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Abstract: One way to increase nursing retention is to expand the number of nursing education
programs; however, a more cost-effective initial step would be to ensure that each graduate will
start a professional career. Nursing studies expose students to prolonged and uncontrolled stress
that negatively affects their professional identity and health. Two hundred and fifty-four nursing
students participated in this study. The data were obtained using the Perceived Stress Scale (PSS-10),
a proprietary questionnaire on the students’ perception of their study, intention to practice in the
future, and other metrics. Among our sample, a dozen students were unsure that they would enter
the nursing profession. Stress levels in women were higher than in men. Respondents indicated that
they were afraid of the return of the pandemic. This analysis was significant among people living in
large cities. Based on our findings, five themes should be prioritised: favourable study environment
and adequate competencies (including implementation of stress management techniques, especially
among women and students living and studying in large cities), appropriate working hours, quality
of practical classes, and quality of personal protective equipment.
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1. Introduction

The shortage of nurses that results from low nurse retention, defined as “keeping
nurses in their jobs”, and instability in the nursing workforce are major global concerns [1,2].
The number of nurses per 1000 inhabitants varies widely among countries. Of those
countries reporting to OECD, besides the Slovak Republic, this number decreased in 2020
compared to 2019. The mean number of nurses per 1000 inhabitants in OECD countries
in 2019 was 8.83, while, in 2020, this decreased to 6.98 [3,4]. Moreover, there is evidence
that more nurses retire than enter the profession every year, contributing to the nurses’
constantly increasing mean age and lowering nurse retention [5]. The World Health
Organization estimates that the global needs-based shortage of nurses and midwives will be
greater than 9 million by 2030 [6]. There are several ways to counteract the nursing shortage,
such as pull and push factors, including appropriate and supporting working conditions,
limiting working pressures, appropriate wages, career development and opportunities,
and improving the social image of the profession [7]. Then, these factors are also crucial to
maintaining healthcare workers” mental health and their ability to deliver effective patient
care [8,9]. Another way to increase nursing retention is to expand the number of nursing
education programs and ensure that each graduate will start a professional career. This
also counteracts the ageing of the nursing population.

One way to increase the number of nursing students and graduates is to ensure a sup-
portive learning environment and appropriate acquisition of knowledge and practical skills
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resulting in the readiness to professionally practice. According to the Directive 2005/36/EC,
and later 2013/55/EU [10], basic nursing education comprises 4600 h of training, half of
which is practical and at least one-third is theoretical. The nursing educational program
obliges the nursing student to plan, organise, evaluate, and communicate the nursing care
given directly with a healthy or sick individual [10]. In many countries, including Poland,
nursing education programs lead to the obtaining of a practice license that is valid for
3 years, which means about 1500 education hours per year, making the program especially
challenging. Thus, nursing studies expose students to prolonged and uncontrolled stress
that negatively affects their professional identity and health [11].

Therefore, this study was conducted to determine the impact of stress levels on
those intending to pursue professional practice among last-year nursing students and to
determine the impact of sex, place of residence, and type of university on the relationship
between their stress level, perception of the study, and intention to professionally practice
in the future.

2. Materials and Methods
2.1. Design and Sample

This was a correlational cross-sectional study of the bachelor’s degree nursing students
in their final year. The study was performed from January to April 2021. The inclusion
criteria were being in the last year of undergraduate studies in the field of nursing and not
practicing nursing or other medical professions. Convenience sampling was used in this
study and included 254 participants. The minimum required sample size was calculated
a priori using G*Power software, assuming a confidence interval of 95%, a statistical power
of 80%, and an o of 0.05. The minimum sample size was 186, and 260 students completed
the questionnaire. After data analysis, six participants were excluded because they did not
meet the inclusion criteria.

2.2. Instrument

This work used an online survey using Google Forms. The invitation to participate
was shared via social media groups focused on nursing students.

Data were obtained using two questionaries. The first was the Polish adaptation
of Perceived Stress Scale (PSS-10). The second was developed in house and included
5 questions regarding their attitude to nursing studies and plans for future professional
life. Because the COVID-19 pandemic increased the awareness of difficulties and threads
connecting with nursing practice, we also asked the responders how the pandemic has
impacted their professional choices. An additional part of the questionnaire was a metric
that allowed us to characterize the study group.

The PSS-10 was developed by Cohen et al. [12], and its Polish validity and reliability
study was conducted by Juczyniski and Oginiska-Bulik [13]. It uses a five-point Likert-type
scoring system. Each item on the scale is scored with options such as “never = 0 points”,
“almost never = 1 point”, “sometimes = 2 points”, “fairly often = 3 points”, and “very
often = 4 points”. The overall score of the scale is the sum of all points with a theoretical
distribution from 0 to 40. A higher score implies a greater level of perceived stress. The
internal reliability coefficient of the items regarding perceived stress on the Polish version
of scale is 0.86 [13]. In our study, the Cronbach’s « coefficient for the PSS-10 scale was 0.714.

The second part of the questionnaire consisted of 5 questions about the perception
of the nursing studies and intent to pursue professional practice after completing the
study program. The 5-point Likert scale from 0 “never” to 4 “very often” was again used
to answer the statements. These questions have been developed by authors based on a
literature review [11,14-16]. Sociodemographic data collection was performed at the end of
the questionnaire. The questions concern age, sex, type of university, year of study, and
place of residence.
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2.3. Ethical Consideration

This study was approved by the Medical University of Warsaw Review Board
(AKBE/2/2021). Before answering, the students were informed about the aim of the
study, inclusion criteria, the voluntary and anonymous nature of participation, and the
right to withdraw from the study with no specific explanation needed. On the first page of
the online link, students were asked to check the statement agreeing to participate with an
understanding of the research assumptions. The survey would not open until the box was
checked. Participants received no compensation for completing the survey.

2.4. Data Analysis

Statistical analyses used IBM SPSS Statistics 25.0 (Predictive Solutions, Cracow, Poland).
Spearman correlation was performed to establish the relationship between the variables.
A moderation analysis was performed using A. Hayes” macro-PROCESS to establish the
moderating role of sociodemographic variables for the relationship between answers to
inhouse questions and stress (2017). A linear regression analysis was performed using the
stepwise method to determine whether the sociodemographic variables were predictors of
the stress level. The level of significance was o = 0.05.

3. Results
3.1. Students’ Characteristics

The study included 254 nursing students in their final year. Table 1 presents the socio-
demographic characteristics of the study group (sex, age, universities, place of residence).
Place of residence has been presented based on the stratification of cities according to the
Central Statistical Office in Poland (small cities, medium-sized cities, large cities, and the
largest cities in Poland) [17]. The mean age of the participants was 22.8 years. The youngest
person was 20 and the oldest was 47 years old.

Table 1. Students’ characteristics (N = 254).

Characteristics of Respondents N %
S Women 225 88.6
ex Men 29 114
<20-25 231 90.9

Ace 26-30 10 3.9

& 31-25 6 2.4

>36 7 2.8
Universit Medical 241 94.9
y Vocational 13 5.1
Village 84 33.1
City up to 50,000 residents 26 10.2
Place of residence City from 50,001 to 150,000 residents 30 11.8
City from 150,001 to 500,000 residents 20 7.9

City > 500,000 residents 94 37

3.2. Students’ Stress Level

The mean PSS-10 score was 24.95 (SD = 5.64). The minimum value in this scale was
0 points, and the maximum was 40 points. The analysis showed that the distribution
of results is left-skewed, which indicates that most of the respondents obtained results
above the group mean, suggesting a higher level of stress. Linear regression analysis was
performed using the stepwise method to determine whether sex, place of residence, and
type of university were significant predictors of the stress level. This step only used those
predictors that met the probability criteria F < 0.05. The model was well suited to the data:
F (1.252) = 7.60; p = 0.006. The analysis showed that sex was the only significant predictor of



Int. |. Environ. Res. Public Health 2022, 19, 5740 40f 10

the perceived stress level (B = —3.07; SE = 1.11; p = 0.006). Stress levels in women were on
average 3.07 points higher than in men. Sex accounted for 2.9% of the stress level variance.

3.3. Students’ Perception of Their Study and Future Practice

Many of respondents (37.8%; n = 97) presented, at least sometimes, a feeling of regret
in choosing nursing as a field of study. Moreover, many students had not finally decided
to work in the profession after graduation (78%; n = 198). Most respondents frequently
thought that distance learning and the limitations of practical classes had a negative impact
on their practical skills (73.1%; n = 185). As many as 80.8% (n = 204) of respondents
indicated that they very often or fairly often were aware that the pandemic could repeat
itself. Detailed results regarding the students’ perception of the study and their intention
to professional practice are presented in Table 2.

Table 2. Students’” perception of their study and intention to professional practice (N = 254).

Never Hardly Ever Sometimes Quite Often Very Often
N % N % N % N % N %
Do you regret choosing a field of study (nursing)? 115 45.3 41 16.1 67 26.0 19 7.5 12 4.7
Do you think that limiting practical work at the
bedside may adversely affect the developmentof 15 5.9 16 6.3 38 15.0 41 16.1 144 57.0
your practical skills?
Do you think to starting working in the

profession after graduation?

Are you worried about the lack of personal

protective equipment at the facility where you 37 150 24 9.4 64 25.0 51 20.1 78 31.0

decide to work?

Are you aware that the current COVID-19

pandemic may repeat itself?

7 2.8 8 3.1 41 16.0 56 22.0 142 56.0

5 2.0 4 1.6 41 16.0 53 20.8 151 60.0

3.4. The Relationship between Stress Levels and Students’ Perception of Their Study and Intention
to Professional Practice

There was no correlation between stress and the willingness to work in the profession
(r=0.10, p = 0.110). There was also no correlation between the level of stress and limited
practical activities at the bedside on practical skills (r = 0.11, p = 0.069). However, the
analysis showed the relationship between stress level and concern about the lack of personal
protective equipment in the facility (r = 0.28, p < 0.001) and awareness that the current
pandemic situation related to COVID-19 may repeat itself (r = 0.20. p = 0.001).

3.5. Moderators for the Relationship between Stress Levels and Students” Perception of Their Study
and Intention to Professional Practice

A moderation analysis was performed using A. Hayes” PROCESS to determine
whether sex, type of university, and place of residence is a moderator of the relation-
ship between responses to questions related to the students” perception of their study and
intention to professionally practice.

In relation to sex, of the five analyzed models, only one showed a significant mod-
eration effect—sex moderated the relationship between regretting the choice of studying
nursing and stress. The model fit the data well; F (3.250) = 6.50; p < 0.001, which explains
the 7.2% of the dependent variable variance. Table 3 presents the regression coefficients of
the analyzed model.

A detailed analysis of simple effects showed that there was no significant relationship
between regret choosing a field of study and stress among women (B = 0.50; SE = 0.31;
p = 0.106); this was significant in men (B = 2.32; SE = 0.77; p = 0.003; 95%CI [0.79; 3.84]).
Stress was higher when they regretted choosing a field of study. These results are illustrated
in Supplementary Figure S1.



Int. |. Environ. Res. Public Health 2022, 19, 5740 50f 10

Table 3. Regression coefficients for the model considering the moderating role of sex for the relation-
ship between regret choosing a field of study and stress.

95% CI
B SE t p LL UL
Constant 2491 0.34 72.60 <0.001 24.24 25.59
Do you regret choosing a
field of study (Nursing)? 0.70 0.29 2.44 0.015 0.14 1.26
Sex —3.51 1.10 —3.18 0.002 —5.68 -1.34
Interaction 1.82 0.83 2.18 0.030 0.17 3.46

B—unstandardized regression coefficient; SE—standard error; t—t-statistic; p—p-value; CI—confidence interval;
LL—lower level; UL—upper level.

The analysis of the moderation of five models in which the type of university was
included as the moderator did not show a significant moderating role of the type of
university. Therefore, these models will not be described. An analysis of the moderation
of five models in which the place of residence was included as a moderator showed a
moderating role of two models; these are discussed below.

The first model considered the moderating role of the place of residence for the
relationship between the answer to the question “Do you think to starting working in
the profession after graduation?” as well as perceived stress. The model turned out to be
a good fit for the data (F (9.244) = 2.21; p = 0.022) and explained 7.5% of the dependent
variable’s variance. The overall (higher order) interaction effect was statistically significant
(F (4.244) = 3.12; p = 0.016), and its inclusion increased the percentage of explained variance
by 4.7%. The regression coefficients for the discussed model are presented in Table 4.

Table 4. Regression coefficients for the model considering the moderating role of the place of residence
for the relationship between the decision to go to work after graduation from nursing and stress.

95% CI
B SE t P LL UL
Constant 25.32 0.60 42.05 <0.001 24.14 26.51
Do you think to starting
working in the profession —0.67 0.66 —1.02 0.310 —1.98 0.63
after graduation?
Wi —1.04 1.24 —0.84 0.402 —3.49 1.40
W2 —0.58 1.21 —0.48 0.632 —2.97 1.81
W3 -1.17 1.38 —0.85 0.397 —3.90 1.55
W4 —0.11 0.83 —0.13 0.897 -1.75 1.53
Interaction 1 —0.93 1.46 —0.64 0.525 —3.80 1.94
Interaction 2 1.81 1.25 1.45 0.148 —0.65 427
Interaction 3 2.19 1.12 1.96 0.051 —0.01 4.39
Interaction 4 242 0.84 2.88 0.004 0.77 4.07

Annotation. Interaction 1: question x W1; Interaction 2: question x W2; Interaction 3: question x W3; Interac-
tion 4: question x W4. B—unstandardized regression coefficient; SE—standard error; f—t-statistic; p—p-value;
Cl—confidence interval;, LL—lower level; UL—upper level.

The analysis of simple effects showed that a significant relationship between the
decision to work in the profession after graduating from nursing studies and stress was
significant only in the case of people living in cities with more than 500,000 residents. A
higher willingness to work in the profession after graduation implied a higher stress level.
The effects were insignificant in the remaining groups (Table 5; Supplementary Figure S2).

The second model considered the moderating role of the place of residence for the
relationship between perceived stress and the answer to the following question: “Are you
aware that the current COVID-19 pandemic may repeat itself?” The model turned out to be
a good fit for the data (F (9.244) = 3.82; p < 0.001) and explained 12.4% of the dependent
variable’s variance. The regression coefficients for the model in question are shown in
Table 6.
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Table 5. Simple effects coefficients for the place of residence in the context of the relationship between
the decision to work after graduation in nursing and stress.

B SE P 95% CI
Village —0.67 0.66 0.310 —1.98; 0.63
City up to 50,000 residents —1.60 1.39 0.219 —4.16; 0.96
City from 50,001 to 150,000 residents 1.14 1.06 0.283 —0.95; 3.22
City from 150,001 to 500,000 residents 1.51 0.90 0.093 —0.25;3.28
City > 500,000 residents 1.75 0.52 0.001 0.73;2.76

B—unstandardized regression coefficient; SE—standard error; p—p-value, CI—confidence interval.

Table 6. Regression coefficients for the model considering the moderating role of the place of residence
for the relationship between awareness of the possibility of a repetition of the current pandemic
situation and stress.

95% CI
B SE t 4 LL UL
Constant 2525 058 4324 <0.001 24.10 26.40
Are you aware that the current
COVID-19 pandemic may repeat itself? 0-25 065 038 0706 —1.04 1.53
w1 -0.80 121 —-066 0511 —3.19 1.59
W2 -016 116 —0.14 0889 —245 2.12
W3 —0.61 1.34 —045 0.651 -3.26 2.04
W4 -019 081 —-023 0818 —1.78 1.40
Interaction 1 -072 123 059 0557 —3.15 1.70
Interaction 2 0.74 1.25 0.59 0.554 -1.71 3.21
Interaction 3 2.87 1.13 254  0.012 0.65 5.10
Interaction 4 2.45 0.89 275  0.006 0.69 4.20

Annotation. Interaction 1: question x W1; Interaction 2: question x W2; Interaction 3: question x W3; Interac-
tion 4: question x W4. B—unstandardized regression coefficient; SE—standard error; f—t-statistic; p—p-value;
Cl—confidence interval; LL—lower level; UL—upper level.

The overall (higher order) interaction effect was statistically significant (F (4.244) = 3.62;
p = 0.007), and its inclusion increased the percentage of explained variance by 5.2%. The
regression coefficients for the discussed model are presented in Table 6.

The analysis of simple effects showed that a significant relationship between the
answer to the question regarding awareness of the possibility of repeating the current
situation with COVID-19 and stress was significant among people living in cities from
151,000 to 500,000 inhabitants as well as in cities with more than 500,000 residents. More
awareness correlated with a higher stress level. The effect was insignificant in smaller
towns and among people living in the countryside (Supplementary Figure S3; Table 7).

Table 7. Simple effects coefficients for the place of residence in the context of the relationship between
awareness of the possibility of a repetition of a pandemic situation and stress.

B SE p 95% CI
Village 0.24 0.65 0.706 —1.04;1.53
city up to 50,000 residents —0.48 1.04 0.649 —2.53;1.58
city from 50,001 to 150,000 residents 0.99 1.07 0.356 —1.12;3.09
city from 150,001 to 500,000 residents 3.12 0.92 0.001 1.30; 4.93
city > 500,000 residents 2.69 0.60 <0.001 1.50; 3.88

B—unstandardized regression coefficient; SE—standard error; p—p-value, CI—confidence interval.

4. Discussion

Taking care of adequate nursing resources begins with ensuring the appropriate and
adequate number of nursing students. Another problem is to ensure that every graduate
will start their professional career. Among our sample, more than a dozen students were
unsure that they would enter the nursing profession. Therefore, it is important to make



Int. |. Environ. Res. Public Health 2022, 19, 5740 7 of 10

nursing studies friendly for students and to provide them with the appropriate knowledge,
skills, and social competencies that will allow them to start their jobs with the feeling that
they are properly prepared. Supporting future healthcare professionals, both pre- and
post-graduation, seems crucial in solving the global nursing shortage [16].

Additionally, the COVID-19 pandemic has seriously impacted the learning conditions
and has demonstrated that the profession of a nurse is particularly difficult, dangerous,
possibly health- and life-threatening, and has revealed in the majority of health care facilities
a lack of preparation in terms of ensuring epidemiologically safe conditions for medical
personnel, including nurses, which results in high levels of stress and anxiety [18]. Thus,
this possibly deepened the students’ fear regarding the future professional environment in
terms of physical and psychological threats and therefore impacted the decision to start a
nursing career after studies were completed. Yang et al. showed in general that students
who experienced or witnessed stressful events related to COVID-19 reported negative
psychological symptoms [19]. These symptoms could be manifested by a sense of tension,
fear of infection, insomnia, and depressed mood [15,19]. In general, nursing students
experience greater stress levels than other college students [20], and this could affect
patients’ outcomes, patient safety, and quality of care [21]. Undergraduate nursing students
are exposed to stressful situations, especially those in the more clinically-oriented years of
training [22]. Our study revealed that nursing students perceived a moderate stress level
(24.91 £ 5.65), though most respondents reported higher than all group mean stress levels.
In Aslan and Pekince [14], the stress level of Turkish nursing students measured by using
the same tool during the pandemic was 31.69 & 6.91. This level was considered moderate.
Nursing students normally presented moderate stress levels [23-26]. Previous research
has shown that stress levels decreased with higher knowledge about the pandemic [27,28].
Nursing students are a very specific group of students and are directly integrated into
the pandemic given their health training and area of knowledge [18]; thus, their stress
level is not higher than before the pandemic [14]. Erisn [11] showed that health awareness
was high [11]. This may be because students receive reliable knowledge in medicine
and thus try to translate this information into future professional practice. However,
education regarding infection prevention and protection measures should be incorporated
into the study program to a greater extent. Especially here, respondents frequently realise a
pandemic may reoccur, and specialists are alarmed that future pandemics are inevitable [29].

We did not confirm the correlation between stress level and willingness to work in
nursing. Despite the fact that a large percentage of the respondents considered that the
limitation of practical classes influences the development of their skills, we did not confirm
the relationship between stress level and limited practical classes in real contact with the
healthy or sick individual, which is essential for providing appropriate professional skills
among graduates. Organising such classes for nursing students is associated with several
difficulties, such as accelerated patient processing, in which patients are discharged from
hospitals earlier, reductions in the number of hospital beds on the wards where students
mainly have their clinical practice, or limited space in highly specialised wards that can
only accommodate a limited number of students. Therefore, additional solutions should be
implemented to provide an appropriate number of hours of practical training, for instance,
partial training in simulation centres. This takes additional significance in the context
of a potential reoccurrence of pandemic and the necessity to implement e-learning and
distance learning [30] to limit the spread of SARS-CoV-2 or another microorganism [31].
The effectiveness of simulation learning has been shown in different nursing areas to be as
good as or even better than traditional learning; however, the EU requirements describe
clinical learning as being ‘in direct contact with a healthy or sick individual’ [32]. Thus,
the revision of these requirements should be alternatively considered. Interestingly, the
students’ sociodemographic characteristics are related to their stress level [14,33]. Here,
only sex was a significant predictor of perceived stress. Even though men in our study
accounted for only 11.4% of respondents, this is still a lot compared to the percentage of men
in nursing in Poland, which is 2.7% [34]. Female students showed higher rates of perceived
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stress than men. This result agrees with previous studies [14,35-37]. Long-term analysis
revealed that women themselves attach more importance to their inner experiences: they
are more vulnerable to depression, anxiety, and loneliness [38]. We found that only men
who said they regretted choosing a field of study had higher stress. This means that stress
in men causes an active attitude towards a potential stressor that may make it easier to cope,
which is worth considering in future research. Therefore, supporting nursing students,
most of whom are female, in managing stress is an important aspect of preparing them
for professional nursing practice. It is important to support nursing students in coping
with stress, thus reducing, for instance, the risk of premature termination of professional
education. Often, instructors do not realise the causes or extent of students’ stress; however,
a deliberate engagement with students about their stress and offering interventions can be
beneficial [39]. Therefore, it is critical for the faculty to monitor students’ stress and provide
opportunities for frequent debriefing sessions, particularly during times of crisis such as a
pandemic [15].

There was a correlation between nursing students’ residence and their perceived stress
level. Nursing students who declared that they lived in larger cities during their study
or stayed at the place of study far from their relatives might have had more stress. Ustiin
found that the anxiety levels of participants who were away from their families and social
life and those who felt lonely were significantly higher than other participants [40]. A
pandemic could impact this correlation. Living in larger cities with restrictions around
social distancing can be more stressful. Bai et al. found that nursing students living in rural
areas during the pandemic were more likely to choose nursing as their future career than
their counterparts living in urban areas [41].

We found that the strongest relationship was between stress and concern about the
facility’s lack of personal protective equipment. Studies had shown that students had
increased fear and anxiety in clinical settings when personal protective equipment was
deficient [23,42]. According to Savitsky et al., 50% of students working in healthcare settings
lacked personal protective equipment at work; moreover, among these, the level of anxiety
was higher. This anxiety continued into the current academic year and increased [23].
Preventive measures provide better comfort at work, reduce anxiety levels, and negate
disease risk.

5. Limitations

This study has some limitations. First, the cross-sectional design cannot establish a
causal link between the investigated variables and does not allow us to formulate con-
clusions regarding the long-term effects of stress. Therefore, a longitudinal design is
recommended for future studies. Second, convenience sampling does not generalise the
results among nursing students. A randomised sample from different nursing schools is
suggested to further study this issue.

6. Conclusions

Adequate nursing retention relies on many factors, including the number of nurs-
ing students. The development and monitoring of the intention to work in the nursing
profession should be constantly implemented by the education environment. Monitoring
stress levels among nursing students and supporting career decisions should be performed
in centres of nursing education considering the nursing shortage. An appropriate and
favourable study environment and adequate competences should be provided to nursing
students. These include the implementation of stress management techniques, especially
among women and students living and studying in large cities, an appropriate number
of hours and quality of practical classes providing adequate competences and skills, and
personal protective equipment in the healthcare facility. Due to the common awareness that
a reoccurrence of the COVID-19 pandemic is possible, knowledge regarding the pandemic
and alternative ways of conducting practical classes should be considered.
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ting choice of major and stress level with considering sex.; Figure 52: The relationship between the
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relationship between awareness of the possibility of a repeat of the current pandemic situation and
stress levels by place of residence.

Author Contributions: N.D.P,, L.S. and B.C.-P. contributed to the study design. N.D.P. conducted
data collection. N.D.P, L.S. and B.C.-P. provided data analysis. N.D.P. and L.S. wrote the main
manuscript text. B.C.-P. revised the manuscript. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of Medical University of Warsaw
(AKBE/2/2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used and analyzed during the current study are available
from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare that they have no competing interests.

References

1.  Sebstad, ].H.; Pallesen, S.; Bjorvatn, B.; Costa, G.; Hystad, S.W. Predictors of turnover intention among Norwegian nurses: A
cohort study. Health Care Manag. Rev. 2021, 46, 367-374. [CrossRef] [PubMed]

2. Dotson, M.].; Dave, D.S.; Cazier, ].A.; Spaulding, T.J. An empirical analysis of nurse retention: What keeps RNs in nursing? J.
Nurs. Adm. 2014, 2, 111-116. [CrossRef] [PubMed]

3. Health at Glance. Available online: https://www.oecd-ilibrary.org/social-issues-migration-health /health-at-a-glance-2021_ae3
016b9-en (accessed on 24 February 2022).

4. Czarkowska-Paczek, B.; Dawidowska, M.; Serafin, L. The number of nurses and midwives per 1000 inhabitants influences life
expectancy: A retrospective analysis based on data from 46 countries. Int. . Occup. Med. Environ. Health 2021, 34, 505-512.
[CrossRef] [PubMed]

5. Marc, M.; Bartosiewicz, A.; Chmiel, Z.; Januszewicz, Z. A nursing shortage—A prospect of global and local policies. Int. Nurs.
Rev. 2018, 66, 9-16. [CrossRef]

6.  World Health Organization. Available online: http:/ /www.who.int/hrh/resources/16059_Global_strategyWorkforce2030.pdf?
ua=1&ua=1 (accessed on 24 February 2022).

7. Roth, C.; Wensing, M.; Breckner, A.; Mahler, C.; Krug, K.; Berger, S. Keeping nurses in nursing: A qualitative study of German
nurses’ perceptions of push and pull factors to leave or stay in the profession. BMC Nurs. 2022, 21, 48. [CrossRef]

8.  Feola, A.; Cassandro, P; Carfora, A.; Petrella, R.; Giordano, C.; Stefanizzi, .M.; Borriello, R. Suicides in physicians: Two cases of
poisoning involving fentanyl and Phenobarbital. Minerva Psichiatr. 2017, 58, 103—-109. [CrossRef]

9.  Havaei, F; Ma, A,; Staempfli, S.; MacPhee, M. Nurses” Workplace Conditions Impacting Their Mental Health during COVID-19:
A Cross-Sectional Survey Study. Healthcare 2021, 9, 84. [CrossRef]

10.  Directive 2005/36/EC. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02005L.0036-20
140117 (accessed on 24 February 2022).

11.  Ersin, F; Kartal, M. The determination of the perceived stress levels and health-protective behaviors of nursing students during
the COVID-19 pandemic. Perspect. Psychiatr. Care 2020, 8. [CrossRef]

12.  Cohen, S.; Kamarck, T.; Mermelstein, R. The PSS Scale is reprinted with permission of the American Sociological Association. A
global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 386-396.

13.  Juczynski, Z.; Oginska-Bulik, N. Tools for Measuring Stress and Coping with Stress, Psychological Test Laboratory; Psychological Test
Laboratory of the Polish Psychological Association: Warsaw, Poland, 2009; ISBN 978-83-60733-47-9.

14. Aslan, H; Pekince, H. Nursing students’ views on the COVID-19 pandemic and their percieved stress levels. Perspect Psychiatr.
Care 2021, 57, 695-701. [CrossRef]

15.  Fitzgerald, A.; Konrad, S. Transition in learning during COVID-19: Student nurse anxiety, stress, and resource support. Nurs.
Forum. 2021, 56, 298-304. [CrossRef] [PubMed]

16. Lin, Y,; Hu, Z; Danaee, M.; Alias, H.; Wong, L.P. The Impact of the COVID-19 Pandemic on Future Nursing Career Turnover
Intention Among Nursing Students. Risk Manag. Healthc. Policy 2021, 14, 3605-3615. [CrossRef] [PubMed]

17.  Central Statistical Office. Poland. Available online: https:/ /stat.gov.pl/obszary-tematyczne/ludnosc/ludnosc/powierzchnia-i-

ludnosc-w-przekroju-terytorialnym-w-2020-roku,7,17.html (accessed on 3 May 2022).


https://www.mdpi.com/article/10.3390/ijerph19095740/s1
http://doi.org/10.1097/HMR.0000000000000277
http://www.ncbi.nlm.nih.gov/pubmed/32109924
http://doi.org/10.1097/NNA.0000000000000034
http://www.ncbi.nlm.nih.gov/pubmed/24451449
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
http://doi.org/10.13075/ijomeh.1896.01699
http://www.ncbi.nlm.nih.gov/pubmed/33559650
http://doi.org/10.1111/inr.12473
http://www.who.int/hrh/resources/16059_Global_strategyWorkforce2030.pdf?ua=1&ua=1
http://www.who.int/hrh/resources/16059_Global_strategyWorkforce2030.pdf?ua=1&ua=1
http://doi.org/10.1186/s12912-022-00822-4
http://doi.org/10.23736/S0391-1772.17.01931-8
http://doi.org/10.3390/healthcare9010084
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02005L0036-20140117
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:02005L0036-20140117
http://doi.org/10.1111/ppc.12636
http://doi.org/10.1111/ppc.12597
http://doi.org/10.1111/nuf.12547
http://www.ncbi.nlm.nih.gov/pubmed/33484171
http://doi.org/10.2147/RMHP.S322764
http://www.ncbi.nlm.nih.gov/pubmed/34475792
https://stat.gov.pl/obszary-tematyczne/ludnosc/ludnosc/powierzchnia-i-ludnosc-w-przekroju-terytorialnym-w-2020-roku,7,17.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/ludnosc/powierzchnia-i-ludnosc-w-przekroju-terytorialnym-w-2020-roku,7,17.html

Int. |. Environ. Res. Public Health 2022, 19, 5740 10 of 10

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Gallego-Gémez, ].I.; Campillo-Cano, M.; Carrién-Martinez, A.; Balanza, S.; Rodriguez-Gonzalez-Moro, M.T.; Simonelli-Mufioz,
AJ.; Rivera-Caravaca, ]. M. The COVID-19 Pandemic and Its Impact on Homebound Nursing Students. Int. J. Environ. Res. Public
Health 2020, 17, 7383. [CrossRef] [PubMed]

Yang, D.; Tu, C.C.; Dai, X. The effect of the 2019 novel coronavirus pandemic on college students in Wuhan. Psychol. Trauma
Theory Res. Pract. Policy 2020, 12 (Suppl. S1), S6-S14. [CrossRef]

Wolf, L.; Warner Stridham, A.; Ross, R. Predictor of stress and coping strategies of US accelerated vs. generic baccalaureate
nursing students: An embedded mixed methods study. Nurse Educ. Today 2015, 35, 201-205. [CrossRef] [PubMed]

Jennings, B.M. Work Stress and Burnout among Nurses: Role of the Work Environment and Working Conditions. In Patient
Safety and Quality: An Evidence-Based Handbook for Nurses; Hughes, R.G., Ed.; Agency for Healthcare Research and Quality (US):
Rockville, MD, USA, 2008; Chapter 26.

Mathias, C.T.; Wentzel, D.L. Descriptive study of burnout, compassion fatigue and compassion satisfaction in undergraduate
nursing students at a tertiary education institution in KwaZulu-Natal. Curationis 2017, 40, el—e6. [CrossRef]

Savitsky, B.; Findling, Y.; Ereli, A.; Hendel, T. Anxiety and coping strategies among nursing students during the COVID-19
pandemic. Nurse Educ. Pract. 2020, 46, 102809. [CrossRef]

Wang, C.; Pan, R.; Wan, X. Immediate psychological responses and associated factors during the initial stage of the 2019
coronavirus disease (COVID-19) epidemic among the general population in China. Int J. Environ. Res. Public Health 2020, 17, 1729.
[CrossRef]

Kalkan Ugurlu, Y.; Matarac1 Degirmenci, D.; Durgun, H.; Gok Ugur, H. The examination of the relationship between nursing
students’ depression, anxiety and stress levels and restrictive, emotional, and extfernal eating behaviors in COVID-19 social
isolation process. Perspect. Psychiatr. Care 2021, 57, 507-516. [CrossRef]

Stimen, A.; Adibelli, D. Nursing students’ readiness and coping strategies for the COVID-19 pandemic in Turkey. J. Prof. Nurs.
2021, 37, 553-561. [CrossRef]

Maarefvand, M.; Hosseinzadeh, S.; Farmani, O.; Farahani, A.S.; Khubchandani, J. Coronavirus outbreak and stress in iranians. Int.
J. Environ. Res. Public. Health 2020, 17, 4441. [CrossRef] [PubMed]

Zhi, X.; Lu, L.; Pu, Y.; Meng, A.; Zhao, Y.; Cheng, F. Investigation and analysis of psychological stress and professional identity of
nursing students during COVID-19 pandemic. Indian. J. Exp. Biol. 2020, 58, 426-432.

Horizon. The EU Research & Innovation Magazine. Available online: https://ec.europa.eu/research-and-innovation/en/
horizon-magazine/ qa-future-pandemics-are-inevitable-we-can-reduce-risk (accessed on 24 February 2022).

Marinoni, G.; Land, H.; Jensen, T. The Impact of COVID-19 on Higher Education around the World; International Association of
Universities Global Survey Report: Paris, France, 2020; ISBN 978-92-9002-212-1.

Elsalem, L.; Al-Azzam, N.; Jum’ah, A.A.; Obeidat, N.; Sindiani, A.M.; Kheirallah, K.A. Stress and behavioral changes with remote
E-exams during the COVID-19 pandemic: A cross-sectional study among undergraduates of medical sciences. Ann. Med. Surg.
2020, 60, 271-279. [CrossRef] [PubMed]

Henriksen, J.; Lofmark, A.; Wallinvirta, E.; Gunnarsdottir, B.J.; Slettebo, A. European Union directives and clinical practice in
nursing education in the Nordic countries. Nord. J. Nurs. Res. 2020, 40, 3-5. [CrossRef]

Masha’al, D.; Rababa, M.; Shahrour, G. Distance Learning-Related Stress Among Undergraduate Nursing Students During the
COVID-19 Pandemic. J. Nurs. Educ. 2020, 59, 666—674. [CrossRef]

Supreme Council of Nurses and Midwives. Poland. Available online: https://nipip.pl/liczba-pielegniarek-poloznych-
zarejestrowanych-zatrudnionych/ (accessed on 2 May 2022).

Anbumalar, C.; Agines, D.; Jaswanti, V.P; Priya, D.; Reniangelin, D. Gender differences in perceived stress levels and coping
strategies among college students. Int. . Indian Psychol. 2017, 4, 22-33. [CrossRef]

Torres-Montiel, S.; Pelaez-Hernandez, V.; Robles-Uribe, B. Gender differences in perceived stress, psychological well-being and
therapeutic compliance. Eur. Respir. . 2017, 50, PA3897.

Turan, N.; Durgun, H.; Kaya, H.; Ertas, G.; Kuvan, D. The relationship between stress status and cognitive flexibility levels of
nursing students. J. Acad. Res. Nurs. (JAREN) 2019, 5, 59-66. [CrossRef]

Gao, W.B; Chen, Z.Y.; Wang, Y.N. Analysis on the influence and change trend of public mentality during Sars epidemic. Chin.
Ment. Health |. 2003, 17, 594-596.

Snyder, B.L. Practicing what we preach: Teaching psychiatric-mental health student nurses to care for themselves. J. Psychosoc.
Nurs. Ment. Health Serv. 2020, 58, 40—-45. [CrossRef]

Ustiin, G. Determining depression and related factors in a society affected by COVID-19 pandemic. Int. J. Soc. Psychiatry 2020, 57,
54-63.

Bai, W.; Xi, H.T,; Zhu, Q.; Wang, Z.; Han, L.; Chen, P,; Cai, H.; Zhao, Y.J.; Chen, L.; Ge, Z.M.; et al. Changes in Nursing Students’
Career Choices Following the COVID-19 Pandemic in China. Front. Psychiatry 2021, 12, 657021. [CrossRef] [PubMed]

Tang, X.; Wu, C,; Li, X;; Song, Y.; Yao, X.; Wu, X,; Duan, Y.; Zhang, H.; Wang, Y.; Qian, Z.; et al. On the origin and continuing
evolution of SARS-CoV-2. Natl. Sci. Rev. 2020, 7, 1012-1023. [CrossRef] [PubMed]


http://doi.org/10.3390/ijerph17207383
http://www.ncbi.nlm.nih.gov/pubmed/33050435
http://doi.org/10.1037/tra0000930
http://doi.org/10.1016/j.nedt.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/25127928
http://doi.org/10.4102/curationis.v40i1.1784
http://doi.org/10.1016/j.nepr.2020.102809
http://doi.org/10.3390/ijerph17051729
http://doi.org/10.1111/ppc.12703
http://doi.org/10.1016/j.profnurs.2021.03.005
http://doi.org/10.3390/ijerph17124441
http://www.ncbi.nlm.nih.gov/pubmed/32575763
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/qa-future-pandemics-are-inevitable-we-can-reduce-risk
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/qa-future-pandemics-are-inevitable-we-can-reduce-risk
http://doi.org/10.1016/j.amsu.2020.10.058
http://www.ncbi.nlm.nih.gov/pubmed/33163179
http://doi.org/10.1177/2057158519857045
http://doi.org/10.3928/01484834-20201118-03
https://nipip.pl/liczba-pielegniarek-poloznych-zarejestrowanych-zatrudnionych/
https://nipip.pl/liczba-pielegniarek-poloznych-zarejestrowanych-zatrudnionych/
http://doi.org/10.25215/0404.103
http://doi.org/10.5222/jaren.2019.43265
http://doi.org/10.3928/02793695-20200406-02
http://doi.org/10.3389/fpsyt.2021.657021
http://www.ncbi.nlm.nih.gov/pubmed/33927657
http://doi.org/10.1093/nsr/nwaa036
http://www.ncbi.nlm.nih.gov/pubmed/34676127

	Introduction 
	Materials and Methods 
	Design and Sample 
	Instrument 
	Ethical Consideration 
	Data Analysis 

	Results 
	Students’ Characteristics 
	Students’ Stress Level 
	Students’ Perception of Their Study and Future Practice 
	The Relationship between Stress Levels and Students’ Perception of Their Study and Intention to Professional Practice 
	Moderators for the Relationship between Stress Levels and Students’ Perception of Their Study and Intention to Professional Practice 

	Discussion 
	Limitations 
	Conclusions 
	References

