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Background: Psychological resilience is important to mental health and professional development in newly graduated nursing
students (NGNSs). However, the association between psychological resilience and mental health in NGNSs is less explored.
Purpose: The current study was designed to determine mental health profiles measured by the Kessler 10 scale (K10) and evaluate the
non-linear association between psychological resilience and mental health in NGNSs.
Methods: A total of 472 NGNSs from the Be Resilient to Nursing Career program were assessed using the K10 and ten-item Connor–
Davidson Resilience Scale (CD-RISC 10). Latent profile analysis and generalized additive model analysis were performed.
Results: A four-class model based on the K10 was identified: lowest (28.0%), lower-middle (36.4%), upper-middle (26.1%), and
highest (9.5%) subgroups. Academic degree and psychological resilience were significant indicators of mental health profiles.
Psychological resilience was negatively and nonlinearly correlated with mental health when the CD-RISC 10 score was >17.
Conclusion: There exists heterogeneity in NGNSs’ mental health. The negative and nonlinear association between psychological
resilience and mental health can only be confirmed in NGNSs with moderate and high resilience levels.
Keywords: psychological resilience, mental health, latent profile analysis, generalized additive model analysis, newly graduated
nursing students

Introduction
Nurses are the largest professional group in the field of health care.1 However, the global shortage of nurses is estimated
to be 5.9 million. This issue can be addressed if nurse graduates increase by 8% every year before 2030.2 Newly
graduated nursing students (NGNSs) will be the backbone of the nursing workforce in the future, and their mental health
cannot be overstated.3 For example, a high prevalence of mental health problems has been identified among nursing
students, especially in China,4,5 resulting in diminished quality of life and lower productivity. Therefore, it is crucial to
identify NGNSs with mental health problems and implement health promotion. Anderson and Priebe argued that
resilience enables people to withstand external pressures and not become distressed during major adversity, and resilience
is itself the process of bouncing back from adversity over time.6 This hypothesis has been confirmed in Tanji and
Kodama’s research, which identified a negative association between innate resilience and poor mental health.7 Moreover,
resilience has consistently been found to be a protective factor for nurses in disasters and helps to transform adversity
into positive growth experiences, which contributes to their professional development and better mental and physical
health.8 Therefore, it is necessary to explore the relationship between psychological resilience and mental health among
NGNSs. Many studies have focused on the mediating effect of psychological resilience against poor mental health in
specific populations,9–12 but the direct association between resilience and mental health has been less explored in
NGNSs, especially in a longitudinal cohort. As such, we developed a 2-year cohort program — Be Resilient to
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Nursing Career (BRNC; ChiCTR2000038693) — to estimate changes in mental health, psychological resilience,
professional identity, burnout, and retention from the beginning of internship to the first year of employment. This
study focuses on this prospective cohort and is based Rees’s resilience model in the workplace,13 which is illustrated in
Figure 1. It was designed to identify latent subgroups in NGNSs with different mental health profiles using latent profile
analysis (LPA), examine demographics associated with mental health profiles, and estimate the potential nonlinear
association between psychological resilience and mental health with generalized additive model (GAM) analysis.

Methods
Participants and Procedure
A total of 525 NGNSs were enrolled from two universities in southern and central China (Guangzhou and Zhengzhou)
from June to July 2020. In sum, 55 questionnaires were excluded due to nonresponse and incompleteness, resulting in a
final sample of 470 (response rate 89.5%). The subjects gave written consent before the formal investigation. Inclusion
criteria were recent graduation, ability to communicate fluently in Mandarin, and agreement to participate. The exclusion
criterion was presence or history of a diagnosis of mental disorders.

Sample Size
A sample size of 300–1,000 was recommended for latent profile analysis.14 In addition, the possibility of detecting rare
profiles also needed to be considered. Therefore, 470 was efficiently powerful for LPA-based analysis.

Instruments
Demographics
Based on previous literature,15–17 we collected NGNSs’ demographics (age, sex, education, place of residence) and
profession-related information (academic achievement, nursing role models, internship experience, medical staff as
relatives).

Kessler 10 Scale (K10)
The K10 was developed by Kessler et al,18 and the Chinese version has been proved to be reliable.19 It has been used to
measure mental health among medical students and NSs.20 The K10 has ten items and uses a five-point Likert scale, with
possible scores of 10–50. Cronbach’s α coefficient for the K10 in this study was 0.948.

Figure 1 Hypothetical framework of psychological resilience and mental health among newly graduated nurses.
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Connor–Davidson Resilience Scale (CD-RISC)
The CD-RISC was developed in 2003 and contains 25 items.21 Campbell-Sills and Stein made a series of empirical
modifications, resulting in a unidimensional scale of ten items that exhibited excellent psychometric properties that
correlated highly with the original version (r=0.92).22 Each item is rated on a 0–4 scale, with high scores reflecting high
levels of resilience. The Chinese version of the CD-RISC 10 has proven to be reliable and effective.23 Cronbach’s α
coefficient for this scale in this study was 0.911.

Data Analysis
Descriptive statistics are given as means ± SD or frequencies (percentages). Associations between demographics and the
K10 and resilience were initially explored. Then, LPA was performed to identify latent subgroups pertaining NGNSs’
mental health.24 It began with a one-class model and continued until fit indices could not be significantly improved. For
determining the number of latent subgroups, Akaike information criterion (AIC),25 Bayesian information criterion
(BIC),26 sample size–adjusted BIC,27 and entropy were utilized as indicators. The Lo–Mendell–Rubin likelihood-ratio
test and bootstrapped likelihood ratio test were used to test whether the introduction of an additional category (ie, latent
group) contributed to a significant change compared to the previously derived model.28 Also, k-means clustering was
applied to confirm the LPA-derived profiles. After the optimal LPA model had been determined, univariate and multi-
variate regression was used to detect relationships between latent classes of mental health and demographics and
resilience. Potential covariates with P<0.2 on univariate analysis were included in multivariate regression.29 In addition,
false discovery–rate calculations were performed to control for type I errors on multivariate regression. Then, GAM
analysis was performed to estimate nonlinear associations between resilience and mental health. Lastly, we divided
mental health profiles into dichotomous outcomes — positive group (coded 0) and negative group (coded 1) — and
classified resilience scores into low resilience, medium resilience, high resilience, and very high resilience to further
examine associations between resilience and mental health. Mplus 8.3, SPSS 26.0, and Empower Stats 2.2 were used for
all statistical analyses.

Ethics
The present study is part of the BRNC (ChiCTR2000038693) program and was approved by the Ethics Committee of the
First Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine (ZYYEC-ERK [2020] 132).
Participants allowed us to use their data for academic research and publication. All participants provided informed
consent, and the study was conducted in accordance with the Declaration of Helsinki.

Results
Sample Characteristics
Demographics and profession-related characteristics are presented in Table S1. The sex ratio of men to women was
1:4.76 and the mean age 22.21±1.27 years. Mean scores on the K10 and CD-RISC 10 were 22.63±8.18 and 25.14±5.64,
respectively. Relationships between demographic characteristics and the K10 and CD-RISC 10 are presented in
Figure 2A.

Latent Profile Analysis of Mental Health
Figure 3A shows that log-likelihood, AIC, BIC, and adjusted BIC values decreased in line with an increasing number of
categories. This indicated that a four-class model (C1, C2, C3, C4) had the optimal fitting indicators, with an entropy
value of 0.915 (classification accuracy >96%). The subgroups were classified as lowest (28.0%), lower middle (36.4%),
upper middle (26.1%), and highest (9.5%), and are further explained in Figure 2B. Classification probabilities for the
most likely latent class membership (column) by latent class (row) are presented in Table S2. The k-means clustering
analysis confirmed the LPA-based findings (κ=0.947, 95% CI 0.923–0.971; Table S3).
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Figure 2 (A, B) Relationship between demographic characteristics, K10, and CD-RISC 10 and probability of scoring on K10 for four potential groups of newly graduated
nurses’ mental health.
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Univariate Logistic Regression Analysis
Figure 3B shows that for the lowest group vs the lower-middle group, age (OR 0.65, P=0.092), academic degree (OR
0.467, P=0.003), general academic achievement (OR 0.42, P=0.004), good internship experience (OR 0.13, P=0.065),
general internship experience (OR 0.09, P=0.031), and medical staff as relatives (OR 0.58, P=0.028) were significant
predictors of NGNSs’ mental health profiles. Figure 3C shows that for the lowest group vs the upper-middle group, age
(OR 0.60, P=0.062), academic degree (OR 0.35, P<0.0001), student-cadre experience (OR 0.68, P=0.123), general
academic achievement (OR 0.52, P=0.085), part-time work experience (OR 0.55, P=0.041), and good internship
experience (OR 2.43, P=0.094) were significant predictors of NGNSs’ mental health profiles. Figure 3D shows that
that for the lowest group vs the highest group, sex (OR 1.92, P=0.113), age (OR 0.40, P=0.011), academic degree (OR
0.04, P=0.001), and good internship experience (OR 3.78, P=0.094) were significant predictors of NGNSs’ mental health
profiles.

Multivariate Logistic Regression Analysis
Table S4-1 shows that for the lowest group vs the lower-middle group, resilience (OR 0.91, P<0.0001), academic degree
(OR 0.39, P<0.0001), general academic achievement (OR 0.34, P=0.004), good internship experience (OR 0.08,
P=0.023), and general internship experience (OR 0.07, P=0.016) were significant predictors of mental health after
adjusting for the effects of confounders. Table S4-2 shows that for the lowest group vs the upper-middle group, resilience
(OR 0.84, P<0.0001), academic degree (OR 0.26, P<0.0001), and general academic achievement (OR 0.34, P=0.011)
were significant predictors of mental health profiles after adjusting for the effects of confounders. Table S4-3 shows that
for the lowest group vs the highest group, resilience (OR 0.90, P<0.0001), and academic degree (OR 0.03, P=0.001)
were significant predictors of mental health after adjusting for the effects of confounders.

Figure 3 (A-D) Fitting index and group size of latent profile–analysis models and univariate logistic regression results for predicting external features on the four-class
pattern.
Note: Bold figures highlight statistical significance on univariate logistic regression.
Abbreviation: CI, confidence interval.
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Figure 4 Curve-fitting and curvilinear regression results.
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Generalized Additive Model Analysis
Resilience was nonlinearly associated with mental health (Figure 4A). When resilience scores were <17, resilience was
positively associated with mental health, while this association became negative when they were >17. Figure 4B shows
that NGNSs with a medium level of psychological resilience were 0.438 times less likely to have mental health problems
than those with a low level of psychological resilience and that NGNSs with a high level of psychological resilience were
0.164 times less likely to have mental health problems than those with a mild level of psychological resilience, while
NGNSs with a very high level of psychological resilience were 0.182 times less likely to have mental health problems
than those with a mild level of psychological resilience (all P<0.001).

Discussion
NSs experience significantly more stress, anxiety, sleep disturbances, and stress-related disorders than the general student
population.30 Therefore, it is important to understand the mental health of NGNSs and contributing factors so as to
develop proactive interventions. Although many studies have investigated mental health in NSs or nurses, a majority
have focused on the prevalence of mental health problems,1,5 and the heterogeneity of mental health profiles have been
less explored. The results in the current study demonstrated the heterogeneity of mental health profiles in the NGNSs
sampled, consistent with Ma and Lai.31 Profession-related covariates were also used for a better understanding of mental
health profiles in NGNSs, eg, internship experience and medical staff as relatives. Type of degree differentiated these
four mental health profiles from one another, with NGNSs with a bachelor’s degree more prone to be in the highest-risk
mental health subgroup than those with a junior college degree. This may be attributed to high self-expectation. In
addition, delayed recruitment or reduced job opportunities in tertiary hospitals due to the high number of coronavirus
patients in 2020 may also have exacerbated mental health issues, consistent with Moxham et al’s findings.32

Individual-based LPA was performed to provide new insights into associations between resilience and mental health
profiles in NGNSs. Mental health was negatively associated with psychological resilience only in NGNSs with moderate
and high resilience levels, which was inconsistent with previous studies.33–35 This phenomenon was also identified in
Pakalniškienė et al’s research.36 Potential reasons for this are that at the time of our enrollment, NGNSs had returned to
school from their clinical internship and were preparing their dissertations while simultaneously dealing other stressors,
such as employment, education, and marriage. As such, NGNSs with low resilience levels may have had a turbulent
mental status, making it difficult to recognize the relationship between resilience and mental health. Also, the small
sample of NGNSs with low resilience (<17) may be another possible reason, and this issue should be further verified in
future research. Medical staffs are quite different from other professionals, and the CD-RISC 10 may not have captured
some resilience characteristics in the current study. A new resilience instrument specific to nurses or physicians should be
developed and validated in future research, as pointed out in other resilience-based research.37–42

A nonlinear relationship was identified that had not been fully explored in previous studies. On GAM, analysis, a
significant threshold effect was revealed between high- and very high–resilience subgroups, indicating that proactive
intervention approaches should be undertaken for NGNSs with moderate levels to achieve optimal cost-effectiveness.
These findings suggest that it is feasible to incorporate resilience-target intervention into mental health–enhancement
programs for FNSs at high risk of emotional distress. There already exist some resilience-enhancing programs for NSs. For
example, Chow et al developed a resilience-building program for 195 NSs that had a beneficial impact on nursing
undergraduates.43 In addition, resilience-based interventions have also been trialed on patients. For example, Ye et al
developed the program Be Resilient to Breast Cancer to promote breast cancer patients’ resilience, resulting in increased
quality of life and hope.44–47 These successful programs could be adapted and utilized for NGNSs.

Limitations
Several limitations should be considered. First, NGNSs from two universities may not be representative, and the findings
of the current study should be validated in a larger sample with students from different backgrounds. Second, causality
cannot be established due to the cross-sectional nature of this study, and a longitudinal study for the association between
resilience and mental health should be performed. An ongoing 2-year follow-up assessment on this BRNC cohort will
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provide more insights. Third, several potential confounders, ie, social support, hope, and family function, were not
considered and included in regression analysis due to study restrictions, which would surely have affected the relation-
ship between resilience and mental health. These variables can be considered in future studies.

Conclusion
There exists heterogeneity in NGNSs’ mental health. Negative and nonlinear associations between psychological
resilience and mental health can only be confirmed in NGNSs with moderate and high resilience levels.
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