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Purpose: This study investigated the knowledge, performance, and barrier awareness of Intensive Care Unit (ICU)
medical staff concerning the prevention and management of Pain, Agitation/Sedation, Delirium, Immobility, and
Sleep Disruption (PADIS) in critically ill adult patients, and aimed to identify the factors influencing the performance
of evidence-based PADIS management. Methods: This cross-sectional and correlational study included 189
medical staff (17 physicians, 172 nurses) working in ICUs in two hospitals and recruited between July 13 and 31,
2022. Multiple linear regression analysis was performed to identify the factors associated with the PADIS-related
performance of medical staff. Results: The evidence-based performance level for PADIS prevention and
management had a mean score of 3.55+0.37 out of 5 points, and the mean knowledge score was 28.23+3.00
out of 33 points. The mean awareness score for barriers to implementing PADIS prevention and management
guidelines was 2.9110.39 out of 5 points. Multiple regression analysis indicated that knowledge of delirium (3=.19,
p=.014) and awareness of barriers within the individual domains of medical staff (3=-.20, p=.034) significantly
influenced PADIS-related performance. Conclusion: To implement evidence-based practices for the prevention
and management of PADIS, steps should be taken to improve the knowledge and awareness of medical staff
regarding PADIS. This could be improved through organizational support, such as systematic education and
staffing. Specifically, an education program centered on delirium could significantly improve PADIS-related
knowledge and performance.
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ment characterized by bright lights and noise, and isolated
from their families, often experience a range of physical

INTRODUCTION

Each year, an average of 220,000 patients are admitted
to the Intensive Care Unit (ICU), a figure that continues to
rise annually. However, there has been a consistent de-
crease in mortality rates, dropping from 58.6% in 2008 to
33.8% in 2018 [1]. This data suggests an increasing number
of patients are being discharged from the ICU after suc-
cessful treatment. These patients, having been exposed to
a variety of medical devices and equipment in an environ-

and emotional distress beyond their primary illnesses [2].
Consequently, survivors of the ICU frequently face health
issues such as cognitive decline, muscle weakness, anxi-
ety, and depression. These problems were collectively
termed Post-Intensive Care Syndrome (PICS) by the Soci-
ety of Critical Care Medicine (SCCM) in 2020 [3]. Further-
more, the burden placed on family members caring for
these patients can lead to their own psychological and
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cognitive issues, diminish their quality of life, and even
result in Post-Intensive Care Syndrome-Family (PICS-F)
[4]. Therefore, the quality of care for ICU survivors and the
reduction of associated complications have become signi-
ficant topics of discussion.

Indeed, patients in the ICU may encounter a range of
issues, including pain, agitation, delirium, immobility,
muscle weakness, sleep disruption, anxiety, and depres-
sion. Primarily, due to the various monitoring devices,
critical care patients have restricted physical activities [5].
They also undergo a variety of invasive and non-invasive
treatments, routine position changes in the ICU, airway
suctioning, wound disinfection, and intubation removal,
all of which can cause pain and discomfort [6]. Conse-
quently, assessing pain and managing it appropriately can
alleviate patients' stress and facilitate procedures, using
measures such as sedation when necessary [7]. Maintain-
ing patient calmness is beneficial for their stability and
safety as it reduces discomfort and anxiety, and enhances
their coordination with respirators [8].

In addition to pain, patients may experience agitation,
delirium, and sleep disruption if environmental stimuli,
such as bright lights and noises, are not adequately con-
trolled [6]. Delirium, characterized by cognitive impair-
ment and behavioral disorders, is commonly observed in
medical institutions. The incidence of delirium varies wide-
ly, ranging from 22.4% to 86.8% depending on the patient
population, with the highest rates found among ICU pa-
tients [9,10]. Critical care patients, in particular, often suf-
fer from sleep insufficiency due to both environmental
and non-environmental factors, including psychological
elements (such as anxiety and fear) and medication use
[11,12]. These factors significantly contribute to the onset
of delirium. Furthermore, sleep deprivation can lead to a
compromised immune system, cognitive dysfunction, fa-
tigue, reduced physical activity, and respiratory disorders
[13]. Therefore, it is crucial to identify and address the fac-
tors causing delirium and sleep insufficiency early on, and
to implement appropriate interventions. Various pharma-
cological and non-pharmacological treatments should be
provided based on clinical judgment [11,14].

Issues such as the use of restraining bands due to delir-
ium, and reduced physical activity resulting from insuffi-
cient sleep, can lead to muscular weakness [15]. It is esti-
mated that between 25 to 80% of patients admitted to the
ICU experience a loss of muscle mass and a decrease in
limb muscle strength, even in the absence of diseases that
directly impact muscle strength [15,16]. Furthermore, this
muscular weakness may persist even if the patients' un-
derlying conditions improve [17].
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To mitigate the numerous complications experienced
by adult critical care patients, the SCCM issued guidelines
for the management of Pain, Agitation, and Delirium
(PAD) [18]. A randomized controlled trial found that as-
sessing PAD and implementing evidence-based manage-
ment significantly reduced the length of ICU stays, dura-
tion of respiratory support, and mortality rates, demon-
strating the significant impact of PAD guidelines on ICU
patient health outcomes [19]. Moreover, it was observed
that an integrated management program linking PAD
management guidelines to spontaneous awakening,
breathing exercises, early ambulation, and sleep programs
improved patient prognosis and reduced medical costs
[20]. In 2018, the SCCM released the Pain, Agitation/
Sedation, Delirium, Immobility, and Sleep Disruption
(PADIS) Guidelines, an updated and more comprehensive
version of the PAD guidelines, which now includes im-
mobility and sleep disruption [11]. In Korea, the Korean
Society of Critical Care Medicine (KSCCM) translated and
published these guidelines [21], and recently released the
2021 KSCCM Clinical Practice Guidelines for Pain,
Agitation, Delirium, Immobility, and Sleep Disturbance in
the Intensive Care Unit, which are adapted to local con-
ditions [22]. Despite recommendations for these clinical
practice guidelines to be applied in the ICU, there is a lack
of sufficient research, both in Korea and internationally, to
determine whether the PADIS guidelines are actually be-
ing implemented, the level of understanding among medi-
cal staff, and the potential issues if the guidelines prove
difficult to implement [23,24]. Given that medical staff of-
ten place greater emphasis on experiential knowledge in
clinical practice and struggle to keep up with the latest evi-
dence [25], it is crucial to determine their level of familiar-
ity with the most recent guidelines. However, possessing
knowledge of the guidelines and applying them in prac-
tice are two different things, as various individual, inter-
disciplinary, and organizational factors can impede im-
plementation, or it may be perceived as such [26].
Therefore, it is deemed necessary to identify these chal-
lenges in order to enhance the quality of critical care and
improve patient outcomes.

This study aims to explore the clinical performance,
knowledge, and barrier awareness of medical staff regard-
ing PADIS care in adult critical care patients based on the
latest PADIS guidelines and identify the factors influenc-
ing the level of PADIS-related performance. The results of
this study will be used as basic data for establishing and
applying clinical practice strategies for improving the care
of critical care patients.



METHODS

1. Design

This is a cross-sectional, correlational study to assess
ICU medical staff's evidence-based performance, knowl-
edge, and awareness of potential barriers in PADIS pre-
vention and management, and to investigate factors af-
fecting the performance of PADIS prevention and man-
agement.

2. Participants

The participants in this study were medical staff, specif-
ically nurses and physicians, who personally managed pa-
tients in the ICU of tertiary hospitals and consented to par-
ticipate in this study. We excluded newly hired nurses
with less than one year of experience and nurse managers
who did not personally participate in patient care. Given
that physicians operate within a different career system,
managing ICU patients only after having managed ward
patients, we included all physicians with ICU experience,
barring those with less than one year of clinical experience.

G*Power (version 3.1.9) [27] was used to calculate the
sample size for this study. A multiple regression analysis
was performed to examine the factors influencing the final
PADIS performance. The minimum sample size of 172
was calculated based on 10 predictive factors: age, gender,
education level, job, clinical career, ICU career, working
department, whether education was provided, knowl-
edge, and barrier awareness. We also considered a moder-
ate effect size of 0.15, a significance level of .05, and a test
power of 95%. We further calculated a final sample size of
197, taking into account potential data inaccuracies and a
dropout rate of 15%. Approximately 200 questionnaires
were distributed, taking into account the number of ICUs
and the medical staff at the two tertiary hospitals under
study. After excluding eight participants who met the ex-
clusion criteria and three who did not complete the survey
faithfully, we used the data from a total of 189 participants
for the analysis.

3. Measures

1) Evidence-based performance of PADIS prevention and
management
The measure for assessing the evidence-based perform-
ance of PADIS prevention and management in this study
was developed based on the KSCCM's translated version
[21] of the Clinical Practice Guidelines for the Prevention
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and Management of Pain, Agitation/Sedation, Delirium,
Immobility, and Sleep Disruption in Adult Patients in the
ICU [11] developed by the SCCM in 2018, as well as the
2021 KSCCM Clinical Practice Guidelines for Pain, Agita-
tion, Delirium, Immobility, and Sleep Disturbance in the
Intensive Care Unit [22]. The 2018 PADIS guidelines in-
clude 37 recommendations, two appropriate clinical prac-
tice plans, and 32 suggestions without specified recom-
mendation levels. The 2021 clinical practice guidelines
consist of 42 recommendations, which are divided into
three levels of recommendations. Performance measures
the effectiveness of medical staff in implementing these
items in actual clinical practice. Therefore, the verbs were
altered to action-oriented terms, such as "use" or "con-
duct." Recommendations that only apply to specific ICU
patients or patients undergoing specialized surgery (for
example, thoracic surgery patients), interventions not im-
plemented in Korean clinical practice, items where per-
formance cannot be measured (such as prognoses, treat-
ment results, cases without recommendations, etc.), and
repetitive recommendations were excluded.

The principal investigator, who has over 10 years of
clinical experience, collaborated with a professor of adult
nursing to draft 40 items for the tool through a series of
discussions. Subsequently, five experts, including two ICU
specialists, a nursing professor who specializes in measur-
ing tool development, and two nurses with over a decade
of ICU experience and at least a master's degree, validated
the content relevance of the created items. A 4-point scale,
ranging from 1 point for "very inappropriate" to 4 points
for "very appropriate," was utilized to assess the content
validity of each item. The content validity index was then
calculated. Only items with an Item-Content Validity Index
(I-CVI) of 0.8 or higher were selected. Following the initial
content validity assessment, it was observed that six items
scored 0.8 or less. After further discussions, two items (one
about pain and another about delirium) were eliminated,
while four items were revised and supplemented for the
second content validity assessment. Upon completion of
the second assessment, all items achieved an I-CVI of 0.8
or higher, and the Scale-Content Validity Index (5-CVI) of
the final 38 items was 0.93. The final tool includes 15 items
related to pain performance, 5 items on agitation/seda-
tion, 7 items on delirium, 2 items on immobility, and 9
items on sleep disruption (see Appendix 1). Each item is
evaluated using a 5-point Likert scale, with 5 points in-
dicating "always" and 1 point indicating "never." A higher
score corresponds to a higher level of evidence-based per-
formance in PADIS prevention and management. The
Cronbach's @ of the tool in this study was .91.
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2) Evidence-based knowledge of PADIS prevention and

management

In this study, the same guidelines used for performance
were also applied to assess knowledge about PADIS pre-
vention and management. The content validity of these
guidelines was confirmed by the same group of experts.
Initially, a draft tool consisting of 50 items was created.
The relevance of these items was then evaluated by five
experts to calculate the first Content Validity Index (CVI).
Ten items with a first CVI of 0.8 or less were identified, and
an additional seven items were removed based on the ex-
perts' additional feedback. This feedback pertained to the
items' applicability in actual clinical practice, the clarity of
the evidence they provided, and their similarity to the per-
formance items. For instance, items related to treatment
factors such as inhaled anesthetics, nonsteroidal anti-in-
flammatory drugs (NSAID topical gel), and cybertherapy
like Virtual Reality (VR) were removed. Items suggesting
that family members could conduct pain assessments for
patients unable to self-report were also removed, as were
items considered controversial, such as those about the
treatment of delirium in critical care patients and therapy
for subsyndromal delirium. After this process, a total of 33
items were selected for the final tool. Upon the second CVI
assessment, all items scored 0.8 or higher, and the S-CVI
was 0.89. The final tool includes 11 items about pain-re-
lated knowledge, 5 items about agitation/sedation, 9 items
about delirium, 2 items about immobility, and 6 items
about sleep disruption (Appendix 2). Each item offers
three possible responses: "yes," "no," and "unknown."
Correct answers are awarded one point, while incorrect
answers and "unknown" responses receive no points. This
results in a total score range of 0 to 33 points, with higher
scores indicating a greater level of knowledge about
PADIS prevention and management. The reliability of the
tool in this study, as measured by the Kuder-Richardson
Formula 20 (KR-20), was .65.

3) Barrier awareness regarding the implementation of

PADIS prevention and management guidelines

In this study, we developed a tool to assess awareness of
potential barriers to the implementation of the PADIS pre-
vention and management guidelines. This tool was based
on various potential barrier factors associated with the im-
plementation of evidence-based clinical practice, as out-
lined in "Interpreting and Implementing the 2018 Pain,
Agitation, Sedation, Delirium, Immobility, and Sleep Dis-
ruption Clinical Practice Guideline" by the SCCM's medi-
cal professionals [23]. A review of the literature identified
several barrier factors, including the complexity of apply-
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ing clinical practice guidelines, organizational support, re-
source accessibility, the clinical period of evidence-based
practice, the provision of education, financial support,
team communication, the ICU's organizational culture,
and individual self-efficacy. The principal investigator
and a professor of adult nursing initially agreed on 26
items that could potentially act as barriers within these
factors. These items were then categorized into three
groups: individual factors, ICU team factors, and hospital
organization factors. After five experts calculated the first
CVI for 25 of these items, it was found that three items had
a CVI of less than 0.8. One item, "education is provided in
a multimodal way to facilitate knowledge transfer for in-
dividuals with different learning styles," was deemed sim-
ilar in meaning to "education is provided at different times
and in different methods." As a result, this item was re-
moved, and two items were revised and supplemented
based on expert feedback. When the second CVI was cal-
culated by the same group of experts, all items scored 0.8
or higher, with an S-CVI of 0.94. The final tool consisted of
25 items: 8 items related to individual factors such as
self-efficacy, belief, and attitude towards PADIS imple-
mentation; 6 items related to ICU team factors such as
team members' knowledge and skills, attitude towards
PADIS, and experience in quality improvement activities;
and 11 items related to organizational factors such as re-
sources, educational support, compensation, and culture
(Appendix 3). Each item was scored on a 5-point Likert
scale, ranging from 1 point ("strongly agree") to 5 points
("strongly disagree"). The seven positive items were reverse-
coded, meaning a higher score indicated greater aware-
ness of potential barriers to PADIS prevention and man-
agement. The tool's Cronbach's . in this study was .80.

4) General characteristics of participants

The general characteristics of the participants were in-
vestigated, including age, gender, level of education, and
job (either physician or nurse). Additional factors exam-
ined were total clinical career, ICU career, current working
department, and prior experience of education on adult
ICU patients.

4. Data Collection

The data used in this study were collected at two ter-
tiary hospitals between July 13 and July 31, 2022. The re-
search team visited the nursing departments at both hos-
pitals, where they explained the study's purpose, proce-
dure, inclusion and exclusion criteria, and secured their
cooperation. Each ICU received envelopes containing the



subject information sheet, informed consent form, and a
self-questionnaire, delivered by the ICU Team Leader.
Nurses who voluntarily agreed to participate in the study
after reviewing the information sheet signed the consent
form, placed it back in the envelope, and sealed it. Given
the difficulty of arranging face-to-face meetings with
physicians, the questionnaires were left in the ICU follow-
ing discussions with several professors overseeing the
ICU. Additionally, an online questionnaire was created.
Physicians received a URL to the Google Form, and after
understanding the study's purpose, they were free to com-
plete the survey if they consented. The survey took ap-
proximately 20 minutes to complete, and participants were
given a small gift upon completion. All completed ques-
tionnaires were collected by the nursing department and
statistically analyzed alongside the results from the online
survey, which included responses from 11 physicians.

5. Ethical Considerations

This study received approval (IRB No. CNUH-2021-
439) from the Institutional Review Board (IRB) of a hospi-
tal before it was conducted. The purpose and procedure of
the study, as well as the anonymity and confidentiality of
the participants, were thoroughly explained to the partic-
ipants via a subject information sheet. The survey was
then carried out with those who provided their written
consent and completed the online consent procedure,
based on their willingness to participate. To safeguard the
personal information within the survey data, each ques-
tionnaire was assigned a serial number. The data collected
online were downloaded and stored on the researchers'
personal computers, secured with an encrypted code. The
data analysis was performed using these personal com-
puters. All data will be disposed of three years after the
conclusion of the study, following a retention period.

6. Data Analysis

All collected data were analyzed using SPSS/WIN 21.0.
Descriptive statistics, including frequency, percentage,
mean, and standard deviation, were calculated to describe
the general characteristics of the participants, their per-
formance, knowledge, and awareness of barriers related
to PADIS prevention and management. To examine the
differences in PADIS prevention and management per-
formance based on the participants' general character-
istics, the independent t-test or a one-way ANOVA was
employed. Pearson's correlation was utilized to analyze
the relationship between age and career (continuous vari-
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ables of general characteristics) and knowledge, barrier
awareness, and performance in PADIS prevention and
management (major independent variables). To identify
the independent factors influencing performance in PADIS
prevention and management, a multiple linear regression
analysis was conducted. As a prerequisite, normality was
assessed using skewness and kurtosis before conducting
the regression analysis. A distribution was considered
normal if the absolute value was less than 3 for skewness
and less than 8 for kurtosis [28]. The independence of the
independent variables was evaluated using variance and
the Variance Inflation Factor (VIF), which indicate the cor-
relation between independent variables and the presence
of multicollinearity. The Durbin-Watson index was used
to assess the autocorrelation of the dependent variables.
All analyses were conducted as two-sided tests, with stat-
istical significance only considered if p <.05.

RESULTS

1. General Characteristics of Participants

Out of the 189 participants in this study, 172 (91.0%)
were nurses and 17 (9.0%) were physicians. The mean age
was 29.99+4.25, with 146 (77.2%) of the participants being
women. The majority of participants, 176 to be exact, held
a bachelor's degree as their highest level of education,
while 13 (6.9%) had a master's degree or higher. The mean
length of clinical career was 5.63+4.14 years, and the mean
ICU career was 3.91£2.90 years. A total of 125 participants
(66.1%) reported having received training in adult critical
care patient management (Table 1).

2. Evidence-based Performance, Knowledge, and Barrier
Awareness of Participants in PADIS Prevention and
Management

The mean score for participants' evidence-based per-
formance was 3.55+0.37 out of a possible 5 points. Among
the five sub-factors, the highest scoring was agitation/seda-
tion, with a score of 3.74£0.54 points. This was followed
by immobility, which scored 3.70%0.72 points, and sleep,
which scored 3.65£0.51 points. The sub-factor with the
lowest score was delirium, with 3.12+0.43 points (Table
2). The two items that demonstrated the highest perform-
ance were both related to pain assessment. The first item,
"When evaluating pain in critically ill patients who are
able to self-report pain, I use a valid and feasible pain scale
(e.g., the 0~10 Numeric Rating Scale [NRS]) to express it
verbally," scored 4.40%0.71 points. The second item,
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"When evaluating pain in critically ill patients who cannot
self-report pain but exhibit observable behaviors, I use the
Behavioral Pain Scale in Intubated (BPS) and Nonintu-
bated (BPS-NI) patients and the Critical-Care Pain Obser-
vation Tool (CPOT)," scored 4.30%0.91 points. The two
items with the lowest performance were both reverse
items. The first, "I use vital signs (e.g., Heart Rate [HR],
Blood Pressure [BP], Respiratory Rate [RR], Oxygen Satu-
ration [SpO;], and end-tidal CO,) as pain indicators in

Table 1. General Characteristics of Participants (N=189)
g . n (%) or
Variables Categories M+SD
Age (year) 29.99+4.25
Gender Men 43 (22.8)
Women 146 (77.2)
Education Bachelor's 176 (93.1)
Master's or higher 13 (6.9)
Job Nurse 172 (91.0)
Physician 17 (9.0)
Clinical career (year) 5.631t4.14
ICU career (year) 3.91£2.90
Working department Medical ICU 73 (38.6)
Surgical ICU 59 (31.2)
Emergency ICU 57 (30.2)
Experience of education ~ No 64 (33.9)
on adult ICU patient Yes 125 (66.1)

management

ICU=intensive care unit; M=mean; SD=standard deviation.

critically ill patients," scored 1.47+0.64 points. The second,
"I consider the use of dexmedetomidine (e.g., Dextomin,
Precedex premix) or propofol (e.g., Fresofol) at night to
improve sleep," scored 1.96%0.73 points. These items were
part of the sleep factor (Appendix 1).

The mean knowledge score of participants regarding
PADIS prevention and management was 28.23+3.00 out
of a possible 33 points. Among the sub-factors, the highest
score was for knowledge related to sleep, with a mean
score of 0.95+0.11 points. This was followed by immobil-
ity at 0.93%0.20 points, pain at 0.87%0.11 points, and agi-
tation/sedation at 0.81%0.17 points. The lowest score was
for knowledge related to delirium, with a mean score of
0.79£0.17 points (Table 2). The items with the lowest
knowledge scores were "In critically ill patients under me-
chanical ventilation, light sedation should be prioritized
over deep sedation" in the agitation/sedation category
(0.44%0.50 points), and "The prognosis for patients whose
delirium rapidly and reversibly improves is similar to that
of patients who have not experienced delirium" in the de-
lirium category (0.44£0.50 points) (Appendix 2).

The mean score of the barrier awareness for implement-
ing the PADIS prevention and management guidelines
was 2.91£0.39 out of 5 points. The lowest mean score
(2.85%0.41 points) was for awareness of barriers related to
individual beliefs, attitudes, and self-efficacy regarding
evidence-based clinical practice. The mean score for aware-
ness of barriers related to communication among ICU team
members and their experience was 2.88+0.45 points. The
highest mean score (2.98+0.51) points, was for awareness

Table 2. Performance, Knowledge, and Barrier Awareness of Medical Staff in PADIS Prevention and Management (N=189)
Total
Variables n
M=£SD Range M=£SD Range

Performance 38 3.55+0.37 2.63~4.61 134.97+14.01 100~175
Pain 15 3.61+0.42 2.20~4.73 54.141+6.25 33~71
Agitation/Sedation 5 3.74+0.54 1.80~5.00 18.70+2.69 9~25
Delirium 7 3.12+0.43 1.86~4.43 21.87+2.98 13~31
Immobility 2 3.70£0.72 1.00~5.00 741t1.44 2~10
Sleep Disruption 9 3.651£0.51 2.11~4.78 32.861+4.62 19~43

Knowledge 33 0.86+0.09 0.52~1.00 28.23+3.00 17~33
Pain 11 0.87+0.11 0.45~1.00 9.53+1.26 5~11
Agitation/Sedation 5 0.81£0.17 0.20~1.00 4.03+0.87 1~5
Delirium 9 0.79£0.17 0.11~1.00 7.12+1.54 1~9
Immobility 2 0.93£0.20 0.00~1.00 1.87+0.40 0~2
Sleep Disruption 6 0.95+0.11 0.00~1.00 5.6910.67 0~6

Barrier awareness 25 2.91+0.39 1.84~4.00 72.721+9.69 46~100
Individual 8 2.85+0.41 1.75~4.13 22.80+3.25 14~33
ICU team 6 2.88+0.45 1.50~4.33 17.26+2.67 9~26
Organization 11 2.98+0.51 1.09~4.27 32.78+5.60 12~47

ICU=intensive care unit; M=mean; PADIS=pain, agitation/sedation, delirium, immobility, sleep disruption; SD=standard deviation.
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of barriers related to organizational culture and policies,
such as support and compensation (Table 2). The three
items perceived as the most significant barriers were:
"Documentation burden will increase." (3.61£0.83 points),
"There are many other tasks in the ICU that take prece-
dence over PADIS adoption" (3.45%0.80 points), and
"Additional personnel will be allocated to monitor prog-
ress, provide feedback, and make necessary changes to the
electronic health records" (3.4110.98 points) (Appendix 3).

3. Factors Influencing Evidence-based Performance in
PADIS Management

Upon analyzing the correlation between the partici-
pants' general characteristics, their knowledge of PADIS
prevention and management, their awareness of barriers
to implementation, and their performance in PADIS pre-
vention and management, it was found that both know-
ledge of PADIS prevention and management (p <.001)

ICU Medical Staff's Performance of PADIS Guideline

and barrier awareness (p <.001) were statistically corre-
lated with performance. The general characteristics of the
participants, such as age, career, and job, showed no corre-
lations (Table 3). Specifically, among the sub-factors of
knowledge of PADIS prevention and management, pain
(p=.036), delirium (p <.001), immobility (p=.015), and sleep
disruption (p=.011) were significantly correlated with per-
formance in PADIS prevention and management. Similar-
ly, all subfactors of barrier awareness, namely individual
(p <.001), team (p=.002), and organization (p=.002), were
significantly correlated with performance in PADIS pre-
vention and management.

The statistically significant variables (at a level of p <
.050) in the univariate analysis were all entered into the
multiple linear regression analysis. Upon examining the
correlations between the independent variables, it was ob-
served that none of the variables had a correlation coeffi-
cient of 0.8 or higher. The tolerance values ranged from
0.54 to 0.98, exceeding 0.1, and the VIF varied between 1.02

Table 3. Relationships between Performance and Study Variables (N=189)
Performance
Variables Categories p
M=SD torForr

Age -.00 968

Gender Men 3.54+0.44 0.01 .853
Women 3.55+0.35

Education Bachelor's 3.57+0.36 -0.02 774
Master's or higher 3.47+0.45

Job Nurse 3.541+0.36 0.69 .348
Physician 3.631£0.49

Clinical career .02 .748

ICU career .04 .602

Working department Medical ICU 3.51£0.32 0.03 652
Surgical ICU 3.62+0.41
Emergency ICU 3.53+0.38

Experience of education on adult ICU patient No 3.4910.38 0.12 110
management Yes 3.58+0.36

Knowledge of PADIS prevention and management 31 <.001

Pain 15 .036

Agitation/Sedation 12 119

Delirium .29 <.001

Immobility 18 015

Sleep disruption 19 011

Barrier awareness regarding the implementation of -30 <.001

PADIS prevention and management guideline

Individual -.30 <.001

ICU team -23 .002

Organization -23 .002

ICU=intensive care unit; PADIS=pain, agitation/sedation, delirium, immobility, sleep disruption; SD=standard deviation.
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Table 4. Factors Affecting Evidence-based Performance of PADIS Prevention and Management

Variables B SE B t [4

(Constant) 3.18 0.40 7.87 <.001
PADIS knowledge: pain 0.23 0.23 .07 0.98 328
PADIS knowledge: delirium 041 0.16 19 248 .014
PADIS knowledge: immobility 0.21 0.13 12 1.57 118
PADIS knowledge: sleep disruption 0.52 0.29 13 1.82 .070
PADIS barrier awareness: individual -0.18 0.09 -20 -2.14 .034
PADIS barrier awareness: ICU team -0.03 0.07 -.04 -0.43 671
PADIS barrier awareness: organization -0.07 0.06 -10 -1.20 231

Adj. R>=.16, F=5.84, p<.001

ICU=intensive care unit; PADIS=pain, agitation/sedation, delirium, immobility, sleep disruption.

and 1.83. As this value was less than 10, it indicated the ab-
sence of multicollinearity among the independent vari-
ables. The Durbin-Watson index was calculated to be 1.97
(dU=1.84<d<4-dU=2.16), suggesting that the variables
were independent, irrespective of the autocorrelation of
the dependent variables. Therefore, all assumptions for
the multiple linear regression analysis were met. Post-ana-
lysis, it was determined that a higher level of delirium
knowledge (3=.19, p=.014) and a lower level of individual
barrier awareness among medical staff (3=-.20, p=.034)
were associated with a higher evidence-based perform-
ance of PADIS prevention and management (F=5.84,
p <.001). The model's explanatory power for the perform-
ance of PADIS prevention and management was 16.3%
(Table 4).

DISCUSSION

This study investigated the performance and know-
ledge of ICU medical staff in preventing and managing
PADIS in adult critical care patients. It also aimed to ex-
plore the awareness of barriers involved in the imple-
mentation and to identify the factors influencing perform-
ance in PADIS prevention and management. The study
found that a higher level of knowledge about delirium and
a lower level of individual medical staff's awareness of
barriers were correlated with improved performance.

The mean score for each factor in the knowledge of
PADIS prevention and management was as follows: 0.87
points for pain, 0.81 points for agitation/sedation, 0.79 for
delirium, 0.93 for immobility, and 0.95 for sleep disrup-
tion. Of these five factors, agitation/sedation and delirium
scored relatively lower. Upon evaluating the items within
the agitation/sedation and delirium factors, it became ap-
parent that there is a lack of understanding regarding the
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purpose and maintenance of sedation levels, as well as the
risk factors and prognosis of delirium. A previous study
that assessed the knowledge of existing ICU nurses about
sedation reported a mean score ranging from 17.80 to
17.97 out of 20 points [29,30]. The sub-factors of sedation
knowledge, based on the 2013 PAD guidelines, had a
mean score of 7.23 to 7.27 out of 9, which is relatively low.
The most frequently incorrect response was related to un-
derstanding the purpose of sedation levels in mechan-
ically ventilated patients. This finding aligns with pre-
vious studies [29,30], which also reported this as the most
common error. In essence, the score for knowledge of se-
dation levels in this study reflects a lack of understanding
about the protocols necessary to achieve and maintain
these levels. The knowledge related to the delirium factor
was assessed as the lowest in this study. This is consistent
with a previous study that examined ICU nurses' under-
standing of delirium, where the mean score was a low
31.39 out of 45 points (a mean rating of 2.16 points) [31]. In
this study, the understanding of the risk factors and prog-
nosis of delirium was evaluated as low. This is similar to
the findings of another study [32] conducted with nurses
at a hospital that used the delirium assessment tool in the
ICU. That study found that there is limited knowledge
about its potential to increase mortality and prevent-
ability, despite it being perceived as an important issue re-
quiring active interventions [32]. Limited understanding
of the delirium factor can hinder the effective manage-
ment of critical care patients. Given that knowledge of the
delirium factor was significantly related to performance in
PADIS prevention and management in this study, an im-
proved understanding of the causes, prognosis, and man-
agement of delirium is crucial for the quality management
of critical care patients.

In this study, the mean awareness score of medical staff



regarding barriers to PADIS prevention and management
was 2.91 points. The most significant barrier, as perceived
by the staff, was due to organizational factors, followed by
team factors, and then individual factors. The three items
with the highest barrier awareness scores were: the in-
dividual concern about an increased documentation bur-
den, the team perception that other tasks in the ICU take
precedence over PADIS adoption, and the organizational
need for additional personnel if PADIS guidelines are to
be implemented. This suggests that the adoption of PADIS
guidelines would increase the workload and that the cur-
rent workforce is insufficient to adopt these guidelines.
While a direct comparison is challenging due to this study's
inclusion of physicians in addition to nurses, a previous
study with ICU nurses also reported that excessive work-
load, difficulties in delirium assessment based on patient
characteristics, and time-intensiveness act as barriers to
delirium assessment [33]. These barriers result in delirium
assessment not being prioritized over other assessment
factors by ICU nurses [32]. Moreover, mirroring a pre-
vious study that identified inadequate knowledge, exces-
sive workload, lack of equipment, and absence of proto-
cols or guidelines as barriers to early mobilization [33],
this study found that concerns about excessive workload
or work burden and insufficient organizational support
are major obstacles to the application of evidence-based
clinical practice.

Although the medical staff in this study perceived or-
ganizational barriers as more significant, it was the in-
dividual barriers that showed a substantial correlation with
actual performance. In other words, individual know-
ledge, attitudes, and beliefs significantly influenced the
implementation of PADIS prevention and management.
Among the individual barriers, the item scoring highest
was the belief that " (I think that) documentation burden
will increase," and the item with the lowest score was " (I
think that) ICU team members are considered capable of
practicing the PADIS recommendations." This suggests
that individual medical staff members believe that, de-
spite the ICU team's capability to adopt the PADIS guide-
lines, there is concern about the potential increase in work-
load resulting from this adoption. Therefore, organiza-
tional support, including the provision of systems, work-
force, and guidelines, is crucial for evidence-based prac-
tice. It is equally important for each medical staff member
to acknowledge the significance of organizational support
and to maintain positive attitudes and beliefs.

The mean score for performance in PADIS prevention
and management was 3.55 out of 5 points. The delirium
factor scored the lowest among the sub-factors, with a

ICU Medical Staff's Performance of PADIS Guideline

score of 3.12 points. This suggests that there are insuffi-
cient preventive measures for delirium, as well as inade-
quate responses when it does occur. In contrast, issues re-
lated to pain, agitation/sedation, immobility, and sleep
are relatively well prevented or managed. Within the de-
lirium factor, the items that scored lower than the mean
were the use of a valid tool (for example, the Confusion
Assessment Method for the ICU [CAM-ICU] or the Inten-
sive Care Delirium Screening Checklist [ICDSC]) for delir-
ium in critically ill patients, and pharmacologic interven-
tions for the prevention and treatment of delirium. These
items reflect a lack of regular delirium assessments using a
valid tool and insufficient use of appropriate therapeutic
drugs. These issues need to be addressed not just at an in-
dividual level, but also at the level of the ICU team or the
organization as a whole. Preventive interventions based
on the use of a valid tool have been shown to reduce the in-
cidence of delirium, the length of hospital stay, the length
of ICU stay, and mortality [34]. Therefore, organizational
efforts are needed, such as implementing a valid tool that
can bring about changes in practice and establishing treat-
ment protocols based on these study results. A previous
study reported that the implementation of a delirium edu-
cational program improved knowledge and performance
related to delirium and increased the rate of delirium as-
sessments [35]. Building on these findings, the develop-
ment and implementation of educational programs re-
lated to PADIS could enhance the knowledge and perfor-
mance of medical staff in PADIS prevention and manage-
ment, thereby reducing the incidence of PADIS-related
problems.

Although this study was conducted among the medical
staff of two tertiary hospitals, it only included staff from
one region and investigated a relatively small number of
physicians. These limitations may hinder the generaliza-
bility of the findings to all medical staff. The potential in-
fluence of using both online and offline questionnaires,
due to accessibility issues, on the results cannot be dis-
missed. Furthermore, despite the items being developed
based on the most recent guidelines and literature related
to PADIS in Korea and abroad, the tool was not validated
in several aspects, including construct validity, which is
another limitation. Despite these constraints, this study
provides significant insights as it explores the perform-
ance and knowledge of ICU medical staff regarding the
latest guidelines on the prevention and management of
pain, agitation/sedation, delirium, immobility, and sleep
disruption in adult critical care patients, and addresses the
challenges of practicing.
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CONCLUSION

The results of this study suggest that intervention strat-
egies, such as educational programs aimed at enhancing
the knowledge of ICU medical staff about PADIS pre-
vention and management, are necessary. These programs
should particularly focus on improving understanding of
delirium to enhance clinical practice performance based
on PADIS Guidelines for critical care patients. The devel-
opment and implementation of interventions to boost the
knowledge of nurses, who constitute the majority of medi-
cal staff and provide round-the-clock patient care, are ex-
pected to directly influence the prevention and manage-
ment performance of PADIS in critical care patients. In ad-
dition to improving knowledge, these intervention pro-
grams should also consider strategies for achieving pos-
itive outcomes from the medical staff's PADIS practice and
for decreasing awareness of potential barriers. Further-
more, the efficient establishment of evidence-based man-
agement for critical care patients in the clinical field can be
achieved if these intervention programs are offered to all
ICU medical staff. This can be further enhanced by im-
proving communication among ICU team members and
by fostering a supportive organizational culture and system.
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Appendix 1. Scores for Each Item of Performance of PADIS Prevention and Management (N=189)
Item n M£SD
Performance - Pain 15 3.611£042

Q1 T assess both psychological (e.g., anxiety and depression) and demographic (e.g., age, one or more comorbidities, and history of 4.16+0.72
surgery) factors in pain at rest.

Q2 I assess various factors (e.g., preprocedural pain intensity, the type of procedure, underlying disease, age, sex, and ethnicity, etc.) 4.20+0.69
in pain during a procedure.

Q3 When evaluating pain in critically ill patients who are able to self-report pain, I use a valid and feasible pain scale (e.g., the 0-10 4.40£0.71
Numeric Rating Scale [NRS]) to express it verbally.

Q4 When evaluating pain in critically ill patients who cannot self-report pain but exhibit observable behaviors, I use the Behavioral 4.30£0.91
Pain Scale in Intubated (BPS) and Nonintubated (BPS-NI) patients and the Critical-Care Pain Observation Tool (CPOT).

Q5" Tuse vital signs (e.g., Heart Rate [HR], Blood Pressure [BP], Respiratory Rate [RR], Oxygen Saturation [SpO2], and end-tidal 1.4710.64
CO2) as pain indicators in critically ill patients.

Q6 T use NSAIDs, acetaminophen and nefopam as an adjunct to an opioid to decrease pain intensity and opioid consumption for 3.8410.90
pain management in critically ill patients.

Q7 I use a neuropathic pain medication (e.g., gabapentin [e.g., Neurontin, etc.], carbamazepine [e.g., Tegretol, Carmazepine, etc.], 3.27+1.02
pregabalin [e.g., Lyrica, Kabalin, Suprega, etc.]) with opioids for neuropathic pain management in critically ill patients.

Q8 I do not routinely use IV lidocaine as an adjunct to opioid therapy for pain management in critically ill patients. 3.27+1.40

Q9 I do not routinely use a COX-1 selective NSAID (e.g., aspirin) as an adjunct to opioid therapy for pain management in critically 3.3911.04
ill patients.

Q10  Iusean opioid (e.g., fentanyl, hydromorphone, remifentanil, etc.), at the lowest effective dose, for procedural pain management 3.75+0.87
in critically ill patients.

Q11 I use an NSAID administered IV, orally, or rectally as an alternative to opioids for pain management during discrete and 3.51+1.01
infrequent procedures in critically ill patients.

Q12 T offer combined pain control (e.g., massage, music therapy, cold therapy, relaxation techniques, etc.) for pain management in 3.331£1.00
critically ill patients.

Q13  For pain management in critically ill patients, I use analgesics rather than sedative agents following routine pain assessment. 4.03+0.77

Q14  Tuse an evidence-based protocol for pain and sedation management in critically ill patients. 3.711£0.93

Q15  Inorder to achieve a consistent analgesic effect, a planned drug administration or continuous sedimentation method is used at 3.6010.84
regular time intervals rather than “administering when necessary.”
Performance - Agitation/Sedation 5 3.7410.54
Q16  Isetand regularly adjust the goals and timing for each patient's sedation discontinuation. 3.77+0.84
Q17  To evaluate sedation, I utilize scales such as the Richmond Agitation Sedation Scale (RASS) and the Riker Sedation Agitation 4.21£0.79
Scale (SAS) and regularly assess sedation treatment while documenting patient responses.

Q18  Tuse light sedation (vs. deep sedation) in critically ill, mechanically ventilated patients. 3.371£0.85

Q19  Inintubated critically ill patients, I use daily sedative interruption (DSI) protocols and nursing-protocolized (NP)-targeted 3.22+1.02
sedation to achieve and maintain a light level of sedation.

Q20 T use either propofol (e.g., Fresofol) or dexmedetomidine (e.g., Dextomin, Precedex premix) over benzodiazepines for sedation in 414+0.81
critically ill, mechanically ventilated patients.
Performance - Delirium 7 3.12+043
Q21 I assess risk factors for delirium in critically ill patients, such as benzodiazepine use, blood transfusions, advanced age, history of 3.18+1.07
dementia, previous coma, pre-ICU emergency surgery or trauma, and elevated Acute Physiology and Chronic Health
Evaluation (APACHE) and American Society of Anesthesiologists (ASA) scores.

Q22 Tevaluate the patient's delirium risk factors within the first 24 hours of admission to the ICU. 3.14+1.13

Q23  TIroutinely assess delirium in critically ill patients using validated tools (e.g., Confusion Assessment Method for the ICU 2.63+1.10
[CAM-ICU], Intensive Care Delirium Screening Checklist [[CDSC]).

Q24" Tuse haloperidol (e.g., Peridol), atypical antipsychotics, dexmedetomidine (e.g., Dextomin, Precedex premix), statins, or 2.44+0.94
ketamine (e.g., Ketamin, Spravato nasal spray, etc.) to prevent delirium in critically ill patients.

Q25T I routinely use haloperidol (e.g., Peridol), atypical antipsychotics (e.g., Abilify, Zyprexa, etc.), and statins to treat delirium. 2.81+0.93

Q26  Tuse dexmedetomidine (e.g., Dextomin, Precedex premix) for delirium in mechanically ventilated patients when agitation 4.02+£0.70
hinders weaning or extubation.

Q27  Iuse a multicomponent, nonpharmacologic intervention that focuses on, but is not limited to, reducing modifiable risk factors 3.68+0.87
for delirium, improving cognition, and optimizing sleep, mobility, hearing, and vision in critically ill patients.

Performance - Immobility 2 3.70+0.72
Q28 I perform rehabilitation/mobilization when there is stability in cardiovascular, respiratory, and neurologic status. 3.6210.89
Q29  Ievaluate major indicators for stopping rehabilitation/mobilization, including the development of new cardiovascular, 3.7910.78

respiratory, or neurologic instability, medical device removal/malfunction, and patient distress.

Performance - Sleep Disruption 9 3.651£0.51
Q30  Iassess sleep status (quality of sleep, time, cycle change, etc.). 3.72+£0.89
Q31  Tassess sleep status in delirium patients. 3.92+0.84
Q32  Tassess sleep status in mechanically ventilated dependent patients. 3.88+0.90
Q33 Tassess sleep status at home and use of pharmacologic sleep aids. 3.70£0.99
Q34 I assess factors that affect sleep quality in critically ill patients (e.g., pain, environmental stimuli, healthcare-related interruptions, 4.03+£0.74

psychological factors, respiratory factors, and medications).
Q35  Tuse assist-control ventilation at night (vs. pressure support ventilation) for improving sleep in critically ill patients. 3.851£0.93
Q36  Tuse noise and light reduction strategies to improve sleep in critically ill patients. 4.28+0.64
Q37" I consider the use of dexmedetomidine (e.g., Dextomin, Precedex premix) or propofol (e.g., Fresofol) at night to improve sleep. 1.96+0.73
Q38 I use a sleep-promoting, multicomponent protocol (e.g., use of earplugs or sleep masks, adjustment of unnecessary tests, etc.) in 3.73+0.91
critically ill patients.
Total 38  3.55+0.37

ICU=intensive care unit; IV=intravenous; M=nean; NSAID=nonsteroidal anti-inflammatory drug; PADIS=pain, agitation/sedation, delirium, immobility, sleep disruption;
SD=standard deviation; ' Items are reverse questions.
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Appendix 2. Scores for Each Item of Knowledge of PADIS Prevention and Management (N=189)
Item n M+SD
Knowledge - Pain 11 0.87£0.11

Q1 In critically ill patients, pain at rest is influenced by both psychological (e.g., anxiety and depression) and demographic (e.g., age, 0.98+0.13
one or more comorbidities, history of surgery, etc.) factors.

Q2 Incritically ill patients, pain during a procedure is influenced by preprocedural pain intensity, the type of procedure, underlying 0.95+0.22
surgical or trauma diagnoses, and demographic factors (age, sex, and ethnicity).

Q3 Among critically ill patients who are able to self-report pain, the 0~10 Numeric Rating Scale (NRS) administered either verbally 0.99+0.10
or visually is a valid and feasible pain scale.

Q4  Among critically ill patients who cannot self-report pain but exhibit observable behaviors, the Behavioral Pain Scale in Intubated 0.96£0.19
(BPS) and Nonintubated (BPS-NI) patients and the Critical-Care Pain Observation Tool (CPOT) demonstrate the greatest
validity and reliability for monitoring pain.

Q5  For pain management in critically ill patients, NSAIDs, acetaminophen and nefopam can be used as an adjunct to an opioid to 0.91£0.29
decrease pain intensity and opioid consumption.

Q6  Gabapentin (e.g., Neurontin), carbamazepine (e.g., Tegretol, Carmazepine) and pregabalin (e.g., Lyrica, Kabalin, Suprega) can be 0.71+£0.45
used in combination with an opioid for neuropathic pain management in critically ill patients

Q7 The lowest effective dose of an opioid (e.g., fentanyl, hydromorphone, remifentanyl, etc.) can be used in critically ill patients to 0.89+0.32
reduce the pain that may occur during the procedure.

Q8  NSAIDs can be used via IV, orally, or rectally as an alternative to opioids for pain management during discrete and infrequent 0.7410.44
procedures in critically ill patients.

Q9  For pain management in critically ill patients, analgesics should be considered first rather than sedative agents. 0.82+0.39

Q10  Evidence-based protocols should guide the management of pain and sedation in critically ill patients. 0.98+0.15

Q11  In order to achieve a consistent analgesic effect, it is more appropriate to administer planned drugs at regular time intervals or 0.631£0.49
continuously, rather than to “administer when necessary.”
Knowledge - Agitation/Sedation 5] 0.81+0.17
Q12  The goal and timing for discontinuation of each patient's sedation level should be set and regularly adjusted. 0.99£0.07
Q13 Scales such as the Richmond Agitation Sedation Scale (RASS) and the Riker Sedation Agitation Scale (SAS) should be used for 0.95+0.23
sedation evaluation, and consistent documentation of sedation treatment and patient responses should be maintained.

Q14  Incritically ill patients under mechanical ventilation, light sedation should be prioritized over deep sedation. 0.44+0.50

Q15  For intubated critically ill patients, protocols for daily sedative interruption (DSI) and nursing-protocolized (NP)-targeted 0.72+0.45
sedation can achieve and maintain a light level of sedation.

Q16  Propofol (e.g., Fresofol) or dexmedetomidine (e.g., Dextomin, Precedex premix) should be used as a sedative rather than 0.93+0.25
benzodiazepines for critically ill patients under mechanical ventilation.
Knowledge - Delirium 9 0.79£0.17
Q17  Treatment factors such as the use of benzodiazepine or transfusion in critically ill patients are risk factors for delirium. 0.64+0.48
Q18  In critically ill patients, advanced age, a history of dementia, and preceding emergency surgery or trauma are risk factors for 0.99+0.10
delirium.

Q19  Evaluating delirium risk factors within the first 24 hours of ICU admission can help predict delirium occurrence in patients. 0.85+0.36

Q20  Critically ill patients should be regularly assessed for delirium using a valid tool (e.g., Confusion Assessment Method for the ICU 0.81£0.39
[CAM-ICU]J, Intensive Care Delirium Screening Checklist [ICDSC]).

Q21  The level of arousal may influence delirium assessments using a validated screening tool. 0.89+0.31

Q22 A positive delirium screening in critically ill patients strongly correlates with cognitive impairment at 3 and 12 months post-ICU 0.62+0.49
discharge.

Q23  The prognosis for patients whose delirium rapidly and reversibly improves is similar to that of patients who have not 0.44+0.50
experienced delirium.

Q24 Dexmedomidine (e.g., Dextomin, Precedex premix) can be used when agitation prevents weaning or extubation in mechanically 0.931£0.26
ventilated patients.

Q25  Multicomponent, nonpharmacologic interventions aimed at reducing modifiable delirium risk factors and improving cognition, 0.98+0.15
optimizing sleep, mobility, hearing, and vision in critically ill patients, can also reduce delirium symptoms.

Knowledge - Immobility 2 0.93£0.20
Q26  Major indicators for safely initiating rehabilitation/mobilization include stability in cardiovascular, respiratory, and neurologic 0.94+0.24

status.
Q27  Identification of newly developed cardiovascular, respiratory, or neurologic instability, medical device removal/malfunction, 0.93+0.26
and patient distress should guide decisions on when to discontinue rehabilitation/mobilization.
Knowledge - Sleep Disruption 6 0.95£0.11
Q28  In critically ill patients, unlike in normal patients, deep sleep is often insufficient, while shallow sleep and daytime sleep 0.95+0.21
durations are longer, thus reducing sleep quality.

Q29  Patients who typically have poor sleep or use sleeping pills are likely to experience sleep disorders upon ICU admission. 0.96£0.20

Q30  Pain, environmental stimuli, healthcare-related interruptions, psychological factors, respiratory factors, and medications can 0.9910.07
affect sleep quality in the ICU.

Q31  For patients with ventilators, using the Assistant-Control mode (ACV mode) can help improve sleep quality, as compared to the 0.85£0.36
Pressure Support mode (PSV mode) used at night.

Q32 Noise and light reduction strategies implemented at night help improve sleep. 0.99£0.10

Q33 The use of multicomponent protocols, incorporating various factors (e.g., the use of earplugs or sleep masks, control of 0.97+0.16
unnecessary tests, etc.), is necessary to promote sleep in critically ill patients.

Total 33 0.86%0.09

ICU=intensive care unit; IV=intravenous; M=nean; NSAID=nonsteroidal anti-inflammatory drug; PADIS=pain, agitation/sedation, delirium, immobility, sleep
disruption; SD=standard deviation.
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Appendix 3. Scores for Each Item of Barrier Awareness Regarding the Implementation of PADIS Prevention and Management

Guidelines (N=189)
Item n M=SD
Barrier Awareness - Individual Factors 8 2.85+0.41

Q1 (T think that) Key stakeholders, particularly physicians, perceive the evidence supporting the PADIS guideline as strong enough 2.98+0.74
to support practice change.
Q2" (I think that) Team members perceive the recommendations may be difficult to apply. 3.07+0.78
Q4 (T think that) ICU team members perceive themselves as essential, valued, and knowledgeable partners in the change process. 2.43+0.70
Q7" (I think that) The PADIS recommendations will disrupt workflow. 2.6910.79
Q8" (I think that) Current practices will be abandoned to implement the PADIS recommendations. 3.01+£0.82
Qo' (I think that) Documentation burden will increase. 3.61+0.83
Q19 (I think that) ICU team members possess effective interprofessional communication skills. 2.62+0.86
Q25 (I think that) ICU team members are considered capable of practicing the PADIS recommendations. 2.41+0.82
Barrier Awareness - ICU Team Factors 6 2.8810.45
QlOJr Physicians or other ICU team members view the PADIS recommendations as limiting their autonomy. 2.76+0.71
Q11  The ICU team has the necessary knowledge and skills to perform the recommended PADIS interventions. 2.85+0.89
Q12  The ICU team has experience in quality/ performance improvement projects and is capable of implementing PADIS guidelines. 2.68+0.85
Q20  The ICU team perceives benefits in adopting the recommendations. 2.60+0.74
Q217 The ICU team is already involved in multiple quality improvement projects, making it difficult to apply the PADIS guidelines. 2.93+0.74
Q22" There are many other tasks in the ICU that take precedence over PADIS adoption. 3.45£0.80
Barrier Awareness - Organizational Factors 11 298+0.51
Q3 Senior administrators (medical staff or unit manager, etc.) fully support PADIS implementation efforts. 3.10+0.84
Q5 The ICU has the staff and equipment (e.g., walkers, portable ventilators) required to implement PADIS recommendations. 2.99+1.00
Q6 Additional personnel will be allocated to monitor progress, provide feedback, and make the necessary changes to the electronic 3.41+0.98
health records.
Q13  PADIS educational material is easily accessible. 3.25+0.82
Q14  The education is provided in a multimodal way to facilitate knowledge transfer for individuals with different learning styles. 2.8310.83
Q15  The potential cost of adopting recommendations (e.g., need for a physical/occupational therapist, increased nursing hours) will 2.80+0.74
be offset by potential cost reductions (e.g., shorter ICU length of stay, decreased ICU readmissions, improved patient/family
satisfaction).
Q16  Our organization will effectively monitor the cost-effectiveness of applying PADIS guidelines. 2.87+0.76
Q17  Our hospital will effectively communicate changes to the ICU team after applying the PADIS guidelines. 2.75%0.74
Q18  Our hospital will effectively manage team members who refuse to adhere to the PADIS guidelines. 2.95+0.74
Q23  The PADIS guidelines can be adapted, tailored, refined, or reinvented to fit our hospital's specific situation. 2.58+0.72
Q24 Our hospital will provide extrinsic incentives, such as goal-sharing awards, performance reviews, promotions, and salary raises, 3.23+£0.98
to employees who make efforts to apply PADIS.
Total 25  291+0.39

ICU=intensive care unit; M=nean; PADIS=pain, agitation/sedation, delirium, immobility, sleep disruption; SD=standard deviation; TItems are reverse questions.
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