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Abstract
Background  Previous studies have primarily examined overall resilience about coping strategies and demographics, 
overlooking individual heterogeneity. This study identifies distinct resilience profiles among nursing students, 
examines their associations with spiritual coping strategies, and determines demographic factors associated with 
these profiles.

Method  A cross-sectional study of 1,223 nursing students was conducted using convenience sampling from May 
13 to 24, 2024. Latent profile analysis identified resilience subgroups, while the Bolck-Croon-Hagenaars approach 
assessed how spiritual coping strategies varied across profiles. The Three-Step Approach for Auxiliary Variables 
evaluated demographic predictors.

Result  Four resilience profiles emerged: low resilience-low strength (Profile 1), low resilience-balanced development 
(Profile 2), high resilience-balanced development (Profile 3), and high resilience-high tenacity (Profile 4). Positive 
spiritual coping strategies demonstrated progressively increasing mean scores, which were statistically significant 
from Profile 1 to 4. In negative spiritual coping strategies, the mean scores decreased progressively from Profile 1 to 
3, with each decrease being statistically significant. Female students were likelier in Profiles 1 (β = -1.01, p < 0.05), 2 (β 
= -1.02, p < 0.001), and 3 (β = -0.73, p < 0.01) compared to Profile 4; Students with leadership experience were more 
often found in Profiles 3 (β = 0.66, p < 0.001) and 4 (β = 0.74, p < 0.01) compared to Profile 2, and students who live in 
urban areas were more likely to belong to Profile 4 than Profile 1 (β = 0.77, p < 0.05).

Conclusion  There was notable individual heterogeneity in resilience among students, with distinct differences 
in the use of spiritual coping strategies across these profiles. Future educational interventions promoting positive 
spiritual coping strategies could consider resilience as a core element. The primary focus of future resilience research 
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Background
Nursing students play a pivotal role in addressing the 
global nurse shortage [1], yet they experience signifi-
cantly higher stress levels compared to peers in other 
disciplines [2]. A survey conducted in the U.S. found that 
nursing college students report significantly more stress 
than general students, with 52.3% of students reporting 
above-average stress levels and 17.6% reporting extreme 
stress levels [3]. High levels of stress not only jeopardize 
their mental health, leading to issues such as anxiety and 
burnout [4, 5], but also deter potential candidates from 
pursuing nursing, further exacerbating workforce short-
ages [6].

Spiritual coping strategies provide nursing students 
with a sense of purpose that transcends material con-
cerns, serving as a vital component of stress manage-
ment [7, 8]. Spiritual coping strategies are defined as 
thoughts and behaviors based on non-materialistic or 
transcendent sources used to manage stressors [9, 10]. 
In this study, spirituality is defined as a multidimensional 
construct that includes both religious and secular path-
ways to meaning-making, transcendence, and connec-
tion [11]. While in Western contexts (e.g., UK/Europe), 
spirituality is often closely associated with religion, the 
Chinese context reflects a broader interpretation. Here, 
spirituality represents an internal vital force, encounters 
with suffering, traditional Chinese cultural values (e.g., 
ancestor veneration), and religious practices (e.g., Bud-
dhist meditation) [12]. Despite their diverse expressions, 
these spiritual elements share a common purpose: guid-
ing individuals through challenges and helping them find 
meaning [11]. Given their profound impact on overcom-
ing challenges and fostering long-term career success, 
spiritual coping strategies are increasingly recognized by 
educators and researchers [7, 8].

Resilience refers to “the ability to rise above difficult 
situations; adapt better than expected in the face of sig-
nificant adversity; and recover from difficulty and over-
come adverse circumstances in one’s life” [13]. Emerging 
evidence, including empirical studies [14, 15] and the 
Matching model [16], suggests that resilience may sig-
nificantly influence an individual’s use of spiritual coping 
strategies, highlighting the importance of understanding 
this relationship. Additionally, demographic factors, such 
as age and gender, can shape resilience levels [17]. To 
build resilience and help nursing students better manage 
stress, it is crucial to explore the relationships between 

resilience, spiritual coping strategies, and the demo-
graphic factors that influence resilience [17].

To investigate these relationships, a systematic litera-
ture review was conducted using Medline (Ovid). The fol-
lowing strategy was used: (Students, Nursing/ or nursing 
student*.mp.) and (resilience.mp. or Resilience, Psycho-
logical/) and (Cross-Sectional Studies/ or cross-sectional 
stud*.mp.). The search, performed on April 5, 2024, iden-
tified 97 articles on resilience among nursing students 
without date restrictions. Among these, only one study 
explicitly examined resilience and coping strategies, 
revealing a strong positive correlation with adaptive cop-
ing (r = 0.50) and a negative correlation with maladap-
tive coping (r = − 0.31) [18]. A separate manual search 
identified a study of Iranian nursing students reporting 
a positive correlation between psychological capital and 
spiritual well-being (r = 0.62) [19]. Additionally, six stud-
ies [17, 20–24] explored factors associated with resilience 
among nursing students, identifying gender, age, whether 
the participant was an only child in their family, family 
residence, and whether they had been a student leader 
during college as the most commonly mentioned demo-
graphic factors.

Existing research predominantly focuses on aggre-
gated resilience levels [25, 26], their correlation with 
coping strategies [18], and associated demographic fac-
tors. However, individual heterogeneity in resilience, its 
associations with specific spiritual coping strategies, and 
the influence of demographic factors on resilience het-
erogeneity remain underexplored. Specifically, resilience 
is a multidimensional construct comprising three distinct 
dimensions: tenacity, strength, and optimism [27]. Stu-
dents with similar aggregate resilience scores may exhibit 
significant variations across these dimensions, highlight-
ing the need for different intervention components [27, 
28]. Consequently, studies relying on aggregate measures 
may lack the precision needed to design effective inter-
vention programs, potentially diminishing their impact 
[29].

Latent Profile Analysis (LPA), a person-centered sta-
tistical method, enables the identification of unobserved 
subpopulations (latent profiles) within a sample based 
on patterns of responses to continuous variables [30]. 
This approach is particularly valuable for examining 
individual differences in complex constructs like resil-
ience, where distinct subgroups may exist despite similar 
overall scores [30]. Therefore, this study employs latent 
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profile analysis to answer the following questions: (1) 
What types of resilience profiles were revealed among 
nursing college students? (2) Did scores on each spiritual 
coping strategy differ as a function of resilience profile 
membership? (3) How can demographic factors, includ-
ing gender, age, only child status, family residence, and 
leadership experience during college, predict the likeli-
hood of resilience profile membership?

Methods
Study design
This is a cross-sectional study. We followed the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology (STROBE) checklist [31] to guide our reporting.

Setting
The cross-sectional study involved nursing students 
from one college in Changsha, China. This institution 
comprises 16 schools offering 32 majors, with a focus on 
medical-related fields such as clinical medicine, medi-
cal imaging, and nursing. The nursing school has two 
types of nursing programs, a diploma nursing program (3 
years) and an undergraduate nursing program (4 years). 
The total number of nursing students enrolled on campus 
is 3,400, which includes 2,536 undergraduate students 
and 864 diploma students.

Participants
We invited all nursing students from the college to par-
ticipate in our study. The inclusion criteria were as fol-
lows: (1) majoring in nursing, (2) currently enrolled in 
the school during the survey, and (3) providing informed 
consent. The exclusion criterion was nursing students 
who were currently participating in other intervention 
studies.

The sample size was determined based on simulation 
studies showing that latent profile analysis (LPA) requires 
at least 500 participants to reliably detect profiles with 
large interclass distances (Cohen’s d ≥ 0.8) [32]. Given 
that resilience profiles in previous studies had effect sizes 
ranging from Cohen’s d = 0.9 to 2.08 [33], and our model 
used three Connor-Davidson Resilience Scale dimen-
sions as indicators, we selected a minimum sample size 
of 1,000 to ensure robust results, consistent with recom-
mendations for stable LPA solutions in Mplus [32].

Variables and measurement
We designed demographic variables based on previ-
ous studies [23, 24] for the participants, including gen-
der (male = 1 and female = 2), age (values), whether the 
participant was an only child in their family (no = 1 and 
yes = 2), family residence (rural = 1 and urban = 2), and 
whether they had been a student leader during college 
(no = 1 and yes = 2).

Resilience. Resilience was assessed using the Connor-
Davidson Resilience Scale (CD-RISC), which was origi-
nally developed by Connor and Davidson [27]. This scale 
consists of 25 items grouped into five dimensions. It has 
a Cronbach’s α of 0.89 and a test-retest correlation of 0.87 
in an American sample. Yu and Zhang [34] translated it 
into Chinese and used it to evaluate positive psychologi-
cal qualities. The Chinese version of CD-RISC includes 
25 items and three dimensions: tenacity (13 items), 
strength (8 items), and optimism (4 items). For exam-
ple, the tenacity dimension encompasses items such as 
“Prefer to take the lead in problem solving”, the strength 
dimension includes statements like “Tend to bounce back 
after illness or hardship”, and the optimism dimension 
features items such as “Can deal with whatever comes.” 
The scale uses a 5-point Likert scoring system, where 1 
represents “not true at all” and 5 represents “true all the 
time.” The higher the score, the greater the level of psy-
chological resilience. The total Cronbach’s α of the Chi-
nese version (CD-RISC) of the scale was 0.91, and each 
dimension’s Cronbach’s α ranged from 0.60 to 0.88 [34]. 
This scale has been widely used in the Chinese popula-
tion [35, 36]. In the present study, the Cronbach’s alpha of 
this scale was measured as 0.95.

Spiritual coping strategies. The Spiritual Coping Ques-
tionnaire (SCQ), developed by Charzynska [14], was 
used to evaluate participants’ spiritual coping strategies. 
Tao et al. [37]. translated it into Chinese. In 2022, we 
evaluated the reliability and validity of the Chinese ver-
sion of the SCQ among nursing students (Hu et al. [38]). 
The results indicated that a four-dimensional structure 
appeared more meaningful to Chinese nursing students 
than the seven-dimensional format. The tested SCQ ver-
sion includes 26 items and two subscales: positive (17 
items) and negative (nine items) spiritual coping strate-
gies. The positive subscale comprises three dimensions 
(personal, environmental, and transcendent), while the 
negative subscale has one dimension. For instance, the 
personal dimension includes items such as “I seek mean-
ing in the things that happen,” while the negative subscale 
features items like “I feel that life has no purpose.” The 
scale employs a 5-point Likert scoring system, ranging 
from “very inaccurate” to “very accurate,” scored from 1 
to 5, respectively. Total scores range from 26 to 180, with 
a higher score indicating a stronger tendency to use these 
coping strategies. The overall Cronbach’s α for the ques-
tionnaire and its dimensions ranged from 0.83 to 0.94. In 
the present study, Cronbach’s alpha of this questionnaire 
was measured as 0.84.

Data collection
Data was collected from May 13 to 24, 2024. The follow-
ing steps were taken: (1) An online questionnaire was 
designed using a popular online survey platform in China 
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(https://www.wenjuan.com/), and the link was generated 
for easy access to the survey form. Each question was 
mandatory, requiring participants to answer all questions 
before submitting. However, if they encountered ques-
tions they preferred not to answer, they could exit the 
survey at any time without submitting. (2) The research 
team developed a recruitment letter outlining the study’s 
purpose, the principle of voluntary participation, and 
the anonymity of the questionnaire responses. The letter 
also encouraged participants to answer the questionnaire 
based on their own opinions and to avoid discussing the 
questions with their classmates or being influenced by 
others. (3) The research team obtained survey approval 
from the nursing college and acquired the QQ contact 
information (a widely used social media application in 
China) for the class monitor. We then sent recruitment 
letters with survey links to these monitors. (4) Each class 
monitor distributed the survey link within their Tencent 
QQ group, which included all students in the class, and 
(5) Interested students could click the link with their 
phones to access the informed consent form. Students 
who agreed to participate could click the “informed con-
sent” button before proceeding to complete the question-
naire. The completion time for the questionnaires was 
approximately 10 min. We did not offer any incentives or 
compensation; participants’ involvement in the study was 
entirely voluntary. The original survey data were securely 
stored on an encrypted USB drive that was physically 
isolated from internet access. The drive remained under 
the custody of the principal investigator, with access 
restricted exclusively to the first author and the principal 
investigator. To ensure research transparency while pro-
tecting participant confidentiality, the de-identified data-
set generated and analyzed during this study has been 
deposited in the Open Science Framework (OSF) reposi-
tory (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​7​6​0​​5​/​​O​S​F​.​I​O​/​P​G​U​8​7).

Statistical methods
SPSS 27.0 and Mplus 8.3 were used for data analysis. To 
enhance the quality of the data, we screened the data in 
two steps. First, we calculated the total score and stan-
dard deviation for each participant on each scale. Based 
on the standard deviation [39] and researchers’ experi-
ence, we excluded questionnaires with a standard devia-
tion less than 0.4 or greater than 1.9. Then, we used 
Harman’s Single-Factor Test to test the Common Method 
Variance (CMV) in our dataset [40]. The generated Prin-
cipal Component Analysis output revealed 7 distinct fac-
tors accounting for 60% of the total variance. The first 
unrotated factor captured only 32% of the variance in the 
data. Thus, no single factor emerged, and the first factor 
did not capture most of the variance. These results sug-
gest that CMV is not an issue in this study.

For the remaining data, mean and standard devia-
tion, frequency, and percentage were used for statistical 
description. Latent profile analysis (LPA) was conducted 
to explore latent profiles of resilience among nursing stu-
dents. After standardizing the scores of dimensions [41], 
models with one to five profiles were freely estimated 
using 1,000 random sets of start values, and the 200 best 
solutions were retained for final-stage optimization. The 
analyses used the Yuan-Bentler [42] correction for test 
statistics and sandwich estimator standard errors, which 
are known to be robust to non-normality. These methods 
were implemented through the Maximum Likelihood 
Robust (MLR) estimator in Mplus. An optimal number 
of profiles was selected using the following model fit 
indices: Akaike Information Criterion (AIC), Bayesian 
Information Criterion (BIC), sample-size adjusted BIC 
(SABIC), adjusted Lo-Mendell-Rubin likelihood ratio 
test (aLMR), bootstrap likelihood ratio test (BLRT), and 
entropy [43, 44]. Lower values of AIC, BIC, and SABIC 
indicate better model fit, while aLMR and BLRT are used 
to compare the model with k profiles with a model with 
k-1 profiles (s), and a significant result indicates that the 
k profile model is superior to the k-1 profile model. A 
higher entropy suggests a more accurate classification; 
values greater than 0.80 indicate that the latent classes 
are highly discriminative [32]. The proportion of individ-
uals classified into a certain profile should generally be at 
least 5% [45].

Next, we examined whether distal outcomes (i.e., posi-
tive and negative coping strategies) differed across differ-
ent resilience profiles. This LPA test was performed using 
the Bolck-Croon-Hagenaars approach via the BCH func-
tion in Mplus [46]. The BCH method prevents latent class 
shifts by performing a weighted multiple-group analysis 
[47]. This method entails a weighted analysis of variance, 
where weights are inversely correlated with classification 
error. Through this approach, we obtained equality test 
results comparing the class-specific means of distal out-
comes across latent profiles.

We conducted a collinearity test on demographic 
variables using SPSS 27.0. The results indicated that all 
variables had Variance Inflation Factor values below 2, 
suggesting minimal influence among the demographic 
variables, thus allowing for analysis to proceed [48]. 
After that, we used the R3STEP (Three-Step Approach 
for Auxiliary Variables) option in Mplus to evaluate the 
associations between demographic characteristics and 
resilience profiles. Initially, this process determined the 
optimal number of resilience profiles using solely indi-
cator variables to avoid the influence of auxiliary vari-
ables in forming the solution. Subsequently, it derived 
the most probable profile memberships with posterior 
probabilities for each student. Finally, the most likely 
membership of each class was regressed on demographic 
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characteristics, accounting for classification error in a 
categorical latent variable multinomial logistic regres-
sion [49]. The predictors included gender, age, whether 
the participant was an only child, family residence, and 
whether they had been a student leader during college.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

Results
Participants
Among the 3,400 students enrolled in school, 1,585 
(46.62%) participated in our study by submitting their 
questionnaires. After data screening (see “Statistical 
Methods”), a total of 1,223 (77.16%) questionnaires were 
included for further analysis. As indicated in Table  1, 
the average age of the nursing students was 19.20 ± 1.37 
years. The majority of participants were female (81.77%), 
lived in urban areas (61.32%), and had no prior experi-
ence as a student leader during college (67.54%). Nearly 
four-fifths of them were the only child in their family 
(77.76%).

Latent profile analysis of resilience
The four-profile model was chosen as the best fit for sev-
eral reasons. First, while AIC, BIC, and SABIC values 
decreased with more profiles, the rate of decrease pla-
teaued after the fourth model. Second, the fourth model 
had the highest entropy (0.85), indicating superior classi-
fication accuracy. Third, the aLMR test for the fifth model 
was not significant, showing no improvement over the 
fourth model. Lastly, the fifth model included a group 
with only 1.88% of the sample, which is below the 5% 
threshold for adequate representation, compromising its 
validity [45]. Detailed results are shown in Table 2.

Figure 1 presents the standardized resilience dimension 
scores across the four profiles. These scores, interpreted 

Table 1  Sociodemographic characteristics and spiritual coping 
strategies of students (N = 1223)
Variables Classification n %
Gender Male 223 18.23

Female 1000 81.77
Whether the participant was an only 
child in their family

No 951 77.76

Yes 272 22.24
Family residence Urban 750 61.32

Rural 473 38.68
Whether they had been a student 
leader during college

No 826 67.54

Yes 397 32.46
Age, year (M ± SD) 19.20 ± 1.37
M: Mean, SD: Standard deviation
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as low to high relative to the sample, reflect their relative 
standing within the study [41]. Profile 1 had the lowest 
scores in all dimensions, particularly in strength, and was 
labeled the low resilience-low strength group. Profile 2 
had uniformly lower scores and was named the low resil-
ience-balanced development group. Profile 3, with higher 
balanced scores, was the high resilience-balanced devel-
opment group, while Profile 4, with the highest scores 
and standout tenacity, was the high resilience-high tenac-
ity group.

Spiritual coping strategies by resilience
The Bolck-Croon-Hagenaars approach [46] was used to 
analyze spiritual coping strategies (positive and negative) 

as outcomes of resilience profiles. The results showed 
that positive coping strategies exhibited a statistically sig-
nificant increase in mean scores from Profile 1 to Profile 
4. For negative coping strategies, mean scores decreased 
statistically from Profile 1 to Profile 3, with no statisti-
cally significant differences between Profiles 2 and 4 or 
Profiles 3 and 4. See Table 3.

Prediction of resilience profile membership by 
demographic information
Table  4 presents the results of the multinomial logistic 
regression examining demographic factors and resil-
ience profile membership. Age and being an only child 
were not statistically significantly associated with profile 
membership. Female students were more likely to belong 
to Profiles 1 (β = -1.01, p < 0.05), 2 (β = -1.02, p < 0.001), 
and 3 (β = -0.73, p < 0.01) than Profile 4. Students with 
leadership experience were more likely to be in Profiles 
3 (β = 0.66, p < 0.001) and 4 (β = 0.74, p < 0.01) than Profile 
2. Urban students were more likely to belong to Profile 4 
than Profile 1 (β = 0.77, p < 0.05).

Discussion
Using a person-centered approach [50], this study 
explored how different resilience profiles manifest among 
nursing students. It also examined how individuals 

Table 3  Equality tests of mean scores on each spiritual coping 
strategies by resilience profiles
Spiritual coping strategies Profile 

1 (a)
Profile 
2 (b)

Profile 
3 (c)

Profile 
4 (d)

Positive spiritual coping 
strategies

44.49bcd 54.91acd 63.42abd 71.75abc

Negative spiritual coping 
strategies

19.03bcd 14.82ac 12.98ab 13.49a

Subscripts denote profiles that differ significantly at p<0.01; Profile 1, low 
resilience-low strength group; Profile 2, low resilience-balanced development 
group; Profile 3, high resilience-balanced development group; Profile 4, high 
resilience-high tenacity group

Fig. 1  Four-profile model of resilience in the present study
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within these profiles utilize spiritual coping strategies 
and analyzed the relationships between demographic 
factors and the various resilience profiles. Four profiles 
of resilience were identified: low resilience-low strength 
(Profile 1), low resilience-balanced development (Profile 
2), high resilience-balanced development (Profile 3), and 
high resilience-high tenacity (Profile 4). Spiritual cop-
ing strategies differed across resilience profiles. Gender, 
having been a student leader during college, and family 
residence were found to be predictors of resilience in dif-
ferent profiles.

Latent profiles of resilience
Four latent profiles of resilience were identified in our 
study. The majority of nursing students (44.56% of the 
sample) were classified into Profile 3, characterized as 
the high resilience-balanced development group. A large-
scale study in China involving a similar demographic, 
which employed a variable-centered approach, found 
that scores for tenacity and optimism were similar and 
lower compared to those for strength [24]. This suggests 
that while variable-centered methods are effective for 
summarizing overall trends, they may fall short of cap-
turing individual heterogeneity [51]. It also indicates that 
the previous variable-centered investigation [24] may not 
be precise enough to inform resilience-related interven-
tions, as different dimensions require different interven-
tion components [27, 28]. In contrast, person-centered 
methods, like the one used in our study, are particularly 
adept at revealing heterogeneity within groups [30]. 
Therefore, the findings of our study are important as they 
offer new evidence of nursing students’ resilience levels 
by identifying diverse resilience profiles among them, 

which can guide the design of more targeted interven-
tions. Additionally, the results suggest potential hetero-
geneity in resilience among nursing students in other 
countries. Researchers worldwide can apply the same 
methodology in our study to uncover resilience profiles 
in nursing students within their own countries, enabling 
more precise intervention design.

Our study revealed an overall upward trend in three 
dimensions (tenacity, strength, and optimism) from the 
first to the fourth profile. Tenacity refers to an individu-
al’s equanimity, promptness, perseverance, and sense of 
control when encountering challenges. Strength is the 
capacity to recover from setbacks and past experiences. 
Optimism is the confidence that one can resist adverse 
events [27, 34]. In Profile 1 (low resilience-low strength 
group), scores on all three dimensions were very low, 
especially the strength dimension. This indicates students 
in this group may struggle significantly with resilience, 
especially in their ability to bounce back from challenges. 
This finding is consistent with a previous study that indi-
viduals with low resilience levels usually manifested on 
the strength dimension [52]. One reason may be that 
individuals with low resilience usually lack the resources 
to cope with adversity, which may impede their recov-
ery from setbacks [15]. Thus, there is an urgent need 
to improve the resilience level, especially the strength 
dimension among this profile compared to the other 
three profiles.

In addition, Profile 4 (high resilience-high tenac-
ity group), which included the second-largest number 
of participants (39.41% of the sample), had the highest 
scores in the tenacity dimension and the lowest scores in 
the optimism dimension. This finding means that these 

Table 4  Results of multinomial logistic regressions for the effects of predictors on resilience profiles
Profile 2 vs. 1a Profile 3 vs. 1a Profile 4 vs. 1a

Variable β SE OR β SE OR β SE OR
Gender 0.01 0.40 1.01 -0.28 0.38 0.76 -1.01* 0.42 0.36
Age 0.04 0.11 1.04 0.06 0.11 1.06 0.02 0.13 1.02
Whether the participant was an only child in their family 0.19 0.40 1.21 0.27 0.39 1.31 -0.01 0.45 0.99
Whether they had been a student leader during college -0.09 0.33 0.92 0.57 0.31 1.78 0.65 0.36 1.92
Family residence 0.63 0.35 1.87 0.56 0.34 1.75 0.77* 0.39 2.15

Profile 3 vs. 2a Profile 4 vs. 2a Profile 4 vs. 3a

β SE OR β SE OR β SE OR
Gender -0.29 0.20 0.75 -1.02*** 0.25 0.36 -0.73** 0.26 0.48
Age 0.02 0.05 1.20 -0.02 0.09 0.99 -0.03 0.10 0.97
Whether the participant was an only child in their family 0.08 0.18 1.09 -0.20 0.28 0.82 -0.29 0.30 0.75
Whether they had been a student leader during college 0.66*** 0.17 1.93 0.74** 0.25 2.09 0.08 0.25 1.08
Family residence -0.07 0.16 0.94 0.14 0.24 1.15 0.21 0.25 1.23
Dummy coding (Gender: male = 1 and female = 2; Age = values; Whether the participant was an only child in their family: no = 1 and yes = 2; Whether had been a 
student leader during college: no = 1 and yes = 2; Family residence: rural = 1 and urban = 2); SE, standard error of the coefficient (Coef/β); OR, odds ratio; Profile 1, 
low resilience-low strength group; Profile 2, low resilience-balanced development group; Profile 3, high resilience-balanced development group; Profile 4, high 
resilience-high tenacity group
a Reference group
*p < 0.05. **p < 0.01. ***p < 0.001
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students demonstrate a strong sense of control when fac-
ing challenges, but they lack confidence in their ability to 
resist adversity. It suggests that while they are self-deter-
mined, they may struggle with maintaining a positive 
outlook and believing in favorable outcomes. Individuals 
with high psychological resilience tend to deal with prob-
lems with a realistic and pragmatic attitude rather than 
simply being optimistic. This approach helps them cope 
with stress and challenges more effectively [53]. This may 
contribute to the lower scores in optimism among nurs-
ing students in this group. Given that optimism was a 
prominent area of weakness for nursing students in Pro-
file 4, it is imperative to place increased emphasis on fos-
tering optimism among this group.

Resilience profiles and spiritual coping strategies
An important observation from these profiles was that 
resilience significantly influenced subsequent spiritual 
coping strategies among nursing students, consistent 
with previous research on the relationship between resil-
ience and coping strategies [18]. Our study adds to the 
existing knowledge base by revealing the relationships 
between different resilience profiles and spiritual coping 
strategies. Specifically, as scores in the three dimensions 
increased from the first to the fourth profile, there was 
a statistically significant increase in the positive spiri-
tual coping strategies score. This finding aligns with the 
Matching Model [16], suggesting that individuals with 
higher levels of resilience are more likely to use positive 
spiritual coping strategies. One possible explanation for 
this outcome is that individuals with strong resilience 
may mobilize more resources to cope with difficulties, 
including spiritual resources [54]. In other words, nursing 
students with high resilience levels are likely to use spiri-
tual resources effectively to manage stress, such as seek-
ing spiritual support and finding meaning in challenges 
[55]. Thus, improving students’ resilience may help them 
adopt more positive and constructive spiritual responses 
to challenges.

Moreover, our study found that improvements in resil-
ience among nursing students positively influence the 
reduction of negative coping strategies. However, this 
influence was significant only among students with low 
levels of resilience (Profile 1 and Profile 2). This suggests 
that negative coping strategies may not be influenced by 
resilience improvement when nursing students’ resilience 
reaches a high level (Profile 3). This may be because, 
at high resilience levels, nursing students might have 
become accustomed to specific spiritual coping strate-
gies and believe these are sufficient to manage current 
challenges or stressors. Consequently, they may lack the 
motivation to change their spiritual coping strategies 
even as resilience levels continue to rise [56]. Therefore, 
among college nursing students, we should be cautious 

when considering the reduction of negative spiritual 
coping strategies through the enhancement of resilience 
levels.

Demographic predictors of resilience for different profiles
Gender. The results revealed that female students were 
more likely to belong to Profiles 1 (β = -1.01, p < 0.05), 2 
(β = -1.02, p < 0.001), and 3 (β = -0.73, p < 0.01) compared 
to Profile 4. This suggests that female students tended to 
show lower resilience than their male counterparts, not 
only in overall scores but also across all three dimensions. 
This may be because female college students usually expe-
rience higher levels of stress than their male counterparts 
[57, 58], which can negatively affect their resilience [59]. 
Our finding contrasts with previous variable-centered 
studies, which found no statistically significant difference 
in resilience between female and male nursing students 
[20, 21, 23, 24]. The person-centered approach used in 
our study allows for a more nuanced understanding [60] 
of gender differences in resilience, underscoring the sig-
nificance of our findings. Meanwhile, this highlights the 
need for researchers worldwide to reconsider and assess 
the factors influencing resilience through a person-cen-
tered approach.

Whether having been a student leader during col-
lege. Students with leadership experience during college 
are more likely to be members of Profiles 3 (β = 0.66, 
p < 0.001) and 4 (β = 0.74, p < 0.01) compared to Profile 2. 
This means that students with leadership experience dur-
ing college tended to show a higher level of resilience than 
those without such experience. Our finding is consistent 
with previous variable-centered studies [23, 24]. This 
may be because leadership roles often require individu-
als to navigate challenges, manage stress, and develop 
problem-solving skills, which can enhance their overall 
resilience [61]. Additionally, the experience of leading 
others and taking on responsibilities can build confidence 
and adaptive coping strategies, contributing to greater 
resilience in various situations [62]. The importance of 
leadership in clinical nursing is widely recognized glob-
ally [1]. However, our study emphasizes the significance 
of leadership, specifically among nursing students. Lead-
ership is not solely demonstrated by individuals in for-
mal positions; rather, it can be exhibited by anyone who 
seeks to influence others toward a shared goal [63]. Our 
research suggests that nursing students should engage 
more in collective activities to expand their leadership 
experience. This involvement may further equip them 
with greater resilience to cope with academic pressures 
and the challenges of future clinical work.

Family residence. Students who live in urban areas were 
more likely to belong to Profile 4 than Profile 1 (β = 0.77, 
p < 0.05), suggesting that they tend to exhibit higher resil-
ience compared to their rural counterparts. This finding 
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contrasts with previous variable-centered studies, which 
found no statistically significant difference in resilience 
between urban and rural students [23, 24]. A possible 
explanation is that urban students have access to more 
educational resources, psychological support, and social 
opportunities, which enhance their ability to cope with 
challenges [64]. These results highlight the importance 
of considering within-group heterogeneity when design-
ing resilience interventions, particularly in addressing the 
specific needs of rural students.

Limitations
First, the data were collected from a single college, which 
may limit the generalizability of the findings to other 
institutions. While the characteristics of the nursing stu-
dents in this study were consistent with those of nursing 
students nationwide in China [24], differences in resil-
ience and coping strategies across institutions may still 
affect the applicability of these findings. Therefore, cau-
tion is needed when generalizing these results to other 
educational settings. To improve external validity, future 
research should include participants from multiple col-
leges. Second, we cannot confirm whether participants 
discussed the questions with each other, which could 
potentially have influenced their responses. Neverthe-
less, we encouraged participants to base their answers 
on their own thoughts and feelings. Third, the question-
naire was designed with all questions set as mandatory. 
While this approach helps minimize missing data, it may 
also increase the risk of dropout and introduce response 
bias. Finally, since the questionnaire relied on partici-
pants’ recollection of past events or experiences, there is 
a potential risk that their responses may not be entirely 
accurate. This could lead to inaccuracies in the reported 
data and affect the overall validity of the findings. Future 
studies should consider incorporating more objective 
measures or validating responses with additional data 
sources to mitigate the effects of recall bias.

Implications for research and education, and policy-
making
Despite the limitations of our study, the findings have 
important implications for education, research, and pol-
icy-making. For nursing research and education, based 
on the four resilience profiles identified in this study, 
researchers and educators can develop targeted inter-
ventions to enhance students’ resilience levels and better 
support them in coping with their stressors. Specifically, 
in designing resilience programs within the curriculum, 
the focus should be tailored according to the profiles of 
nursing students. For students in Profile 1, efforts should 
be concentrated on interventions targeting the strength 
dimension. For students in Profiles 2 and 3, attention 
should be equally distributed across all three dimensions. 

For students in Profile 4, the emphasis should be placed 
on the optimism dimension. This targeted approach can 
help maximize the impact of limited resources, espe-
cially in resource-constrained educational settings. Our 
study also serves as a reminder for nursing researchers 
and educators worldwide, when assessing nursing stu-
dents’ resilience or designing educational interventions, 
it’s important to consider their individual heterogeneity.

Future educational interventions aimed at enhancing 
positive spiritual coping strategies among nursing stu-
dents could consider resilience as a primary interven-
tion target. However, interventions that target negative 
spiritual coping strategies by enhancing resilience may 
be particularly effective for individuals with low resil-
ience levels (students in Profiles 1 and 2). Additionally, 
we encourage nurse educators and researchers to explore 
potential explanations and gain a deeper understanding 
of how differences in gender, leadership experience, and 
family residence during college influence students across 
different resilience profiles. For example, interviewing 
students of different genders from various resilience pro-
files about how they develop their resilience could pro-
vide valuable insights.

Our research findings also have significant implications 
for policy-making. Firstly, our study underscores the 
urgency of enhancing resilience among nursing students 
in Profiles 1 and 2 to better equip them to cope with 
stress. Policymakers can allocate more financial support 
towards this endeavor, such as providing more funds to 
incentivize nursing educators to apply for transforma-
tion projects that explore the feasibility and effectiveness 
of integrating resilience education into nursing curricula. 
Secondly, policymakers can develop more detailed poli-
cies to guide nursing educators and researchers in spe-
cific strategies to enhance nursing students’ resilience. 
This could include focusing on students in Profiles 1 and 
2, addressing specific dimensions within each profile, and 
emphasizing the importance of targeting female students 
living in rural areas as well as those without leadership 
experience during college.

Conclusion
Our study confirmed the individual heterogeneity in 
resilience among nursing students. We identified four 
distinct resilience profiles associated with different cop-
ing strategies. Gender, family residence, and previous 
leadership experience during college were predictors of 
these profiles. Profile 1 has the lowest scores across all 
three dimensions, with the most significant weakness in 
the strength dimension. Profile 4 has the highest scores 
across all dimensions, yet shows the most noticeable 
weakness in the optimism dimension. This suggests that 
future research should focus more on nursing students 
in Profile 1 and the weaker dimensions across different 
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profiles to help them better cope with stressors. For 
future educational interventions aimed at enhancing pos-
itive spiritual coping strategies among nursing students, 
integrating resilience as a primary intervention compo-
nent could be beneficial. Interventions targeting negative 
spiritual coping strategies by enhancing resilience may be 
particularly effective for individuals with low resilience 
levels (students in Profiles 1 and 2). The primary focus 
of future resilience research and education should be on 
female students living in rural areas and students without 
leadership experience during college.
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