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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.! 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.” Newly
graduated nursing students (NGNSs) will be the backbone of the nursing workforce in the future, and their mental health
cannot be overstated.®> For example, a high prevalence of mental health problems has been identified among nursing
students, especially in China,*> 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.® This hypothesis has been confirmed in Tanji and
Kodama’s research, which identified a negative association between innate resilience and poor mental health.” 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.® 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,”'? 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,'® 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.'* 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,'> !’

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,'® and the Chinese version has been proved to be reliable.'® It has been used to
measure mental health among medical students and NSs.?° The K10 has ten items and uses a five-point Likert scale, with
possible scores of 10-50. Cronbach’s a coefficient for the K10 in this study was 0.948.

Resilience scale

Psychological resilience

/a
Psychological adjustment

Stressors (Outcomes)

N

Mental
health
Family (socio-demography, etc.)
School (academic degree, etc.)
Clinical (workplace violence, etc.)
Other
Subgroup 1 Subgroup 2 | Subgroup 3 | Subgroup 4 |
Figure | 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.”' 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 (7=0.92).?* 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.”® Cronbach’s a
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.?* 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),”®> Bayesian information criterion
(BIC),*® sample size-adjusted BIC,?” 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.”® 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.?’ 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 (k=0.947, 95% CI 0.923-0.971; Table S3).
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Compari f demographic and profession-related ch istics of each K10 entry score and total psychological resilience score
Variable Kl K2 K3 K4 Ks K6 K7 KS K9 K10 Resilience
Sex
Male 276099 268089 249:109 252106 259096 228101 2382103 234&105 2352106 222:116 26.10:6.73
Female 256:095 260=094 2132101 2242098 242:094 208096 220=097 2072098 2022099 190104 24942537
P 0.100 0465 0.004 0.017 0.139 0.085 0.142 0.026 0.007 0.021 0.091
Academic degree
Junior college degree 222093 226=088 176085 189087 203082 175080 185082 182:080 172=085 166080 24.97=591
Bachelor 272094 2732092 233104 2412101 258095 2232099 2352100 2212104 2192104 204112 25.19:5.56
P <0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.001 <0.001 0.720
Oaly children
Yes 2680933 262:089 235112 227=104 248096 195089 212=103 216s1.02 2232103 193%109 25.74=6.44
No 258097 2612094 216=101 229:099 244094 2152099 2262097 2112100 2052101 1962106 25.02=5.46
P 0401 0.97% 0.141 0.887 0.702 0.100 0270 0.679 0.129 0.799 0293
Place of residence
Countryside 2625101 261=094 229:109 230:1.00 250097 209102 220=1.02 208095 2.12=1.00 196108 2533=6.12
Caty or town 156094 262:093 214099 2282099 242:093 2122095 2252097 214102 2.06=1.02 195106 25.04=5.39
P 0.761 0943 0.160 0.882 0341 0.775 0617 0.568 0532 0970 0.608
Student cadre
Yes 259:099 2572096 222:106 227106 249:094 213094 227=1.02 213102 205=1.02 198109 25822591
No 260092 267=090 216099 2312093 240096 210=101 219=093 2.10=097 2.11=1.02 192:103 2437=523
P 0926 260 0554 0.656 0314 0718 0324 0.766 0545 0.562 0.003
Academic achievement
Excellent 2612096 218105 239093 200:094 252096 222:1.00 2.14=1.00 2062098 201=1.00 190=1.05 2534549
General 2612090 223099 254093 224097 261=097 238096 2372093 220=099 214=1.00 203106 25.16=5.25
Poor 265094 2142105 238100 2142105 270093 228:107 2192103 209:1.06 2142111 193111 24.9:689
P 0942 0.7%4 264 0.055 0488 0275 0074 0.387 0422 0435 0.529
Part-time work experience
Yes 259099 258094 215102 226099 239092 2072095 220=098 206098 204=1.00 193107 25.39=5.64
No 263099 272090 235105 238102 262:1.00 226=1.02 234098 232:103 221=1.07 20&105 24232560
P 0.639 0.1%9 0.071 282 0.024 0.077 0.197 0.016 0.120 0352 0.077
Nursing role model
Yes 263100 262:097 220105 229=101 247099 2.12:098 227=1.04 2102099 206103 192:1.06 25.75=5.40
No 255088 261=088 219099 228098 240086 2112096 217=088 215094 210099 201=108 24.13=5.90
P 0.409 097 0.903 0.931 0394 0923 0291 0.643 0.706 0.407 0.003
Internship experience
Good 257095 215101 236096 203:094 257097 218097 215099 206099 201=1.00 18%1.03 26.01=5.62
General 271090 223104 262085 225100 263088 248100 237090 220=1.00 2.19=1.03 2.1&£108 236471
Poor 275090 258114 275099 258106 283=1.13 279=1.00 2.71=1.00 258097 250=1.02 250=1.18 2029:629
P 0283 0.120 0.012 0.005 0378 0.001 0.005 0.027 0.028 0.001 <0.001
Medical staffs
Yes 262:098 264099 2262110 231=1.04 244102 215105 222=103 218102 2152106 199:1.10 25.85=5.35
No 258095 260=091 216099 228098 245091 209094 224=096 209099 204=099 194105 24.79=5.76
P 0.669 0.635 0308 0.7 0932 0538 0.875 0311 261 0.626 0.054
A
4.50
4.00 _ _ = _
3.50 - -
300 [—5\/‘_\—1—1—1\{
2.50
2.00
1.50
T -y -
T o= —
1.00
0.50
0.00
K1 K2 K3 K4 KS K6 K7 K8 K9 K10
Classl Class2 Class3 " Class4
~

Proability of scoring on Kessler 10 Scale for 4 potential groups of NGNS’ mental health

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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Fitting Index and Group Size of Latent Profile Analysis Models
Unconditional Model

e I Bold figures highlight the selected class solution;
Pt D T T~ T I C1= Lowest Group, C2= Lower-middle Group, C3= Upper-middle Group, C4= Highest Group;
Alc 10767551 10556 9765228 9665058 9571367 +
BiCc 10896395 10310161 9985548 9934105 98S1s1 LL = Loglikelihood;
BIC 10076861 917 973098 9645108 +
= i 0955 0912 ass 03% 0502 AIC= Akaike’s Information Criteria;
BLRT - <0001 000l <0001 <000l <0001 °
R - o o o oo o BIC = Bayesian Information Criteria;
Group size(36) +
1 4721000) VIELTN) 144G05%)  132080%) 15QI0N) 4S9 aBIC = Adjusted Bayesian Information Criteria;
= — ISIGSN UTSGIIN 17064 4505%  114R41%) $
© _ =i Mlinaias Iiaci 0% BLRT=Bootstrap likelihood ratio test
c4 - - - 45(9.5%) 11Q3.5%)  $9(18.9%) t
o _ _ _ — NEMY 162643 LMR = Lo.Mendell.and Rubin likelihood ratio test
c6 - - - - - 143.0%)
Lowest group VS Lower-middle group; Lowest group as ref Lowest group VS Upper-middle group; Lowest group as ref Lowest group VS Highest group; Lowest group as ref
Forest plot Forest plot i Forest plot )
SavRIoRD OROSHCD — G orsrel favors omrel. "o1U¢ Subgroup OROSHCD e orsrel favors nonrel. "¢ EabEIonn) OO = oo
Sex (female as ref) Sex (female as ref) Sex (female as ref)
Male 0.82(0.43-1.55) b — 0534 Male 1.42(0.75-2.68) jo— 0.283 Male 1.92(0.86-4.32) Lo 0.113
Age (315,21 as ref) Age (yrs,>21 as ref) Age (yrs, >21 as ref)
21 0.65(0.39-1.07) == 0.092 21 0.60(0.35-1.03) o 0.062 21 0.40(0.20-0.81)  #f 0.011
Academiac degree (bachelor as ref) Academiac degree (bachelor as ref) Academiac degree (bachelor as ref)
Junior college degree 0.47(0.28-0.77) - 0.003 Junior college degree 0.35(0.19-0.62) o 0.000 Junior college degree 0.04(0.01-027) ® 0.001
Only one children (no as ref) Only one children (no as ref) Only one children (no as ref)
Yes 1.08(0.60-1.96) —p— 0.791 Yes 0.81(0.42-159) —o}— 0.545 Yes 103(042-249)  4— 0957
Place of residence (countryside as ref) Place of residence (countryside as ref) Place of residence (countryside as ref)
City or town 0.93(0.57-1.50) b — 0.755 City or town 0.90(0.54-1.52) 94— 0.694 City or town 1.03(0.51-2.09) — 0932
Student cadre (no as ref) Student cadre (no as ref) Student cadre (no as ref)
Yes 0.80(0.51-1.26) = 0327 Yes 0.68(0.41-1.11) +} 0123 Yes 1.52(0.75-3.09) fo— 0247
Academic achievement (poor as ref) Academic achievement (poor as ref) Academic achievement (poor as ref)
0.71(0.37-136) == 0.300 Good 0.85(0.43-1.71) 44— 0.655 Good 1.26(0.51-3.13) P— 0.623
General 0.42(0.21-0.84) - 0.004 General 0.52(0.25-1.09) 0.085 General 0.75(0.29-195) 4 0.559
Part-time work experience (no as ref) Part-time work experience (no as ref) Part-time work experience (no as ref)
Yes 0.96(0.54-1.69) 0.888 Yes 0.55(0.31-0.98) o 0.041 Yes 0.86(0.38-1.96) - 0.716
Nursing role model (no as ref) Nursing role model (no as ref) Nursing role model (no as ref)
Yes 0.96(0.60-1.54) 0.880 Yes 0.81(0.49-1.34) -of- 0.404 Yes 1.14(0.56-2.33) P— 0.714
Internship experience (poor as ref) Internship experience (poor as ref) Internship experience (poor as ref)
Good 0.13(0.02-1.13) *— 0.065 Good 2.43(0.86-6.86) —— — 0.094 Good 3.78(1.13-12.65) —— 0.031
General 0.09(0.01-0.80) *—— 0.031 General 126(0.41-3.86) —jo—— 0.689 General 2.00(0.53-7.54) 0306
Medical staffs as relatives (no as ref) Medical staffs as relatives (no as ref) Medical staffs as relatives (no as ref)
Yes 0.58(0.36-0.94) = 0.028 Yes 0.82(0.49-137) o 0.457 Yes. 1.06(0.53-2.12) - 0.871
0 : o 2 & & 8 ° s 10 1
B C D

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: Cl, confidence interval.

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.

Psychology Research and Behavior Management 2022:15 https: 601

Dove!


https://www.dovepress.com/get_supplementary_file.php?f=348661.docx
https://www.dovepress.com/get_supplementary_file.php?f=348661.docx
https://www.dovepress.com/get_supplementary_file.php?f=348661.docx
https://www.dovepress.com
https://www.dovepress.com

Mei et al Dove

— Mental health
30 A

20

Mental health

10 A

1 1 T

0 10 20 30 40
Psychological resilience
A

1.20 4
1.00 1
0.80 1

0.60 +

OR value

0.40 4

0.20 1

0.00 T T T 1
Low resilience Medium resilience High resilience Very high resilience

The level of psychological resilience

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.®® 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,'-> 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.>' 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.>*

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.*> > This phenomenon was also identified in
Pakalniskiené et al’s research.>® 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.>’**

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.*® 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.***’ 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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