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Abstract
Background Exploration of the relationship between individual work immersion and perceived stress is critical for 
clinical nurses’ effective psychological interventions and human resource management, as well as to alleviate nursing 
staff shortages. In order to further dissect the influencing factors of perceived stress among nursing staff, our study 
introduces the concepts of perfectionism and social connectedness to analyze the specific pathways that influence 
perceived stress in terms of an individual’s intrinsic and external personality traits. This study provides relevant 
recommendations for the development of stress management measures for nursing staff.

Methods This was a cross-sectional survey. 993 registered clinical nurses were included from four hospitals 
in Guangzhou through a convenience sampling method. Clinical nurses’ work immersion, perceived stress, 
perfectionism, and social connectedness were investigated using questionnaires based on latent profile analysis. The 
relationships between variables were analyzed using t-tests, analysis of variance, Pearson’s correlation analysis, latent 
profile analysis, and moderated mediation analysis.

Results The results showed that (1) general influences on nurses’ perceived stress included only child, labor 
relationship, labor allowance, and family support; (2) nurses’ work immersion contained four subgroups: lowest 
(12.6%), medium-low (39.8%), medium-high (39.9%), and highest (7.7%); (3) positive and negative perfectionism 
played a mediating role between the association of work immersion and perceived stress; (4) social connectedness 
played a moderating role in the mediation model of perceived stress.

Conclusions Work immersion, perfectionism, and social connectedness have an important impact on clinical nurses’ 
perceived stress. Nursing managers or leaders should pay attention to the differences of individual work immersion 
status, adopt reasonable stress management strategies, accurately identify positive perfectionist groups and 
strengthen the relationship between groups, so as to ensure the quality of nursing care, and reduce nursing turnover 
and alleviate the problem of staff shortage.
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Background
The shortage of nurses is a major global issue [1]. With 
the outbreak of COVID-19, the situation has become 
even more serious and the willingness of nurses to leave 
their jobs has been increasing [2]. Clinical nurses are 
constantly exposed to the uncertainty and risk of infec-
tion, as well as burdensome nursing tasks and caring for 
critically ill patients [3, 4], coupled with physical dis-
comfort caused by wearing protective tools [5]. Nurses’ 
perceived stress levels are increasing and their psycho-
logical defenses are under constant assault [6], making 
nurses vulnerable to low retention intentions and physi-
cal or mental health problems, such as burnout, fatigue, 
acute stress disorder, anxiety, and depression [7–11]. This 
situation has led to an increase in the number of nurses 
choosing to leave the profession, resulting in a worsen-
ing the shortage of nurses, especially during the Covid-19 
epidemic [12]. Increasing investment in nursing staff and 
job security have become important issues [13]. There-
fore, it is crucial to analyze the influencing factors of 
nurses’ perceived stress and provide valuable insights for 
targeted psychological interventions and human resource 
management.

Stress is a common problem in health care, and per-
ceived stress is a subjective expression of occupational 
stress. Cohen [14] suggested that perceived stress, as a 
state of tension generated by an individual in response to 
external environmental threats, is based on a combina-
tion of objective stressors, subjective stress perceptions, 
and stress responses, and is mainly manifested by tension 
and uncontrolled behavior. The presence and develop-
ment of perceived stress has become an important influ-
ence on nurses’ professional identity and an important 
predictor of an individual’s physical and mental health 
[15–17]. Previous research on perceived stress in clini-
cal nurses has focused on extrinsic factors such as sig-
nificant workload, high-risk occupational environments, 
complex interpersonal relationships, ethical conflicts, 
patient mortality outcomes, and restricted work envi-
ronment [18–23], while neglecting the role of intrinsic 
personal traits. Hammen and Padula [24, 25] suggested 
that personality traits and work engagement status may 
alter individual stress levels. Among them, work immer-
sion, as an intrinsic professional quality of an individual’s 
approach to work, has become an important factor for 
many researchers exploring measures to reduce nurses’ 
stress [26, 27]. In addition, perfectionism, a personality 
trait that is often associated with a tendency to evaluate 
oneself critically, is particularly important in predicting 
individual stress levels [28]. Therefore, it is necessary to 
explore the effects of work immersion and perfectionism 
on clinical nurses’ perceived stress.

Work immersion is derived from the concept of Flow 
Experience [29], a transient pleasure experienced by 

individuals while performing work, which consists of 
concentration, work enjoyment, and intrinsic work moti-
vation [30]. Related studies has shown that work immer-
sion is negatively related to perceived stress [31, 32]. 
Intrinsic work immersion experiences may directly influ-
ence individuals’ perceived stress levels at work [25], and 
individuals with high levels of work immersion tend to be 
achievement and acquisition oriented, seeking value and 
meaning in their work [33, 34]. When facing work tasks, 
due to high mental focus and strong intrinsic work moti-
vation, these individuals could turn work challenges into 
work enjoyment, thus reducing burnout and frustration, 
improving work quality, and ultimately alleviating their 
high perceived stress state [35, 36]. At the same time, 
work immersion is contagious [37] and can be spread 
among colleagues, thus contributing to the creation of 
highly engaged teams, increasing organizational com-
mitment and job satisfaction, alleviating stress-generated 
discomfort, and reducing willingness to leave [38, 39].

Furthermore, work immersion experiences play an 
important role in shaping the personality trait of perfec-
tionism [40]. Perfectionism is a personality trait that aims 
for high standards, endeavors to perform tasks to the best 
of its capability, and is frequently associated with the pro-
pensity for self-evaluation in a critical manner. Individu-
als with work immersion experiences tend to be driven 
by a high level of focus and intrinsic motivation, which 
motivates them to strive for higher goals and achieve 
perfectionistic outcomes [41, 42]. Perfectionism has also 
been shown to be a significant predictor of perceived 
stress in individuals [28, 43]. In earlier research, perfec-
tionism had been considered to be a negative and mal-
adaptive personality trait [44]. As research progressed, 
perfectionism was redefined as adaptive or maladaptive, 
that is, positive or negative perfectionism [45, 46]. The 
former refers to a willingness to accept potential failures 
and the belief that one’s self-esteem will not be severely 
impacted by the pursuit of goals, while the latter refers 
to excessive self-criticism and feelings of inadequacy in 
striving for high achievement and high standards, lead-
ing to negative emotions or psychological problems. 
Previous studies have mostly analyzed perfectionism as 
a single dimension [43, 47] and have primarily explored 
the relationship between perfectionism and individual 
health and mental illness [47, 48]. However, the two-way 
relationship of perfectionism received less attention. The 
development of psychological problems related to per-
ceived stress have been less frequently studied from a 
two-way perspective of perfectionism, and no studies 
have investigated the mediating effect of perfectionism in 
the relationship between work immersion and perceived 
stress.

Therefore, healthcare organizations can implement 
strategies aimed at reducing the levels of stress among 
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clinical nurses, so as to improved nursing work environ-
ment and reduced turnover rate by exploring the rela-
tionship between work immersion, perfectionism and 
perceived stress.

Additionally, social connectedness, defined as an indi-
vidual’s self-perception of closeness to others in their sur-
roundings [49], plays an active role in reducing perceived 
stress [50, 51]. Based on Maslow’s Hierarchy of Needs 
theory, the need for love and belonging is a fundamental 
human need, which leads individuals to actively seek out 
social connection that can satisfy this need, such as fami-
lies and public welfare organizations, in order to allevi-
ate negative emotions and positively regulate their state 
under high stress [52, 53]. Therefore, exploring social 
connectedness can provide deeper insight into the pro-
cess of reducing perceived stress.

In summary, the perceived stress of nursing staff con-
tinues to increase and the shortage of nursing staff is a 
major global problem. Work immersion, perfectionism, 
and social connectedness have been proven to be sig-
nificant predictors of perceived stress. This study aims 
to explore the above four factors by incorporating them 
into a unified structural model and dissect the mediat-
ing effect of perfectionism and the moderating effect of 
social connectedness. This could fill the currently under-
explained theoretical gaps, providing valuable insights 
for psychological interventions and human resource 
management for clinical nurses, as well as improving the 
nursing shortage problem. Based on the existing litera-
ture, the following hypotheses are proposed (Fig. 1):

H1 There are significant associations between work 
immersion, perfectionism, social connectedness, and per-
ceived stress.

H2 The heterogeneity of work immersion can be identi-
fied through Latent Profile Analysis (LPA).

H3 Perfectionism (positive and negative) mediates the 
relationship between work immersion and perceived 
stress.

H4 Social connectedness plays a moderating role 
between work immersion and perfectionism (positive and 
negative) and perceived stress.

Materials and methods
Participants
A total of 1030 clinical nurses from four hospitals in 
Guangzhou were recruited between March and May 
2023. 37 questionnaires were excluded due to non-
response or incompleteness, resulting in a final sample 
of 993 (response rate 96.4%). Inclusion criteria were 
as follows: (1) those with hospital, contract or agency 
employment relationships; (2) those who have obtained 
a qualification certificate for clinical practice; (3) those 
who do not have cognitive dysfunction or psychiatric ill-
ness; and (4) those who have given informed consent and 
voluntarily participated in this study. Exclusion criteria: 
(1) nurse intern; (2) nurses undertaking training courses. 
The purpose of the study was explained verbally to obtain 
informed consent.

Sample size
In this study, we adopted Yang’s conclusion that at least 
50 subjects in each potential subgroup were needed to 
ensure accurate model fit information when conducting 
LPA or LCA [54]. Considering that there were 4 sub-
groups in this study, the required sample size should be 
at least 200, and an attrition rate of 20% should also be 
taken into account. Given the above conditions, the sam-
ple size of 993 subjects was valid for LPA-based analysis.

Instruments
Demographic information
Based on previous literature [55–57], our study collected 
general demographic information (age, gender, marital 
status, etc.) and job-related information (labor relations, 
labor allowance, family support situation, etc.) from clini-
cal nurses.

The work-related flow inventory (WOLF)
The WOLF was developed by Bakker [58], and the Chi-
nese version was validated by Gu et al. (TLI = 0.96, 
CFI = 0.98, RMSEA = 0.05) [59]. The scale contains 13 
entries and 3 dimensions: concentration (4 items, refer-
ring to an individual’s concentration at work), work 
enjoyment (4 items, referring to a person’s feelings of 
pleasure and positive perceptions at work), and intrinsic 
job motivation (5 items, referring to a person’s tendency 
to work for positive experiences or self-satisfaction) [60]. 
The scale is scored on a 5-point Likert scale ranging from 
1 (not true at all) to 5 (almost always true), with the total 
score ranging from 13 to 65. The Cronbach’s alpha of 
WOLF in this study was 0.928, the Cronbach’s alphas for 
the dimensions ranged from 0.843 to 0.934.Fig. 1 The conceptual model
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The perceived stress scale (PSS)
The PSS developed by Cohen [61] is the most widely 
used tool for testing individual’s perceived stress, and the 
Chinese version is considered reliable [62, 63]. The scale 
contains 14 items and 2 dimensions: loss of control (all 
reverse items 4, 5, 6, 7, 9, 10, and 13) and sense of tension 
(items 1, 2, 3, 8, 11, 12, and 14). The scale is scored on 
a 5-point Likert scale ranging from 1 (never) to 5 (very 
often), and the total score ranges from 14 to 70, with 
higher scores indicating that the individual perceives 
more psychological stress. The Cronbach’s alpha for the 
PSS in this study was 0.827, and the two subscales were 
0.915 and 0.881, respectively.

The frost multidimensional perfectionism scale (FMPS)
The FMPS was developed by Frost [44] and has 35 items. 
The Chinese version of the Frost Multidimensional Per-
fectionism Scale (CFMPS) had been translated and vali-
dated by Cheng et al. [64], and was later revised by Fei 
and Zhou [65]. The scale contains 27 items and 5 dimen-
sions, including Concern for Mistakes (CM), Doubts 
About Action (DA), Personal Standards (PS), Parental 
Expectations (PE) and Organization (OR). CM, DA, PS, 
and PE constitute the negative perfectionism, OR consti-
tutes the positive perfectionism [66]. It is a 5-point Likert 
scale ranging from 1 to 5, with a higher total score indi-
cating a higher level of perfectionism. The Cronbach’s 
alpha of CFMPS in this study was 0.923, and the Cron-
bach’s alpha for each dimension ranged from 0.799 to 
0.924.

The social connectedness scale (SCS)
The SCS was developed by Lee [67, 68]. A revised ver-
sion (SCS-R) was developed in 2001, which contains 
20 items and 2 subscales: social non-connectedness (all 
reverse items 1, 2, 3, 4, 5, 6, 8, 10, 15, and 18) and social 
connectedness (7, 9, 11, 12, 13, 14, 16, 17, 19, and 20). It 
is a 6-point Likert scale ranging from 1 to 6, with higher 
scores indicating higher levels of social connectedness. 
The SCS-R has been found to be reliable (CFI = 0.967, 
TLI = 0.944, SRMR = 0.031, RMSEA = 0.070) [69, 70]. The 
Cronbach’s alpha of the SCS-R in this study was 0.921, 
and the two subscales were 0.937 and 0.928, respectively.

Statistical analysis
First, descriptive analysis was used to describe the gen-
eral demographic and occupational profiles. In addition, 
Pearson’s correlation analysis was used to determine the 
correlation between work immersion, perceived stress, 
perfectionism (positive and negative), and social connect-
edness. The issue of common method variance (CMV) 
was also verified using Harman’s one-factor model [71].

Second, latent subgroups of nurses’ work immer-
sion were identified through a latent profile analysis. 

Step-by-step profiling was performed based on the 1–5 
categories of LPA model. The fitness metrics for evalu-
ating the fit of the profile model were as follows [72, 
73]: smaller values of the Akaike Information Crite-
rion (AIC), Bayesian Information Criterion (BIC) and 
sample-adjusted Bayesian Information Criterion (aBIC) 
indicated better fit, while an entropy value of more than 
0.80 indicated a classification accuracy of more than 90%. 
Lo-Mendell-Rubin adjusted likelihood ratio test (Lo-
Mendell-Rubin, LMR) and sample-based Bootstrap Like-
lihood Ratio Test (BLRT) were used to compare the fit 
differences between the k-1 and k-category models, and 
a significant p-value indicated that the k-category model 
was better than the k-1 category model.

Finally, the mediating role of perfectionism between 
LPA-based work immersion profiles (categorical vari-
able) and perceived stress was first evaluated through 
the PROCESS macro (Model 4) of SPSS. Subsequently, 
perfectionism was included into the regressions between 
work immersion (continuous variable) and perceived 
stress, and the moderating effect of social connectedness 
was fully examined by the PROCESS macro (Model 58). 
The total, direct, and indirect effects of the model were 
evaluated, and the mediating effect was considered statis-
tically significant if the 95% bootstrap confidence interval 
did not contain zero [74].

All statistical analysis in this study were conducted on 
SPSS (version 26.0), SPSS PROCESS (version 4.0) and 
Mplus (version 8.3) software.

Results
Sample characteristics
A total of 1030 clinical nurses were initially included in 
this survey. Of these, 37 were then excluded due to miss-
ing data. The sex ratio of males to females was 1:20.59 
and the average age was 33.42 ± 7.77 years old. 63.3% of 
the participants were married and 80.2% held a bach-
elor degree. The average level of perceived stress was 
39.83 ± 8.29. There were significant differences in the 
variables related to the level of perceived stress among 
nurses, including being an only child (P = 0.013), hospi-
tal labor relations (P = 0.028), receiving labor subsidies 
(P < 0.001), and receiving family support (P < 0.001). The 
details are shown in Table 1.

Common method variance test
This study used a self-assessment questionnaire and may 
suffered from common method bias. Therefore, Harman 
one-way factor analysis was performed to determine the 
presence of common method bias. An exploratory factor 
analysis was then performed on all study variables, and 
factors were extracted using the principal component 
approach. The results showed that there were 12 factors 
with characteristic roots greater than one, and the first 
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factor explained 21.81% of the variance (less than the 
critical value of 40%), indicating that there was no serious 
common method bias problem in this study.

Latent profile analysis of work immersion
As shown in Table  2, the LMR indicated that the four-
profile model was a better fit than the three-profile model 
(P < 0.001). There was no significant difference between 
the four-profile model and subsequent models (P > 0.05), 
the entropy of the four-profile model was 0.944 and the 
value of BIC relatively small was relatively small, indicat-
ing accurate data classification. Therefore, the study iden-
tified the four-profile model as the best fit. The groups 
were named as lowest (12.6%), medium-low (39.8%), 
medium-high (39.9%), and highest (7.7%). Figure 2 shows 
the average scores of the four-profile model for each 
entry in nurses’ work immersion.

Validation of the two-way perfectionism mediation model
We found a significant association between perceived 
stress, work immersion, positive perfectionism, and neg-
ative perfectionism (Table  3). This study was based on 
latent profile analysis and used the low subgroup of work 
immersion as the reference. The mediating effects of 
perfectionism were 0.138, 0.193, and 0.261 for the three 
subgroups, respectively. The 95% Bootstrap confidence 
intervals were (0.055, 0.234), (0.114, 0.281), and (0.125, 
0.406), which did not contain “0”, demonstrating a signifi-
cant mediating effect. Table 4 also shows the same results 
for both positive and negative perfectionism, further vali-
dating the perfectionism mediation model. The details 
are shown in Fig. 3.

Moderated mediation analysis of two-way perfectionism 
and social connectedness
Table  5 showed that there was a significant interaction 
between work immersion and social connectedness (B=-
0.010, SE = 0.002, 95% CI: -0.014, -0.006, P < 0.001), indi-
cating that the relationship between work immersion and 
negative perfectionism was moderated by social connect-
edness (R2 = 0.163, F = 24.525, P < 0.001). The simple slope 
test (Fig.  4) revealed that nurses with high social con-
nectedness (B = 0.341, SE = 0.059, t = 5.743, 95% CI: 0.224, 
0.457, P < 0.001) had improved negative perfectionism 
when work immersion increased, compared to those with 
low social connectedness (B = 0.693, SE = 0.052, t = 13.242, 
95% CI: 0.589, 0.794, P < 0.001).

Table 6 showed that there was a significant interaction 
between positive perfectionism and social connectedness 
(B=-0.011, SE = 0.003, 95% CI: -0.017, -0.005, P < 0.001), 
indicating that the relationship between positive perfec-
tionism and perceived stress was moderated by social 
connectedness (R2 = 0.009, F = 13.925, P < 0.001). The sim-
ple slope test (Fig. 5) revealed that nurses with high social 

Table 1 Demographic and professional characteristic 
differences in scores of perceived stress (N = 993)
Characteristics N (%) Perceived 

stress mean 
(± SD)

P 
value

Gender
 Male 46 40.48 ± 7.10 0.586
 Female 947 39.80 ± 8.35
Age
 19–30 415 40.25 ± 8.43 0.370
 31–40 409 39.64 ± 8.16
 41–50 145 39.50 ± 8.06
 51–60 24 37.67 ± 9.46
Only children
 Yes 249 38.70 ± 8.37 0.013
 No 744 40.20 ± 8.24
Marital status
 Single 344 40.59 ± 8.60 0.091
 Married 629 39.45 ± 8.05
 Divorced 20 38.40 ± 9.82
Education level
 College degree 179 40.12 ± 8.58 0.314
 Bachelor degree 796 39.83 ± 8.24
 Master degree or above 18 37.00 ± 7.65
Labor relationship with the hospital
 Authorized strength 254 39.69 ± 7.96 0.028
 Contract employee 622 40.23 ± 8.46
 Service Dispatching(Third Party) 117 38.01 ± 7.91
Whether you receive subsidies after working
 Yes 712 39.17 ± 8.24 <0.001
 No 281 41.48 ± 8.21
Whether your family supports your clinical nursing work
 Yes 870 39.17 ± 8.12 <0.001
 No 123 44.50 ± 8.03

Table 2 Fitting index and group size of latent profile analysis 
models
Indices Unconditional Model

1-profile 2-profile 3-profile 4-profile 5-profile
Fit 
statistics
LL -18533.613 -16478.316 -15717.900 -15020.528 -14743.403
AIC 37119.226 33036.631 31543.800 30177.056 29650.805
BIC 37246.645 33232.660 31808.439 30510.306 30052.665
aBIC 37164.068 33105.619 31636.933 30294.335 29792.230
Entropy — 0.910 0.902 0.944 0.946
BLRT — 0.0000 0.0000 0.0000 0.0000
LMR — 0.0000 0.1036 0.0004 0.1561
Group-
sizes(%)
C1 993(100%) 486(48.9%) 148(14.9%) 125(12.6%) 77(7.7%)
C2 — 507(50.1%) 473(47.6%) 395(39.8%) 86(8.7%)
C3 — — 372(37.5%) 396(39.9%) 354(35.7%)
C4 — — — 77(7.7%) 399(40.2%)
C5 — — — — 77(7.7%)
C6 — — — — —
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connectedness (B=-0.108, SE = 0.084, t=-1.292, 95% CI: 
-0.273, 0.056, P > 0.05) showed a decreasing trend in per-
ceived stress as positive perfectionism increased, com-
pared to those with low social connectedness (B = 0.290, 
SE = 0.078, t = 3.728, 95% CI: 0.137, 0.443, P < 0.001).

Discussion
In the current study, heterogeneity was observed in work 
immersion. With the inclusion of control variables, posi-
tive and negative perfectionism played a mediating role 
in the association between work immersion and per-
ceived stress, while the two produced different mediat-
ing effects. Additionally, the paths that were mediated by 
social connectedness differed in the two types of media-
tion models. In other words, social connectedness may 
moderate the relationship between work immersion and 
negative perfectionism in the first type of mediation 
model, while in the second model, it may moderate the 
link between positive perfectionism and perceived stress.

Our study found significant associations between work 
immersion, perfectionism, social connectedness, and 
perceived stress in nurses, supporting the first hypoth-
esis. Work immersion was negatively related to perceived 
stress, and this relationship has been confirmed in previ-
ous studies [31, 32].

This study also employed latent profile analysis to 
identify heterogeneity in work immersion of nurses 
and identified results for four latent subgroups, which 
is consistent with the findings of Yin et al. [75] and sup-
ported the second hypothesis. The results showed that 
more than 50% of nurses were in the low or moderately 
low work immersion group. Understanding the different 

Table 3 The level and association of nurses’ perceived stress with work immersion and perfectionism and social connectedness
Variables Correlation Matrix

Mean SD 1 2 3 4 5 6
1. Perceived stress 39.83 8.29 1
2. Work immersion 42.77 9.73 -0.386 ** 1
3. Social connectedness 86.69 17.47 -0.558 ** 0.290 ** 1
4. Perfectionism 82.05 16.13 0.269 ** 0.242 ** -0.357 ** 1
5. Negative perfectionism 58.52 15.35 0.335 ** 0.172 ** -0.469 ** 0.972 ** 1
6. Positive perfectionism 23.53 3.81 -0.209 ** 0.332 ** 0.337 ** 0.318 ** 0.086 ** 1
Note. **correlation is significant at the 0.01 level (2-tailed)

Table 4 The mediating effect of Perfectionism(categorical 
variable) on Perceived stress
Indirect 
effect

Effect (95%CI) 
1 vs.2

Effect (95%CI) 
1 vs.3

Effect (95%CI) 
1 vs.4

LPM-Per-
fectionism-
Perceived 
Stress

0.138 (0.055,0.234) 0.193 (0.114,0.281) 0.261 
(0.125,0.406)

LPM-
Negative 
Perfection-
ism-Per-
ceived Stress

0.089 (0.004,0.182) 0.141 (0.062,0.227) 0.217 
(0.076,0.364)

LPM-Positive 
Perfec-
tionism-
Perceived 
Stress

-0.057 
(-0.108,-0.012)

-0.065 
(-0.119,-0.014)

-0.065 
(-0.125,-0.014)

Note. LPM = latent profile membership of work immersion

Fig. 2 Probability of scoring on WOLF for 4 potential profiles of front-line nurses’ work immersion
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Table 5 The moderated mediating effect of social connectedness through negative perfectionism on work immersion and perceived 
stress
Variables Estimate SE t P LLCI ULCI

Moderating variable model (Outcome variable: Negative perfectionism)
Constant 58.180 2.780 20.925 0.000 52.724 63.637
Work immersion 0.516 0.043 11.927 0.000 0.431 0.601
Social connectedness -0.487 0.024 -20.228 0.000 -0.534 -0.440
Work immersion×Social connectedness -0.010 0.002 -4.952 0.000 -0.014 -0.006

Independent variable model (Outcome variables: Perceived stress)
Constant 22.095 1.673 13.211 0.000 18.813 25.377
Work immersion -0.370 0.023 -16.167 0.000 -0.415 -0.325
Negative perfectionism 0.217 0.014 15.096 0.000 0.189 0.245
 Increase R² with interaction R² F P

0.345 74.039 0.000

Fig. 4 The interaction between work immersion and social connectedness on negative perfectionism

 

Fig. 3 The mediating effect of perfectionism (including its two subscales) on perceived stress
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work engagement levels of nurses could be useful for 
nursing managers to provide appropriate psychological 
interventions or support, such as emotional, material, 
and group support [76, 77].

The third hypothesis was confirmed by the mediating 
effect of positive and negative perfectionism. Our study 
showed that the relationship between work immersion 
(categorical variable) and perceived stress (continuous 
variable) was significantly mediated by perfectionism. 
Notably, negative perfectionism had a negative effect 
on the association between work immersion and per-
ceived stress. An overly negative perfectionist personal-
ity undermines the positive effect of work immersion 
and exacerbates the perceived stress of nurses. This may 
be due to the fact that negative perfectionists tend to set 
goals that are too high or unreasonable, combined with 
the interaction of internal and external factors such as 
differences in individual resilience or high workloads, 
resulting in a highly stressful work experience [4, 16, 
78]. Smith et al. [79] had also confirmed this finding in 
a meta-analysis of 11 longitudinal studies, noting that 

stress is an important condition for the elevated risk of 
anxiety in perfectionists. In contrast, positive perfection-
ists change negative emotions and perceived stress levels 
in a positive way [46, 80]. Therefore, it is necessary for 
nursing managers to differentiate between the types of 
perfectionism traits in nurses, rationalize work organiza-
tion and human resource allocation, and avoid the occur-
rence and development of negative emotions in order to 
improve the quality of nursing work and reduce nurses’ 
stress levels [81]. This could be crucial to strengthen the 
willingness of nurses to stay in the workforce and allevi-
ate nursing shortage [82].

The findings of this study were also consistent with the 
fourth hypothesis. Social connectedness has a moder-
ating role in mediation models of both types of perfec-
tionism. In the current study, for the mediation model of 
negative perfectionism, social connectedness moderated 
the association between work immersion and negative 
perfectionism, while indirectly alleviating nurses’ per-
ceived stress. In contrast to previous findings, social con-
nectedness did not directly alter nurses’ perceived stress 

Table 6 The moderated mediating effect of social connectedness through positive perfectionism on work immersion and perceived 
stress
Variables Estimate SE t P LLCI ULCI

Mediating variable model (Outcome variable: Positive perfectionism)
Constant -5.313 0.980 -5.422 0.000 -7.236 -3.390
Work immersion 0.128 0.012 10.881 0.000 0.105 0.151

Dependent variable model (Outcome variables: Perceived stress)
Constant 45.079 1.804 24.990 0.000 41.539 48.619
Work immersion -0.209 0.023 -9.083 0.000 -0.254 -0.164
Positive perfectionism 0.091 0.061 1.495 0.135 -0.028 0.210
Social connectedness -0.227 0.013 -17.187 0.000 -0.253 -0.201
Positive perfectionism×Social connectedness -0.011 0.003 -3.732 0.000 -0.017 -0.005
 Increase R² with interaction R² F P

0.133 30.252 0.000

Fig. 5 The interaction between positive perfectionism and social connectedness on perceived stress
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levels [53, 68, 83]. Rather, social connectedness plays 
a direct positive role in influencing the main source of 
stress [84]. For the mediation model of positive perfec-
tionism, social connectedness moderated the association 
between positive perfectionism and perceived stress, in 
other words, the interaction between social connected-
ness and positive perfectionism alleviated nurses’ per-
ceived stress levels, which is consistent with the findings 
of Park et al. [51]. Therefore, dissecting the pathways in 
which social connectedness influences the alleviation of 
individual perceived stress based on the personality trait 
of perfectionism is an important way for nursing manag-
ers to provide effective psychological interventions.

Limitations
This study has several limitations. First, the sample com-
prised only clinical registered nurses in China, which 
may differ from those in other countries. Hence, the 
results of this study cannot be generalized to other clini-
cal registered nurses from diverse backgrounds. Second, 
the study design is cross-sectional, and therefore cannot 
establish causality between the variables. Further longitu-
dinal or interventional studies are needed to confirm the 
associations found in this study. Third, in future related 
studies, the most suitable analytical approach for this 
type of research should be determined through the per-
spective of structural equation modelling. Lastly, the gen-
der variables in the sample were unbalanced, which may 
pose a potential selection bias.

Conclusion
Differences in perceived stress among clinical nurses 
are associated with several demographic factors (e.g., 
labor relations, labor subsidies, only child, and family 
support). Individual work immersion, social connected-
ness, and perfectionism traits have significant impacts on 
perceived stress among clinical nurses. Therefore, nurs-
ing administrators or managers should take a supporting 
perspective and provide appropriate financial support to 
nursing staff when needed, as well as facilitating com-
munication and interaction between individuals and the 
outside world. Secondly, nursing decision makers should 
pay more attention to the dynamic changes of individual 
work immersion status from the perspective of individual 
differences, adopt appropriate stress management strat-
egies, accurately identify positive or negative perfection-
ist groups, strengthen intergroup affinity, so as to ensure 
the quality of nursing work, reduce the turnover rate of 
nurses and alleviate the problem of staff shortage.
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