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Abstract

Background COVID-19is a challenge to education systems worldwide. The aim of the study was to explore the
impact of COVID-19-pandemic-related emotions and COVID-19-related concern for education on the study careers
and professional futures of nursing students.

Methods The study was completed between March and June 2023 using a multi-stage sampling design. A total of
1126 nursing students were recruited to complete the questionnaire. The self-administered questionnaire consisted
of basic characteristics of the subjects, the COVID-19-pandemic-related emotions scale, the COVID-19-related concern
for education scale, and the impact of the COVID-19 on study careers and professional futures scale (SCPFI-19 S).
One-way ANOVA/t-test, correlation coefficient analysis, and hierarchical linear regression analysis were used to explore
factors influencing changes in study careers and professional futures, and the relationship between COVID-19-
pandemic-related emotions and COVID-19-related concern for education.

Results Univariate analysis of variance indicated that residence, willingness, and whether to engage in nursing after
graduation were related to SCPFI-19 S (P < 0.05). COVID-19-pandemic-related emotions and COVID-19-related concern
for education were significantly and positively associated with SCPFI-19 S (r=0.566, P <0.01; r=0.199, P <0.01).
Stratified multiple regression analysis showed that COVID-19-pandemic-related emotions and COVID-19-related
concern for education of nursing students were significant predictors of SCPFI-19°S.

Conclusion Overall, both COVID-19-pandemic-related emotions and COVID-19-related concern for education were
significantly correlated with SCPFI-19 S. In future interventions, schools should consider structures and strategies to
support students’mental health and educational trajectories during current and future epidemics or similar crises.
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Background

On January 30, 2020, the World Health Organization
declared the new coronavirus (COVID-19) outbreak a
public health emergency of international concern [1].
COVID-19 is characterized by a long incubation period,
high infectiousness, and rapid outbreaks [2]. It not only
poses a huge challenge to our healthcare system but also
negatively affects social stability, economic development,
and other aspects [3].

In order to prevent the spread of the epidemic on cam-
pus, all schools and universities suspended teaching,
training, and laboratory activities to avoid direct contact
between people and to minimize spread between people
in different geographical regions [4]. Inevitably, nursing
education has also been affected by the shift from tra-
ditional teaching models to online teaching, leading to
significant changes in individual lifestyles. This creates
a sense of uncertainty and unpredictability that has an
impact on people’s psychological states [5]. As the major
reserve force of nursing professionals, nursing students
are at a learning stage in their fields. Their inadequate
understanding of COVID-19 and lack of clinical experi-
ence would bring complex emotions [6]. In particular,
they have faced a great deal of fear and anxiety due to
campus evacuation and the transition to remote learn-
ing. Students’ educational processes and learning pat-
terns have also changed, requiring significant resources
and increasing their vulnerability [7, 8]. At the same time,
undergraduate nursing students were very concerned
about their academic progress due to shifts in teach-
ing and assessment patterns [9]. However, some studies
have found that negative emotions may lead to decreased
motivation and difficulty concentrating, affecting the
depth and effectiveness of learning for students [10, 11].
Affect-Cognition Theory suggests that emotions and cog-
nitive processes interact. Emotional states can influence
an individual’s cognitive processes and decision-making
behavior. During an epidemic, negative emotions (e.g.,
anxiety, fear) may interfere with the allocation of cogni-
tive resources and information processing, affecting the
processing of learning tasks and learning outcomes [12,
13]. Therefore, a deeper understanding of these factors
will help us provide targeted support and guidance to
help students better cope with negative emotions and
succeed in their studies and future careers.

College and university education, i.e., the goal of most
young people, is to acquire knowledge or skills that will
be decisive for their careers [14]. During the COVID-
19 pandemic, online learning has become the norm.
Although online learning has been reported to be use-
ful in nursing education, it may be less effective with-
out appropriate infrastructure and systematic learning
methods [15]. In addition, the delivery of clinical train-
ing is crucial in all nursing education [16]. However, due
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to the epidemic, clinical practice for nursing trainees
was suspended. Many nursing students reported that
they would have benefited from clinical placement dur-
ing their education to further develop their professional
competence. Not having the opportunity to practice in
the field may negatively impact nursing students’ techni-
cal proficiency [17, 18]. Therefore, nursing students have
expressed concern about changes to online learning and
clinical training, fearing that they will affect the overall
quality of their education and their careers after gradu-
ation [19]. Self-actualization theory states that individu-
als’ beliefs and expectations can influence their behavior
and level of effort. If individuals worry too much about
their education, it may reduce their motivation to aim
higher and succeed, which may affect their study career
and professional future [20]. Therefore, when examining
the relationship between them, we need to gain a deeper
understanding of this complexity, identify problems early,
and take appropriate measures to lay a solid foundation
for the successful development of students’ study careers
and professional futures.

Based on published studies, existing literature and
theories, we propose the following hypothesis: COVID-
19-pandemic-related emotions and COVID-19-related
concern for education in nursing students are signifi-
cantly associated with SCPFI-19 S. (see Fig. 1). This study
aims to provide a theoretical reference on how to effec-
tively improve the academic development of nursing
students.

Materials and methods

Participants

This study adopts a multi-stage sampling design, with a
period of March—June 2023 to complete. Inclusion cri-
teria: (1) enrolled as a full-time nursing student; (2) vol-
untary participation; and (3) ability to speak, read, and
communicate effectively with the investigators. Exclusion
Criteria: (1) refused to take part in this research; (2) non-
nursing students; and (3) persons whose studies were
interrupted or who were unable to complete their stud-
ies during the period of investigation. Based on the cri-
teria proposed by Kendall, which require a minimum of
10 respondents per item, we calculated the sample size by
multiplying the total number of items on the scale by 10
(N=[5+3+4+9] *10=170) [21].

First, Jinzhou Medical University was randomly
selected from six nursing colleges in Liaoning Province.
Secondly, 80% of the classes were selected from each
grade level (16 to 18 classes) in the university, including
the high school undergraduate and vocational college
undergraduate students. Thus, a total of 40 classes were
selected from the school. Thirdly, 25-30 students were
sampled from each class. A total of 1186 nursing students
were selected. Trained interviewers conduct face-to-face
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COVID-19-pandemic-related
emotions

COVID-19-related concern

for education

Fig. 1 Hypothetical model

interviews with nursing students. Prior to data collection,
the 10 graduate students responsible for the interviews
received uniform training on how to use standardized
language and instructions. In the end, 1176 out of 1186
nursing students participated in the survey, of which
1126 effectively completed the questionnaire. The effec-
tive response rate was 94.94%, and the average time to
complete the questionnaire was approximately 3.5 min.
The study protocol met the standards and was approved
by the Ethics Committee of Jinzhou Medical University,
and informed consent was obtained from participants
and legal guardians.

Instrument

The COVID-19-pandemic-related emotions scale

The COVID-19-pandemic-related emotions scale was
taken from Bellini et als recent study, which aimed to
assess the psychological responses of nursing students to
COVID-19 [22]. The scale consists of 5 items: fear, anxi-
ety, worry, sadness, and anger. These items were scored
on a Likert-type scale ranging from 1 (not at all) to 5
(extremely). The total score is obtained by summing the
responses to each item, with scores ranging from 5 to 25.
In this study, the Cronbach’s alpha of the scale was 0.932,
indicating good internal consistency [23].

The COVID-19-related concern for education scale

Tone Nygaard Flglo et al. compiled the COVID-19-re-
lated concern for education scale in 2022 [24]. The scale
consists of 9 items, which are: (1) trust in governmental
handling of the COVID-19 situation; (2) trust in univer-
sities’ handling of the COVID-19 situation; (3) feeling
lonely due to COVID-19 placement; (4) concerns about
the quality of education; (5) concerns about high absen-
teeism during clinical training; (6) concerns about the
completion of clinical training; (7) fewer learning situa-
tions during clinical training; (8) insufficient guidance
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SCPFI-19S

during clinical training; (9) satisfaction with the educa-
tional curriculum. These items were scored on a 5-point
Likert scale, where 1=strongly disagree, 2=disagree,
3=neither agree nor disagree, 4=agree, and 5=strongly
agree. The Cronbach’s alpha value for this scale in this
study was 0.851, which has good internal consistency
[25].

The impact of COVID-19 on study careers and professional
futures scale

The impact of COVID-on the study careers and profes-
sional futures scale was developed by Tone Nygaard Flglo
et al. [24]. The scale consists of 3 items, which were rated
on a five-point Likert scale and ranged from “not at all”
(1 point) to “extremely” (5 points). The total score of the
scale ranged from 3 to 15. The higher the score, the more
severe the effect. The Cronbach’s alpha of the scale was
0.940, which has good internal consistency [23].

Statistical analysis

The factor structure of the scale was analysed in this
study using exploratory factor analysis. Statistical analy-
sis were performed using IBM SPSS 25.0; measurements
were expressed as means and standard deviations; counts
were expressed as frequencies and percentages; and the
effect of COVID-19 on nursing students’ careers and
professional futures was tested using t-tests or ANOVA.
Pearson correlation analysis was used to describe the
relationship between variables. A hierarchical multiple
regression model was developed to test the incremental
variance of each combination of independent factors,
with SCPFI-19 S as the dependent variable. In this study,
the first step added the basic characteristics of nursing
students to the regression model, the second step added
COVID-19-pandemic-related emotions to the regression
model, and the third step added COVID-19-related con-
cern for education to the regression model. The relative



Song et al. BMC Medical Education (2024) 24:278

Table 1 Descriptive characteristics of SCPFI-19 S for nursing
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Table 2 Means, standard deviations, and correlations among the

students (N=1126) study variables
Variables Group N(%) Mean+SD  F/t P Variables Mean+SD 1 2 3
Gender Male 145( 9) 3.020+0251 -0312 0.755 COVID-19-pandemic-related 10.094+4359 1
Female 81(87.1)  2.94120.094 emotions
Age 15-20 195( 3) 6686+2973 2163 0.115 COVID-19-related concern for 29.038+6487 0.185 1
21-25 926(82.3) 6.241+2.930 education . .
>26 5(04) 740044827 SCPEI-19°S 6.320£2950 0.566 0.199 1
Residence  Urban 577(530) 597042950 10462 0001 |ofe”represents P<0.01
Suburb 436(38.7) 6.812+2928
Grade E:Jeriman 9(3;2 i; ziizigzi 5499 0089 the r}ursing program, 56.8% of all participe{nts chose the
Sophomore 460(409) 6467 +2.935 nursing program voluntarily, 24.2% were influenced by
Junlor 55(138) 586542851 others to choose the nursing program, and 19.0% chose
Willingness  Voluntary 640(5 8 2843:0112 5641 0004  thenursing program for other reasons. When it comes to
Choice whether or not to pursue a nursing profession after grad-
Influenced  272(242) 2.996+0.182 uation, 47.4% of the participants answered yes, 12.0%
by others answered no, and 40.6% answered unsure.
Others 214(19.0) 3.137+£0.214
Whetherto  Yes 534(474) 6084+2.783 3601 0028 Description of SCPFI-19 S for nursing students
engage in In this study, the Mean+SD of SCPFI-19 S was
ngjgtiif;er (6.32£2.95) points. When SCPFI-19 S was the dependent
No 1350120) 6719+ 3444 variable, the difference between the place of residence,
Uncertain  457(406) 6.477+2.965 willingness, and whether to engage in nursing after grad-

importance of the variables retained in the final multi-
variate regression model helped to explain the variance
of the SCPFI-19 S, expressed as standardized beta values.
Adjusted R? values were used to assess model fit. P-val-
ues less than 0.05 (bilateral) were considered statistically
significant.

Results
Exploratory factor analysis
The KMO test for the COVID-19-pandemic-related emo-
tions scale was 0.849, and Bartlett sphericity test was sig-
nificant (x2=5116.307; P<0.001). One factors supported
by gravel maps accounted for 78.627% of the variance.
The KMO test for the COVID-19-related concern for
education scale was 0.832, and Bartlett sphericity test
was significant (x2=6979.067; P<0.001). Two factors
supported by gravel maps accounted for 71.650% of the
variance, respectively explaining 48.282% and 23.369%.
The KMO test for SCPFI-19 S was 0.748, and Bartlett
sphericity test was significant (x2=3147.507; P<0.001).
One factors supported by gravel maps accounted for
89.320% of the variance.

Demographic information

Of the 1126 nursing students, 145 (12.9%) were male
and 981 (87.1%) were female. The age range of nursing
students was 15 30 years. The majority of participants
(53.0%) lived in urban areas, 38.7% in suburban areas,
and 8.3% in rural areas. As for the willingness to choose

uation was liberalized had statistically significant differ-
ences in all variables. See Table 1 for more details.

Correlation of SCPFI-19 S variables with predictors for
nursing students

In Pearson correlation analysis, COVID-19-pandemic-
related emotions were positively correlated with SCPFI-
19 S (r=0.566, P<0.01). The COVID-19-related concern
for education was also positively correlated with SCPFI-
19 S (r=0.199, P<0.01). See Table 2 for more details.

Hierarchical multiple regression analysis

The results of the multiple linear regression analysis of
the effect of COVID-19 on nursing students’ academic
careers and professional futures are presented in Table 3.
At each step, the independent variables contributed sig-
nificantly to their variance. Using SCPFI-19 S as the
dependent variable, the general demographic character-
istics of nursing students were first examined, including
gender, age, place of residence, grade, willingness, and
whether to engage in nursing after graduation. These
factors accounted for 1.4% of the variance. In the sec-
ond step, after controlling for demographic characteris-
tics, this study found that COVID-19 pandemic-related
emotions were positively associated with SCPFI-19 S.
COVID-19-pandemic-related emotions had a significant
effect on nursing students’ study careers and professional
futures (F=78.012, adjusted R*=0.324, R? change=0.309).
In the third step, “COVID-19-related concern for educa-
tion " was added to the model, and it was significantly



Song et al. BMC Medical Education (2024) 24:278 Page 5 of 8
Table 3 Hierarchical multiple regression prediction SCPFI-19 S scores
Variables Step 1 Step 2 Step 3

B P B P B P
Control variables
Gender 0.013 0.652 -0.018 0.463 -0.023 0.355
Age -0.041 0.175 -0.039 0.119 -0.038 0.122
Residence 0098 0.001 0.036 0.150 0.033 0.182
Grade -0.027 0.368 -0.014 0.571 -0.004 0.862
Willingness 0.057 0.068 0.038 0.143 0.041 0.108
Whether to engage in nursing after graduation 0.048 0.126 0.039 0.128 0.042 0.101
COVID-19-pandemic-related emotions 0561 <0.001 0543 <0001
COVID-19-related concern for education 0101 <0.001
F 372" 78012™ 71.330™
R? 0.020 0328 0.338
Adjusted R? 0014 0324 0.333
R’-change 0.020 0.309 0010

Note™"p<0.001

and positively associated with SCPFI-19 S explaining
33.3% of the variance. See Table 3 for more details.

Discussion

This study is the first to explore and determine the rela-
tionship between nursing students’ demographic char-
acteristics, COVID-19-pandemic-related = emotions,
COVID-19-related concern for education, and their
study careers and professional futures. This study is valu-
able for understanding how nursing students respond to
public health event-related content and achieve holistic
personal development.

Nursing students living in rural areas had the highest
scores on the impact of COVID-19 on their study careers
and professional futures. This may be due to the fact that,
first, educational resources in rural areas are relatively
limited, resulting in a large gap in their subject knowl-
edge and skill base. In order to fill this gap, they often
need to invest more time and effort; second, rural areas
may be relatively underdeveloped in terms of internet
and technological facilities, which may make distance
learning and online education more challenging. If nurs-
ing students are not able to fully participate in distance
learning, their educational experience and the quality of
their learning may be affected [26].

Students who chose the nursing program for other
reasons scored highest on the impact of COVID-19 on
their study careers and professional futures. During the
epidemic, care workers faced greater occupational risk
due to the high contagiousness of COVID-19, which
may have caused them to doubt their choice of nursing
program or re-evaluate career options. In addition, the
epidemic may have led to uncertainty in the job market,
including the nursing profession. They may be more con-
cerned about future employment stability and opportuni-
ties, which may add to their academic and psychological

burdens, and they may face greater challenges during
their educational years [27].

Students who did not pursue nursing after graduation
scored significantly higher on the impact of COVID-19
on their study careers and professional futures than those
who were engaged in or unsure of their nursing careers
after graduation. This may be due to the fact that the fluc-
tuations in the job market and changes in the industry
during the epidemic made these students feel more trou-
bled and unsure of their career direction, which in turn
affected academic focus and motivation [28, 29].

Since the beginning of the COVID-19 pandemic, sev-
eral investigations have been carried out to assess the
impact of this emergency on healthcare professionals,
with particular attention paid to the psychological impact
[29, 30]. Several recent studies have reported data on the
impact of the SARS-CoV-2 emergency on the academic
education of future nurses. It has been shown that the
epidemic led to an increase in students’ negative feelings
towards the nursing profession, higher levels of anxiety,
and a reluctance to pursue a nursing career in the future
[31, 32]. The results of this study indicated a significant
positive correlation between nursing students’ emotions
related to their study careers and professional futures
during the COVID-19 pandemic. Emotions have a pro-
found impact on learning [33]. Jian Yang et al. found that
uncertainty about the COVID-19 pandemic and con-
cerns about their own health may increase anxiety and
stress among nursing students [34]. This emotional state
may affect their concentration, learning efficiency, and
even their performance in the field of education. Mai
Sakai’s study confirmed that social distance and segrega-
tion measures may cause nursing students to feel lonely
and isolated by their peers and teachers [35]. This lone-
liness may exacerbate their emotional distress and affect
social support in the academic and educational process.
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Magdalena Dziurka’s research indicated that nursing
students may feel worried and sad if they are unable to
gain sufficient clinical practice experience or face edu-
cational challenges due to the impact of the epidemic.
Such emotions may reduce their motivation and commit-
ment to their educational endeavors [36]. These findings
supported the results of this study. Despite the negative
mental health impact of the epidemic on nursing; on the
other hand, individuals have an intrinsic motivation to
grow positively by seeking to implement effective ways to
cope. It has been shown in the past that the application
of positive psychology can help people maintain a stable
mental state, even when facing difficulties. Secondly,
every student should develop the ability to approach
problems from multiple perspectives, find solutions, and
employ positive thinking to cope with challenges in their
academic and personal lives, contributing to their overall
development in education [23]. Therefore, it is critical to
explore in depth the relationship between emotions asso-
ciated with the COVID-19 pandemic and nursing stu-
dents’ study careers and professional futures. By gaining
a deeper understanding and examining this impact, we
can implement practical interventions to help students
better cope with their emotions, thereby contributing to
their overall development in education.

The results of the study showed a positive correla-
tion between nursing students’ concern for education
and their impact on learning careers and career futures
during the COVID-19 pandemic. That is, the higher the
education concern score, the higher the impact on study
careers and career futures score. Li Z-S et al. found that
even under normal circumstances, nursing students
may be exposed to higher levels of stress than students
in other health professions and therefore may be particu-
larly vulnerable to educational constraints resulting from
measures taken to limit the spread of COVID-19 [37, 38].
Clinical training is an essential component of all nursing
education. Due to the limitations of the epidemic, nurs-
ing students may face fewer learning situations and insuf-
ficient instruction in possible clinical training [24, 39].
Some schools may use distance learning, which may not
be as effective for nursing students as field participation
in clinical practice [40]. Distance learning may not pro-
vide the experience of direct interaction with patients,
limiting the development of practice skills. However, An
H et al. showed that a lack of clinical practice experience
may prevent nursing students from providing sufficient
examples and case studies in their teaching, leading to
relatively theoretical content and a lack of practical sup-
port, which ultimately affects the students’ integrated
learning experience [41, 42]. However, some research
suggests that moderate educational worry can motivate
students to study further and harder, leading them to be
more focused and engaged in their academics. Excessive
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worry may result in students’ academic development
being hindered [13]. Therefore, a balance between edu-
cational concerns and academic development is critical.
Schools can help students achieve good academic out-
comes through positive communication, personalized
support, and attention to students’ mental health.

However, there are some limitations to our study.
First, due to the cross-sectional design and self-report
measures, we were unable to determine the causal rela-
tionship between COVID-19-pandemic-related emo-
tions, COVID-19-related concern for education, and
study careers and professional futures. The relationship
between these variables should be further explored using
a longitudinal approach in future studies. Second, our
study sample represented nursing students from a spe-
cific city, which may not be fully representative of the
reality of the entire nursing student population. Future
studies should consider expanding the sample size by
including more regions and various types of nursing edu-
cational institutions to enhance the applicability and gen-
eralizability of the findings.

Despite limitations, our findings provided an over-
view of the situation of undergraduate nursing students
after the COVID-19 blockade and suggested possible
intervention strategies to protect their well-being. First,
and most important, is to maintain a stable educational
framework, including minimizing changes in teaching
programs and publishing letters about changes as soon
as possible [43]. Second, university-specific interventions
(e.g., psychoeducation, emotional self-regulation, and
positive mental health promotion) to address students’
biopsychosocial needs [44]. Finally, methods to increase
self-esteem, sense of self-control, and self-efficacy may
enhance students’ control over their clinical practice [45].
Nursing students are the future health care providers,
and their education and healthy growth are important for
the development of the health care industry [46].

Theoretically, this study contributes to a deeper under-
standing of the mechanisms by which the emotional and
educational concerns of nursing students in the epidemic
affect their study careers and professional futures. Prac-
tically, this study provided new perspectives on how to
promote nursing students’ academic careers and profes-
sional futures. At the same time, this study can also guide
us to learn lessons from this COVID-19 epidemic, pay
attention to solving the problems of nursing students in
public health emergencies, better meet the needs of nurs-
ing personnel training in the COVID-19 epidemic, and
further improve the system of nursing personnel training
in vocational schools.
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Application of research findings to education and clinical
nursing practice

COVID-19 epidemics, as acute, pervasive, and persistent
stressors, have a significant impact on both society and
individuals. This study was conducted to correlate the
emotions, educational concerns, and impact on the aca-
demic career and professional future of nursing students
during the epidemic. It was also to understand the factors
affecting nursing students’ academic careers and profes-
sional futures. These findings not only provide substantial
suggestions for students to better address their emotional
concerns but also provide guidance for improving nurs-
ing education, thus providing a theoretical reference for
nursing educators to improve the academic development
of nursing students in higher education.

Conclusion

Overall, both COVID-19-pandemic-related emotions
and COVID-19-related concern for education were sig-
nificantly associated with both study careers and pro-
fessional futures. In the future, education systems will
need to be flexible and adaptive to change, focusing on
the holistic development and mental health of students
to ensure that they have access to effective education
and support despite epidemics and other challenges. At
the same time, educational institutions and policymak-
ers should consider the needs of students in changes to
teaching and assessment models to ensure that changes
do not negatively affect students’ academic progress,
especially in practice-oriented professions such as
nursing.
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