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Abstract
Background  Nursing interns encounter numerous professional pressures during clinical practice. Assessing adversity 
quotient levels and understanding the influencing factors are crucial for supporting students’ seamless transition to 
professional nurses.

Purpose  This study examined the adversity quotient subtypes of nursing interns and explored the relationships 
between adversity quotient and depression, coping styles, positive psychological capital, and professional 
adaptability.

Methods  This study employed a cross-sectional research design, involving a survey of 287 nursing interns 
in five general hospitals in Shanghai, China. Latent profile analysis was conducted to explore the subtypes of 
adversity quotient with the four domains as input variables. Multinomial logistic regression models and multiple 
correspondence analysis were used for subsequent data analysis.

Results  The average adversity quotient score of the nursing interns was 116.63 ± 32.22. A three-profile solution was 
obtained based on the latent profile analysis results. Three distinct subtypes emerged: a high-adversity quotient 
subtype (n = 50, 17.4%), a medium-adversity quotient subtype (n = 189, 65.9%), and a relatively low-adversity quotient 
subtype (n = 48, 16.7%). Multinomial logistic regression revealed that nursing interns in the high-adversity quotient 
subtype tended to be male, and had higher scores for positive psychological capital, negative coping style, and 
professional adaptability (p < 0.05).

Conclusion  Most of the nursing interns were in the medium adversity quotient subtype. Gender, positive 
psychological capital, negative coping style and professional adaptability were all significantly related to the adversity 
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Introduction
Nursing is widely recognized as a demanding profes-
sion, both physically and mentally, often characterized 
by staffing shortages and numerous clinical challenges 
[1]. The training of nursing students includes both theo-
retical instruction and extensive clinical internships. The 
internship phase is crucial for students as they transi-
tion from being students to being professional nurses [2]. 
The majority of nursing students in China must undergo 
internships lasting 8 to 12 months before graduating [3]. 
During this period, nursing interns are exposed to a vari-
ety of professional stresses [4], including taking care of 
patients [5]; poor relationships with clinical teams [6]; 
inadequate clinical knowledge [7] and fear of making 
mistakes [8]. Thus, assessing the present stress coping 
abilities of nursing interns is crucial for supporting their 
seamless transition from students to professional nurses.

In theory, the ability to face setbacks, overcome chal-
lenges, and transcend difficulties is referred to as the 
adversity quotient (AQ) [9]. Research indicates that stu-
dents’ learning autonomy and health behaviors can be 
influenced by their adversity quotient [10, 11]. Previous 
studies have indicated that nursing students have aver-
age adversity quotient scores ranging from 116 to 130 
[3, 12–14]. Stoltz [9] studied 7,500 respondents from 
a wide range of occupations, ages, ethnicities, and cul-
tures to classify the adversity quotient into five levels: 
very high (166 to 200), high (135 to 165), moderate (95 
to 134), low (60 to 94) and very low (less than 60). In 
China, the research and application of the five levels of 
adversity quotient are widely used, especially in the stu-
dent group. Based on the original cut-offs, these studies 
were rated as moderate. Similarly, different populations 
have similarly produced moderate results [12, 15]. Due to 
the distinctive stressors and challenges in nursing, con-
ventional assessments of the adversity quotient might not 
fully capture how adversity impacts individuals, poten-
tially overlooking the specific and unique circumstances 
encountered in caregiving. Differences in adversity quo-
tient among individuals with similar scores should be 
considered. To bridge this gap, latent profile analysis 
(LPA) offers a nuanced solution. Unlike variable-centered 
approaches that consider relationships across the entire 
sample, latent profile analysis is a person-centered statis-
tical technique that identifies distinct subgroups based 
on how individuals respond to a set of variables [16]. 
This study utilized the latent profile analysis to uncover 
hidden disparities among nursing interns, providing a 
detailed stratification of their adversity quotient. This 

enables targeted support and intervention strategies 
tailored to address the specific challenges and needs of 
this group [17]. In this context, employing latent pro-
file analysis emphasizes the significance of acknowledg-
ing distinct nursing occupational stressors, facilitating a 
more focused comprehension of adversity and resilient 
occupations.

Coping styles comprise the cognitive strategies and 
behaviors individuals employ when facing adversities and 
are categorized into positive and negative coping styles 
[18]. Typically, coping serves as the initial response to 
adversity [19]. A cross-sectional study by Liu and Wang 
[20] suggested that positive coping styles positively influ-
ence the adversity quotient in nursing students. How-
ever, the interaction between these factors has not been 
explored in the context of nursing interns. Additionally, 
depression status may influence stress coping styles, war-
ranting its inclusion as a variable in this study.

Positive psychological capital originates from positive 
psychology, which refers to the positive psychological 
state of the individual [21]. Research has demonstrated 
that psychological capital mediates the relationship 
between various work stressors and emotional responses 
[22]. A study indicated that positive mental capital in 
nursing students aids in dealing with stress and promotes 
robust mental health [23]. Although previous research 
has supported the connection between positive psycho-
logical capital and the adversity quotient, the nature of 
this relationship is still not fully understood.

Professional adaptability refers to the ability of col-
lege students to actively adjust their psychology and 
behavior to adapt to professional learning [24]. Recent 
literature indicates a link between professional adapt-
ability and adversity quotient in nursing students, yet 
further evidence is required in nursing interns. Tian and 
Fan (2014) [25] identified a positive association between 
adversity quotient and professional adaptability in nurs-
ing students, highlighting the significant influence of 
certain learning environment variables on adversity quo-
tient. However, the results of the existing studies are also 
divergent. In a study of nursing interns, no significant 
relationship was found between adversity quotient and 
professional adaptability [26].

Therefore, this study explored the relationships 
between adversity quotient and depression, coping styles, 
positive psychological capital, and professional adapt-
ability. The findings will offer valuable insights to nursing 
educators and managers on facilitating a successful tran-
sition to practice for nursing interns.

quotient. Boosting the positive psychological capital of nursing interns is an effective way to improve the adversity 
quotient.

Keywords  Adversity quotient, Influencing factors, Latent profile, Nursing interns
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Methods
Design
This cross-sectional study was conducted from October 
to December 2021 in five tertiary hospitals in Shanghai, 
China. The variables of the study included demographic 
characteristics, adversity quotient, depression severity, 
coping styles, positive psychological capital, and profes-
sional adaptability. The completion and submission of the 
online survey implied consent to participate. The survey 
was clearly communicated to respondents at the com-
mencement of the survey.

Participants and procedure
Study participants were examined using the convenience 
sampling method. The inclusion criteria were (1) nurs-
ing students who were in their clinical internships and (2) 
who had participated in the internship at least once, with 
a total duration of not less than two months. The exclu-
sion criteria were (1) interns who were absent for more 
than two-thirds of the internship period and (2) those 
who were receiving psychological intervention during 
the internship year. In this study, the G*Power program 
version 3.1.9.7 was used to calculate the sample size, the 
effect size d was 0.30, the significance level was 0.05, and 
the power was 0.95 [27]. The estimated sample size was 
147. Considering a sample loss rate of 20%, we deter-
mined that the estimated sample size of this study was 
177. Ultimately, 304 nursing interns agreed to participate, 
and 287 questionnaires were included in the final analy-
sis, for an effective response rate of 94.41%. The research 
maintained the anonymity and confidentiality of all col-
lected data throughout the process.

Instruments
General information
The general information collected encompassed sociode-
mographic details, academic characteristics, and clinical 
practices of each participant. This included age, gender, 
residence, sibling status, experience as a student leader, 
and level of interest in nursing, as well as the type of 
internship hospital and satisfaction with the internship.

The adversity quotient scale
We assessed the adversity quotient levels of the nurs-
ing interns using the adversity quotient scale, which 
was translated into Chinese by scholars [27]. Originally 
developed by Stoltz in 1997 [9], this scale comprises 40 
items across four dimensions-control, ownership, reach, 
and endurance-each containing 10 items. Responses are 
recorded using a 5-point Likert scale (1 = strongly dis-
agree/never to 5 = strongly agree/always), where a higher 
score signifies a higher adversity quotient. In this study, 
the scale demonstrated a Cronbach’s alpha of 0.87, indi-
cating good reliability.

The patient health questionnaire-9
The patient health questionnaire-9 (PHQ-9) is a self-
reported depression screening tool, that is scored on a 
scale of 0 (not at all) to 3 (nearly every day) [28]. A total 
score greater than five on this scale indicates that the 
subject has depressive symptoms, and the higher the 
score is, the more severe the depressive symptoms. In our 
study, the Cronbach’s alpha of this scale was 0.90, indicat-
ing excellent reliability.

The positive psychological capital scale
The positive psychological capital scale was developed 
by the Chinese scholars Zhang et al [21]. It includes 26 
items and four dimensions (self-efficacy, resilience, opti-
mism and hope). The 7-point Likert scoring method is 
used to evaluate items with 1–7 points from “completely 
disagree” to “completely agree”. A higher score indicates 
a greater level of positive psychological capital. In this 
study, the Cronbach’s alpha of the scale was 0.94.

The simplified coping style scale
The instrument was adapted by Xie based on the char-
acteristics of the Chinese population [29]. It measures 
an individual’s coping style to understand its relationship 
with psychosomatic health using a 4-point Likert scale 
ranging from 0 (‘never’) to 3 (‘very often’). This scale con-
sists of 20 items and is composed of 2 subscales: positive 
coping (12 items) and negative coping (8 items). In our 
study, this scale had excellent reliability for both active 
coping styles (Cronbach’s alpha = 0.95) and passive coping 
styles (Cronbach’s alpha = 0.89).

Professional adaptability scale
The scale was developed by Tang [30]. The scale con-
tains 38 items, including four dimensions: professional 
commitment, professional learning motivation, profes-
sional learning behavior, and professional self-efficacy. 
It employs a 4-point Likert scale ranging from 1 (‘totally 
inconsistent’) to 4 (‘fully compliant’). The total score 
of the scale ranges from 38 to 152, with a higher score 
indicating better professional adaptability. This scale had 
excellent reliability (Cronbach’s alpha = 0.97).

Data analysis
The latent profile analysis was performed using the 4 
dimensions of adversity quotient as indicators with 
Mplus 8.3. In this study, the following fit indices were 
used to select the optimal number of profiles: the Bayes-
ian information criterion (BIC), the Akaike information 
criterion (AIC), the value of the BIC adjusted to sample 
size (aBIC), and the entropy test for model evaluation; 
the Lo-Mendell-Rubin likelihood ratio test (LMR) and 
the bootstrapped likelihood ratio test (BLRT) were also 
used for model comparison.
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SPSS 25.0 statistical software was also used for data 
analysis. The general data were presented as frequencies 
and percentages. When the data conformed to a normal 
distribution, continuous variables such as the values of 
the adversity quotient were presented as the mean and 
standard deviation. Conversely, the median and inter-
quartile range were reported instead. Categorical vari-
ables between potential adversity quotient classes were 
compared using the chi-square test. When continuous 
variables conformed to a normal distribution, univari-
ate analysis of variance (ANOVA) was used. Conversely, 
the Kruskal‒Wallis H was used. Associations between 
adversity quotient and the variables were examined using 
multinomial logistic regression. We used a multiple cor-
respondence analysis (MCA) model to investigate the 
potential relationships between latent classes and vari-
ous influencing factors based on a visualized factor map. 
A statistically significant difference was accepted at a p 
value < 0.05.

Results
Latent profile analysis of the adversity quotient
We described the specific information for each of the 
five levels based on Stoltz’s classification (Supplemen-
tary Materials 1). Except for the moderate group (n = 171, 
59.6%), the numbers in the other groups were small. As 
subjective merging of groups is not feasible, we used the 
data-driven LPA method for classification. As shown 
in Table 1, we extracted and compared the 1 to 4 latent 
classes to classify and identify the optimal model. When 
comparing the models, the smaller the AIC and BIC are, 
the greater the entropy index is, and the greater the LMR 
and BLRT are (p < 0.05), the better the model fit is. The 
2-class model was excluded because of the high AIC, 
BIC and aBIC; the 4-class model was excluded because 
of the nonsignificant LMR. Finally, we determined that 

the adversity quotient was divided into 3 latent classes, 
with 50 (17.4%) in Class 1, 189 (65.9%) in Class 2, and 48 
(16.7%) in Class 3.

Based on the latent profile model, Table 2 presents the 
adversity quotient scores following the classification into 
latent profiles, where Class 1, Class 2, and Class 3 are 
designated the high, medium, and low adversity quotient 
subtypes, respectively.

Demographic characteristics of the participants
Of the 287 participants, 246 (85.7%) were female, and 41 
(14.3%) were male. Most participants (207, 72.1%) were 
21 years and younger, and 146 (50.9%) had siblings. In 
terms of internship satisfaction, 23.7% were satisfied, 
48.1% were neutral, and 28.1% were dissatisfied. There 
were significant differences in the effects of gender and 
internship satisfaction (p < 0.05) (refer to Table 3).

Results of psychological factors in the full sample and in 
each latent profile
The descriptive statistics of the continuous variables in 
the full sample and for each class are shown in Table 4. 
The data did not pass the normality test, so the results are 
presented as the median and interquartile range. Class 1 
had the highest scores for positive coping style, positive 
psychological capital and professional adaptability. On 
some scores (such as positive coping style, resilience, and 
professional self-efficacy), Class 2 and Class 3 had simi-
lar scores. The results showed that in addition to depres-
sion and resilience, there was a significant effect on the 
levels of the other psychological factors and the adver-
sity quotient (p < 0.05). Although the overall difference 
in PHQ scores among the classes was not significant, the 
prevalence of depressive symptoms was slightly higher in 
individuals with a low adversity quotient. PHQ scores of 
5 or higher were observed in 52.0% of the high-adversity 

Table 1  Comparison of different models after latent profile analysis of the adversity quotient
Model AIC BIC aBIC LMR

p value
BLRT
p value

Entropy Class probability

1-class LPA 7662.497 7691.773 7666.404 — — — —
2-class LPA 7693.301 7740.874 7699.650 <0.0001 <0.0001 0.953 0.182,0.827
3-class LPA 7273.361 7339.232 7282.152 0.0022 <0.0001 0.951 0.174,0.659,0.167
4-class LPA 7124.762 7208.930 7135.995 0.2362 <0.0001 0.954 0.108,0.589,0.179,0.124
—, not applicable

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion; aBIC = adjusted Bayesian information criterion; LMR = Lo–Mendell–Rubin likelihood 
ratio test; BLRT = Bootstrapped likelihood ratio test

Table 2  Subtype score of the adversity quotient
Dimension 1
(Control)

Dimension 2
(Origin)

Dimension 3
(Reach)

Dimension 4
(Endurance)

Adversity quotient

Class 1(n = 50, 17.4%) 39.42 ± 6.51 40.52 ± 4.82 41.30 ± 4.43 40.42 ± 5.07 161.66 ± 17.32
Class 2(n = 189, 65.9%) 30.63 ± 4.52 28.54 ± 4.52 29.75 ± 3.93 29.68 ± 3.34 118.61 ± 11.01
Class 3(n = 48, 16.7%) 19.27 ± 7.67 15.23 ± 5.87 13.67 ± 4.76 13.77 ± 5.13 61.94 ± 17.05
Note: Class 1: high-adversity quotient subtype; Class 2: medium-adversity quotient subtype; Class 3: low-adversity quotient subtype
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Table 3  Demographic characteristics of interns with different adversity quotient subtypes
Overall
n = 287

Class 1
n = 50, 17.4%

Class 2
n = 189, 65.9%

Class 3
n = 48, 16.7%

p

Age 0.774
  21 years and below (n = 207) 115.71 ± 31.53 158.09 ± 15.04 119.34 ± 10.80 60.20 ± 17.68
  22 years and above (n = 80) 119.03 ± 34.02 169.25 ± 19.82 116.63 ± 11.44 66.62 ± 14.84
Gender 0.033*

  Male (n = 41) 125.59 ± 31.93 161.31 ± 14.26 119.18 ± 9.10 71.67 ± 18.22
  Female (n = 246) 115.14 ± 32.09 161.78 ± 18.46 118.53 ± 11.26 60.55 ± 16.64
Residence 0.136
  Rural (n = 97) 123.51 ± 33.97 166.42 ± 21.98 118.43 ± 11.30 63.50 ± 16.64
  Town (n = 80) 114.76 ± 28.56 154.54 ± 5.03 118.65 ± 9.33 66.80 ± 16.60
  Urban (n = 110) 111.93 ± 32.39 160.00 ± 13.09 118.72 ± 11.94 57.57 ± 17.29
Having siblings 0.324
  Yes (n = 146) 120.03 ± 31.64 163.43 ± 18.03 118.74 ± 10.61 66.32 ± 15.59
  No (n = 141) 113.11 ± 32.55 159.00 ± 16.30 118.47 ± 11.45 58.23 ± 17.64
Experience in being a student leader 0.934
  Yes (n = 90) 115.39 ± 33.92 162.81 ± 18.84 117.50 ± 10.90 60.31 ± 19.20
  No (n = 197) 117.20 ± 31.48 161.12 ± 16.84 119.10 ± 11.07 62.75 ± 16.14
Level of interest in nursing 0.487
  Disinterested (n = 21) 107.33 ± 36.74 - 118.80 ± 13.75 55.20 ± 15.27
  Neutral (n = 112) 114.40 ± 33.03 160.37 ± 17.25 117.29 ± 11.60 60.20 ± 18.56
  Interested (n = 154) 119.52 ± 30.80 161.33 ± 16.75 119.53 ± 10.13 64.91 ± 16.09
Type of internship hospital 0.827
  Western Medicine Hospital (n = 82) 115.21 ± 31.86 155.44 ± 12.75 117.65 ± 11.00 60.14 ± 19.48
  Traditional Chinese Medicine Hospital (n = 31) 115.42 ± 34.47 167.50 ± 22.52 123.20 ± 9.33 63.43 ± 15.77
  Integrated Chinese and Western Medicine Hospital (n = 174) 117.52 ± 32.14 164.20 ± 18.38 118.25 ± 11.17 62.48 ± 16.61
Internship satisfaction 0.002**

  Dissatisfied (n = 81) 112.43 ± 29.96 156.40 ± 15.38 118.07 ± 12.07 65.56 ± 19.28
  Neutral (n = 138) 116.18 ± 27.15 156.39 ± 9.04 119.05 ± 10.49 62.84 ± 16.01
  Satisfied (n = 68) 122.54 ± 42.37 168.36 ± 21.19 118.15 ± 11.03 56.15 ± 15.31
Note: -, not applicable; *p < 0.05, **p < 0.01. Class 1: high-adversity quotient subtype; Class 2: medium-adversity quotient subtype; Class 3: low-adversity quotient 
subtype

Table 4  Results of each scale in the full sample and in each latent profile
Overall
n = 287

Class 1
n = 50, 17.4%

Class 2
n = 189, 65.9%

Class 3
n = 48, 16.7%

p

Depression 5.00(2.00, 8.00) 5.00(0.00, 8.00) 6.00(3.00, 8.00) 5.00(0.25, 7.75) 0.274
Positive copying style 24.00(18.00, 26.00) 24.00(24.00, 34.25) 24.00(18.00, 24.00) 24.00(12.00, 32.75) < 0.001**

Negative copying style 13.00(8.00, 16.00) 16.00(9.50, 18.00) 12.00(8.00, 16.00) 11.00(8.00, 16.00) 0.007**

Positive psychological capital 120.00(107.00, 136.00) 136.00(120.75, 152.00) 118.00(104.50, 133.50) 121.00(104.00, 148.00) < 0.001**

  Self-efficacy 34.00(28.00, 39.00) 41.00(35.00, 45.00) 31.00(28.00, 36.00) 34.00(25.75, 41.75) < 0.001**

  Resilience 28.00(27.00, 33.00) 27.50(26.00, 32.50) 28.00(27.00, 32.50) 28.00(26.00, 33.75) 0.413
  Optimism 30.00(25.00, 36.00) 36.00(30.00, 39.00) 30.00(24.00, 33.00) 30.00(24.00, 36.00) < 0.001**

  Hope 29.00(24.00, 32.00) 32.00(28.00, 36.00) 28.00(24.00, 32.00) 28.00(24.00, 35.00) < 0.001**

Professional adaptability 112.00(102.00, 114.00) 114.00(113.75, 139.25) 110.00(101.50, 114.00) 114.00(97.00, 130.00) < 0.001**

  Professional commitment 29.00(26.00, 30.00) 30.00(29.00, 36.25) 28.00(26.00, 30.00) 29.50(26.00, 31.00) < 0.001**

  Professional learning motivation 27.00(23.00, 27.00) 27.00(27.00, 34.25) 26.00(23.00, 27.00) 27.00(23.25, 29.00) < 0.001**

  Professional learning behavior 39.00(36.00, 39.00) 39.00(39.00, 49.00) 39.00(35.00, 39.00) 39.00(32.25, 47.00) < 0.001**

  Professional self-efficacy 18.00(16.00, 18.00) 18.00(18.00, 24.00) 18.00(16.00, 18.00) 18.00(16.00, 22.75) < 0.001**

Note: **p < 0.01. Class 1: high-adversity quotient subtype; Class 2: medium-adversity quotient subtype; Class 3: low-adversity quotient subtype
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quotient subtype, 60.8% of the medium-adversity quo-
tient subtype, and 62.5% of the low-adversity quotient 
subtype.

Multinomial logistic regression
Table  5 presents the multinomial logistic regression 
results. Compared with class 1 (high adversity quotient 
subtype), positive psychological capital (OR = 0.971, 
95%CI [0.947–0.995], p = 0.019), negative coping style 
(OR = 0.969, 95%CI [0.941–0.998], p = 0.045), professional 
adaptability (OR = 0.969, 95%CI [0.941, 0.998], p = 0.021) 
and male sex(OR = 0.349, 95%CI [0.147, 0.830], p = 0.017) 
were significantly related to class 2 (medium adversity 
quotient subtype). Compared to class 1, positive psy-
chological capital (OR = 0.957, 95%CI [0.929, 0.985], 
p = 0.003) was strongly related to class 3(low adversity 
quotient subtype). There was no significant difference 
between class 2 (medium adversity quotient subtype) and 
class 3 (low adversity quotient subtype).

Multiple correspondence analysis
We further entered categorical variables into the multiple 
correspondence analysis model to evaluate the potential 
associations among various latent classes. The continu-
ous variables were converted into categorical variables 
according to the different quartiles (e.g., depression 
(PHQ9), negative coping style (NCS), positive coping 
style (PCS), positive psychological capital (PPQ), profes-
sional adaptability (PA)). Regarding the numerical scale, 
“1” represents the lowest score, while “4” represents the 
highest score. In the multiple correspondence analy-
sis plot, the distance between any row or column points 
reflects the similarity (or non-similarity) among the vari-
ables. Categorical variables with similar profiles were 
visualized on a coordinate chart (Fig.  1), which showed 
that male sex, satisfied, PHQ ≤ 2, 24 < PCS ≤ 26, and 
NCS > 16 were associated with a high adversity quotient; 

female sex, dissatisfied, neutral, PCS ≤ 18, 8 < NCS ≤ 13, 
PPQ ≤ 107, PA ≤ 102 and 103 < PA2 ≤ 112 were corre-
lated with medium adversity quotient; and 3 < PHQ ≤ 5, 
NCS ≤ 8, PCS > 26, PPQ > 136, and PA > 114 were associ-
ated with a low adversity quotient, respectively.

Discussion
In our study, the application of the multiple corre-
spondence analysis model revealed potential associa-
tions among various latent classes identified within our 
sample. Our analysis revealed significant relationships 
between adversity quotient levels and factors such as 
gender, satisfaction level, degree of depression, coping 
style, positive psychological capital, and professional 
adaptability. For instance, individuals in the high adver-
sity quotient group tended to be male, express satisfac-
tion, and possess higher levels of positive psychological 
capital and professional adaptability. In contrast, those 
in the medium adversity quotient group were more likely 
to be female, express dissatisfaction, and have a higher 
incidence of depression. These findings suggest that dif-
ferences in adversity quotient might be closely related to 
individual psychological characteristics and professional 
adaptability traits. The insights gained from our analysis 
offer a new perspective for understanding the determi-
nants of adversity quotient and provide important infor-
mation for designing targeted interventions to increase 
adversity quotient. Future research could further explore 
how these factors specifically influence adversity quotient 
development and how targeted interventions could pro-
mote higher levels of adversity quotient.

In this study, we classified the latent profiles of adver-
sity quotient and evaluated the factors that influence 
adversity quotient in nursing interns. We identified three 
subtypes of the adversity quotient: a high-adversity quo-
tient subtype, a medium-adversity quotient subtype, and 
a relatively low-adversity quotient subtype. The results 

Table 5  Results of the multinomial logistic regression of the adversity quotient classes
Class 2 vs. Class 1 Class 3 vs. Class 1 Class 2 vs. Class 3
OR (95%CI) p OR (95%CI) p OR (95%CI) p

Depression 0.969(0.882–1.064) 0.512 0.920(0.819–1.033) 0.160 1.053(0.965, 1.150) 0.246
Positive copying style 1.037(0.968–1.110) 0.300 1.073(0.985–1.168) 0.106 0.966(0.906, 1.031) 0.302
Negative copying style 0.969(0.941–0.998) 0.045* 0.906(0.820–1.002) 0.055 1.012(0.937, 1.094) 0.758
Positive psychological capital 0.971(0.947–0.995) 0.019* 0.957(0.929–0.985) 0.003** 1.015(0.994, 1.035) 0.163
Professional adaptability 0.969(0.941–0.998) 0.037* 0.977(0.941–1.013) 0.208 0.992(0.964, 1.021) 0.588
Gender
  Male 0.349(0.147–0.830) 0.017* 0.387(0.125–1.200) 0.100 0.901(0.336, 2.419) 0.836
  Female Ref Ref Ref
Internship satisfaction
  Dissatisfied 0.882(0.266–2.918) 0.836 0.842(0.203–3.500) 0.813 1.047(0.355, 3.087) 0.934
  Neutral 1.490(0.592–3.749) 0.397 0.799(0.258–2.472) 0.697 1.864(0.773, 4.493) 0.166
  Satisfied Ref Ref Ref
Note: *p < 0.05, **p < 0.01. OR: odds ratio; 95%CI: 95% confidence interval. Class 1: high-adversity quotient subtype; Class 2: medium-adversity quotient subtype; Class 
3: low-adversity quotient subtype
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showed that nursing interns with a high adversity quo-
tient are more likely to be male or have a higher nega-
tive coping style, professional adaptability, and positive 
psychological capital. Individuals with the medium and 
low adversity quotient subtypes are more likely to have 
lower levels of positive psychological capital. The adver-
sity quotient score of the nursing interns in this study 
was 116.63 ± 32.22, which was similar to that of nursing 
students in Macau [12], but higher than that of Intensive 
care unit (ICU) nurses [15].

In addition to the demographic factors, positive psy-
chological capital was significantly associated with the 
adversity quotient. The higher the level of positive psy-
chological capital is, the higher the adversity quotient of 
the nursing interns will be. This study demonstrates the 
effectiveness and adaptability of positive psychological 
capital in enhancing adversity quotient and stress man-
agement in nursing students. Nursing educators can 
enhance students’ stress coping abilities by strengthen-
ing their positive psychological capital, thereby develop-
ing effective stress management strategies. One study 
showed that promoting positive factors enhances spe-
cialty satisfaction in nursing students [31]. Therefore, 
psychological interventions should be provided to nurs-
ing interns [32, 33]. Additionally, clinical nurses should 
foster a positive practice atmosphere.

According to our regression analysis, we found that 
nursing interns with high professional adaptability were 

more likely to belong to the high adversity quotient sub-
type than to the moderate-adversity quotient subtype. 
Good adaptation to the profession during clinical prac-
tice facilitates the integration of nursing interns into 
the clinical environment. In addition to basic research, 
one study used interviews to identify nursing students’ 
placement adaptation strategies [34]. The internship was 
facilitated by intervening and adapting inappropriate 
strategies.

Positive coping strategies can help nursing students 
better adapt to the challenges they face in the clinical 
setting [20]. Contrary to findings from some studies [8, 
13, 35], our study did not find a significant association 
between positive coping styles and adversity quotient in 
nursing interns, suggesting a possible contextual dispar-
ity between clinical settings and educational environ-
ments. This discrepancy requires further investigation 
into the specific dynamics influencing coping strategies 
and their effectiveness in different settings.

In contrast, in the present study, we did not find a 
strong association between depression level, intern-
ship satisfaction and adversity quotient in the regression 
analysis. However, in the MCA analysis, the results sug-
gested that individuals with high internship satisfaction 
was more likely to have a high adversity quotient. The 
relationship between high internship satisfaction and 
a higher adversity quotient may result from individu-
als with a high adversity quotient being better at coping 

Fig. 1  Multiple correspondence analysis
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with challenges and pressures, thereby gaining more sat-
isfaction during the internship [36]. A positive attitude 
and strong coping abilities enable them to feel a greater 
sense of achievement and satisfaction during the intern-
ship. Secondly, our study found that high adversity quo-
tient was associated with low levels of depression. In 
theory, individuals with a high adversity quotient tend to 
have stronger psychological resilience and self-efficacy, 
enabling them to maintain a better psychological state 
in the face of adversity and avoid depression [37]. Con-
versely, depression may lower an individual’s adversity 
quotient, making them more likely to feel helpless and 
frustrated when facing internship challenges, thus reduc-
ing their satisfaction [4]. Future research could further 
investigate the relationships among internship satisfac-
tion, depression, and adversity quotient.

We also found that the adversity quotient of nursing 
interns was mostly at a medium or low level. Recom-
mendations for nursing education focus on enhancing 
psychological resilience through targeted curriculum 
development and professional training. Acknowledging 
the influence of social support [38], integrating adversity 
quotient education, and fostering a proactive approach to 
challenge management could significantly benefit nursing 
students.

This study’s pioneering use of the latent profile analy-
sis to examine the adversity quotient levels of nursing 
interns highlights its innovative approach, despite limita-
tions such as nonrandom sampling and a relatively small, 
geographically confined sample. Future studies should 
aim to mitigate these limitations by employing broader, 
randomized sampling methods and exploring diverse 
geographical contexts to enhance the generalizability of 
the findings.

Conclusion
Clinical practice plays a pivotal role in the training of 
nursing interns, where a high adversity quotient is instru-
mental in fostering the cognitive skills essential for cul-
tivating positive thoughts and effective coping strategies, 
thereby reducing the potential negative impact of adver-
sity. This study revealed that a majority of the surveyed 
nursing interns were in the medium adversity quotient 
subgroup. Factors such as gender, positive psychological 
capital, negative coping style, and professional adaptabil-
ity were significantly associated with adversity quotient 
levels. Enhancing nursing interns’ positive psychologi-
cal capital has emerged as a key strategy for boosting 
adversity quotient, suggesting that targeted interventions 
aimed at strengthening this aspect could be particularly 
beneficial.

Abbreviations
AIC	� The Akaike Information Criterion
BIC	� The Bayesian Information Criterion

BLRT	� The Bootstrapped Likelihood Ratio Test
ICU	� Intensive Care Unit
LMR	� The Lo-Mendell-Rubin likelihood ratio test
LPA	� Latent profile analysis
MCA	� Multiple correspondence analysis
NCS	� Negative coping style
PA	� Professional adaptability
PCS	� Positive coping style
PHQ-9	� The patient health questionnaire-9
PPQ	� Positive psychological capital

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-024-05853-w.

Supplementary Material 1

Acknowledgements
We gratefully acknowledge the nursing interns who participated in this study.

Author contributions
XY Gou: Methodology, Software, Investigation, Formal Analysis, Writing 
- Original Draft; LM Chen: Data Curation, Writing - Original Draft; SL Yang: 
Visualization, Investigation; YX Li: Conceptualization, Resources, Writing - 
Review & Editing, Supervision, Software; J Wu: Resources, Visualization, Writing 
- Review & Editing, Project administration, Validation. All authors reviewed the 
manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Data availability
Data is provided within the manuscript. The datasets used and/or analysed 
during the current study are available from the corresponding author on 
reasonable request.

Declarations

Ethics approval and consent to participate
The study meets the requirements of the Helsinki declaration and got 
approval from Shanghai University of Traditional Chinese Medicine Research 
Ethics Committee.

Consent for publication
Not applicable.

Informed consent
Informed written consent was obtained from all the participants. Participants 
were informed about the purpose of the study, the voluntary nature of their 
participation, and the anonymity of their responses before filling out the 
survey.

Competing interests
The authors declare no competing interests.

Author details
1School of Nursing, Shanghai University of Traditional Chinese Medicine, 
1200 Cai Lun Road, Shanghai 201203, China

Received: 29 April 2024 / Accepted: 1 August 2024

References
1.	 Lancet T. The future of nursing: lessons from a pandemic. Lancet. 

2023;401:1545. https://doi.org/10.1016/s0140-6736(23)00958-3.

https://doi.org/10.1186/s12909-024-05853-w
https://doi.org/10.1186/s12909-024-05853-w
https://doi.org/10.1016/s0140-6736(23)00958-3


Page 9 of 9Gou et al. BMC Medical Education          (2024) 24:865 

2.	 Ngozika Ugwu S, Ogbonnaya NP, Chijioke VC, Esievo JN. Causes and effects 
of theory-practice gap during clinical practice: the lived experiences of 
baccalaureate nursing students. Int J Qual Stud Health Well-being 18, 2164949, 
https://doi.org/10.1080/17482631.2023.2164949 (2023).

3.	 Liu F, et al. Nursing interns’ attitudes toward, preferences for, and use of dia-
betes virtual Simulation Teaching Applications in China: National web-based 
survey. JMIR Mhealth Uhealth. 2021;9:e29498. https://doi.org/10.2196/29498.

4.	 Dong C, et al. Prospective association between perceived stress and anxiety 
among nursing college students: the moderating roles of career adaptability 
and professional commitment. BMC Psychiatry. 2023;23:388. https://doi.
org/10.1186/s12888-023-04887-6.

5.	 Bhurtun HD, Turunen H, Estola M, Saaranen T. Changes in stress levels 
and coping strategies among Finnish nursing students. Nurse Educ Pract. 
2021;50:102958. https://doi.org/10.1016/j.nepr.2020.102958.

6.	 Suarez-Garcia JM, Maestro-Gonzalez A, Zuazua-Rico D, Sánchez-Zaballos M, 
Mosteiro-Diaz. M. P. Stressors for Spanish nursing students in clinical practice. 
Nurse Educ Today. 2018;64:16–20. https://doi.org/10.1016/j.nedt.2018.02.001.

7.	 Baluwa MA, Lazaro M, Mhango L, Msiska G. Stress and coping strategies 
among Malawian undergraduate nursing students. Adv Med Educ Pract. 
2021;12:547–56. https://doi.org/10.2147/amep.S300457.

8.	 Labrague LJ, et al. Stress and coping strategies among nursing students: an 
international study. J Ment Health. 2018;27:402–8. https://doi.org/10.1080/09
638237.2017.1417552.

9.	 Stoltz PG. Adversity quotient: turning obstacles into opportunities. Wiley; 
1997.

10.	 Safi’i A, et al. The effect of the adversity quotient on student performance, 
student learning autonomy and student achievement in the COVID-19 
pandemic era: evidence from Indonesia. Heliyon. 2021;7:e08510. https://doi.
org/10.1016/j.heliyon.2021.e08510.

11.	 Suksatan W, Choompunuch B, Koontalay A, Posai V, Abusafia AH. Predictors of 
Health behaviors among undergraduate students during the COVID-19 pan-
demic: a cross-sectional predictive study. J Multidiscip Healthc. 2021;14:727–
34. https://doi.org/10.2147/jmdh.S306718.

12.	 Wang X, Liu M, Tee S, Dai H. Analysis of adversity quotient of nursing students 
in Macao: a cross-section and correlation study. Int J Nurs Sci. 2021;8:204–9. 
https://doi.org/10.1016/j.ijnss.2021.02.003.

13.	 Yifei C. Correlation of adversity responseactive coping style and professional 
adaptability innursing students. Chin Nurs Res. 2021;35:2802–5.

14.	 Huan R, et al. Research on the current situation and correlation between 
adversity quotient anaprofessional identity level of undergraduate nursing 
students. China Med Herald. 2022;19:56–60.

15.	 Li H, et al. The mediating effects of adversity quotient and self-efficacy on 
ICU nurses’ organizational climate and work engagement. J Nurs Manag. 
2022;30:3322–9. https://doi.org/10.1111/jonm.13773.

16.	 Howard MC, Hoffman ME. Variable-centered, person-centered, and person-
specific approaches: where theory meets the method. Organizational Res 
Methods. 2018;21:846–76.

17.	 Marsh HW, Lüdtke O, Trautwein U, Morin AJ. Classical latent profile analysis of 
academic self-concept dimensions: synergy of person-and variable-centered 
approaches to theoretical models of self-concept. Struct Equation Modeling: 
Multidisciplinary J. 2009;16:191–225.

18.	 Wang X, Ding T, Lai X, Yang C, Luo J. Negative life events, negative copying 
style, and internet addiction in Middle School students: a large two-year 
follow-up study. Int J Ment Health Addict. 2023;1–11. https://doi.org/10.1007/
s11469-023-01045-7.

19.	 Yao Y, Jing X, Lu L. Interaction of job-related psychological flexibility, coping 
style and personality types in depression in Chinese physicians: a cross-
section study. Med (Baltim). 2022;101:e30838. https://doi.org/10.1097/
md.0000000000030838.

20.	 Liu M, Wang X. Mediating effects of copying style on the relation-
ship between parenting style and adversity quotient of nursing 

students. SAGE Open Nurs. 2023;9:23779608231186453. https://doi.
org/10.1177/23779608231186453.

21.	 Zhang K, Zhang S, Dong Y. Positive psychological capital: measurement and 
relationship with mental health. Stud Psychol Behav. 2010;8:58–64.

22.	 Ling C, Yu S. The relationship between clinical work stress and anxiety in 
master’s degree nursing students: the mediating role of psychological capital 
and social support. Med (Baltim). 2023;102:e33997. https://doi.org/10.1097/
md.0000000000033997.

23.	 Selvaraj PR, Bhat CS. Predicting the mental health of college students with 
psychological capital. J Ment Health. 2018;27:279–87. https://doi.org/10.1080
/09638237.2018.1469738.

24.	 Liu S-w, Luo L, Wu M-c, Wang R, Wu Y. Correlation between self-differentiation 
and professional adaptability among undergraduate nursing students in 
China. Int J Nurs Sci. 2016;3:394–7.

25.	 Tian Y, Fan X. Adversity quotients, environmental variables and career adapt-
ability in student nurses. J Vocat Behav. 2014;85:251–7.

26.	 Shalihah AN, Yudianto K, Hidayati NO. The relationship between adversity 
quotient and career adaptability of internship nursing students. J Nurs Care. 
2018;1:24–33.

27.	 Li B, Chen C. The reliability and validity of the Adversity Quotient Scale in 
Chinese Students. Chin Mental Health J, 605–7 (2008).

28.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depres-
sion severity measure. J Gen Intern Med. 2001;16:606–13. https://doi.
org/10.1046/j.1525-1497.2001.016009606.x.

29.	 Xie Y. A preliminary study on the reliability and validity of the simplified cop-
ing style Scale. Chin J Clin Psychol, 53–4 (1998).

30.	 Tang W. Development and application of the professional adaptability scale 
for college students. Southwest University; 2007.

31.	 Woo CH, Park JY. Specialty satisfaction, positive psychological capital, and 
nursing professional values in nursing students: a cross-sectional survey. 
Nurse Educ Today. 2017;57:24–8. https://doi.org/10.1016/j.nedt.2017.06.010.

32.	 Han JW, Kang KI, Joung J. Enhancing happiness for nursing students through 
positive psychology activities: a mixed methods study. Int J Environ Res 
Public Health. 2020;17. https://doi.org/10.3390/ijerph17249274.

33.	 Sun F, et al. The mediating effect of psychological capital on the relationship 
between psychological stress and distress among Chinese nursing students: 
a cross-sectional study. BMC Nurs. 2022;21:128. https://doi.org/10.1186/
s12912-022-00915-0.

34.	 Babamohamadi H, Aghaei N, Asgari MR. Dehghan-Nayeri, N. Strategies used 
by Iranian nursing students for adjusting to internship: a qualitative study. 
BMC Med Educ. 2023;23:454. https://doi.org/10.1186/s12909-023-04441-8.

35.	 Pong HK, Lam P. The Effect of Service Learning on the Development of Trait 
Emotional Intelligence and Adversity Quotient in youths: an experimental 
study. Int J Environ Res Public Health. 2023;20. https://doi.org/10.3390/
ijerph20064677.

36.	 Zhao Y, Sang B. The role of emotional quotients and adversity quotients in 
career success. Front Psychol. 2023;14:1128773. https://doi.org/10.3389/
fpsyg.2023.1128773.

37.	 Ikbar RR, Amit N, Subramaniam P, Ibrahim N. Relationship between self-effi-
cacy, adversity quotient, COVID-19-related stress and academic performance 
among the undergraduate students: a protocol for a systematic review. PLoS 
ONE. 2022;17:e0278635. https://doi.org/10.1371/journal.pone.0278635.

38.	 Alif M, Hidayati RN, Mujidin M, Sehu MZ, Fitriana O. Students’ academic 
procrastination during the COVID-19 pandemic: how does adversity quotient 
mediate parental social support?&#13. Frontiers in Education. 2022;7. https://
doi.org/10.3389/FEDUC.2022.961820.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1080/17482631.2023.2164949
https://doi.org/10.2196/29498
https://doi.org/10.1186/s12888-023-04887-6
https://doi.org/10.1186/s12888-023-04887-6
https://doi.org/10.1016/j.nepr.2020.102958
https://doi.org/10.1016/j.nedt.2018.02.001
https://doi.org/10.2147/amep.S300457
https://doi.org/10.1080/09638237.2017.1417552
https://doi.org/10.1080/09638237.2017.1417552
https://doi.org/10.1016/j.heliyon.2021.e08510
https://doi.org/10.1016/j.heliyon.2021.e08510
https://doi.org/10.2147/jmdh.S306718
https://doi.org/10.1016/j.ijnss.2021.02.003
https://doi.org/10.1111/jonm.13773
https://doi.org/10.1007/s11469-023-01045-7
https://doi.org/10.1007/s11469-023-01045-7
https://doi.org/10.1097/md.0000000000030838
https://doi.org/10.1097/md.0000000000030838
https://doi.org/10.1177/23779608231186453
https://doi.org/10.1177/23779608231186453
https://doi.org/10.1097/md.0000000000033997
https://doi.org/10.1097/md.0000000000033997
https://doi.org/10.1080/09638237.2018.1469738
https://doi.org/10.1080/09638237.2018.1469738
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1016/j.nedt.2017.06.010
https://doi.org/10.3390/ijerph17249274
https://doi.org/10.1186/s12912-022-00915-0
https://doi.org/10.1186/s12912-022-00915-0
https://doi.org/10.1186/s12909-023-04441-8
https://doi.org/10.3390/ijerph20064677
https://doi.org/10.3390/ijerph20064677
https://doi.org/10.3389/fpsyg.2023.1128773
https://doi.org/10.3389/fpsyg.2023.1128773
https://doi.org/10.1371/journal.pone.0278635
https://doi.org/10.3389/FEDUC.2022.961820
https://doi.org/10.3389/FEDUC.2022.961820

	﻿Relationships of the adversity quotient subtypes of nursing interns with depression, coping styles, positive psychological capital, and professional adaptability: a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Participants and procedure
	﻿Instruments
	﻿General information
	﻿The adversity quotient scale
	﻿The patient health questionnaire-9
	﻿The positive psychological capital scale
	﻿The simplified coping style scale
	﻿Professional adaptability scale


	﻿Data analysis
	﻿Results
	﻿Latent profile analysis of the adversity quotient
	﻿Demographic characteristics of the participants
	﻿Results of psychological factors in the full sample and in each latent profile
	﻿Multinomial logistic regression
	﻿Multiple correspondence analysis

	﻿Discussion
	﻿Conclusion
	﻿References


