ORIGINAL PAPER

THE IMPACT OF THE COVID-19 PANDEMIC ON THE
QUALITY OF EXAMINATION IN EYE CLINICS IN THE
CZECH REPUBLIC — QUESTIONNAIRE STUDY

Karhanova Marta'?, Cyzova Zuzana'?, Schreiberova
Zuzana'?, Kalitova Jana', MI¢ak Petr', Kalabova
Silvie'?, MI¢akova Eva', Maresova Klara'>

'Department of Ophthalmology, University Hospital Olomouc,
Czech Republic

’Department of Ophthalmology, Faculty of Medicine and Dentistry,
Palacky University Olomouc, Czech Republic

The authors of the study declare that no conflict of interests exists in the compilation,
theme and subsequent publication of this professional communication, and that it is
not supported by any pharmaceuticals company. The study has not been submitted to
any other journal or printed elsewhere, with the exception of congress abstracts and
recommended procedures.

MUDr. Marta Karhanova, Ph.D.,
FEBO

Oc¢ni klinika LF UP a FN Olomouc
Zdravotnik( 248/7

77900 Olomouc

E-mail: marta.karhanova@fnol.cz

Submitted to the editorial board: January 2, 2024
Accepted for publication: January 23, 2024
Available on-line March 15, 2024

SUMMARY

Purpose: The aim of the study was to map the behavior of ophthalmologists regarding protective equipment during the COVID-19 pandemic
(coronavirus disease 2019), both during the time of the mandatory restrictive measures and after their relaxation. Another aim was to evaluate
the awareness of ophthalmologists in the Czech Republic about the possible impact of nose and mouth protective measures (masks, respirators)
on the quality of eye examinations, especially on the results of standard automated perimetry (SAP) and intraocular pressure (IOP) measurement.
Materials and Methods: As part of two professional ophthalmological events in the Czech Republic, which took place in 2022, we obtained
and evaluated data from the ophthalmologists in attendance using a questionnaire. We evaluated demographic parameters, frequency of
use and type of nose and mouth protective equipment and their influence on the quality of ophthalmological examination as well as the
awareness of ophthalmologists about their possible influence on the outcome of SAP and IOP measurements.

Results: We obtained data from a total of 212 respondents (148 women, 44 men, in 20 cases gender was not stated). In 91.5% of cases, ophthalmologists
agreed that the use of respirators and masks makes ophthalmological examination more difficult. The most common problems were eyepiece fogging
(85.8%), examination lens fogging (85.8%), and lens fogging when spectacles correction was prescribed (79.2%). The respondents most often combated these
problems either by completely removing the respirator (24.1%) or at least by pulling it under the nose (39.2%). At the time when the measures were relaxed,
significantly more men did not use any nose and mouth protection at all during ophthalmological examinations (15.8% of men vs. 4.2% of women; p = 0.032).
An alarming finding was the fact that 35.6% of respondents did not know whatsoever whether the nurse was performing a perimetry examination on a patient
with a respirator/mask or without protective equipment, i.e. they were not aware whatsoever of the possible formation of artifacts. Only 21.2% of respondents
were aware of the possible difficulties of measuring IOP while wearing a respirator, while 59.9% of respondents were not aware of this risk (39.6% had never
considered this problem, 20.3% of respondents were convinced that a respirator could not have an effect on the measurement of IOP).

Conclusion: The use of nose and mouth protective equipment clearly affects the ophthalmological examination and makes it more difficult.
Although ophthalmologists belong to a group at high risk for the possible transmission of infection in the performance of their profession,
they often removed nose and mouth protection in an effort to eliminate fogging of eyepieces and examination lenses. The awareness of
ophthalmologists regarding the possible influence on the results of SAP and IOP measurement by wearing a respirator was low in our ques-
tionnaire survey. It is therefore advisable to discuss this issue more widely and warn doctors about these risks.

Key words: nose and mouth protective measures, surgical mask, respirator, COVID-19, ophthalmology, intraocular pressure, standard auto-
mated perimetry
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INTRODUCTION Health Organization declared a pandemic in March 2020,

and this pandemic brought a series of new challenges to

In recent years the world has been faced with a dramatic
global health crisis as a consequence of the outbreak of
the COVID-19 pandemic (coronavirus disease 2019). In De-
cember 2019 the virus was first identified in Wuhan in Chi-
na, and was eventually named SARS-CoV-2 (Severe acute
respiratory syndrome-related coronavirus 2) and identi-
fied as the causative agent of the disease [1]. The World
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various fields of medicine, including ophthalmological
practice. With regard to the fact that SARS-CoV-2 is high-
ly contagious and transmission occurs through contact
with infected individuals (especially droplet infection), on
March 18, 2020 the government of the Czech Republic re-
sponded by declaring the mandatory wearing of protecti-
ve aids over the nose and mouth, such as a respirator, face
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mask, scarf, muffler etc. During the course of the pandemic
the stringency of the measures was adjusted according to
the current epidemiological situation.

Since the onset of the pandemic, ophthalmologists have
belonged to a group at high risk of the possible transmi-
ssion of infection in the performance of their profession.
Diagnostic and therapeutic ophthalmological procedures
frequently require close contact with the patient. Conjun-
ctivitis (@among other ocular complications) was one of
the common symptoms of the COVID-19 disease, and this
applied also in patients who were otherwise as yet without
symptoms [2]. The American Academy of Ophthalmology
(AAO) responded to the situation by issuing recommen-
dations for the prevention of transmission of the virus in
both surgical and diagnostic ophthalmological proce-
dures [3,4]. The Czech Ophthalmological Society also re-
sponded proactively to the situation, among other factors
providing guidelines on how to install a protective shield
on a slit lamp [5]. The introduction of stringent hygiene
and barrier measures with the objective of preventing the
transmission of the virus was therefore the standard in
ophthalmological practices.

However, these measures also entailed negative im-
pacts. In 2021 a study was published dealing with the
impacts of these measures on the course and quality of
ophthalmological examination [6]. The authors confir-
med the fact that the use of protective aids during an
eye examination may lead to negative consequences -
fogging of lenses and eyepieces, impairment of handling
of the slit lamp and a time delay with regard to hygiene
measures. Further published studies following on from
this, which mapped the situation in individual countries
and under specific conditions, for example in Turkey [7,8],
Egypt [9] and the USA [10], confirmed this finding. In the
international literature studies have also appeared which
have pointed to the potential influencing of the results
of testing on standard automated perimetry (SAP) when
wearing protective aids over the nose [11-13]. Soon af-
terwards the first studies were published highlighting
the potential influence of respirators on the precision of
measurement of IOP with the aid of Goldmann applana-
tion tonometry (GAT) [14,15]. However, nothing has been
published to date within the Czech specialist literature.

The aim of our study was to evaluate the situation
within the Czech Republic with the aid of a question-
naire investigation. The first part of the questionnaire
aimed to map the behavior of ophthalmologists re-
garding the use of protective equipment worn over
the nose and mouth - respirators and face masks in
ophthalmological practice both during the peak of
the COVID-19 pandemic and after the relaxation of the
restrictive measures. We also focused on the experi-
ences and difficulties of the respondents concerning
the quality of ophthalmological examination when
using protective equipment. The second part of the
questionnaire aimed to evaluate the awareness of
ophthalmologists about the danger of distortion of
results of certain examinations when using protective
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equipment (examination using protective equipment
and measurement of IOP with the aid of GAT).

MATERIAL AND METHOD

Design of study and characteristics of cohort:

At two specialist ophthalmological events held in the
Czech Republic in 2022 (the 23rd Vejdovsky Science
Day in Olomouc on March 26, 2022, and the 12th Con-
gress of the Czech Glaucoma Society, April 7-9, 2022),
a questionnaire was distributed to those in attendance
upon registration. This questionnaire was completely
anonymous and voluntary, and respected the princi-
ples of the Helsinki Declaration. In the questionnaire we
determined data from a number of areas: demographic
data (age and sex), use of protective equipment during
the period of the peak of the pandemic and after the
relaxation of the restrictive measures, the influence of
this protective equipment on the course and comfort of
ophthalmological examination, as well as on its quality,
experiences regarding the willingness of patients to re-
spect the introduced protective recommendations, and
the awareness of ophthalmologists concerning the dan-
ger of distortion of certain results upon the use of pro-
tective equipment. The obtained responses were con-
verted into electronic form and statistically processed.

Demographic data

In total we obtained and evaluated data from 212
doctors, consisting of 148 women (69.8%) and 44 men
(20.8%), in 20 cases gender was not stated. The respon-
dents were classified into three age categories, the lar-
gest of which was the age group of 41-60 years (41%),
followed by the group up to 40 years (37.7%), and the
smallest group over 61 years (9.9%), while in 24 (11.3%)
cases the age category was not stated.

Statistical analysis

The software IBM SPSS Statistics version 23 was used for
the statistical analysis. A chi-square test or Fisher exact test
was used for the comparison of men and women and for the
comparison of age groups in the responses to the question-
naire. In the case of a significant result in the comparison of
age groups, a Fisher exact test with Bonferroni correction of
significance was used for a more detailed analysis. The tests
were conducted on a level of significance of 0.05.

RESULTS

Use of protective equipment by doctors and
patients, modification of slit lamp:

The frequency of use of respirators and surgical
masks to prevent the transmission of SARS-CoV-2 by do-
ctors during the period of the peak of the pandemic and
after its subsidence is presented in summary in Graph 1.
Doctors unequivocally preferred to use the respirator FFP2
(filtering face piece 2), both during the period of the peak
of the pandemic (78.8%) and after the relaxation of the
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restrictive measures (66.5%). An interesting finding is that
after the relaxation of the measures, significantly more
male doctors ceased to use any protection of the nose
and mouth in comparison with women (15.8% of men vs.
4.2% of women; p = 0.032). The overwhelming majority of
the ophthalmologists questioned modified the slit lamp
(85.4%), by installing a certain type of protective shield.
During the time of the peak of the pandemic, doctors
most often also demanded that patients use at least an
FFP2 respirator (64.2%), after the relaxation of the mea-
sures either an FFP2 respirator (21.2%) or a surgical mask
(32.5%), while an FFP2 respirator was demanded from
patients more often by doctors in the age group of 41-60
years than by younger doctors aged up to 40 years (25.6%
vs. 18.1%; p = 0.039). The details are presented in Graph 2.

Quality of ophthalmological examination upon use
of protective equipment

A total of 91.5% of respondents concurred that the use
of protective equipment made ophthalmological exa-
mination more difficult. The most common difficulties
included fogging of eyepieces (85.8%), fogging of the
examination lens (85.8%) and lens fogging when specta-
cles correction was prescribed (79.2%). The details are
presented in Graph 3. Other reported difficulties in the
use of protective equipment were dominated especially
by impaired communication with the patient, increased
fatigue on the part of the doctor and allergic reactions.

Most doctors attempted to combat eyepiece fogging by
pulling the respirator under the nose (39.2%), holding their
breath (28.3%) or removing the protection of the nose and
mouth entirely (24.1%). An interesting finding was that wo-
men were more likely to hold their breath during the exa-
mination than men (18.9% of men vs. 53.2% of women).
The details are presented in Graph 4. During indirect fun-
doscopy 36.1% of doctors left the respirator or face mask
on the patient, 25.7% of doctors asked the patients to pull
it under the nose, or adjusted the position of the protective
equipment as required (8.4%), and 22.3% of doctors asked
the patients to remove the protective equipment for the
examination. During the prescription of spectacles correc-
tion, most of the respondents asked the patients either to
remove the protective equipment (41.1%), pull it under the
nose (29.2%) or adjusted it as required themselves (11.9%).
The details are presented in Graph 5.

Awareness of ophthalmologists regarding the
danger of distortion of the results of examination by
protective equipment

To the question of whether a respirator could influen-
ce the result of measurement of intraocular pressure
(IOP) in some cases, 20.3% of respondents answered ne-
gatively, and 39.6% of respondents answered that they
had never considered this issue (Graph 6). During non-
-contact measurement, most doctors left the patients
wearing protection over the nose and mouth (Graph 7).

Upon perimetric examination 35.6% of respondents
did not know whether or not the patient should be we-
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aring a respirator/surgical mask during the examination
(examined by a nurse), 23.8% of respondents asked the
patients to remove the nose and mouth protection for
the examination, while by contrast 13.9% always left pa-
tients wearing the respirator/surgical mask during the
examination (Graph 8). During examination with the aid
of imaging methods, 41.1% of respondents left patients
wearing the surgical mask or respirator (Graph 9).

Additional data, comments

An interesting finding was the answer to the questi-
on regarding how patients predominantly responded
to requests to remove the respirator/face mask during
the examination. The overwhelming majority of respon-
dents stated that patients were happy to remove the
equipment (82.7%), the details are presented in Graph
10. Most of the respondents had experienced conflict
with a patient who had refused to wear a respirator/sur-
gical mask only on rare occasions (Graph 11).

In the concluding part of the questionnaire, space was
provided for comments and experiences with the use
of respirators and surgical masks. The comments most
often concerned inappropriate use of a respirator - pa-
tients often had a soiled respirator, had been using it for
a demonstrably long time, or wore it inappropriate-
ly (only over the chin). There were frequent comments
regarding impaired communication with patients and
greater fatigue after the working day. On the other hand,
the opinion was also expressed that this barrier protecti-
on was always unequivocally appropriate in ophthalmo-
logical practice during the time of respiratory diseases.

DISCUSSION

The fact that hygiene and restrictive measures during
the course of the pandemic have a pronounced impact
on ophthalmological practice has been substantiated
by a study conducted by Rauchegger et al. [6]. The
authors succeeded in gathering a total of 120 comple-
ted questionnaires from 10 countries. Further published
studies have mapped the situation in individual count-
ries, e.g. in Turkey [7,8], Egypt [9], and the USA [10].

According to the best of our knowledge, our study is the
first to map the situation among ophthalmologists within
the Czech Republic. There was a consensus among the
overwhelming majority of our respondents especially that
the use of respirators/surgical masks makes ophthalmolo-
gical examination more difficult, while this most frequent-
ly related to fogging of eyepieces, the examination lens
and lenses when spectacles correction was prescribed.
The obtained data are entirely in accordance with the abo-
ve-presented studies. However, we consider the frequency
of the possible ways by which the ophthalmologists dealt
with the problem of fogging to be an interesting finding.
A large number of ophthalmologists were prepared to
expose themselves to a higher risk of infection in order to
attain better quality of examination. During examination
on a slit lamp 39.2% of doctors pulled the mask under the
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Which nose and mouth protective measures do you use most often?
90%
80%
70%

60%

50%
40%
30%
20%
10%
oy - || — || - — |
Cloth mask  Surgical FFP1 FFP2 FFP3 Protective No Not specified
mask respirator  respirator  respirator shield protective
measures
M At the peak of the Covid-19 pandemic Now

Graph 1. Respondents’ answers regarding the use of different types of nose and mouth
protective measures

What type of nose and mouth protective measure do you require your
patients to wear?

70%
60%
50%
40%
30%
20%
. -
0% I —
Whathever they |do notrequire any At least an FFP2 At least a surgical Other
come with respirator mask

M At the peak of the Covid-19 pandemic Now

Graph 2. Respondents' answers regarding the use of different types of nose and mouth
protective measures that they required for patients in different periods of the pandemic

What difficulties have you experienced relating the use of respirators/masks?

Eyepiece fogging

Fogging of the examination lens

Fogging of the lenses during spectacle
prescription

Perimetric examination artifacts

Distortion of the examination in imaging
methods

Difficulty measuring intraocular pressure

Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Graph 3. Problems noted by respondents in connection with the use of nose/mouth protection
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How do you prevent eyepieces from fogging up?

| take off my respirator/mask
| put a respirator/mask under my nose

I hold my breath during the examination

| fix the respirator/mask at the upper edge, e.g. with
an adhesive tape

Other

0% 5% 10% 15% 20%  25% 30% 35% 40% 45%

Graph 4. Results of a questionnaire survey on how respondents solved problems with fogging of eyepieces

Do you leave the patient wearing a respirator/mask during the following examinations?

B During fundoscopic examination During spectacle prescription

Yes

Yes, but the patient pulls it under his/her nose

Yes, but | adjust the position of patient's respirator/mask

Yes, but the nurse fixes the upper edge of the mask with an adhesive tape

No, patients take off the respirator, they can only keep a cloth mask or a surgical mask
No, patients remove both respirators and masks

Other

Not specified

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Graph 5. Results of a questionnaire survey on how respondents solved problems with fogging during fundoscopic examination and during spectacle prescription

Do you think that wearing a respirator can affect the result of intraocular
pressure measurement in some cases?

45%
40%
35%
30%
25%
20%
15%
10%
o I —

0%

No Yes, but only Yes, but only Yes, with any | do not know, |

during during non- measurement never thought

applanation contact method about it

measurement measurement

Graph 6. Respondents' opinion on whether nose/mouth protection can affect intraocular pressure measurement
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Do you leave the patient wearing a respirator/mask during non-contact

measurement?
50%
45%
40%
35%
30%
25%
20%
15%
10%

0% —
Yes, always Yes, mostly | do not know, the Not specified
nurse does the
measurment

Graph 7. Results of a questionnaire survey on whether the respondents leave their patients with nose/
mouth protective measures while measuring intraocular pressure using a non-contact tonometer

Do you leave the patient wearing a respirator/mask during the perimetry examination?

Yes, always

Yes, but the patient pulls it under his/her nose

Yes, but the position of the mask is thoroughly adjusted by the
nurse

Yes, but the nurse fixes the upper edge of the mask with an
adhesive tape

No, patients take off the respirator, they can only keep a cloth
mask or a surgical mask

No, patients remove both respirators and masks
I do not know, the nurse does the examination
Other

Not specified

0% 5% 10% 15% 20% 25% 30% 35% 40%

Graph 8. Respondents' approach to nose/mouth protective measures during perimeter examination

Do you leave the patient wearing a respirator/mask during imaging methods (OCT, HRT, ...)?

Yes

Yes, but the patient pulls it under his/her nose

Yes, but | adjust the position of the mask

Yes, but the nurse fixes the upper edge of the mask with tape

No, patients take off the respirator, they can only keep a cloth
mask or a surgical mask

No, patients remove both respirators and masks

Other

Not specified

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Graph 9. Respondents' approach to nose/mouth protective measures during examinations using imaging methods
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Did you have to resolve a conflict during the pandemic with a patient who
refused to put on a respirator/mask at your workplace?

Never
Very rarely

Regularly [l

0% 5% 10%

sometimes |

15%

20% 25% 30% 35% 40% 45%

Graph 10. Respondents' experiences with patients' willingness and cooperation

They look uncertain and put it back on
immediately after the examination

They show concern for their/your health, but they
take it off

They show concern for their/your health and
won't take it off (or only very reluctantly)

They do not take it off

How do patients mostly react when you ask them to remove their respirator/mask?

0%

10% 20% 30% 40% 50% 60% 70% 80% 90%

Graph 11. Respondents' experiences with patients' willingness to take off their respirator/mask for examination

nose, or entirely removed the nose and mouth protection
(24.1%). During indirect fundoscopy and when spectacles
correction was prescribed, a significant number of doctors
also asked patients to remove the nose and mouth pro-
tection (22.3% and 41.1% respectively). Significantly more
men than women exposed themselves to this risk. After
the relaxation of the measures, when the use of nose and
mouth protection was now on a voluntary basis, significa-
ntly more male doctors ceased to use any kind of protec-
tion of the nose and mouth in comparison with women.
(15.8% of men vs. 4.2% of women; p = 0.032). Rauchegger
et al. also arrived at the same result (that men voluntari-
ly expose themselves to a greater risk) [6]. This fact is in
accordance with psychological studies, which state that
men have a greater tendency towards risk behavior [16].
On the other hand, a protective shield was attached to the
slit lamp by 85.4% of ophthalmologists (Fig. 1).
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Evidence that ophthalmologists were aware of the high
risk of transmission of infection is provided by the fact that
during the period of the peak of the pandemic, a large num-
ber of doctors markedly limited their office hours and provi-
ded either only acute care, or closed their practices entirely
and provided care via telemedicine (issuing of prescriptions,
consultation by telephone or e-mail). This was confirmed by
a study conducted by Nair et al. [17], who addressed 1260
ophthalmologists in India. The study found that 59.1% of
the ophthalmologists addressed felt themselves to be at
greater risk, while as many as 72.5% of respondents had not
examined a single patient personally during the quaranti-
ne period, though on the other hand 77.5% of respondents
had provided care to patients via telemedicine. Khanna et al.
[18] focused on the psychological aspects of the pandemic,
and in their study determined that 32.6% out of 2355 ad-
dressed ophthalmologists in India had suffered from symp-
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toms of very mild depression (which is more than the 10%
stated prevalence of psychological disorders in India). The
incidence of depression was also more common among
younger ophthalmologists. In a study conducted by the
Turkish authors Karshoglu et al., the results were even more
alarming. Severe anxiety in association with the COVID-19
pandemic was suffered by 67.2% of ophthalmologists [19].
We did not include questions directed towards the psycho-
logical condition of respondents in our study.

Several possibilities for preventing fogging of eyepieces
and lenses (without the need to remove the respirator or
pull it under the nose) have been described in the literatu-
re. The first and probably most widely used method is the
long-familiar trick of attaching the respirator on the nose
with an adhesive strip [20], as graphically demonstrated
in Fig. 2. This method was used by a minimal number of
ophthalmologists in our cohort. Another possibility would
be two use two surgical masks, as described by Patil et al.
[21]. Jordal et al. [22] described a highly effective modified
method of using a surgical mask in order to sit better on
the bridge of the nose, while also creating two side venti-
lation holes through which air can flow upon exhalation.
This procedure is graphically demonstrated in Fig. 3. In
our cohort these alternative methods were used rather in
exceptional cases. Some specialists helped themselves by
warming the examination lenses before the examination,
as stated in the section designated for comments and ex-
periences. The opinion was repeatedly stated in this secti-
on that protection of the nose and mouth also markedly

Figure 1. Example of a protective shield that can be attached to a
slit lamp
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impaired communication with the patient, in addition to
which doctors felt increased fatigue especially in the af-
ternoon, and also experienced allergic reactions. On the
other hand, it was emphasized that this barrier protection
was always unequivocally appropriate in ophthalmologi-
cal practice during the time of respiratory diseases.

The potential distortion of the results of perimetry testing
while using protection of the nose and mouth was descri-
bed by Jang et al. in 2020 [11]. EI-Nimri et al. [12] confirmed
on a series of six patients with ocular hypertension, glauco-
ma or suspected glaucoma that lens fogging during the pe-
rimetry examination may be the reason for defects similar
to glaucoma in the visual field. They described both defects
of the type of nasal step or arcuate defects, as well as an in-
tensification of a pre-existing defect. In suspect cases they
unequivocally recommended repeat performance of the
examination. On the other hand, they verified that these de-
fects could be prevented by attaching the respirator to the
nose with the aid of an adhesive strip. We can unequivocally
confirm this finding from our clinical practice, since at the
beginning of the pandemic we repeatedly witnessed how
reported deterioration and progression on the perimeter
was caused by lens fogging when using a respirator. Baryam
et al. in their study came to a similar conclusion [13]. Our
questionnaire investigation produced the very alarming fin-
ding that 35.6% of respondents did not know whatsoever
whether the patient was wearing a respirator/mask during
the examination, because the examination was performed
by a nurse who had not received detailed instruction. The

Figure 2. Fixing the respirator with an adhesive tape to the nose
leads to less fogging of the eyepieces and lenses
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doctor therefore did not take into account whatsoever the
conditions under which the examination was performed.
The recommendations for measurement of IOP during
the COVID-19 pandemic progressively developed along
with the increased observations, and the Czech Glaucoma
Society responded accordingly. Guo et al. [23] in their stu-
dy determined that measurement with the aid of a non-
-contact tonometer (NT) caused an increased concentra-
tion of aerosol with microbial colonies in the surrounding
area of the instrument. This could be a potential risk for
the transmission of diseases. They therefore recommen-
ded thorough disinfection of all surfaces after each mea-
surement. Tang et al. [24] determined that more aerosol
was stirred up in patients with higher IOP. They confirmed
that an installed protective barrier on the NT reduced the
density of aerosol, and therefore viewed its installation
as highly beneficial. In our cohort the majority of doctors
left patients with protection worn on the nose and mouth
(28.2% always and 45.5% mostly). The risk here was the-
refore increased especially for healthcare staff. Measure-
ment with the aid of Goldmann applanation tonometry
(GAT) was not initially at the center of attention with re-
gard to the risk of transmission of infection. Nevertheless,
the first works were soon published that drew attention
to the potential influence of respirators on the precision
of measurement of IOP. Davanian et al. [14] demonstrated
in a case report on a patient that a respirator may cause
falsely high values of IOP due to pressure on the arm of the
measuring instrument. In our cohort 20.3% of respondents

had no awareness of this danger, and 39.6% had never
considered this issue. It is always necessary to remember
this fact when measuring with the aid of GAT (if the patient
is wearing a respirator), and to carefully check the positi-
on of the respirator. In Fig. 4 a graphic demonstration is
provided of how a respirator may interfere with the arm
of the instrument upon measurement with the aid of GAT.
Our results concerning the awareness of doctors unequi-
vocally confirmed the fact that this topic merits greater
attention in ophthalmological forums and in the domestic
professional literature, because despite the subsidence of
the epidemiological situation, protection of the nose and
mouth is becoming a part of our standard practice.

According to the best of our knowledge, this study is the
first to focus specifically not only on difficulties in ophthal-
mological practices in connection with protective equip-
ment, but also on the level of awareness of ophthalmo-
logists regarding the potential influence on the results of
SAP and the measurement of IOP by worn protective equi-
pment. It is also the first to map this situation in ophthal-
mological practices during this challenging period within
the Czech Republic. For these reasons we have also inclu-
ded graphic pictorial documentation from practice.

CONCLUSION

The results of our questionnaire investigation confir-
med the experiences published in the foreign literatu-
re and encountered in everyday practice, namely that

Figure 3. A surgical drape tied in this way results in less fogging
of eyepieces and lenses. This is because it rests better on the nose
bridge and at the same time creates two side vents through which
air can flow when exhaling
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Figure 4. During Goldmann applanation tonometry, the respira-
tor can influence the result of the intraocular pressure measure-
ment by pressing on the measuring arm (in this case, falsely high
values would be measured)
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protective equipment worn over the nose and mouth
may markedly influence the quality of ophthalmologi-
cal examination and make it more difficult. Ophthal-
mologists unequivocally belong to a group with a high
risk of potential transmission of infection in the perfor-
mance of their profession, though despite this fact they
frequently removed protection of the nose and mouth
during examination in an endeavor to eliminate fog-
ging of eyepieces and examination lenses, and to attain
a higher quality of examination.

A very important finding in our study for future prac-
tice was the fact that to date ophthalmologists remain
poorly informed about the potential distortion of the
results of SAP and measurement of intraocular pressure
with the aid of GAT when a respirator is worn. The doctor

should always be aware of the possibility of distortion of
the results of SAP upon the use of protective equipment,
should always have information available as to whether
perimetry was performed with or without protective
equipment, and if necessary should repeat the examina-
tion upon suspicion of worsening of the finding. Upon
measurement with the aid of GAT also it is necessary to
pay sufficient attention to the correct position of the re-
spirator. With regard to the fact that protection of the
nose and mouth (of both the patient and the doctor) is
becoming a part of our standard practice during certain
seasons of the year, in future it is appropriate to discuss
this issue and to inform doctors of the possible risks of in-
fluence on the results of SAP and measurement with the
aid of GAT when protective equipment is worn.
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