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Abstract

Objectives During the COVID-19 pandemic, healthcare professionals are recommended to use PPE to prevent the trans-
mission of disease. Healthcare workers who use N95 FFR, which has an important place, experience complaints such as
headache and dizziness. In this study, we plan to find the cause of these complaints and aim to clarify whether they are
associated with the use of N95 mask.

Method Healthcare workers first put on a surgical mask for at least 1 h and a maximum of 4 h, this process was then repeated
on another day with the same workers wearing N95 masks. After removing the mask, capillary blood gases were taken and
a questionnaire was given.

Results Thirty-four participants over the age of 18 were included in the study; 19 participants were female (56%) and
15 male (44%). The results of the capillary blood gas analysis after the use of surgical mask and N95 mask, respec-
tively: pH: 7.43+0.03; 7.48 +0.04 (»p <0.001); pCO,: 37.33 +8.81; 28.46 +7.77 mmHg (p <0.001); HCO;: 24.92 +2.86;
23.73 +3.29 mmol/L (p=0.131); Base excess (BE): 1.40 (- 3.90-3.10); — 2.68 (— 4.50-1.20) [median (Q1—-Q3)] (»=0.039);
lactate: 1.74+0.68; 1.91 £0.61 (p=0314). Headache, attention deficit and difficulty in concentrating were significantly
higher after using N95 mask.

Conclusion Respiratory alkalosis and hypocarbia were detected after the use of N95. Acute respiratory alkalosis can cause
headache, anxiety, tremor, muscle cramps. In this study, it was quantitatively shown that the participants’ symptoms were
due to respiratory alkalosis and hypocarbia.
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Introduction

COVID-19 is a disease that manifests as severe acute res-
piratory syndrome and is caused by a new coronavirus
(SARS-CoV-2). It was initially described as an outbreak
of respiratory disease in the city of Wuhan in the Hubei
province of China (Li et al. 2020). The WHO declared
the COVID-19 epidemic a public health emergency on 30
January 2020 and subsequently declared it a pandemic as
of March 11, 2020 (Cucinotta and Vanelli 2020; Sohrabi
et al. 2020). The transmission is said to be from person
to person through droplets or by contact with the mouth
and nasal mucosa after touching contaminated areas (Li
et al. 2020). Healthcare professionals are recommended to
use personal protective equipment (PPE) to prevent dis-
ease. N95 filtering facepiece respirator (FFR) and surgical
masks are common pieces of personal protective equip-
ment (WHO 2020). In the literature, a few quantitative
studies have been conducted on the physiological effects
of respirator use in healthcare professionals. These studies
are generally conducted in the form of a questionnaire.

During the pandemic, we observed that healthcare
workers using N95 masks in our hospital had various com-
plaints including headache and dizziness, and one health-
care worker even experienced a syncope following the
use of an N95 mask. Some hospital personnel expressed
feeling like they will die after using an N95 mask. They
also stated that they had difficulty focusing on their work
and paying attention. The objective of this study was to
identify the reason behind these complaints and whether
they are related to the use of an N95 mask.

Materials and methods
Subjects

This study was carried out in a university hospital, a ter-
tiary healthcare institution. The study was conducted with
consent from the local ethics committee (decision no: 14
sessions: 2020/08). The population of the study consisted of
healthcare workers. An informed consent form was filled out
by the volunteers. For sample size; using G* Power 3.1.9.4
software, considering an effect size of 0.8 with a minimum
of 80% power and a 95% confidence interval, the minimum
number of participants was calculated as 34 with a 5% type 1
error. All healthcare workers included in the study were over
the age of 18. The exclusion criteria for the study included
the presence of allergic rhinitis, migraine, cluster type head-
ache, tension headache, heart disease, hypertension, diabe-
tes, anxiety disorder, and pregnancy.
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The study was conducted with healthcare professionals
who provide care to patients without COVID-19 disease
in non-COVID-19 wards. In accordance with the policy of
our hospital, full PPE should be worn in COVID-19 wards.
Outside of COVID-19 wards, healthcare workers must wear
either a surgical mask or an N95 mask. And there is an obli-
gation to wear scrubs as clothing. The healthcare profession-
als we included in our study wore surgical/N95 masks and
also wore scrubs.

The ambient temperature of the healthcare environment
is regulated by the hospital air conditioning automation. In
accordance with the quality standards, the temperature of
the intensive care wards in our hospital must be adjustable
between 18 and 26 °C and the relative humidity between 30
and 60%. During operation, ward temperatures were between
24 and 26 °C and between 30 and 40% at humidity.

Data collection

The questionnaire form used was developed in accordance
with the literature based on the complaints of the volunteers
(Tables 1 and 2) (Atay and Cura 2020). 19 complaints with
multiple choices were listed and the time of the complaint(s)
was noted. Accordingly, (1) demographic data such as age,
gender, occupation, (2) physical symptoms such as head-
ache, dizziness, palpitations, difficulty breathing, (3) psycho-
somatic symptoms such as feeling of death, attention deficit,
concentration problems and fatigue were questioned.

The study was carried out in two phases. (1) Participants
wore a surgical mask for a minimum of 1 h and a maximum
of 4 h, after which capillary blood gas was taken and a ques-
tionnaire was given. (2) The same participants wore N95
masks for at least 1 h and at most 4 h on another day, capil-
lary blood gas was then collected and a questionnaire was
given. An N95 (3M 8210) mask and surgical mask of the
same standard were used by each participant (EN 2011). The
moment blood gases were taken, the Radiometer ABL.800
FLEX blood gas analyzer was operated.

Statistical analysis

In the statistical analysis of data, the conformity of the vari-
ables to normal distribution was examined with the Sha-
piro—Wilk test. Paired ¢ test was used to compare paired
measurements in variables with normal distribution. The
Wilcoxon test was utilized for variables that did not show
normal distribution. The McNemar test was used to compare
the frequency distributions of paired measurements. Statisti-
cal parameters were expressed as mean + SD, median (25%
quartile—75% quartile) and n (%). Statistical significance
was accepted as p <0.05. The data were evaluated with
IBM SPSS Statistics version 22.0 (IBM SPSS for Windows
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Table 1 The survey and

. Volunteer no Weight Height Occupation: (1) doctor (2) nurse (3)staph
capillary blood gas after N95

mask Capillary blood gas after N95 mask  pH pCO, HCO;, BE lactate

Headache (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Dizziness (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Palpitation (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Difficulty breathing (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Drowsiness (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Pins and needle (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Muscle cramps (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Nausea (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Vomiting (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Facial sweating (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Drowning sense (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Facial ichting (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Coughing (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Sneeze (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Attention deficit (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

Concentration difficulty (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Fatigue (a) Yes (b) No
(1) 15min  (2)30min (3) 60 min  (4) in longer time

Dying sense (a) Yes (b) No
(1) 15min  (2)30min  (3) 60 min  (4) in longer time

version 22, IBM Corparation, Armonk, New York, United
States).

A questionnaire was completed by the healthcare workers
in the study. In addition to sociodemographic questions, 19
questions were asked about the cases that might arise after
using a mask. The questions in the questionnaire have two
options. In the questionnaire, the participants were asked
to answer “Yes” to the questions if the case was observed
after using the mask, and “No” if the case was not observed.
Participants who answered “Yes” were asked when the phe-
nomenon occurred. In the questionnaire, the participants
were asked to choose one of the “not observed”, “15 min”,

“30 min”, “60 min” and “longer” options according to the
realization time of the case. In addition to the questionnaire
questions directed at the participants, some clinical measure-
ment values (pH, pCO,, HCO;, BE, Lac) were investigated
after using the mask.

Results
Thirty-four participants were included in the study; 19 par-

ticipants were female (56%) and 15 male (44%). The mean
age of participants was 31.38 +6.37. There were 23 (68%)
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Table2 The survey and
capillary blood gas after
surgical mask

Volunteer no Weight Height Occupation: (1) doctor (2) nurse (3)staph

Capillary blood gas after pH pCO, HCO; BE lactate

surgical mask

Headache (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Dizziness (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Palpitation (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Difficulty breathing (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Drowsiness (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Pins and needle (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Muscle cramps (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Nausea (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Vomiting (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Facial sweating (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Drowning sense (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Facial ichting (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Coughing (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Sneeze (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Attention deficit (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Concentration difficulty (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Fatigue (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

Dying sense (a) Yes (b) No
(1) 15 min (2) 30 min (3) 60 min (4) in longer time

doctors, 9 (26%) nurses and 2 (6%) maintenance person-
nel (Table 3). Capillary blood gas analysis results were as
follows: after N95 mask use, pH: 7.48 +0.04; after surgi-
cal mask use, pH: 7.43 +0.03, the difference was statisti-
cally significant (paired ¢ test; p <0.001). pCO, value was
28.46 +7.77 mmHg after N95 mask, 37.33 +8.81 mmHg
after surgical mask, with the difference being statisti-
cally significant (paired ¢ test; p <0.001). HCO; value was
23.73 +3.29 mmol/L after N95, 24.92 +2.86 mmol/L after
surgical mask, the difference was not statistically signifi-
cant (paired ¢ test; p=0.113). Base excess (BE) was — 2.68

@ Springer

(— 4.50-1.20) after N95 and 1.40 (— 3.90-3.10) [median
(Q1-Q3)] after surgical mask, the difference was statisti-
cally significant (Wilcoxon test, p =0.039). Lactate levels
were not different (1.74+0.68; 1.91 +0.61; paired 7 test,
p=0.314, respectively) (Table 4).

The survey filled out by the participants and statisti-
cal differences are shown in Tables 5 and 6. Accordingly,
headache was present in 20 people (59%) with N95 use and
five people (15%) with surgical mask use, the difference
was statistically significant (McNemar test, p =0.001).
There was no difference in terms of dizziness between
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Table 3 Demographical data of healthcare workers

Characteristics

Age, mean+SD 31.38 +6.37

Weight, mean +SD 72.43+17.23

Length, mean+SD 1.69+0.08

BMI, mean+ SD 25.12+4.33
Sex

Female, n (%) 19 (55.9)

Male, n (%) 15 (44.1)
Occupation

Doctor, n (%) 23 (67.6)

Nurse, 1 (%) 9(26.5)

Cleaning staff, n (%) 2(5.9)

the participants (p =0.070). While nine (27%) participants
complained of palpitations after the use of N95, no com-
plaint of palpitations were observed after surgical mask
use. Respiratory distress was observed in 27 (80%) people
after the use of N95. The same complaint was observed in
eight (24%) people after the use of surgical mask (McNe-
mar test, p=0.001). The feeling of dizziness, drowsiness
was observed in 16 (47%) people after the use of N95,
and in two (6%) people after surgical mask use (McNemar
test, p=0.001). Nausea was observed in four (11%) people
and vomiting in one after the use of N95, but these com-
plaints were not seen following the use of a surgical mask.
18 (53%) people experienced sweating on the face after
NO95 use, and 9 (27%) after surgical mask use (p =0.022).
While 20 (59%) participants felt like they were drowning
after N95 use, only 2 (6%) people had this experience after
using a surgical mask (p <0.001).There was no statisti-
cally significant difference in terms of itching, coughing
and sneezing. Attention deficit was observed in 17 (50%)
people after N95, and in 5 (15%) people after surgical
mask use. Concentration problems were encountered in
21 (62%) people after N95, and in 6 (%18) people after
surgical mask use (p <0.001) (Figs. 1, 2). 21 (62%) par-
ticipants experienced fatigue after N95 use, and five (15%)
after surgical mask use (p <0.001). Feelings of death were

present in three (9%) people after N95 use, and in one
(3%) person after surgical mask use (p=0.5).

Discussion

In our study, we found that the capillary blood gas pH
indicated alkalosis and CO, was significantly low. In other
words, respiratory alkalosis was detected in those using N95.
In a study conducted during the COVID-19 pandemic, Ong
et al. reported de novo PPE-associated headaches in 82% of
healthcare workers (Ong et al. 2020). They expressed that
the cause of de novo headache may be due to mechanical
factors, hypoxemia, and hypercarbia. In a survey study con-
ducted with nurses wearing PPE, they detected headache in
50% of the participants wearing N95 masks (Atay and Cura
2020). In another study on the use of N95 during the SARS
epidemic, Lim et al. reported headache in 37.3% of partici-
pants after N95 use and linked this finding to the increased
amount of inhaled CO, (Lim et al. 2006). In another study, it
has been suggested that the use of filtering facepiece masks
may lead to CO, retention; these findings were supported
with laboratory studies (Roberge et al. 2010; Wu et al.
2011). On the contrary; in our study, CO, was significantly
lower with the use of N95 compared to surgical mask, and
hypocarbia was observed. Hypocarbia leads to bronchodila-
tion and pulmonary vasodilation. Respiratory alkalosis shifts
the oxyhemoglobin curve to the left and reduces oxygen
delivery to tissues (Hopper 2017; Okonjo 2015). Hypocarbia
causes cerebral vasoconstriction and decreased intracranial
pressure (Lumb 2010; Sharma and Hashmi 2020). In addi-
tion, respiratory alkalosis may cause a decrease in ionized
calcium concentration (Lopez et al. 2003). In some patients,
acute arteriolar alkalosis causes vasoconstriction and car-
diac arrhythmias, confusion and seizures may develop with
decreased cerebral and myocardial perfusion. Headache,
attention deficit, concentration problems in employees may
be due to cerebral vasoconstriction due to acute alkalosis.
Alkalosis causes potassium to shift into the cell, and hypoka-
lemia can cause neuromuscular weakness, arrhythmias, and
polyuria (Johnson 2017). In this context, the current study

Table 4 Comparison of
capillary blood gas analysis

between N95 mask and surgical
mask

Surgical mask N95 mask p
pH, mean+SD 7.43+0.03 7.48£0.04 <0.001*
pCO,, mean +SD 37.33+£8.81 28.46£7.77 <0.001*
HCOj;, mean+SD 24.92+2.86 23.73+£3.29 0.131
BE", median (Q1-Q3) 1.40 (- 3.90-3.10) —2.68 (— 4.50-1.20) 0.039*
LAC, mean+SD 1.91+0.61 1.74+0.68 0.314

Paired 7 test, a: 0.05
*Statistical significance

"Wilcoxon test

@ Springer
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Table 5 Frequencies of physical

. Physical and psycho- No 15 min 30 min 60 min > 60 min
and psychological symptoms

logical symptoms

between N95 mask and surgical n % n % n % n % n %
mask

Headache

NO95 mask 14 41.2) 2 5.9) 9 (26.5) 6 (17.6) 3 (8.8)

Surgical mask 29 (85.3) 0 0.0 0 (0.0) 1 2.9) 4 (11.8)
Dizziness

NO95 mask 26 (76.5) 1 2.9) 2 5.9) 3 (8.8) 2 5.9

Surgical mask 32 %4.1) 0 (0.0) 0 (0.0) 0 (0.0 2 5.9
Palpitation

NO95 mask 25 (73.5) 1 2.9) 3 (8.8) 5 14.7) 0 (0.0)

Surgical mask 34 (100.0) 0 (0.0) 0 0.0 0 0.0) 0 (0.0)
Difficulty breathing

NO95 mask 7 (20.6) 8 (23.5) 9 (26.5) 8 (23.5) 2 5.9

Surgical mask 26 (76.5) 1 2.9) 2 5.9 0 (0.0) 5 (14.7)
Drowsiness

NO95 mask 18 (52.9) 3 (8.8) 5 14.7) 5 14.7) 3 (8.8)

Surgical mask 32 94.1) 0 (0.0) 0 (0.0) 0 (0.0) 2 5.9
Pins and needle

N95 mask 32 94.1) 1 2.9) 1 2.9) 0 (0.0) 0 0.0

Surgical mask 34 (100.0) 0 0.0) 0 (0.0) 0 (0.0) 0 0.0)
Muscle cramps

NO5 mask 34 (100.0) 0 0.0 0 (0.0) 0 (0.0) 0 0.0

Surgical mask 33 97.1) 0 0.0) 0 0.0) 0 (0.0) 1 2.9
Nausea

NO95 mask 30 (88.2) 1 2.9) 1 2.9) 0 0.0 2 5.9)

Surgical mask 33 97.1) 1 2.9) 0 (0.0) 0 (0.0) 0 (0.0)
Vomiting

NO95 mask 33 97.1) 0 (0.0 1 2.9) 0 (0.0 0 (0.0)

Surgical mask 34 (100.0) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0)
Facial sweating

NO95 mask 16 47.1) 8 (23.5) 6 (17.6) 4 (11.8) 0 (0.0)

Surgical mask 25 (73.5) 2 (5.9) 2 (5.9 2 (5.9) 3 (8.8)
Drowning sense

NO95 mask 14 41.2) 7 (20.6) 6 (17.6) 6 (17.6) 1 2.9)

Surgical mask 31 91.2) 1 (2.9) 1 2.9) 0 (0.0) 1 2.9)
Facial itching

N95 mask 25 (73.5) 4 (11.8) 2 5.9 2 (5.9) 1 2.9)

Surgical mask 26 (76.5) 0 (0.0) 2 5.9) 3 (8.8) 3 (8.8)
Coughing

N95 mask 27 (79.4) 2 (5.9) 3 (8.8) 1 (2.9) 1 2.9)

Surgical mask 31 91.2) 1 2.9) 0 0.0) 1 2.9) 1 2.9
Sneeze

N95 mask 30 (88.2) 2 5.9 1 2.9) 0 (0.0) 1 2.9

Surgical mask 33 97.1) 0 0.0) 1 (2.9) 0 0.0) 0 0.0)
Attention deficit

NO95 mask 17 (50.0) 4 (11.8) 3 (8.8) 7 (20.6) 3 (8.8)

Surgical mask 29 (85.3) 0 0.0) 2 (5.9) 2 5.9 1 2.9)
Concentration difficulty

NO95 mask 13 (38.2) 5 14.7) 5 14.7) 7 (20.6) 4 (11.8)

Surgical mask 28 (82.4) 0 (0.0) 2 (5.9) 3 (8.8) 1 2.9)
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Table 5 (continued)

Physical and psycho- No 15 min 30 min 60 min > 60 min
logical symptoms
n % n % n % n % n %

Fatigue

NO95 mask 13 (38.2) 3 (8.8) 4 (11.8) 4 (11.8) 10 (29.4)

Surgical mask 28 (82.4) (0.0) 1 2.9) 3 (8.8) 2 (5.9)
Dying sense

NO95 mask 31 91.2) 1 2.9) 0 (0.0) 0 0.0) 2 5.9

Surgical mask 33 97.1) 0 (0.0) 0 (0.0) 0 0.0 1 2.9)

showed that the symptoms in the participants were due to
respiratory alkalosis and hypocarbia.

In a study with the NIOSH Automated Breathing and
Metabolic Simulator (ABMS) device, Sinkule and col-
leagues reported that the average inhaled CO, decreased in
FFR as well as FFR with surgical mask, and the amount
of inhaled O, increased with respect to increased oxygen
consumption (Sinkule et al. 2013). Another study showed
that with the use of N95, there was increased respiratory
resistance and this quantitatively and objectively disrupted
the nasal airflow (Lee and de Wang 2011).

According to our survey results; the use of N95 signifi-
cantly increased the rates of headache, respiratory distress,
drowsiness, and feeling of numbness compared to surgical
masks. The main research topic of our study was dizziness,
but no difference was observed between N95 and surgical
mask use in this regard. As previously mentioned, the par-
ticipants stated that they felt significantly greater attention
deficit and difficulty concentrating with N95 use compared
to surgical mask. When we reviewed the literature, we found
that the questionnaires generally inquire the level of com-
fort, and no studies have been performed regarding attention
deficit and concentration difficulties due to the use of N95
face mask (Or et al. 2018; Roberge et al. 2010). In another
study reported lower heart rate and less discomfort in those
who wore a surgical face mask than those who wore a N95
mask (Li et al. 2005). In this sense, we believe that although

being subjective, no scale was used in the present study,
and it contributed to the literature. In their study, Coca et al.
reported that using protective equipment caused heatstroke
and suggested that appropriate working and resting times
should be established to avoid undesired side effects (Coca
et al. 2017). To ensure employee comfort, we believe that
rest times should be created at appropriate intervals and
symptoms related to N95 use should be reduced.

Limitations of the study

The study has several limitations. The small number of sub-
jects is one of the limitations of our study. The fact that ion-
ized calcium was not included in our study is another limita-
tion of the study. In terms of being standard, one model of
NO95 and surgical mask was utilized in the study. It may be
more convenient to wear surgical and other types of masks
versus N95. Capillary blood gases were measured after
the mask was removed. It could be better to measure every
15 min with the mask on. Subjective information about
attention deficit and difficulty concentrating was provided.
These can be made more objective with standard tests and
scales. It will be more convenient to conduct the study on a
larger population and with consideration to the limitations
specified.

@ Springer
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Table6 Comparison of physical and psychological symptoms Table 6 (continued)
between N95 mask and surgical mask

Physical and psychologi- N95 mask  Surgical mask p
Physical and psychologi- N95 mask  Surgical mask p cal symptoms
cal symptoms

Drowning sense® <0.001%*

Headache® 0.001°* No, n (%) 14 (41.2) 32(94.1)

No, 1 (%) 14(41.2) 29 (85.3) Yes, n (%) 20(58.8)  2(5.9)

Yes, n (%) 20(58.8)  5(14.7) Facial itching® 1.00°
Dizziness® 0.070 No, n (%) 25(73.5) 26 (76.5)

No, n (%) 26 (76.5) 32 (94.1) Yes, n (%) 9(26.5) 8(23.5)

Yes, n (%) 8 (23.5) 2(5.9) Coughing® 0.125°
Palpitation® - No, n (%) 27 (79.4) 31 (91.2)

No, n (%) 25 (73.5) 34 (100.0) Yes, n (%) 7 (20.6) 3(8.8)

Yes, n (%) 9 (26.5) 0(0.0) Sneeze® 0.250°
Difficulty breathing® 0.001% No, n (%) 30(88.2)  33(97.1

No, n (%) 7 (20.6) 26 (76.5) Yes, n (%) 4(11.8) 1(2.9)

Yes, n (%) 27 (79.4) 8 (23.5) Attention deficit® <0.001*
Drowsiness® 0.001%* No, n (%) 17 (50.0) 29 (85.3)

No, 1 (%) 18 (52.9) 32 (94.1) Yes, n (%) 17 (50.0) 5(14.7)

Yes, n (%) 16 (47.1) 2(5.9) Concentration difficulty® <0.001*
Pins and needle - No, n (%) 13 (38.2) 28 (82.4)

No, 1 (%) 32(94.1) 34 (100.0) Yes, n (%) 21 (61.8) 6 (17.6)

Yes, n (%) 2(5.9) 0(0.0) Fatigue® <0.001*
Muscle cramps® - No, n (%) 13(38.2)  29(85.3)

No, n (%) 34 (100.0) 33 (97.1) Yes. 1 (%) 21 (61.8) 5(14.7)

Yes, n. (%) 009 129 Dying sense® 0.500°
Nausea - No, 1 (%) 31912) 33 (97.1)

No, n (%) 30 (88.2) 34 (100.0) Yes, n (%) 3(8.8) 1 2.9)

Yes, n (%) 4 (11.8) 0(0.0)
Vomiting® - *Statistical significance

No, n (%) 33 (97.1) 34 (100.0) *McNemar test, a: 0.05

Yes, n (%) 1(2.9) 0(0.0) Binomial distribution
Facial sweating® 0.022%

No, 1 (%) 16(47.1)  25(73.5)

Yes, n (%) 18(52.9)  9(26.5)

R Attention
Attention Deficit
wlé’t:lﬁﬁgﬁ with

HNo o
W15, min No
M30. min M 15. min
M60. min M30. min
> 60 min M 60. min
> 60 min

Fig. 1 Attention deficit with N95 mask
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Concentration
Difficulty with
N95 Mask

BNo
W15 min
M30. min
M60. min
> 60 min

Fig.2 Concentration difficulty with N95 mask
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