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Abstract

Background: Many ICUs worldwide are striving to integrate early mobilization as part

of critical care rehabilitation. However, ICU nurses, who are essential contributors to

the early mobilization of critically ill patients, still lack comprehensive surveys asses-

sing their knowledge, beliefs, and practices regarding the early mobilization of

mechanically ventilated patients.

Aim: To analyse the knowledge, attitudes, and practices of intensive care unit (ICU)

nurses regarding the early mobilization of mechanically ventilated patients and to

explore the effects of these practices.

Study Design: A multicentre cross-sectional study. ICU nurses in five tertiary hospi-

tals in Zhejiang Province, China, were selected by convenience sampling and invited

to complete an online questionnaire between 1 June 2021 and 15 June 2021. Socio-

demographic data and the knowledge, attitudes, and practices of ICU nurses regard-

ing early mobilization.

Results: A total of 296 valid questionnaires were collected, for a response rate of

approximately 77.5%. The average scores for knowledge, attitudes, and practices of

ICU nurses regarding the early mobilization of mechanically ventilated patients were

42.7 ± 7.4, 34.3 ± 6.5, and 47.1 ± 6.5, respectively, which were good scores. Quantile

regressions showed that at the 25% and 50% quartiles, increases in knowledge and

attitude scores resulted in increases in practice scores (p < .001); however, at the

75% quartile, increases in knowledge scores did not result in practice score increases

(t = 0.000, p = .999); moreover, there was still a 0.5-point increase in practice scores

per 1-point increase in attitude scores (t = 0.500, p < .001).

Conclusions: The knowledge, attitudes, and self-reported practices of ICU nurses

were good, although there is room for improvement. Considering that the influence

of attitudes on practice improvement is more important than knowledge, ICU man-

agers should promote knowledge transformation, strengthen attitudes, and adopt

comprehensive measures to promote the early mobilization of mechanically venti-

lated patients in the ICU.

Relevance to Clinical Practice: To optimize the early mobilization of mechanically

ventilated patients in the ICU, introducing multipronged support strategies based on

the knowledge and attitudes of ICU nurses is recommended to promote the imple-

mentation of such practices.
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1 | INTRODUCTION

Mechanical ventilation (MV) involves the use of devices to restore

effective ventilation and improve oxygenation when the patient's natu-

ral ventilation and/or oxygenation function is impaired.1 To some

extent, the demand for MV has been exacerbated by the aging popula-

tion, and the number of patients on MV in intensive care units (ICUs)

has increased considerably in recent years.2 To facilitate early rehabili-

tation of patients with MV, an increasing number of ICUs are promot-

ing the delivery of early mobility services. Early mobilization

(EM) refers to the implementation of specific physical interventions,

including active and passive exercises, that are appropriate for patients

in the ICU environment.3 Considering the proven short- and long-term

benefits of early mobilization for patients, this approach is endorsed by

clinical guidelines and expert consensus recommendations to promote

patient rehabilitation.4–8 Although the content and implementation

details of early mobilization strategies for mechanically ventilated

patients in the ICU are clear, implementation of these strategies is lim-

ited in clinical practice. A study of 42 ICUs in the United States showed

that the early mobilization rate of patients who underwent endotra-

cheal intubation was approximately 32%.9 In a large-sample study in

China, the implementation rate of early mobilization among patients

with MV was as low as 19.15%.10 Inadequate clinical experience with

early mobilization limits our ability to fully understand the importance

of early mobilization in the ICU and to conduct further research.

Exploring the influencing factors in the practice process is crucial.

In the ICU, early mobilization typically involves interdisciplinary collab-

oration; therefore, clinical practice can be affected by the competence

of medical staff.11 ICU nurses generally play an important role in

understanding care coordination needs, aggregating and disseminating

information, employing resources, promoting team cohesion, and

engaging in situation-based practices throughout the course of early

mobilization.12 However, they face several difficulties. Interviews with

nurses have identified elements that obstruct early mobilization in the

ICU, including attitudes and lack of knowledge; analgesic-sedative

practices; patient pain, discomfort, and hemodynamic instability; lack

of physician referrals; safety concerns regarding tubes, catheters, and

wires; personnel and equipment resources; the clinical value ascribed

to mobilization and its prioritization13; and nurses' concerns for

patient safety (e.g., falls and harm).14 This shows that knowledge and

beliefs are considered influencing factors that should be prioritized.

However, more rigorous scientific research designs and statistical

methods are needed to confirm the influence of knowledge and atti-

tudes on clinical practice. Extensive research has focused on under-

standing the influencing factors of early mobilization implementation

among ICU nurses, including some quality improvement projects

focused on enhancing knowledge and attitudes.15–17 Interventions

appear to have a positive impact on early mobilization practices,

although it is not clear whether the impact persists linearly as knowl-

edge and attitudes intensify and whether these continue to effectively

influence participants' practices or patient outcomes.18

To gain a more comprehensive and scientific understanding of

the early mobilization of mechanically ventilated patients in the Chi-

nese context, this study investigated the knowledge, attitudes, and

practices of ICU nurses in five tertiary hospitals in China in relation to

the early mobilization of mechanically ventilated patients. Specifically,

we analysed the diverse effects of knowledge and attitudes on early

mobilization practices to improve current practices.

1.1 | Conceptual framework

This was an empirical investigation based on knowledge, attitude and

practice theory (KAPT). The theory comprises three aspects: knowl-

edge, belief, and behaviour. The theory suggests that after a rational

and systematic examination of acquired knowledge, attitudes gradually

form, transforming knowledge into beliefs that then govern human

behaviour. Changes in human behaviour involve three consecutive pro-

cesses: acquiring knowledge, developing beliefs or attitudes, and

What is known about the topic

• Enhancing early mobilization practices in ICUs can lead to

the prevention or reduction of complications in mechani-

cally ventilated patients, as well as various other potential

benefits. There is a growing emphasis on the importance

of early mobilization in health care.

• Nurses play a crucial role as major contributors to early

activities within the ICU, and their pivotal role lies in

advancing the implementation of early mobilization for

patients undergoing mechanical ventilation.

What this paper adds

• Knowledge-based training of ICU nurses in the develop-

ment of early mobilization programs for mechanically

ventilated patients should be enhanced.

• Building upon this foundation, more attention should be

given to the attitudes of ICU nurses to overcome mental

health barriers and promote positive attitudes, which can

be transformed into positive practices.

• Multipronged organizational culture support strategies

based on the knowledge and attitudes of ICU nurses to pro-

mote the implementation of practices are recommended.

574 SUI ET AL.

 14785153, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nicc.13041 by Johns H

opkins U
niversity, W

iley O
nline L

ibrary on [30/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



forming behaviour.19 In this context, “knowledge” refers to understand-

ing and comprehending relevant subjects, “attitude/belief” pertains to

attitudes or opinions, and “practice” denotes actions or behaviours.

This theory summarizes the progressive relationship between knowl-

edge, attitude, and behaviour, with knowledge serving as the founda-

tion for behaviour change, while belief and attitude provide the driving

force.20,21 A positive attitude can be nurtured only through continuous

learning, active contemplation, and a strong sense of responsibility.

Only when knowledge evolves into an attitude or belief is it possible to

adopt a positive attitude towards changing behaviour.

In this study, knowledge refers to the process by which ICU

nurses receive knowledge, mainly referring to the relevant knowledge

of early mobilization, such as concepts, related indications, assess-

ments, and activity plans. This is the basis of action. Attitudes, such as

attitudes towards theory, practice, and emotions, mainly refer to the

attitudes of ICU nurses towards the knowledge and value of early

mobilization in mechanically ventilated patients. Finally, practice

mainly refers to the medical care practice for mechanically ventilated

patients, such as personal practice, management practice, and adverse

event handling practices, generated in the context of early mobiliza-

tion knowledge and attitudes of ICU nurses and the ICU working envi-

ronment. ICU nurses can better apply theoretical knowledge about

early mobilization in clinical practice by understanding and endorsing

this knowledge. Currently, the KAPT model is applied in disease pre-

vention and management, nursing management, nursing education,

and other fields, demonstrating its feasibility and effectiveness.

2 | METHODS

2.1 | Objectives

The purpose of this study was to investigate the knowledge, attitudes,

and practices of ICU nurses regarding the early mobilization of patients

on MV in a sample of Chinese nurses and to explore the specific influ-

ence of knowledge and attitudes on these practices. We anticipate that

the results of this study will make two contributions. First, these findings

will clarify the influence of knowledge and attitudes on the early mobili-

zation practices of mechanically ventilated patients. Second, nursing

managers can use these findings to effectively integrate knowledge edu-

cation and attitude cultivation regarding early mobilization into clinical

practice to improve the efficiency and effectiveness of early activities.

2.2 | Design

A quantitative cross-sectional survey was performed in this study

using convenience sampling. This study received ethical approval from

the Institutional Review Board (IRB) of the Zhejiang University School

of Medicine Sir Run Run Shaw Hospital (approval reference number:

KY20190520-153). All research procedures involving human subjects

were conducted in accordance with the ethical standards outlined by

the institution.

2.3 | Setting and participants

Data were collected from nurses working in the ICUs of five tertiary

hospitals (two in Hangzhou city, 1 in Jiaxing city, 1 in Jinhua city and

1 in Huzhou city) in Zhejiang Province, China, between 1st June 2021

and 15th June 2021. ICU nurses working in the ICU during the study

period were asked to participate. The inclusion criteria were as fol-

lows: (1) nurses who had obtained their nurse practice qualification

certificate in the People's Republic of China, (2) were aged ≥18 years,

(3) had worked in the ICU for more than 1 year, and (4) provided

informed consent to participate in this study. The following exclusion

criteria were applied: (1) student nurses, trainee nurses, or nurses

rotating from other hospitals or other nursing departments; (2) nurses

on personal leave, maternity leave, sick leave, or study leave during

the duration of this study; and (3) nurses who did not fulfil a clinical

role, such as the nursing secretary in the ICU. During the year leading

up to the investigation, ICU nurses from all the research units received

education on early mobilization. This education included literature

reviews and morning meetings for knowledge sharing. However, they

received no specific skill training. There were accessible early mobili-

zation protocols in place for early mobilization in the abovementioned

ICUs. Early mobilization was promoted within the ICU, for example, as

an essential component of the ABCDEF(Assess，prevent，and man-

age Pain, Both spontaneous awakening Trials and spontaneous

breathing trials, Choice of analgesia and sedation, Delirium: assess，

prevent，and manage, Early mobility, Family engagement, and

empowerment) bundle. Early mobilization in the ICU is gradually

becoming a routine focus of health care for both doctors and nurses.

The attending physician and bedside nurses decide during handovers

or rounds, based on their own judgement, whether to implement early

mobilization. In the ICU, the implementation of early mobilization may

involve collaboration between nurses and physical therapists; in some

cases, other health care professionals, such as nutritionists, may also

be involved. Generally, nurses may have received advanced rehabilita-

tion training and, following assessments, may spontaneously assist

patients with early mobilization. Alternatively, patients or their fami-

lies may express a desire for early mobilization; alternatively, during

rounds, physicians may encourage nurses to assist patients with early

mobilization in appropriate cases. Physicians may also issue medical

prescriptions requesting physical therapists and nurses to carry out

early mobilization, highlighting the crucial role of nurses in such situa-

tions, requiring coordinated attention and cooperation with physical

therapists.

2.4 | Sampling

It is generally believed that the sample size for unconditional logistic regres-

sion analysis should be 5–10 times the number of independent variables.

In this study, there were a total of 10 independent variables, so the sample

size had to be between 50 and 100. Considering the 10–20% invalid ques-

tionnaires, a sample size of 55–120 valid questionnaires was required.

Finally, 296 valid questionnaires met the statistical requirements.22
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2.5 | Variables and measurements

This study collected sociodemographic data and data on knowledge,

attitudes, and practices among ICU nursing staff regarding the early

mobilization of patients through a questionnaire.

Participants were given instructions about the purpose and

importance of the survey and how to complete the questionnaire. The

sociodemographic data included participant age, sex, ICU classifica-

tion, education, nursing level, professional title, job title, working time

in clinical practice (years), working time in the ICU (years), and the

number of beds in the ICU. The levels of knowledge, attitudes, and

perceived practices of ICU nursing staff towards early mobilization

were collected using a scale developed by Wang et al.23 The scale

consists of three domains, knowledge, attitudes, and practices, with a

total of 31 items. The item options used a 5-point Likert scale ranging

from 1 to 5, from strongly disagree to strongly agree. This applied to

all the items except for Item 31, for which the reverse scoring method

was used. The total score on this scale was 155 points, including

55 points in the knowledge domain, 45 points in the attitude domain,

and 55 points in the practice domain. A higher score on the scale indi-

cated higher levels of knowledge, attitudes, or practices of medical

staff regarding early mobilization.

2.6 | Data collection

Before the investigation, the researcher contacted the head nurses

of the ICU units under investigation to explain the purpose and

requirements of the questionnaire survey with unified guidance.

After obtaining consent, the two-dimensional code of the online

questionnaire was issued, and the nurses answered the questionnaire

online. The online questionnaire was considered to be submitted suc-

cessfully only when all the questions were completed. Those who

completed the questionnaire received a 5 RMB coupon. Therefore,

there were no missing data. Each participant was associated with an

IP address and could submit the questionnaire only once, preventing

multiple answers from the same person. The e-questionnaire plat-

form was open for 2 weeks. The researchers closed the questionnaire

submission track at 17:00 on 15 June 2021. There were 296 valid

questionnaires. The questionnaire was deemed invalid and was

deleted if any of the following occurred: the total answer time was

less than 1 min (a total of four questionnaires), there were contradic-

tions after logical review (a total of five questionnaires), or all the

choices marked were the same, that is, only the middle option for all

items was selected (a total of five questionnaires). Finally, the com-

pleted valid questionnaires were imported into a Microsoft® Excel

2021spreadsheet.

2.7 | Statistical analysis

The measurement data are presented as the means ± standard devia-

tions or the medians (quartile spacing), and the categorical data are

presented as frequencies (percentages). Independent sample t tests,

one-way analysis of variance, and Kruskal–Wallis rank-sum tests were

used to analyse the differences between the groups. In pairwise com-

parisons, those variables with homogeneous variances were compared

with the least significant difference (LSD) in this study, and those with

unequal variances were compared using Dunnett's pairwise compari-

son. Pearson's correlation analysis was used to measure the degree of

correlation between the quantitative variables. Quantile regression

analyses were used to explore the influencing effects of sociodemo-

graphic data, knowledge, and attitudes of ICU nurses on the practice

of early mobilization of mechanically ventilated patients. All the statis-

tical analyses were performed using R version 3.6.1, with a two-sided

significance level of α = 0.05.

3 | RESULTS

3.1 | Sociodemographic characteristics

In this survey, 400 questionnaires were distributed, and a total of

310 questionnaires were collected, for a response rate of 77.5%.

Among them, 14 questionnaire items were missing more than 50% of

the data and were excluded. Therefore, the total number of valid

questionnaires was 296. The 296 ICU nurses who participated in this

study worked in five tertiary hospitals in four cities in Zhejiang Prov-

ince; almost half (40.5%) of the nurses were from Hangzhou city, fol-

lowed by Jinhua city (26.4%), Huzhou city (19.9%), and Jiaxing city

(13.2%). Over half (66.2%) of the nurses worked in a general ICU

(2.03%), followed by a surgical ICU (14.2%), a medical ICU (12.8%), a

respiratory ICU (4.7%), and an emergency ICU (2.0%). The majority

(87.5%) of the nurses were female. The age distribution of the partici-

pants was as follows: 18–30 years, 51.4%; 31–40 years, 41.6%; and

41–55 years, 7.1%. The majority (88.2%) of ICU nurses had a bache-

lor's degree, followed by an associate's degree (10.1%), and only

1.69% had a master's degree. In terms of professional title, 52.0%

were intermediate registered nurses, 88.2% were nurses in charge,

12.5% were primary registered nurses, 4.39% were associate chief

superintendent nurses, and 1.69% were chief superintendent nurses.

The median number of beds in the ICU was 28, with a quartile

range of 24.0 to 42.0. The median number of years of clinical service

for nurses was eight, and the quartile range was 5.00 to 11.0. The

median number of years of ICU service for nurses was 6, and

the quartile range was 2.00 to 10.0.

3.2 | Knowledge, attitudes, and practice status

3.2.1 | The knowledge, attitudes, and practice
status of ICU nurses regarding the early mobilization of
mechanically ventilated patients

In the knowledge domain, the mean ± standard deviation of the total

score was 42.7 ± 7.4, and those of the subdomains from high to low
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scores were adverse events (4.4 ± 0.7), outcome evaluations (4.3

± 0.8), start-up timing and process assessments (4.1 ± 0.8), indications

(3.7 ± 1.1), conceptual theory (3.7 ± 0.8), and developing early mobili-

zation programs (3.6 ± 0.9); in the attitude domain, the mean

± standard deviation of the total score was 34.3 ± 6.5, and the subdo-

main scores from high to low were attitudes towards knowledge (4.1

± 0.8), attitudes about emotions (3.7 ± 1.0), and attitudes towards

practice (3.7 ± 0.8); in the practice domain, the mean ± standard devi-

ation of the total score was 47.1 ± 6.5, and the subdomain scores

from high to low were adverse events (4.3 ± 0.8), organizational sup-

port (4.3 ± 0.6), and personal practices (4.3 ± 0.6).

In addition, in the knowledge domain of the scale, only 1.7% of

the nurses were at an average level, more than half (68.6%) of the ICU

nurses were at a good level, and nearly one-third (29.7%) were at an

excellent level; in the attitude domain, approximately 5.7% were at

an average level, approximately half (55.4%) were at a good level, and

more than one-third (38.9%) were at an excellent level; in the practice

domain, approximately half (52.7%) were at a good level, and the

others (47.3%) were at an excellent level (see Figure 1).

3.3 | Univariate analysis of ICU nurses' knowledge,
attitudes, and practices regarding the early
mobilization of mechanically ventilated patients

Single-factor analysis revealed that the differences in the general data

were not statistically significant in the knowledge, attitude, or practice

domain (p < .05), as shown in Table 1.

3.4 | Correlation analysis of the relationships
between knowledge, attitudes, and practices of ICU
nurses and the early mobilization of mechanically
ventilated patients

For the quantitative variables in this study, such as the number of ICU

beds, duration of clinical service (years), and ICU service time (years),

the correlation coefficient matrix showed that there was no linear cor-

relation between the above variables and the knowledge, attitudes, or

practice scores of ICU nurses regarding the early mobilization of

mechanically ventilated patients (Figure 2). The relationships among

knowledge, attitudes, and practices were significant; knowledge and

attitudes (r = 0.81, p < .001), knowledge and practices (r = 0.69,

p < .001), and attitudes and practices (r = 0.72, p < .001) were signifi-

cantly correlated (Figure 2).

3.5 | Multivariate analysis of the knowledge,
attitudes, and practices of ICU nurses in the early
mobilization of mechanically ventilated patients

Multiple linear regression with demographic variables, knowledge,

and attitudes as the independent variables and practice scores as

the dependent variable showed that the regression equation was

valid (F = 15.11, p < .001). The influence of knowledge and atti-

tude on practice was statistically significant (p < .05), and practice

scores increased with increasing knowledge and attitude scores

(Table 2). Knowledge and attitude did not have severe collinearity,

with variance inflation factors (VIFs) of 3.08 and 3.04, respectively,

although the residual did not satisfy variance homogeneity

(χ2 = 29.359, p < .001).

Quantile regression can solve the problems of nonnormally dis-

tributed data, outliers, and heteroscedasticity and can describe the

influence of independent variables on different parts of the depen-

dent variables more comprehensively. This study used quantile regres-

sion to analyse the effects of knowledge and attitude scores on

practice scores in early ICU mobilization (Table 3).

The results of the quantile regression (Table 3) showed that for

knowledge, at the 25% quantile, for every 1-point increase in the

knowledge score, the practice score increased by 0.333 points; at

the 50% quantile, for every 1-point increase in the knowledge score,

the practice score increased by 0.300 points; however, at the 75%

quantile, the increase in knowledge score did not lead to an increase

in the practice score, and its coefficient was not significant

(t = 0.000, p = 0.999). Conversely, for attitude, at the 25% quantile,

a 1-point increase in the attitude score was associated with a

0.667-point increase in the practice score; at the 50% quantile,

a 1-point increase in the attitude score was associated with a

0.431-point increase in the practice score; and at the 75% quantile,

a 1-point increase in the attitude score was associated with a

F IGURE 1 The knowledge, attitudes,
and practices of ICU nurses regarding the
early mobilization of mechanically
ventilated patients (n = 296). Knowledge/
Practice Score: poor:1–15; average: 16–
30; good: 31–45; excellent: 46–55;
Attitude Score: poor: 1–15; average: 16–
25; good: 26–35; excellent: 36–45.
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0.5-point increase in the practice score. That is, knowledge and atti-

tude had a significant effect on practice when practice scores were

in the lower range, although practice scores did not increase with

knowledge and attitude scores. The overall effect of knowledge on

practice tended to decrease, with the effect of knowledge being

almost zero when behaviour scores were high. However, after the

50% quantile, an increase in attitude scores still led to an increase in

practice scores.

4 | DISCUSSION

4.1 | Status quo of knowledge, attitudes, and
behaviours of ICU nurses on the early mobilization of
mechanically ventilated patients

The total score of the main questionnaire was 155 points, and the

average score was 114.1 ± 19.0; these results were good and

TABLE 1 Univariate analysis of ICU nurses' knowledge, attitudes and practices regarding the early mobilization of mechanically ventilated
patients (n = 296, points, x �S).

Item

Case
number
(%)

Knowledge Attitudes Practices

Score
(mean
± SD)

Statistics
(χ2/t/F) p value

Score
(mean
± SD)

statistics
(χ2/t/F) p value

Score
(mean
± sd)

Statistics
(χ2/t/F) p value

Location 0.922a .551 1.160a .250 6.269a .099

Hangzhou 120 (40.5) 41.7 ± 6.5 33.3 ± 5.7 46.8 ± 6.2

Jiaxing 39 (13.2) 40.2 ± 6.1 32.8 ± 5.7 45.4 ± 6.8

Huzhou 59 (19.9) 43.0 ± 8.4 35.2 ± 7.0 47.3 ± 7.3

Jinhua 78 (26.4) 45.4 ± 8.0 35.9 ± 7.4 48.2 ± 7.4

ICU classification 2.314c .058 0.966c .426 0.442c .778

Comprehensive ICU 196 (66.2) 42.1 ± 7.1 34.0 ± 6.2 46.8 ± 6.6

Surgical ICU 42 (14.2) 44.3 ± 7.3 35.1 ± 6.6 48.0 ± 7.0

Medical ICU 38 (12.8) 45.3 ± 8.2 35.7 ± 7.8 47.8 ± 7.5

Respiratory ICU 14 (4.7) 41.7 ± 8.3 32.4 ± 7.1 46.5 ± 7.7

Emergency ICU 6 (2.03) 39.5 ± 10.1 34.0 ± 6.0 48.0 ± 8.5

Sex �0.021b .984 0.409b .683 0.333b .740

Male 37 (12.5) 42.7 ± 7.5 34.7 ± 6.3 47.4 ± 6.7

Female 259 (87.5) 42.8 ± 7.5 34.2 ± 6.6 47.0 ± 6.9

Age 1.272a .530 0.149a .928 1.130a .568

20–30 152 (51.4) 42.5 ± 8.0 34.3 ± 6.8 46.7 ± 7.3

31–40 123 (41.6) 43.0 ± 7.0 34.5 ± 6.6 47.3 ± 6.8

41–55 21 (7.09) 43.4 ± 5.4 33.6 ± 4.5 48.5 ± 3.9

Education 3.200a .202 3.824a .148 3.784a .151

Associate's degree 30 (10.1) 42.2 ± 9.9 33.7 ± 8.3 48.1 ± 6.6

Bachelor's degree 261 (88.2) 42.7 ± 7.1 34.3 ± 6.3 46.9 ± 6.9

Master's degree 5 (1.69) 48.2 ± 6.5 39.6 ± 5.7 52.6 ± 2.3

Professional title 4.023a .403 2.025a .731 8.157a .086

Registered nurse 37 (12.5) 43.2 ± 8.5 35.2 ± 7.5 48.6 ± 7.0

Senior nurse 154 (52.0) 42.4 ± 7.8 34.1 ± 6.8 46.1 ± 7.3

Nurse in charge 87 (29.4) 43.0 ± 6.8 34.4 ± 6.2 47.8 ± 6.2

Associate chief

superintendent

nurse

13 (4.39) 42.5 ± 5 32.8 ± 3.7 47.9 ± 3.6

Chief superintendent

nurse

5 (1.69) 47.6 ± 4.7 36.4 ± 5.0 51.4 ± 4.5

Job title 0.590b .560 0.028b .978 0.978 1.426b .164

Head nurse 12 (4.05) 34.3 ± 4.6 34.3 ± 4.6 48.5 ± 4.5

Clinical nurse 284 (95.95) 34.3 ± 6.7 34.3 ± 6.7 47.0 ± 7.0

aχ2.
bt.
cF.
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slightly better than the results reported by Wang et al.23 This

means that ICU nurses in tertiary general hospitals in Zhejiang

have relatively good knowledge, attitudes, and practices related to

the early mobilization of mechanically ventilated patients. The rea-

son may be that Zhejiang Province is located in the developed

eastern coastal area of China, which is technologically developed;

F IGURE 2 The quantitative correlation coefficient matrix between the independent variables and dependent variables.

TABLE 2 Multivariate analysis of the
knowledge, attitudes and practices of

ICU nurses regarding the early
mobilization of mechanically ventilated
patients (n = 296).

Explanatory variables Regression coefficient Standard error T value p value

Constant 17.473 2.674 6.534 <.001

Knowledge 0.286 0.063 4.514 <.001

Attitudes 0.501 0.072 6.971 <.001

TABLE 3 Regression coefficients and test results for different quantiles of early mobilization practices among ICU nurses for mechanically
ventilated patients (n = 296).

P25 P50 P75

Explanatory variables Regression coefficient p value Regression coefficient p value Regression coefficient p value

Constant 6.667 .002* 19.115 <.001 32.500 <.001**

Knowledge 0.333 <.001** 0.300 <.001 0.000 .999

Attitudes 0.667 <.001** 0.431 <.001 0.500 <.001**

Note: P25 refers to the quantile level at 0.25; P50 refers to the quantile level at 0.50; P75 refers to the quantile level at 0.75.

*p < .05; **p < .001.
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therefore, local medical institutions may have an advanced under-

standing of the value of early rehabilitation for critical illness,

which provides a fertile environment for ICU nurses to have a

more than average level of knowledge, attitudes, and practice.24

However, the minimum score of 84.0 should not be overlooked,

and there is clearly considerable scope for progress in knowledge,

attitudes, and practices, which should be the focus of future

research.

Specifically, in terms of the knowledge domain, the ICU nurses in

this study had above-average scores. This finding is consistent with

the results of Zhang et al.25 and Zha et al.26 However, many ICU

nurses reported the lowest knowledge scores related to developing

early mobilization programs for mechanically ventilated patients, simi-

lar to those reported by Liew et al.27 This reflects that the knowledge

of guidelines and expert consensus on the early mobilization program

of mechanically ventilated patients and their application in clinical

practice remains inadequate.28

A well-established early mobilization program is essential. An

effective program integrates standard activity policies; sets clear,

achievable, and patient-oriented goals for each patient; and facilitates

effective communication between nurses and other health care pro-

fessionals involved in patient care. In general, the following

approaches are used for patients who are unconscious or unable to

cooperate actively: postural management (e.g., regular turning, passive

sitting in bed, passive bed-chair transfer)5,24; passive limb activities

(e.g., passive limb and trunk joint mobility maintenance and passive

joint muscle stretching)4,29; and physiotherapy (e.g., neuromuscular

electrical stimulation).30 For conscious patients who are able to coop-

erate, when muscle strength has a score <3, active assisted activities

in bed, assisted upright sitting, assisted bicycle training and muscle

strength training can be added.5,24 When the upper arm strength is

has a score ≥3, active activities in bed can be added, from assisted sit-

ting up to independent sitting up, until the patient is able to sit inde-

pendently on the edge of the bed, as well as active/assisted limb

activities, resistance training, and assistance with activities of daily liv-

ing.4,30,31 When leg strength has a score of ≥3, active out-of-bed

movement is increased, and walking with/without a walker is gradu-

ally achieved.5,30 Based on this knowledge, ICU nurses also need to

be aware of patient preferences, hospital facilities, and patient condi-

tions to flexibly adapt the content of early activity programs.32 There-

fore, nursing managers should reinforce the training of ICU nurses in

early activity and promote a proper understanding of an early activity

program through the “four Es” approach—engage, educate, execute

and evaluate—following a low-dose, high-frequency approach.33 After

taking into account the patient's medical situation and dynamically

updating evidence-based knowledge, ICU nurses can then set clear,

achievable, and patient-oriented goals for each patient and tailor cor-

responding and standardized early mobilization programs.

This study revealed that ICU nurses' attitudes towards early

mobilization activities for mechanically ventilated patients were gen-

erally good. However, there was still a lack of attitudinal commitment

in terms of personal emotions and practices, which is consistent with

the findings in Brazil.34 This may be because early mobilization is

labour intensive, and each session may take up to 45 min, particularly

in mechanically ventilated patients with multiple invasive catheters

for intravascular access.35 Limited time, safety concerns, and patient

resistance are common reasons for low attitudinal commitment.36

Only one-third of nurses reported prioritizing early mobilization activi-

ties.37 A lack of multidisciplinary cooperation resources will further

reduce the disposition of nurses towards early mobilization.12 In addi-

tion, some clinicians are ambivalent about the potential benefits of

early mobilization activity.38 Therefore, managers should appropri-

ately allocate human and facility resources to avoid adding to the

workloads of bedside nurses. ICU nurses should also be provided with

clear guidance regarding patient safety during activities, such as a

“traffic light” system with specific criteria covering respiratory,39

hemodynamic, neurological, and other body systems. This strategy

could be used to assess the potential risks of early ICU activities

effectively and reduce nurses' concerns about safety. The provision of

information about positive health outcomes after early mobilization

(e.g., earlier extubation, withdrawal, or shorter ICU stays) should be

used to encourage nurses to engage with early activity programs for

mechanically ventilated patients. Patient improvement as a result of

early activity confers a sense of personal achievement upon nurses,

promoting positive attitudes.

Finally, in this study, ICU nurses implemented early mobilization

activities for mechanically ventilated patients at a good level, although

there is room for further improvement in adverse event practices,

organizational support, and personal practice. For adverse events, it is

recommended that nursing managers establish standardized protocols

or guidelines for handling and reporting procedures for early

mobilization-related special conditions to reduce nurses' fear and con-

fusion about unknown outcomes. Furthermore, care should be taken

when deciding to mobilize mechanically ventilated patients in the ICU,

which is a multifaceted, individualized decision made by nurses, and

numerous patient-, nurse-, and organization-related factors influence

that practice. The ICU should establish a reasonable and effective

incentive mechanism at the organizational level to increase ICU

nurses' motivation to participate in early activities for mechanically

ventilated patients,39 particularly over the weekend, when personnel

allocation is relatively low, to support interprofessional communica-

tion and practice. To ensure maximum mobilization, an interprofes-

sional team and protocol-driven program are recommended.

4.2 | Factors influencing ICU nurses' practice of
early mobilization of mechanically ventilated patients

This study revealed that when the level of early activity practice was

relatively poor, knowledge and attitudes had a significant impact on

practice; however, practice did not improve linearly with increasing

knowledge and attitude scores. The overall impact of knowledge on

practice tended to weaken in the later period. When early activity

practices were at a relatively good level but required further improve-

ment, the positive influence of knowledge was small. However, atti-

tude reinforcement can improve the level of early activity practices.
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This finding is consistent with the findings of other studies showing

that attitudes are good predictors of behaviour, regardless of com-

plexity, at high behavioural correlations, while the amount of knowl-

edge has no consistent effect on behaviour.40 Other studies have

shown that addressing staff attitudinal barriers should be a high prior-

ity when implementing early mobilization activities.41 The reason may

be that many deficiencies in knowledge or skills can be easily over-

come through several iterations of education and training. However,

while nurses' attitudes towards early activity theory improve with

increased education, their attitudes towards practice and emotional

issues may be overlooked. For example, nurses perceive that initiating

early mobilization means taking greater responsibility for the patient,

including the management of unexpected situations and the acquisi-

tion of additional resources. Furthermore, nurses take on more psy-

chological and intellectual resources during early mobilization.

Therefore, a greater focus on the attitudes of nurses towards early

mobilization is required, and it may be unrealistic to expect that a con-

sistent improvement in ICU nurses' attitudes can be achieved through

simple training. Thus, we suggest that, while emphasizing knowledge

education, improvement items should be prioritized, such as develop-

ing a positive attitude through effective knowledge transformation,

based on available evidence, while identifying potential attitude prob-

lems in early mobilization and establishing reliable comprehensive and

long-term solutions.

Many interventions have been proposed to overcome these diffi-

culties based on hypotheses or clinical experience.42 This study imple-

mented bundle-based interventions as previously described.16 The

initial strategy focused on educating and improving the knowledge

skills of nurses, and subsequent strategies focused on positive rein-

forcement to achieve a shift in culture, ultimately facilitating nurse-led

early mobilization of ICU patients. The results showed that the active

early mobilization rate remained low during the initial phase. How-

ever, the rate increased significantly among mechanically ventilated

patients (9.7% vs. 34.8%; P = 0.0003) during the subsequent phases.

These findings should alert nursing managers to avoid strategies

based on single interventions, such as educational sessions, which

improve only knowledge or skills, in favour of multifaceted

approaches and integrated interventions that have been identified as

having a greater impact.43,44 In addition to facilitating knowledge, atti-

tudes, and practices, managers should work to create an organiza-

tional culture for early mobilization interventions in the ICU. Members

of staff who focus on safety and demonstrate practical skills and posi-

tive attitudes should be supported to increase the confidence and

competence of the team. These early mobilization champions can use

leadership and communication skills to contribute to a change in cul-

ture and educate, train, coordinate, and promote early mobilization in

mechanically ventilated patients.45

4.3 | Limitations

This study has several limitations. First, the data were cross-sectional,

thereby limiting the ability to establish causality. We anticipate that

the theoretical framework provided here may enhance confidence in

the directionality of the relationships presented in our model. Second,

this study investigated ICUs in only five tertiary general hospitals in

Zhejiang Province; therefore, caution should be applied when general-

izing these results to different geographical regions. Finally, this study

investigated only the knowledge, attitudes, and practices regarding

early mobilization for mechanically ventilated patients of ICU nurses;

however, ICU physicians, respiratory therapists, rehabilitation staff,

dieticians, and family members also play important roles in the early

mobilization process. Future studies should investigate these different

roles to gain a more comprehensive understanding of the factors

influencing the early mobilization of mechanically ventilated patients

in the ICU.

5 | CONCLUSION

Early mobilization of mechanically ventilated patients in the ICU is

clinically beneficial and is recommended. However, the knowledge,

attitudes, and practices of ICU nurses related to early mobilization

need to be further enhanced. Based on the findings of this study, it is

important for ICU managers to actively improve systematic knowl-

edge training for staff, promote knowledge transformation, and

strengthen attitudes to promote early mobilization of patients on

MV. Furthermore, a multidisciplinary team should be established, a

structured early mobilization program and adverse event handling

process should be developed, a supportive organizational culture in

the ICU should be created, and a comprehensive approach should be

adopted to promote the effective implementation of early mobiliza-

tion in ICUs so that more patients can benefit from this approach.
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