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Abstract
COVID-19 emerged as a global threat, affecting millions of
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people worldwide, as a result, personal protective equipment is
an important part of a country's efficient COVID-19 emergency
response. The study aimed to assess personal protective equip-
ment's adverse reactions and psychological preparedness among
critical care nurses during COVID-19. A descriptive research de-
sign was used to conduct this research. This study was carried out
in intensive care isolation units from different hospitals in Sohag
city. Convenient nurses in intensive care isolation units consti-
tuted the sample. Web-based self-administrated questionnaire
was used to collect date. The results of present study showed
thatthe majority of the studied nurses were females and aged
(20- 30) years. Majority of nurses felt anxious, Chest tightness or
suffocations, shortness of breathing, dizziness or palpitations,
thirst, and skin dehydration. The current study revealed that
nurses in intensive care isolation units are affected with various
adverse effects related to PPE and psychologically felt anxious.
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1. Introduction

Coronavirus disease (COVID-19) has become a global threat, affecting millions of individuals
around the world. This is a pandemic caused by a new coronavirus strain. This was unknown before
the December 2019 Wuhan epidemic in China (El Zowalaty & Jarhult, 2020). Inoculation of mucosal
membranes with virus-containing droplets and contact with droplet-contaminated surfaces of vari-
ous materials and objects, which can operate as live-virus reservoirs for hours to days, make this
disease highly contagious (Murthy et al., 2020).

Protection against exposure to COVID-19 compromises both standards as well as transmission-
based precautions. The core components of these Precautions are hand hygiene, personal protec-
tive equipment, sterilization and disinfection of instruments, safe disposal of wastes, sharps, and
handling soiled linen. Besides these, personal health and safety education, immunization programs,
and post-exposure prophylaxis. The PPE used to prevent exposure includes gloves, a gown, a respi-
rator with a rating of N95 or higher, and a full face shield or goggles (Markos, et al., 2021). Nurses
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are at risk from this extremely contagious infection, which is mostly preventable. Nurses must have
personal protective equipment (PPE) which will be worn for hours at a time and can significantly
reduce the infection risk associated with caring for COVID-19 patients, due to its rapid spread and
uncertainty of the infection status of patients (Cook, 2020).

COVID-19 is an ongoing pandemic, and there is no confirmed therapy or vaccine that can pro-
vide complete protection at this time due to the virus's constant mutation. Because the duration of
the pandemic's end is unknown, health care personnel and anyone participating in COVID-19 man-
agement can plan to work long shifts in a physically demanding setting. There haven't been much
research done to look into the many negative impacts of this form of PPE. Unfortunately, wearing
personal protective equipment has a severe impact on workers' physical and emotional wellbeing
(Chand et al., 2021).

Controlling the disease's spread and providing medical care to infected patients has proven to
be an enormous problem. There has been evidence of nurses becoming infected despite wearing
personal protective equipment (PPE), particularly those in high-duty departments such as the emer-
gency department and intensive care unit, are suffering from significant physical and emotional
pressures as a result of the excessive workload and the inconvenience of wearing PPE for long peri-
ods of time (WHO. 2021).

COVID-19's expansion resulted in overcrowding in hospitals, a scarcity of healthcare resources,
an increased workload for professionals, fear of transmission, burnout, and a scarcity of face masks,
sanitizers, and gloves, all of which might make communication and compassion even more difficult.
Nurses in particularly high-workload departments, such as the emergency room, have been suffer-
ing from significant short- and long-term mental health problem burdens due to the excessive work-
load at the front and pain from wearing PPE for long periods of time (Alshekaili et al., 2020).

The COVID-19 pandemic has highlighted the critical need for personal protective equipmentin
preventing the spread of this infectious disease. However, despite being necessary for working
properly, personal protective equipment (PPE) has been shown to be potentially dangerous due to
its constant and repetitive use. Implementation of PPE fitting and materials, as well as the imple-
mentation of preventive measures such as reducing wearing time and preventing over time, are
critical to ensuring a safe and secure working environment for healthcare workers, resulting in bet-
ter emergency outbreak control (Battista et al., 2021).

So, The aim of this study was to assess personal protective equipment's adverse reactions and
psychological preparedness among critical care nurses during COVID 19.

2. Materials and Method

2.1. Research questions

What are the personal protective equipment's adverse reactions and psychological prepared-
ness among critical care nurses during COVID 197

2.2. Research design

A descriptive exploratory research design was used to conduct this study using a short survey
designed for the study. The survey was conducted through an online questionnaire in Google Forms
and aimed to gather data about personal protective equipment's adverse reactions and psycholog-
ical preparedness among critical care nurses during COVID 19

2.3. Setting

The study was carried out in intensive care isolation units from different hospitals in Sohag
city (Sohag university hospitals, Sohag general hospital)

2.4. Sample
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A convenience of nurses from different hospitals in Sohag city (Sohag university hospitals, Sohag
general hospital who worked at intensive care isolation units during the first wave of Covid -19
pandemic

2.5. Study Tools

In this study, data was collected via a web-based, by using the following tool:
Self-administered questionnaire: self-administered questionnaire of (no/yes) and multiple-choice
guestions after studying related literature. (Al-Dossary et al., 2020; Birhanu et al., 2021; Xia et al.,
2020) There searchers constructed a tool in Arabic using Google forms, which they called "the elec-
tronic form initiated by the study's goal." It comprises the following parts.

2.5.1. Partl

Socio-demographic features of nurses designed by the researchers after conducting an assess-
ment of related literature. It consisted of seven items: code, age, gender, qualifications, training
about ICP regarding Covid 19, availability of PPE, Well acquisition standard ICP, getting infected with
Covid-19, and The maximum time in the unit that nurse can withstand PPE for infection.

2.5.2. Partll

Psychological preparedness questionnaire to assess psychological feelings experienced by nurses
during covid-19. There are 10 yes/no questions in this set.

2.5.3. Partlll

Personal protective equipment's adverse reaction questionnaire of 4 yes/no and multiple-
choice questions to assess physical adverse reactions experienced by nurses due to wearing of PPE
during covid-19pandemic.

2.6. Method

This study was conceived in early October 2021, followed by a review of the literature, a study
proposal, and the creation of the study tool until November 2021. The study sample's data was
obtained in December 2021.

2.6.1. A pilot research was done to test the clarity and applicability of the tools, as well as
the time required to collect data. No changes to the study tools were required." The
guestionnaire was tested using Cronbach's Alpha test, and the result was 0.899. The
data from the pilot research was not included in the completion of the study sample.

2.6.2. Content validity
was ascertained by a group of three teaching staff members in critical care nursing
experts at the Faculty of Nursing Sohag University. Their opinions were elicited re-
garding the format, layout, consistency, accuracy, and relevancy of tools.

2.6.3. Ethical considerations
Before the beginning of the study, each nurse was informed about the study's goal.
The researcher highlighted that the nurses' involvement was optional, and the data
was coded to ensure the confidentiality and anonymity of the nurses' information.
Nurses also was informed that she/he may drop out of the study at any time for any

reason.
2.6.4. Fieldwork

Nurses were recruited to participate in the study via WhatsApp, which in-
cluded information about the study's goal and how long it would take to com-
plete the questionnaire. The survey was administered using a Google Form
https://docs.google.com/forms/d/1iw3n5jZTqOQahEEhegf7rzKV4A3CjANSjtq
7uPKvD2Q/edit

The online survey was written in Arabic. All of the replies of the nurses "who
accepted to respond to the questionnaire" were compiled into an online
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spreadsheet to evaluate personal protective equipment's adverse reactions and
psychological preparedness among critical care nurses during COVID 19. Col-
lected data were recorded in a special chart, coded, analyzed, and tabulated.
Data entry and analysis were conducted using SPSS 24.0 statistical software
package. Data were presented using descriptive statistics in the form of fre-
quencies and percentages for qualitative variables. A person’s test was used for
correlation.

3. Results and Discussion

In addition to the stressors in everyone’s life with the pandemic, the challenges faced by health
care professionals were numerous. Such stressors include the long working shifts; the stay in the
isolation hospitals for long durations; fear of catching COVID-19 infection, especially with the close
and long contact with patients; and concerns about bringing the infection to family members (Qiu et
al., 2020; Rajkumar, 2020).

The new coronavirus pandemic necessitates the use of personal protective equipment (PPE) and
respiratory protective equipment (RPE) by nurses to prevent exposure. However, this protection
comes with some physiological drawbacks. During the COVID pandemic, we investigated the
changes linked with the use of personal protective equipment (PPE) and psychological prepared-
ness by frontline nurses (Choudhuryet al., 2020).

Regarding age and gender, our study found that the vast majority of participants were females aged
20 to 30, which matches the findings of Caglar et al. (2020), who investigated Symptoms Associated
with Personal Protective Equipment among Frontline Health Care Professionals during the COVID-
19 Pandemic. Women between the age of 20 and 30 made up the bulk of the participants, according
to them. However, contrary to Bandaru, et al. (2020), who investigated the effects of the N95 mask
and face shield on speech perception, the majority of participants were above the age of 30.

The majority of participants reported working 6-12 hours in the unit while wearing PPEs, which con-
tradicts the findings of Choudhury et al.,2020 study 's titled "Physiological Effects of N95 FFP and
PPE on Healthcare Workers in COVID Intensive Care Unit: ". Who stated that the average time spent
doing hard work while wearing protective gear (PPE with N95) was less than 4 hours.

Regarding good acquisition with standard infection control procedures, more than three quarters
of respondents are well acquainted with Standard infection control techniques, that in the line with
the study of Xia, et al. (2020), who reported that the highest percentage appointed to good knowl-
edgeable.

When it comes to infection control training regarding covid-19 in hospitals, the current re-
search found that more than half of participants has not received such training. This is consistent
with the finding in the study conducted by Hoernke et al. (2021) "Frontline healthcare workers’ ex-
periences with personal protective equipment during the COVID-19 pandemic" stated that they had
received PPE training during previous outbreaks; however the majority were unaware of the PPE
required for COVID-19 patients.

The current study suggests the lack of infection control training for nurses caring for Covid-19
patients to the virus's sudden onset and rapid dissemination of the infection, as well as efforts to
provide the most effective means of avoiding this stage. As a result, we've discovered that current
research is attempting to develop training regimens to combat Covid 19 infection.

The current study claims that maximum tolerance time in PPE among participants between (4-
6)hours that in the line with Xia, et al. (2020) who stated that most of the respondents considered
that 4 to 6 hours was their maximum PPE tolerance time. Inconsistent with Swaminathan, et al.
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(2020) who stated that a smaller percentage of participants endure PPE without a break for more
than 4 hours in the study of "Impact of increased personal protection equipment on the physical
and mental well-being of healthcare workers during COVID-19."

According to our online questionnaire, nurses experienced a significant prevalence of unpleas-
ant symptoms while fighting the COVID-19 outbreak. Regarding to Psychological preparedness. Ac-
cording to our research, the majority of nurses are always uncomfortable and anxious. The current
study suggests the worry and anxiety among critical care nurses caring for Covid-19 patients due
to the rapid mutation and spread of the virus, despite all efforts made to eliminate it. Current results
are in line with the findings of a study conducted by Swaminathan, et al. (2020) titled "Impact of
increased personal protection equipment on the physical and mental well-being of healthcare work-
ers during COVID-19," which stated that the most common percentage mental impact related to
PPE includes somnolence, anxiety, and depression of participants. Also,Birhanu, et al.2020 was stud-
ied Personal protective equipment (PPE) use against the COVID-19 pandemic claimed that nearly
half of the participants believe their workplace is unsafe for COVID-19 transmission. Nearly two-
thirds of those who took part in the study agreed that they were at high risk of contracting COVID-
19. Half of the participants were pessimistic about acquiring COVID-19 at work in the future.

The current study shows that the response to feeling threatened if one of my coworkers de-
velops COVID-19 varies from rarely to regularly, which contradicts Hoernke, et al C. (2021). "Front-
line healthcare workers' experiences with personal protection equipment during the COVID-19 epi-
demic," they wrote in their report. When they heard in the news that colleagues in other hospitals
were getting infected, some nurses felt concerned and anxious. They also claimed that at the onset
of the outbreak, interviewed health care providers reported poor PPE guidelines, enabling them to
treat suspected COVID-19 patients without appropriate PPE, resulting in confusion, distrust, and a
lack of trust.

Regarding the presence of personal protective equipment's reactions related to PPE wearing,
the current study revealed that the highest percentage appointed to chest tightness or suffocation
followed by shortness of breathing then dizziness or palpitations and (thirst or dehydration) have
the same percentage, then the difficulty in working and accomplishing duties. Breathing problems
could be caused by inhaling less oxygen (02) and too much CO2 that has accumulated within the
respirator facepiece. At the same point of wearing PPE, in the study of Battista et al. (2021)"Personal
Protective Equipment (PPE) in COVID 19 Pandemic (Related Symptoms and Adverse Reactions in
Healthcare Workers and General Population" illustrated that majority of respondents of health care
workers reported nasal symptoms such as obstruction or dyspnea, dry nose or crusting, sneezing or
runny nose, and nasal itching.

On the other hand of the presence of skin adverse reaction current study cleared that the ma-
jority of the nurses suffered from skin dehydration followed by Eczema signs, Increase incidence of
skin dehydration in the current study may be related to drinking insufficient fluid while wearing PPE
during working at ICU. In addition, the nature of (protective suit) which is designed from waterproof
materials that will increase the temperature inside the suit and worsen the fluid status of the body
leading to dehydration.
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Table 1. Socio-demographic features of nurses who worked at isolation ICU

: : (n=68)

Socio-Demographic
No. %

Gender:
Female 51 75.0
Male 17 25.0
Age
20-30 60 88.2
>30-40 6 8.8
>40 2 2.9
Qualifications
Institute 40 58.8
Bachelor 21 30.9
Postgraduate 7 10.3

Table (1) represents the Socio-demographic features of nurses working in ICU isolation unit. It was
found that most of the studied sample were females aged (20- 30) years. More than half of the

nurses have an Intermediate education level.

Table 2. Nature of work environment at isolation ICU

) (n=68)
Nature of work environment No. %
Training with ICP regarding Covid -19
Yes 30 44.1
No 38 55.9
Availability of PPE
Yes 41 60.3
No 27 39.7
Well acquisition standard ICP
Yes 55 80.9
No 13 19.1
The maximum time in the unit that can withstand PPE for infection
<2 Hrs 14 20.6
2- 4 Hrs 18 26.5
4-6 Hrs 20 29.4
6-12 Hrs 16 235
Infected with Corona virus?
Yes 33 48.5
No 35 51.5

Table (2) represents the Nature of the work environment at the ICU isolation unit. It was
found that more than half of the nurses didn't train with ICP regarding Covid -19 and the majority
had well acquisition with infection control procedures. PPE was available at ICU with a high percent-
age. The maximum time in the unit that can withstand PPE for infection was 4-6 Hrs.2- 4 Hrs.,6-12

Hrs. and < 2 Hrs. with percentage (29.4%), (26.5%), (23.5%), (20.6%) respectively.
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Table 3. Psychological feelings experienced by nurses related to work at ICU during covid-19

Psychological feelings Never Rarely  Sometimes Frequently Always

% % % % %

| feel anxious at work in my workplace 7.4 14.7 8.8 441 25

during COVID-19

| feel I had a risk to get infected with 8.8 17.6 22.1 39.7 11.8

covid-19 at work

| feel desperate that | might eventually 29.4 27.9 14.7 11.8 16.2

catch the virus at the end.

| feel threatened if one of my colleagues 8.8 26.5 16.2 26.5 22.1

gets COVID-19

| felt that | would transmit the COVID-19 5.9 25 44.1 17.6 7.4

virus to my family members

| feel like my family will avoid me be- 47.1 17.6 4.4 14.7 16.2

cause | work in the hospital

| didn't feel that | have been trained 221 26.5 10.3 20.6 20.6

enough with the infection control proce-

dure

| feel that hospital infection control of- 14.7 13.2 14.7 30.9 26.5

ficials can be reached to respond to my

concerns

| feel that there is a plan for the spread 14.7 13.2 14.7 30.9 26.5

of COVID-19 at my work

| feel anxious at work despite using in- 235 13.2 5.9 32.4 25

fection control precautions

Table (3) shows psychological feelings experienced by nurses related to work at ICU during
Covid-19. More than third felt anxious at work in my workplace during COVID-19 and felt had a
risk to get infected with covid-19 at work

Table 4. Personal protective equipment's adverse reactions related to wearing of PPE during
Covid-19

. (n=68)
PE's adverse reaction
No. %

Dizziness or palpitations 22 324
Chest tightness or suffocation 33 48.5
Pain 19 27.9
Desire to urinate 11 16.2
Nausea or vomiting 6 8.8
Thirst or dehydration 22 324
Difficulty working 20 29.4
Shortness of breath 32 47.1

Table (4) represents the Personal protective equipment adverse reaction experienced by
nurses due to wearing of PPE during Covid-19pandemic. It illustrated that the highest percentage
appointed to chest tightness or suffocation (48.5%) from PPE followed by shortness of breathing
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(47.1%) then (dizziness or palpitations) and (thirst or dehydration) have the same percentage with
(32.4%)

No. of PPE adverse reactions <2 2-4 4-6 6-12 R P. value
1 7 5 7 9
2 3 2 0 0 0.442 0.000
3 ormore 4 11 13 7

Table 5. Correlation between adverse reactions and maximum time nurses can withstand PPE.

Table (5) represents the Correlation between adverse reactions and maximum time nurses
can withstand PPE, there was a statistically significant difference.
Table 6: Adverse reactions from eye goggles and gloves.

No. %
Pressure areas related to use of (eye goggles)
Ears 10 14.7
Nose 45 66.2
Forehead 6 8.8
Cheeks 7 10.3
Skin adverse reaction from gloves
Eczema 18 26.5
Skin erosions 10 14.7
Skin dehydration 51 75

Table (6) illustrates that the nose was the most affected area with pressure (66.2%). Skin
dehydration was the most occurred adverse reaction from PPE donning with (75%). Nurse infected
with Coronavirus accounted for (48.5%) of the studied sample.

Figure 1. Other adverse reactions related to PPE
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Figure 1. represents other adverse reactions from PPE donning with different variations of their
occurrence.




SJYR 2022, 2, 5 9 of 12

Battista et al. (2021) cleared that facial itching, skin rash or dermatitis, increased pore size or
acneis which were the most occurred signs in the current study. According to a multicenter Chinese
study conducted during the COVID-19 pandemic, near half of medical staff experienced at least one
of the three major skin injuries: device-related pressure ulcers (DRPU), moist-associated skin dam-
age (MASD), and skin tears. Higher prevalence was manifested in the male healthcare population
with an increased risk associated with sweating and wearing time (Jiang et al., 2020).

Concerning terms of the area's pressure site; the current study revealed that the nose is the
most affected area. It comes in line with Chand et al. (2021) who cleared that an Abrasion nose
bridge affects most health care workers. Also Bambi et al. (2021) agree with the current study that
cleared that majority of the nurses developed device-related pressure injuries, mainly on the nose,
ears, and forehead. Moreover, Dell'Era and colleagues, (2020) claim that nasal pressure arose
among health care professionals at the end of the shift during the COVID-19 Epidemic because the
skin on the back of the nose appears red, unpleasant, and accompanied by pain on palpation, and
occasionally requires treatment with anti decubitus ointments. High and sustained pressure, or
pressure mixed with shear, causes the injury, which can be unpleasant.

Regarding the relation between adverse reactions frequency and maximum time in the unit
that can withstand PPE for infection, there was a statistically significant difference. This was con-
firmed with Battista et al. (2021) who cleared that Focusing on the medical staff, all symptoms were
significantly correlated with the daily wearing time of PPE.

Current study also revealed that headache was one of the most common adverse effects of
wearing PPE, where pressure forces from the mask and/or goggles, combined with the accompany-
ing straps, may cause local tissue damage and irritate the underlying superficial sensory nerves (par-
ticularly trigeminal or occipital nerve branches) innervating the face, head, and cervical region. As a
result of the strain on the cervical neck caused by using the apparatus, tension-type headaches may
have developed. Simultaneously according to Ramirez-Moreno et al 2020, PPE-related headache is
caused by disruptions in internal and external hemostasis, such as insomnia, physical and mental
stress, irregular eating, and insufficient hydration, which are all produced by working circumstances
in the pandemic.

The present study findings support the findings of Gohet al. (2020), who did a study on "Head-
aches Due to Personal Protective Equipment during the COVID-19 Pandemic" and stated that the
high prevalence of headaches reported by PPE-wearing healthcare professionals.

The present study revealed that about half of the nurses working at the Intensive care isolation
unit were infected with Covid-19, which may be poor immunization of nurse,the rapid mutation and
spread of the virus, a different way of virus's transmission, and prolonged duration of virus's life on
the surrounding. El-Raey et al. (2021) cleared that there is an increased risk of severe COVID-19
among healthcare workers with 15% infected nurses in ICU.

4. Conclusions

The current study revealed that the maximum time in the unit that can withstand PPE for infec-
tion was 4-6 Hrs, 2- 4 Hrs, 6-12 Hrs and < 2 Hrs with percentage (29.4 %), (26.5 %), (23.5 %), (20.6 %)
respectively. More than a third of the nurses felt anxious at work in the workplace during COVID-19
and felt had a risk to get infected with covid-19 at work. Most Physical adverse reactions experi-
enced by the nurse were Chest tightness and suffocations, shortness of breathing, (dizziness or pal-
pitations), and (thirst or dehydration). Also, skin dehydration affected the majority of the nurses.

So, the implications of these findings might help to provide support and identify the needs of
nurses in all affected hospitals to ensure that they can work and respond with more confidence.
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Further research should be done to support the nurses, determine adequate solutions for prevent-
ing and treating personal protective equipment's adverse reactions and their influence on nurses’
work tolerance.
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