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Infection control, hand hygiene practice 
and PPE use among phoniatricians and ENT 
specialists during the COVID-19 pandemic, 
a UEP survey
Mariam S. Shadi1* , Ahmed Geneid2, John S. Rubin3,4,5,6 and Reham Abdelwakil Ibrahim7 

Abstract 

Background: Caring for our patients while taking care of our own safety as well as theirs is a major concern during 
the current pandemic. Therefore, many societies developed guidance documents to educate clinicians about the 
required precautions. This study aims to assess personal protective equipment (PPE) usage, hand hygiene practice 
and infection control training among phoniatricians and otolaryngologists during the pandemic. An online survey 
was administered during the first wave of the COVID-19 pandemic in June 2020. Data collected included PPE avail-
ability, infection control training, adopted infection control precautions, hand hygiene practice, and use of different 
PPE elements as well as adherence to its use during potential aerosol generating procedures.

Results: Based on their country of residences, eligible 154 participants were grouped into 4 groups and their 
responses were compared.

Conclusion: Following the suggested recommendations, while adequate for some precautions, was still not satisfac-
tory. Certain defects that are specific to particular groups had also been identified.
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Background
Phoniatricians and otolaryngologists are at an increased 
occupational risk of COVID-19 infection [1–4] as they 
manage patients with diseases of the aerodigestive tract 
and evidence indicated that SARS-CoV2 viral density is 
greatest in the nose/nasopharynx of infected persons [2, 
5]. Recommendations and guidance reports were there-
fore available to direct clinicians in implementing infec-
tion control measures and ensure their safety during the 
pandemic period [2, 5–15].

Standard infection control precautions (SICPs) should 
be enough for routine care of patients known to be 

negative [5]. Additional transmission-based precautions 
(TBPs) must be followed when managing patients with 
suspected or confirmed COVID-19 or if test results are 
pending [5, 6]; with ‘contact and droplet precautions dur-
ing routine patient care’ and ‘contact, droplet and air-
borne precautions during aerosol generating procedures 
(AGPs)’ [5, 6].

Several medical procedures are identified as potentially 
AGPs [2, 5, 7, 8]. AGPs result in the release of airborne 
viral particles, either by mechanically dispersing aerosols 
or by inducing the patient to cough, gag or sneeze [1, 5, 
7, 9]. This imposes a risk of airborne transmissions of 
infections that classically spread via droplet transmission 
[2, 5]. Any decision to perform these procedures should 
include consideration of the patient’s medical condition, 
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COVID-19 status, risk and benefit analysis and personal 
protective equipment (PPE) availability [5, 7].

PPE generally describes equipment worn to reduce 
transmission of infectious particles and is an essential 
element of controlling COVID-19 infection [7, 9]. In the 
context of the current pandemic, it particularly refers to 
face coverings, eye, hand and body protections.

Determining the adequate PPE level depends on the 
patient’s COVID-19 status, the assumed duration of 
exposure and likelihood of aerosolization, PPE avail-
ability, and local regulations [6, 7]. Unsurprisingly, rec-
ommendations tend to advocate maximizing safety and 
taking a conservative approach, given the high rates of 
false negative test results [7], and the presence of asymp-
tomatic carriers who may transmit the infection [7, 8]. 
The suggested minimum PPE requirements include a 
fit-tested N95 mask or Powered Air Purifying Respira-
tor (PAPR) (a surgical mask only in case of performing 
non-AGPs on patients with an unknown or a negative 
COVID-19 status), disposable single-use gloves, fluid 
resistant eye protection e.g., face shield, visor, safety 
glasses, or goggles (and a gown in case of performing 
AGPs in COVID-19 positive patients) [7].

Special attention to infection control precautions is 
essential to minimize the risk of infection transmission. 
This survey was conducted during the first wave of the 
COVID-19 pandemic aiming to assess PPE use, hand 
hygiene practice and infection control training among 
phoniatricians and otolaryngologists. With the pandemic 
still far from over for many nations worldwide, we are 
planning to carry out a follow up survey to analyze how 
our practice had evolved over time.

Methods
Online data collection method was adopted using a 
convenience sampling technique. A “Google form” was 
created, and the questionnaire link was shared with par-
ticipants through UEP and other networks in the period 
between June 9th to 24th, 2020. Participants were aware 
of the study purpose and their data remained anonymous.

Survey questions involved inquiries into participants’ 
demographic data, availability of PPE, educational train-
ing related to infection control, type of infection preven-
tion precautions followed, participants’ hand hygiene 
practice and their use of different PPE elements on deal-
ing with patients. Participants were required to respond 
to each question by choosing one or more response(s), 
that describe their practice, from the provided list of 
options.

Preliminary pilot pretesting of the questionnaire 
involving 10 respondents took place, with subsequent 
slight modifications of questions following their feedback 
on relevance of content, time taken to complete, and 

clarity and coherence of questions. These 10 responses 
were not considered in data collection and statistical 
analysis.

Statistical analysis
The collected data were coded, tabulated, and statistically 
analyzed using IBM SPSS statistics software version 22.0, 
IBM Corp., Chicago, USA, 2013. Descriptive statistics 
were done as Mean ± SD (standard deviation) for quan-
titative data and as number and percentage for qualita-
tive data. For inferential analyses, ANOVA test was used 
for quantitative data differences, Chi square test for dif-
ferences between proportions and Fisher’s Exact test for 
variables with small, expected numbers. The level of sig-
nificance was set at P value < 0.050.

Results
Among 202 respondents to the survey, 46 responses 
(for those working from home and not attending their 
workplace), in addition to 1 incomplete response and 1 
non- eligible response were excluded. The remaining 154 
responses were eligible and statistically analyzed.

Included responses were categorized according to the 
country of their residence into 4 groups; residents of 
Western Europe (n = 62) represent Group 1, with the 
largest number of responses from Germany (n = 30), 
residents of the Middle East (n = 37) with almost all 
responses from Egypt (n = 33) represent Group 2, Latin 
America (n = 36), predominantly Brazil (n = 33) in 
Group 3, and Eastern Europe (n = 15) in Group 4. A few 
responses (n = 4) also came from other countries.

Demographic data
The mean age ± SD of the whole group of participants 
was 47 ± 11.8 years. The mean age of different groups 
(Table 1) showed statistically significant but not contex-
tually significant differences, as all groups’ mean ages 
lie within the range of ‘middle age’. Females represented 
the majority (55.8%, n = 86) of participants, with 42.2% 
(n = 65) males and 1.9% (n = 3) chose not to specify their 
gender. Most participants have over 10 years of experi-
ence with no significant differences identified between 
groups. The majority of respondents within the entire 
group of participants (62.3%, n = 96) as well as within G1 
(80.6%, n = 50), G2 (89.2%, n = 33) and G4 (46.7%, n = 7) 
were phoniatricians, while the majority in G3 (83.3%, 
n = 30) were laryngologists.

Availability of PPE
The majority of the total participants (n=119, 77.3%) 
reported that all PPE and protective measures they 
needed had been always available for them. That said, 
differences between groups were detected (see Table 1). 
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Of note, most participants (n=110, 71.4%) have not had 
to perform AGPs without putting on the required level 
of PPE, while one fifth of participants (n=31, 20.1%) had, 
and 13 (8.4%) were not sure. No significant differences 
between groups were detected.

Infection control educational training
The majority of participants (n=102, 66.2%) had been 
recently educated or had received a refresher training on 
how to put on (don), use, take off (doff), properly dispose 
PPE or disinfect and maintain reusable ones without self-
contamination, and a statistically significant difference 
between groups is noticed (Table 2). Almost half (n=79, 
51.3%) had received training in how to disinfect tools 
and surrounds. Only 66 (42. 9%) were trained in remedial 
actions against occupational exposure to COVID-19 e.g., 
how to deal with skin, mucus membrane or respiratory 
tract exposure, and a statistically significant difference 
between groups is observed (see Table  2). Furthermore, 
36 (23.4%) had not received any training at all.

Infection control precautions adopted
The majority of participants (n=127, 82.5%) empirically 
adhered to TBPs; which assume that every person is 

potentially infected, while 20 (13.0%) followed these extra 
precautions only with confirmed or suspected COVID-
19 patients and 7 (4.5%) did not follow any extra precau-
tions at all. No significant differences between groups are 
found.

In addition to SICPs, the largest number of participants 
(n=66, 42.9%) followed droplet precautions most of the 
times and shifted to airborne precautions during certain 
procedures, while 28 (18.2%) followed droplet precau-
tions at all times and 24 (15.6%) followed airway precau-
tions at all times. Nevertheless, 36 (23.4%) only followed 
standard precautions, nothing more. The statistically sig-
nificant differences between groups are shown in Table 2.

Equipment disinfection
In terms of taking extra care disinfecting the equipment 
shared by patients, the largest number of participants 
(n=111, 72.1%) always did so, 27 (17.5%) did so some-
times and 16 (10.4%) never did so. No statistically signifi-
cant differences are noticed between groups.

Hand hygiene (HH) practice
The majority of participants practiced HH before 
all patient contact (n=133, 86.4%) {no more than 9 

Table 1 Participants’ age and availability of PPE in their health care facilities

G1 (Western European), G2 (Middle Eastern), G3 (Latin American), G4 (Eastern European) countries’ participants 

^ANOVA test #Chi square test. *Significant, SD standard deviation

All 
sample
(N = 154)

G1
(N = 62)

G2
(N = 37)

G3
(N = 36)

G4
(N = 15)

P-value

Age (years) Mean ± SD 47.2 ± 11.8 51.4 ± 10.6 41.5 ± 11.0 47.3 ± 12.8 43.3 ± 9.2 ^< 0.001*
PPE availability: Yes 119 (77.3%) 50 (80.6%) 19 (51.4%) 34 (94.4%) 13 (86.7%) #< 0.001*

No 33 (21.4%) 11 (17.7%) 17 (45.9%) 2 (5.6%) 2 (13.3%)

I do not know 2 (1.3%) 1 (1.6%) 1 (2.7%) 0 (0.0%) 0 (0.0%)

Table 2 Infection control training and precautions undertaken by participants

G1 (Western European), G2 (Middle Eastern), G3 (Latin American), G4 (Eastern European) countries’ participants

#Chi-square test. *Significant

All 
sample
(N=154)

G1
(N=62)

G2
(N=37)

G3
(N=36)

G4
(N=15)

P-value

Infection control training: PPE donning and doffing 102 (66.2%) 47 (75.8%) 17 (45.9%) 26 (72.2%) 9 (60.0%) #0.017*
Remedial actions against exposure to 
COVID-19

66 (42.9%) 26 (41.9%) 10 (27.0%) 22 (61.1%) 6 (40.0%)

#0.033*
Type of infection prevention pre-
cautions followed:

Droplet Precautions 28 (18.2%) 9 (14.5%) 6 (16.2%) 9 (25.0%) 2 (13.3%) #0.015*
Airborne Precautions 24 (15.6%) 12 (19.4%) 0 (0.0%) 8 (22.2%) 4 (26.7%)

Droplet and sometimes airborne 
Precautions

66 (42.9%) 32 (51.6%) 16 (43.2%) 13 (36.1%) 4 (26.7%)

Standard Precautions 36 (23.4%) 9 (14.5%) 15 (40.5%) 6 (16.7%) 5 (33.3%)
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(5.8%) disinfected hands only before aseptic proce-
dures}, after all patient contact (n=131, 85.1%), after 
exposure to body fluid or any potentially infectious 
material (n=121,78.6%), after touching patient’s sur-
roundings (e.g. bed, door handle) (104, 67.5%) and 
after touching or adjusting the mask (n=83, 53.9%). A 
smaller number of participants practiced HH before 
touching or adjusting their masks (n=74, 48.1%), 
before removing PPE (n=69, 44.8%), before putting 
on PPE (n=35, 22.7%), and 3 (1.9%) were not per-
forming HH in any of these conditions. The signifi-
cant differences detected between groups are shown 
in Table 3.

Use of different PPE elements while dealing with patients
Masks
The largest number of participants (n=69, 44.8%) 
always used an N95/N98 mask (or equivalent FFP2/
FFP3 respirator in the EU) or a PAPR respirator, less 
(n=34, 22.1%) usually used a surgical mask, and an 
N95/N98 or a PAPR only during AGPs, or always used 
a standard surgical mask and think it is sufficiently pro-
tective (n=32, 20.8%), the remaining (n=19, 12.3%) 
used either masks according to their availability, and 
none of the participants refrained from using masks. 
Statistically significant differences between groups are 
shown in Table 4.

On the other hand, most of participants (n=116, 75.3%) 
did not resort to face mask fitting tests before choosing 

Table 3 Hand hygiene practice in the different groups of participants

G1 (Western European), G2 (Middle Eastern), G3 (Latin American), G4 (Eastern European) countries’ participants

# Chi-square test. §Fisher’s Exact test. *Significant

All 
sample
(N=154)

G1
(N=62)

G2
(N=37)

G3
(N=36)

G4
(N=15)

P-value

Hand hygiene before all patient contact: 133 (86.4%) 56 (90.3%) 25 (67.6%) 36 (100.0) 13 (86.7%) §< 0.001*
Hand hygiene after exposure to infectious 
materials:

121 (78.6%) 49 (79.0%) 31 (83.8%) 30 (83.3%) 7 (46.7%) #0.019*

Hand hygiene before touching or adjusting 
the mask:

74 (48.1%) 29 (46.8%) 20 (54.1%) 20 (55.6%) 2 (13.3%) #0.035*

Hand hygiene after touching or adjusting the 
mask:

83 (53.9%) 34 (54.8%) 19 (51.4%) 23 (63.9%) 3 (20.0%) #0.039*

Table 4 Use of personal protective equipment (PPE) by the study groups on dealing with patients during the pandemic

G1 (Western European), G2 (Middle Eastern), G3 (Latin American), G4 (Eastern European) countries’ participants

§Fisher’s Exact test. *Significant

Personal protective equipment (PPE) use All 
sample
(N=154)

G1
(N=62)

G2
(N=37)

G3
(N=36)

G4
(N=15)

P-value

Masks/ respirators use: N95/N98 mask or PAPR 69 (44.8%) 32 (51.6%) 3 (8.1%) 28 (77.8%) 4 (26.7%) §< 0.001*
Surgical mask 32 (20.8%) 5 (8.1%) 20 (54.1%) 3 (8.3%) 4 (26.7%)

Surgical or N95/N98 mask based on availability 19 (12.3%) 8 (12.9%) 7 (18.9%) 3 (8.3%) 1 (6.7%)

Surgical mask, and an N95/N98 only during AGPs 34 (22.1%) 17 (27.4%) 7 (18.9%) 2 (5.6%) 6 (40.0%)

No mask use 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Mask replacement: Immediately after dealing with a patient 22 (14.3%) 6 (9.7%) 9 (24.3%) 2 (5.6%) 5 (33.3%) §0.028*
“Extended use” and change only if soiled or damp 115 (74.7%) 45 (72.6%) 26 (70.3%) 30 (83.3%) 10 (66.7%)

“Extended use” for the day even if soiled/damp 17 (11.0%) 11 (17.7%) 2 (5.4%) 4 (11.1%) 0 (0.0%)

Eye protection: Safety glasses with or without side protections 24 (15.6%) 11 (17.7%) 2 (5.4%) 6 (16.7%) 5 (33.3%) §0.014*
Occlusive eyewear e.g. swim goggles 13 (8.4%) 5 (8.1%) 1 (2.7%) 7 (19.4%) 0 (0.0%)

Face shield/visor 89 (57.8%) 36 (58.1%) 26 (70.3%) 16 (44.4%) 7 (46.7%)

Corrective/medical glasses only 18 (11.7%) 8 (12.9%) 2 (5.4%) 5 (13.9%) 3 (20.0%)

None 10 (6.5%) 2 (3.2%) 6 (16.2%) 2 (5.6%) 0 (0.0%)
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their mask/respirator, with no significant differences 
between groups. The majority of participants (n=115, 
74.4%) adopted the “extended use” of masks, and changed 
it only if soiled or damp. Only (n=22, 14.3%) immedi-
ately were replacing their masks after dealing with each 
patient, whether it became soiled or damp or not, while 
(n=17, 11%) adopted “extended use” and did not change 
it during the day even if soiled or damp. Statistically sig-
nificant differences between groups are shown in Table 4.

For eye protection while dealing with patients, most of 
participants (n=89, 57.8%) commonly used a face shield/
visor (that covers the front and sides of the face) with or 
without corrective glasses underneath. Other methods of 
eye protection along with the statistically significant dif-
ferences between groups are represented in Table 4.

In terms of glove use, most of participants (n=111, 
72.1%) always put on clean, non-sterile gloves before 
dealing with each patient, while 35 (22.7%) put on 
gloves only during an AGP, 4 (2.6%) put on gloves only 
whenever available, and 4 (2.6%) never used gloves 
and consider them non-essential. Most of participants 
(n=146, 94.8%) changed gloves immediately after deal-
ing with each patient, whether or not they became torn 
or heavily contaminated, only 4 (2.6%) used the same 
gloves for as long as possible or throughout the day, 
and changed them only if torn or heavily contaminated, 
and none kept using them even if torn or soiled. No 
significant differences between groups are found. No 
statistically significant differences between groups were 
detected.

In terms of gown use, participants always put on a 
clean gown before dealing with each patient (n=60, 39%), 
only during an AGP (n=52, 33.8%), whenever available 
(n=24, 15.6%), while 18 (11.7%) participants never used 
gowns and considered them non-essential. Most of par-
ticipants either changed gowns immediately after deal-
ing with each patient, whether or not it is soiled (n=68, 
44.2%) or used the same gown throughout the day and 
changed it only if soiled (n=64, 41.6%) and 4 (2.6%) used 
the same gown throughout the day and did not change 
it even if soiled. No statistically significant differences 
between groups were detected.

Adherence to adequate PPE use and airborne precautions 
during examinations/procedures that are potentially AGPs
Participants were first questioned if they were rou-
tinely performing specific procedures i.e., they were 
exposed to a higher risk of infection unless adequately 
protected. Those who stated that they do were further 
asked if they stuck to full PPE during that particular 
procedure. Less than half of participants (n=70, 45.5%) 
performed assessment and management of laryngec-
tomy and tracheostomies e.g., voice restoration using 
voice prosthesis, cuff inflation or deflation, dysphagia 
management and stoma care, and all of them (n=70/70, 
100%) adhered to full PPE during this. Most partici-
pants executed (n=105, 68.2%) and stuck to complete 
PPE (n=92/105, 87.6%) during Flexible Endoscopic 
evaluation of Swallowing (FEES). Likewise, most par-
ticipants performed (n=127, 82.5%) and stuck to full 
PPE (n=111/127, 87.4%) during the trans-oral laryngeal 
examination with a rigid endoscope. Most participants 
performed (n=132, 82.5%) and adhered to complete 
PPE (n=113/132, 85.7%) during trans-nasal laryngeal 
or velopharyngeal examination with a flexible endo-
scope. Office-based injections into the larynx were per-
formed by 56 (36.4%) of which 48/56 (85.7%) stuck to 
complete PPE during trans-oral and trans-nasal injec-
tions and 45/56 (80.4%) used full PPE during transcuta-
neous injections.

Trans-oral or trans- nasal esophagoscopy was per-
formed by (n=49, 31.8%) and the majority (n=41/49, 
83.7%) used complete PPE. Rehabilitative and com-
pensatory approaches for dysphagia was carried out 
by (n=59, 38.3%) and the majority of those (n=46/59, 
78%) reported that they stuck to full PPE during these 
approaches. Less than half of participants carried out 
(n=72, 46.8%) instrumental aerodynamic function 
assessment (microphones, face masks and intra-oral 
tubes) and the majority of those (n=55/72, 76.4%) stuck 
to PPE during this assessment with significant differ-
ences between groups (Table  5). Most participants 
performed (n=131, 85%) and used full PPE (n=97/131, 
74%) during intraoral and oromotor examination. Bed-
side swallowing assessment was done by (n=66, 42.9%) 

Table 5 Participants’ adherence to personal protective equipment (PPE) use during examinations and procedures

G1 (Western European), G2 (Middle Eastern), G3 (Latin American), G4 (Eastern European) countries’ participants

# Chi-square test. §Fisher’s Exact test. *Significant

All 
sample
(N=154)

G1
(N=62)

G2
(N=37)

G3
(N=36)

G4
(N=15)

P-value

PPE use during loud voicing/singing tasks: 73/112 (65.2%) 33/53 (62.3%) 10/19 (52.6%) 24/28 (85.7%) 5/11 (45.5%) #0.036*
PPE use during instrumental aerodynamic 
assessment:

55/72 (76.4%) 28/33 (84.8%) 7/12 (58.3%) 16/18 (88.9%) 4/8 (50.0%) §0.039*
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and the majority of those (n=47/66, 71.2%) adhered to 
full PPE. Videofluroscopic Swallow Study (VFSS) was 
conducted by (n=41, 26.6%) and of those (n=29/41, 
70.7%) adhered to complete PPE. Water swallow 
screening tests were carried out by (n=58, 37.7%) and 
the majority of them (n= 40/58, 69%) tended to fol-
low full PPE. Most of participants performed (n=112, 
72.7%) and stuck to complete PPE (n=73/112, 65.2%) 
during loud voicing/singing assessment tasks, with sig-
nificant differences between groups (see Table 5).

Discussion
Caring for patients whilst securing their safety and ours 
is a true challenge during this unprecedented worldwide 
health crisis. This survey was conducted in the period 
when most countries were striving to flatten the curve 
of the first wave of the COVID-19 pandemic. As we find 
ourselves in the subsequent waves, meticulously look-
ing at how we, as phoniatricians and otolaryngologists, 
complied with protective gear and infection control pre-
cautions, would help in analyzing and comparing our 
practice safety across the pandemic timeline.

PPE had been available for the great majority of partici-
pants in the different groups participating in this study, 
but for only half of Egyptian participants’ group. Simi-
larly, only half of participants surveyed in an Egyptian 
study [16] were satisfied with the availability of PPE in 
their hospitals, and two thirds of participants had to per-
sonally purchase PPE. This may explain why participants 
from different groups in our study used PPE during AGPs 
comparably, despite variable official PPE supply.

WHO reported no PPE shortage in healthcare facili-
ties in Egypt [17]. Contrary to WHO findings, Egyptian 
health care workers (HCWs) felt that PPE unavailability 
was largely (83.6%) responsible for their susceptibility 
to COVID-19 infection [18]. The National COVID-19 
Response Plan in Egypt covered essential COVID-19 sup-
plies, nevertheless, timely procurement was not always 
ensured due to funding issues [17]. Additionally, a short-
age of PPE supplies in healthcare facilities was reported 
by 64.2% of those surveyed in low -income countries (ver-
sus 27.4% in higher- income countries) [19]. Such find-
ings should stimulate health authorities to work towards 
increasing provision of protective gear inside hospitals, 
regardless of overall country income status, and this is a 
data-set that we will be investigating in follow up surveys.

Spread of disease is likely enhanced by HCWs’ lack of 
awareness of recommended infection control practices 
[20]. Attendance of infection control training courses is a 
significant factor that affected infection control practices 
[21]. Insufficient training on PPE use was viewed as a 
barrier to infection control practice by 87% of physicians 
in one study [21] and as a cause of more susceptibility to 

COVID-19 infection by one third of HCWs in another 
study [18]. Our survey demonstrated that most partici-
pants in the different groups had undertaken training on 
correctly using PPE, however less than half of Egyptian 
participants’ group were trained in this. Similarly, only 
around half of physicians surveyed in Egypt during the 
first wave had received infection control training and 
reported knowing the correct donning/doffing sequence 
[21]. Our survey findings were substantiated by a WHO 
fact-finding mission, which also reported that HCWs in 
Egypt were not properly trained to use PPE [17].

Only half of participants had received training on dis-
infecting tools and surrounds. Most likely this is due to 
a generally held conception that such tasks are usually 
handled by other staff, rather than physicians. Nonethe-
less, over two thirds of participants paid greater attention 
to disinfecting reusable equipment. Training in reme-
dial actions (and how to deal with exposure) was found 
to be the most deficient (albeit to a lesser extent among 
Brazilian participants) type of infection control training 
among participants, with Egyptian participants signifi-
cantly less trained. Moreover, approximately a quarter 
of all participants (again especially Egyptians) received 
no training at all. In April 2020, HCWs represented an 
alarming 13% of all COVID-19 cases in Egypt, according 
to the WHO (https:// www. thegu ardian. com/ global- devel 
opment/ 2020/ may/ 21/ egypt- docto rs- ppe- testi ng- coron 
avirus and https:// daily newse gypt. com/ 2020/ 04/ 13/ 13- 
of- egypts- coron avirus- infec tions- among st- healt hcare- 
worke rs- who/) compared to an average of 7% worldwide 
[6]. This finding underscores the importance of education 
as the key to mitigate the risk of viral transmission [5, 7, 
9, 11, 19].

Over four fifths of participants ‘took the extra step’ and 
provisionally followed TBPs by considering every patient 
to be potentially infected. The most common TBP pat-
tern followed was that of ensuring droplet precautions 
and moving to airborne precautions during all proce-
dures. This complies with recommended guidance [5, 6]. 
Interestingly, none of the Egyptian participants followed 
airborne precautions at all times, and a greater percent-
age than in other groups followed SICPs alone (rather 
than TBPs) at all times, likely due to scarcity of required 
PPE or insufficient training.

HH is a primary determinant of the incidence of cross- 
transmission of nosocomial infections [22]. Adherence 
of the majority of participants to HH practice was noted 
in all situations related to patient care, including before 
and after all patient contact, after exposure to potentially 
infectious materials or touching patient’s surroundings. 
A lower degree of adherence to HH was noted before and 
after touching or readjusting face masks or handling of 
PPE, despite the available recommendation [12, 15]. This 

https://www.theguardian.com/global-development/2020/may/21/egypt-doctors-ppe-testing-coronavirus
https://www.theguardian.com/global-development/2020/may/21/egypt-doctors-ppe-testing-coronavirus
https://www.theguardian.com/global-development/2020/may/21/egypt-doctors-ppe-testing-coronavirus
https://dailynewsegypt.com/2020/04/13/13-of-egypts-coronavirus-infections-amongst-healthcare-workers-who/
https://dailynewsegypt.com/2020/04/13/13-of-egypts-coronavirus-infections-amongst-healthcare-workers-who/
https://dailynewsegypt.com/2020/04/13/13-of-egypts-coronavirus-infections-amongst-healthcare-workers-who/
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can be explained by insufficient training on the proper 
sequence of PPE donning and doffing, including HH 
steps.

Egyptian participants were the least likely of the vari-
ous groups to perform HH before patient contact, again 
probably related to lack of training, while eastern Euro-
pean participants were the least likely to perform HH 
after exposure to infectious material and before or after 
adjusting masks (although they were not the least to 
receive training on infection control). The smaller num-
ber of participants in this subgroup might have skewed 
the results. These deficient aspects of HH practice should 
be highlighted in future education of phoniatricians and 
otolaryngologists.

Surgical masks loosely cover the nose and mouth, and 
are not generally reusable. They may protect against 
droplets but not aerosols [6, 7]. Filtering facepiece res-
pirators e.g., FFP2/N95 and FFP3/N98 respirators are 
fluid-resistant, tight-fitting masks, filter both air inflow 
and outflow i.e., prevent two-way transmission, and are 
generally reusable when adequately sanitized, with lit-
tle deterioration in efficacy. They protect against both 
droplet and airborne transmission [7, 9]. Fit-testing guar-
antees appropriate sizing, maintains a facial seal and pro-
tection against air leak [5, 6, 9, 10]. A PAPR should be 
used if available respirators fail to provide a complete seal 
on fit-testing. It actively circulates and filters air around 
the face, and frequently requires a surgical mask or an 
N95 respirator underneath [6, 7].

All participants used masks, with N95 being the most 
widely used mask type in western European and Brazilian 
participants while surgical masks were more commonly 
used by Egyptian participants. Deferral of use of N95 
masks may not be solely related to PPE unavailability for 
this group but to inadequate knowledge as well, as their 
responses indicated that they recognized surgical masks 
as sufficient for their protection. Likewise, in an Egyptian 
study [21], most of surveyed physicians believed that all 
types of face masks have the same protection level against 
the infection, while only 3.8% believed they are not.

In order to avoid self-contamination and to save PPE 
resources, clinicians were recommended to consider 
using reusable N95 masks with periodic decontamina-
tion [7, 9, 15]. Most participants adopted extended use 
of masks and only changed them when soiled or damp, 
regardless of the PPE availability status within each 
group. It is also a consideration that a number of par-
ticipants did not change these masks even if soiled or 
damp. On the other hand, participants who tended 
to change masks immediately after each use were the 
ones who used more surgical masks which are typically 
non-reusable.

Eye protection should be used whenever contamination 
to the eyes/face is likely as in AGPs [7, 9]. Face shields/
visors do not substitute for masks [5, 9, 11]. They block 
initial forward air movement, but aerosols can move 
around them and disperse over wide areas. Additionally, 
hazardous downward jets can occur if the wearer is in a 
more elevated position [9]. The WHO suggestion of using 
face shields instead of masks, should only be undertaken 
in the context of severe mask shortages [5]. Corrective/
medical eyeglasses and surgical loupes do not adequately 
protect from droplets, while safety glasses with/without 
side protections may provide more respiratory protection 
and occlusive eyewear like swim goggles offer even better 
protection [6, 7].

A face shield was by far the most widely used eye pro-
tection in all groups, followed by other measures. Never-
theless, nearly one fifth of participants either did not use 
any eye protection or used medical glasses only which are 
believed not to offer adequate protection [7].

Wearing gloves, a part of both standard and contact 
precautions, limits the risk of virus dissemination to the 
patient’s environment, to other patients and for the pro-
tection of HCWs [12]. Using gloves does not replace HH 
practice. Extended use or sterilization and reuse of sin-
gle-use medical gloves is discouraged [12].

In accordance with recommendations, over two thirds 
of participants always used gloves before each patient 
contact, while nearly one quarter did so only with AGPs. 
The vast majority practiced single glove use per patient, 
as per guidelines [12]. This adherence was lower for gown 
usage as nearly 40% of participants put on a gown before 
each patient contact and one third did so only with 
AGPs. This did not seem to relate to accessibility to PPE, 
as such practice was similar across groups, and also only 
15.6% reported that they used gowns only when available. 
Guidance advocates the use of gowns that are clean, non-
sterile, long-sleeved, impermeable (or combined with 
a waterproof plastic apron underneath) for both AGPs 
and non-AGPs [6, 13, 14], and both under and above the 
potentially shared non-sterile lead apron during VFSS 
followed by doffing both after the procedure [5]. Gown 
use recommendations should thus be emphasized and 
will be an important focus of the next survey.

AGPs are considered high risk procedures and should 
be limited to urgent cases. However, to ensure continu-
ity of care for patients, such procedures may be indi-
cated in the context of COVID-19 pandemic provided 
that adequate PPE is properly applied. Two thirds of all 
participants showed adherence to full PPE while per-
forming different AGPs. Such adherence was 100% while 
caring for tracheostomies and laryngectomees, between 
80 to 88% for endoscopies and injection procedures, and 
between 69 to 78% for bedside dysphagia assessment and 
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management as well as VFSS. This lower utilization of full 
PPE during VFSS as compared to PAPR may be because 
the setting does not always require the presence of physi-
cians in close proximity to patients. Yet, VFSS should be 
considered an AGP as it might trigger cough [23]. Partici-
pants in different groups responded differently as to their 
adherence to full PPE use during some assessments, pos-
sibly due to lack of sufficient awareness of the hazardous-
ness of these tasks.

Conclusion
This study, carried out during the first wave of the 
COVID-19 pandemic, carefully surveyed, and analyzed 
the practice of phoniatricians and ENT specialists in 
many countries in relation to their abidance with recom-
mended infection control precautions including HH and 
PPE use. Adequate compliance could be noted in many 
aspects, while others were still in need of further recogni-
tion. This emphasized the significance of infection con-
trol training programs which were not always prevalent 
in the surveyed group. We feel that it will be very valua-
ble in our follow- on survey, to observe how these behav-
iors changed with time.

Abbreviations
AGPs: Aerosol generating procedures; COVID-19: Coronavirus disease 2019; 
ENT: Ear, Nose and Throat; FEES: Flexible Endoscopic Evaluation of Swallowing; 
HCWs: Health care workers; HH: Hand hygiene; N95/98: refers to Non-oil, 95 or 
98% efficiency, equivalent to FFP2/3: Filtering face piece respectively with the 
number indicating the level of protection; PAPR: Powered air-purifying respira-
tor; PPE: Personal protective equipment; SARS-CoV2: Severe acute respiratory 
syndrome Coronavirus 2; SICPs: Standard infection control precautions; SPSS: 
Statistical Package for Social Sciences; TBPs: Transmission-based precautions 
(TBPs); UEP: Union of European Phoniatricians; VFSS: Videofluroscopic Swallow 
Study; WHO: World Health Organization.

Acknowledgements
The authors would like to thank Prof. Dr. Christina Pflug for her considerable-
contribution in this work. We would also like to extend our appreciation to 
allparticipants who filled in this survey.

Authors’ contributions
MS conceptualized the study idea, devised the survey, handled data and 
wrotethe manuscript. AG revised and distributed the survey and supervised 
the publishing process. JR was a major contributor in writing, editing, and-
proofreading the manuscript. RI contributed to data handling and manu-
scriptwriting. All authors read and approved the final manuscript.

Funding
No funding, grants or other support were received.

Availability of data and materials
The datasets used and analyzed during thecurrent study are available from the 
corresponding author on reasonablerequest.

Declarations

Ethics approval and consent to participate
The methodology of this study is in accordance with the 1964 Helsinki 
declaration and its later amendments. The study received ethics approval of 
the Union of European Phoniatricians board with a decision number 15/2020. 

All participants were informed by the purpose of the study and consented to 
participate.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Otorhinolaryngology, Phoniatrics Unit, Faculty of Medicine, 
Ain Shams University, Abbassia, Cairo 11566, Egypt. 2 Department of Otorhino-
laryngology and Phoniatrics - Head and Neck Surgery, Helsinki University Hos-
pital and University of Helsinki, Helsinki, Finland. 3 University College Hospitals 
London NHS Trust, London, UK. 4 National Hospital for Neurology and Neu-
rosurgery, London, UK. 5 Department of Targeted Intervention, University 
College London, London, UK. 6 Department of Health Science, City University 
of London, London, UK. 7 Department of Otorhinolaryngology, Phoniatrics 
Unit, Assuit University, Assuit, Egypt. 

Received: 8 November 2021   Accepted: 24 December 2021

References
 1. Bolton L, Mills C, Wallace S, Brady MC  Royal College of speech and 

language therapists (RCSLT) COVID-19 advisory group (2020). Aerosol 
generating procedures, dysphagia assessment and COVID-19: a rapid 
review. Int J Lang Commun Disord 55(4):629–636. https:// doi. org/ 10. 
1111/ 1460- 6984. 12544

 2. Geneid A, Nawka T, Schindler A et al (2020) Union of the European 
Phoniatriciansˊ position statement on the exit strategy of phoniatric and 
laryngological services: staying safe and getting back to normal after the 
peak of coronavirus disease. J Laryngol Otol 134(8):661–664

 3. Zou L, Ruan F, Huang M et al (2020) SARS-CoV-2 viral load in upper 
respiratory specimens of infected patients. N Engl J Med 382:1177–1179. 
https:// doi. org/ 10. 1056/ NEJMc 20017 37

 4. Cheng X, Liu J, Li N, Nisenbaum E, Sun Q, Chen B (2020) Otolaryngology 
providers must be alert for patients with mild and asymptomatic COVID-
19. Otolaryngol Head Neck Surg 162(6):809–810. https:// doi. org/ 10. 1177/ 
01945 99820 920649

 5. Speech Pathology Australia guidance for service delivery, clinical pro-
cedures and infection control during COVID-19 pandemic. Version 3: 18 
May (2020). Retrieved from https:// www. speec hpath ology austr alia. org. 
au/ SPAweb/ About_ us/ COVID- 19_ News_ and_ Infor mation/ COVID- 19_-_ 
Guida nce_ for_ Servi ce_ Deliv ery/ SPAweb/ About_ Us/ COVID- 19/ Guida 
nce_ for_ Servi ce_ Deliv ery. aspx? hkey= fc19a 880- e7a8- 4246- 8631- a474f 
c43d4 ae accessed 20 May 2020

 6. Kamel R, Ragab A, Abdelghaffar H et al (2020) Safe practice guidance: a 
review for otolaryngologists during covid-19 pandemic and after reopen 
process. Rhinol Online 3:128–140. https:// doi. org/ 10. 4193/ RHINOL/ 20. 014

 7. Setzen G, Anne S, Brown III EG, et al. (2020). Guidance for return to 
practice for otolaryngology-head and neck surgery: part one: American 
Academy of Otolaryngology-Head and Neck Surgery (AAO-HNS); pub-
lished: may 2020. Retrieved from https:// www. entnet. org/ sites/ defau lt/ 
files/ uploa ds/ guida nce_ for_ return_ to_ pract ice_ part_ one_ final_ 050520. 
pdf acces sed 12 Feb 2021

 8. Schindler A, Baijens LWJ, Clave P, et al. (2020). ESSD commentary on Dys-
phagia management during COVID pandemia. Dysphagia. Oct 27;1–4. 
https:// doi. org/ 10. 1007/ s00455- 020- 10194-z Epub ahead of print. PMID: 
33111204; PMCID: PMC7592131. accessed 12 Dec 2020

 9. RCSLT guidance on reducing the risk of transmission and use of personal 
protective equipment (PPE) in the context of COVID-19 (2020). Published: 
12 June 2020. https:// www. rcslt. org/ wp- conte nt/ uploa ds/ media/ docs/ 
Covid/ RCSLT- guida nce- on- reduc ing- risk- of- trans missi on- use- of- PPE21 
1020- v2-1. pdf accessed 15 June 2020

 10. World Health Organization (2020). Q&a detail, coronavirus disease 
(COVID-19): masks. Retrieved from https:// www. who. int/ news- room/q- a- 
detail/ coron avirus- disea se- covid- 19- masks accessed 12 Dec 2020

https://doi.org/10.1111/1460-6984.12544
https://doi.org/10.1111/1460-6984.12544
https://doi.org/10.1056/NEJMc2001737
https://doi.org/10.1177/0194599820920649
https://doi.org/10.1177/0194599820920649
https://www.speechpathologyaustralia.org.au/SPAweb/About_us/COVID-19_News_and_Information/COVID-19_-_Guidance_for_Service_Delivery/SPAweb/About_Us/COVID-19/Guidance_for_Service_Delivery.aspx?hkey=fc19a880-e7a8-4246-8631-a474fc43d4ae
https://www.speechpathologyaustralia.org.au/SPAweb/About_us/COVID-19_News_and_Information/COVID-19_-_Guidance_for_Service_Delivery/SPAweb/About_Us/COVID-19/Guidance_for_Service_Delivery.aspx?hkey=fc19a880-e7a8-4246-8631-a474fc43d4ae
https://www.speechpathologyaustralia.org.au/SPAweb/About_us/COVID-19_News_and_Information/COVID-19_-_Guidance_for_Service_Delivery/SPAweb/About_Us/COVID-19/Guidance_for_Service_Delivery.aspx?hkey=fc19a880-e7a8-4246-8631-a474fc43d4ae
https://www.speechpathologyaustralia.org.au/SPAweb/About_us/COVID-19_News_and_Information/COVID-19_-_Guidance_for_Service_Delivery/SPAweb/About_Us/COVID-19/Guidance_for_Service_Delivery.aspx?hkey=fc19a880-e7a8-4246-8631-a474fc43d4ae
https://www.speechpathologyaustralia.org.au/SPAweb/About_us/COVID-19_News_and_Information/COVID-19_-_Guidance_for_Service_Delivery/SPAweb/About_Us/COVID-19/Guidance_for_Service_Delivery.aspx?hkey=fc19a880-e7a8-4246-8631-a474fc43d4ae
https://doi.org/10.4193/RHINOL/20.014
https://www.entnet.org/sites/default/files/uploads/guidance_for_return_to_practice_part_one_final_050520.pdf%20%20accessed%2012%20Feb%202021
https://www.entnet.org/sites/default/files/uploads/guidance_for_return_to_practice_part_one_final_050520.pdf%20%20accessed%2012%20Feb%202021
https://www.entnet.org/sites/default/files/uploads/guidance_for_return_to_practice_part_one_final_050520.pdf%20%20accessed%2012%20Feb%202021
https://doi.org/10.1007/s00455-020-10194-z
https://www.rcslt.org/wp-content/uploads/media/docs/Covid/RCSLT-guidance-on-reducing-risk-of-transmission-use-of-PPE211020-v2-1.pdf
https://www.rcslt.org/wp-content/uploads/media/docs/Covid/RCSLT-guidance-on-reducing-risk-of-transmission-use-of-PPE211020-v2-1.pdf
https://www.rcslt.org/wp-content/uploads/media/docs/Covid/RCSLT-guidance-on-reducing-risk-of-transmission-use-of-PPE211020-v2-1.pdf
https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-masks
https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-masks
http://0.0.7.228


Page 9 of 9Shadi et al. The Egyptian Journal of Otolaryngology           (2022) 38:14  

 11. Center of Disease Control and Prevention (2020). Guidance for wearing 
masks. Retrieved from https:// www. cdc. gov/ coron avirus/ 2019- ncov/ 
preve nt- getti ng- sick/ cloth- face- cover- guida nce. html acces sed 12 Dec 
2020

 12. European Centre for Disease Prevention and Control (2020) Use of gloves 
in healthcare and non-healthcare settings in the context of the COVID-19 
pandemic. ECDC, Stockholm Retrieved from https:// www. ecdc. europa. 
eu/ en/ publi catio ns- data/ gloves- healt hcare- and- non- healt hcare- setti 
ngs- covid- 19 accessed on 12 Dec 2020

 13. World Health Organization (2020). Infection prevention and control 
during health care when COVID-19 is suspected: Interim guidance. Pub-
lished: 19th March 2020. Retrieved from https:// www. who. int/ publi catio 
ns- detail/ infec tion- preve ntion- and- contr ol- during- health- care- when- 
novel- coron avirus- (ncov)- infec tion- is- suspe cted- 20200 125 accessed 12 
Dec 2020

 14. Kowalski LP, Sanabria A, Ridge JA et al (2020) COVID-19 pandemic: effects 
and evidence-based recommendations for otolaryngology and head and 
neck surgery practice. Head Neck 42(6):1259–1267. https:// doi. org/ 10. 
1002/ hed. 26164 Epub Apr 15. PMID: 32270581; PMCID: PMC7262203

 15. Masoud HH, Elassal G, Zaky S, et al. Management Protocol for COVID-19 
Patients Version 1.4/30 May (2020) Ministry of health and population 
(MOHP), Egypt. http:// www. mohp. gov. eg/ JobsD etails. aspx? job_ id= 3061 
accessed 2 Jun 2020

 16. Abdelhafiz AS, Mohammed Z, Ibrahim ME, Ziady HH, Alorabi M, Ayyad 
M, Sultan EA (2020) Knowledge, perceptions, and attitude of Egyptians 
towards the novel coronavirus disease (COVID-19). J Community Health 
45(5):881–890. https:// doi. org/ 10. 1007/ s10900- 020- 00827-7

 17. The World Bank, Egypt COVID-19 Emergency Response (P173912) (2020) 
Report No: PIDA29138 http:// docum ents1. world bank. org/ curat ed/ en/ 
90683 15881 09454 283/ pdf/ Proje ct- Infor mation- Docum ent- Egypt- COVID- 
19- Emerg ency- Respo nse- P1739 12. pdf accessed 4 March 2021

 18. Abdel Wahed WY, Hefzy EM, Ahmed MI, Hamed NS (2020) Assessment of 
knowledge, attitudes, and perception of health care workers regard-
ing COVID-19, a cross-sectional study from Egypt. J Community Health 
45(6):1242–1251. https:// doi. org/ 10. 1007/ s10900- 020- 00882-0

 19. Tartari E, Hopman J, Allegranzi B et al (2020) International Society of 
Antimicrobial Chemotherapy Infection and Prevention Control ISAC-IPC 
working group. Perceived challenges of COVID-19 infection prevention 
and control preparedness: a multinational survey. J Glob Antimicrob 
Resist 22:779–781 https:// doi. org/ 10. 1016/j. jgar. 2020. 07. 002. Epub Jul 11. 
PMID: 32659504; PMCID: PMC7351656

 20. Wu Z, McGoogan JM (2020) Characteristics of and important lessons 
from the coronavirus disease 2019 (COVID-19) outbreak in China: sum-
mary of a report of 72314 cases from the Chinese Center for Disease 
Control and Prevention. JAMA. https:// doi. org/ 10. 1001/ jama. 2020. 2648

 21. Hussein RS, Abdel-Salam SA, Gebrel Mohamed AF, et al. (2020). Infection 
control Knowledge, Practices, and Perceived barriers towards COVID-19 
among physicians in university hospitals, Cairo, Egypt. 20 November, PRE-
PRINT (Version 1) available at Research Square https:// doi. org/ 10. 21203/ 
rs.3. rs- 110956/ v1

 22. World Health Organization. WHO guidelines on hand hygiene in health 
care (advanced draft): global safety challenge 2005-2006: clean care is 
safer care. World Health Organization. 2006. https:// apps. who. int/ iris/ 
handle/ 10665/ 69323. Accessed 4 Mar2021.

 23. American Speech-Language-Hearing Association (ASHA) Guidance to 
SLPs Regarding Aerosol Generating Procedures. (2020). Retrieved from 
https:// www. asha. org/ slp/ healt hcare/ asha- guida nce- to- slps- regar ding- 
aeros ol- gener ating- proce dures/ accessed 12 Feb 2021

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html%20accessed%2012%20Dec%202020
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html%20accessed%2012%20Dec%202020
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html%20accessed%2012%20Dec%202020
https://www.ecdc.europa.eu/en/publications-data/gloves-healthcare-and-non-healthcare-settings-covid-19
https://www.ecdc.europa.eu/en/publications-data/gloves-healthcare-and-non-healthcare-settings-covid-19
https://www.ecdc.europa.eu/en/publications-data/gloves-healthcare-and-non-healthcare-settings-covid-19
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://doi.org/10.1002/hed.26164
https://doi.org/10.1002/hed.26164
http://www.mohp.gov.eg/JobsDetails.aspx?job_id=3061
https://doi.org/10.1007/s10900-020-00827-7
http://documents1.worldbank.org/curated/en/906831588109454283/pdf/Project-Information-Document-Egypt-COVID-19-Emergency-Response-P173912.pdf
http://documents1.worldbank.org/curated/en/906831588109454283/pdf/Project-Information-Document-Egypt-COVID-19-Emergency-Response-P173912.pdf
http://documents1.worldbank.org/curated/en/906831588109454283/pdf/Project-Information-Document-Egypt-COVID-19-Emergency-Response-P173912.pdf
https://doi.org/10.1007/s10900-020-00882-0
https://doi.org/10.1016/j.jgar.2020.07.002
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.21203/rs.3.rs-110956/v1
https://doi.org/10.21203/rs.3.rs-110956/v1
https://apps.who.int/iris/handle/10665/69323
https://apps.who.int/iris/handle/10665/69323
https://www.asha.org/slp/healthcare/asha-guidance-to-slps-regarding-aerosol-generating-procedures/
https://www.asha.org/slp/healthcare/asha-guidance-to-slps-regarding-aerosol-generating-procedures/

