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Abstract
Background Intensive care unit-acquired weakness (ICU-AW) is very common in ICU patients. It is important to 
understand the status quo of knowledge, attitude and behavior of ICU nurses about ICU-AW. This survey aimed to 
investigate the knowledge, attitude and behavior of ICU nurses about ICU-AW, to provide useful implications for 
clinical care.

Methods ICU nurses from two tertiary hospitals in China from October 10 to November 15, 2023 were included. The 
ICU-AW knowledge, attitude and behavior questionnaire of ICU nurses with 31 items were used for survey. SPSS24.0 
statistical software was used for data analysis.

Results A total of 364 ICU nurses were included for survey. The ICU-AW knowledge of ICU nurses was 21.96 ± 5.72 
(< 50% of the total knowledge score), the ICU-AW attitude of ICU nurses was 30.24 ± 5.05(< 75% of the total attitude 
score), the ICU-AW behavior of ICU nurses was 26.77 ± 5.81(< 75% of the total behavior score), the total score was 
79.21 ± 12.69(< 75% of the total score). Nurses’ ICU-AW knowledge, attitude and behavior were all correlated (all 
P < 0.05). Multiple linear regression analyses indicated that age, years of ICU work experience, professional ranks and 
titles, had received the training about the ICU-AW were the influencing factors of knowledge, attitude and behavior of 
ICU nurses about ICU-AW (all P < 0.05).

Conclusions The knowledge, attitude and behavior of ICU nurses’ ICU-AW needs to be improved, and there are many 
influencing factors. Hospital nursing administrators should strengthen the training of nurses’ ICU-AW knowledge and 
improve the cognitive and practical ability of ICU nurses on ICU-AW, so as to reduce the occurrence of ICU-AW.
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Introduction
Intensive care unit-acquired weakness (ICU-AW) refers 
to that critically ill patients are treated in ICU for a long 
time, especially in mechanical ventilation, resulting in a 
significant decrease in muscle mass and muscle strength 
[1]. ICU-AW is characterized by symmetrical involve-
ment of the extremities especially the lower limbs, the 
most severe muscle weakness in the neuromuscular areas 
of the proximal extremities (such as shoulder and waist), 
and the respiratory muscles may also be involved, result-
ing in delayed weaning of mechanical ventilation [2–4]. 
The incidence of ICU-AW is 67%, which is still as high as 
36% after discharge [5]. Previous study [6] has reported 
that early signs of ICU-AW will appear from the second 
day of admission to ICU. ICU-AW will not only affect 
the rehabilitation of patients, prolong the length of ICU 
stay of patients, increase the cost of medical treatment, 
but also reduce the quality of life and survival rate of 
patients [7–9]. ICU health care providers should not only 
maintain the cardiopulmonary, digestive and renal func-
tions of critically ill patients to ensure the survival rate of 
patients, but also master ICU-AW-related knowledge to 
minimize the occurrence of ICU-AW and improve the 
ability and quality of life of critically ill patients [10, 11].

Some studies [12, 13] suggest that the poor develop-
ment of early activities in ICU may be due to the lack of 
attention of clinical nurses, doctors, hospital administra-
tors and so on. The results of previous study [14] show 
that medical staff are lack of understanding of the causes 
of ICU-AW and have not clear measures to prevent the 
occurrence of ICU-AW. There are also researchers who 
have intervened critically ill patients with early activi-
ties and achieved good results. Ye et al [15] have used a 
self-designed bed rest exercise therapy device to carry 
out active functional exercise on the second day after 
admission of ICU patients, which have promoted the 
rehabilitation of critically ill patients and have reduced 
the incidence of ICU-AW. At present, little attention 
has been paid to ICU-AW, and effective prevention and 
treatment measures are lacking. Therefore, in the daily 
medical and care services of ICU, it is very necessary 
to deepen the understanding of ICU-AW and have the 
behavior of preventing ICU-AW. Therefore, this study 
aims to investigate the current situation of ICU nurses’ 
ICU-AW knowledge, attitude and behavior, and analyze 
the main influencing factors, to provide insights for clini-
cal nursing care.

Methods
Study design
This study was a cross-sectional survey design.

Ethical consideration
This study was a cross-sectional survey design. The study 
had been reviewed and approved by the ethics committee 
of The First Affiliated Hospital of Nanjing Medical Uni-
versity (approval number: 2024-SR-007) and Children’s 
Hospital of Nanjing Medical University (approval num-
ber: 202402013-1). Written informed consents had been 
obtained from all the surveyed nurses.

Participants
ICU nurses from the comprehensive medical-surgical 
ICUs of two tertiary hospitals in Jiangsu province were 
included as participants from October 10 to Novem-
ber 15, 2023. The inclusion criteria of this survey were 
as follows: ICU registered nurses who directly provided 
nursing services for critically ill patients; working inde-
pendently for more than 6 months in ICU; nurses agreed 
to participate in this study and signed informed consent 
form. The exclusion criteria for nurses were as follows: 
nurses who were on maternity leave, sick leave, rotation 
or other reasons who were not on duty; nurses who did 
not want to participate in this survey.

Survey tool
The contents of the questionnaire included the general 
data of nurses and the questionnaire of ICU-AW knowl-
edge, attitude and behavior of ICU nurses. The general 
information we intentionally to collect in this survey 
included ICU nurses’ gender, age, education level, mari-
tal status, years of ICU work experience, professional 
ranks and titles, and whether the ICU nurse had received 
the training about the ICU-AW. The ICU-AW knowl-
edge, attitude and behavior questionnaire of the ICU 
nurses had been developed by Wu et al [16], which was 
divided into three dimensions: knowledge, attitude and 
behavior of ICU-AW, with 31 items. (1) ICU-AW knowl-
edge (15 items): subjective knowledge (items 1–6), three 
options for answers, respectively, 3 points, 2 points and 
1 point; objective knowledge (items 7–15), three options 
for answers, 3 points, 2 points and 1 point respectively. 
The total score range was 15 ∼ 45 points, the higher the 
score, the better the ICU-AW knowledge of ICU nurses. 
(2) ICU-AW attitude (8 items), there were five options 
for answers, which were 5, 4, 3, 2 and 1 points respec-
tively. The total score ranges from 8 to 40, the higher the 
score, the better the ICU-AW attitude of ICU nurses. (3) 
ICU-AW behavior (8 items), the answer had five options, 
with a total score of 5, 4, 3, 2 and 1, respectively. The 
total score ranged from 8 to 40, and the higher the score, 
the more ICU-AW behaviors performed by ICU nurses. 
We made a quartile discrimination of the scores of each 
part. <25% indicated very poor, 25 ∼ 50% indicated poor, 
50%∼75% indicated normal, > 75% indicated good. It has 
been reported that the Cronbach’s α coefficient of the 
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ICU-AW knowledge, attitude and behavior questionnaire 
was 0.858 and the content validity was 0.873, indicating 
that the questionnaire had good reliability and validity 
[17, 18].

Survey process
We had performed a pilot study on ten nurses before car-
rying on the survey process to assess the clarity, feasibil-
ity, and time needed to fill out the questionnaire. When 
the researchers handed out the questionnaire, they used 
unified instructions for guidance and requirements. The 
questionnaire was filled out by ICU nurses indepen-
dently, and each questionnaire was completed within 
40  min, and was collected on the spot. The researchers 
carefully checked the recovered ICU-AW knowledge, 
attitude and behavior questionnaire of ICU nurses. If the 
items were filled in an option, or if the missing items in 
the same questionnaire were more than 20%, the ques-
tionnaire would be considered invalid and would not be 
entered into the database.

In order to better count and checked the questionnaire 
data, the recovered questionnaires were uniformly num-
bered. In this study, the data and data were checked and 
input twice. If there was any logical error, we checked 
and corrected the original data to ensure the accuracy 
and authenticity of the data.

Statistical analysis
According to previous research reports [19, 20], the 
total sample size should be 5 ∼ 10 times of the variable 
number, that is, sample size = variable × (5 ∼ 10) × [1 + 
(10%∼15%)]. There were 31 independent variables in 
this study, and the calculated sample size was 155 ∼ 310 
people. Considering that there may be invalid question-
naires in the course of the survey, the sample size could 
be expanded to 310 × 110%=341. Therefore, at least 341 
ICU nurses should be included in this survey.

SPSS24.0 statistical software was used for data process-
ing and analysis. Frequency and constituent ratio were 
used to describe the general data of ICU nurses. All the 
data has been checked for normality by Shapiro-Wilk test 
before comparison, mean ± standard deviation or median 
and interquartile range were used to describe the scores 
of ICU-AW knowledge, attitude and behavior of ICU 
nurses. The comparison of each knowledge, attitude and 
behavior scores were performed by independent t-test or 
analysis of variance test as appropriated. Pearson correla-
tion was used to analyze the correlation among ICU-AW 
knowledge, attitude and behavior of ICU nurses (| r| < 
0.3 indicates no correlation, 0.3 < =| r| < = 0.5 indicates 
low correlation, 0.5 < =| r| < = 0.8 indicates significant 
correlation, and| r|> 0.8 indicates high correlation). Reg-
ularization terms were introduced to help correct multi-
collinearity, it encouraged smaller coefficient values, and 
effectively reduced the sensitivity of the model to rel-
evant predictive variables [21]. This regularization could 
lead to more stable and explainable regression coeffi-
cients, and could improve the overall performance of 
the model in the presence of multicollinearity [22]. Mul-
tiple linear regression analysis was used to evaluate the 
influencing factors of ICU-AW knowledge, attitude and 
behavior scores. All the tests in this study were bilateral 
tests, P < 0.05 suggested that there was significant statisti-
cal difference.

Results
Clinical characteristics of included nurses
A total of 380 questionnaires were distributed initially, of 
which 16 were invalid and a total of 364 valid question-
naires were included. As presented in Table  1, most of 
the ICU nurses investigated were female, with an average 
age of 30.15 ± 6.22 years old, and an average of 5.25 ± 2.08 
ICU working years. Most ICU nurses were senior nurses 
with junior college or bachelor degree, and most nurses 

Table 1 The characteristics of included nurses(n = 364)
Items Number of 

nurses
Per-
centage

Gender
 Male 56 15.38%
 Female 308 81.62%
Age(y)
 18 ∼ 25 131 35.99%
 26 ∼ 35 144 39.56%
 36 ∼ 45 81 22.25%
 > 45 8 2.20%
Education level
 Junior college degree 187 51.37%
 Bachelor degree 171 46.98%
 Master degree 6 1.65%
Marital status
 Unmarried 148 40.66%
 Married 216 59.34%
Years of ICU work experience
 < 5 114 31.32%
 6 ∼ 10 178 48.90%
 11 ∼ 20 59 16.21%
 > 20 13 3.57%
Professional ranks and titles
 Junior nurse 125 34.34%
 Senior nurse 176 48.35%
 Nurse in charge 55 15.11%
 Deputy chief nurse 5 1.37%
 Chief nurse 3 0.82%
Had received the training about the ICU-
acquired weakness
 Yes 133 36.54%
 No 231 63.46%



Page 4 of 7Zhao et al. BMC Nursing          (2024) 23:377 

were married. Only 36.54% nurses had received the train-
ing about the ICU-acquired weakness.

Results of each KAB score
As indicated in Table  2, the ICU-AW knowledge of 
ICU nurses was 21.96 ± 5.72 (< 50% of the total knowl-
edge score), the ICU-AW attitude of ICU nurses was 
30.24 ± 5.05(< 75% of the total attitude score), the ICU-
AW behavior of ICU nurses was 26.77 ± 5.81(< 75% 
of the total behavior score), the total score was 
79.21 ± 12.69(< 75% of the total score).

Correlation analysis in nurses’ characteristics and 
knowledge, attitude and behavior
As presented in Table  3, nurses’ ICU-AW knowledge, 
attitude and behavior were all positively correlated 
(r = 0.548, 0.605 and 0.566, all P < 0.05).

Comparison of scores in characteristics in univariate 
analysis
As shown in Table  4, univariate analysis indicated that 
there were statistical differences in the knowledge score 

Table 2 The knowledge, attitude and behavior scores of nurses 
about the about ICU-acquired weakness
Item Average score Score range
Knowledge 21.96 ± 5.72 14∼25
Attitude 30.24 ± 5.05 22∼36
Behavior 26.77 ± 5.81 20∼29
Total score 79.21 ± 12.69 66∼90

Table 3 Correlation analysis of nurses’ knowledge, attitude and 
behavior about ICU-acquired weakness
Item Knowledge 

score
Attitude 
score

Be-
havior 
score

Knowledge score 1.00 0.548* 0.605*

Attitude score - 1.00 0.566*

Behavior score - - 1.00
*, P < 0.05

Table 4 Univariate analysis on the knowledge, attitude and behavior scores of nurses about ICU-acquired weakness
Items Knowledge Attitude Behavior

Score t/F P Score t/F P Score t/F P
Gender 7.073 0.006 6.602 0.123 5.169 0.106
 Female 22.04 ± 5.21 30.99 ± 51 26.58 ± 5.02
 Male 20.37 ± 5.09 29.94 ± 4.29 26.81 ± 6.72
Age(y) 5.928 0.013 5.041 0.021 5.267 0.024
 18 ∼ 25 20.20 ± 6.01 27.19 ± 6.18 26.04 ± 5.92
 26 ∼ 35 21.41 ± 5.03 30.10 ± 4.98 26.97 ± 6.65
 36 ∼ 45 22.19 ± 5.28 30.49 ± 5.05 27.88 ± 5.35
 > 45 24.43 ± 5.87 31.85 ± 6.12 29.05 ± 5.81
Education level 6.101 0.029 4.192 0.204 5.1 08 0.004
 Junior college degree 19.31 ± 6.44 29.94 ± 4.83 24.07 ± 5.94
 Bachelor degree 21.84 ± 5.16 30.20 ± 5.24 26.94 ± 6.11
 Master degree 23.47 ± 5.07 30.59 ± 5.07 27.89 ± 6.12
Years of ICU work experience 5.095 0.014 5.608 0.017 5.901 0.023
 < 5 19.24 ± 5.89 29.56 ± 5.22 25.26 ± 6.73
 6 ∼ 10 21.02 ± 6.18 30.14 ± 5.87 26.64 ± 5.05
 11 ∼ 20 21.59 ± 5.48 30.97 ± 4.09 27.09 ± 5.94
 > 20 23.09 ± 5.23 31.63 ± 5.25 27.45 ± 5.06
Professional ranks and titles 7.055 0.031 5.081 0.044 5.036 0.040
 Junior nurse 19.62 ± 5.09 29.05 ± 5.31 25.91 ± 6.53
 Senior nurse 20.17 ± 5.95 29.89 ± 4.95 26.49 ± 5.56
 Nurse in charge 21.13 ± 6.67 30.27 ± 5.33 27.01 ± 6.24
 Deputy chief nurse 22.29 ± 5.24 31.85 ± 6.05 27.28 ± 5.85
 Chief nurse 24.85 ± 5.76 31.97 ± 4.77 27.90 ± 5.08
Marital status 5.844 0.076 5.404 0.112 6.169 0.092
 Unmarried 21.05 ± 6.44 30.12 ± 4.69 26.62 ± 5.86
 Married 21.94 ± 5.12 30.42 ± 5.01 53.85 ± 6.02
Had received the training about the ICU-acquired weakness 5.708 0.001 3.125 0.005 4.099 0.024
 Yes 25.03 ± 5.43 31.75 ± 5.48 28.02 ± 6.93
 No 18.95 ± 4.88 29.88 ± 5.73 24.27 ± 6.22
Notes: t: t test; F, analysis of variance test
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of ICU nurses with different gender, age, education level, 
years of ICU work experience, professional ranks and 
titles and had received the training about the ICU-AW 
(all P < 0.05). There were statistical differences in the atti-
tude score of ICU nurses with different age, years of ICU 
work experience, professional ranks and titles and had 
received the training about the ICU-AW (all P < 0.05). 
There were statistical differences in the behavior score 
of ICU nurses with different age, education level, years 
of ICU work experience, professional ranks and titles 
and had received the training about the ICU-AW (all 
P < 0.05).

Results of multiple linear regression analysis
As presented in Table 5, multiple linear regression analy-
ses indicated that age, years of ICU work experience, pro-
fessional ranks and titles, had received the training about 
the ICU-AW were the influencing factors of knowledge, 
attitude and behavior of ICU nurses about ICU-AW (all 
P < 0.05).

Discussion
83.15% of patients with mechanical ventilation > 4 days 
have ICU-AW, and ICU-AW begin to appear a few hours 
after mechanical ventilation [23, 24]. Some studies [25–
27] have shown that once patients in ICU are complicated 
with neuromuscular damage, most patients not only can-
not be cured, but also their hospitalization and rehabili-
tation time are significantly prolonged. ICU nurses, as 
the most direct and frequent contacts of ICU patients, 
a solid grasp and rational use of ICU-AW knowledge is 
of great significance to reduce the occurrence of ICU-
AW and improve the prognosis of patients [28, 29]. The 
results of this survey show that nurses in ICU lack rele-
vant knowledge about ICU-AW, nurses’ attitude towards 
ICU-AW needs to be improved, and nurses’ ICU-AW 
behavior in ICU needs to be strengthened. Besides, this 

study has found that age, years of ICU work experience, 
professional ranks and titles, had received the training 
about the ICU-AW are the influencing factors of knowl-
edge, attitude and behavior of ICU nurses about ICU-
AW, targeted education and interventions are needed to 
improve the ICU nurses’ ICU-AW knowledge, attitude 
and behavior.

At present, there are very few studies on ICU-AW in 
China, which lead to the lack of learning resources and 
clinical experience of ICU nurses, which is not con-
ducive to the updating of ICU nurses’ knowledge and 
clinical practice [30]. In general, ICU nurses only rely 
on their own or other clinical experience to evaluate 
whether patients have neuromuscular dysfunction and 
lack systematic knowledge of ICU-AW [31]. The con-
tent of critical care textbooks in colleges and universi-
ties lags behind and is out of touch with clinical needs, 
which affects ICU nurses’ understanding of new view-
points and new knowledge to a certain extent [32]. The 
results of this study have found that the knowledge score 
is lower than the attitude and behavior score, it shows 
that although nurses are lack of knowledge about ICU-
AW, their attitudes and behaviors are more positive. It is 
advisable for nursing managers to continually refresh and 
expand the theoretical framework pertaining to ICU-AW 
within the scope of ongoing education and training pro-
grams. By increasing the emphasis on ICU-AW specific 
training modules, a more profound understanding can be 
instilled within the nursing team. This, in turn, leads to a 
significant enhancement in the nurses’ knowledge base, 
attitudes, and behavioral responses towards ICU-AW. 
Besides, nurses in ICU need to be highly vigilant in their 
daily nursing work to ensure that all nursing measures 
are completed timely and correctly, so nurses in ICU are 
often in a state of tension, which affects their attitude 
towards ICU-AW to some extent [33]. On the other hand, 
ICU nurses often work night shifts with heavy load, and 
high work pressure lead to their physical and mental state 
of fatigue [34]. Therefore, it is suggested that hospital 
managers should allocate ICU nursing human resources 
reasonably, pay attention to the professional psychologi-
cal state of ICU nurses, and pay attention to the balance 
between their value and the return, so as to stimulate 
their work enthusiasm and improve ICU nurses’ attitude 
towards ICU-AW.

The results of this study have shown that the ICU-AW 
behavior level of ICU nurses needs to be improved. Some 
studies [35, 36] have pointed out that ICU generally 
lacks professional rehabilitation physician, and patients’ 
early activities generally need to be carried out by ICU 
nurses, but they lack relevant knowledge of limb reha-
bilitation exercises, standard procedures for evaluating 
neuromuscular function and early activity patterns that 
should be accepted by ICU patients, which can easily lead 

Table 5 Multiple linear regression analysis on the influencing 
factors of knowledge, attitude and behavior of ICU nurses about 
ICU-acquired weakness
Variables Partial 

regression 
coefficient

Stan-
dard 
error

Standardized 
regression 
coefficient

t P

Age(y) 5.007 2.413 0.185 2.073 0.021
Years of 
ICU work 
experience

6.054 2.302 0.299 2.181 0.004

Professional 
ranks and titles

4.218 2.166 0.125 3.945 0.016

Had received 
the training 
about the 
ICU-acquired 
weakness

7.315 2.943 0.344 2.750 0.013

Notes: R2 = 0.156, adjusted R2 = 0.138, F = 6.597



Page 6 of 7Zhao et al. BMC Nursing          (2024) 23:377 

to poor behavior towards ICU-AW. It is difficult for ICU 
nurses to carry out early activities for critically ill patients 
because patients with tracheal intubation or ventilator 
are unwilling to cooperate because of hard work, while 
family members are worried about safety [37]. When 
nursing critically ill patients with changeable and com-
plex conditions, ICU nurses’ relative lack of ICU-AW 
knowledge directly affects their ICU-AW nursing behav-
ior [38]. Therefore, the ICU-AW behavior of nurses with 
ICU needs to be strengthened.

There are significant differences in the scores of ICU 
knowledge among ICU nurses with different ages, work-
ing years, educational background and professional title. 
Previous study [39] has found that ICU nurses with dif-
ferent levels of experience have different degrees of 
mastery of ICU-AW knowledge, and the higher the edu-
cational background, the higher the score of ICU-AW 
knowledge, which may be that the higher the educational 
background of ICU nurses, the stronger their curiosity 
for knowledge, and they are good at observing the pre-
monitory changes of critically ill patients in advance, and 
analyze and summarize various problems in clinical nurs-
ing work to understand and seek solutions. The knowl-
edge score of ICU nurses with senior professional titles 
is higher than that of primary and intermediate profes-
sional titles, which may be related to the strong ability of 
analyzing and solving problems of these ICU nurses, and 
they have certain ability of nursing scientific research. 
When they find that they have doubts about caring for 
critically ill patients, they may search the relevant litera-
ture for solutions. The promotion of professional title is 
beneficial to the improvement of ICU nurses’ personal 
professional quality and comprehensive ability [40].

There are some limitations in this survey. First of all, 
this study is designed for a cross-sectional survey, which 
only investigate ICU nurses from two tertiary hospitals 
in China, the sample size of the study is small and lim-
ited. Secondly, this survey has only analyzed the general 
demographic factors that affected the level of ICU-AW 
knowledge, attitude and behavior of ICU nurses, and 
does not investigate whether the allocation of ICU nurs-
ing human resources, the treatment of ICU nurses and 
the risk management of critically ill patients have any 
influence on the results of the study. Besides, there is 
a lack of official formal training on ICU-AW for the 
included nurse, the answer regarding had received the 
training about the ICU-AW may be more subjective. 
Future large-sample, multicenter and high-quality stud-
ies are needed to further analyze and explore the current 
situation and influencing factors of ICU-AW knowledge, 
belief and behavior in ICU nures to reduce the clinical 
ICU-AW.

Conclusion
In summary, this survey found that the level of knowl-
edge, belief and behavior of ICU nurses towards ICU-AW 
needs to be improved. Besides, age, years of ICU work 
experience, professional ranks and titles, had received the 
training about the ICU-AW are the influencing factors of 
knowledge, attitude and behavior of ICU nurses to ICU-
AW. Hospital nursing managers can carry out targeted 
intervention and guidance from these aspects to improve 
the level of ICU-AW knowledge, attitude and behavior 
of ICU nurses. There is a close relationship among ICU 
nurses’ ICU-AW knowledge, attitude and behavior. By 
improving ICU nurses’ awareness of ICU-AW, gradually 
forming a better belief, and then taking a positive atti-
tude to change ICU-AW behavior, it may be beneficial 
to reduce the occurrence of ICU-AW and promote the 
rehabilitation and prognosis of ICU patients.
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