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Abstract 

Background Patient safety incidents lead to performance difficulties for nurses when providing nursing practice. This 
affects work‑life balance and causes second and third‑victimization. This study predicts factors affecting clinical nurses’ 
work‑life balance due to patient safety incidents using classification and regression tree analysis techniques.

Methods This study was a secondary analysis of data from a cohort research project, which used a descriptive 
survey for data collection. Participants comprised 372 nurses. Data were collected using SurveyMonkey, a mobile‑
based survey software solution, from January to September 2021. Data included the general characteristics of clinical 
nurses, second damage, second damage support, third damage, and work‑life balance. The specific variables included 
in the analysis chosen through rigorous Lasso analysis form the foundation for predicting work‑life balance. Variables 
with low explanatory power were excluded, thereafter, the variables selected by Lasso were analyzed with a classifica‑
tion and regression tree model to predict work‑life balance.

Results A regression tree was applied to predict work‑life balance using seven variables—education level, mari‑
tal status, position, physical distress, second‑victim support, turnover intentions, and absenteeism (selected 
through Lasso analysis). After pruning, at tree size four, when turnover intentions were < 4.250, physical dis‑
tress < 2.875, and second‑victim support < 2.345, the predicted work‑life balance was 3.972. However, when turnover 
intentions were < 4.250, physical distress < 2.875, and second‑victim support ≥ 2.345, then the predicted work‑life 
balance was 2.760.

Conclusions This study’s insights offer crucial groundwork for crafting targeted workforce risk management strate‑
gies and fostering a conducive organizational culture to mitigate nursing occupational stress, potentially curbing 
the recurrence of patient safety incidents and improving nursing practice while enhancing patient outcomes. Future 
research should explore second and third victim experiences across various healthcare settings globally to under‑
stand their impact on WLB and patient safety outcomes.
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Background
When healthcare workers provide medical care to 
patients, physical and mental injuries or side effects 
can occur [1] and cause patient safety incidents (PSIs), 
where patients unintentionally become the first victims 
in unavoidable circumstances [2]. Furthermore, the 
nurses become second-victims as they are traumatized 
by the unexpected PSIs, which negatively impacts their 
daily lives. These cascading effects cause harm and 
losses in healthcare facilities, resulting in third-victim 
experiences [3].

Experiencing patients’ pain and deaths resulting from 
PSI causes personal, emotional, and professional diffi-
culties for nurses who provide care, thereby leading to 
additional problems, such as second-victimization [4–
7]. Negative emotions, such as fatigue, anxiety, depres-
sion, and low self-confidence caused by patient safety 
events directly affect organizations’ productivity losses 
through turnover intentions and absenteeism, which 
could continue as a vicious cycle that threatens patient 
safety [8]. Furthermore, the continuous workload of 
nurses, without any improvements in their working 
environments, such as manpower and salaries, and the 
resultant shortage of nurses increases third-victims’ 
experiences, such as turnover intentions and absentee-
ism [5, 9–11].

Work-life balance (WLB) is a state of harmony between 
work, family, and social activities outside work according 
to one’s life priorities [12]. Failure to maintain WLB not 
only causes deterioration of physical and mental health, 
but also decreases the quality of life of individuals and 
their families, reduces job satisfaction and organizational 
commitment, and increases employee turnover [13]. As 
the degree of second and third victims’ experiences is an 
important variable in predicting clinical nurses’ WLB, it 
is necessary to understand its relationship with each vari-
able. Exploring the relationship between nurses’ Patient 
Safety Incidents (PSIs), second and third-victim experi-
ences, and achieving Work-Life Balance (WLB) is cru-
cial. Understanding how PSIs impact nurses emotionally, 
professionally, and personally is crucial, as it significantly 
influences patient care quality, organizational dynamics, 
and the well-being of healthcare workers. Addressing 
this link presents an opportunity to introduce focused 
support strategies, potentially decreasing turnover rates, 
enhancing job satisfaction, and cultivating a safer patient 
care environment within healthcare organizations [14]. 
Understanding how nurses are emotionally, profession-
ally, and personally impacted provides an opportunity 
to bolster their support and enhance the organizational 
environment. These efforts ultimately contribute to 
improving patient safety, treatment outcomes, and the 
overall quality of healthcare services [15].

To improve the quality of care and maintain a culture 
of patient safety, second-victims should be supported, 
and research and support strategies should be initiated 
and evaluated as the patient safety movement progresses 
[7]. A strategy to prevent third damage by reducing sec-
ond damage will also be an effective strategy for not 
only improving organizational medical service quality 
and productivity but also for improving job satisfaction, 
engagement, and patient safety [16]. Additionally, sup-
porting one’s WLB—one of the driving forces supporting 
joy in the job process—should be prioritized as a strategy 
to achieve workforce development and health goals [10]. 
Therefore, the link between second-victims’ experiences 
and support, and third-victims’ experiences need to be 
examined to establish strategies for improving nurses’ 
performance and appropriately managing patient safety 
issues.

Most previous studies on nurses’ second-victim expe-
riences from PSIs examined the causality of the impact 
of nurses’ perceived second-victim experiences on third-
victim experiences [3, 17]. Although these studies tried 
to establish the relationship between variables through 
causality, their research results had limitations, which 
explains the complex patterns inherent in the relation-
ship between second- and third-victims, and WLB for 
healthcare workers, especially nurses. Therefore, it is 
necessary to develop a model that can accurately evalu-
ate the impact of factors such as PSI second-victims’ 
experiences, second-victims’ support, and third-victims’ 
experiences on nurses’ WLB, and closely examine the 
influence of these variables.

The target variables in this study were selected to pre-
dict WLB using the Least absolute shrinkage and selec-
tion operator (Lasso) regression model and the results 
were derived using the algorithm of classification and 
regression tree (CART) analysis. The lasso model is to 
handle collinearity and variable selection to find an accu-
rate model among the predictor variables. The CART 
analysis is a valuable tool to provide an insightful under-
standing of complex and hierarchical relations and guide 
nurses to reduce gaps in the application of evidence to 
practice [18]. In order to find an easy-to-interpret and 
accurate model for the relationship between WLB and 
predictor variables in data with collinearity and missing-
ness, Lasso and CART analyses are applied.

This study aimed to 1) analyze the relationship between 
second and third-victim experiences caused by PSIs, and 
the WLB of clinical nurses were predicted using classi-
fication and regression tree analysis techniques; and 2) 
present effective supportive measures to reduce second- 
and third-victimization, improve nurses’ work condi-
tions, and ultimately enhance their WLB by identifying 
the factors involved in this relationship.
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Methods
Design
This study was a secondary analysis of data from a cohort 
research project (AJIRB-SBR-SUR-20–328), which aimed 
to longitudinally investigate the impact of compassion 
competence on the job outcomes and patient safety out-
comes among clinical nurses. This study comprised a 
retrospective data analysis to explore the PSI-related 
second-victim experiences, support for second-victims, 
and third-victim experiences among clinical nurses and 
their WLB, as well as examine their interrelationships. 
This study was approved by Ajou University Hospital’s 
Institutional Review Board (IRB) (approval id: AJIRB-
MED-SUR-21–585) and conducted in accordance with 
the Code of Ethics of the World Medical Association 
(Declaration of Helsinki). The participants who provided 
written consent confirmed their understanding of the 
study’s purpose and method. Further, they were assured 
that they could refuse to participate at any time during 
the study without any disadvantage and that the col-
lected data would be kept anonymous and used only for 
research purposes.

Participants
This study’s participants comprised clinical nurses, who 
were recruited via poster advertisements on employee 
bulletin boards, homepage banners for research, social 
media, and word of mouth. The inclusion criteria of 
nurses were (a) presently working in acute general hos-
pitals, with a capacity of over 100 beds in South Korea, 
(b) providing direct care for patients, and (c) having over 
three months of nursing service experience. Nurses pri-
marily involved in administrative tasks were excluded. Of 
the 443 questionnaires investigated between January and 
September 2021, 406 were completed (a response rate 
of 91.6%). Thereafter, 34 questionnaires were excluded 
since the respondents had no PSI experience and those 
who had, missed answering some of the critical variables. 
Thus, data from 372 nurses were included in the final 
analyses, to implement follow-up evaluations in the sec-
ond year of the longitudinal compassion cohort study.

Measurements
Second‑victim Experience and Support Tool (SVEST)
The Second-victim Experience and Support Tool 
(SVEST) developed by Burlison et  al. [5] to assess sec-
ond-victims’ experiences, second-victims’ support sys-
tems, and negative work-related PSI outcomes among 
healthcare providers were used after obtaining permis-
sion from the developer and Korean validation research’s 
author [19], who adapted the tool. In this study, 29 items 
of the original tool were equally measured. Based on the 

previous study [19], the seven dimensions’ scores of the 
29 items were finally divided into three subdomain total 
scores (second-victim experience, second-victim sup-
port, and third-victim experience). The tool includes 
reverse-coded items, and uses a 5-point Likert scale, 
from 1 “strongly disagree” to 5 “strongly agree.” A higher 
score indicates greater second-victim and third-victim 
experiences.

Second‑victim experiences Second-victim experiences 
were represented by the mean scores for psychological 
distress, physical distress, and reduced professional self-
efficacy (each of which comprised four items). Higher 
scores indicate greater mental distress, physical distress, 
and professional self-efficacy. The reliability of the tool as 
measured with Cronbach’s α was 0.79–0.87.

Second‑victim support Second-victim support was rep-
resented by the mean scores of four items for colleague 
support, four items for supervisor support, three items 
for institutional support, and two items for non-work-
related support. Higher scores indicate higher levels of 
support from colleagues, supervisors, institution, and 
non-work-related friends. The reliability of the tool as 
measured with Cronbach’s α was 0.61–0.87.

Third‑victim experiences Third-victim experiences were 
represented by the mean scores for turnover intentions 
and absenteeism, both comprising two items each. Higher 
scores indicate higher turnover intentions and absentee-
ism. The reliability of the tool as measured with Cron-
bach’s α was 0.81–0.88.

Work‑life balance scale (WLB)
The Work-Life Balance Scale developed by Kim and Park 
[20] was used. It consists of 29 items in four domains: 
eight items for work-family balance, eight items for work-
leisure balance, nine items for work-growth balance, and 
four items for work-general balance. Each item is rated 
on a 5-point Likert scale, from 1 “Strongly agree” to 5 
“Strongly disagree.” Although in the original study, higher 
scores indicate poorer WLB, we reverse-coded each item 
during statistical analyses for a clearer interpretation, 
thus, a higher total score indicated better WLB. The tool’s 
Cronbach’s α was 0.68–0.85 and 0.74, respectively.

Data analysis
In the WLB data set, WLB and many explanatory vari-
ables exist, and there is a correlation between these 
variables. We aim to find an accurate and interpretable 
prediction model from the data with collinearity and 
missingness applying Lasso and CART models. Lasso 
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and CART models can achieve the purpose of the study 
in that they solve collinearity between predictor variables 
based on a regression model and find an interpretable 
prediction model. To predict WLB with explanatory vari-
ables, the analysis proceeded with the subsequent steps. 
As the first step, to minimize the error of the regression 
model, Lasso analysis was performed, and variables with 
low explanatory power were excluded. In the second step, 
variables in the final model selected through Lasso were 
analyzed with a regression tree to predict WLB, the tar-
get variable. The description of each analysis method is 
as follows:

Lasso is a regression analysis method that involves both 
variable selection and regularization to enhance the pre-
diction accuracy and interpretability of the resulting sta-
tistical model [21]. This is well-suited for models showing 
high levels of multicollinearity or variable selection (or 
parameter elimination). The Lasso model’s performance 
was assessed using Root Mean Squared Prediction Error 
(RMSPE), which estimates the mean residual, and Mean 
Absolute Prediction Error (MAPE), which refers to the 
unexplained standard error of predictions obtained by 
using the model [22].

CART (a variant of the decision tree) is a predictive 
model for classification and prediction that aims to pre-
dict continuous outcomes from the predictor variables. It 
refers to a regression model method that determines the 
relationship between one dependent variable and a series 
of independent variables that split off from the initial 
data set. It also indicates that the target variable is pre-
sent, and an algorithm is used to predict its value.

All statistical analyses were performed using glmnet 
and tree packages in the R (version 4.2 & 4.1.1) (R Foun-
dation for Statistical Computing, Vienna, Austria. ISBN 
3–900,051-07–0, URL http:// www.r- proje ct. org) using 
the stats package [23–25]. All statistical tests were two-
tailed, confidence intervals (CI) were considered signifi-
cant when they did not include zero, and p-values < 0.05 
were considered significant.

Validity, reliability, and rigor
Nurses’ perceived second-victim experiences were meas-
ured using four items each from the SVEST for Psy-
chological distress, Physical distress, and Professional 
self-efficacy. The Cronbach’s α of the tool was 0.79–0.87 
at the time of development and 0.73 (0.43–0.90) in this 
study.

Nurses’ perceived second-victim support was meas-
ured using four items for colleague support, four items 
for supervisor support, three items for institutional sup-
port, and two items for non-work-related support from 
the SVEST. The tool’s Cronbach’s α was 0.61–0.87 at the 
time of development and 0.56 (0.28–0.77) in this study.

Nurses’ perceived third-victim experience was meas-
ured using two items each for turnover intentions and 
absenteeism from the SVEST, regarding negative work-
related outcomes. The tool’s Cronbach’s α was 0.81–0.88 
at the time of development and 0.70 (0.45–0.83) in this 
study.

Results
Participants’ general characteristics, second‑victim 
experiences, third‑victim experiences, and WLB
The general characteristics of the 372 participants were 
as follows (Table 1): Most were female and had a bache-
lor’s degree. Most were staff nurses, whose mean nursing 
experience was 7.28 ± 2.4 years, with 77.7% having more 
than five years of nursing experience.

There were significant differences in second-victim 
experiences according to gender (t = -2.091, p = 0.037), 
education levels (F = 4.333, p = 0.014), and nursing expe-
rience (t = 3.686, p = 0.026). As a result of the post-hoc 
analysis of education levels, the second-victim experience 
scores were significantly higher in participants with mas-
ter’s/doctoral degrees than in those with associate and 
bachelor’s degrees. There were significant differences in 
second-victim support according to positions (t = 3.436, 
p < 0.01). Third-victim experience significantly differed 
according to education levels (F = 4.525, p = 0.011), and 
the post-hoc analysis results revealed that the percent-
age of master’s/doctoral degree holders was significantly 
higher than associate degree holders.

Multi‑factor prediction and selection
As a first step, we used Lasso regression analysis to con-
sider various models as explanatory variables affect-
ing WLB. The final model that minimizes the error of 
regression was derived by excluding variables with low 
explanatory powers. We also considered the problem of 
multicollinearity between explanatory variables. Table  2 
shows that the variables affecting WLB were selected. If 
the sign of the regression coefficient is positive, it implies 
a bad effect on WLB, and vice versa.

Predictions of WLB
As a second step, we applied the regression tree to pre-
dict WLB with seven variables selected through Lasso 
analysis. The preferred strategy was to grow a large tree 
and stop the splitting process only on reaching some 
minimum node size (usually four or five) [26]. The prune 
tree module gives a graph on the number of nodes versus 
deviance, based on cost complexity pruning.

Figures 1 and 2 show the scree plot and results of the 
regression tree at tree size four, respectively, and the 
decision tree was found to be an upside-down schema, 
which means the root was at the top and then this root 

http://www.r-project.org
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was split into several nodes. In other words, the upside-
down approach refers to the process of starting from the 
top with the whole data and gradually splitting the data 
into smaller subsets. The regression tree takes a sample of 
variables available (or takes all available variables at once) 
for splitting. A split is determined based on criteria like 
the Gini Index or Entropy concerning variables. If turno-
ver is < 4.250, physical distress < 2.875, and second-victim 
support < 2.345, then the WLB is high, and the predicted 
WLB is 3.972. However, if turnover intentions are < 4.250, 
physical distress is < 2.875 and second-victim support 
is ≥ 2.345, then the predicted WLB is 2.760. The power 
of models based on Lasso and CART analysis could be 
explained as RMSE 0.672. It could be interpreted as hav-
ing an error of about 0.672 in the prediction compared to 
the actual value.

Discussion
Studies have confirmed that various factors can influ-
ence WLB in nurses [12, 13]. In this study, the factors 
affecting WLB of nurses’ second-victim experiences, sec-
ond-victim support, and third-victim experiences were 
analyzed in-depth, and a predictive model was identified. 
The degree of experiences of second- and third-victims 
after PSI was an important variable in predicting clinical 
nurses’ WLB, and among them, seven variables—educa-
tion level, physical distress, turnover intentions, marital 
status, position, second-victim support, and absentee-
ism—were considered as the main explanatory variables. 
From among these, in the final model, the main vari-
ables affecting the effective WLB of clinical nurses were 
turnover intentions, physical distress, and second-victim 
support. Based on this study’s findings, we were able 
to identify the key variables influencing work-life bal-
ance aligned with the research objectives. Consequently, 
we could delineate the pathways of factors negatively 
impacting work-life balance and propose suitable strate-
gies considering risk factors.

Seven explanatory variables affecting WLB were 
derived based on the Lasso regression. Particularly, 
education levels, physical distress, and turnover inten-
tions were found to have a negative effect on WLB. This 
suggests that the higher the education level, the more 
it could support confidence and responsibility in per-
forming nursing tasks, based on one’s knowledge and 
experience, but getting frustrated in the situation of 
the second-victim was more likely. Moreover, experi-
encing an adverse event related to patient safety is a 

Table 2 Result of lasso regression model

Outcome Predictors Coefficient of 
predictors

Work‑life balance Intercept 3.707

Education level 0.010

Marital status ‑0.127

Position ‑0.259

Physical distress 0.111

Second‑victim support ‑0.176

Turnover intentions 0.185

Absenteeism ‑0.081

R2 = 0.194, RMSPE = 0.277, MAPE = 0.182

Fig. 1 Scree plot of optimal tree size
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strong stressor, thus, resulting in job stress among clini-
cal nurses [27]. These stresses include physical changes, 
such as tachycardia, sleep disturbance, and loss of appe-
tite [28], that inevitably affect nurses’ health. As turnover 
intentions due to burnout and stress eventually lead to a 
shortage of manpower owing to nurse turnover, which 
affects patient outcomes [28]; it is important to first man-
age the stress and job performance of individual nurses 
[29] that facilitate managing second damage and avoiding 
progression to third damage.

This study’s results revealed that marital status, posi-
tion, second-victim support, and absenteeism had a 
positive effect on WLB. Faced with heavy workloads 
and shift work, married nurses with children were con-
stantly attempting work-family balance in the hope that 
they would be able to take good care of their families 
and raise their children [30]. This suggests that fam-
ily life can affect married nurses’ WLB and absenteeism 
rates, as compared to unmarried nurses, who may not 
have family responsibilities. Therefore, it is necessary 
to consider granting leave effectively to improve work 
efficiency, reduce absenteeism, strengthen the competi-
tiveness of hospitals, and enhance the image of organi-
zations. Depending on the nurses’ job positions, there 
are differences in work that affect their individual lives. 
Newly qualified RNs are at increased risk of absenteeism 
because of illnesses related to work commitments and 
psychological demands. To prevent this, nursing manag-
ers must monitor nurses’ mental and physical function-
ing [31]. Additionally, strategies for reducing absenteeism 
and retaining newly graduated RN teams require input 

and organizational commitments from nursing manag-
ers [32]. In particular, nurses with second-victim expe-
rience were significantly more resilient than nurses who 
did not use peer support and support programs [33]. 
Peer support helps to reduce the emotional burden and 
provides an understanding of the error situation, thus 
enabling accessing the post-error event [34]. For clini-
cal nurses who were involved in PSIs, support from col-
leagues, supervisors, family, and organizations reduces 
various difficulties caused by second-victim experiences 
and helps them to return to their normal daily lives and 
work [17].

In the decision tree, this study’s results showed the pre-
dicted WLB (target value) of four types based on three 
predictor variables (turnover intentions, physical distress, 
and second-victim support). The high value of WLB was 
3.972 in the group where turnover intentions were less 
than 4.250, physical distress was less than 2.875, and sec-
ond victim support was less than 2.345. Therefore, it can 
be concluded that turnover intentions, physical distress, 
and second-victim support are key factors influencing 
WLB, in that order.

Nurses’ WLB is important for nurse retention, and 
building organizational stability is essential for increas-
ing job satisfaction and lowering turnover intentions 
[35]. Nurses’ turnover intentions have been presented 
as a recurring problem that can be reduced by improv-
ing their working conditions [4]. As physical afflictions 
such as insomnia, appetite problems, and tension-related 
pains are more severe in rigid work situations, a flexible 
time policy may solve this problem [36], but the method 

Fig. 2 Result of the regression tree
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has not yet been fully established. It is expected that 
accepting such a system will take time owing to the tem-
perament of the nurses who work in shifts. However, 
research related to providing an attractive work schedule 
and work environment is continuously being undertaken 
in an attempt to provide a solution [37].

While hospital-led support and mentorship opportu-
nities are important for clinical nurses to recover from 
their second-victim experiences, it is also important to 
understand and support nurses’ needs, motivate them to 
become determined to recover from their wounds, and 
give them opportunities to develop further [29]. Organi-
zations can implement several strategies to enhance work-
life balance, nurse retention, and organizational stability. 
Introducing support programs for work-life balance, man-
aging nursing workloads effectively, providing psychologi-
cal support, offering appropriate rewards and incentives, 
enhancing learning and professionalism, and improving 
organizational culture and leadership can collectively 
contribute to achieving these objectives. These strategies 
aim to foster a conducive environment that promotes 
well-being, reduces turnover, and ensures stability within 
healthcare settings. Previous studies on nurses’ perceived 
second-victim experiences have investigated the status of 
these experiences, and discussions are emerging to devise 
strategies and programs [38, 39]. Therefore, it is necessary 
to improve the existing procedures and work environ-
ment by reviewing the work environment and work per-
formance management of second-victims.

Accurate assessment of WLB based on second- and 
third-victims’ experiences using various methods to 
assess PSIs may provide better evidence for managing risk 
factors and remedial outcomes. Objective methods, such 
as health care providers’ electronic monitoring for patient 
safety, and modifying and developing safety protocols, are 
ideal for reducing second- and third-victim experiences 
resulting from PSI but may be costly or have no evidence 
of effectiveness on outcomes. Representing a predictive 
model by deriving variables in this way, based on the data 
obtained from the self-report questionnaire raises con-
cerns about reporting bias, but since it is applicable in any 
environment and cost-effective, it can be an efficient way 
to provide additional information about one’s concerns.

Limitations
Although we implemented cross-validation to include 
various predictors for WLB and check the accuracy of 
the tree model, since the factor classification methods 
of Lasso and regression trees are exploratory for data 
analysis, they may provide incomplete models which 
limit the interpretation of the results. Future studies 
should attempt to replicate these preliminary findings in 
other groups to increase the reliability and accuracy of 

analyses on WLB for second- and third-victims. Addi-
tionally, since the study’s participants were recruited 
from among nurses who worked in a general hospital in 
the capital area, its findings have limited generalizabil-
ity to the entire nurse population. Further, the collected 
data were self-reported, which might be vulnerable to a 
response bias. However, efforts were made to reduce this 
bias by employing validated questionnaires and rigor-
ous collection methods. Finally, comparing the relation-
ship between each sub-area with the results of previous 
studies may be a limitation, owing to the lack of studies 
on the second and third damage experiences related to 
patient safety incidents of nurses.

The practical implication of the findings focuses on strate-
gies to suppress the tertiary victimization effect in hospitals 
by positively reinforcing secondary victimization experi-
ences. For human resource management in healthcare set-
tings, decision-makers must contribute to reducing patient 
safety incidents by emphasizing the importance of organi-
zational culture, support mechanisms, and awareness pro-
grams. The strategy established based on the results of this 
study can provide practical guidance for implementation in 
clinical practice, aligned with the broader goal of improving 
patient safety and health professional well-being.

Conclusion
In conclusion, this study provided a forward-thinking 
perspective on the interconnectedness of individual 
well-being and organizational resilience in healthcare. 
The effects of relevant factors in WLB are based on sec-
ond- and third-victim experiences following a PSI and 
identified the optimal factor pathways for WLB using 
Lasso regression and regression tree methods. PSIs not 
only bring about difficulties for patients and their families 
but also cause physical and psychological difficulties for 
the clinical nurses involved. Further, healthcare facilities 
become the third victim because of negative work-related 
outcomes. Clinical nurses who have more second-victim 
experiences were found to have more third-victim expe-
riences and work-life imbalances.

Managing individual nurses’ stress and job outcomes is 
important to prevent PSIs. The findings of this study can 
be used to develop interventions that strengthen sup-
port from colleagues and organizations to reduce clini-
cal nurses’ second-victim experiences, thus preventing 
third-victim outcomes for hospitals. By advocating for 
strategic interventions aimed at the secondary connec-
tor experience, this research contributes to the ongoing 
discourse on improving healthcare outcomes and foster-
ing resilient healthcare institutions. The proposed rec-
ommendations have practical implications for healthcare 
practitioners, administrators, and policymakers seeking 
to fortify the fabric of healthcare delivery systems.
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