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Background: Presenteeism, also known as impaired health productivity, refers 
to the condition of impaired productivity of an individual due to physiological 
or mental health problems. ICU, as a place of intensive care for patients with 
acute and critical illnesses, nurses have long faced the nature of work with high 
loads, high pressures, and high intensities, which makes them a high prevalence 
group of presenteeism. Presenteeism not only affects the physical and mental 
health and work wellbeing of nurses but also reduces the quality of nursing 
services and affects the life safety of patients, such as increasing the risk of falls 
during hospitalization, increasing the risk of medication errors, and prolonging 
the hospitalization time of patients. Therefore, early identification and targeted 
interventions are crucial to reduce presenteeism among ICU nurses.

Objective: This study aimed to construct and validate a predictive model for 
presenteeism among ICU nurses.

Design: A cross-sectional study.

Methods: 1,225 ICU nurses were convened from January to April 2023 from 25 
tertiary and secondary hospitals in Sichuan Province, China. ICU nurses were 
randomly divided into a development set (n = 859) and a validation set (n = 366) 
according to a 7:3 ratio. Univariate and multifactorial logistic regression analyses 
were used to determine the influencing factors for presenteeism, and R software 
was used to construct a column-line graph prediction model. The differentiation 
and calibration of the predictive model were evaluated by the area under the curve 
of subjects’ work characteristics (ROC) and the Hosmer-Leme-show test, and the 
clinical decision curve evaluated the clinical validity of the predictive model.

Results: The presenteeism rate of ICU nurses in the development set was 
76.8%. Multifactorial logistic regression analysis showed that independent 
factors affecting ICU nurses’ presenteeism included income per month, physical 
health status, job satisfaction, perceived work stress, perceived social support, 
transformational leadership, and occupational coping self-efficacy. In the 
development set and validation set, the area under the ROC curve was 0.821 
and 0.786, respectively; the sensitivity and specificity were 80.6, 69.8 and 80.9%, 
65.1%, respectively; the Hosmer-Lemeshow goodness-of-fit was χ2 = 8.076 
(p = 0.426) and χ2 = 5.134 (p = 0.743), respectively, and the model had relatively 
good discrimination and consistency. The clinical decision curve showed that 
the model had good clinical validity.

Conclusion: The predictive model of presenteeism risk for ICU nurses 
constructed in this study has good predictive ability. The model can effectively 
identify ICU nurses with high presenteeism and provide a reference basis for 
developing targeted interventions to reduce presenteeism among ICU nurses.
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1 Introduction

As a place for centralized treatment and care of patients with 
various acute and critical illnesses, the intensive care unit (ICU) 
requires ICU nurses to provide continuous care for patients in a 
relatively closed work environment. ICU is also considered a 
workplace with long hours, high work intensity, heavy medical 
responsibilities, reversal of work days and nights, and a relatively 
closed work environment (1). Nurses are on the frontline of observing 
patients’ conditions and implementing treatments for an extended 
period. They need to be  highly concentrated and have keen 
observation ability and quick decision-making ability, which 
negatively impacts nurses’ physical and mental health, such as 
empathy fatigue, burnout, and sub-health symptoms (2–4). In 
addition, ICUs are often confronted with patient resuscitation and 
death, and death stimuli are considered one of the traumatic events 
for nurses, with which empathizing with nurses may trigger complex 
emotional changes and negatively affect their physiology, psychology, 
and society (5). A meta-analysis of a global sample of 14 countries 
showed that the detection rate of presenteeism among nurses was 
about 49.2% (6). Our previous study also showed that the incidence 
of presenteeism among ICU nurses in China was about 55.4% (7). 
Therefore, identifying and solving the problem of presenteeism among 
ICU nurses is an important research area in nursing human 
resource management.

Presenteeism exists in many professions, but it is particularly 
prominent in the healthcare field (8). Prof. Copper first defined it in 
1996 as “a situation in which an individual continues to work despite 
a decline in productivity due to illness or prolonged working hours” 
(9). Presenteeism is considered an occupational hazard, which is 
caused by physical and mental health problems that prevent nurses 
from fully engaging in their work, resulting in a decrease in work 
efficiency, which is mainly manifested in lack of concentration, lack of 
nurse–patient communication, and decreased awareness of 
occupational safety, which seriously affects the quality of care, patient 
safety and patient experience (10–12). In addition, some studies have 
also shown that presenteeism has a particular impact on nurses’ work 
happiness, work performance and willingness to leave (13–15). At the 
same time, presenteeism can also cause substantial economic losses. 
Studies have shown that the United States suffers an annual damage 
of about 36 billion dollars due to presenteeism (63), and China loses 
about 4.38 billion dollars annually (16). Therefore, it is essential to 
identify the risk of presenteeism among ICU nurses early and take 
targeted interventions to reduce presenteeism among nurses.

To date, screening for presenteeism among nurses has relied on a 
variety of assessment tools to identify populations with high levels of 
presenteeism, such as the Stanford Presenteeism Scale-6 (17) and the 
Work Limitations Questionnaire (18). The Stanford Presenteeism 
Scale-6 (SPS-6) is a tool designed to evaluate an individual’s capacity 
to maintain productivity at work despite health challenges. It can serve 
as a marker for presenteeism by assessing an individual’s ability to 
concentrate and complete work tasks effectively. The Work Limitations 
Questionnaire (WLQ) is another instrument designed to assess 
limitations in work performance due to health problems, including 

limitations in ability to manage time, physical demands, and 
psychological or social demands. While these two instruments can 
broadly assess an individual’s presenteeism, most of these scales are 
generalizable, highly subjective, and have limited utility in identifying 
those at high risk for presenteeism. Therefore, developing a set of 
predictive models for ICU nurses with good predictive ability is of 
great clinical importance. However, current studies on presenteeism 
among Chinese ICU nurses are limited to cross-sectional surveys, and 
tools have yet to be retrieved on presenteeism risk prediction. Previous 
studies have shown that some common factors such as nurses’ job 
stress, nurse leaders’ leadership, transformational leadership, 
uncivilized behavior in the workplace, health status, perceived social 
support, and occupational coping self-efficacy are considered to 
be  closely related to presenteeism (19–22). Among them, 
transformational leadership refers to the promotion of innovation and 
personal growth by motivating and inspiring subordinates, thereby 
increasing employees’ job satisfaction and organizational 
commitment. Study has shown that transformational leadership helps 
to increase nurses’ job satisfaction and work engagement, which in 
turn reduces the likelihood of presenteeism (23). In addition, high 
levels of perceived social support, an important external resource, can 
significantly reduce work stress, increase psychological resources, and 
enable nurses to cope more effectively with work challenges (24). 
When nurses feel supported, they are more likely to maintain high 
levels of performance and reduce presenteeism due to emotional 
exhaustion or burnout. While occupational coping self-efficacy serves 
as an intrinsically positive quality, nurses with higher occupational 
coping self-efficacy are more likely to adopt positive strategies to meet 
work challenges, demonstrate greater adaptability and resilience, 
contribute to higher levels of productivity, and reduce presenteeism 
due to feelings of powerlessness or frustration (21). In addition, some 
job-related characteristics such as title, position, years of experience, 
human resource allocation, shift work, and financial income were also 
significantly associated with presenteeism (25). Besides, some 
demographic information such as age, gender, marital status, and the 
highest level of education were also correlated with presenteeism (26). 
These influences should be considered when identifying people who 
may have presenteeism.

Presenteeism is a decrease in productivity and quality of work due 
to impaired physical and mental health; therefore, presenteeism can 
be  recognized and prevented early. Early assessment and targeted 
intervention for ICU nurses are crucial in reducing presenteeism. 
However, the research on presenteeism in nursing human resource 
management in China is still in its infancy. It is mainly limited to 
partial investigation of the status quo and analysis of influencing 
factors, with insufficient knowledge of presenteeism among nurses, 
resulting in limited ability to assess and effectively intervene in the 
assessment of presenteeism among nurses. Given the possible 
influences on presenteeism among clinical nurses, there is a need to 
improve the identification of those at high risk of presenteeism. Risk 
prediction models are based on multiple risk factors and are used to 
identify high-risk populations through mathematical modeling and 
optimization, thus effectively supporting early targeted intervention. 
Predictive models have been successfully applied to other aspects of 
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human resource management, such as risk prediction models for 
nurses with sleep disorders, compassionate fatigue, etc. (27, 28). In 
addition, column-line plots, which predict the probability of 
occurrence of outcome events through quantitative scoring of 
independent influences, have improved prediction accuracy, are 
effective in personalizing predictions, and have been shown to 
outperform traditional prediction models significantly (29). However, 
to our knowledge, no risk prediction model has been developed to 
predict the occurrence of presenteeism among ICU nurses.

Social Cognitive Theory (SCT) is a theoretical framework 
proposed by Bandura that emphasizes the interactions between 
individual behavior, environmental factors, and cognitive factors 
(30). The theory suggests that an individual’s behavioral performance 
is influenced not only by internal cognitions and beliefs, but also by 
the external environment and the behavior of others. The theory is 
widely used in the fields of education, health behavior, career 
development, etc., which can deeply explore individual behavior and 
social phenomena, and provide scientific guidance for practice. 
Therefore, based on social cognitive theory, this study explored the 
relationship with presenteeism in terms of internal factors (e.g., 
occupational coping self-efficacy) and external factors (e.g., 
transformational leadership, and perceived social support), and 
constructed a risk prediction model suitable for the presenteeism of 
ICU nurses in China, in order to provide an opportunity for early 
identification and timely intervention with the high-risk group, 
thereby reducing the presenteeism of ICU nurses, improving the 
work efficiency and quality of nursing services, and ensuring the 
quality of care provided by ICU nurses. This will provide a reference 
basis for early identification and timely intervention with the high-
risk group, thereby reducing presenteeism of ICU nurses, improving 
their work efficiency and quality of nursing services, and ensuring 
patient safety.

This study was organized around the following three hypotheses:

Hypothesis 1: Presenteeism among ICU nurses differs in 
sociodemographic characteristics.

Hypothesis 2: Presenteeism among ICU nurses is related to 
transformational leadership, occupational coping self-efficacy, and 
perceived social support.

Hypothesis 3: A predictive model of presenteeism among ICU 
nurses will identify at-risk ICU nurses who have not yet developed 
symptoms of presenteeism.

2 Methods

2.1 Study design and participants

This study was a cross-sectional study. A questionnaire survey of 
ICU nurses who met the inclusion criteria in 25 secondary and 
tertiary hospitals in Sichuan Province, China, was conducted from 
January to April 2023 using a convenience sampling method. The 25 
hospitals surveyed were from five regions of Sichuan Province (North 
Sichuan, South Sichuan, East Sichuan, South Sichuan, and Chengdu), 
with four tertiary hospitals and one secondary hospital randomly 
selected from each region. All investigators signed an electronic 

informed consent form. Inclusion criteria: obtaining the professional 
qualification certificate for nurses and working in ICU clinics for more 
than 1 year; no history of alcohol or drug addiction or mental 
disorder; no history of medications related to mental diseases; 
informed consent and voluntary participation in this study. Exclusion 
criteria: those who are currently absent from work on sick leave, 
maternity leave, or personal leave; internship, regulation training, and 
conducting nurses.

The number of events (EPV) for each variable in the logistic 
regression analysis was used to estimate the sample size for this study 
(31). The model predictions for this study were estimated to consist 
of 6–7 predictors. According to the 10 EPV principle, one of our 
previous studies showed that the incidence of presenteeism among 
Chinese ICU nurses was about 55.4% (7). Considering 20% invalid 
questionnaires, the minimum sample size should be 10 × 6 ÷ 55.4% × 
(1 + 20%) ≈ 130, and the maximum sample size should 
be 10 × 7 ÷ 55.4% × (1 + 20%) ≈ 152. 1,225 valid questionnaires were 
finally returned in this study, which met the above requirements.

2.2 Data collection

Questionnaire Star was used to create and distribute electronic 
questionnaires for this study. With the support of the director of the 
nursing department of each hospital, an ICU nurse manager was 
identified as the survey liaison for this study. Before the survey, all the 
survey liaisons identified in this study were given uniform training 
to explain the purpose, significance, method of completion, and 
precautions for completion of this study. Using the ICU nurses’ 
monthly centralized theoretical learning time, the electronic 
questionnaire link was sent to the ICU nurses’ WeChat group for 
centralized completion by the survey liaison at a unified point in 
time, and the investigator conducted on-site supervision and 
answered any questionable entries. To ensure the completeness of the 
questionnaire, all options were set as mandatory questions. To avoid 
duplication, each IP address could only be entered once. At the end 
of the survey, the collected questionnaires were evaluated, and 
questionnaires with apparent regularity of completion and logical 
errors were excluded.

2.3 Measures

2.3.1 Socio-demographic characteristics
This study included 20 socio-demographic variables, mainly 

gender, age, marital and childbearing status, highest level of education, 
title, and position.

2.3.2 Stanford presenteeism scale
The Stanford Presenteeism Scale, as developed by Koopman et al., 

was utilized in this study. The scale comprises two dimensions: 
completion of work and avoidance of distractions, with a total of six 
items. A five-point Likert scale was employed, with scores ranging 
from 1 to 5, from “strongly disagree” to “strongly agree,” with entries 
5 and 6 reversed, and a total score ranging from 6 to 30, with higher 
scores indicating a more serious manifestation of presenteeism. The 
median score of 16 on the scale was employed to categorize low and 
high levels of presenteeism. The Cronbach’s alpha coefficient for the 
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scale was 0.860. In this study, the Cronbach’s alpha coefficient for the 
scale was 0.896 (17).

2.3.3 Transformational leadership scale
The Transformational Leadership Scale, as developed by Li et al., 

was utilized in this study. The scale comprises 26 items distributed 
across four dimensions: vision and motivation, moral example, 
leadership charisma, and personalized care. A five-point Likert scale 
was employed, with scores ranging from one to five, from “strongly 
disagree” to “strongly agree,” and a total score of 26–130. Higher scores 
indicated a higher degree of perceived transformational leadership 
behavior. The Cronbach’s alpha coefficient for the scale is 0.928, while 
the Cronbach’s alpha coefficient for the scale utilized in this study is 
0.906 (32).

2.3.4 Occupational coping self-efficacy scale
The Occupational Coping Self-Efficacy Scale, as developed by 

Pisanti et al., was utilized in this study. The scale comprises nine 
items, which can be  grouped into two dimensions: individual 
occupational burden and relationship difficulties. The scale was rated 
on a 5-point Likert scale, with scores ranging from 1 to 5, from “very 
inconsistent” to “very consistent,” and the total score ranging from 9 
to 45, with higher scores indicating higher self-efficacy for 
occupational coping. The Cronbach’s alpha coefficient of the scale was 
0.882, and the Cronbach’s alpha coefficient of this scale was 0.899 in 
this study (33).

2.3.5 Perceived social support scale
The Perceived Social Support Scale, as developed by Blumenthal 

et al., was utilized in this study. The scale comprises three dimensions: 
family support, friend support, and other support, with a total of 12 
items. A seven-point Likert scale was employed, with scores ranging 
from one to seven, from “strongly disagree” to “strongly agree,” and a 
total score of 12–84. A higher score indicates a greater level of 
perceived social support. The Cronbach’s alpha coefficient for the scale 
is 0.912, and the Cronbach’s alpha coefficient for the scale in this study 
is 0.910 (34).

2.4 Statistical analysis

SPSS 25.0 and R 4.4.0 were used to analyze the data statistically. 
Measurement information conforming to normal distribution was 
described by mean ± standard deviation, and comparisons between 
groups were made by t-test and analysis of variance; non-normally 
distributed measurements were expressed as median and quartiles 
and statistically analyzed by the Mann–Whitney U test; and 
counting information was expressed as frequencies and percentages, 
and statistically analyzed by the χ2 test or Fisher’s exact probability 
method for statistical analysis. The multivariate logistic regression 
analysis included Independent variables that were statistically 
significant (p < 0.05) in the univariate analysis. The bootstrap 
method was used to validate the model internally. The area under 
the subject’s work characteristics (ROC) curve was used to assess 
the discrimination of the model, the calibration curve to evaluate 
the calibration of the model, and the clinical decision curve to 
determine the clinical validity and α = 0.05 was used as the level of 
the test.

2.5 Ethical considerations

The study followed the Declaration of Helsinki and was approved by 
the Ethics Committee of Deyang People’s Hospital (2021-04-056-K01).

3 Results

3.1 Characteristics of participants

In this study, 1,225 ICU nurses were randomly divided into a 
development set (n = 859) and a validation set (n = 366) according to 
a 7:3 ratio. Of the 859 ICU nurses in the development set, 77 (9.0%) 
were male, and 782 (91.0%) were female; 354 (41.2%) were aged 
≤29 years, 455 (53.0%) were aged 30–39 years, 45 (5.2%) were aged 
40–49 years, and 5 (0.6%) were aged ≥50 years; and of the 366 ICU 
nurses in the validation group, 38 (10.4%) were male and 328 (89.6%) 
were female, 328 (89.6%) were female; 148 (40.4%) were ≤29 years 
old, 195 (53.3%) were 30–39 years old, 21 (5.7%) were 40–49 years 
old, and 2 (0.5%) were ≥50 years old. The rest of the general 
information is shown in Table 1.

3.2 Current status of the incidence of 
presenteeism among ICU nurses

In the development set, there were 660 high presenteeism with a 
median cutoff of a total presenteeism score of 16 (17), and the ICU 
nurses had a presenteeism rate of 76.8%.

3.3 Univariate analysis of presenteeism 
among ICU nurses

Among the ICU nurses in the development set, the results of the 
univariate analysis showed that the level of the hospital where they 
worked, years of ICU work, income per month, physical health 
condition, daily sleeping hours, job satisfaction, perceived job stress, 
whether they worked shifts, whether they suffered from violence in 
the workplace, perceived social support, transformational leadership, 
and occupational coping self-efficacy were the factors influencing 
presenteeism among the ICU nurses (p < 0.05). See Table 2.

3.4 Logistic regression analysis of 
presenteeism of ICU nurses

Logistic regression analysis was performed by taking the 
statistically significant factors in the univariate analysis as the 
independent variables. Whether there was substantial presenteeism 
among ICU nurses as the dependent variable, and the results showed 
that average monthly personal income exceeding 11,001 yuan (RMB), 
along with general job satisfaction, along with higher scores perceived 
social support, transformational leadership, and occupational coping 
self-efficacy, served as protective factors for presenteeism among ICU 
nurses. Conversely, general or worse physical health and moderate to 
high perceived work stress emerged as risk factors for presenteeism 
among ICU nurses (p < 0.05). See Table 3.
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TABLE 1 Characteristics of the participants.

Variable Development set (n = 859) Validation set (n = 366)

n % n %

Gender

Male 77 9.0 38 10.4

Female 782 91.0 328 89.6

Age (year)

≤29 354 41.2 148 40.4

30–39 455 53.0 195 53.3

40–49 45 5.2 21 5.7

≥50 5 0.6 2 0.5

Marital or childbearing status

Unmarried 241 28.1 118 32.2

Married with no children 110 12.8 39 10.7

Married with children 491 57.2 201 54.9

Divorced/widowed 17 2.0 8 2.2

Hospital level

Secondary hospitals 37 4.3 18 4.9

Tertiary hospitals 822 95.7 348 95.1

Highest education

Junior college and below 140 16.3 49 13.4

Undergraduate 709 82.5 308 84.2

Master degree or above 10 1.2 9 2.5

Professional title

Nurse 150 17.5 63 17.2

Nurse practitioner 418 48.7 181 49.5

Charge nurse 276 32.1 114 31.1

Associate nurse practitioner and above 15 1.7 8 2.2

Position

Clinical nurse 719 83.7 299 81.7

Nursing team leader 101 11.8 43 11.7

Head nurse 39 4.5 24 6.6

Years of ICU work (year)

<6 354 41.2 143 39.1

6–10 288 33.5 106 29.0

>10 217 25.3 117 32.0

Income per month (RMB)

<6,000 167 19.4 92 25.1

6,001–8,000 366 42.6 135 36.9

8,001–11,000 238 27.7 93 25.4

>11,001 88 10.2 46 12.6

Type of contract

Professional preparation 139 16.2 70 19.1

Labor contract 720 83.8 296 80.9

(Continued)
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3.5 Construction of ICU nurses’ 
presenteeism prediction model

Based on the results of multifactor logistic regression analysis, a 
column-line graph of ICU nurses’ presenteeism was constructed (see 
Figure 1). The column-line graph was used to identify the score 
corresponding to each factor in the graph. The scores were summed 
up as the total score, and the probability of occurrence of ICU 
nurses’ presenteeism was obtained based on the total score on the 
risk axis.

For example, an ICU nurse in a hospital may have an average 
personal monthly income of 8,001–11,000 yuan (RMB), poor health, 
average job satisfaction, high perceived job stress, 50 points for 
perceived social support, 90 points for transformational leadership, 
and 25 points for occupational coping self-efficacy. In the column-line 
diagram model, each variable is assigned a specific score on the rating 
scale. Therefore, the average monthly personal income (8,001–11,000) 
is equivalent to 26 points, physical health (average) is equivalent to 28 
points, job satisfaction (dissatisfaction) is equivalent to 20 points, and 
perceived job stress (average) is equivalent to 56 points. The variables 

TABLE 1 (Continued)

Variable Development set (n = 859) Validation set (n = 366)

n % n %

Physical health condition

Good 383 44.6 194 53.0

General 409 47.6 150 41.0

Worse 67 7.8 22 6.0

Suffering from chronic disease

Yes 136 15.8 56 15.3

No 723 84.2 310 84.7

Suffering from chronic pain

Yes 258 30.0 95 26.0

No 601 70.0 271 74.0

Fatigue

Yes 308 35.9 118 32.2

No 551 64.1 248 67.8

Daily sleeping hours (h)

≤6 218 25.4 95 26.0

>6 641 74.6 271 74.0

Job satisfaction

Satisfaction 598 69.6 241 65.8

General 203 23.6 90 24.6

Dissatisfied 58 6.8 35 9.6

Perceived work stress

Low 14 1.6 7 1.9

Moderate 298 34.7 170 46.4

High 547 63.7 189 51.6

ICU human resource allocation

<1:2.5–3 488 56.8 197 15.0

=1:2.5–3 224 26.1 114 31.1

>1:2.5–3 147 17.1 55 15.0

Night shift

Yes 779 90.7 327 89.3

No 80 9.3 39 10.7

Experienced workplace violence

Yes 340 39.6 129 35.2

No 519 60.4 237 64.8
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TABLE 2 Univariate analysis of presenteeism among ICU nurses.

Variable Presenteeism Statistics p value

No (n = 199) Yes (n = 660)

Gender

Male 22 (11.1) 55 (8.3) 1.388 0.239

Female 177 (88.9) 605 (91.7)

Age (year)

≤29 83 (41.7) 271 (41.1) 4.431 0.219

30–39 99 (49.7) 356 (53.9)

40–49 16 (8.0) 29 (4.4)

≥50 1 (0.5) 4 (0.6)

Marital or childbearing status

Unmarried 52 (26.1) 189 (28.6) 6.259 0.100

Married with no children 25 (12.6) 85 (12.9)

Married with children 122 (61.3) 369 (55.9)

Divorced/widowed 0 17 (2.6)

Hospital level

Secondary hospitals 14 (7.0) 23 (3.5) 4.676 0.031

Tertiary hospitals 185 (93.0) 637 (96.5)

Highest education

Junior college and below 40 (20.1) 100 (15.2) 3.581 0.167

Undergraduate 158 (79.4) 551 (3.5)

Master degree or above 1 (0.5) 9 (1.4)

Professional title

Nurse 32 (16.1) 118 (17.9) 6.385 0.094

Nurse practitioner 110 (55.3) 308 (46.7)

Charge nurse 52 (26.1) 224 (33.9)

Associate nurse practitioner and above 5 (2.5) 10 (1.5)

Position

Clinical nurse 167 (83.9) 552 (83.6) 1.910 0.385

Nursing team leader 20 (10.1) 81 (12.3)

Head nurse 12 (6.0) 27 (4.1)

Years of ICU work (year)

<6 86 (43.2) 268 (40.6) 8.635 0.013

6–10 51 (25.6) 237 (35.9)

>10 62 (31.2) 155 (23.5)

Income per month (RMB)

<6,000 36 (18.1) 131 (19.8) 12.012 0.007

6,001–8,000 83 (41.7) 283 (42.9)

8,001–11,000 47 (23.6) 191 (28.9)

>11,001 33 (16.6) 55 (8.3)

Type of contract

Professional preparation 37 (18.6) 102 (15.5) 1.110 0.292

Labor contract 162 (81.4) 558 (84.5)

(Continued)
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are as follows: average monthly personal income (8,001–11,000) = 26 
points, physical health (average) = 28 points, job satisfaction 
(dissatisfaction) = 20 points, perceived job stress (average) = 56 
points, perceived social support (60 points) = 24 points, 
transformational leadership (90 points) = 30 points, and occupational 

coping self-efficacy (25 points) = 20 points. The total score was 204. 
The predicted probability of presenteeism was obtained by summing 
the scores for each variable and drawing a vertical line across the total 
score. Therefore, the ICU nurse exhibited a 90% probability of 
developing a nomogram model of presenteeism.

TABLE 2 (Continued)

Variable Presenteeism Statistics p value

No (n = 199) Yes (n = 660)

Physical health condition

Good 142 (71.4) 241 (36.5) 78.665 <0.001

General 55 (27.6) 354 (53.6)

Worse 2 (1.0) 65 (9.8)

Suffering from chronic disease

Yes 25 (12.6) 111 (16.8) 2.078 0.149

No 174 (87.4) 549 (83.2)

Suffering from chronic pain

Yes 55 (27.6) 203 (30.8) 0.708 0.400

No 144 (72.4) 457 (69.2)

Fatigue

Yes 68 (34.2) 240 (36.4) 0.320 0.572

No 131 (65.8) 420 (63.6)

Daily sleeping hours (h)

≤6 39 (19.6) 179 (27.1) 4.570 0.033

>6 160 (80.4) 481 (72.9)

Job satisfaction

Satisfaction 122 (61.3) 476 (72.1) 8.456 0.015

General 60 (30.2) 143 (21.7)

Dissatisfied 17 (8.5) 41 (6.2)

Perceived work stress

Low 12 (6.0) 2 (0.3) 116.369 <0.001

Moderate 120 (60.3) 178 (27.0)

High 67 (33.7) 480 (72.7)

ICU human resource allocation

<1:2.5–3 107 (53.8) 381 (57.7) 5.499 0.064

=1:2.5–3 64 (32.2) 160 (24.2)

>1:2.5–3 28 (14.1) 119 (18.0)

Night shift

Yes 172 (86.4) 607 (92.0) 5.551 0.018

No 27 (13.6) 53 (8.0)

Experienced workplace violence

Yes 55 (27.6) 285 (43.2) 15.447 <0.001

No 144 (72.4) 375 (56.8)

Perceived social support 66.44 ± 9.14 59.39 ± 12.20 2.585 <0.001

Transformational leadership 110.08 ± 16.31 99.19 ± 21.11 3.734 <0.001

Occupational coping self-efficacy 33.20 ± 6.79 28.65 ± 6.88 7.850 <0.001
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3.6 Evaluation and validation of a predictive 
model of presenteeism for ICU nurses

The ROC curve was plotted according to the relationship between 
the predicted probability of the model and the level of presenteeism 
of ICU nurses, and the area under the curve was 0.821 (95% CI 0.788–
0.853, p < 0.001), with the optimal critical value of 0.709, and the 
sensitivity and specificity of the predictive model were 80.6 and 69.8%, 
respectively, which indicated that the model had an excellent 
discriminatory degree, see Figure 2A. The calibration curve was drawn 
using the Bootstrap method for internal validation of the column plot 
predictive model. Bootstrap method to repeat the sampling 1,000 
times, draw the calibration curve to validate the prediction model of 
the column line graph internally, and the calibration curve is close to 
the ideal curve, see Figure 3A; the result of the Hosmer-Le-meshow 
goodness-of-fit test is χ2 = 8.076 (p = 0.426), which indicates that the 
prediction model has a better fitting effect, good calibration, and that 
the predicted probability and the actual risk have good consistency.

In the validation set, the area under the ROC curve of the model 
was 0.786 (95% CI 0.736–0.786, p < 0.001), with an optimal critical 
value of 0.642, and the sensitivity and specificity of the predictive 
model were 80.9 and 65.1%, respectively, which indicated that the 
model had an excellent discriminatory degree, see Figure 2B. The 
result of the Hosmer-Le-meshow goodness-of-fit test was χ2 = 5.134 
(p = 0.743). The calibration curve agreed with the ideal curve, see 
Figure 3B.

The clinical decision curve evaluates the clinical validity of the 
predictive model. The horizontal coordinate of the clinical decision 

curve is the threshold probability and the vertical coordinate is the 
standardized gain. At a given threshold likelihood, the predictive model’s 
decision curve is above the reference line, which may indicate that the 
model’s clinical utility is generally better. In this study, when the model 
predicts that all nurses do not experience presenteeism and no measures 
are taken, the net benefit ratio is 0, which is indicated by the green solid 
line; when the model predicts that all nurses experience presenteeism 
and measures are taken, the slope of the net benefit ratio is negative, 
which is indicated by the red solid line; when the decision curve of the 
prediction model is further away from the green solid line and the red 
solid line and nearer to the upper-right corner, it indicates that the 
model’s clinical validity is better. The blue curves of the model’s predicted 
benefit scenarios in this study are almost entirely above the other curves, 
indicating that the model’s decisions can benefit nurses. See Figure 4.

4 Discussion

4.1 Current status of presenteeism among 
ICU nurses

Presenteeism is prevalent in the nursing population, is 3–4 times 
more prevalent than in other professions, and has varying degrees of 
negative impact on healthcare organizations, nurses, and patients 
(35). In this study, the incidence of presenteeism among ICU nurses 
was 76.8%, which was higher than the overall incidence of 
presenteeism among nurses globally (49.2%) (6). This finding 
indicates that the incidence of presenteeism among ICU nurses in 

TABLE 3 Logistic regression analysis of presenteeism of ICU nurses.

Predictors β SE Wald OR (95%CI) p

(Constant) 3.745 1.294 8.373 – 0.004

Income per month 0.040

  <6,000 1 (ref)

  6,001–8,000 −0.497 0.289 3.020 0.608 (0.347–1.066) 0.082

  8,001–11,000 −0.067 0.309 0.047 0.935 (0.510–1.715) 0.829

  >11,001 −0.809 0.360 5.040 0.445 (0.220–0.902) 0.025

Physical health condition <0.001

  Good 1 (ref)

  General 0.868 0.212 16.753 2.382 (1.572–3.610) <0.001

  Worse 1.542 0.755 4.169 4.675 (1.064–20.542) 0.041

Job satisfaction 0.017

 Satisfaction 1 (ref)

 General −0.566 0.218 6.727 0.568 (0.370–0.871) 0.009

 Dissatisfied −0.593 0.362 2.682 0.553 (0.272–1.124) 0.101

Perceived work stress <0.001

  Low 1 (ref)

  Moderate 1.735 0.845 4.215 5.667 (1.082–29.682) 0.040

  High 3.115 0.848 13.493 22.532 (4.276–118.746) <0.001

Perceived social support −0.026 0.011 5.862 0.975 (0.954–0.995) 0.015

Transformational leadership −0.022 0.006 12.205 0.979 (0.967–0.991) <0.001

Occupational coping self-efficacy −0.031 0.015 4.253 0.969 (0.941–0.998) 0.039
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China was relatively high. Potential reasons for this phenomenon can 
be analyzed as follows: First, the subjects of this study were ICU 
nurses, as a centralized place for the admission of critically ill 
patients, ICU requires nurses to provide round-the-clock, 
uninterrupted care. However, prolonged exposure to high-intensity, 
high-stress work environments predisposes nurses to physical health 
problems such as chronic fatigue, chronic pain, gastrointestinal 
dysfunction, and sleep disorders, which affect work engagement and 
efficiency (8). Secondly, compared with other clinical departments, 
ICU work exposes nurses to critically ill patients for long periods, 
and facing high patient resuscitation and mortality rates tends to 
deplete the psychological resources of ICU nurses, increasing 
negative emotions such as psychological distress, burnout, and 
vicarious trauma, which leads to the inability of ICU nurses to 
dedicate their energy to their work thoroughly. Several previous 
studies have also shown that mental health status is significantly 
associated with presenteeism, and negative psychological emotions 
are risk factors for presenteeism (13, 36). In addition, most ICU in 
China have a group work model with clear responsibilities and a 
strong division of labor among team members. Therefore, when 
nurses suffer from poor health, most ICU nurses will continue 
working out of professional ethics, thus increasing the risk of 
presenteeism (37). Moreover, if hospitals have shortages in ICU 
human resource allocation, it will lead to the need for existing staff 
to take on more work tasks, which will not only increase their 
burden, but may also lead to illness or leave due to overwork. Finally, 
ICU nurses have frequent night shifts and high work intensity, 
especially female nurses who have important roles in their families, 
and it is difficult to coordinate work and family responsibilities, 
leading to significant work–family conflicts, which in turn affects 
physical and mental health and increases the rate of presenteeism 
(15). Thus, nursing managers should pay great attention to and 
promptly identify ICU nurses at high risk of presenteeism and focus 
on how to effectively respond to the influencing factors arising from 

FIGURE 1

Column line diagram of the predictive model for the risk of presenteeism among ICU nurses.

FIGURE 2

ROC curve of the predictive model for the risk of presenteeism of 
ICU nurses in both groups. (A) Development set; (B) validation set.
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presenteeism to reduce presenteeism and related adverse outcomes 
to improve the quality of nursing services and to protect patient safety.

4.2 Factors influencing presenteeism 
among ICU nurses

4.2.1 Income per month
The results of this study showed that income per month had a 

significant effect on the occurrence of presenteeism, i.e., the higher the 
income of ICU nurses, the lower the incidence of presenteeism, which 
is consistent with the results of the study by Li et al. (38). In other 
words, presenteeism decreases as average monthly income increases, 
with the lowest rate among ICU nurses whose average monthly 
income is more significant than 11,001 yuan (approximately 
1,517 U.S. dollars). As a fundamental guarantee for human survival, 
economic income is closely related to life satisfaction and family 
happiness (39). The level of average monthly income responds to the 
degree of matching between labor payment and reward. When labor 
payment is lower than financial reward, it will impair nurses’ positive 
psychological coping resources, reduce work enthusiasm and 
motivation, and lead to a decrease in the quality and efficiency of 
work, increasing the risk of presenteeism. In addition, when the 
financial income can meet the individual’s survival and development 
needs, the individual has more time and energy to focus on their 
health and sense of meaning at work and also has access to more 

family and social resources to support them, which improves work 
commitment and reduces presenteeism. Baek et al. also showed that 
financial income was significantly associated with presenteeism, and 
it was a protective factor for presenteeism (40). Another study also 
suggests that financial burden is an essential reason nurses choose to 
work despite their impaired health status (41). A survey by Yang et al. 
showed that nurses’ salary income in Chinese tertiary public hospitals 
gradually increased (42). However, there is still a gap between the 
actual and expected salaries, and there is a large gap between the 
average annual salary of nurses in developed countries, such as the 
United States. Therefore, hospital administrators should pay attention 
to the distribution system of nurses’ wages and income, establish a 
reasonable salary growth mechanism, and make the economic income 
reflect the value of nurses’ labor to improve nurses’ job satisfaction and 
happiness and reduce presenteeism.

4.2.2 Physical health condition
Health is the first productive force, and physical health is the 

prerequisite and important guarantee of health productivity. Due to 
the unique nature of work, such as high load, high pressure, night 
shift rotation, irregular diet, etc., nurses are a high-risk group for 
impaired health productivity, which makes them often suffer from 
chronic fatigue, sleep disorders, chronic pain, gastrointestinal 

FIGURE 4

Clinical decision curve of the presenteeism risk prediction model for 
ICU nurses in both groups. (A) Development set; (B) validation set.

FIGURE 3

Calibration curve of the predictive model for the risk of presenteeism 
for ICU nurses in both groups. (A) Development set; (B) validation 
set.
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symptoms and other symptoms (43). Some studies have shown that 
90% of nurses in China have sick work behaviors, resulting in an 
indirect economic loss of approximately 2.88 billion to 4.38 billion 
yuan annually (16). This study showed that the physical health 
condition of ICU nurses has an essential effect on presenteeism, and 
the worse the health status, the more serious the presenteeism, which 
is consistent with the results of our previous study (21). Another 
study showed a positive correlation between the physical health status 
of healthcare workers and their ability to work (44). When physical 
health is poor, individuals will not be able to concentrate on their 
work and will be  prone to poor concentration, drowsiness, and 
fatigue, affecting work performance. In addition, physical health 
condition also has a particular impact on mental health; poor 
physical health is prone to make nurses have negative emotions such 
as anxiety, frustration, depression, sadness and psychological pain 
(45). Therefore, hospitals should establish a perfect health 
management system and conduct regular physical examinations and 
assessments for ICU nurses to promptly detect and intervene in 
health problems. In addition, attention should also be paid to the 
mental health and work pressure of ICU nurses, providing necessary 
psychological support and counseling, as well as reasonable work 
arrangements and rest time, starting from various aspects, to jointly 
reduce the incidence of presenteeism and guarantee the quality of 
ICU nursing.

4.2.3 Job satisfaction
Job satisfaction is the degree of subjective satisfaction of 

employees with the work itself and working conditions. Some studies 
have shown that the job satisfaction rate of medical staff in tertiary 
public hospitals in China is only 40% (46). Previous studies have 
shown that low levels of job satisfaction are closely related to high 
burnout, psychological distress, and willingness to leave the job, 
which leads to low work engagement among nurses (47). In this 
study, ICU nurses were found to have a moderate level of job 
satisfaction (69.6% satisfaction rate.) Logistic regression analysis 
showed that higher job satisfaction was negatively associated with 
presenteeism, consistent with Rodríguez-Cifuentes et  al. (48). 
Another systematic review also showed that job satisfaction was 
significantly associated with nurses’ presenteeism and willingness to 
leave (49). As a research area of positive psychology, job satisfaction 
is an essential indicator of nurses’ work-related quality of life. It 
responds to the extent to which nurses recognize their jobs in terms 
of, for example, job content, work environment, interpersonal 
relationships, and compensation and benefits. Relative to nurses with 
low job satisfaction, higher job satisfaction can stimulate nurses’ 
enthusiasm for work, which is conducive to enhancing work 
efficiency, motivation, and creativity. In addition, Penconek et al.’s 
systematic evaluation showed that job characteristics (e.g., 
interpersonal relationships, role overload, etc.), organizational 
characteristics (e.g., organizational culture, organizational support, 
etc.), and personal characteristics (e.g., personality, health status) 
were significantly related to nurses’ job satisfaction (50). Therefore, 
first, nurse administrators should create a supportive work 
environment, improve management and communication 
mechanisms, and enhance ICU nurses’ sense of involvement and 
belonging. Second, flexible work arrangements and adequate rest 
time should be  provided to help ICU nurses balance work and 
personal life and reduce burnout. In addition, team building and staff 

mentoring are strengthened, and team-building activities are 
organized regularly to enhance mutual support and understanding 
among colleagues. Providing ICU nurses with continuous 
professional development opportunities, such as professional training 
and academic exchanges, increases nurses’ motivation and loyalty, 
which effectively reduces presenteeism and improves the quality of 
care and patient satisfaction.

4.2.4 Perceived work stress
In clinical practice, job stress is a series of physiological, 

psychological, and behavioral responses caused by nurses’ job 
demands exceeding job resources. The cognitive interaction theory 
of stress suggests that whether or not a stressor actually affects an 
individual depends on the individual’s cognitive response and coping 
ability (51). Appropriate stress stimulates an individual’s intrinsic 
motivation to become more focused and productive in their work, 
facilitating the achievement of target behaviors and outcomes. When 
stress exceeds the range of an individual’s coping ability, it causes 
negative emotions such as anxiety, depression, and tension, which 
make them feel exhausted and unable to concentrate on their work, 
or even burnout and willingness to leave the job, thus affecting the 
quality of nurses’ professional life and the quality of nursing services, 
and the phenomenon of presenteeism. This study found that ICU 
nurses’ perceived stress was significantly correlated with 
presenteeism, with 63.7% of ICU nurses under high levels of work 
stress. Job demand-resource theory also emphasizes that when job 
demands (stressors) are persistently high and not compensated by job 
resources (coping resources) (52). Health depletion occurs, affecting 
work behaviors and outcomes. Compared with ordinary clinical 
departments, the ICU, as a platform department for centralized 
treatment of patients with acute and critical illnesses, requires nurses 
to have keen observation ability and rapid decision-making ability 
due to the heavy condition of patients, fast changes, and complex 
treatment measures. The fast-paced work style and unstable condition 
of patients increase nurses’ work pressure. In addition to the 
complexity of ICU therapeutic instruments and equipment, long-
term exposure to a large number of instrument alarms is also prone 
to cause nurses anxiety, tension and other negative emotions, 
indirectly affecting the efficiency and quality of nurses’ work. At the 
same time, most of China’s ICU human resources (56.8%) have yet to 
reach the allocation of 1:2.5–3, and the shortage of human resources 
further increases the nurses’ workload (21). When ICU nurses are 
exposed to a high work-stress environment for an extended period, 
presenteeism, such as decreased work efficiency and quality, will 
occur. Therefore, managers should strengthen psychological 
counseling and tutoring services to help nurses master the correct 
methods of stress release and reasonably regulate work stress. In 
addition, communication and collaboration within the organization 
should be strengthened. An excellent interpersonal atmosphere and 
a humane scheduling system should be established to increase nurses’ 
empowering behaviors and avoid excessive overtime work and 
overloading of nurses so that they can maintain sufficient energy and 
good mental health to devote themselves to their work, improve work 
efficiency and quality, and reduce the occurrence of presenteeism.

4.2.5 Perceived social support
Perceived social support is the emotional experience of being 

respected, understood, and supported by the outside world, which 
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the individual subjectively feels. It will likely positively affect the 
individual’s psychological health more than objective social support 
(34). Previous studies have shown that low levels of perceived social 
support not only affect nurses’ job satisfaction and psychological 
wellbeing but also lead to decreased levels of organizational 
commitment, which affects job performance and thus increases 
presenteeism and willingness to leave (53). Presenteeism is a hostile 
work state that occurs when an individual’s work resources cannot 
meet the job requirements under insufficient social support. This 
study found that the higher the level of perceived social support, the 
lower the incidence of presenteeism among ICU nurses. This is 
consistent with the findings of Yang et al. (24). The level of social 
support in ICUs is critical to nurses’ physical and mental health and 
engagement due to the unique work’s work environment and nature. 
When nurses perceive a higher level of social support, they can feel 
care and support from the organization, colleagues and friends. They 
can effectively alleviate anxiety, depression and other psychological 
disturbances, as well as obtain emotional comfort and support so 
that they are full of enthusiasm and self-confidence in their work, 
which is conducive to reducing the incidence of presenteeism. In 
addition, a sound social support system makes it easier for nurses to 
establish a relationship of trust and respect among themselves. It 
enhances their sense of work identity and belonging, thus helping 
them to cope better with work stressors and improve work efficiency 
and quality. Therefore, nursing managers should create an excellent 
organizational and cultural atmosphere for nurses in the workplace, 
provide nurses with supportive and equal communication and 
exchange platforms, and build an all-round and multi-level social 
support system of “hospital-society-family” to protect nurses’ 
physical and mental health and continuously improve their 
professionalism. Physical and psychological health constantly 
improves nurses’ professional development ability and 
professionalism, enhances the sense of professional belonging and 
value, and reduces presenteeism.

4.2.6 Transformational leadership
This study found that presenteeism of ICU nurses was negatively 

associated with transformational leadership, and the Labrague et al. 
study came up with similar results (23). Transformational leadership, 
as one of the approaches in leadership, focuses on motivating 
employees to accomplish work-level self-transcendence by 
enlightening them about the importance of task-taking, establishing 
an atmosphere of trust in the team, and stimulating their high-level 
needs. Transformational leadership emphasizes the leader’s charisma, 
convening power, intellectual stimulation, and personalized care (54). 
Previous studies have shown that transformational leadership is 
closely related to nurses’ work wellbeing, innovative behaviors, and 
psychological resilience, reduces burnout, and improves patient 
clinical safety outcomes (55). A systematic evaluation by Ystaas et al. 
showed that transformational leadership reduces the culture of blame 
in the nursing work environment and promotes a culture of safety 
(56). Another systematic review also showed that transformational 
leadership behaviors, directly and indirectly, link patient care quality 
and safety (57). With the development of modern nursing 
management, nursing management in China is changing from a 
paternalistic leadership style to a transformational one, from 
emphasizing discipline and norms to focusing on nurses’ proactive 
behaviors in managerial behavior. Transformational leadership style, 

as a positive and forward-looking leadership style, focuses on 
stimulating nurses’ high-level needs, which is more capable of 
mobilizing nurses’ motivation and enthusiasm and enhancing nurses’ 
sense of belonging and teamwork, thus increasing work motivation 
and creativity. In fact, the higher the transformational leadership, the 
more ICU nurses can feel the leader’s humanized care and charisma, 
which is conducive to improving work efficiency and service quality. 
In addition, transformational leadership is closely related to the 
willingness to leave, which impacts work engagement (58). Therefore, 
hospital administrators should be  aware of the importance of 
leadership style on ICU nurses’ work behaviors and outcomes and 
establish a transformational leadership team to enhance nurses’ 
motivation and creativity and reduce presenteeism and related 
adverse outcomes. In addition, a global leadership training program 
can improve nurses’ clinical leadership and enhance their proactive 
work behaviors.

4.2.7 Occupational coping self-efficacy
In this study, high levels of occupational coping self-efficacy 

were also negatively associated with presenteeism, consistent with 
our previous findings (21). Occupational coping self-efficacy as 
nurses’ confidence in their ability to cope with the demands of 
nursing work is a self-subjective perception and evaluation. 
Laschinger et al. showed that improving occupational coping self-
efficacy can help nurses cope with their work needs and reduce 
burnout (59). Another study showed that occupational coping self-
efficacy is protective of willingness to leave a job (60). In addition, 
studies have shown that occupational coping self-efficacy also 
relieves nurses’ psychological distress and improves work wellbeing, 
resilience, and post-traumatic growth (61). ICU nurses face complex 
disease treatment tasks and undertake patients’ daily primary 
nursing care and caregiving work; the tedious tasks are prone to 
reducing nurses’ sense of professional achievement and identity, and 
burnout occurs. When ICU nurses have a sense of confusion and 
helplessness in clinical work full of uncertainty and complexity and 
are not confident in their self-worth and stress-coping ability, they 
tend to choose coping methods such as withdrawal and avoidance, 
resulting in a lack of work attention and energy. On the contrary, 
ICU nurses with high occupational coping self-efficacy are confident 
in establishing good interpersonal relationships with colleagues and 
dealing with work stress, tend to perform their work duties with 
positive beliefs, and can positively transform stress in the face of 
stressors by actively seeking support from the organization, 
colleagues, and families, thus adopting positive coping styles and are 
more likely to cope with challenges at work successfully (62). 
Therefore, first, hospitals should provide systematic training 
programs that not only cover clinical skills, but also include the 
development of skills such as stress management and emotional 
regulation to increase the confidence and coping ability of ICU 
nurses when facing challenges. Second, regular practice sharing 
sessions should be  organized to encourage ICU nurses to share 
successful cases and coping strategies, and to collectively improve 
their problem-solving skills. In addition, management should 
provide timely positive feedback and recognition, emphasize the 
importance of personal growth and team contribution, motivate 
nurses to face professional challenges positively, and improve their 
sense of professional accomplishment and self-efficacy to effectively 
reduce the incidence of presenteeism.
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4.3 Construction and application of a 
predictive model for presenteeism risk of 
ICU nurses

This study is the first to develop a risk prediction model for 
assessing presenteeism among ICU nurses. In this study, a predictive 
model for ICU nurses’ presenteeism was created from logistic 
regression analysis results, including seven predictors: average monthly 
personal income, physical health condition, job satisfaction, perceived 
work stress, perceived social support, transformational leadership, and 
occupational coping self-efficacy. Each predictor was visualized by 
drawing a column-line graph to more intuitively reflect the probability 
of presenteeism among ICU nurses. In addition, the area under the 
ROC curve of the model constructed in this study was 0.821, with high 
sensitivity and specificity and good predictive efficacy. The Hosmer-Le-
meshow test showed χ2 = 5.134, p = 0.743, and the calibration curve 
plot showed that the observed curve fitted the predicted curve well, 
which indicated that the model had good consistency. Internal 
validation showed that the area under the ROC curve of the model was 
0.786. The differentiation and sensitivity were good, and the model-
predicted results agreed with the observations. The clinical decision 
curve also shows that the model has good clinical utility, which can 
provide a reference basis for the early identification of high 
presenteeism and for developing targeted intervention programs.

5 Limitations

This study constructed a predictive model for the risk of presenteeism 
among ICU nurses, but some limitations exist. First, the occurrence 
mechanism and influencing factors of presenteeism are complex. This 
study only included factors that may have a high incidence of 
presenteeism among ICU nurses from the perspective of literature 
analysis, which may have incomplete inclusion of influencing factors and 
needs to be further analyzed by systematically and comprehensively 
incorporating more influencing factors to improve the accuracy of the 
prediction model further. Second, this study only carried out the internal 
validation of the model and only selected ICU nurses in Sichuan 
Province, China, as the study population, which may lack a certain 
degree of representativeness in terms of samples and external validation 
with multi-center and large samples is needed in the future to evaluate 
better and promote the model. In addition, the cross-sectional survey 
used in this study and the data information was collected through the 
Internet, so the data results may have a particular bias. In the future, the 
data can be collected face-to-face to improve its accuracy.

6 Conclusion

The results of this study showed that income per month, physical 
health condition, job satisfaction, perceived work stress, perceived 
social support, transformational leadership, and occupational coping 
self-efficacy were independent risk factors for presenteeism among 
ICU nurses. The risk prediction model about ICU nurses’ 
presenteeism constructed in this study has good differentiation, 
calibration, and clinical validity, which is conducive to the early 
identification of high presenteeism risk groups by nursing managers 
and helps nursing managers to effectively carry out human resource 

management, improve nurses’ work efficiency and quality, and reduce 
ICU nurses’ presenteeism.
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