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Abstract

Purpose The COVID-19 pandemic has affected healthcare systems worldwide. Data on the impact on otolaryngological
clinics and private practices is sparse. This study aimed to present data on healthcare worker (HCW) screening, status of
HCW, pre-interventional testing, the use of personal protective equipment (PPE) and the economic impact of the pandemic.
Methods Otolaryngological private practices and hospital-based departments were surveyed nationwide using an online
questionnaire. Participating facilities were recruited via the German Society for Oto-Rhino-Laryngology and the German
Association for Otolaryngologists in Bavaria.

Results 365 private practices (2776 employees) and 65 hospitals (2333 employees) were included. Significantly more hos-
pitals (68.7%) than practices (40.5%) performed pre-interventional testing in their outpatients (p <0.00). Most inpatients
were tested in practices and hospitals (100.0% and 95.0%; p=0.08). HCW screening was performed in 73.7% of practices
and in 77.3% of hospitals (p =0.54). Significantly more HCW infections were reported in private practices (4.7%) than
in hospital (3.6%; p=0.03). The private or home environment was the most frequent source of infection among HCW in
hospitals (44%) and practices (63%). The use of PPE increased over the course of the pandemic. The number of procedures
and the revenue decreased in 2020.

Conclusion The rate of pre-interventional testing among outpatients in otolaryngological practices is low and HCW infec-
tions were found to be more frequent in practices than in hospitals. In addition, a high rate of infections in otolaryngological
HCW seems to stem from the private or home environment.
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caused by a beta coronavirus (SARS-CoV-2), was reported
in Wuhan, China in December 2019 [1]. The World Health
Organization (WHO) declared COVID-19 a global pan-
demic on 11 March 2020 [2]. The disease shows a death rate
of 0.39 to 4%, in most cases caused by respiratory failure
and thromboembolic events [3]. To date, a total of more than
2.7 million deaths related to the virus have been registered
worldwide [4].

Healthcare workers (HCW) were shown to have an
increased risk of infection by SARS-CoV-2 [5]. While
guidelines recommend patient screening on SARS-CoV-2
prior to an elective therapeutic intervention [6], regular
screening of HCW is not recommended, although it has



been shown that 3% of asymptomatic HCW were positive
when screened on SARS-CoV-2 [7]. To date, the main sites
of infection among HCW are unknown. Additionally, most
data on infection of HCW is from the clinical sector, while
data from private practices is limited.

HCW who regularly perform aerosol-generating proce-
dures (AGP), are at special risk of an infection with SARS-
CoV-2 [8, 9]. In otolaryngology, AGPs are performed fre-
quently. These are surgical procedures such as tracheostomy
or CO, laser ablation, but also diagnostic procedures such
as nasopharyngoscopy and laryngoscopy which are per-
formed on a regular daily basis [10—13]. Therefore, the use
of personal protective equipment (PPE) consisting of a mask
(FFP2/3), gloves, a gown and goggles is recommended when
performing these procedures [14]. Furthermore, guidelines
indicate that diagnostic AGPs should only be performed if
potential findings may have an impact on patient manage-
ment [10].

Against the background of a rising number of critically
ill patients needing intensive care treatment, national pol-
icy demanded the postponement of all elective procedures
in Germany in March 2020. In April 2020, the gradual
resumption of elective procedures, depending on intensive
care capacity, was recommended [15]. The health economic
implications of these decisions have not been studied yet.

As a part of the collaborative project “Bundesweites
Forschungsnetz Angewandte Surveillance und Testung”
(B-FAST) of the Network of University Medicine (NUM),
Augsburg University Hospital was commissioned to acquire
data on the facial and aerosol-producing areas including oto-
rhinolaryngology (ORL).

This study aims to present data from a nationwide survey
of otolaryngological hospital-based departments and private
practices regarding the Covid-19 pandemic. Particularly, the
use of PPE, pre-interventional testing, healthcare worker
screening, healthcare worker status and pandemic-related
economic changes at the facilities were examined.

Methods

Based on expert discussion and a review on the current
literature a self-report online questionnaire with 64 items
was designed (Online Resource 1). In addition to collect-
ing descriptive data, the questionnaire covered the SARS-
CoV-2 infection rate among health care workers (HCW),
use of personal protective equipment during the pandemic,
pre-interventional diagnostics, and pandemic-related eco-
nomic changes in facilities. Heads of the hospital-based
departments were asked to state if their hospital was a pri-
mary, secondary or tertiary care department. Private practice
owners were asked to mention the number of their pre-pan-
demic patient volume per quarter (less than 600; 600—1199;

1200-1799; 1800-2399; 2400 or more patients per quarter;
Online Resource 2). Further, it was obtained if pre-interven-
tional testing of patients was performed. If yes, it was asked
if the predominantly used method of pre-interventional test-
ing of patients was PCR or antigen testing and if the test
was analyzed in an internal or external laboratory. This was
separately obtained for inpatients (patients who stayed over-
night) and outpatients (patients who did not stay overnight).
Further it was asked how many hours prior to the interven-
tion pre-interventional testing had been performed (Online
Resource 3). Another question to be answered was if health
care worker screening had been performed at least once.
If yes, it should be indicated if the method used had been
antibody, antigen, PCR testing or another method. Moreo-
ver, it was asked if at least one HCW within the facility had
been infected with SARS-CoV-2. If yes, it was obtained,
how many HCW had been infected with the virus. Two
additional questions were, if the number of procedures and
the revenue had increased by >50%, increased by <50%,
decreased by < 50%, decreased by >50% or was approxi-
mately unchanged in the years 2020 compared to the year
2019. Further, it was asked if the number of employees had
increased, decreased or was approximately unchanged in the
year 2020 compared to the year 2019. Another question was
concerning the implied source of infection. For each infec-
tion within the facility, it was obtained where the infection
had been acquired. The listed options were “private envi-
ronment”, “during interventions”, “other patient contact”,
“without patient contact”, and “unclear origin”. Eventually,
the use of personal protective equipment, i.e., mouth and
nose protection, FFP2 masks, gowns, goggles, and room
ventilation was obtained for quarter one, two and three
of the year 2020. Department heads in otolaryngological
hospital-based departments and otolaryngological practice
owners were addressed in a nationwide survey. The hospital-
based departments as well as the private practice owners
were recruited via the German Society for Oto-Rhino-Lar-
yngology, Head and Neck Surgery (DGHNO-KHC) and the
German Professional Association for Otolaryngologists in
Bavaria. The online questionnaire could be answered from
December 16, 2020, to January 24, 2021. The questionnaire
was created using Unipark®.

Statistical analysis of the subgroup data relating to otolar-
yngological facilities (as mentioned above) was performed
using SPSS IBM® version 25.0. Categorical variables are
presented as frequencies and percentages. Ordinal scaled
variables are presented as frequencies and percentages.
The relationship between nominal scaled variables was
tested inferentially using chi-square independence tests.
For inferential statistical analyses of ordinal scaled data,
Mann—Whitney U test was used for independent groups and
Friedmann’s test for related groups. The significance level
was set at p <0.05.



The study was conducted in accordance with the Dec-
laration of Helsinki and the Good Clinical Practice (GCP)
guidelines. A positive ethical evaluation of the study was
obtained from the Ethics Committee of the Faculty of
Medicine of the Technical University of Munich under
accession number 713/20 S-SR.

Results
Sample

In total, 66 hospitals (2333 employees) and 395 private
practices (2776 employees) were included (Table 1). The
response rate was as high as 38.4% among hospital-based
departments and 26.4% among private practices. Most
hospitals (59.1%) were tertiary care hospitals. Most pri-
vate practices (34.9%) had treated 1.200-1.799 patients
per quarter.

Pre-interventional testing

40.5% of private practices reported to have performed pre-
interventional SARS-CoV-2 testing for their outpatients,
whereas 68.7% of hospitals stated to have performed
pre-interventional testing in their outpatients until the
end of 2020 (Table 2). The rate of pre-interventionally
tested inpatients was markedly higher for private prac-
tices (95.0%) as well as for hospitals (100.0%). The
most frequently used testing method was PCR testing for

Table1 Overview of the number of participating private practices
and hospitals as well as the distribution by type of care and pre-pan-
demic patient volume per quarter

N %
Total 461 100.0
Hospital 66 14.3
Primary care 9 13.6
Secondary care 17 25.8
Tertiary care 39 59.1
Not specified 1 1.5
Private Practice 395 85.7
Less than 600 patients per quarter 12 3.0
600-1199 patients per quarter 75 19.0
1200-1799 patients per quarter 138 349
18002399 patients per quarter 85 21.5
2400 or more patients per quarter 85 21.5

N number of facilities

Table 2 Distribution of the predominantly used methods of pre-inter-
ventional testing of outpatients in private practices and hospitals as
well as inpatients in private practices and hospitals

Facility
Private Practice Clinic p value
N % N %
Outpatients 395 100.0 64 100.0
No testing 235 59.5 20 313 <0.00
Testing 160 40.5 44 687 0.01
PCR internal 93 58.1 24 545 0.69
Antigen test internal 29 18.1 17 38.6 <0.00
PCR external 32 200 3 6.8 0.03
Antigen test external 6 38 0 0 0.19
Inpatients 101 100.0 66 100.0
No testing 5 5.0 0 0.0 0.08
Testing 96 95.0 66 100.0 0.04
PCR internal 69 719 52 788 0.31
Antigen test internal 16 16.7 9 13.6 0.61
PCR external 11 114 2 3.0 0.05
Antigen test external 0 00 3 4.5 0.04

N number of facilities, PCR: polymerase chain reaction; p <0.05 for
comparison between outpatient and inpatient care

hospitals and private practices in their in- and outpatients,
respectively.

Healthcare worker screening

Healthcare workers (HCW) were screened for SARS-CoV-2
at least once in 73.7% of the private practices until the end
of 2020 (Table 3). The most frequently used testing method
was antigen testing. In hospitals, HCW screening was per-
formed in 77.3% with PCR being the most frequently used

Table 3 Distribution of the predominantly used methods of HCW
screening and number of facilities with at least one positive HCW

Facility

Private practice Clinic p value

N % N %

HCW screening

No testing 104 26.3 15 22.7 0.54
Testing 291 73.7 51 71.3 <0.00
Antibody test 25 8.6 4 7.8 0.84
PCR 106 36.4 36 70.6 <0.00
Antigen test 159 54.6 11 21.6 <0.00
Others 1 0.3 0 0.0 0.69

N number of facilities, PCR: polymerase chain reaction; p <0.05 for
comparison between private practice and clinic, HCW healthcare
worker



Table 4 Covid-19-positive

; . Employees (in total) Employees (SARS-CoV-2 positive) p value
healthcare workers in hospital-
based departments and private N facilities NHCW N facilities NHCW Rate of SARS-
practices CoV-2 positive
HCW

Private Practice 394 2.333 75 110 4.7%

Hospital 65 2.776 35 100 3.6% 0.03

Overall 459 5.109 110 210 4.1%

N number of healthcare workers, HCW healthcare workers, p <0.05 for comparison between HCW in hos-
pital-based departments and private practices

63%
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Fig. 1 Implied source of infection

method. The frequency of HCW screening in private prac-
tices and hospitals did not differ significantly (p =0.54).

Health care worker status

Overall, 4.1% of all HCW within the included facilities had
a SARS-CoV-2 infection confirmed by a positive PCR-test
(Table 4). There were significantly more infections among
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HCW in private practices than among those working in hos-
pital-based departments (4.7% vs. 3.6%; p=0.03).

Source of infection

The implied source of infection among HCW identified
by the heads of the facilities (head of the department in
hospitals, owning physician in private practices) was pre-
dominantly the private or home environment followed by an
unclear origin of infection for private practices and hospitals
(Fig. 1). The rate of infections in the private environment
was higher for private practices (63%) than for hospitals
(44%) (p <0.00). Only 14% of infections among HCW in
private practices can be attributed to interventions or patient
contact, whereas 32% of infections among HCW in hos-
pitals can be attributed to interventions or patient contact
(»<0.00).

Personal protective equipment

In terms of personal protective equipment (PPE), a quar-
terly comparison in both practices and hospitals shows a
decrease in the use of conventional surgical masks (55% Q2
vs. 45% Q4, p <0.00) in practices and (67% in Q2 vs. 47%
in Q4, p=0.01) in hospitals, with a simultaneous significant
increase in the proportion of FFP2 masks used in both facil-
ity types (49% Q2 vs. 71% Q4, p <0.00 in private practices;
26% in Q2 vs. 71% in Q4, p <0.00) (Fig. 2). Interestingly,

Clinic

29% 3%
26% 24
21% 3%
14% 1% 11%
8%
Q2 Q3 Q4

—o—MNP FFP2 Gown Goggles —e—Room ventilation

Fig.2 Use of personal protective equipment over the course of the pandemic across all surveyed facilities for practices (A) and hospital (B)



practices reported using FFP2 masks significantly more
often for procedures in Q3 compared to hospitals (61% vs.
46%, p=0.01), with this difference levelling out toward the
end of the year (71% vs. 71%, p=1.00). Also evident was
an increase in room ventilation between procedures in both
practices (36% Q2 vs. 61% Q4, p<0.00) and hospitals (14%
in Q2 vs. 35% in Q4, p <0.00). In addition, the use of pro-
tective eyewear increased over the course of the pandemic.
Towards the end of 2020, private practices reported a signifi-
cantly more frequent room ventilation between procedures
compared to hospitals (61% vs. 35%, p <0.00).

Procedures, revenue and employee development

The number of procedures changed in both practices and
hospitals compared to the year before the pandemic. 67.8%
(n=268) of private practices and 78.5% (n=>51) of hospitals
reported a decrease in procedures. The number of performed
procedures did not change in 27.3% (n=108) of private
practices and 20.0% (n=13) of hospitals.

The trend in economic revenue was similar. 74.5%
(n=292) of practices and 63.5% (n=40) of hospitals expe-
rienced a decrease of less than 50%. 1.4% (n=4) of practices
and even 17.5% (n=11) of hospitals reported a decrease in
revenue of more than 50% compared to the year before the
pandemic. Revenue did not change for 19.9% (n=78) of
practices and 17.5% (n=11) of hospitals.

18.0% (n="71) of the surveyed private practices expe-
rienced a decrease in the number of employees compared
to hospitals with 13.8% (n=9; p=0.42). In contrast, only
6.4% (n=18) of practices experienced an increase in the
number of employees and no hospital increased its num-
ber of employees. However, most private practices (76.1%,
n=300) and hospitals (86.2%, n=56) showed stable num-
bers of employees compared to the year before the pandemic
(Table 5).

Discussion

This nationwide study shows data on pre-interventional test-
ing of patients, HCW screening, HCW status, use of per-
sonal protective equipment, as well as the economic impact
during the course of the SARS-CoV-2 pandemic in a high
number of otolaryngological hospital-based departments and
private practices in Germany.

A total of 66 otolaryngological hospital-based depart-
ments and 395 private practices were included in this sur-
vey. In Germany, 168 otolaryngological hospitals exist while
the number of otolaryngological practices is unknown [16,
17]. For this reason, the number of included facilities can be
considered to be a representative sample of otolaryngologi-
cal care in Germany. Additionally, by collecting the first two

Table 5 Development of procedures, revenue and number of employ-
ees at practices and clinics

Facility
Private Clinic p value
Practice
N % N %
Procedures 395 65 0.41
Increase > 50% 7 1.8 0 0.0
Increase < 50% 12 30 1 1.5
Approximately unchanged 108 273 13 20.0
Decrease < 50% 224 567 41 63.1
Decrease > 50% 44 11.1 10 154
Revenue 392 63 <0.00
Increase > 50% 1 03 0 0.0 0.69
Increase < 50% 11 28 1 1.6 0.55
Approximately unchanged 78 199 11 175 0.62
Decrease < 50% 292 745 40 635 0.07
Decrease > 50% 10 26 11 175 <0.00
Employees 394 65 0.08
Increase 23 52 0 0.0
Approximately unchanged 300 76.1 56 86.2
Decrease 71 180 9 13.8

Bold values represent the subcategories if there was found a signifi-
cant results for the whole item

N number of facilities

digits of the postal code, it was possible to determine an even
distribution of facilities across Germany.

The German interdisciplinary guidelines published in
June 2020 recommend pre-interventional PCR testing for
SARS-CoV-2 prior to all elective procedures [6], especially
because of the high sensitivity and specificity of correctly
performed swabs [18]. The present survey shows that these
guidelines were widely implemented in inpatients, as 95.0%
of the private practices and 100.0% of the hospitals reported
performing pre-interventional testing in those patients. On
the other hand, only 40.5% of private practices and 68.7%
of hospitals, respectively, performed pre-interventional test-
ing in their outpatients. The high rate of untested patients
may be one reason for high infection rates among HCW
[5]. Furthermore, the difference between outpatient testing
among private practices and hospitals showed statistical sig-
nificance (40.5% vs. 68.7%; p=0.01), which may be due to
a higher economic pressure in the private practice sector
compared to the average hospital. In terms of the method
of pre-interventional testing, 16.6% of private practices
and 14.8% of hospitals performed antigen testing among
their inpatients and 21.7% of private practices and 38.7%
of hospitals performed antigen testing in their outpatients,
respectively. Since antigen tests have a lower sensitivity than
PCR tests, especially in asymptomatic patients [19], these



results emphasize the necessity for close adherence to the
above-mentioned guidelines.

To date, there is no general recommendation of HCW
screening for SARS-CoV-2, although a rate of 3% of asymp-
tomatic infections among HCW has been shown [6, 7]. Nev-
ertheless, 73.7% of private practices and 77.3% of hospi-
tals in the present cohort reported to have performed HCW
screening at least once. While most private practices used
antigen tests (55%), the primary method in hospitals was
PCR testing (71%; p <0.00). This may be explained by a
higher availability of laboratories performing PCR tests in
hospitals. As asymptomatic HCW may be responsible for a
certain number of infections among hospitalized patients,
regularly performed HCW screening might avoid nosoco-
mial SARS-CoV-2 infections in the future.

Most infections in HCW were stated to be attributed to
the private or home environment with significantly more
infections attributed to the private environment among HCW
in private practices (63%) than among HCW in hospitals
(44%, p <0.00). These findings correlate with results from
a Turkish study, which revealed that work breaks spent
together and non-compliance with physical and social dis-
tance rules among HCW were found to be statistically sig-
nificant risk factors of SARS-CoV-2 infection [20]. Addi-
tionally, PPE is not used in the private environment which
may also contribute to an increased risk of transmission in
the private environment.

The rate of SARS-CoV-2 infections among HCW was as
high as 4.1% in the present study compared to an infection
rate of 2.5% among the general population on the 21st Janu-
ary 2021 in Germany [21, 22]. This is in line with recent
data showing a higher risk of infection among HCW com-
pared to the general population [5, 23]. One reason for the
higher rate of infections among HCW may be additional
exposure at the workplace although a high rate of infec-
tions among HCW in otolaryngological private practices
and hospitals was attributed to the private environment (as
discussed above). Additionally, the rate of HCW screening
for a SARS-CoV-2 infection was high (77.3% in hospitals,
73.7% in private practices), which possibly contributes to
a higher rate of HCW infections compared to the general
population as potentially more asymptomatic infections were
detected. Further, there were significantly more infections
among HCW in private practices than among those work-
ing in hospital-based departments (4.7% vs. 3.6%; p=0.03).
This may partly be explained by a significantly lower per-
centage of pre-interventional testing among outpatients in
private practices (40.5%) than in hospital-based departments
(68.7%) leading to a higher risk of HCW infection in otolar-
yngological private practices than in hospitals.

AGP such as tracheostomy, CO2 ablation, nasopharyngo-
scopy and laryngoscopy are regularly performed in otolaryn-
gology. In February 2020, the European Center for Disease

Prevention and Control recommended the use of FFP2/FFP3
masks, goggles and gowns for AGP [24]. Additionally, room
ventilation is widely recommended for the reduction of the
risk of transmission, as transmission rates for respiratory
tract infections have been shown to be increased in indoor
spaces with poor ventilation [25]. The present study shows
that both private practices and hospitals showed a decreased
use of surgical masks and a simultaneously increased use
of FFP2 masks over the course of the pandemic leading to
a reported use of FFP2 masks in 71% of private practices
and hospitals in Q4. It must be emphasized that 29% of
all facilities reported not using FFP2 masks in Q4, poten-
tially leading to an increased risk of infection. Moreover,
the use of gowns, protective eyewear, and room ventilation
increased from Q2 to Q4 in both private practices and hos-
pitals, although rates of use were still fairly low by the end
of 2020. For further transmission risk reduction, this rate
should be increased.

To the best of our knowledge, this is the first study evalu-
ating the economic impact of the COVID-19 pandemic on
otolaryngological private practices and hospitals in Europe.
The reported number of procedures decreased by less than
50% in 56.7% of the private practices and in 63.1% of the
hospitals when comparing the years 2019 and 2020. A
decrease of more than 49% of procedures was only reported
in 11.1% of the private practices and in 15.4% of the hospi-
tals, respectively (p=0.41). In contrast, a study that included
10 otolaryngological private practices in Massachusetts
showed a mean decrease of 90% of endoscopic sinus surger-
ies, 89% of tonsillectomies and/or adenoidectomies, 93% of
septoplasties, 85% of cerumen removals, and 77% of flexible
and rigid endoscopies when comparing procedures in weeks
11-16 of 2019 to 2020 data [26]. In our study, the number of
employees remained unchanged in 76.1% of the private prac-
tices and 86.2% of the hospitals, while 18.0% of the private
practices and 13.8% of the hospitals reported a decrease in
the number of employees when comparing 2019 and 2020.
In contrast, the study from Massachusetts showed that 90%
of the private practices had reduced working hours and 80%
of practices furloughed their employees [26]. These results
suggest that the economic impact on otolaryngological pri-
vate practices and hospital-based departments in Germany
seems to be relatively mild compared to those in the USA.
This may in part be due to a lower grade of privatization
in healthcare when comparing the German to the Ameri-
can healthcare system. Though, an employment decrease
of 18.0% in otolaryngological private practices and 13.8%
in otolaryngological hospital-based departments within one
year will possibly lead to a noticeable increase of unem-
ployment with subsequent socioeconomic consequences
among HCW. It is to be hoped that the rate of unemploy-
ment will rapidly decrease as soon as the pandemic comes to
an end and the volume of patients increases. Finally, 74.5%



of private practices and 63.5% of hospitals experienced a
decrease in revenue of 50% or less when comparing 2019
and 2020. A significantly higher percentage of hospitals
(17.5%) than private practices (2.6%, p <0.00) reported a
decrease in economic revenue of more than 49%. This find-
ing may in part be explained by the fact that many otolaryn-
gological hospitals were forced to assign their employees to
infection wards with subsequently lower surgery capacities
while this was not the case for private practices. A decreased
revenue will not only lead to further growth of unemploy-
ment among HCW but also affect practice owners and com-
panies providing hospital services themselves.

This study has several limitations. First, due to the
study design with recruitment of participants via the Ger-
man Society for Oto-Rhino-Laryngology, Head and Neck
Surgery (DGHNO-KHC), a selection bias cannot be ruled
out. In addition, the questionnaire was addressed to the
head of the department concerned or the practice owner,
who answered the questions for the respective institution
according to their own level of knowledge. Further, the
reported HCW status was not confirmed by seroprevalence
in this study. Finally, testing strategies differed between
hospitals and private practices, which must be kept in
mind when comparing patterns of SARS-CoV-2 employee
positivity between the two settings.

Conclusion

The present study included a high number of otolaryn-
gological departments as well as private practices in
Germany and demonstrates important data on pre-inter-
ventional testing, the use of PPE, HCW screening, HCW
status and the economic impact of the COVID-19 pan-
demic. The data shows that the frequency of pre-interven-
tional testing in outpatients has room for improvement.
Furthermore, the rate of HCW infections was signifi-
cantly higher in private practices than in hospital-based
departments. In addition, an important source of infection
among HCW seems to be the private or home environ-
ment. Finally, the economic impact of the pandemic on
otolaryngological private practices and hospitals is evi-
dent, however, the number of employees in a high rate of
facilities remained unchanged through the pandemic.
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