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Abstract
Objective: Medical science students, especially nursing students, are more likely to experience academic stress; therefore, resil-
ience helps them focus on their lessons attentively. However, the results of a few existing studies regarding how resilience impacts 
the academic performance of medical science students are incongruent. This study aimed to investigate whether resilience impacts 
the academic performance of Japanese nursing students.
Methods: We conducted a cross-sectional, self-administered questionnaire survey from September to November 2020. A total of 
229 undergraduate nursing students participated in this study; here, resilience was measured using the Bidimensional Resilience 
Scale, which includes innate factors (optimism, control, sociability, and vitality) and acquired factors (problem-solving, self-under-
standing, and understanding others). Academic performance was measured using the functional grade point average (f-GPA). Co-
variates were demographics, pre-entry academic performance levels, medical history, time spent walking, psychological distress, 
subjective economic status, and part-time jobs. Multivariate regression analyses were performed.
Results: Among the 229 participants, the f-GPA mean (standard deviation) was 2.93 (0.46). Only vitality was significantly associ-
ated with a higher f-GPA after multiple imputations (β = 0.06; 95% confidence interval = 0.03–0.09; P<0.01). The Poisson regres-
sion analysis of 212 participants with all data indicated that vitality was associated with the fourth quartile f-GPA (prevalence ratio, 
1.05; 95% confidence interval, 1.03–1.08; P<0.01).
Conclusion: There was a significant association between the vitality of resilience components and academic performance among 
Japanese nursing students. This study suggests that an approach that develops resilience is necessary for the academic success of 
nursing students.
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Introduction

The academic performance of university or college 
students is efficiently measured using grade point aver-
age (GPA), which also evaluates their academic goals and 

educational quality. In Japan, the number of universities 
(n=795) and the percentage of students who attend univer-
sity (54.4%) are increasing each year1, 2). Universities or col-
leges that include nursing faculties account for one-third of 
all the universities and colleges in Japan3). Therefore, the 
academic performance of nursing students and the quality 
of education in nursing colleges should be constantly im-
proved.

Many studies have reported related factors, such as 
lifestyle (e.g., physical activity, sleep, eating habits, and 
part-time jobs), which impact the academic performance 
of university students4–10). Additionally, previous studies 
have focused on psychological factors such as self-efficacy, 
personality, psychological distress, learning, and motiva-
tion strategies11–16). Medical science students, including 
nursing students, must learn and retain a massive amount 
of information, thereby experiencing higher levels of aca-
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demic stress12, 17). Therefore, they must possess resilience to 
achieve their required or desired academic goals17).

Resilience is defined as the ability of an individual to 
bounce back or recover from stress18). Although several 
studies have examined the association between resilience 
and academic performance among medical science stu-
dents, the results were inconsistent19–22). For example, Beau-
vais et al.19) reported that the association between resilience 
and academic performance was not observed in undergrad-
uate nursing students but was observed in graduate nursing 
students. Conversely, Montas et al.22) reported that dental 
students with high resilience or high grit achieved higher 
GPAs. The differences in results may stem from the char-
acteristics of each department of a university, country, cul-
ture, or educational system. Furthermore, the components 
and concepts of resilience are not uniform23), and previous 
studies have not focused on the components of resilience 
associated with academic performance. Hirano et al.24) have 
developed the Bidimensional Resilience Scale (BRS), which 
provides a more multifaceted view of resilience and includes 
innate factors (optimism, control, sociability, and vitality) 
and acquired factors (problem-solving, self-understanding, 
and understanding others). Therefore, it is necessary to con-
firm which components of resilience are related to academic 
performance using a scale such as the BRS.

To the best of our knowledge, however, no study has ex-
amined which components of resilience are associated with 
academic performance among nursing students in Japan. 
The present study aimed to investigate the components of 
resilience associated with academic performance among 
Japanese nursing students using the BRS.

Materials and Methods
Study design and participants

We conducted a cross-sectional, web-based, self-admin-
istered questionnaire survey at a nursing college in Akita, 
northern Japan. We conducted the survey anonymously 
from September 25 to November 30, 2020. We distributed 
a web-based self-administered questionnaire to all un-
dergraduate students (n=430), and a total of 293 students 
(68.1%) responded to the questionnaire. We excluded 61 stu-
dents from the fourth year, as their academic performance 
was assessed differently than that of the first-to-third-year 
students. We also excluded three students who had no aca-
demic performance data. Thus, 229 students, who were in 
first to third year, were included in the analyses.

We obtained and used information from the anonymous 
self-administered questionnaires after obtaining written 
consent from participants. This study was reviewed and ap-
proved by the Ethics Committee of the Japanese Red Cross 
Akita College of Nursing (approval number: 2020-113).

Exposure: resilience
In this study, resilience was the independent variable, 

which was measured using the BRS23–25). Previous studies 
have confirmed the validity and reliability of the BRS24, 26, 27). 
The BRS comprises 21 items in two dimensions: innate and 
acquired resilience factors. Innate factors include optimism, 
control, sociability, and vitality; acquired factors include 
problem-solving, self-understanding, and understanding 
others. Each of the seven factors was assessed using three 
questions with five response levels, ranging from 1 (strongly 
disagree) to 5 (strongly agree). Thus, the score of each of the 
seven factors ranged from 3 to 15, with higher scores indi-
cating a greater impact for each factor. Only one participant 
had missing values for this variable.

Outcome: academic performance
Academic performance was the dependent variable, 

which was measured using a functional grade point aver-
age (f-GPA)28), calculated using the raw score (0–100), grade 
point (GP), and credits, where GP = (raw score-55) / 10. The 
f-GPA is calculated as Σ (GP × credit) / Σ credit and rang-
es from 0 to 4.5 (continuous variable). For the fourth-year 
students (n=61), academic performance was measured us-
ing GPA, which is different from f-GPA and calculated by 
a method using letter grades that correspond to raw score 
ranges5, 28). Therefore, we excluded them from the statisti-
cal analysis. We used the cumulative f-GPA until the pre-
semester (until August 2020). The f-GPA was calculated by 
the college staff, and the participants were informed of their 
f-GPAs immediately prior to the survey. They self-reported 
their f-GPA levels during the survey.

The primary outcome reflected the f-GPA as a continu-
ous variable. As the secondary outcome, we used a dichot-
omous variable of the f-GPA using a cut-off point in the 
fourth quartile.

Measurements
The web-based questionnaire requested the following 

information from each participant: year at the college, sex, 
high school, medical history (presence or absence), height, 
body weight, subjective health (good, somewhat good, nor-
mal, not good, or bad), frequency of having breakfast (every 
day, sometimes, or never), smoking status (current, past, or 
non-smoker/underage), frequency of drinking (every day, 
sometimes, or none/underage), time spent walking (< 0.5, 
0.5-1, or ≥ 1 h/day), psychological distress (severe, moder-
ate, or low), insomnia (presence or absence), subjective eco-
nomic status (affluent, normal, or severe), commute time (< 
0.5, 0.5–1 or ≥ 1 h/one way), part-time jobs (not working, 
1–10 or ≥ 1 h/week), and sense of fulfillment in college life 
(fulfilling or not fulfilling).

We classified participants into tertiles using an adjusted 
standard deviation score of high school they graduated (pre-
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entry academic performance levels): higher, middle, or low-
er group. Body mass index (BMI) was calculated as body 
weight in kilograms, divided by height in meters squared 
and classified into three groups (< 18.5, 18.5–24.9, or ≥ 25.0 
kg/m2). Psychological distress was measured using the Kes-
sler Psychological Distress Scale (K6)29). The Japanese ver-
sion of the K6 has been validated previously30). Total scores 
of the K6 ranged from 0 to 24, with a higher score indicating 
severe psychological distress. In accordance with previous 
studies, we classified participants into three groups using 
cut-off points of 4/5 and 12/13: low (0–4 points), moderate 
(5–12 points), and severe (13–24 points)31, 32). Insomnia was 
measured using the Athens Insomnia Scale (AIS)33, 34), and 
its total point scores ranged from 0 to 24. We classified par-
ticipants with scores of ≥ 6 as having insomnia and those 
with scores of ≤5 as not having insomnia33).

We included, sex, year at the college, pre-entry academ-
ic performance levels, medical history, time spent walking, 
psychological distress, subjective economic status, and part-
time jobs as covariates in the statistical analyses.

Statistical analysis
For baseline characteristics, we evaluated the proportion 

of each measurement, median (interquartile range) of each 
BRS score, and mean (standard deviation; SD) of f-GPAs 
of all participants, according to their year at the college. 
The f-GPA was normally distributed (Shapiro–Wilk test, 
P=0.114).

We conducted a multivariate regression analysis to es-
timate the non-standardized coefficients (βs) and 95% con-
fidence intervals (CIs). First, we analyzed the responses of 
participants who responded to all questions (n=212). Sub-
sequently, we conducted a sensitivity analysis, including 
participants who had missed some of the items on the BRS 
or covariates (n=229). Multiple imputations were conducted 
for missing values of the BRS and covariates to create 10 
output datasets. In these imputations, we used the scores of 
the BRS, covariates, BMI, subjective health, frequency of 
having breakfast, smoking status, frequency of drinking, 
insomnia, commute time, and sense of fulfillment in college 
life as predictor variables. Multivariate regression models 
were applied to the imputed data to recalculate the pooled β 
and 95% CI for f-GPA. No multicollinearity was observed 
in any model in the regression analysis (VIF <5). We also 
conducted a Poisson regression analysis with a robust error 
variance to estimate the prevalence ratios (PRs) and 95% 
CIs for examining the association between the BRS and the 
fourth quartile f-GPA35, 36). The following two models were 
used to analyze the association between resilience and aca-
demic performance. Model 1 was adjusted for year at col-
lege and sex. Model 2 was adjusted for all potential con-
founding factors, including year at college, sex, pre-entry 
academic performance levels, medical history, time spent 

walking, psychological distress, subjective economic status, 
and part-time jobs.

All statistical analyses were performed using IBM SPSS 
Statistics version 25 (IBM SPSS Software Group, Chicago, 
IL, USA). All statistical tests were two-sided, and differ-
ences were accepted as significant at P<0.05.

Results

Table 1 shows the characteristics of all participants, in-
cluding those who were stratified by their college year. The 
proportion of women was 93.0% (n=213), and the number 
of participants in each year for first, second, and third years 
was 88 (38.4%), 84 (36.7%), and 57 (24.9%), respectively. 
The number of participants with severe and moderate psy-
chological distress was 25 (10.9%) and 101 (44.1%), respec-
tively. There was no difference in BRS scores between the 
different years in college. The mean (SD) f-GPA among all 
participants was 2.93 (0.46). Compared to the first (mean, 
3.03; SD, 0.46) and third years (mean, 3.00; SD, 0.40) in col-
lege, the mean f-GPA among the second-year students was 
lower (mean, 2.77; SD, 0.45).

Table 2 shows the association between resilience and ac-
ademic performance using multivariate regression analysis. 
In Model 1, after adjusting for year at college and sex, there 
was a significant positive association between the vitality 
of innate factors and f-GPA (β = 0.06; 95% CI, 0.03–0.09; 
P<0.01). In Model 2, after adjusting for full covariates, there 
was a significant positive association between the vitality 
of innate factors and f-GPA (β = 0.06; 95% CI, 0.03–0.09; 
P<0.01).

Table 3 shows the results of the multivariate regression 
analysis after multiple imputations. The results, even after 
multiple imputations, remained unchanged. In Model 1, af-
ter adjusting for year at college and sex, there was a sig-
nificant positive association between the vitality of innate 
factors and f-GPA (β = 0.06; 95% CI, 0.05–0.08; P<0.01). In 
Model 2, after adjusting for full covariates, there was a sig-
nificant positive association between the vitality of innate 
factors and f-GPA (β = 0.06; 95% CI, 0.03–0.09; P<0.01).

Table 4 shows the results from the Poisson regression 
analysis as a sensitivity analysis; the association between 
each score of the BRS and the fourth quartile f-GPA. The 
fourth quartile f-GPA was 3.25, and the number of partici-
pants who scored ≥ 3.25 and < 3.25 were 61 (26.6%) and 168 
(73.4%), respectively. In Model 1, after adjusting for year 
at college and sex, the vitality of innate factors was signifi-
cantly associated with a higher f-GPA (PR = 1.05; 95% CI, 
1.03–1.07; P<0.01). Model 2, after adjusting for full covari-
ates, also showed that the vitality of innate factors was sig-
nificantly associated with a higher f-GPA (PR = 1.05; 95% 
CI, 1.03–1.08; P<0.01).
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Table 1. Characteristics of the study participants (n=229)
Year at the college

All (n=229) First (n=88) Second (n=84) Third (n=57)
Sex (%)

Male 16 (7.0) 6 (6.8) 7 (8.3) 3 (5.3)
Female 213 (93.0) 82 (93.2) 77 (91.7) 54 (94.7)

Pre-entry academic performance levels (%)
Higher 85 (37.1) 30 (34.1) 28 (33.3) 27 (47.4)
Middle 70 (30.6) 27 (30.7) 32 (38.1) 11 (19.3)
Lower 64 (27.9) 28 (31.8) 19 (22.6) 17 (29.8)
Missing 10 (4.4) 3 (3.4) 5 (6.0) 2 (3.5)

Past medical history (%)
Presence 23 (10.0) 5 (5.7) 12 (14.3) 6 (10.5)
Absence 204 (89.1) 82 (93.2) 71 (84.5) 51 (89.5)
Missing 2 (0.9) 1 (1.1) 1 (1.2) 0 (0.0)

BMI (kg/m2) (%)
≤18.4 41 (17.9) 11 (12.5) 19 (22.6) 11 (19.3)
18.5–24.9 175 (76.4) 74 (84.1) 61 (72.6) 40 (70.2)
≥25.0 12 (5.2) 3 (3.4) 4 (4.8) 5 (8.8)
Missing 1 (0.4) 0 (0.0) 0 (0.0) 1 (1.8)

Subjective health (%)

 

Good 86 (37.6) 38 (43.2) 33 (39.3) 15 (26.3)
Somewhat good 64 (27.9) 25 (28.4) 26 (31.0) 13 (22.8)
Normal 65 (28.4) 21 (23.9) 22 (26.2) 22 (38.6)
Not good 12 (5.2) 3 (3.4) 3 (3.6) 6 (10.5)
Bad 2 (0.9) 1 (1.1) 0 (0.0) 1 (1.8)

Frequency of having a breakfast (%)
Everyday 176 (76.9) 69 (78.4) 65 (77.4) 42 (73.7)
Sometimes 46 (20.1) 18 (20.5) 16 (19.0) 12 (21.1)
None 7 (3.1) 1 (1.1) 3 (3.6) 3 (5.3)

Smoking status (%)
Current smoker 8 (3.5) 0 (0.0) 6 (7.1) 2 (3.5)
Past smoker 4 (1.7) 1 (1.1) 1 (1.2) 2 (3.5)
Non-smoker 217 (94.8) 87 (98.9) 77 (91.7) 53 (93.0)

Frequency of drinking (%)
Everyday 4 (1.7) 1 (1.1) 2 (2.4) 1 (1.8)
Sometimes 97 (42.4) 3 (3.4) 51 (60.7) 43 (75.4)
None 128 (55.9) 84 (95.5) 31 (36.9) 13 (22.8)

Time spent walking (%)
≥1 h/day 38 (16.6) 13 (14.8) 17 (20.2) 8 (14.0)
0.5–1 h/day 108 (47.2) 48 (54.5) 40 (47.6) 20 (35.1)
<0.5 h/day 83 (36.2) 27 (30.7) 27 (32.1) 29 (50.9)

Psychological distress (%)
Severe 25 (10.9) 7 (8.0) 10 (11.9) 8 (14.0)
Moderate 101 (44.1) 45 (51.1) 37 (44.0) 19 (33.3)
Low 99 (43.2) 33 (37.5) 37 (44.0) 29 (50.9)
Missing 4 (1.7) 3 (3.4) 0 (0.0) 1 (1.8)

Insomnia (%)
Presence 84 (36.7) 31 (35.2) 25 (29.8) 28 (49.1)
Absence 144 (62.9) 56 (63.6) 59 (70.2) 29 (50.9)
Missing 1 (0.4) 1 (1.1) 0 (0.0) 0 (0.0)

Subjective economic status (%)
Affluent 26 (11.4) 8 (9.1) 12 (14.3) 6 (10.5)
Normal 109 (47.6) 40 (45.5) 44 (52.4) 25 (43.9)
Severe 94 (41.0) 40 (45.5) 28 (33.3) 26 (45.6)

Commute time (%)
≥1 h/one way 34 (14.8) 17 (19.3) 13 (15.5) 4 (7.0)
0.5–1 h/one way 52 (22.7) 21 (23.9) 17 (20.2) 14 (24.6)
<0.5 h/one way 143 (62.4) 50 (56.8) 54 (64.3) 39 (68.4)

Part-time job (%)
Not working 77 (33.6) 45 (51.1) 19 (22.6) 13 (22.8)
1–10 h/week 77 (33.6) 28 (31.8) 29 (34.5) 20 (35.1)
≥11 h/week 75 (32.8) 15 (17.0) 36 (42.9) 24 (42.1)

A sense of fulfillment in the college life (%)
Fulfilling 189 (82.5) 77 (87.5) 65 (77.4) 47 (82.5)
Not fulfilling 40 (17.5) 11 (12.5) 19 (22.6) 10 (17.5)

BRS, median (interquartile range)
Innate factors

Optimism 12 (10.00–12.50) 12 (10.00–12.75) 12 (10.00–13.00) 12 (10.00–12.00)
Control 10 (9.00–12.00) 11 (9.00–12.00) 10 (9.00–12.00) 10 (7.00–12.00)
Sociability 10 (7.00–12.00) 10 (8.00-12.00) 10 (7.00-12.00) 9 (7.00-11.50)
Vitality 12 (10.00–13.00) 12 (10.00–13.00) 12 (10.00–13.00) 11 (9.00–12.00)

Acquired factors
Problem-solving 11 (9.00–12.00) 11 (10.00–12.00) 11 (9.00–12.00) 10 (9.00–12.00)
Self-understanding 10 (9.00–12.00) 10 (9.00–12.00) 10 (9.00–12.00) 11 (9.00–12.00)
Understanding others 12 (11.00–13.00) 12 (11.00–13.00) 12 (11.00–13.00) 12 (11.00–13.00)

f-GPA, mean (SD) 2.93 (0.46) 3.03 (0.46) 2.77 (0.45) 3.00 (0.40)

BMI: body mass index; BRS: bidimensional resilience scale; f-GPA: functional grade point average; SD: standard deviation.
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Table 2. Multivariate regression analysis: association between resilience and academic performance† (n=212)

BRS
Model 1‡ Model 2§

β 95% CI P β 95% CI P

Innate factors
Optimism 0.00 −0.04 0.03 0.89 0.00 −0.03 0.03 0.96
Control −0.03 −0.07 0.01 0.10 −0.03 −0.06 0.01 0.14
Sociability −0.02 −0.04 0.01 0.22 −0.01 −0.04 0.01 0.36
Vitality 0.06 0.03 0.09 <0.01 0.06 0.03 0.09 <0.01

Acquired factors
Problem-solving −0.01 −0.04 0.03 0.83 −0.01 −0.04 0.03 0.77
Self-understanding 0.00 −0.03 0.04 0.60 0.01 −0.03 0.03 0.52
Understanding others −0.01 −0.05 0.03 0.58 −0.02 −0.05 0.03 0.48

BRS: bidimensional resilience scale; CI: confidence interval. †Academic performance was measured by the functional grade 
point average. ‡Model 1: Year at the college and sex were adjusted. §Model 2: Model 1 + pre-entry academic performance lev-
els, medical history, time spent walking, psychological distress, subjective economic status, and part-time jobs.

Table 3. Multivariate regression analysis after multiple imputation: association between resilience and academic perfor-
mance† (n=229)

BRS
Model 1‡ Model 2§

β 95% CI P β 95% CI P

Innate factors
Optimism 0.00 −0.03 0.04 0.86 0.00 −0.03 0.04 0.77
Control −0.03 −0.06 0.00 0.07 −0.03 −0.06 0.01 0.11
Sociability −0.02 −0.05 0.00 0.11 −0.02 −0.04 0.01 0.20
Vitality 0.06 0.05 0.08 < 0.01 0.06 0.03 0.09 < 0.01

Acquired factors
Problem-solving −0.01 −0.04 0.02 0.63 −0.01 −0.04 0.02 0.55
Self-understanding 0.00 −0.03 0.03 0.86 0.00 −0.03 0.03 0.93
Understanding others −0.01 −0.05 0.03 0.77 −0.01 −0.04 0.03 0.79

BRS: bidimensional resilience scale; CI: confidence interval. †Academic performance was measured by the functional grade 
point average. ‡Model 1: Year at the college and sex were adjusted. §Model 2: Model 1 + pre-entry academic performance lev-
els, medical history, time spent walking, psychological distress, subjective economic status, and part-time jobs.

Table 4. Poisson regression analysis: association between resilience and the first quartile f-GPA (n=212)

BRS
Model 1† Model 2‡

PR 95% CI P PR 95% CI P

Innate factors
Optimism 0.99 0.96 1.01 0.39 0.99 0.97 1.01 0.38
Control 0.99 0.97 1.02 0.50 0.99 0.96 1.02 0.45
Sociability 0.99 0.97 1.01 0.33 1.00 0.98 1.01 0.61
Vitality 1.05 1.03 1.07 <0.01 1.05 1.03 1.08 <0.01

Acquired factors
Problem-solving 1.00 0.97 1.02 0.72 0.99 0.97 1.02 0.57
Self-understanding 1.00 0.97 1.02 0.84 1.00 0.97 1.03 0.93
Understanding others 1.00 0.96 1.03 0.80 1.00 0.96 1.03 0.87

BRS: bidimensional resilience scale; CI: confidence interval; f-GPA: functional grade point average; PR: prevalence ratio. 
†Model 1: Year at the college and sex were adjusted. ‡Model 2: Model 1 + pre-entry academic performance levels, medical his-
tory, time spent walking, psychological distress, subjective economic status, and part-time jobs.
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Discussion

This cross-sectional study is the first in Japan to inves-
tigate and report on the association between resilience and 
academic performance among Japanese nursing students. It 
was found that Japanese nursing students with high vitality 
of resilience components had higher f-GPAs.

This result is consistent with an earlier study in the United 
States, which examined the relationship of grit and resilience 
with academic success, such as GPA, among dental stu-
dents22). It reported that high grit and resilience were associ-
ated with a higher level of academic performance. Converse-
ly, the present results are inconsistent with earlier studies on 
medical or nursing students19–21). Burgis-Kasthala et al.20) have 
suggested the need to interrogate definitions and conceptual-
ize resilience in terms of their relationship with self-efficacy 
and social capital. Conceptualization issues in which different 
components are covered by each resilience scale may have 
led to discrepancies in the research results. Beauvais et al.19) 
found an association between resilience and academic perfor-
mance among undergraduate nursing students in New Eng-
land. It is known that the resilience level of students varies 
across countries in terms of nursing17), and the curriculum of 
nursing schools varies between countries37). Therefore, these 
findings suggest that the impact of resilience on academic 
performance may vary among countries and cultures.

In this study, among the components of resilience, only 
the vitality of innate factors was significantly associated with 
academic performance. Vitality consists of the following 
items: “I can follow my decisions through until the end”, “I 
value hard work”, and “I think I am a persistent person”24, 25). 
These items are similar to the items of grit, defined as per-
severance and passion toward long-term goals38). Montas et 
al.21) reported that the impact of grit on GPA was larger than 
that of resilience. Further, Terry and Peck39) reported that grit 
was a significant predictor of clinical and academic perfor-
mance. These results support our findings. In previous stud-
ies, motivation and self-regulated strategies predicted aca-
demic performance12, 16). Although these strategies may be 
directing factors for students’ activities to achieve academic 
goals, investigations revealed that grit makes people perse-
vere and direct their focus even in the face of adversity39). 
Therefore, it may be important to not only promote students’ 
levels of motivation but also develop their resilience factors, 
such as vitality and grit, for their academic success.

This study has some strengths. We used the resilience 
scale, the BRS, which confirmed its validity and reliability, 
and encompassed multiple components of resilience. Fur-
ther, we used an objective rather than a subjective variable, 
f-GPA, as our outcome variable. We also included many 
potential confounders, such as pre-entry academic perfor-
mance levels, psychological distress, subjective economic 
status, and part-time jobs, in the analyses.

This study, however, also has some limitations. First, we 
conducted the cross-sectional study in only a single site, and 
the sample size was relatively small. Although this is the 
first study to examine the association between resilience and 
academic performance among Japanese nursing students, 
our results are not fully representative of Japan. Second, 
the f-GPA as an outcome measurement was based on self-
reports. Hence, there is a possibility of its misclassification. 
However, participants were informed of their f-GPAs im-
mediately prior to the survey and could confirm their scores 
anytime and anywhere on the web. Third, this survey was 
conducted from September to November 2020, which was 
after the beginning of the COVID-19 pandemic. Although 
the infection rate of COVID-19 in Japan, especially in the 
study area, was low, participants were forced to attend on-
line classes for several months before the survey. Therefore, 
their psychological stress levels may have deteriorated than 
that of before the beginning of the COVID-19 pandemic. In 
our study, the prevalence of severe psychological distress 
was 10.9%, and that of moderate psychological distress was 
44.1%, which was higher than that of the Japanese nationally 
representative survey in 2019 (severe psychological distress, 
6.2%; moderate psychological distress, 24.4% among adults 
aged 20–24 years old)40). However, our results remained 
unchanged even after adjusting for psychological distress. 
Lastly, because this study used a cross-sectional design, we 
did not include data on when the participants enrolled in 
college. Further studies with a cohort design are required.

Conclusion

This cross-sectional study showed that, in Japan, high 
resilience and vitality in nursing students were associated 
with higher f-GPAs. It suggests that an approach that de-
velops resilience is necessary for academic success among 
nursing students.
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