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

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.! 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.? 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.® 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.#® 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%.7 In a large-sample study in
China, the implementation rate of early mobilization among patients
with MV was as low as 19.15%.%° 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.!* 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.*? 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).}* 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.’>~*” Interventions

appear to have a positive impact on early mobilization practices,

What is known about the topic

e 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.

o 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

e Knowledge-based training of ICU nurses in the develop-
ment of early mobilization programs for mechanically
ventilated patients should be enhanced.

o 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.

e Multipronged organizational culture support strategies
based on the knowledge and attitudes of ICU nurses to pro-
mote the implementation of practices are recommended.

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.*®

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
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forming behaviour.'? 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. 2221 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

21 | 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.
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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 218 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.

24 | 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.??
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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.?® 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
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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 a = 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
3.21 | 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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FIGURE 1 The knowledge, attitudes,
and practices of ICU nurses regarding the

Knowledge
early mobilization of mechanically
ventilated patients (n = 296). Knowledge/
Practice Score: poor:1-15; average: 16- Attitude
30; good: 31-45; excellent: 46-55;
Attitude Score: poor: 1-15; average: 16-
25; good: 26-35; excellent: 36-45. Practice

0%

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
(8.7 £ 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
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20% 40% 60% 80% 100%
average = good W excellent

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
(% = 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
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TABLE 1 Univariate analysis of ICU nurses' knowledge, attitudes and practices regarding the early mobilization of mechanically ventilated

patients (n = 296, points, X +5).

Knowledge Attitudes Practices
Case Score Score Score
number (mean Statistics (mean statistics (mean Statistics
Item (%) +SD) (%/t/F) p value #SD) O3/t/F) p value # sd) O3/t/F) p value
Location 0.9222 551 1.160° .250 6.2697 .099
Hangzhou 120(40.5) 41.7+65 333+57 46.8 + 6.2
Jiaxing 39(13.2) 402+6.1 328+57 454 + 6.8
Huzhou 59(19.9) 430+84 352+70 473+7.3
Jinhua 78(26.4) 454+80 359+74 482 +74
ICU classification 2.314°¢ .058 0.966° 426 0.442°¢ 778
Comprehensive ICU 196 (66.2) 421+7.1 340+ 6.2 46.8 + 6.6
Surgical ICU 42(14.2) 443+73 35.1+6.6 480+7.0
Medical ICU 38(12.8) 45382 357+78 478+75
Respiratory ICU 14 (4.7) 41.7+8.3 324+7.1 465+77
Emergency ICU 6(2.03) 39.5+10.1 34.0+ 6.0 48.0+85
Sex -0021° 984 0.409° .683 0.333° 740
Male 37(12.5) 427+75 34.7 £6.3 474 £ 6.7
Female 259 (87.5) 428=+7.5 342+ 6.6 470+ 6.9
Age 1.272? .530 0.149% .928 1.130° .568
20-30 152 (51.4) 425+8.0 343 +6.8 467 +73
31-40 123 (41.6) 430+7.0 345+ 6.6 473+68
41-55 21(7.09) 434+54 33.6+45 48.5+3.9
Education 3.200° .202 3.824° .148 3.7847 151
Associate's degree 30(10.1) 422+99 33.7+83 48.1 £ 6.6
Bachelor's degree 261(88.2) 427=+7.1 343+ 6.3 46.9 + 6.9
Master's degree 5(1.69) 48.2+6.5 39.6+57 52.6+23
Professional title 4.023° 403 2.025% 731 8.157% .086
Registered nurse 37(12.5) 43.2+85 352+75 48.6 +7.0
Senior nurse 154 (52.0) 424+78 34.1+68 46.1+7.3
Nurse in charge 87(29.4) 43.0=+6.8 344+ 6.2 478 £ 6.2
Associate chief 13(4.39) 425+5 328+37 479 £ 3.6
superintendent
nurse
Chief superintendent 5(1.69) 47.6+47 36.4+50 514 +45
nurse
Job title 0.590° 560 0.028° 978 0978 1.426° 164
Head nurse 12(4.05) 34.3+4.6 343+4.6 485+ 45
Clinical nurse 284 (95.95) 343+6.7 343+ 6.7 470+7.0
a2,
b,
‘F.

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

41 |

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
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FIGURE 2 The quantitative correlation coefficient matrix between the independent variables and dependent variables.
TABLE 2 Multlvarlate anaIYS|s of the Explanatory variables Regression coefficient Standard error T value p value
knowledge, attitudes and practices of
ICU nurses regarding the early Constant 17.473 2.674 6.534 <.001
mobilization of mechanically ventilated Knowledge 0.286 0.063 4514 <.001
patients (n = 296). Attitudes 0501 0.072 6971 <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.

slightly better than the results reported by Wang et al.?® This the early mobilization of mechanically ventilated patients. The rea-
means that ICU nurses in tertiary general hospitals in Zhejiang son may be that Zhejiang Province is located in the developed
have relatively good knowledge, attitudes, and practices related to eastern coastal area of China, which is technologically developed;
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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.?*
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.?> and Zha et al.2® 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.2” 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.?®

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)>2%; passive limb activities
(e.g., passive limb and trunk joint mobility maintenance and passive
joint muscle stretching)*2?; and physiotherapy (e.g., neuromuscular
electrical stimulation).%° 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.>?* 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. #3931 When leg strength has a score of 23, active out-of-bed
movement is increased, and walking with/without a walker is gradu-
ally achieved.>3° 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.3? 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.® 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.>* This may be because early mobilization is
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labour intensive, and each session may take up to 45 min, particularly
in mechanically ventilated patients with multiple invasive catheters
for intravascular access.®” Limited time, safety concerns, and patient
resistance are common reasons for low attitudinal commitment.®®
Only one-third of nurses reported prioritizing early mobilization activi-
ties.>” A lack of multidisciplinary cooperation resources will further
reduce the disposition of nurses towards early mobilization.'? In addi-
tion, some clinicians are ambivalent about the potential benefits of
early mobilization activity.>® 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,®’
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,®” 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.*® Other studies have
shown that addressing staff attitudinal barriers should be a high prior-
ity when implementing early mobilization activities.** 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.*? This study imple-
mented bundle-based interventions as previously described.}® 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.*>** 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.*®

4.3 | Limitations

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

thereby limiting the ability to establish causality. We anticipate that
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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.

AUTHOR CONTRIBUTIONS

SWJ: Conceptualization, methodology, software, writing-original draft,
writing-reviewing and editing; ZYY: Conception, resources, supervi-
sion, project administration, and writing-review and editing; GXY:

Investigation, data curation, writing-original draft and editing.

ACKNOWLEDGMENTS

We would like to express our sincere gratitude to all the ICU nursing
staff, research coordinators, and nursing supervisors who participated
in this study. Your dedication and involvement have been invaluable
to this research.

CONFLICT OF INTEREST STATEMENT
All the authors declare that there are no conflicts of interest to

disclose.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Weijing Sui "= https://orcid.org/0000-0001-8407-3765

850807 SUOWIWOD aAIeID 3|dedlidde aup Aq peusenob ae sspie YO ‘88N JO Se|nJ 10y ArIqIT8UIIUO /8|1 UO (SUOTPUCD-PUR-SLUBIAL0D A8 | 1M AleIq Ul UO//:SANY) SUORIPUOD pue swid | 8y) 88s *[5Z0z/70/0€] uo ArigiTauliuo A8im ‘AiseAiun sunidoH suyor Aq THOET 291U/ TTTT OT/I0PALI0o" A3 M ARelq 1 jeul|uo//SAny Woly papeo|umod ‘g ‘v20z ‘€STS8LYT


https://orcid.org/0000-0001-8407-3765
https://orcid.org/0000-0001-8407-3765

82 | W] LEY—BACSN Nursing in Critical Care ‘

REFERENCES

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Walter K. Mechanical ventilation. JAMA. 2021;326(14):1452.

Cox CE, Carson SS, Govert JA, Chelluri L, Sanders GD. An economic
evaluation of prolonged mechanical ventilation. Crit Care Med. 2007,
35(8):1918-1927.

Laurent H, Aubreton S, Richard R, et al. Systematic review of early
exercise in intensive care: a qualitative approach. Anaesth Crit Care
Pain Med. 2016;35(2):133-149.

Aquim EE, Bernardo WM, Buzzini RF, et al. Brazilian guidelines for
early mobilization in intensive care unit. Rev Bras Ter Intensiva 2019;
31(4):434-443.

Bein T, Bischoff M, Briickner U, et al. S2e guideline: positioning and
early mobilisation in prophylaxis or therapy of pulmonary disorders:
revision 2015: S2e guideline of the German Society of Anaesthesiol-
ogy and Intensive Care Medicine (DGAI). Anaesthesist. 2015;64(Suppl
1):1-26.

Gosselink R, Bott J, Johnson M, et al. Physiotherapy for adult patients
with critical illness: recommendations of the European Respiratory
Society and European Society of Intensive Care Medicine Task Force
on physiotherapy for critically ill patients. Intensive Care Med Jul
2008;34(7):1188-1199.

Ni Y, Wang S, Song W, et al. Chinese expert consensus on neurologi-
cal intensive care rehabilitation (part 1). Chin J Rehabil Med. 2018;
33(01):7-14.

Excllence NIfH. Rehabilitation after critical illness in adults. https://
www.nice.org.uk/guidance/c983. Accessed Nov 4, 2022.

Jolley SE, Moss M, Needham DM, et al. Point prevalence study of
mobilization practices for acute respiratory failure patients in the
United States. Crit Care Med Feb 2017;45(2):205-215.

Lv L, Zhang X. Survey on the early mobilization status and barrier fac-
tors of critical patients in tertiary hospital ICUs. J Nurs Sci. 2020;
35(10):31-34.

Lago AF, Nicholson AJ, Sivasuthan J, et al. The perceived barriers and
facilitators to implementation of early mobilisation within a multicen-
tre, phase 3 randomised controlled trial: a qualitative process evalua-
tion study. Aust Crit Care. 2022;35(4):345-354.

Takiguchi C, Yatomi Y, Inoue T. Development of the Nurses' Care
coordination competency scale for mechanically ventilated patients in
critical care settings in Japan: part 1 development of a measuring
instrument. Intensive Crit Care Nurs Dec 2017;43:23-29.

Castro E, Turcinovic M, Platz J, Law |. Early mobilization: changing the
mindset. Crit Care Nurse. Aug 2015;35(4):e1-5; quiz eé.

Cooper D, Gasperini M, Parkosewich JA. Nurses' perceptions of bar-
riers to out-of-bed activities among patients receiving mechanical
ventilation. Am J Crit Care. 2021;30(4):266-274.

Hashem MD, Nelliot A, Needham DM. Early mobilization and rehabili-
tation in the ICU: moving Back to the future. Respir Care. 2016;61(7):
971-979.

Hassan A, Rajamani A, Fitzsimons F. The MOVIN' project (mobilisa-
tion of ventilated intensive care patients at Nepean): a quality
improvement project based on the principles of knowledge transla-
tion to promote nurse-led mobilisation of critically ill ventilated
patients. Intensive Crit Care Nurs Oct 2017;42:36-43.

Hunter OO, George EL, Ren D, Morgan D, Rosenzweig M,
Klinefelter TP. Overcoming nursing barriers to intensive care unit
early mobilisation: a quality improvement project. Intensive Crit Care
Nurs. 2017;40:44-50.

Johnson K, Petti J, Olson A, Custer T. Identifying barriers to early
mobilisation among mechanically ventilated patients in a trauma
intensive care unit. Intensive Crit Care Nurs. 2017;42:51-54.

Schrader PG, Lawless KA. The knowledge, attitudes, & behaviors
approach: how to evaluate performance and learning in complex envi-
ronments. Perform Improv. 2004;43(9):8-15.

SUI ET AL

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Khoury AJ, Hinton A, Mitra AK, Carothers C, Foretich C. Improving
breastfeeding knowledge, attitudes, and practices of WIC clinic staff.
Public Health Rep. 2002;117(5):453-462.

Alzghoul BI, Abdullah NA. Pain management practices by nurses: an
application of the knowledge, attitude and practices (KAP) model.
Glob J Health Sci. 2015;8(6):154-160.

Yang L, Zhang Z, Zhang C, et al. The clinical research on the early
mobilization status of the patients in the intensive care unit. J Nurs.
2018;25(20):47-49.

Wang N. The Investigation on Knowledge-Attitude-Practice of Early
Activities by ICU Medical Staff in 3-A-Grade General Hospital of HaiKou
[Master's Degree]. Hainan Medical University; 2020.

Wang Q, Bian R, Rong J, et al. The expert consensus on critical care
rehabilitation in Zhejiang Province. Zhejiang Med. 2017;39(24):
2191-2196+2209.

Zhang C, Zhang Z, Mi J, et al. An investigation of ICU nurse special-
ists' knowledge-attitude-practice about the early mobilization of
patients with mechanical ventilation Chinese. Nurs Manage. 2019;
19(03):364-368.

Zha L, Zhou S, Wang J. Investigation and analysis on current situation
of knowledge and practice for early activities of pafients in ICU nurse.
Chin J Nurs. 2018;53(02):221-225.

Liew SM, Mordiffi SZ, Ong YJA, Lopez V. Nurses' perceptions of early
mobilisation in the adult intensive care unit: a qualitative study. Inten-
sive Crit Care Nurs. 2021;66:103039.

Capell EL, Tipping CJ, Hodgson CL. Barriers to implementing expert
safety recommendations for early mobilisation in intensive care unit
during mechanical ventilation: a prospective observational study. Aust
Crit Care. 2019;32(3):185-190.

Devlin JW, Skrobik Y, Gélinas C, et al. Clinical practice guidelines for
the prevention and Management of Pain, agitation/sedation, delirium,
immobility, and sleep disruption in adult patients in the ICU. Crit Care
Med. 2018;46(9):€825-e873.

Sommers J, Engelbert RH, Dettling-lhnenfeldt D, et al. Physiotherapy
in the intensive care unit: an evidence-based, expert driven, practical
statement and rehabilitation recommendations. Clin Rehabil. 2015;
29(11):1051-1063.

Committee TNCCECoCRACABGC. The expert consensus on cardiac
rehabilitation after coronary artery bypass grafting (CABG). Chin Circ
J. 2020;35(01):4-15.

Hodgson CL, Schaller SJ, Nydahl P, Timenetsky KT, Needham DM.
Ten strategies to optimize early mobilization and rehabilitation in
intensive care. Crit Care. 2021;25(1):324.

Pronovost PJ, Berenholtz SM, Needham DM. Translating evidence
into practice: a model for large scale knowledge translation. BMJ.
2008;337:a1714.

Fontela PC, Forgiarini LA Jr, Friedman G. Clinical attitudes and per-
ceived barriers to early mobilization of critically ill patients in adult
intensive care units. Rev Bras Ter Intensiva. 2018;30(2):187-194.
Jolley SE, Regan-Baggs J, Dickson RP, Hough CL. Medical intensive
care unit clinician attitudes and perceived barriers towards early
mobilization of critically ill patients: a cross-sectional survey study.
BMC Anesthesiol. 2014;14:84.

Mortensen CB, Kjer MN, Egerod I. Caring for non-sedated mechani-
cally ventilated patients in ICU: a qualitative study comparing per-
spectives of expert and competent nurses. Intensive Crit Care Nurs.
2019;52:35-41.

Seo YJ, Park SR, Lee JH, et al. Feasibility, safety, and functional recov-
ery after active rehabilitation in critically ill surgical patients. Aust Crit
Care. 2020;33(3):281-286.

Koo KK, Choong K, Cook DJ, et al. Early mobilization of critically ill
adults: a survey of knowledge, perceptions and practices of Canadian
physicians and physiotherapists. CMAJ Open. 2016;4(3):E448-e454.

850807 SUOWIWOD aAIeID 3|dedlidde aup Aq peusenob ae sspie YO ‘88N JO Se|nJ 10y ArIqIT8UIIUO /8|1 UO (SUOTPUCD-PUR-SLUBIAL0D A8 | 1M AleIq Ul UO//:SANY) SUORIPUOD pue swid | 8y) 88s *[5Z0z/70/0€] uo ArigiTauliuo A8im ‘AiseAiun sunidoH suyor Aq THOET 291U/ TTTT OT/I0PALI0o" A3 M ARelq 1 jeul|uo//SAny Woly papeo|umod ‘g ‘v20z ‘€STS8LYT


https://www.nice.org.uk/guidance/c983
https://www.nice.org.uk/guidance/c983

SUI ET AL

39.

40.

41.

42.

43.

Hodgson CL, Stiller K, Needham DM, et al. Expert consensus and rec-
ommendations on safety criteria for active mobilization of mechani-
cally ventilated critically ill adults. Crit Care. 2014;18(6):658.

Fabrigar LR, Petty RE, Smith SM, Crites SL Jr. Understanding knowl-
edge effects on attitude-behavior consistency: the role of relevance,
complexity, and amount of knowledge. J Pers Soc Psychol. 2006;90(4):
556-577.

Kim C, Kim S, Yang J, Choi M. Nurses' perceived barriers and educa-
tional needs for early mobilisation of critical ill patients. Aust Crit Care.
2019;32(6):451-457.

Bassett RD, Vollman KM, Brandwene L, Murray T. Integrating a multi-
disciplinary mobility programme into intensive care practice
(IMMPTP): a multicentre collaborative. Intensive Crit Care Nurs. 2012;
28(2):88-97.

Boaz A, Baeza J, Fraser A. Effective implementation of research into
practice: an overview of systematic reviews of the health literature.
BMC Res Notes. 2011;4:212.

44,

45.

BAGN Nursing in Critical Care ] WI1LEY-L >

Wensing M, van der Weijden T, Grol R. Implementing guidelines and
innovations in general practice: which interventions are effective? Br
J Gen Pract. 1998;48(427):991-997.

Wan F, Yang L, Zhou N, He Y. Construction of learning objectives and
content for newly graduated nurses in tertiary teaching hospitals: a
Delphi study. Nurse Educ Today. 2023;121:105716. doi:10.1016/j.
nedt.2023.105716

How to cite this article: Sui W, Gong X, Zhuang Y. Impact of
knowledge, attitudes and self-reported practices of nurses on
early mobilization of mechanically ventilated patients in the
ICU. Nurs Crit Care. 2024;29(3):573-583. doi:10.1111/nicc.
13041

850807 SUOWIWOD aAIeID 3|dedlidde aup Aq peusenob ae sspie YO ‘88N JO Se|nJ 10y ArIqIT8UIIUO /8|1 UO (SUOTPUCD-PUR-SLUBIAL0D A8 | 1M AleIq Ul UO//:SANY) SUORIPUOD pue swid | 8y) 88s *[5Z0z/70/0€] uo ArigiTauliuo A8im ‘AiseAiun sunidoH suyor Aq THOET 291U/ TTTT OT/I0PALI0o" A3 M ARelq 1 jeul|uo//SAny Woly papeo|umod ‘g ‘v20z ‘€STS8LYT


info:doi/10.1016/j.nedt.2023.105716
info:doi/10.1016/j.nedt.2023.105716
info:doi/10.1111/nicc.13041
info:doi/10.1111/nicc.13041

	Impact of knowledge, attitudes and self-reported practices of nurses on early mobilization of mechanically ventilated patie...
	1  INTRODUCTION
	1.1  Conceptual framework

	What is known about the topic
	What this paper adds
	2  METHODS
	2.1  Objectives
	2.2  Design
	2.3  Setting and participants
	2.4  Sampling
	2.5  Variables and measurements
	2.6  Data collection
	2.7  Statistical analysis

	3  RESULTS
	3.1  Sociodemographic characteristics
	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 ventila...

	3.3  Univariate analysis of ICU nurses' knowledge, attitudes, and practices regarding the early mobilization of mechanicall...
	3.4  Correlation analysis of the relationships between knowledge, attitudes, and practices of ICU nurses and the early mobi...
	3.5  Multivariate analysis of the knowledge, attitudes, and practices of ICU nurses in the early mobilization of mechanical...

	4  DISCUSSION
	4.1  Status quo of knowledge, attitudes, and behaviours of ICU nurses on the early mobilization of mechanically ventilated ...
	4.2  Factors influencing ICU nurses' practice of early mobilization of mechanically ventilated patients
	4.3  Limitations

	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


