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(Abstracts)
Background

This study aimed to identify factors associated with the resilience of nursing students during the
COVID-19 pandemic and to provide relevant information that can support nursing students during in—
hospital training.
Methods

This research was a secondary data analysis from a cross-sectional study. Study participants
included 269 nursing students, of whom 165 were undergraduates and 104 were graduate students at
St. Luke's International University. Variable measurements included basic information about the
participants, the Bidimensional Resilience Scale, health behavior during the COVID-19 pandemic, the
impact of the COVID-19 pandemic, knowledge of COVID-19, and vaccination. Multiple linear regression
analysis was conducted with the Bidimensional Resilience Scale scores as the dependent variable. Data
were collected from July to October 2022. This study was approved by the St. Luke’s International
University Research Ethics Review Committee.
Results

Factors associated with the resilience of nursing students during the COVID-19 pandemic were
history of COVID-19 infection ( £ =0.148, p =0.01), confidence to overcome the impact of the COVID-19
pandemic (4 =0.128, p =0.031), infection prevention behaviors such as avoiding hand-to-face contact
(p=0.149, p =0.013) and gargling (£ =0.170, p =0.006), and stress associated with social distance
(£ =0.190, p =0.005). Vaccine side effects (f=-0.195, p =<.001) and feeling alienated from society
(p=-0.145, p =0.033) were negatively associated with resilience.
Conclusion

Support will continue to be needed to help nursing students appropriately carry out infection—

prevention behaviors and protect them from the stress of being isolated.
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I. BACKGROUND

The World Health Organization declared the
COVID-19 pandemic in March 2020. COVID-19
infection spread worldwide, and in Japan, a state of
emergency was declared in all prefectures in April
2020.

During that time, the environment surrounding
university students changed dramatically as classes
shifted from face-to-face to online. Mental health
problems among university students during the
COVID-19 pandemic, such as anxiety, stress, and
resulting poor sleep quality and depression, have been
reported worldwide.” In particular, for nursing
students, opportunities for hospital training were
restricted. Even after hospital training had resumed,
nursing students were required to take strict infection
control measures as they were still at risk of being
exposed to COVID-19. In a previous study of Japanese
nursing students in 2021, more than 60% of the
participants reported that their life satisfaction
worsened after the pandemic.” Life satisfaction, fear of
COVID-19, and worse economic status were factors
associated with an increased risk of anxiety and
depression among nursing students.?

Resilience is the ability to overcome the negative

effects of stress, adapt positively, and maintain mental
health*” Tt has been conceptualized as an individual
characteristic or process by which students adapt and
endure difficulties”’ Previous research has shown that
resilience is important in the academic lives of nursing
students*”

Factors reported to be associated with the resilience
of nursing students include support from family,
friends, faculty members, academic years as a nursing
student, loneliness, and empowerment.5> In a survey of
nursing students during the COVID-19 pandemic in
Australia, resilience scores was higher for those who
engaged In work and nursing-related jobs.ﬁ) However,
no studies have reported factors associated with the
resilience of nursing students during the COVID-19
pandemic in Japan. Identifying factors associated with
the resilience of nursing students during the COVID-19
pandemic will provide knowledge useful to those who
will continue to be required to take infection control
measures for hospital training and who may be
involved in the care of COVID-19 patients. Therefore,
this study aimed to identify such factors among St.
Luke’s International University students.
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I. METHODS

1. Study design
This research was a secondary data analysis from a
cross—sectional study using a web-based questionnaire

survey.

2. Secondary analysis of a cross-sectional study
The original study, ‘A comparison of the relationship
between nursing students’ sense of control and health
behaviours in Japan and the USA, was funded by the
Grants—-in-Aid for Scientific Research from the Japan
Society for the Promotion of Research (19K10794).” To
make international comparisons about a sense of
control, subjective health management skills, and health
promotion lifestyle, and to determine the associations
between these factors, the original study collected data
from nursing students at five universities in Japan and
the USA, including St. Luke’s International University.
One of the study results was reported as “Factors
related to intention to be vaccinated against COVID-19
among healthcare university students.”” This study
used data from students at five medical universities in
Japan and conducted a multivariate analysis with
intention to be vaccinated as outcome. Resilience was
included in the analysis as a predictor. Although the
original study did not analyze resilience as an outcome,
it is useful to identify factors associated with the
resilience of nursing students, as the COVID-19
pandemic impacted daily life and mental health. In this
study, only data collected from St. Luke’s International
University from the original study were used and
analyzed to explore factors associated with the

resilience of nursing students.

3. Study participants and data collection

The study participants were undergraduate and
graduate nursing students at St. Luke's International
University. Data were collected via a web-based
questionnaire using Google Forms. The invitation to
participate in the study was sent via the campus email.
Students participated in the survey by accessing the
Google form provided in the email after reading an
explanation of the study purpose, method, voluntary
participation, and privacy compliance, and clicking the
“T agree to participate in the study” button. Data were
collected from July to October 2022.

4 . Variable measurement

The questionnaire included basic information about
the participants, the Bidimensional Resilience Scale,
health behavior during the COVID-19 pandemic, the
impact of the COVID-19 pandemic, knowledge of
COVID-19, and vaccination, all of which were used as
variables. These variables were included with reference
to the psychosocial effects of the COVID-19 pandemic
in Japan as reported in the previous study.g)

1) Basic information about the participants

Basic information about the participants was
collected, including enrollment program, presence of a
housemate, part-time job, sleeping hours, presence of
chronic diseases, history of COVID-19 infection, and
history of dealing with COVID-19 patients.

2) The Bidimensional Resilience Scale

The Bidimensional Resilience Scale is a 21-item scale
developed by Hirano'” and confirmed to be reliable and
valid. The Bidimensional Resilience Scale consists of
the qualities resilience subscale which includes factors
such as optimism, control, action, and sociability, and
the acquisition resilience subscale which comprises
problem-solving thinking, self-understanding, and
understanding others!” The scale has been confirmed
reliable (Cronbach’s coefficient of 0.90) and validated
by significantly higher correlations with existing similar
scale.” Participants were asked to respond to each
item using a 5-point scale ranging from “strongly
agree” to “strongly disagree”. The total of each item
was used as the overall scale scores which ranged from
21 to 105.

3) Health behavior under the COVID-19 pandemic

The health behavior under the COVID-19 pandemic
questionnaire was developed by the authors (AK and
RA) and included 21 questions about health behaviors
during the COVID-19 pandemic (e.g, wearing a mask
in public, paying attention to respiratory symptoms,
taking body temperature regularly, etc.). The
frequency of these health behaviors was measured
using a 4-point Likert scale ranging from “always” to
“‘never”. To ensure validity, the questionnaire items
were revised through a pilot study and multiple
discussions by the authors (AK and RA).
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4) The impact of COVID-19 pandemic

The impact of COVID-19 (six items), developed by
the authors (AK and RA), asked participants to
respond to four options ranging from “strongly” to “not
at all” regarding the extent to which the COVID-19
pandemic affected their lives (daily life, work, study,
and financial situation). On a five-point scale from
“strongly agree” to “strongly disagree,” participants
were also asked whether infection prevention controls
were adequate in their residential areas and at the

university.

5) Knowledge of COVID-19

Participants were asked to respond on a 5-point
scale from “very high” to “very low” regarding their
knowledge of the COVID-19 disease and the vaccine.

6) Vaccination

Data were collected on the number of vaccinations,
side effects, and whether they received further
vaccines. Participants were asked to answer on a
4-point scale of “definitely want to receive more
vaccines,” “want to receive more if necessary,” “not

really want to receive,” and “not want to receive more”.

5. Statistical analysis

Descriptive statistics, means and standard deviations,
and sample proportions (n, %) were calculated for the
variables included in this study. After confirming the
normality of the data for the dependent variable using
histogram and Quantile-Quantile Plot, multiple linear
regression analysis was conducted using the forced
entry method with the Bidimensional Resilience Scale
scores as the dependent variable. Multicollinearity was
tested using variance inflation factor (VIF). Statistical
significance was set at a two-sided p-value < 0.05. IBM
SPSS Statistics Version 29 was used for statistical

analysis.

6. Ethical consideration

This study was approved by the St. Luke's
International University Research Ethics Review
Committee (Approval No: 22-A024) and Medical
Research Ethics Committee at the Tokyo Medical and
Dental University (M2021-231).

II. RESULTS

1. Characteristics of the participants

We asked 755 students to complete the survey and
received responses from 269 (response rate 35.6%).
The characteristics of the study participants are shown
in Table 1. Descriptive statistics for “housemate,”
“part-time job,” “history of dealing with COVID-19
patients,” and “side effects of vaccines” are presented
for the sample excluding missing values.

Of the participants, 61.3% (#=165) were
undergraduate students while 38.7% (n=104) were
graduate students; 9.3% (»=25) had a history of
COVID-19 infection and 21.9% (7#=59) had a history of
dealing with COVID-19 patients. Most participants
(91.1%) had been vaccinated three or more times, and
82.2% (n=221) reported experiencing side effects. The
mean score on the Bidimensional Resilience Scale was
80.2+£96. For the scales developed by the authors,
Cronbach’s alpha coefficients were calculated, obtaining
0.81 for “Health behavior under COVID-19 pandemic”
and 0. 33 for “The impact of COVID-19 pandemic”.

2. Factors associated with the Bidimensional
Resilience Scale score

The results of multiple linear regression analysis
with the Bidimensional Resilience Scale score as the
dependent variable are shown in Table 2. Analysis of
variance for the multiple regression linear model was
F =497, p <0001.

The VIF was less than 3 for all variables and no
multicollinearity was observed.

Factors associated with Bidimensional Resilience
were “history of COVID-19 infection” (f=0.148,
»=001), “confidence to overcome the impact of the
COVID-19 pandemic” (f=0.128, p=0.031), and “side
effects of vaccines” (f=-0.195 p =<001). In the
health behavior during the COVID-19 pandemic, “avoid
hand-to-face contact” (£=0.149, p=0013), “gargle
immediately after returning home” (4 =0.17, p=0.006),
“have stress and/or symptoms of depression due to
following the social distancing orders” (5 =0.19,
p =0005), and “feel alienated from society” ( f=—0.145,
»=0033) were associated with the Bidimensional
Resilience.
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Table 1. Characteristics of the participants

n =269

n %

Enrolment program Undergraduate 165 61.3
Graduate 104 38.7

Housemate (n=267) Live with somebody 197 73.2
Alone 70 26.0

Part time job (n=266) Not at all 52 19.5
Less than 10 hours/week 81 30.5

10-20 hours/week 66 24.8

20-40 hours/week 35 13.2

40 hours or more per week 32 12.0

Chronic diseases Have 35 13.0
None 234 87.0

History of COVID-19 infection Have 25 9.3
None 244 90.7

History of dealing with COVID-19 patients (n=267) Have 59 21.9
None 208 77.3

Number of vaccinations Never 10 3.7
Once 0 0

Twice 14 5.2

3 times or more 245 91.1

Side effects of vaccines (n=259) Had 221 82.2
None 38 14.1

Whether they received further vaccines Definitely want to receive 74 27.5
Want to receive more if necessary 141 52.4

Not really want to receive 39 14.5

Not want to receive more 15 5.6

Mean(SD) Range

The Bidimensional Resilience Scale score 80.2(9.6) 49-105
Innate factors Optimism 11.6(2.2) 5-15

Control 11.0(2.1) 5-15

Sociability 10.3(2.7) 3-15

Vitality 12.0(2.4) 4-15

Acquired factors Problem-solving 11.7(1.9) 5-15

Self-understanding 11.3(1.7) 6-15

Understanding others 12.4(1.9) 5-15

Sleeping hours 6.44(1.1) 2-10
Knowledge of the COVID-19 disease 3.33(0.64) 2-5
Knowledge of the COVID-19 vaccine 3.27(0.64) 2-5

. DISCUSSION

The resilience of nursing students during the
COVID-19 pandemic was associated with a history of
COVID-19 infection, infection prevention behaviors
such as avoiding hand-to-face contact and gargling, the
stress associated with social distance, and confidence to
overcome the impact of the COVID-19 pandemic.
Vaccine side effects and feeling alienated from society
were negatively associated with resilience. A previous
study of nursing students at another university before

the COVID-19 pandemic reported subscale scores of
9-12 on the Bidimensional Resilience Scale'”, which did
not differ significantly from the scores of nursing
students during the COVID-19 pandemic in the
present study.

Fear of the virus is one of the challenges nursing
students face during the COVID-19 pandemic,@
Regarding the association between a history of
COVID-19 infection and resilience in this study, it is
possible that the experience of actually being infected
and overcoming COVID-19 may have reduced fear of
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the virus. However, young women are more likely to
have stronger symptoms of COVID-19 infection, which
can easily affect their social lives.!? Since this study did
not collect data on the intensity of symptoms and
sequelae caused by COVID-19, the severity of these
symptoms may have had a negative impact on
resilience. Therefore, there are limitations in the
generalizability of the results regarding the association
between history of COVID-19 infection and resilience.
The positive association between resilience scores and
stress and/or symptoms of depression due to social
distance was an interesting finding. A previous study
reported that “decentering,” the skill of distancing
oneself from stress by viewing it as temporary, was

’ As data on

positively correlated with resilience.”
“decentering” was not collected in the present study,
this may have been a parametric variable that showed
a positive correlation between stress and resilience.

While taking infection prevention behaviors such as
gargling and social distancing were associated with
resilience, a previous study also reported that proper
preparation and training in infection prevention
measures could lead to empowerment and resilience
building.'¥ This finding suggests that the resilience of
nursing students during the COVID-19 pandemic may
differ by grade level. Although the sample in this study
was limited and participants were not divided by grade
level, future analysis of nursing students separately by
grade level or enrollment program may show
differences in factors related to resilience. Studies of
university students have shown that infection
prevention measures do not affect their mental
health," it is necessary to continue supporting nursing
students in taking infection prevention measures
against COVID-19.

On the other hand, vaccine side effects had a
negative impact on resilience. Motivation to vaccinate
against COVID-19 is related to protecting the lives and
health of self and others."”
vaccination due to side effects may have hindered the

Negative attitudes toward

infection prevention behaviors of nursing students and
negatively affected their resilience. The side effects
were considered as a physical and psychological
burden, especially for nursing students who are
recommended to be vaccinated in preparation for
hospital training. In addition, the negative impact of
social isolation on resilience is consistent with the

findings of previous studies® Although restrictions

such as stay-homes have now been lifted, mental
support for nursing students will continue to be
required, as the support of family, friends, and faculty
members is an important factor in their resilience.”

In this study, multiple linear regression analysis was
conducted using forced entry methods for variables
considered to be factors associated with resilience from
the previous study. However, the adjusted R-square
for the model was low at 0.39, and the standardized
partial regression coefficient was generally small. This
means that the degree of explanation of factors
associated with resilience is not high. Given the cross—
sectional nature of this study, it is important to note
that we cannot establish a causal relationship between
the variables.

V. CONCLUSION

Results of a survey of 269 nursing students during
the COVID-19 pandemic showed that a history of
COVID-19 infection, infection prevention behaviors
such as gargling, the stress associated with social
distance, and confidence to overcome the impacts of
COVID-19 pandemic were associated with resilience.
Vaccine side effects and social alienation had a negative
impact on resilience. Support will still be needed to
help nursing students appropriately carry out infection
prevention practices and protect them from
experiencing stress from isolation. Since this study did
not analyze factors related to resilience separately for
each grade level, future research should take these
factors into account to consider support measures that
are more specific to the attributes of the nursing
students.

Acknowledgements

We would like to thank all the participants in this
study.

This study is conducted by the Scientific Research
Fund; Japan Society for the Promotion of Science
(19K10794). The principal investigator was AK. We
would also like to thank Ms. Gianina Mayo-Sosmena
for the English language editing.

REFERENCES

1) Batra K, Sharma M, Batra R, et al. Assessing the
Psychological Impact of COVID-19 among College
Students: An Evidence of 15 Countries. Healthcare.



SHOKI et. al : Factors Associated with the Resilience of St. Luke’s International University Nursing Students During the COVID-19 Pandemic 39

2021; 9 :222. https:// doi.org/10.3390/healthcare9020222

2) Tto Y, Kako J, Kajiwara K, et al. Impact of the
COVID-19 pandemic on the mental health of nursing
students in Japan: a cross-sectional study. Environ
Health Prev Med. 2022;27:40. doi: 10.1265/ehpm.22-
00128. PMID: 36244760; PMCID: PMC9640737.

3) Reyes AT, Andrusyszyn MA, Iwasiw C, et al
Resilience in Nursing Education: An Integrative
Review. ] Nurs Educ. 2015;54 (8):438-444.

4) Stephens TM. Nursing student resilience: a
concept clarification. Nurs Forum. 2013:48(2):125-
133.

5) Thomas LJ, Revell SH. Resilience in nursing
students: An integrative review. Nurse Educ Today.
2016;36:457-462.

6) Hamadeh Kerbage S, Garvey L, Willetts G, et al.
Undergraduate nursing students’ resilience,
challenges, and supports during corona virus
pandemic. Int J Ment Health Nurs. 2021;30:1407-1416.

7) KAKEN: A comparison of the relationship between
nursing students’ sense of control and health
behaviours in Japan and the USA [Internet]. https://
kaken.nii.ac.jp/ja/grant/ KAKENHI-PROJECT-
19K10794/ [cited 2023-11-05](In Japanese)

8) Kondo A, Abuliezi R, Ota E, et al. Factors related
to intention to take vaccination of COVID-19 among
healthcare university students. The 7™ Annual
Conference of Japan Society for International
Nursing. 2023-11-18&19; General abstracts(oral
presentations) O-4.

9) Shigemura J, Takahashi S, Oe M, et al. Toward the
Understanding of the Psychosocial Effect of COVID-19
Pandemic. Traumatic Stress. 2020;18(1):71-79.

10) Hirano M. A Study of the Classification of
Resilience Factors: Development of the Bidimensional

Resilience Scale (BRS). Tha Japanese Journal of
Personality. 2010;19(2):94-106. (In Japanese).

11) Tanji F, Nanbu H, Ono M, et all. The association
between resilience and academic performance among
nursing students: a cross-sectional study in Japan. ]
Rural Med. 2021;16 (4): 206-213.

12) Takahashi S. Post COVID conditions and women’s
living environment and employment. J Jp Soc
Psychosom Obstet Gynecol. 2023;27(3):266-269.
[Internet]https://search.jamas.or.jp/link/ui/20232023
01 (In Japanese)|cited 2023-09-23].

13) Koda A, Haramaki Y. Relationship between
Decentering, Resilience Factors, and Stress Response.
Bulletin of Center for Clinical Psychology and Human
Development, Kyushu University. 2022;13:41-46. https.//
doiorg/10.15017 /4777946

14) Heath C, Sommerfield A, von Ungern - Sternberg
BS. Resilience strategies to manage psychological
distress among healthcare workers during the
COVID-19 pandemic: a narrative review.
Anaesthesia. 2020;75(10):1364-1371.

15) Hirokawa H, Imai M, Sawamura Y, et al. Study of
factors affecting depression of university students
during COVID-19 pandemic. Kansei Gakuin University
Bulletin of Psychological Science Research. 2023;49: 1 -
4. [Internet] https:.//search.jamas.or.jp/link/ui/202315
3915 (In Japanese)[cited 2023-09-23]

16) Kudo Y, Gotoh Y, Kakihara K, et al. Associations
between the attitudes toward the COVID-19 vaccine
and the motivation to get vaccinated against
COVID-19 among Japanese workers. Journal of
Occupational Safety and Health. 2021:14(2):129-139.
[Internet] https://doi.org/10.2486/josh.JOSH-2021-
0004-GE (In Japanese) [cited 2023-09-23]



