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Abstract

Aim: This study gives insights into the association between the use of personal

protective equipment (PPE), wearing time of masks and stress among frontline

nursing staff during the COVID-19 pandemic.

Background: PPE can have physical consequences like headache and pain, which

could result in increased nurse stress levels.

Methods: A total of 2600 nurses participated in this online survey. The questionnaire

is based on literature and includes the perceived level of stress scale.

Results: We found no significant association between the use of PPE and stress.

Nurses who wore masks for more than 8 h had significant higher stress levels than

those who used the masks for a shorter period.

Conclusions: The duration of wearing masks is associated with nurse’s stress level.

Our findings can help nurses to argue a higher frequency of breaks and a maximum

duration of mask usage in their organisations.

Implications for Nursing Management: We recommend that nursing managers

implement practical strategies such as a mask break task force. This task force could

promote awareness for mask breaks and recommend and allocate rooms or locations

such as balconies for mask breaks.
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1 | INTRODUCTION

In March 2020, the Wold Health Organisation (WHO) assessed that

COVID-19 and the underlying severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) was characterized as a pandemic.

Authors of a systematic review describe the main symptoms of

COVID-19 as fever and cough followed by fatigue (Grant et al., 2020).

The WHO stated on 28 June 2020 that more than 9,840,000 con-

firmed cases, with nearly 500,000 deaths in 216 countries/areas,

had been reported (WHO, 2020c). This pandemic has been

internationally recognized as the biggest pandemic since the 1918

influenza pandemic.

One main challenge for each affected country has been to protect

high-risk groups and prevent a collapse of the health care system, and

especially the intensive care system. This was done by, for example,

social distancing, working in home office (if possible) and restricting

treatments in hospitals insofar as possible.

Nevertheless, nursing staff are neither able to use social distanc-

ing nor to work in home office as preventive strategies. Beyond other

health care professionals, they have to be available at the patients’
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bedsides 24/7. Therefore, it is of utmost importance to provide nurs-

ing staff with personal protective equipment (PPE), such as gloves or

eyewear, including surgical face masks (SFM) and filtering facepiece

masks (FFP masks), as the virus is distributed by contact or droplet

transmission (WHO, 2020b). (Inter-)national organisations have

launched investigations on or even created regulations for the use of

PPE (WHO, 2020e). An example would be McGilton et al who provide

a list of considerations for infection control management in nursing

homes, which might differ from, for example, acute care, based on

(inter) national recommendations (McGilton et al., 2020). They noted

a need to prepare and distribute videos or other resources to nursing

home staff in order to provide them with information about the ade-

quate and correct use and disposal of PPE as well as SFM/FFP masks

and to update these as needed. They also recommended that experi-

enced nurses teach nursing home staff how to follow the PPE and

SFM/FFP masks guidelines and how to put on and take off the PPE

and SFM/FFP masks safely. These guidelines often also include the

maximum wearing time of the PPE and SFM/FFP masks. In April

2020, the WHO recommended the use of SFM masks without

removing for up to 6 h during severe shortages, when caring for a

cohort of COVID-19 patients (WHO, 2020e). More recently, the

WHO and the International Labour Organisation have described

that due to, for example, PPE shortages and high workload, wearing

a PPE for extended periods of time may be required (WHO &

International Labour Organisation, 2021). This is similar to the rec-

ommendations made by the National Institute for Occupational

Safety and Health regarding the extended use of N95 masks

(National Institute for Occupational Safety and Health, 2020). These

recommendations state that such masks should be used for extended

periods, as touching them less frequently might result in a lower risk

of contact transmission as opposed to taking the mask off and put-

ting the same mask back on (National Institute for Occupational

Safety and Health, 2020).

On the other hand, regulations with regard to occupational safety

state a maximum wearing time of FFP masks up to 2 h, depending on

the type, followed by a break of 30 min (Deutsche gesetzliche

Unvallversicherung, 2011). In Austria, in February 2021, a new legal

provision was adopted determining a maximum wearing time for masks

of 3 h, followed by a 10-min break (Federal Ministry for Labour, 2021).

However, several studies, letters and commentaries on PPE in

general have been published since the COVID-19 outbreak

(Cook, 2020; Lockhart et al., 2020; Ong et al., 2020). It is known that

wearing PPE, and specifically SFM/FFP masks, can have physical con-

sequences like headache and pain among frontline health care workers

(Ong et al., 2020). Even though the majority (64.6%) of the before

mentioned study were nurses, the authors did not report their results

separated for the different frontline health care workers (nurses, doc-

tors, etc.). In addition, studies have found an association between

headache and stress (Alkhudhairy et al., 2018; Krøll et al., 2017).

Therefore, the use of SFM/FFP masks can potentially increase the

stress levels among nursing staff over the long run, through, for exam-

ple, headache. Moreover, a recent study with 20 healthy persons

showed that the stress level measured with heart rate variability was

increased by wearing masks (Tian et al., 2020). However, they also

highlighted that wearing the mask for a long time can cause poor

breathing and even hypoxia, which can lead to an increased level of

stress (Tian et al., 2020). This is of interest because high levels of per-

ceived stress can result in burnout and increase the risk that staff

leave the nursing profession, an important consideration in light of the

expected worldwide nursing shortage (Catton, 2020; WHO, 2016).

However, none of these studies placed a focus on SFM/FFP

masks usage and wearing time and frontline nursing staff stress, even

though the use of PPE and SFM/FFP masks is considered the only

way to protect frontline nursing staff against COVID-19 infection.

Therefore, this study was carried out to give first insights into the

association between the use of PPE including SFM/FFP masks, as well

as wearing time of masks, and stress levels among frontline nursing

staff, including registered nurses, nursing aids nursing students and

specialized social carers, during the COVID-19 pandemic.

2 | METHODS

2.1 | Design

This study employed a cross-sectional design by using an online

questionnaire. The online questionnaire was distributed through the

open-source, online statistical web survey app LimeSurvey. The link

for the online survey was distributed by applying a snowball sampling

technique. The link was posted on the first author’s personal Twitter

account and the official Facebook page of the respective Institute of

Nursing Science.

2.2 | Setting and sample

We included Austrian nursing staff from different settings

(e.g., hospital and long-term care) who worked at the frontline during

the COVID-19 pandemic. Frontline nursing staff were registered

nurses, nursing aids, nursing students as well as specialized social

carers. Because Austrian nurses are by law permitted to delegate cer-

tain tasks to nursing aids, we also included them in this survey. In

addition, we also included, for example, nursing students, as they have

also been working with COVID-19 affected persons during the

COVID-19 pandemic in Austria, due to nursing staff shortage.

Managers or nursing directors were not included in the data collection

process, as the aim of the study was to gain insights into frontline

nursing care during this pandemic.

2.3 | Data collection instrument

Data were collected on sample characteristics such as age and gender.

In addition, we collected information on the type of health care insti-

tution (e.g., hospital, long-term care and rehabilitation), professional

qualifications held by the staff member (i.e., registered nurse, nursing
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aid, nursing student and specialized social carers) and years of

nursing experience (i.e., <5, 5–10, 11–20 or >20 years) even though

these professionals are, by law, not included in the group of nursing

professions. However, as nurses and nursing aids are allowed to dele-

gate certain tasks to specialized social carers, we also included them in

the analysis.

The questionnaire used was developed on the basis of

Donabedian’s quality of health care model (Donabedian, 1966), which

includes three levels: the structural, process and outcome levels.

The questions asked on the structural and process levels were

developed on the basis of official recommendations from the WHO

(WHO, 2020a, 2020d), the Austrian Government (Federal Ministry

for Social Affairs, Health Care and Consumer Protection, 2020a,

2020b), or similar guidelines extracted from international publications

(Mo et al., 2020; Ong et al., 2020).

Questions on the structural level related for example to the avail-

ability of PPE, such as SFM, FFP masks and eyewear. On the process

level, we asked the participants whether they were using PPE, such as

the use of SFM, FFP masks and eyewear (Yes/No). In order to avoid

ambiguity, we inserted pictures of the various mask types in the

online survey. In addition, the following note regarding FFP masks

were incorporated in the online survey: ‘FFP masks are tested and

licensed in Europe according to the EN 149 standard. A print on the

mask indicates compliance with the EN 149 norm, the respective pro-

tective level (FFP1, FFP2 or FFP3) and the CE-sign followed by a

4-digit number.’
Moreover, we asked how long the participants wore the SFM as

well as the FFP mask, before using a new one. They could choose

from among the following options: less than 4 h, 4–8 h, more than 8 h

or I do not use them.

On the outcome level, we used the validated perceived stress

scale (PSS) to measure stress levels among the nursing staff (Cohen

et al., 1983).

The PSS is available in the German language (Schneider

et al., 2017) and shows good psychometric properties. Previous stud-

ies of the German PSS reported a good internal consistency with a

Cronbach’s alpha of 0.84 and good fit indices for construct validity

(Klein et al., 2016). The Cronbach’s alpha for our sample is similar with

0.866. Moreover, another study reported that the German PSS

showed significant results for almost all associations with regard to

concurrent validity (Reis et al., 2019). In addition, because it only

includes 10 items, its use is highly practical (Klein et al., 2016). Each

item was rated on a 5-point Likert scale (0 = never; 1 = almost never;

2 = sometimes; 3 = fairly often; 4 = very often) (Klein et al., 2016). We

used the sum score of all items to differentiate between 0–13 points

indicating low stress, 14–26 moderate stress and 27–40 for high-

perceived stress, respectively, in accordance with various former

studies (Alharbi & Alshehry, 2019; Drachev et al., 2020; Wiriyakijja

et al., 2020).

The PSS has been used internationally in several studies with dif-

ferent samples, including pharmacy students, informal caregivers,

nursing students and nursing staff (Falzarano & Siedlecki, 2021; Hirsch

et al., 2020; Senocak & Demirkiran, 2020; Teresi et al., 2020).

2.4 | Data analysis

We used SPSS version 26 for data analysis (IBM Corp. Released,

2019). We expressed categorical variables as frequencies and metric

variables as means. To investigate associations between the

use/wearing time of SFM/FFP masks and the staff member’s stress

level, we performed a chi-square test. For the association between

the wearing time of SFM/FFP masks and stress, we used Cramer’s

V as a measure of the effect size.

In order to give detailed insights into the results, we also per-

formed Kruskal–Wallis tests, which can be used to make pairwise

comparisons between categorical variables (wearing time less than 4 h

vs. wearing time 4–8 h), with the PSS sum score as a metric variable.

We considered a p value of <.05 as statistically significant.

2.5 | Ethics

The study was approved by a responsible ethical committee (32–386

ex 19/20). On the first page of the documentation provided, all partic-

ipants were informed of the aim of the study, the responsible organi-

sation and the contact persons as well as data security. All data

collected were anonymized, and IP addresses were not stored. In

addition, the data created were stored on the server of the Medical

University of Graz. All participants were asked to provide their written

informed consent in the first question of the online survey, by means

of ticking the respective box, to comply with the General Data Protec-

tion Regulation issued by the European Union.

3 | RESULTS

Five participants out of the entire sample of 2602 individuals were

65 years or older, which is above the Austrian retirement age; there-

fore, data from these participants were excluded from this analysis.

The majority of the participating nurses worked in hospitals (73.3%,

n = 1903), followed by long-term care institutions (17.2%, n = 447).

Almost 80% (n = 2058) of the participants were nurses. Table 1 dis-

plays the sample characteristics.

Table 2 describes the main variables of interest. Nearly all partici-

pating nurses used SFM (97.9%, n = 2542) and protective gloves

(95.6%, n = 2482) during their daily work. In addition, about three-

quarters (74.2, n = 1927) of the staff used FFP masks, and 55%

(n = 1450) used protective eyewear such as glasses. Nearly half of

the nursing staff wore the SFM (48.3%, n = 1254) and, respectively,

the FFP masks (45.1%, n = 1172) for more than 8 h continuously.

More than half of the nursing staff had moderate stress levels (56.8%,

n = 1476), and 10.5% (n = 272) reported experiencing high stress

levels.

We found no statistically significant association between the

use of masks, eyewear, gloves or gowns and stress (Table 3). How-

ever, one-third of the nursing staff who used SFM/FFP masks expe-

rienced a low stress level (SFM 33.0%, n = 839; FFP mask 32.1%,
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n = 618). In contrast, less than 20% of nursing staff who did not

wear SFM experienced a low stress level (18.2%, n = 10). Among

the nurses who used gloves, 56% (n = 1404) reported experiencing

a moderate stress level. This finding differed from that for nurses

who did not wear gloves, of which 62% (n = 72) of whom experi-

enced a moderate stress level.

Due to the fact, that even the wearing of the SFM or FFP does

not influence the stress level, we also had a look at the association

between the duration of wearing SFMor FFP masks and stress

(Figure 1). The highest stress level was reported by nurses who wore

masks for longer than 8 h (SFM 14.3%, n = 618; FFP mask 13.1%,

n = 618).

According to the Kruskal–Wallis tests, comparing different

wearing times with each other, we found the following results.

Nurses who wore SFM masks for more than 8 h had statistically

significant higher stress levels than those who used the SFM masks

for less than 4 h (p value = .000) or from 4 to 8 h (p value = .000).

Nurses who wore FFP masks for more than 8 h had statistically

significantly higher stress levels than those who used these types of

masks for less than 4 h (p value = .000) or from 4 to 8 h

(p value = .000).

4 | DISCUSSION

This study was carried out to investigate the association between

the use of PPE including SFM/FFP masks, as well as wearing time

of masks, and stress among nursing staff during the COVID-19

pandemic.

Nearly all staff who participated in our online survey used SFM,

and nearly 75% used FFP masks. The fact that not all participants

wore masks is in contrast with the findings of a recent study, in which

health care workers from a national university hospital in Singapore

were investigated, placing a focus on PPE use and headaches (Ong

et al., 2020). In this study, all participants wore FFP masks.

One possible reason for the differences in the use of masks is that

most of the health care workers in the former study worked on

high-risk hospital wards, such as the isolation wards, emergency

rooms—including a fever facility—and the medical intensive care unit

(Ong et al., 2020). In contrast, our study included all types of health

care institutions and wards. This might explain the higher rate of

wearing masks and eyewear in the Singapore study.

In addition, we show that more than two-thirds of the partici-

pants had moderate or even high-perceived stress levels. There

might be three possible explanations for not identifying a statisti-

cally significant association between the use of SFM/FFP masks

and stress.

First, wearing masks and gloves is common in nursing practice,

and wearing SFM and FFP masks has been/is mandatory during

the COVID-19 pandemic. Nurses generally have to be fully aware

of the importance of PPE usage because it constitutes the only

way to protect both themselves and the patients and residents

they are caring for from infectious diseases. We are drawing on lit-

erature pertaining to norovirus to illustrate our points, as nurses

are familiar with it and building knowledge around Covid-19 is still

ongoing. Being familiar with infectious viruses may be the reason

T AB L E 1 Sample characteristics

Nursing staff (N = 2597)

Female % (n) 83.8 (2175)

Mean age in years (SD) 38 (11)

Area of work % (n)

Hospital 73.3 (1903)

Nursing home 17.2 (447)

Other 9.5 (247)

Professional qualification % (n)

Nurse 79.2 (2058)

Nursing aid 11.9 (308)

Nursing student 6.5 (170)

Specialized social carers 2.3 (61)

Experience % (n)

<5 years 27.1 (704)

5–10 years 19.5 (506)

11–20 years 20.9 (543)

>20 years 32.5 (844)

T AB L E 2 Use of different PPE, SFM/FFP-masks-wearing time
and perceived stress levels

Nursing staff (N = 2597)

Use of PPE % (n)

SFM 97.9 (2542)

FFP mask 74.2 (1927)

Protective eyewear 55.8 (1450)

Protective gloves 95.6 (2482)

Protective gowns 27.1 (1892)

Average wearing time of SFM % (n)

Less than 4 h 11.3 (293)

4–8 h 38.2 (993)

More than 8 h 48.3 (1254)

I do not use them 2.3 (57)

Average wearing time of FFP mask % (n)

Less than 4 h 8.0 (208)

4–8 h 24.8 (645)

More than 8 h 45.1 (1172)

I do not use them 22.0 (572)

PSS categories % (n)

Low 32.7 (849)

Moderate 56.8 (1476)

High 10.5 (272)

Mean PSS sum score (SD) 16.9 (7.3)

Abbreviations: FFP mask, filtering facepiece mask; PPE, personal

protective equipment; PSS, perceived stress scale; SD, standard deviation;

SFM, surgical face mask.
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why the usage of PPE itself was not associated with the perceived

stress of nursing staff. Additionally, the pandemic itself might have

caused stress for the nursing staff, which the usage of PPE might

have not increased.

Second, viral illnesses are a highly prevalent in the hospital as well

in the nursing home setting, in which more than 90% of our

participating nursing staff were working. As an example, in a UK nurs-

ing home study, 257 outbreaks with a single viral cause pathogen

were identified, of which 181 (70.4%) were caused by norovirus (Inns

et al., 2019). So we assume that most of the participating staff is

familiar with being exposed to a virus and therefore, not perceived

the wearing of PPE as a stressful event.

T AB L E 3 Association of the use of different PPE and stress level

Nursing staff perceived stress level % (n)

p value of effect size Effect size CramerLow Moderate High

Use of SFM

Yes (n = 2542) 33.0 (839) 56.6 (1438) 10.4 (265) .069 0.045

No (n = 55) 18.2 (10) 69.1 (38) 12.7 (7)

Use of FFP mask

Yes (n = 1927) 32.1 (618) 57.5 (1108) 10.4 (201) .462 0.024

No (n = 670) 34.5 (231) 54.9 (368) 10.6 (71)

Use of protective eyewear

Yes (n = 1436) 32.6 (472) 57.2 (830) 10.2 (148) .831 0.011

No (n = 1141) 32.9 (377) 56.3 (646) 10.8 (124)

Use of protective gloves

Yes (n = 2482) 32.8 (814) 56.6 (1404) 10.7 (264) .306 0.030

No (n = 115) 30.4 (35) 62.6 (72) 7.0 (8)

Use of protective gowns

Yes (n = 1892) 32.8 (620) 57.1 (1080) 10.1 (192) .663 0.017

No (n = 705) 32.5 (229) 56.2 (396) 11.3 (80)

Abbreviations: FFP mask, filtering facepiece mask; PPE, personal protective equipment; SFM, surgical face mask.

F I GU R E 1 Association of duration of SFM/FFP-mask usage and stress (*p value < .05). FFP mask, filtering facepiece mask; SFM, surgical
face mask
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Third, the interventions, recommended for limiting the spread

of norovirus the prevention, include the use of gloves and masks,

for example, when cleaning up vomit (Barclay et al., 2014), but

also gowns and goggles, if a risk of splashing exists (Barclay

et al., 2014). Being used to wearing PPE and being familiar with

exposition to a virus was also frequently mentioned from nursing

home staff, in an interview study, which is currently being analysed

(Hoedl & Schoberer, 2020).

However, we could show that a statistically significantly associa-

tion existed between the duration of the use of masks and stress.

Most of our study participants wore SFM and the FFP masks for

more than 4 h (86.5% vs. 69.9%). This finding is in line with those

for the health care staff working in high-risk wards, who stated that

they used the N95 masks on average 5.9 h each day (Ong

et al., 2020). Such N95 masks can be considered as comparable with

the FFP masks from the European Union (3M Personal Safety

Division, 2020).

Two studies have been carried out to investigate the wearing

time of N95 masks among health care workers (Radonovich

et al., 2009; Rebmann et al., 2013). In the first study, the sample

included 27 health care workers, 22 of which were nursing staff, and

the median wearing time for eight different N95 masks ranged

between 4.1 and 7.7 h (Radonovich et al., 2009), findings that are in

line with our results focusing on FFP masks. The second study was

carried out to investigate the levels of compliance regarding mask

usage and compare this with physiological effects and subjective

symptoms (Rebmann et al., 2013). In this study, 10 nurses partici-

pated, who had an average of 11 years of experience with wearing an

N95 mask (Rebmann et al., 2013). The authors reported that the daily

average wearing time ranged between 2.5 and 3.7 h and that 90% of

the nurses tolerated the use of the mask for two 12-h shifts

(Rebmann et al., 2013). This different finding could be explained by

the fact that our study was conducted during the COVID-19 pan-

demic, when the risks and consequences of wearing or not wearing

the masks were onmipresent. The former study by Rebmannet al., in

contrast, was performed in 2013 at a time when no worldwide

pandemic was ongoing; therefore, the results are not completely

comparable.

We could show that nurses who wore a SFM less than 4 h and up

to 8 h per day reported lower stress levels more often than nurses

who wore the FFP mask for a longer time period. Similar results were

found by Rebmann et al., which show that the daily average wearing

time of an N95 mask alone was higher than the combination of wear-

ing an N95 with a mask overlay (Rebmann et al., 2013). This finding

might be explained by the fact that the N95 mask described by

Rebmann et al. is thinner than an FFP mask in our study. In addition,

these authors showed that wearing an N95 masks with an extra

overlay statistically significantly increases CO2, nausea and visual

challenges as compared with wearing a N95 mask alone (Rebmann

et al., 2013).

Among the nursing staff, between 5.8% and 14.3% experienced

high stress levels. Regardless of the type of masks, the perceived

level of stress was statistically significant and positively correlated

with the increased mask-wearing time. Other studies have shown

that mask-wearing for more than 4 h per day is associated with

headaches (Ong et al., 2020), increased levels of CO2, perceived

exertion, shortness of breath, reported headaches, dizziness and

communication difficulties (Rebmann et al., 2013). All of these

effects can lead to discomfort, pain and consequently, an increase in

the stress levels of nursing staff.

In another study, 59% of the participating nurses refused to wear

the masks for more than 8 h. Their stated reasons included an intoler-

ance to heat, pressure, or pain, dizziness, difficulties concentrating

and interference with communication (Radonovich et al., 2009).

Nevertheless, we conducted this study to provide an insight into the

use of SFM/FFP masks in Austrian health care institutions during the

COVID-19 pandemic. We did not specifically assess the reasons for

compliance or non-compliance with the rules for PPE use or the

reasons for limiting this use, which highlights the need to carry out

qualitative studies on this topic in the future.

4.1 | Strengths and limitations

The first strength of this study is that it is the first one, to our

knowledge, that describes the influence of wearing PPE during the

COVID-19 pandemic in Austria. Another strength is that our sample

included more than 2500 nurses. One limitation of our study might be

that we started the survey in mid-May, nearly 2 months after the

COVID-19 pandemic had begun in Austria. Because we asked

nurses retrospectively about their SFM/FFP mask usage during the

COVID-19 pandemic, some perceptions could have been distorted.

We also have to mention that working during the pandemic as a front-

line nurse might be stressful, independently of wearing a PPE or not.

This could have influenced our results, as the high stress level might

be a result of the ‘new pandemic’ and not only of PPE. Another

aspect that should be mentioned is that we did not ask explicitly

whether the nurses had opportunities to take a break, when wearing a

mask for a longer period of time. However, we specifically asked the

nursing staff how long they wore their masks before using a new one,

which implies at least a short break.

Another limitation that has to be mentioned is that our data were

obtained via an online survey that had been distributed mainly by

using social media and a snowball technique. Therefore, it might have

been possible that somebody participated in the study even if they

were not frontline nursing staff during the COVID-19 pandemic in

Austria. We also have to mention that we did not stratify this analysis

by the participant’s professional qualification. This was decided for

two reasons. As the aim was to obtain first insights into the associa-

tion between the use of PPE, as well as the wearing time of masks,

and stress levels among frontline nursing staff, analysing associated

factors that predispose to the use of PPE among nursing staff was

beyond the scope of the paper. However, we want to add that we are

currently analysing data from the first and the second COVID-19

waves that might answer this specific question. Second, as the use of

masks is and was mandatory in Austrian health care institutions during
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the COVID-19 pandemic, all health care providers were legally obliged

to wear masks. Therefore, the level of qualification did not seem to

constitute a confounder.

We also have to mention that we did not include physical conse-

quences, such as headache and dizziness, even though this might have

strengthened the study. However, we were able to conduct two

interview studies, one with nursing staff from hospitals and one with

nursing home staff, focusing on physical, psychological and social con-

sequences for nursing staff during this pandemic. The results of these

studies are currently in process of being analysed to be published at a

later stage.

5 | CONCLUSIONS

This study was carried out to investigate the association between PPE

as well as wearing time of masks and stress levels among nursing staff

during the COVID-19 pandemic in Austria. Nearly all participating

nurses used SFM or FFP masks. This might be an indication of a high

level of compliance among Austrian nurses regarding the national as

well as international regulations and highlights the key role played by

nurses in such pandemics. Our results also show that increased mask-

wearing time led to increased levels of stress. These results suggest

that (inter-)national regulations on how and when to use masks should

also include a maximum duration of time for wearing each type of

mask. Such regulations could help to prevent work-related stress, par-

ticularly in the case of future epidemics, and avoid nurses leaving their

jobs. The consequences of both of these negative outcomes should

be considered in light of the predicted future shortage of health care

workers.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

Even when it is mandatory to wear PPE in times of a pandemic, our

findings highlight that nursing managers should introduce a maximum

wearing time for masks in their organisations, specifically in times of

PPE shortage, when (inter-)national recommendations cannot be

followed anymore. Additionally, nursing managers could implement

practical strategies such as a mask break task force. This task force

could promote awareness for mask breaks and recommend and allo-

cate rooms or locations such as balconies for mask breaks. This can

help them, especially in times of an (inter-)national nursing shortage,

to increase work satisfaction and consequently to keep nurses in their

organisation.
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