
Research Article
Mediator Effects of Cognitive Load on Association between
Self-Efficacy and Task Load in Intensive Care Unit Nurses

P. Tingting,1 D. Xun,1 W. Jun,2 D. Shu,3,4 and Z. Shan 4

1Cardiac Center, Beijing Anzhen Hospital, Beijing 100029, China
2Respiratory Intensive Care Unit, Xuan Wu Hospital, Beijing 100053, China
3Department of Cardiology, Beijing Chao-Yang Hospital, Beijing 100020, China
4School of Nursing, Capital Medical University, Beijing 100069, China

Correspondence should be addressed to Z. Shan; shan1993ccmu@163.com

Received 8 August 2023; Revised 23 January 2024; Accepted 29 January 2024; Published 2 February 2024

Academic Editor: Abdulqadir Nashwan

Copyright © 2024 P. Tingting et al. Tis is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Aims. To explore themediating efect of cognitive load on the relationship between self-efcacy and task load among intensive care
unit (ICU) nurses. Background. Studies related to ICU nurses’ self-efcacy, cognitive load, and task load are noteworthy but
limited.Methods. A total of 253 ICU nurses from three tertiary hospitals in Beijing were recruited and investigated by the Chinese
version of the National Aeronautics and Space Administration-Task Load Index (NASA-TLX), General Self-Efcacy Scale (GSES),
and an instrument for Measuring Diferent Types of Cognitive Load (MDT-CL) scales. SPSS 25.0 was used for Pearson correlation
analysis and multiple linear regression analysis and mediation efect analysis using Model 4 in PROCESS (5,000 resamples).
Results. Mediation analysis indicated that a partial mediating efect of extraneous cognitive load between self-efcacy and task load
among ICU nurses was −0.707 (95% CI: −0.940, −0.504), accounting for 51.64% of the total efect. Conclusion. Tis study suggests
that enhancing ICU nurses’ self-efcacy can be a potential strategy to decrease extraneous cognitive load and task load. Im-
plications for Nursing Management. Nursing administrators should actively implement intervention strategies based on infu-
encing the task load pathway of ICU nurses to ensure they can provide safe and high-quality nursing services.

1. Introduction

Te demand for nursing services is constantly increasing,
and nurses are the most direct personnel to provide nursing
care to patients, especially in intensive care units (ICUs)
where nursing activities are characterized by extremely
demanding workloads [1, 2]. ICU nurses need to possess the
ability to make clinical decisions quickly, handle complex
changes in patient conditions, and use special equipment.
Te complexity and urgency of the ICU environment often
expose nurses to high-level mental task loads [1, 3]. Paula
et al. [3] investigated 111 ICU nurses and 100% indicated
a medium to high level of mental task load. Nursing ad-
ministrators and researchers are paying more attention to
the task load of nursing care. High-level task loads among
ICU nurses can lead to physical and psychological problems,
such as the increased risk of anxiety and depression, higher

occupational fatigue and turnover rate, missed nursing care,
and increased nursing errors [4, 5]. For example, Boehm and
colleagues surveyed 268 ICU nurses and found that for every
additional point increase in task load (rated on a scale of
0–10), adherence to bundle interventions among ICU nurses
decreased by 53% [4].

Studies have shown that self-efcacy and cognitive load
were related to an individual’s mental task load [6–8]. Self-
efcacy is defned as the level of belief in one’s ability to
complete a heavy workload successfully [9]. Cognitive load is
defned as the total amount of cognitive resources that
a person requires to process cognitive tasks [10] and is
composed of intrinsic, extraneous, and germane cognitive
load [11]. Intrinsic cognitive load is defned as the demand
for working memory in processing information elements
and their interactions in related tasks [12]. Extraneous
cognitive load is generated by inappropriate activity
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presentation rather than the task itself [12]. Germane cog-
nitive load increases schema construction, therefore pro-
moting the execution of the task [12, 13]. Broad evidence has
shown that self-efcacy also afects an individual’s cognitive
load [14, 15]. Jiang et al. [14] reported that self-efcacy in
English reading among students is negatively related to
intrinsic cognitive load. However, the mediating efect of
cognitive load between self-efcacy and task load is unclear.
Terefore, the study aimed to investigate themediator efects
of cognitive load on the association between self-efcacy and
task load of ICU nurses.

2. Materials and Methods

2.1. Study Design and Samples. A cross-sectional question-
naire study design was conducted with convenience sam-
pling at three tertiary hospitals between February and
June 2023.

Registered nurses were eligible for the study if they
consented to participate in this study. Nurses were excluded
if they (a) had less than 1 year of intensive care experience,
(b) currently did not work full-time in the ICU, and (c) had
long leave with pay, such as sick or prenatal leave. A simple
structural equation model (SEM) was used to analyze the
relationship among self-efcacy, cognitive load, and task
load, and a minimum of 200 patients was required to run the
model as suggested by Shah and Goldstein [16].

2.2. Instruments. Te questionnaire consisted of four parts:
(a) demographic information; (b) the Chinese National
Aeronautics and Space Administration-Task Load Index
(NASA-TLX); (c) the Chinese General Self-Efcacy Scale
(GSES); and (d) an instrument for Measuring Diferent
Types of Cognitive Load (MDT-CL). Cronbach’s α co-
efcient for the combined questionnaires was 0.732, in-
dicating that the Chinese version of the NASA-TLX, GSES,
and MDT-CL had acceptable reliability for ICU nurses.

2.3. Demographic Information. Demographic information
included age, gender, education level, marital status, number
of children, living situation, years of ICU working experi-
ence, professional title, number of night shifts per month,
and number of patients cared for during the whole shift.

2.4. National Aeronautics and Space Administration-Task
Load Index. Te NASA-TLX was used to assess task load
and was developed by Hart [17] and was translated into
Chinese by Liling Liang and colleagues [18]. Te
NASA-TLX has 6 items: mental demand, physical demand,
temporal demand, performance, efort, and frustration.
Each item is scored on a Likert scale from 0 (low load) to 20
(high load), and the total score ranges from 0 to 120, with
higher scores indicating a higher level of task load. Te
retest reliability of the scale was 0.806, and Cronbach’s α
coefcient was 0.707 [18]. Content validity in the Chinese
version of NASA-TLX was 0.900, and the split-half

reliability was 0.808 [19]. Te Chinese version of
NASA-TLX has good consistency between each item and
validity.

2.5. General Self-Efcacy Scale. Te GSES was developed by
Schwarzer [9] and was translated into Chinese version by
CaikangWang et al. [20].Te GSES consists of 10 items, and
each item is scored on a 4-point Likert scale ranging from 1
(“not at all true”) to 4 (“exactly true”). Example items are “If
you try hard, you can always accomplish a task efciently”
and “Even objected by others, you still can manage to get
what you want.” A single score for the GSES is computed
using the total score of all items. A higher total score in-
dicates a higher level of self-efcacy. Te Chinese version of
the GSES has shown good reliability and validity for Chinese
adults [20, 21]. Cronbach’s α coefcient was 0.870, retest
reliability was 0.830 (P< 0.001), and split-half reliability was
0.820 (n� 401, P< 0.001) [20].

2.6. An Instrument for Measuring Diferent Types of Cognitive
Load. Te MDT-CL was used to assess three types of
cognitive load. Te MDT-CL was developed by Leppink and
colleagues [12] and was translated into Chinese version by
Zhang et al. [13]. A ten-item questionnaire was presented for
the measurement of intrinsic cognitive load (items 1, 2, and
3), extraneous cognitive load (items 4, 5, and 6), and ger-
mane cognitive load (items 7, 8, 9, and 10). Example items
are “Te intensive care activity/activities presented in daily
usual care was/were very complex” for intrinsic cognitive
load, “Te instructions and/or explanations in daily usual
care during implementing intensive care activity/activities
were very unclear” for extraneous cognitive load, and “Daily
usual care enhanced my understanding of the intensive care
activity/activities covered” for germane cognitive load. Each
item scores from 0 (“not at all”) to 10 (“completely”), the
higher the score, the higher the cognitive load. Te Chinese
version MDT-CL has good reliability and validity, and
Cronbach’s α was 0.818; Cronbach’s α in measurement of
intrinsic, extraneous, and germane cognitive load was 0.879,
0.878, and 0.946, respectively [13].

2.7. Data Collection. Before the study commencement, the
investigators received research training about how to use
standardized instruments to ensure the collected data were
consistent and accurate. Data collectors recruited ICU
nurses based on the inclusion and exclusion criteria, and the
aim and procedure of the study were fully explained to all
eligible nurses before the recruitment. Tis survey was
conducted anonymously, utilizing online responses via
mobile phones. To ensure the accuracy and efectiveness of
the questionnaire, any questions related to the study were
answered by the investigators during the completion of the
questionnaire. All of the questions refer to the daily nursing
activity that just fnished. For instance, “Te nursing activity
presented in daily usual care that I perceived as very
complex,” “Te instructions and/or explanations in daily
usual care were, in terms of clinical application, very
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inefective,” and “Daily usual care enhanced my knowledge
and understanding of nursing.” After completing the
questionnaire, all data were entered into a database by two
researchers who conducted extensive error and validity
checks. Te quality of the questionnaires was checked, and
any questionnaires with identical answers or missing an-
swers to more than two-thirds of the questions were
excluded.

2.8. Informed Consent and Ethical Considerations. Te in-
stitutional review board of the university approved this study
(approval number: Z2019SY021). Written informed consent
was obtained from all ICU nurses after the investigators
introduced the study procedures in detail. Te eligible ICU
nurses had the right to withdraw from the study at any time
without any harmful consequences.

2.9. Data Analysis. Te SPSS version 25.0 (SPSS Inc.,
Chicago, IL) was used for data analyses, cases with missing
data in self-efcacy, cognitive load, and task load, or with
missing covariates (age, gender, educational level, and
years of ICU working experience) >35% were excluded
from the fnal analysis, and others were processed using
multiple imputations if the missing is in random [22].
Continuous variables were described as means and stan-
dard deviation (SD) for normal and medians and inter-
quartile range for abnormally distributed data. Te
relationship among self-efcacy, cognitive load (intrinsic,
extraneous, and germane cognitive load), and task load
(dichotomous variable) was verifed using the Pearson
correlation test. Finally, the signifcant factors (P< 0.05)
were selected to enter a multiple linear regression analysis.
Te standardization coefcient (β) and standard error (SE)
were used to express the strength of the association. Finally,
all signifcant variables that were identifed by the multi-
variate linear regression were entered into the structural
equation model (SEM). Harman’s single-factor test was
used to examine common method variance with self-report
measures [23]. Model 4 test in PROCESS in SPSS (an add-
on for SPSS) was used for mediation analysis of task load,
self-efcacy, and cognitive load [24]. Te bootstrap method
with a 95% bias-corrected confdence interval (CI) was used
to test the signifcance of the mediation efect. Te sta-
tistical signifcance was set at P< 0.05, with two-tailed
testing.

3. Results

3.1. General Characteristics of the Participants. A total of 265
questionnaires were distributed, and 253 (95.47%) valid
questionnaires were returned. Te average age was
32.91 years (SD� 6.30; range between 21 and 52 years), and
65.3% are female (Table 1). Te mean years of ICU working
experience were 9.81 years (SD� 5.18), and most of the ICU
nurses (86.6%) reported working night shifts.

Table 1: Te sociodemographic characteristics of ICU nurses
(N� 253).

Variables n (%)
Gender
Male 88 (34.7)
Female 165 (65.3)
Age (years)
20–30 77 (30.4)
31–40 152 (60.1)
>40 24 (9.5)
Ethnicity
Han 239 (94.6)
Manchu 7 (2.7)
Others 7 (2.7)
Education level
High school 74 (29.2)
Bachelor degree 179 (70.8)
Marital status
Married 162 (64.0)
Unmarried 84 (33.3)
Divorce 7 (2.7)
ICU working experience (years)
1–5 51 (20.2)
6–10 91 (36.0)
11–15 74 (29.2)
>15 37 (14.6)
Living situation
Living with family 206 (81.4)
Alone 13 (5.2)
Share-house with others 34 (13.4)
Working night shifts
Yes 219 (86.6)
No 34 (13.4)
Number of night shifts per month
0 27 (10.7)
1–5 7 (2.7)
6–10 209 (82.6)
≥11 10 (4.0)
Number of patients cared for during the day shift
0–2 239 (94.5)
≥3 14 (5.5)
Number of patients cared for during the night shift
0–2 250 (98.8)
≥3 3 (1.2)
Professional title
Primary nurse aide 37 (14.6)
Senior nurse 101 (39.9)
Supervisor nurse 115 (45.5)
Average overtime hours per week
0 30 (11.8)
1–5 81 (32.0)
5–10 54 (21.3)
10–15 67 (26.5)
>15 21 (8.3)
ICU specialty nurse
Yes 104 (41.1)
No 209 (58.9)
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3.2. Correlation among Major Variables. Te ICU nurses
showed high levels of task load with an overall NASA-TLX
score of 86.49± 15.05, and 42.69% (108/253) of ICU nurses
had a high-level task load (overall NASA-TLX score ≥90).
Te score of each item was as follows: mental demand
(15.17± 3.30), physical demand (16.87± 2.97), temporal
demand (15.46± 3.32), performance (16.01± 2.92), efort
(11.47± 5.96), and frustration (11.49± 5.47).

As shown in Table 2, statistically signifcant diferences
were observed between task load and self-efcacy
(r� −0.437, P< 0.001), task load and intrinsic cognitive
load (r� 0.373, P< 0.001), and task load and extraneous
cognitive load (r� 0.636, P< 0.001). However, no signifcant
diferences were found between task load and germane
cognitive load (r� −0.051, P> 0.05).

3.3. Factors Afecting Task Load. Te self-efcacy, intrinsic
cognitive load, and extraneous cognitive load were entered
into regression analysis with enter forwards selection due to
these factors being statistically related to task load. As shown
in Table 3, after adjusting covariates (age, gender, educa-
tional level, and years of ICU working experience), the
results indicated that only self-efcacy (β′� −0.202,
P< 0.001) and extraneous cognitive load (β′� −0.520,
P< 0.001) were statistically explained task load.

3.4. Structural Model. Harman’s single-factor test showed
that the cumulative variance interpretation was 28.26%,
which is lower than the critical standard of 40% [25],
illustrating that common method variance was not signif-
cant in this study.

Figure 1 shows the mediation model.
Te direct and indirect efects of the model are sum-

marized in Table 4. Te results showed that self-efcacy
signifcantly predicted extraneous cognitive load
(a� −0.728, SE� 0.102, P< 0.001), extraneous cognitive load
was shown to be a signifcant predictor of task load
(b� 0.971, SE� 0.093, P< 0.001), and self-efcacy also had
a direct efect on task load (c′� −0.662, SE� 0.163,
P< 0.001). Te bias-corrected percentile Bootstrap method
test showed that extraneous cognitive load partially medi-
ated the relationship between self-efcacy and task load
(a∗ b � −0.707, 95% CI: −0.940, −0.504; SE� 0.112;
P< 0.001). Te mediation efect accounted for 51.64% of the
total efect.

4. Discussion

In this cross-sectional design study, 253 ICU nurses were
investigated to explore the mediator efects of cognitive load
between self-efcacy and task load. We found that 42.69% of
ICU nurses had high levels task load, and correlations
analysis reported self-efcacy was negatively related to task
load, but intrinsic and extraneous cognitive load were
positively related to task load. However, after adjusting
covariates in multiple linear regression analysis, only self-
efcacy and extraneous cognitive load were statistically
explained task load. A three-factor mediation model was

constructed and tested, and the relationships between
self-efcacy and task load were partially mediated by ex-
traneous cognitive load among ICU nurses, accounting for
51.64% of the total efect. Te fndings imply that even
though the perceived task load of ICU nurses was afected by
both poor self-efcacy and high-level extraneous cognitive
load from daily intensive care activities, the infuence of self-
efcacy can be increased if extraneous cognitive load de-
clines. Terefore, early assessment of self-efcacy and cog-
nitive load for ICU nurses may beneft from targeted
prevention strategies.

Te partially mediating role of extraneous cognitive load
between overall self-efcacy and task load of ICU nurses was
confrmed in our study. In other words, an individual’s self-
efcacy not only has a direct efect on task load but also has
an indirect efect through extraneous cognitive load. ICU
nurses with high-level self-efcacy are always able to cope
with unexpected issues and come up with solving strategies
[26, 27]. Tese abilities weaken the high level of the ex-
traneous cognitive load caused by unclear instructions for
nursing activities in daily nursing practice, thereby reducing
the task load in terms of mental demand, physical demand,
temporal demand, performance, efort, and frustration for
ICU nurses. Highlighting the meaningfulness of high-level
self-efcacy and low-level extraneous cognitive load might
contribute to a decreased perceived task load.

Regarding the relationship between self-efcacy and
perceived task load among ICU nurses, it has been found
that high levels of self-efcacy were associated with lower
levels of task load. Te fndings from this study were con-
frmed by other studies [7, 8]. Cayupe et al. [7] recruited 300
primary school teachers to examine the mediating role of job
satisfaction between self-efcacy, life satisfaction, workload,
and overall life satisfaction.Tey also found that self-efcacy
was negatively related to workload (r� −0.43). In addition,
Molero et al. [8] investigated 1307 nurses in a cross-sectional
study and reported that workload had a signifcant negative
relationship with perceived self-efcacy (r� −0.07; P< 0.01).

It is likely because ICU nurses with high-level of self-
efcacy are more capable of coping with the workload
brought on by the high-intensity working environment.
Tey are more likely to adopt proactive strategies to alleviate
challenges from intensive tasks, such as participating in
education programs, fexibly adjusting resource allocation,
generating efective work plans, and time management
strategies, and having good team cooperation ability; these
strategies could help ICU nurses alleviated the perceived task
load [28–30]. Terefore, the nursing administrator should
provide job support to increase self-efcacy among ICU
nurses, which would empower and motivate them to cope
with an intensive task load.

Our study also examined the correlation between extra-
neous cognitive load and task load, indicating that the high
level of extraneous cognitive load from unclear instructions in
daily intensive care activities was positively related to higher
perceived task load. Nasirizad and colleagues [31] conducted
a cross-sectional study among 105 ICU nurses. Tey con-
frmed a signifcant relationship between cognitive and task
load (P< 0.001). Based on the Cognitive Load Teory (CLT),
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the human cognitive resources are limited, and once the
cognitive resources required for the cognitive tasks to be
processed exceed the total cognitive resources of human
beings, cognitive load increases and results in unsatisfactory
task performance [10]. Te extraneous cognitive load can be
derived from suboptimal presentation methods and unclear
instruction of activities [12]. Terefore, nursing administra-
tors should identify and modify the factors that increase the
extraneous cognitive load in nursing practice, for example, by
simplifying nursing processes and improving collaboration
mechanisms. In addition, administrators can introduce ap-
propriate information technology-assisted tools, such as in-
telligent devices, to improve the presentation mode of
interventions, provide decision support, and alleviate the
nurse’s extraneous cognitive load [32, 33].

4.1. Limitations and Future Research. Tis study has several
limitations. First, the ICU nurses were recruited from
three tertiary hospitals in one region, which limits the
generalisability of the study fndings to diferent pop-
ulations and regions. In the future, expanding the sample
collection is recommended to identify diferences between
region levels. Second, the nature of the cross-sectional
study limited the possibility of drawing causal relation-
ships among the variables. To gain a better understanding
of the relationship between self-efcacy, cognitive load,
and task load in ICU nurses, prospective longitudinal
studies were recommended to confrm causal relation-
ships in the future. Finally, the investigated variables in
this study were collected by self-report questionnaires,
which may lead to recall bias. For future studies, objective

Table 2: Descriptive statistics and correlations of the study variables (N� 253).

1 2 3 4 5
(1) Self-efcacy 1.000
(2) Intrinsic cognitive load −0.332∗∗ 1.000
(3) Extraneous cognitive load −0.410∗∗ 0.474∗∗ 1.000
(4) Germane cognitive load 0.221∗∗ 0.053 −0.262∗∗ 1.000
(5) Task load −0.437∗∗ 0.373∗∗ 0.636∗∗ −0.051 1.000
Mean 25.166 23.593 16.233 34.968 86.458
Standard deviation 4.805 7.444 8.495 7.529 15.054
Skewness 0.121 −0.934 −0.089 −0.476 −0.047
Kurtosis −0.129 0.617 −0.959 −0.496 −0.321

Note. ∗∗P< 0.05.

Table 3: Te results of multiple linear regression analysis on the infuencing factors of task load in ICU nurses (N� 253).

Variable β SE β′ t-value P value 95% CI (β)
Constant 95.750 8.940 — 10.710 <0.001 78.141, 113.359
Self-efcacy −0.633 0.165 −0.202 −3.831 <0.001 −0.958, −0.307
Intrinsic cognitive load 0.131 0.113 0.065 1.165 0.245 −0.091, 0.354
Extraneous cognitive load 0.922 0.102 0.520 9.048 <0.001 0.721, 1.123
Note. β�nonstandardized coefcient; β′� standardized coefcient; R2 � 0.453; adjusted R2 � 0.438; F� 29.027; P< 0.001; Durbin–Watson� 1.859.

Self-efficacy Task Load

Extraneous 
Cognitive Load

b = 0.971*

c’ = -0.662*

a = -0.728*

Figure 1: Mediation model of extraneous cognitive load on the relationship between self-efcacy and task load of ICU nurses. Note: All
coefcients are signifcant (P< 0.001).

Table 4: Efect analysis of extraneous cognitive load as a mediator between self-efcacy and task load in ICU nurses (N� 253).

Efect Path β Bias-corrected 95% CI SE t-value P value
Direct efect Self-efcacy⟶ task load −0.662 (c′) −0.984, −0.341 0.163 −4.057 <0.001

Indirect efect Self-efcacy⟶ extraneous cognitive load −0.728 (a) −0.929, −0.527 0.102 −7.144 <0.001
Extraneous cognitive load⟶ task load 0.971 (b) 0.788, 1.154 0.093 10.467 <0.001

Total efect Self-efcacy⟶ task load −1.369 −1.721, −1.018 0.178 −7.681 <0.001
Note. Adjusting for covariates, including age, gender, educational level, and years of ICU working experience.
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measurements of task load, such as pupil diameter, heart
rate variability (HRV), and electroencephalography
(EEG), are recommended [34, 35].

5. Conclusions

In this cross-sectional study, we concluded that self-efcacy
and lower extraneous cognitive load could help defend
against the adverse impact of increased task load among ICU
nurses. Self-efcacy infuences the task load, and extraneous
cognitive load partially mediates the correlation. Terefore,
nursing managers should strengthen the assessment and
monitoring of self-efcacy and cognitive load in ICU nurses
and tailor efective support strategies to reduce task load. To
sum up, self-efcacy is a crucial resource in the ICU nursing
work environment with positive impacts on well-being (e.g.,
reducing physical demand and frustration).

6. Implications for Nursing Management

Given that self-efcacy has benefcial consequences for nurses’
cognitive load and task load, interventions directed at three
factors can be carried out. Nursing administrators need to pay
attention to the measurement of nurses’ self-efcacy, cognitive
load, and task load, focus on the presentation of nursing ac-
tivities and other factors that may afect the source of task load
for ICU nurses, and provide targeted intervention measures.
For example, nursing administrators should promote the de-
velopment of strong cooperation among nursing teams (e.g.,
gratitude for the help and mutual appreciation) to work to-
gether in high-pressure and complex ICU work environments.
Tese efective strategies for enhancing self-efcacy and im-
proving the cognitive load of nurses can help them to reduce
work burden and pressure, thereby improving their job sat-
isfaction, physical and mental health, and work performance.
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[2] T. Ricci de Araújo, E. Papathanassoglou, M. Gonçalves
Menegueti et al., “Critical care nursing service costs: com-
parison of the top-down versus bottom-up micro-costing
approach in Brazil,” Journal of Nursing Management,
vol. 29, no. 6, pp. 1778–1784, 2021.

[3] P. Ceballos-Vasquez, G. Rolo-Gonzalez, E. Hernandez-Fernaud,
D. Diaz-Cabrera, T. Paravic-Klijn, and M. Burgos-Moreno,
“Psychosocial factors and mental work load: a reality perceived
by nurses in intensive care units,” Revista Latino-Americana de
Enfermagem, vol. 23, no. 2, pp. 315–322, 2015.

[4] L. M. Boehm, M. S. Dietrich, E. E. Vasilevskis et al., “Per-
ceptions of workload burden and adherence to ABCDE
bundle among intensive care providers,” American Journal of
Critical Care, vol. 26, no. 4, pp. e38–e47, 2017.

[5] H. L. Tubbs-Cooley, C. A. Mara, A. C. Carle, B. A. Mark, and
R. H. Pickler, “Association of nurse workload with missed
nursing care in the neonatal intensive care unit,” JAMA Pe-
diatrics, vol. 173, no. 1, pp. 44–51, 2019.

[6] F. N. Biondi, A. Cacanindin, C. Douglas, and J. Cort,
“Overloaded and at work: investigating the efect of cognitive
workload on assembly task performance,” Human Factors:
Te Journal of the Human Factors and Ergonomics Society,
vol. 63, no. 5, pp. 813–820, 2021.

[7] J. C. Cayupe, D. H. Bernedo-Moreira, W. C. Morales-Garcia
et al., “Self-efcacy, organizational commitment, workload as
predictors of life satisfaction in elementary school teachers:
the mediating role of job satisfaction,” Frontiers in Psychology,
vol. 14, Article ID 1066321, 2023.

[8] M. Molero, M. Perez-Fuentes, and J. J. Gazquez, “Analysis of
the mediating role of self-efcacy and self-esteem on the efect
of workload on burnout’s infuence on nurses’ plans to work
longer,” Frontiers in Psychology, vol. 9, p. 2605, 2018.

[9] R. Schwarzer and B. Aristi, “Optimistic self-beliefs: assess-
ment of general perceived self-efcacy in thirteen cultures,”
World Psychology, vol. 3, pp. 177–190, 1997.

[10] J. Sweller, “Cognitive load during problem solving: efects on
learning,” Cognitive Science, vol. 12, no. 2, pp. 257–285, 1988.

[11] F. Paas, A. Renkl, and J. Sweller, “Cognitive load theory and
instructional design: recent developments,” Educational
Psychologist, vol. 38, no. 1, pp. 1–4, 2003.

[12] J. Leppink, F. Paas, C. P. Van der Vleuten, T. Van Gog, and
J. J. Van Merrienboer, “Development of an instrument for
measuring diferent types of cognitive load,” Behavior Re-
search Methods, vol. 45, no. 4, pp. 1058–1072, 2013.

[13] S. Zhang, Y. Wu, Z. Fu, Y. Lu, Q. Wang, and L. Mingxuan,
“Psychometric properties of the Chinese version of the in-
strument for measuring diferent types of cognitive load
(MDT-CL),” Journal of Nursing Management, vol. 28, no. 2,
pp. 277–285, 2020.

[14] C. Jiang, “Chinese undergraduates’ English reading self-
efcacy, intrinsic cognitive load, boredom, and perfor-
mance: a moderated mediation model,” Frontiers in Psy-
chology, vol. 14, Article ID 1093044, 2023.

6 Journal of Nursing Management

https://downloads.hindawi.com/journals/jonm/2024/5562751.f1.pdf
https://downloads.hindawi.com/journals/jonm/2024/5562751.f1.pdf


[15] S. Li, R. Xu, and Z. Zhao, “Innovation in physical education:
the role of cognitive factors and self-efcacy,” Frontiers in
Psychology, vol. 13, Article ID 959979, 2022.

[16] R. Shah and S. M. Goldstein, “Use of structural equation
modeling in operations management research: looking back
and forward,” Journal of Operations Management, vol. 24,
no. 2, pp. 148–169, 2006.

[17] S. Hart, “NASA-task load index (NASA-TLX): 20 years later,”
Proceedings of the Human Factors and Ergonomics Society-
Annual Meeting, vol. 50, no. 9, pp. 904–908, 2006.

[18] L. Liling, Z. Li, D. Juan, and Y. Xuchun, “Chinesization,
reliability and validity test of national Aeronautics and Space
administration task load index,” Chinese Nursing Research,
vol. 33, no. 5, pp. 734–737, 2019.

[19] Y. M. Xiao, Z. M. Wang, M. Z. Wang, and Y. J. Lan, “Te
appraisal of reliability and validity of subjective workload
assessment technique and NASA-task load index,” Chinese
Journal of Industrial Hygiene and Occupational Diseases,
vol. 23, no. 3, pp. 178–181, 2005.

[20] W. Caikang, H. Zhongfeng, and L. Yong, “Reliability and
validity test of the general self-efcacy scale,” Chinese Journal
of Applied Psychology, vol. 7, no. 1, pp. 37–40, 2001.

[21] Y. L. Yang, L. Liu, X. X. Wang, Y. Wang, and L. Wang,
“Prevalence and associated positive psychological variables of
depression and anxiety among Chinese cervical cancer pa-
tients: a cross-sectional study,” PLoS One, vol. 9, no. 4, Article
ID e94804, 2014.

[22] R. Abellana Sangra and A. Farran Codina, “Te identifcation,
impact and management of missing values and outlier data in
nutritional epidemiology,” Nutricion Hospitalaria, vol. 31,
no. Suppl 3, pp. 189–195, 2015.

[23] Y. Li, T. Feng, and W. Jiang, “How competitive orientation
infuences unethical decision-making in clinical practices?”
Asian Nursing Research, vol. 12, no. 3, pp. 182–189, 2018.

[24] Z. Wen and B. Ye, “Diferent methods for testing moderated
mediation models:competitors or backups,” Acta Psychology
Sinica, vol. 46, no. 5, pp. 714–726, 2014.

[25] Z. Hao and L. Lirong, “Statistical remedies for common
method biases [statistical remedies for common method
biases],” Advances in Psychological Science, vol. 12, no. 6,
pp. 942–950, 2004.

[26] S. M. Mahdizadeh, S. Sany, D. R. Sarpooshi, A. Jafari, and
M. Mahdizadeh, “Predictors of preventive behavior of nos-
ocomial infections in nursing staf: a structural equation
model based on the social cognitive theory,” BMC Health
Services Research, vol. 21, no. 1, p. 1187, 2021.

[27] Y. Wang, L. Li, S. Tan, Y. Guan, and X. Luo, “Psychological
stress and associated factors in caring for patients with de-
lirium among intensive care unit nurses: a cross-sectional
study,” Australian Critical Care, vol. 36, no. 5, pp. 793–798,
2023.

[28] M. J. Han, J. R. Lee, Y. J. Shin et al., “Efects of a simulated
emergency airway management education program on the
self-efcacy and clinical performance of intensive care unit
nurses,” Japan Journal of Nursing Science, vol. 15, no. 3,
pp. 258–266, 2018.

[29] M. Kwiatosz-Muc, M. Kotus, and A. Aftyka, “Personality
traits and the sense of self-efcacy among nurse anaesthetists.
Multi-centre questionnaire survey,” International Journal of
Environmental Research and Public Health, vol. 18, no. 17,
p. 9381, 2021.

[30] E. Oldenburg, V. C. Muckler, J. Tompson, and B. Smallheer,
“Pulmonary artery catheters: impact of e-learning on

hemodynamic assessments,” Critical Care Nursing Quarterly,
vol. 42, no. 3, pp. 304–314, 2019.

[31] K. Nasirizad Moghadam, M. M. Chehrzad, S. Reza Masouleh
et al., “Nursing physical workload and mental workload in
intensive care units: are they related?” Nursing Open, vol. 8,
no. 4, pp. 1625–1633, 2021.

[32] S. H. Koch, D. Westenskow, C. Weir et al., “ICU nurses’
evaluations of integrated information displays on user sat-
isfaction and perceived mental workload,” Studies in Health
Technology and Informatics, vol. 180, pp. 383–387, 2012.

[33] B. A. Rogers and A. E. Franklin, “Cognitive load experienced
by nurses in simulation-based learning experiences: an in-
tegrative review,” Nurse Education Today, vol. 99, Article ID
104815, 2021.

[34] D. Irvine, S. A. Jobson, and J. P. Wilson, “Evaluating changes
in mental workload in indoor and outdoor ultra-distance
cycling,” Sports, vol. 10, no. 5, p. 67, 2022.

[35] S. Samima and M. Sarma, “EEG-based mental workload es-
timation,” in Proceedings of the 2019 41st Annual International
Conference of the IEEE Engineering in Medicine and Biology
Society (EMBC), pp. 5605–5608, Berlin, Germany, July, 2019.

Journal of Nursing Management 7




