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Abstract: During the COVID-19 pandemic, nurses have had to face logistical problems related to
critical changes in their work environment, the supply of personal protective equipment (PPE), and
hard personal life decisions. This study aimed to investigate the changes in the working environment,
PPE use, personal lives, and well-being as perceived by nurses in hospitals and primary care centers
in Spain, during the COVID-19 pandemic. A descriptive cross-sectional survey study was conducted
in April 2020, including 61 public and private hospitals, and 852 primary care centers. A total of
1296 nurses participated. The redeployment practice for organizational or vulnerability reasons was
used by 26.4% of the participants. A total of 61.9% of the nurses doubled the time they used masks,
and 8.3% of them could only replace the mask once a week. A total of 11.2% (1 = 145) of the nurses left
home to avoid infecting their family. Finally, 60.97% of the participants stated that their well-being
was reduced compared to the state before the pandemic. Changes in the work environment, the
use of PPE, and personal life may be related to the decrease in personal well-being perceived by the
nurses.

Keywords: nursing; working environment; personal protective equipment; personal well-being;
SARS-CoV-2; COVID-19 pandemic

1. Introduction

SARS-CoV-2 was first identified in Wuhan, China, in December 2019 [1,2], and it
spread rapidly globally. The World Health Organization (WHO) declared on 11 March 2020,
that the situation due to COVID-19 had changed from an epidemic to a pandemic [1]. On 31
January 2020, the first case of COVID-19 was diagnosed in Spain on La Gomera [3] and the
first death was registered on 13 February in Valencia [4]. On 27 January 2022, the COVID-19
pandemic affected the world with 363,316,221 diagnosed cases and 5,628,898 deaths. Spain
has become the country with the sixth highest number of affected populations (9,529,320)
and 92,591 deaths [5]. In January 2022, the number of health professionals infected by
COVID-19 totaled 116,207 in Spain. One of the regions with the most negative data has
been the Valencian Community, with 18,278 health professionals infected (21.25% of the
total in Spain) [6].

The affected countries had to reorganize hospitals and health centers to care for
COVID-19 patients. In hospitals, recovery rooms, and operating rooms were converted into
new Intensive Care Units, and these units were reinforced. It was necessary to hire health
professionals who often lacked the required skills in these work environments. This critical
situation led to the assumption of potential risks for patient care safety and quality [7].
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Previous studies have shown that health professionals had to face logistical problems
related to the supply of personal protective equipment (PPE) in affected countries [8,9].
Gloves, gowns, respiratory and eye protection, and mechanical ventilators were highly
demanded [8]. The scarcity of materials and uncertainty in decision-making [9] diminished
the attention to patients and their protection against possible contagions. Other studies
have shown that compassion fatigue [10], post-traumatic stress [11], and moral damage in
health professionals were linked to the intensity of the pandemic spread [12]. During the
COVID-19 pandemic, health professionals suffered acute stress from caring for numerous
critically ill patients [13]. As a result, health professionals” physical and psychological
safety had been at risk during this time [14-17].

In health systems’ organizational context, nurses are the backbone, being the most
important number of health professionals [18] that work at the first line of patient care
and, therefore, are exposed to higher viral loads [19,20]. The situation in the health system
tested the security measures that nurses should carry out in their work.

In addition, nurses had an active role in protecting their families from the transmis-
sion of SARS-CoV-2, so they changed their behaviors and stayed in non-work or family
environments [21,22].

The purpose of the study was to investigate the changes in the work environment,
the use of PPE, and the changes in personal lives and well-being as perceived by nurses
in hospitals and primary care centers during the COVID-19 pandemic, in the Valencian
Community region.

2. Materials and Methods
2.1. Design, Setting and Population

The present descriptive cross-sectional survey study was conducted in a regional
area of Spain, with a health system comprised of 61 public and private hospitals, and
852 primary care centers (Figure 1). The target population was the 29,383 registered nurses
in the Valencian Community health system, who were invited to participate in the study
through the nursing professional associations. A sample size of 1006 participants was
estimated for a confidence level of 99% and an acceptable margin of error (4%). Inclusion
criteria were nurses working in public or private health institutions in the Valencian
Community at the time of the study. The exclusion criteria of the survey were to answer
inappropriately or consent not given. Single-stage convenience sampling was planned for
this exploratory study.

Cross-sectional survey study

Population: Registered nurses in the Valencian Community

health system (Spain)
N=29,383
[

Instrument distribution (regional nurses professional associ-

ations) and data collection (Google Forms tool)

RN answered and sent the survey (April)

n=1297

Excluded: Survey answered but without Included: Survey answered appropri-

consent given (n=1) ately, and consent given (1 = 1296)

Figure 1. Flow diagram of the study.
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2.2. Instrument and Procedure

Based on scientific evidence and following the steps described by Boynton and Green-
halgh (study design, research questions, format, instructions, piloting, sampling, distribu-
tion) [23], a survey was designed to collect information on the work, social, and family
factors affecting nurses. This instrument was entitled “Work and personal state of affairs of
nurses in the COVID-19 pandemic”.

For this purpose, a questionnaire was designed with 22 items structured in four data
blocks: (1) socio-demographic and work area (sex, age, academic qualification, category,
and professional seniority); (2) work environment; (3) personal protective equipment (use
and frequency of replacement); and (4) changes in the personal life of nurses. In addition,
the questionnaire included two items to assess nurses’ perceptions about their well-being,
perceived before and during the pandemic. A 10-point Likert scale was used to estimate
well-being (from 0 = minimum expression of satisfaction to 10 = maximum expression
of satisfaction).

An expert panel of three health professionals not linked to this research reviewed the
survey. Their suggestions for improvement of the content and proposals for aspects to be
included were collected. This review and evaluation contributed to the improvement and
content validity of the designed instrument.

The nurses’ population of the Valencian Community were emailed a link to the survey
developed using the Google Forms tool, with one reminder for completion one week apart.
In addition, a WhatsApp broadcast list and social media networks (Twitter and Facebook)
were used for the survey link distribution. The questionnaire was available online for ten
days to reduce outcome bias at a specific point. Data were collected in April 2020.

2.3. Data Analysis

Statistical analyses of the variables were conducted using SPSS version 26 software
(IBM Corp. Released 2019, Armonk, NY, USA). Continuous variables were abridged using
descriptive statistics, including the number of observations used in the calculation (n),
mean, and standard deviation (SD). In addition, categorical variables were summarized as
counts and percentages of each category for the participants” data. Well-being perception
means (before and at the first wave of the COVID-19 pandemic) were compared with a
t-test for one sample. p-values < 0.05 were statistically significant.

2.4. Ethical Considerations

The Ethics Committee of the University of Alicante approved this study (UA-2020-04-
13). Informed consent was obtained from the participants, who were required to answer
whether they were willing to participate in the questionnaire voluntarily and to subse-
quently confirm this before sending it.

2.5. Quality Appraisal

The authors followed the STROBE (STrengthening the Reporting of OBservational
studies in Epidemiology) checklist for cross-sectional studies of EQUATOR (Enhancing the
QUALlity and Transparency of Health Research) to provide quality to this study.

3. Results
3.1. Sample

A convenience sample of 1296 Spanish nurses joined the study. The response rate was
4.4% (the number of completed surveys divided by the number of nurses in the nursing
professional associations of the region multiplied by 100). The participants” description is
shown in Table 1. The majority were female (87.3%, n = 1131), with an age range between
3049 years old (64.1%, n = 831), and with nursing experience of more than 11 years (67.6%,
n = 876). Most of them worked in public institutions (87%, n = 1128), and commonly their
qualification was in general nursing (88.4%, n = 1144). The more frequent work areas of the
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participants were hospital wards (33%, n = 428), primary care centers (16.1%, n = 209), or

intermediate/intensive care units (14%, n = 181).

Table 1. Participants” description (n = 1296).

n %
Gender
Female 1131 87.3
Male 165 12.7
Age
22-29 205 15.8
30-39 423 32.6
40-49 408 315
50-59 207 16
<60 53 41
Years as nurses
0-5 252 194
6-10 168 13.0
11-15 378 29.2
16-20 240 18.5
More than 20 258 19.9
Type of institution
Public institutions 1128 87
Private institutions 168 13
Nursing professional group
General nursing (without specialty) 1144 88.4
Pediatric Nurse Specialist 65 5.1
Midwifery 42 3.2
Family and Community Nurse Specialist 16 1.2
Mental Health Nurse Specialist 11 0.8
Occupational Health Specialist Nurse 11 0.8
Geriatrics Nurse Specialist 7 0.5
Working area
Hospital ward 428 33
Primary care 209 16.1
Intermediate or Intensive Care Unit 181 14
Other hospital units 125 9.6
Emergencies 123 9.5
Operating rooms 80 6.2
Outpatients’” departments 53 4.1
Other workplaces 31 24
Delivery rooms 22 1.7
Socio-health community centers 28 2.2
Home hospitalization unit 16 1.2

3.2. Working Environment

The organizational changes in job positions or roles due to the COVID-19 pandemic
were also studied. Formulated questions and their answers are shown in Table 2. A total of
16.7% (n = 217) of the nurses were relocated, and 9.7% (n = 126) were hired to reinforce. On
one hand, 40.4% (n = 524) of the participants mentioned that the nurse—patient ratio was
increased in their services, and 16.2% (n = 210) mentioned that it was decreased.

Nurses were questioned if they had needed to change their job position if they were
vulnerable. The highest valid percentage of sick leave approved was due to pregnancy
situations (40%, n = 6), followed by sick leave due to immunosuppression disorder (28.57%,
n = 8), and chronic lung disease (23%, n = 9). The lowest valid percentage of sick leave
approved was for age reasons (9.6%, n = 5). The nurses’ positions had already been changed
by diabetes (55%, n = 11), immunosuppression disorder (42.86%, n = 12), cancer in active
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treatment (41.67%, n = 5), over 60 years (32.7%, n = 17), cardiovascular disease (31.15%,
n =19), and chronic lung disease (23%, n = 9).

Table 2. Organizational changes in job position or role as a nurse: redeployment (n = 1296).

What Has Happened to Your Job? n %
I am still in the same job 953 73.5
I have been relocated 217 16.7
I have been hired to reinforce 126 9.7

What has happened to the nurse—patient ratio in your

service?
The nursing staff has been increased 524 40.4
It keeps the same nursing staff 524 404
The nursing staff has been decreased 210 16.2
If you are vulnerable personnel, have you changed your " o Valid
position or role? Have you been redeployed? ’ percentage !
Yes 2 5 0.4 33.33
Pregnanc Not yet 4 0.3 26.66
Y Sick leave approved 6 0.5 40
I do not meet the criteria 1281 98.8 -
Yes 12 0.9 42.86
Immunosuppression disorder Not yet 8 06 28.57
PP Sick leave approved 8 0.6 28.57
I do not meet the criteria 1268 97.8 -
Yes 19 14 31.15
. . Not yet 35 2.7 57.38
Cardiovascular disease Sick leave approved 7 0.5 11.47
I do not meet the criteria 1235 95.3 -
Yes 11 0.8 55
. Not yet 7 0.5 35
Diabetes Sick leave approved 2 0.2 10
I do not meet the criteria 1276 98.5 -
Yes 9 0.7 23
. . Not yet 21 1.6 54
Chronic lung disease Sick leave approved 9 0.7 23
I do not meet the criteria 1257 97 -
Yes 5 0.4 41.67
C . tive treat ¢ Not yet 5 04 41.67
ancer in active treatmen Sick leave approved 2 0.2 16.66
I do not meet the criteria 1284 99.1 -
Yes 17 1.3 32.7
Not yet 30 2.3 57.7
Over 60 years Sick leave approved 5 0.4 9.6
I do not meet the criteria 1244 96 -

1 For the sample that meets the criteria. > Yes, | have been redeployed.

3.3. Personal Protective Equipment

In this study, 56.7% (n = 735) of the nurses declared having received training in
personal protective equipment, but 73.4% (n = 951) would like additional information and
training. In addition, participants marked their satisfaction level with personal protection
material from 0 to 10, and the mean was 4.85 (SD = 2.5).

Additionally, nurses were asked about the frequency of replacement and reuse of
personal protective equipment (Table 3). The most common surgical mask replacement
frequency was one per shift (61.9%, n = 802). A total of 8.3% of the participants stated that
they replaced the surgical mask once a week, and 4.4% only did so when it deteriorated.
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Moreover, 12.6 (n = 163) and 59.2% (n = 767) of nurses affirmed they have never used
an FPP2 and FPP3 mask, respectively, as PPE in the workplace. A once-weekly replacement
was reported by 14.7% for FPP2 and 4.9% for FPP3.

The participants stated having to reuse protective materials such as surgical masks
(62.2%, n = 806) and FPP2 masks (70.1%, n = 908).

Table 3. Frequency of replacement and reuse of personal protective equipment (1 = 1296).

Frequency of Replacement Reuse
After Contact with IH
Once Per Onceper  COVID-19 +/Possible Only when It Nevern  Othern Yes No N a‘ll_; d
Shift Week COVID-19 Patient 1 Deteriorates (%) (%) 1 (%) 1 (%) ever Ha
1 (%) 1 (%) %) 1 (%) n (%)
Sureical mask 802 108 274 57 3 52 806 466 24
& (61.9) (8.3) (21.1) (4.4) (0.2) @ (62.2) (36) (1.8)
FPP2 mask 303 191 366 178 163 95 908 208 180
mas (23.4) (14.7) (28.2) (13.7) (12.6) (7.3) (70.1) (16) (13.9)
PP 5 65 63 214 60 767 127 287 173 836
3 mas ®) (4.9) (16.5) (4.6) (59.2) 9.8) (22.1) (13.3) (64.6)
Safety elasses 185 35 663 91 200 122 873 177 246
Ve (14.3) @.7) (51.2) @) (15.4) (9.4) (67.4) (13.6) 19)
Face shicld 242 42 580 139 150 143 938 206 152
ace shie (18.7) (3.2) (44.8) (10.7) (11.6) (11) (72.4) (15.9) (11.7)
Waterproof zown 232 36 607 66 216 139 566 468 262
proot & (17.9) (2.8) (46.8) (5.1) (16.7) (107) 437) (36.1) (20.2)
Sureical gown 375 54 479 58 134 196 490 643 163
gicals (28.9) 4.2) (37) (4.5) (10.3) (15.1) (37.8) (49.6) (12.6)
Full-body 113 38 398 38 549 160 233 379 684
isolation suit 8.7) (29) (30.7) (2.9) (42.4) (12.3) (18) (29.2) (52.8)

3.4. Changes in Nurses” Personal Lives

Study participants were also asked about perceived changes in their personal life and
well-being because of the COVID-19 pandemic (Table 4). Only 11.2% (1 = 145) left home
to avoid infecting their family. Most (87.6%, n = 127) moved to a second or empty family
home. Most commonly, nurses’ children were overseen by their father/mother/partner
(61.6%, n = 494) while they were working. In other cases, they stayed alone (19.1%, n=153)
or their grandparents (11.6%, n = 93) oversaw them.

Half of the participants that were the primary caregiver of a dependent person had
to stop this role due to the contagion risk (50%, n = 114). It was also not easy to obtain
shift changes for family conciliation. More than half of the nurses (64.6%, n = 445) were
not given the opportunity or were not allowed to change shifts to reconcile with family life
(Table 4).

Table 4. Changes in nurses’ personal lives due to the COVID-19 pandemic.

Have You Left Your Home to Avoid Infecting Your Family? (n = 1296) n %
Yes 145 11.2
No 1151 88.8
After leaving your usual home, where have you stayed? (n = 145)

Second residence or empty family home 127 87.6
I'have paid for a hotel/flat/apartment 14 9.6

In hotel/flat/apartment made available altruistically by a company 4 2.8
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Table 4. Cont.

If you have children, who has overseen them while you were working?

(n =802)

Father/mother/my partner 494 61.6
They stay alone (by age) 153 19.1
Grandparents 93 11.6
Other family and friends 31 3.9
Paid staff 21 2.6
In turn, both parents are healthcare professionals 10 1.2

If you are the primary caregiver of a dependent person, have you stopped doing this to avoid
contagion? (n = 228)

Yes 114 50

No 114 50

Have they facilitated shift changes for family conciliation in your job?

(n = 689)

Yes 219 31.8
No 445 64.6
I'had to request an extension of reduced working hours 25 3.6

3.5. Perceived Well-Being

In the present study, participants were invited to grade their perceived well-being from
0 to 10 (Figure 2). They gave two marks: one for their well-being before the pandemic, and
the second for their perceived well-being at that moment-the first wave of the COVID-19
pandemic. The participants’ mean well-being score as nurses was 7.61 (SD = 1.8) before the
pandemic. However, the measurement’s mean score was 4.64 (SD = 2.2) coinciding with the
pandemic’s first wave. The well-being perception means (before and at the first wave of the
COVID-19 pandemic) were compared with a t-test for one sample, assuming a test value of
7.61 (well-being score before the pandemic). T-test was —48.61 (df = 1295), p < 0.001.

0 2 4 6 8 10

After the COVID-19 pandemic |

Before the COVID-19 pandemic| * o o o |

0 2 4 6 8 10

0 = minimum expression of satisfaction maximum expression of satisfaction = 10

Figure 2. Well-being perception as a nurse before and at the COVID-19 pandemic first wave (1 = 1296).

4. Discussion

This study describes the situation related to organizational changes in nurses’ job
positions or roles during the COVID-19 pandemic in Spain, focusing on nurses’ perceptions
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of changes in the working environment, the use and replacement of PPE, and the changes
in their personal lives and well-being.

4.1. Working Environment

The increase in patients requiring medical care with COVID-19-related symptoms has
imposed unprecedented pressure in nurses’ work across the healthcare systems around
the world. This situation implied organizational changes in the jobs or roles of the nurses.
More than a quarter of nurses had changed their position or been hired to reinforce a new
ward /unit in this study.

According to the Ministry of Health in Spain, the redeployment sought to increase the
number of nurses in hospital units or health centers and relocate vulnerable professionals,
according to the action procedure established [24]. Concerning this legislation, the study’s
data show that a high percentage of vulnerable professionals had not yet been relocated
when the survey was conducted. The highest percentage of vulnerable professionals
without relocation were those over 60 years of age and nurses with cardiovascular diseases,
even though the evidence shows that patients with COVID-19 and cardiovascular disease
have a higher risk of dying [25], as also occurs with those over 60 years of age [26]. Likewise,
a significant lack of relocation has also been observed in patients with chronic lung disease
and cancer under active treatment, who also have a higher risk of death when sick with
COVID-19 [27]. On the other hand, the most significant requests for change of ward or sick
leave approval were in pregnant women and people with immunosuppression. Previous
evidence was found assessing the vulnerability of employees of different occupations,
including a sample of healthcare professionals during the COVID-19 pandemic in Iran [28].
However, the results did not focus on the pathologic status of these professionals.

In the authors’ opinion, the redeployment of professionals at risk effectively guar-
anteed the physical health of healthcare professionals; nevertheless, psychological vul-
nerability should also be considered. The increase in the nursing staff to the European
ratio standards would have been a buffer factor in the saturation of care for patients with
COVID-19 in hospitals and primary care centers. Nowadays, the European average is
8.8 nurses per 100,000 inhabitants; in Spain it is 5.3 and in the Valencian Community it is
4.79 [29]. In other words, the nurse—patient ratio in Spain and the Valencian Community is
well below the European average.

4.2. Personal Protective Equipment

The lack of information and training for healthcare professionals is a substantial issue
since the lack of training contributes to insecurity and more significant psychological dis-
tress in these professionals [30]. Most of the nurses (73.4%) in our study desired additional
information and training on using PPE for COVID-19+ patient care. Our results are slightly
higher than those reported in a study carried out in Brazil, Colombia, and Ecuador [31],
which found that half of the healthcare professionals reported a lack of knowledge about
PPE use. Moreover, our data are higher than those found by Tabah et al. [32], in which 49%
of the participants desired additional training, despite 83% having stated full competence
in using PPE. A possible explanation for the differences between studies’ results is the
mixed composition of the sample. In our study, only nurses participated, while in the other
studies [31,32] nurses, physicians, and other healthcare staff participated.

Previous studies have synthesized the recommendations for the use of PPE issued
by institutions of recognized prestige, such as the World Health Organization, the Eu-
ropean Center for Disease Prevention, the Center for Evidence-Based Medicine, or the
Ministry of Health of the Government from Spain [33,34]. These indications are in-
cluded in the UNE-EN 14683: 2019 + AC: 2019 regulation regarding surgical masks and
the UNE-EN 149: 2001 + A1: 2010 regulation for Filtering Face Piece (FFP) masks. The
regulations indicate that the application of the surgical mask limits the transmission of
pathogens from the healthcare professional to patients during surgical interventions and
decreases the spread of infectious agents through symptomatic/asymptomatic patients [34].
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Furthermore, self-filtering masks (FFP1, FFP2, and FFP3) offer a superior level of protection
for nurses’ airways, as they can filter smaller particles [35].

In this study, nurses used mainly surgical masks when dealing with COVID-19+ pa-
tients; despite the degree of protection provided they are not effective when performing
aerosol-generating procedures on the patient, since the filter does not prevent the pen-
etration of smaller particles. What is more, nurses negatively highlighted the reuse of
both types of masks, arguing that they could not be replaced due to a lack of supplies at
that time.

As the WHO states, the protection of first-line health workers is essential [36]. Surgical
masks, FFP2, and FFP3 are recommended as single-use products [37], with a maximum
wearing time for surgical masks set at 4 h, according to the French Society for Hospital
Hygiene [38] or 6 h according to the WHO [36]. Nevertheless, the increased demand for PPE
during the first wave of the pandemic led to an interruption in the supply of gloves, masks,
and gowns [37] that was negative for health professionals worldwide. This study reflects
the increase in the frequency of use of PPE, as well as its reuse, especially regarding masks.
These results point to the difficulty in guaranteeing the safety of healthcare personnel
during patient care. Previous studies assert that healthcare workers experienced high
rates of infection and death, in part due to inadequate access to PPE [39]. It should be
remembered that health professionals are at increased risk of contracting the disease due to
their exposure to higher viral loads [40].

4.3. Changes in Nurses” Personal Lives

Regarding family conciliation, the results show that 11.2% of the nurses left home for
fear of infecting their family, and they had to delegate their care responsibilities to other
members of their family structure. What is more, this fear was shared by the whole family.
This emotional state is described by Stephanie Chandler-Jeanville [41] as a psychological
vulnerability of families due to sharing the fear and anxiety of seeing how their healthcare
relative could become infected by being more exposed to SARS-CoV-2 at work.

4.4. Perceived Well-Being

In our study, participants” well-being before the pandemic was 7.61 (possible maxi-
mum = 10), and during the first wave, it was 4.64, which represented a reduction of 39.02%.
In previous studies [32,42], the factors that influenced the well-being of nurses were ana-
lyzed in-depth, determining that the higher the number of patients, the more significant
the workload, which increased the possibility of infection and physical exhaustion, which
translated into a higher level of perceived stress and a poor quality of sleep.

Bellanti et al. [43] focused their research on nurses’ burnout and its associated factors
in the hospital setting, obtaining very consistent results in burnout and exhaustion. Al-
most 90% of the participants met the medium /high burnout criteria. At the same time,
70% exhibited emotional exhaustion associated with emotional support, consideration of
leaving work, workload, and stress. Significantly, burnout was not related to demographic
characteristics or occupational factors, such as working in a COVID-19 patient unit or being
directly exposed to infected patients in other units or services [43].

4.5. Limitations and Strengths

The study has some limitations that must be interpreted within its pandemic context
and temporality. Due to its design’s nature, it has the drawback of providing data from a
single moment in time and the weakness of a convenience sample. Furthermore, the data
were only collected in one of the 17 regional areas of Spain, which makes it problematic
to generalize the data to other regions or countries. However, it should be noted that the
sample size adequately represented the population of nurses in the Valencian Community.
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5. Conclusions

The current pandemic has presented unprecedented challenges, and difficulties have
been encountered worldwide. This study sought to describe the situation and the main
problems nurses faced during the COVID-19 pandemic. Over a quarter of the nurses
had been redeployed to reinforce services such as ICU, emergency, and hospitalization.
Nurses over the age of 60 years and those with cardiovascular disease, chronic lung disease,
or cancer under active treatment had not been relocated for the most part at that time.
Pregnant nurses and those with immune disorders were already relocated or had sick leave
approval. Three out of four nurses stated that they were not sufficiently trained in PPE
use. Participants reported the need to reuse PPE material due to limited supplies. The
shortage of material caused the extension in using the surgical mask and the FFP2 /FPP3
mask. Fortunately, the percentage of nurses who left their homes for fear of infecting their
family was not very high, but the situation meant that the family care of minor children was
delegated mainly to their partners or to grandparents. For the participants, their well-being
had decreased considerably in a short time.

It would be recommendable to understand and learn from what happened to reverse
the general situation of exhaustion associated with workload, lack of training and materials,
alteration in family reconciliation, and changes in personal well-being. Health managers
and governments should implement in-depth changes and attend to nurses’ physical and
psychological health.

Author Contributions: Conceptualization, S.J.-G. and EV.-M.; methodology, S.J.-G. and EV.-M,;
software, S.J.-G. and E.V.-M,; validation, S.J.-G., A.d.J.P, RM.P--C. and F.V.-M; formal analysis, E.V.-M.;
Investigation, S.J.-G., A.d.].P., RM.P.-C. and EV.-M.; Resources, S.J.-G., A.d.].P., RM.P.-C. and EV.-M.;
data curation, S.J.-G. and F.V.-M.; writing—original draft preparation, S.J.-G., A.d.J.P., RM.P-C. and
FV.-M.; writing—review and editing, S.J.-G., A.d.J.P,, RM.P-C. and E.V.-M,; visualization, S.J.-G.,
A.dJ.P, RM.P-C. and FV.-M.; supervision, FV.-M. and RM.P.-C. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki, and the protocol was approved by the Ethics Committee of the University of Alicante
(UA-2020-04-13), Alicante, Spain.

Informed Consent Statement: Participants received information about the study with the invitation
to participate and the access link. Participants signed an informed consent form in the questionnaire
to participate in the study.

Data Availability Statement: The data presented in this study are available on request from the last
author.

Acknowledgments: The authors thank the nurses for their participation in the study at this critical
time globally.

Conflicts of Interest: The authors declare no conflict of interest.

1. Atique, S.; Bautista, J.R.; Block, L.J.; Lee, ].J.; Lozada-Perezmitre, E.; Nibber, R.; O’Connor, S.; Peltonen, L.M.; Ronquillo, C.;
Tayaben, J.; et al. A Nursing Informatics Response to COVID-19: Perspectives from Five Regions of the World. J. Adv. Nurs. 2020,
76,2462-2468. [CrossRef] [PubMed]

2. Ammad Ud Din, M.; Boppana, L.K.T. An Update on the 2019-NCoV Outbreak. Am. ]. Infect. Control 2020, 48, 713. [CrossRef]

[PubMed]

3. LaMoncloa. El Centro Nacional de Microbiologia Confirma un Caso de Coronavirus en La Gomera [The National Center for
Microbiology Confirms a Case of Coronavirus in La Gomera]. 31 January 2020. Available online: https://www.lamoncloa.gob.
es/serviciosdeprensa/notasprensa/sanidad14/Paginas/2020/310120-coronavirus-gomera.aspx (accessed on 24 February 2022).

4.  Distribucién de la Mortalidad por Virus COVID-19 Identificado y Virus no Identificado (Sospechoso), Comunidad y Ciudad
Auténoma de Fallecimiento, Sexo y Semana de Fallecimiento [Distribution of Mortality due to COVID-19 Identified Virus
and Unidentified (Suspected) Virus, Community and Autonomous City of Death, Sex and Week of Death]. Available online:
https:/ /ine.es/jaxi/Tabla.htm?path=/t15/p417/covid /10 / &file=01007.px&L=0 (accessed on 24 February 2022).


http://doi.org/10.1111/jan.14417
http://www.ncbi.nlm.nih.gov/pubmed/32420652
http://doi.org/10.1016/j.ajic.2020.01.023
http://www.ncbi.nlm.nih.gov/pubmed/32171622
https://www.lamoncloa.gob.es/serviciosdeprensa/notasprensa/sanidad14/Paginas/2020/310120-coronavirus-gomera.aspx
https://www.lamoncloa.gob.es/serviciosdeprensa/notasprensa/sanidad14/Paginas/2020/310120-coronavirus-gomera.aspx
https://ine.es/jaxi/Tabla.htm?path=/t15/p417/covid/l0/&file=01007.px&L=0

Int. |. Environ. Res. Public Health 2022, 19, 4856 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

COVID-19 Map—]Johns Hopkins Coronavirus Resource Center. Available online: https://coronavirus.jhu.edu/map.html
(accessed on 24 February 2022).

Ministerio de Sanidad, Consumo y Bienestar Social—Profesionales—Nueva Enfermedad por Coronavirus, COVID-19 [Ministry
of Health, Consumption and Social Welfare—Professional—New Coronavirus Disease, COVID-19]. Available online: https:
/ /www.mscbs.gob.es/en/profesionales/saludPublica/ccayes/alertasActual /nCov/home.htm (accessed on 24 February 2022).
Bambi, S.; Iozzo, P.; Lucchini, A. New Issues in Nursing Management During the COVID-19 Pandemic in Italy. Am. J. Crit. Care
2020, 29, €92—€93. [CrossRef] [PubMed]

Xie, J.; Tong, Z.; Guan, X.; Du, B.; Qiu, H.; Slutsky, A.S. Critical Care Crisis and Some Recommendations during the COVID-19
Epidemic in China. Intensive Care Med. 2020, 46, 837-840. [CrossRef] [PubMed]

Binkley, C.E.; Kemp, D.S. Ethical Rationing of Personal Protective Equipment to Minimize Moral Residue During the COVID-19
Pandemic. J. Am. Coll. Surg. 2020, 230, 1111. [CrossRef] [PubMed]

Alharbi, J.; Jackson, D.; Usher, K. The Potential for COVID-19 to Contribute to Compassion Fatigue in Critical Care Nurses. J.
Clin. Nurs. 2020, 29, 2762-2764. [CrossRef] [PubMed]

Huang, J.Z.; Han, M.E; Luo, T.D.; Ren, A.K.; Zhou, X.P. Mental Health Survey of Medical Staff in a Tertiary Infectious Disease
Hospital for COVID-19. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi 2020, 38, 192-195. [CrossRef] [PubMed]

Williamson, V.; Murphy, D.; Greenberg, N. COVID-19 and Experiences of Moral Injury in Front-Line Key Workers. Occup. Med.
2020, 70, 317-319. [CrossRef]

Mira, J.J.; Carrillo, I.; Guilabert, M.; Mula, A.; Martin-Delgado, ].; Pérez-Jover, M.V.; Vicente, M.A.; Fernandez, C. Acute Stress
of the Healthcare Workforce during the COVID-19 Pandemic Evolution: A Cross-Sectional Study in Spain. BM] Open 2020, 10,
e042555. [CrossRef]

Zhao, F; Ahmed, F; Faraz, N.A. Caring for the Caregiver during COVID-19 Outbreak: Does Inclusive Leadership Improve
Psychological Safety and Curb Psychological Distress? A Cross-Sectional Study. Int. J. Nurs. Stud. 2020, 110, 103725. [CrossRef]
Da Silva, EC.T.; Neto, M.L.R. Psychiatric Symptomatology Associated with Depression, Anxiety, Distress, and Insomnia in Health
Professionals Working in Patients Affected by COVID-19: A Systematic Review with Meta-Analysis. Prog. Neuro-Psychopharmacol.
Biol. Psychiatry 2021, 104, 110057. [CrossRef] [PubMed]

Firew, T.; Sano, E.D.; Lee, ].W,; Flores, S.; Lang, K.; Salman, K.; Greene, M.C.; Chang, B.P. Protecting the Front Line: A Cross-
Sectional Survey Analysis of the Occupational Factors Contributing to Healthcare Workers’ Infection and Psychological Distress
during the COVID-19 Pandemic in the USA. BM] Open 2020, 10, €042752. [CrossRef]

Shaukat, N.; Ali, D.M.; Razzak, J. Physical and Mental Health Impacts of COVID-19 on Healthcare Workers: A Scoping Review.
Int. ]. Emerg. Med. 2020, 13, 40. [CrossRef] [PubMed]

INEbase/Society /Health /Statistics of Collegiate Health Professionals/Latest Data. Available online: https://www.ine.es/
dyngs/INEbase/es/operacion.htm?c=Estadistica_Cé&cid=1254736176781&menu=ultiDatos&idp=1254735573175 (accessed on 24
February 2022).

Choi, K.R,; Skrine Jeffers, K.; Cynthia Logsdon, M. Nursing and the Novel Coronavirus: Risks and Responsibilities in a Global
Outbreak. J. Adv. Nurs. 2020, 76, 1486-1487. [CrossRef] [PubMed]

Tran, K.; Cimon, K.; Severn, M.; Pessoa-Silva, C.L.; Conly, J. Aerosol Generating Procedures and Risk of Transmission of Acute
Respiratory Infections to Healthcare Workers: A Systematic Review. PLoS ONE 2012, 7, 35797. [CrossRef]

Widiasih, R.; Ermiati; Emaliyawati, E.; Hendrawati, S.; Susanti, R.D.; Sutini, T.; Sari, CW.M. Nurses’ Actions to Protect Their
Families from COVID-19: A Descriptive Qualitative Study. Glob. Qual. Nurs. Res. 2021, 8. [CrossRef] [PubMed]

Melnyk, B.M.; Hsieh, A.P; Tan, A.; Teall, A.M.; Weberg, D.; Jun, J.; Gawlik, K.; Hoying, J. Associations Among Nurses’
Mental/Physical Health, Lifestyle Behaviors, Shift Length, and Workplace Wellness Support During COVID-19: Important
Implications for Health Care Systems. Nurs. Adm. Q. 2022, 46, 5. [CrossRef]

Boynton, PM.; Greenhalgh, T. Selecting, Designing, and Developing Your Questionnaire. BMJ Br. Med. ]. 2004, 328, 1312.
[CrossRef]

Ministerio de Sanidad, Consumo y Bienestar Social—Profesionales—Documentos Técnicos para Profesionales [Ministry of
Health, Consumption and Social Welfare—Professionals—Technical Documents for Professionals—Coronavirus]. Available
online: https:/ /www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual /nCov/documentos.htm (accessed on 24
February 2022).

Cordero, A.; Santos Garcia-Gallego, C.; Bertomeu-Gonzalez, V.; Facila, L.; Rodriguez-Mafiero, M.; Escribano, D.; Castellano, ].M.;
Zuazola, P; Nufez, ].; Badimon, J.J.; et al. Mortality Associated with Cardiovascular Disease in Patients with COVID-19. REC
CardioClinics 2021, 56, 30-38. [CrossRef]

Kremer, H.J.; Thurner, W. Age Dependence in COVID-19 Mortality in Germany. Dtsch. Arztebl. Int. 2020, 117, 432-433. [CrossRef]
Ejaz, H.; Alsrhani, A.; Zafar, A.; Javed, H.; Junaid, K.; Abdalla, A.E.; Abosalif, K.O.A.; Ahmed, Z.; Younas, S. COVID-19 and
Comorbidities: Deleterious Impact on Infected Patients. J. Infect. Public Health 2020, 13, 1833. [CrossRef] [PubMed]

Abtahi, M.; Gholamnia, R.; Bagheri, A.; Jabbari, M.; Koolivand, A.; Dobaradaran, S.; Jorfi, S.; Vaziri, M.H.; Khoshkerdar, M.;
Rastegari, P; et al. An Innovative Index for Assessing Vulnerability of Employees of Different Occupations from the COVID-19
Pandemic in Iran. Environ. Res. 2021, 197, 111039. [CrossRef] [PubMed]


https://coronavirus.jhu.edu/map.html
https://www.mscbs.gob.es/en/profesionales/saludPublica/ccayes/alertasActual/nCov/home.htm
https://www.mscbs.gob.es/en/profesionales/saludPublica/ccayes/alertasActual/nCov/home.htm
http://doi.org/10.4037/ajcc2020937
http://www.ncbi.nlm.nih.gov/pubmed/32467964
http://doi.org/10.1007/s00134-020-05979-7
http://www.ncbi.nlm.nih.gov/pubmed/32123994
http://doi.org/10.1016/j.jamcollsurg.2020.03.031
http://www.ncbi.nlm.nih.gov/pubmed/32278727
http://doi.org/10.1111/jocn.15314
http://www.ncbi.nlm.nih.gov/pubmed/32344460
http://doi.org/10.3760/CMA.J.CN121094-20200219-00063
http://www.ncbi.nlm.nih.gov/pubmed/32131151
http://doi.org/10.1093/occmed/kqaa052
http://doi.org/10.1136/bmjopen-2020-042555
http://doi.org/10.1016/j.ijnurstu.2020.103725
http://doi.org/10.1016/j.pnpbp.2020.110057
http://www.ncbi.nlm.nih.gov/pubmed/32777327
http://doi.org/10.1136/bmjopen-2020-042752
http://doi.org/10.1186/s12245-020-00299-5
http://www.ncbi.nlm.nih.gov/pubmed/32689925
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176781&menu=ultiDatos&idp=1254735573175
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176781&menu=ultiDatos&idp=1254735573175
http://doi.org/10.1111/jan.14369
http://www.ncbi.nlm.nih.gov/pubmed/32202336
http://doi.org/10.1371/journal.pone.0035797
http://doi.org/10.1177/23333936211014851
http://www.ncbi.nlm.nih.gov/pubmed/33997120
http://doi.org/10.1097/NAQ.0000000000000499
http://doi.org/10.1136/bmj.328.7451.1312
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos.htm
http://doi.org/10.1016/j.rccl.2020.10.005
http://doi.org/10.3238/arztebl.2020.0432
http://doi.org/10.1016/j.jiph.2020.07.014
http://www.ncbi.nlm.nih.gov/pubmed/32788073
http://doi.org/10.1016/j.envres.2021.111039
http://www.ncbi.nlm.nih.gov/pubmed/33745932

Int. |. Environ. Res. Public Health 2022, 19, 4856 12 of 12

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Cruz Lendinez, A.J.; Grande Gascon, M.L.; Garcia Fernandez, FP.; Hueso Montoro, C.; Ruiz Lépez, M.; Garcia Ramiro, P.A;
Tamajon Flores, F,; Calero Garcia, M.J.; Morales Asenjo, ].M.; Garcia Alumbreros, M.]J. Analysis of the Situation of Nurses, Midwives,
and Physiotherapists in Spanish Health Centres, 1st ed.; Cruz Lendinez, A.J., Garcia Alumbreros, M.J., Eds.; Sindicato de Enfermeria—
Satse: Madrid, Spain, 2019.

Cebrian-Cuenca, A.; Mira, ].J.; Caride-Miana, E.; Fernandez-Jiménez, A.; Orozco-Beltran, D. Sources of Psychological Distress
among Primary Care Physicians during the COVID-19 Pandemic’s First Wave in Spain: A Cross-Sectional Study. Prim. Health
Care Res. Dev. 2021, 22, 55. [CrossRef]

Martin-Delgado, J.; Viteri, E.; Mula, A.; Serpa, P.; Pacheco, G.; Prada, D.; de Andrade Lourencao, D.C.; Baptista, P.C.P.; Ramirez,
G.; Mira, ].J. Availability of Personal Protective Equipment and Diagnostic and Treatment Facilities for Healthcare Workers
Involved in COVID-19 Care: A Cross-Sectional Study in Brazil, Colombia, and Ecuador. PLoS ONE 2020, 15, €0242185. [CrossRef]
[PubMed]

Tabah, A.; Ramanan, M.; Laupland, K.B.; Buetti, N.; Cortegiani, A.; Mellinghoff, J.; Morris, A.C.; Camporota, L.; Zappella,
N.; Elhadi, M.; et al. Personal Protective Equipment and Intensive Care Unit Healthcare Worker Safety in the COVID-19 Era
(PPE-SAFE): An International Survey. J. Crit. Care 2020, 59, 70. [CrossRef] [PubMed]

Aranaz Andrés, ].M.; Gea Velazquez de Castro, M.T.; Vicente-Guijarro, ].; Beltran Peribanez, J.; Garcia Haro, M.; Valencia-Martin,
J.L.; Bischofberger Valdés, C.; Maria Aranaz Andrés, J.; Bolumar Montrull, F.,; Lorenzo Valencia Martin, J.; et al. Masks as Personal
Protective Equipment in the COVID-19 Pandemic: How, When and Which Should Be Used. J. Healthc. Qual. Res. 2020, 35, 245.
[CrossRef] [PubMed]

UNE-EN. 14683:2019+AC:2019. Medical Face Masks—Requirements and Test Methods. Available online: https://tienda.aenor.
com/norma-une-en-14683-2019-ac-2019-n0062987 (accessed on 24 February 2022).

UNE-EN. 149:2001+A1:2010. Respiratory Protective Devices—Filtering Half Masks to Protect against Particles—Requirements,
Testing, Marking. Available online: https:/ /www.une.org/encuentra-tu-norma/busca-tu-norma/norma?c=N0044643 (accessed
on 24 February 2022).

World Health Organization. Rational Use of Personal Protective Equipment for Coronavirus Disease (COVID-19 and Considera-
tions during Severe Shortages Interim Guidance). April 2020. Available online: https://apps.who.int/iris/handle/10665/331695
(accessed on 24 February 2022).

Kampf, G.; Scheithauer, S.; Lemmen, S.; Saliou, P.; Suchomel, M. COVID-19-Associated Shortage of Alcohol-Based Hand Rubs,
Face Masks, Medical Gloves, and Gowns: Proposal for a Risk-Adapted Approach to Ensure Patient and Healthcare Worker Safety.
J. Hosp. Infect. 2020, 105, 424—427. [CrossRef]

Avis SF2H du 14 Mars 2020, Prolongation du Port ou Réutilisation des Masques [SF2H Notice of March 14, 2020, Extension
of Wearing or Reuse of Masks]. Available online: https://www.sf2h.net/avis-du-14-mars-2020-prolongation-utilisation-des-
masques (accessed on 24 February 2022).

Ranney, M.L.; Griffeth, V.; Jha, A K. Critical Supply Shortages—The Need for Ventilators and Personal Protective Equipment
during the COVID-19 Pandemic. N. Engl. |. Med. 2020, 382, e41. [CrossRef]

Burdorf, A.; Porru, F; Rugulies, R. The COVID-19 (Coronavirus) Pandemic: Consequences for Occupational Health. Scand. J.
Work. Environ. Health 2020, 46, 229-230. [CrossRef]

Chandler-Jeanville, S.; Nohra, R.G.; Loizeau, V.; Lartigue-Malgouyres, C.; Zintchem, R.; Naudin, D.; Rothan-Tondeur, M.
Perceptions and Experiences of the COVID-19 Pandemic amongst Frontline Nurses and Their Relatives in France in Six Paradoxes:
A Qualitative Study. Int. J. Environ. Res. Public Health 2021, 18, 6977. [CrossRef]

Huang, L.; Lei, W.; Liu, H.; Hang, R.; Tao, X.; Zhan, Y. Nurses’ Sleep Quality of “Fangcang” Hospital in China during the
COVID-19 Pandemic. Int. |. Ment. Health Addict. 2020, 20, 789-799. [CrossRef] [PubMed]

Bellanti, F; Lo Buglio, A.; Capuano, E.; Dobrakowski, M.; Kasperczyk, A.; Kasperczyk, S.; Ventriglio, A.; Vendemiale, G. Factors
Related to Nurses’ Burnout during the First Wave of Coronavirus Disease-19 in a University Hospital in Italy. Int. |. Environ. Res.
Public Health 2021, 18, 5051. [CrossRef] [PubMed]


http://doi.org/10.1017/S1463423621000566
http://doi.org/10.1371/journal.pone.0242185
http://www.ncbi.nlm.nih.gov/pubmed/33175877
http://doi.org/10.1016/j.jcrc.2020.06.005
http://www.ncbi.nlm.nih.gov/pubmed/32570052
http://doi.org/10.1016/j.jhqr.2020.06.001
http://www.ncbi.nlm.nih.gov/pubmed/32680724
https://tienda.aenor.com/norma-une-en-14683-2019-ac-2019-n0062987
https://tienda.aenor.com/norma-une-en-14683-2019-ac-2019-n0062987
https://www.une.org/encuentra-tu-norma/busca-tu-norma/norma?c=N0044643
https://apps.who.int/iris/handle/10665/331695
http://doi.org/10.1016/j.jhin.2020.04.041
https://www.sf2h.net/avis-du-14-mars-2020-prolongation-utilisation-des-masques
https://www.sf2h.net/avis-du-14-mars-2020-prolongation-utilisation-des-masques
http://doi.org/10.1056/NEJMp2006141
http://doi.org/10.5271/sjweh.3893
http://doi.org/10.3390/ijerph18136977
http://doi.org/10.1007/s11469-020-00404-y
http://www.ncbi.nlm.nih.gov/pubmed/33132787
http://doi.org/10.3390/ijerph18105051
http://www.ncbi.nlm.nih.gov/pubmed/34064610

	Introduction 
	Materials and Methods 
	Design, Setting and Population 
	Instrument and Procedure 
	Data Analysis 
	Ethical Considerations 
	Quality Appraisal 

	Results 
	Sample 
	Working Environment 
	Personal Protective Equipment 
	Changes in Nurses’ Personal Lives 
	Perceived Well-Being 

	Discussion 
	Working Environment 
	Personal Protective Equipment 
	Changes in Nurses’ Personal Lives 
	Perceived Well-Being 
	Limitations and Strengths 

	Conclusions 
	References

