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Abstract
Background: The intention to resign among nursing staff is a critical concern, particularly in Taiwan. While factors such 
as workplace bullying, work environment, and burnout have been widely studied, the potential role of physical activity in 
influencing resignation intention remains unexplored. This study aimed to investigate whether physical activity levels can 
serve as predictive factors for intention to resign among emergency department (ED) nurses.

Methods: A descriptive and prospective study was conducted among 121 ED nurses from three hospitals in South-
ern Taiwan. Data were collected using structured questionnaires, including demographic information, the Negative Acts 
Questionnaire-Revised (NAQ-R), Taiwan Nursing Work Environment Index (TNWEI), Maslach Burnout Inventory-Human 
Service Survey (MBI-HSS) Chinese version, and International Physical Activity Questionnaire-Short Form (IPAQ-SF) 
Taiwanese version. Univariate and multiple linear regression analyses were performed to identify factors associated with 
intention to resign.

Results: A significant negative correlation was observed between physical activity levels and the intention to resign 
among ED nurses. Higher physical activity levels were associated with reduced intention to resign. The overall regression 
model demonstrated strong explanatory power (R-squared value = 0.76).

Conclusions: This study identifies physical activity as a predictive factor for intention to resign among ED nurses, offering 
a novel perspective for understanding and addressing nurse turnover. Promoting physical activity among nursing staff 
may help mitigate resignation intentions, enhance organizational stability, and improve the quality of patient care. These 
findings can inform healthcare administrators and policymakers to develop targeted strategies to support nurse retention.
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Background

The prevalence of the intention to resign among nursing staff 
in Taiwan ranges from 62.4% to 90.8%, which is significantly 
higher than the average rates observed in Europe and other 
Asian countries (14.0% to 61.5%) [1]. The intention to resign 
is highly correlated with actual turnover behavior, represent-
ing the final stage of the process of leaving an organization 
[2].
High turnover rates can lead to delays in patient treatment, 
incidents compromising patient safety, reduced organiza-
tional productivity, and adverse impacts on the physical and 
mental health of nursing staff. Additionally, it can decrease 
job satisfaction and even result in negative socioeconomic 
consequences [3].
Given the high turnover rates among nursing staff, under-
standing the underlying factors contributing to this issue is 
crucial. Various factors, including the work environment and 
personal factors, influence the intention to resign of nursing 
staff. Work environment factors include adequate resources, 
collaboration between nursing and medical staff, and oppor-
tunities for continuing education [4,5]. Personal factors in-
clude experiences of workplace bullying and burnout [6,7].
Burnout has attracted increasing attention in recent years. 
Maslach conceptualizes burnout as a multifaceted response 
to prolonged work-related stress, encompassing emotional 
exhaustion—characterized by feelings of depletion and the 
absence of emotional reserves; depersonalization—marked 
by a cynical, detached attitude towards others and a loss of 
idealism; and reduced personal accomplishment, reflecting a 
diminished sense of competence and efficacy in professional 
performance [8].
Nurses in emergency departments (ED) work in highly 
stressful environments, including long working hours, han-
dling life-threatening diseases, and dealing with anxious 
patient families. A study comparing ED nurses with nurses 
from other specialties found that ED nurses have a more crit-
ical and distressing working environment, resulting in higher 
rates of stress [9]. 
Previous research has shown that physical activity can 
reduce burnout. Physical activity includes flexibility and 
strength physical activities, such as yoga, Pilates, and body 
balance, and aerobic physical activities, such as cross-train-
ing, running, and cycling [10,11]. However, to our knowledge, 
this study is the first to explore whether physical activity can 
reduce the intention to resign among ED nurses and wheth-
er physical activity can serve as a predictor of intention to 
resign.

Methods

This study aimed to investigate the relationships between 
workplace bullying, work environment, burnout, physical ac-
tivity, and intention to resign among ED nurses. In addition, 

this study aimed to examine whether physical activity could 
serve as a predictor of intention to resign among these nurs-
es.
This is a descriptive and prospective study. The study was 
approved by the Chi Mei medical center Institutional Board 
of 11011-J02. All patient data were anonymized. Patient in-
formed consent was waived due to the retrospective and ob-
servational nature of the study. The welfare of patients was 
not affected by the waiver. The participants were ED nurses 
from three hospitals in Southern Taiwan (one tertiary medi-
cal center and two regional hospitals). Data were collected 
from February 2022 to June 2022. The inclusion criteria re-
quired nurses to have at least six months of experience in 
the ED, whereas the exclusion criteria included those who 
had worked in the ED for less than six months or refused to 
participate.
The required sample size for this study was estimated using 
G-power 3.1 statistical software, setting a moderate effect 
size of 0.5, a power of 0.80, and a significance level α value 
of .05. The estimated sample size was 118 ED nurses. To 
account for an anticipated 20% sample loss, we distributed 
142 questionnaires and received responses from all partic-
ipants. After the exclusion of 21 incomplete responses, 121 
valid responses remained.

Data collection
Data were collected using a structured questionnaire sur-
vey, which included a collection of demographic variables, 
the Negative Acts Questionnaire-Revised (NAQ-R), the Tai-
wan Nursing Work Environment Index (TNWEI), the Maslach 
Burnout Inventory-Human Service Survey (MBI-HSS) Chi-
nese version, the Nurses’ Intention to Stay Scale, and the 
International Physical Activity Questionnaire-Short Form 
(IPAQ-SF) Taiwanese version. To ensure participants’ rights, 
this study was submitted for review and approval by the In-
stitutional Review Board (IRB) of a designated hospital pri-
or to its initiation. Following IRB approval, permission was 
obtained from the hospital’s nursing department, and the 
research objectives, purpose, and methods were explained 
to the supervisors of the participating units. An anonymous 
questionnaire packet, containing a study information sheet 
detailing the research motives, objectives, and methodology, 
along with the questionnaire itself, was distributed. The dis-
tribution process was facilitated by emergency department 
assistants, who handed the packets to eligible nursing staff 
in the emergency department.
The nursing staff sealed their completed questionnaires in 
envelopes and deposited them into a pre-arranged collection 
box located within their unit. The researcher personally re-
trieved the collection box after a data collection period of two 
weeks. Upon retrieval, each questionnaire was assigned a 
unique identifier for tracking purposes. Subsequently, invalid 
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questionnaires, such as those that were blank or incomplete, 
were excluded before data entry and statistical analysis were 
conducted.

Demographic variables
The forms included information on age, sex, marital status, 
years of experience working in the ED, and work shifts (rotat-
ing or fixed day shifts).

NAQ-R 
In 1991, the Bergen Bullying Research Group developed the 
Negative Acts Questionnaire. The scale was translated and 
refined by Einarsen and Ranke into the NAQ-R [12]. This 
study used the Chinese version of the NAQ-R translated by 
Ma et al. [13]. The scale consists of 22 items divided into 
three dimensions: work-related bullying (seven items), per-
sonal-related bullying (12 items), and physical intimidation 
(three items). The total score ranges from 22 to 110, with 
higher scores indicating a higher frequency of negative bully-
ing behavior. In a study by Hsieh et al., the overall scale had 
a Cronbach’s α value of 0.96 [14].

TNWEI
The original scale was developed by Kramer and Hafner 
[15]. Aiken and Patrician then revised it to create the Nurs-
ing Work Index-Revised (NWI-R) [16]. Lin et al. subsequently 
developed the TNWEI based on the NWI-R [17]. The TNWEI 
encompasses four dimensions with a total of 19 items: orga-
nizational support (seven items), nurse staffing and resourc-
es (four items), nurse-physician collaboration (four items), 
and support for continuing education (four items). The con-
tent validity of the TNWEI is reported to be 100%, with an 
overall Cronbach’s α value of 0.85.

MBI-HSS Chinese version
Burnout syndrome was assessed using the MBI-HSS Chi-
nese version [18,19]. This tool comprises 20 items cate-
gorized into three subscales: emotional exhaustion (eight 
items), depersonalization (four items), and personal accom-
plishment (eight items). Emotional exhaustion is considered 
the core dimension of the scale. Scores below 21 indicated 
low levels of burnout, scores between 22 and 32 reflected 
moderate burnout, and scores above 33 indicated high burn-
out. The overall scale demonstrated a Cronbach’s α value of 
0.91 [19].

Nurses’ Intention to Stay Scale
The Nurses’ Intention to Stay Scale, developed by Tsay et 
al. in 1998, consists of five items designed to assess the 
strength of an individual’s intention to remain in their position 
[20]. Three items were reverse-scored to assess the inten-
tion to resign, whereas two items were positively scored to 
assess the intention to stay. The total score ranged from 5 to 
25, with higher scores reflecting a greater intention to stay. 
In this study, reverse scoring was used to infer participants’ 
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intentions to resign. The scale demonstrated a Cronbach’s α 
value of 0.83 [21].

IPAQ-SF Taiwanese version
The Taiwanese version IPAQ-SF was developed in 1998 
to standardize the surveillance of physical activity glob-
ally. Since then, it has become the most widely used tool 
for assessing physical activity, available in two formats: the 
31-item long form (IPAQ-LF) and the 9-item short form (IP-
AQ-SF). [22,23]. The Taiwanese version of the IPAQ-SF was 
translated by Liou et al. in 2008 and demonstrated a con-
tent validity of 99.4% [24]. We classified participants’ phys-
ical activity levels into three categories according to the IP-
AQ-SF guidelines: insufficiently active, minimally active, and 
health-enhancing physical activity active [25].

Data analysis
The baseline information of study population was described 
in number with percentage. A mean with standard deviation 
(SD) and range was calculated for every structured ques-
tionnaire survey. SPSS Statistics version 26.0 (IBM Corp. 
Released 2019. IBM SPSS Statistics for Windows, Version 
26.0. Armonk, NY: IBM Corp) was used for the data analysis. 
The Kolmogorov–Smirnov test was employed to evaluate 
the normality of the data distribution, and the results indi-
cated that the data followed a normal distribution. Univari-
able linear regression analysis was conducted to examine 
the correlation between various variables, including demo-
graphic factors, NAQ-R, TNWEI, MBI-HSS Chinese version, 
IPAQ-SF Taiwanese version, and the Nurses’ Intention to 
Stay Scale. Variables with a p-value <0.05 were identified as 
significantly correlated factors. Subsequently, multivariable 
linear regression analysis was performed to further analyze 
the factors significantly associated with the nurses’ intention 
to resign. Statistical significance was set at p <0.05.

Results

Study population characteristics
As shown in Table 1, most of the 121 participants were fe-
male (87.6%). The most common age group was 30–39 
years (43%), followed by <29 years (40.5%) and >40 years 
(16.5%). Most of the participants were unmarried (65.3%). 
The most common work shift was the rotating shift (85.1%). 
Regarding the total number of years of service in the ED, 
39.7% of the participants had more than 10 years of experi-
ence, 36.4% had 5–9 years of experience, and 24% had 1–4 
years of experience.

Mean scores on NAQ-R, TNWEI, MBI-HSS Chinese ver-
sion, Nurses’ Intention to Stay Scale, and IPAQ-SF Tai-
wanese version
As illustrated in Table 2, the average score for workplace 
bullying was 28.69 (SD=7.84), indicating that occasional 



Emerg. Nurs. Manag. Vol. 4 Iss. 1 (023) Page-04

Willy Chou

bullying was commonly perceived among the nursing staff. 
The overall average score for the work environment was 
52.86 (SD=9.75), suggesting that the ED nursing staff’s sat-
isfaction with the work environment ranged from disagree 
to agree. Among the three dimensions of burnout, “person-
al achievement” had the highest average score at 31.15 
(SD=8.20), followed by “emotional exhaustion” with an aver-
age score of 24.83 (SD=9.88), and “depersonalization” had 
the lowest average score at 6.88 (SD=5.53). The average 
score for the intention to resign among ED nursing staff was 
12.69 (SD=4.39). The IPAQ-SF Taiwanese version catego-
rizes participants’ physical activity levels into three groups: 
insufficiently active, minimally active, and health-enhancing 
physical activity active. The distribution of participants across 
these levels is as follows: 38 (31.4%) individuals are classi-
fied as insufficiently active, 47 (38.8%) as minimally active, 
and 36 (29.8%) as health-enhancing physical activity active.

Univariate regression: Analyzing factors correlated with 
intention to resign
The results of the univariate regression analysis indicated 
that several variables were statistically significant predic-
tors of nurses’ intention to resign (Table 3). These variables 
included the NAQ-R for assessing bullying (B = 0.112, p = 
0.028), the TNWEI to evaluate the work environment (B = 
-0.150, p < 0.001), and the three dimensions of the MBI-HSS 
Chinese version to assess burnout: emotional exhaustion (B 
= 0.236, p < 0.001), depersonalization (B = 0.391, p < 0.001), 
and personal accomplishment (B = -0.215, p < 0.001). Ad-
ditionally, the IPAQ-SF Taiwanese version (B = -4.578, p < 
0.001) was a significant predictor.

Multiple regression analysis of the variables affecting 
intention to resign
As illustrated in Table 4, the multiple linear regression anal-
yses conducted to assess the predictive power of the vari-
ables that were statistically significant in the univariate re-
gression analysis, including the NAQ-R, TNWEI, the three 
domains of the MBI-HSS Chinese version, and the IPAQ-SF 
Taiwanese version. The results indicated that the overall 
model was statistically significant (p < 0.001). Among the 
variables included in the model, only the IPAQ-SF Taiwanese 
version and the emotional exhaustion and depersonalization 
domains of the MBI-HSS Chinese version were statistically 
significant predictors. Additionally, the overall model demon-
strated strong explanatory power, with an R-squared value 
of 0.76. The R-squared value of 0.76 indicates that 76% of 
the variance in intention to resign can be explained by the 
variables included in the model.

Variables N = 121(%)
Sex
Male 15 (12.4)

Female 106 (87.6)
Age
<30 years 49 (40.5)
30–39 years 52 (43.0)
>39 years 20 (16.5)
Marital status
Single 79 (65.3)
Married 42 (34.7)
Work shift
Fixed day shift 18 (14.9)
Rotating shift 103 (85.1)
Years of service at the emergency department
1–4 29 (24.0)
5–9 44 (36.4)
>10 48 (39.6)
International Physical Activity Questionnaire—Short Form 
Taiwanese version
Insufficiently active 38 (31.4)
Minimally active 47 (38.8)
Health-enhancing physical 
activity active

36 (29.8)

Table 1: Study population characteristics and distribution of the 
Taiwanese version of the International Physical Activity Question-
naire–Short Form

Variables Mean (SD) Total score 
range

Negative Acts Question-
naire Revised

28.69 (7.84) 22 – 110

Taiwan Nursing Work 
Environment Index

52.86 (9.75) 19 – 76

Maslach Burnout Inventory-Human Service Survey-Chi-
nese version
Emotional exhaustion 24.83 (9.88) 0 – 48
Depersonalization 6.88 (5.53) 0 – 24
Personal accomplish-
ment

31.15 (8.20) 0 – 48

Nurses’ Intention to Stay 
Scale

12.69 (4.39) 5 – 25

Table 2: Mean scores of the Negative Acts Questionnaire Revised, 
Taiwan Nursing Work Environment Index, Maslach Burnout Inven-
tory-Human Service Survey-Chinese version, Nurses’ Intention to 
Stay Scale
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Independent 
variables

Coefficient 95% CI p value

Age -0.755 -1.855 to 0.344 0.176
Sex 1.173 -1.225 to 3.571 0.335
Marriage -1.355 -3.003 to 0.293 0.106
Shift -0.098 -2.328 to 2.131 0.931
Years in emer-
gency room

0.160 -0.656 to 0.975 0.699

NAQ-R 0.112 0.012 to 0.211 0.028*
TNWEI -0.150 -0.227 to -0.073 < 0.001*
MBI-HSS Chinese version
Emotional 
exhaustion

0.236 0.168 to 0.304 < 0.001*

Depersonal-
ization

0.391 0.265 to 0.516 < 0.001*

Personal ac-
complishment

-0.215 -0.304 to -0.126 < 0.001*

IPAQ-SF 
Taiwanese 
version

-4.578 -5.160 to -3.995 < 0.001*

Table 3: Univariate regression: Analyzing factors correlated with 
intention to resign

NAQ-R, Negative Acts Questionnaire Revised; TNWEI, Tai-
wan Nursing Work Environment Index; MBI-HSS Chinese 
version, Maslach Burnout Inventory-Human Service Sur-
vey-Chinese version; IPAQ-SF Taiwanese version, Interna-
tional Physical Activity Questionnaire—Short Form Taiwan-
ese version; CI, confidence interval; *p < 0.05

Independent 
variables

Coefficient 95% CI p value

IPAQ-SF 
Taiwanese 
version

-3.730 -4.314 to -3.146 < 0.001*

MBI-HSS Chinese version
Emotional 
exhaustion

0.057 0.006 to 0.108 0.029*

Depersonal-
ization

0.160 0.077 to 0.242 < 0.001*

Personal ac-
complishment

-0.054 -0.109 to 0.001 0.053

TNWEI -0.020 -0.069 to 0.029 0.414
NAQ-R -0.027 -0.083 to 0.029 0.343
R2 = 0.760   p < 0.001*

Table 4: Multiple regression analysis of variables affecting intention 

to resign

NAQ-R, Negative Acts Questionnaire Revised; TNWEI, Tai-
wan Nursing Work Environment Index; MBI-HSS Chinese 
version, Maslach Burnout Inventory-Human Service Sur-
vey-Chinese version; IPAQ-SF Taiwanese version, Interna-
tional Physical Activity Questionnaire—Short Form Taiwan-
ese version; CI, confidence interval; *p < 0.05

Discussion

Previous research has demonstrated that burnout is an in-
dependent factor influencing the intention to resign. Heinen 
et al. found that burnout was consistently associated with 
increased intention among nurses to leave their profession 
across 10 European countries [26]. The analysis revealed 
that nurses with high burnout scores were twice as likely to 
intend to leave their professions. Furthermore, Feng et al. 
demonstrated that emotional exhaustion is positively cor-
related with the intention to resign [27]. This finding is consis-
tent with our study’s findings, which also identified a signifi-
cant association between emotional exhaustion and turnover 
intention.
To our knowledge, this study is the first to examine the im-
pact of physical activity on intentions to resign among ED 
nurses. Previous research has predominantly focused on 
factors such as workplace bullying, evaluations of the work 
environment, work-life quality, job satisfaction, and assess-
ments of individual conditions such as burnout [7].
In a multicenter study, Portero et al. identified a lack of daily 
exercise as a significant predictor of burnout [28]. Similarly, 
Goldberg et al. found that reduced levels of physical activity 
serve as a significant predictor of burnout among ED per-
sonnel [29]. Several possible mechanisms have been pro-
posed to explain the relationship between physical activity 
and burnout; however, the precise mechanisms remain un-
clear. These proposed mechanisms include psychological 
and physiological factors that are believed to contribute to 
the positive effects of physical activity. From a psychological 
perspective, regular physical activity is thought to promote 
psychological detachment from work, thereby reducing the 
likelihood of prolonged stress responses such as burnout. 
Regular physical activity has been proposed to enhance an 
individual’s ability to manage psychological stress [30,31,32]. 
A large-scale study conducted in the United States in 2018 
by Chekroud et al., which included a sample of 1.2 million 
participants, demonstrated the psychological benefits of ex-
ercise [33].
Physiologically, several potential mechanisms have been 
proposed to explain the beneficial effects of exercise. 
Nowacka-Chmielewska et al. stated that exercise enhanc-
es brain resilience by increasing the levels of growth fac-
tors, such as brain-derived neurotrophic factor (BDNF), and 
promoting neuroplasticity, which collectively contribute to 
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improved mood regulation and cognitive functions. Addition-
ally, Silverman and Deuster suggested that regular physical 
activity attenuates the overactivation of the hypothalamic-pi-
tuitary-adrenal (HPA) axis and the sympathetic nervous sys-
tem, thereby reducing cortisol and catecholamine respons-
es, which play a critical role in modulating stress reactivity. 
[34,35]. These studies emphasized that any form of physical 
activity can reduce the mental health burden, aligned with 
the principles of the IPAQ-SF Taiwanese version that we 
used, which focuses on the total amount of physical activity 
rather than specific types of physical activity. 
The findings of our study offer clinical value, as it is the first 
to propose physical activity as a predictive indicator of the 
intention to resign. This indicator can serve as a reference 
by which hospital administrators and managers can allocate 
resources more effectively. For example, they could orga-
nize exercise-related activities, invite exercise professionals 
to lead regular programs or create dedicated spaces for the 
nursing staff to engage in physical activities. Additionally, in-
centive programs could encourage inactive nurses to incor-
porate physical activity into their routines. These measures 
would enhance the accessibility of physical activity, thereby 
supporting the integration of physical activity into the daily 
lives of nursing staff.
Additionally, using the amount of physical activity as an in-
dicator to monitor the potential intention to resign among 
nursing staff may be less intrusive. Inquiring about the fre-
quency and duration of their recent physical activity was 
considerably easier and less intrusive than directly inquiring 
about their intentions to resign. By using physical activity lev-
els as a predictor of intention to resign, it becomes easier to 
monitor the physical and psychological well-being of nursing 
staff and their intention to resign. Targeted encouragement 
of physical activity among employees could further reduce 
their intention to resign. This approach contributes to greater 
organizational stability and overall well-being, ultimately ben-
efiting the entire healthcare system and enhancing patient 
safety. This study provides valuable insights into the predic-
tors of intention to resign and lays the groundwork for future 
interventions aimed at improving nurse retention.
This study had some limitations. First, it was conducted 
in a single country and within a single healthcare system, 
encompassing one tertiary medical center and two region-
al hospitals, which may have limited the generalizability of 
our findings. However, this uniformity also helps to elimi-
nate potential confounding effects related to differences in 
healthcare systems, policies, and hospital cultures. Second, 
the study included only ED nurses and excluded other nurs-
ing staff members. Nonetheless, given that ED nurses are 
more exposed to burnout than nurses working in other de-
partments, which is a key factor influencing the intention to 
resign, these findings may offer more specific insight into the 
predictive factor of intention to resign [6,7,36].

Conclusions

Our findings provide a novel perspective that could inform 
targeted strategies for reducing the intention to resign. We 
investigated whether the Taiwanese version of the IPAQ-SF 
and the Chinese version of the MBI-HSS could serve as 
predictive factors for the intention to resign, and this is the 
first study to explore the use of physical activity levels as a 
predictor of the intention to resign among ED nurses. Our 
findings indicate a negative correlation between physical 
activity levels and the intention to resign, suggesting that 
nurses with higher levels of physical activity are less likely 
to intend to resign. These results provide a foundation for 
healthcare administrators to encourage nursing staff to en-
gage in more physical activities, which enhances physical 
and mental health and lowers the intention to resign. In turn, 
this promotes organizational stability and improves the qual-
ity of patient care. However, further research is needed to 
investigate the underlying mechanisms by which physical 
activity mitigates the intention to resign.
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