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Purpose: This study investigated the effect of a delirium prevention protocol on patient outcomes in patients admitted to

a short-term stay intensive care unit (SSICU). This study was a randomized controlled trial of patients admitted to a

SSICU for three months between April 2013 and June 2013. Methods: Delirium was assessed by the Confusion Assessment

Method for Intensive Care Unit for both groups. A preventative protocol, consisting of high-risk screening, cognitive function

assessment and orientation, environmental intervention, and therapeutic intervention to correct risk factors of delirium at an

early stage, was applied to the experimental group. The effect on patient outcome was assessed in terms of the development

of delirium, in-hospital mortality, re-hospitalization, and length of stay. Data were analyzed by regression and logistic

regression analysis. Results: The delirium prevention protocol applied to patients admitted to the SSICU was not effective in

reducing the incidence of delirium, in-hospital mortality, re-hospitalization, and length of stay. Conclusion: The application of

the delirium prevention protocol was not effective in reducing the incidence of delirium, in-hospital mortality, re-admission,

and LOS. Therefore, it is suggested that replication of study using a large group is needed to confirm its effectiveness.
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Introduction

Delirium is an acute neuropsychiatric syndrome prevalent

among intensive care unit (ICU) patients, and associated

with negative patient outcomes [1,2]. A study involving

patients in 104 intensive care units across several countries

reported a delirium prevalence rate of 80% among patients

receiving artificial ventilation, and 87% among those who

were critically ill [2-4]. A large-scale Korean study also

reported that 25% of patients admitted to the ICU

developed delirium [5]. Delirium is associated with a longer

hospital stay and consequent increased mortality rate and

healthcare costs. Delirium is also associated with an

elevated risk of chronic cognitive impairment, resulting in

an increased likelihood of institutionalization in long-term

care facilities [6-9]. A Korean study examining delirium in

patients on ICUs, found that patients who developed

delirium had an increased risk of in-hospital mortality,

hospital 30-day mortality, readmission to ICU, and longer

ICU stay, and higher overall healthcare costs [5].

Despite the reported poor patient outcomes, clinical

awareness of delirium and its assessment remains

unsatisfactory. Pharmacological and non-pharmacological

approaches for the treatment of delirium are currently being

implemented, although there are no recommended

pharmacological interventions based on robust evidence [3].

Prevention of delirium is crucial and it is recommended

that prevention guidelines and evidence-based interventions

are developed to identify and monitor the risk factors

associated with delirium (both predisposing and

precipitating) on admission and throughout the hospital stay

[10-12].

The following have been identified as risk factors for

delirium: damage to the brain, cognitive impairment due to

dementia or stroke, impaired vision or hearing, electrolyte

imbalance and metabolic dysfunction, emergency

hospitalization and surgery, pain, infection, and sleep

disruption; complex interactions involving these factors

eventually result in the development of delirium [11,12].

Therefore, multidisciplinary and multicomponent

interventions are recommended for effective delirium

prevention [13-15].

Nurses typically spend the greatest number of hours

with patients. Taking into account the negative

consequences of delirium and the importance of prevention,

it appears that nurses play a key role in the successful

implementation of multidisciplinary and multicomponent

delirium interventions recommended above. In fact, nurses

are in the frontline position to the detection and recognition

of any changes in the level of consciousness of patients

under their care. Key elements of delirium prevention are

timely identification of cognitive changes in patients,

followed by accurate delirium assessment using a

standardized screening instrument [16]. The following are

used as delirium screening instruments: the Cognitive test

for Delirium, the Intensive care Delirium Screening

Checklist, the Neecham Scale, the Delirium Detection Score,

the Confusion Assessment Method for Intensive Care Unit

(CAM-ICU) [17]. The CAM-ICU is widely used for

delirium assessment in ICU patients. The Korean language

version has been validated, showing high sensitivity

(89.9%) and accuracy (88.3%) [18].

A number of previous studies implemented

non-pharmacological interventions, including regular

assessment of delirium, provision of orientation, exercise,

and elderly counseling [19]. A further delirium study

reported a reduction in delirium among patients hospitalized

in internal medicine wards and elderly patients undergoing

hip surgery [20,21]. However, there are few studies

examining the effects of multicomponent delirium

interventions on ICU patients. Delirium most frequently

occurs two days after surgery [22]. Therefore, it is

important to examine the efficacy of delirium prevention

protocols on short-term stay ICU patients in terms of the

incidence of delirium, in-hospital mortality, ICU readmission

rates, and duration of ICU stay.

Methods

Study design 
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This study is a single blind randomized controlled trial

(RCT); subjects were unaware of whether they belonged to

the intervention group or the control group until conclusion

of the study.

Randomization 

Strips of opaque paper representing the intervention

group and the control group (40 each) were placed in a

large envelope and then sealed. To ensure allocation

concealment, the leader of the ICU nursing team, who did

not participate in the implementation of the prevention

protocol, helped with subject allocation on the first day of

the study; each qualifying ICU patient (identified according

to predetermined participant selection criteria) draw a paper

strip in the order of admission to the unit. Once drawn, the

paper strips were not returned to the envelope.

Furthermore, to reduce the risk of contamination resulting

from potential confusion between the intervention group

and the control group, a small heart-shaped sticker was

attached to the corner of the bed of each intervention

group’s subjects.

Study subjects 

The participating general hospital was located in a city

and had a capacity of 1,049 beds. Post-surgery patients

and high dependency patients were admitted to the

short-term stay ICU (SSICU) that had a capacity of 25

beds. The subjects were patients aged over 18 years, who

provided consent or whose legal caregivers provided

consent for participation in the study based on full

understanding of the study’s purpose, and who also

remained in the SSICU for the duration of the study.

Exclusion criteria included the following: a consistent

Richmond Agitation and Sedation Scale (RASS) score of

-4, -5 points, severe vision or hearing impairment that

prohibited participation in the CAM-ICU assessment,

history of serious psychiatric or neurologic disorders, a

Mini-Mental State Examination-Korean version (MMSE-K)

score of less than 23 points, admission into the isolation

unit due to infection, inability to assess the patient [unable

to assess (UTA)], intervention due to emergency

procedures, or other logistical reasons.

Development and details of the delirium 

prevention protocol

The delirium prevention protocol used in this study was

the evidence-based ICU delirium prevention protocol

developed by Moon and Lee [6]. The results of a 2010

follow-up study were incorporated into this protocol. The

protocol of the follow-up study visualized into a delirium

care algorithm for implementation. The algorithm consisted

of monitoring changes in cognitive, sensory, physical, social

functions from the point of ICU admission, cognitive

function assessment and orientation, and environmental and

early therapeutic interventions Figure 1. For cognitive

function assessment and orientation, continued orientation

was provided using both verbal and non-verbal

communication methods using the delirium assessment tool,

a large clock, and a calendar. For the environmental

intervention, subject vision and hearing were tested and

corrective eyewear or hearing aids were provided if deemed

necessary. For improved sleep environment, a night light

was supplied, and nursing staff did not change shifts

overnight unless absolutely necessary. To help reduce

subject anxiety due to environmental factors in the ICU,

relocation from one room to another was minimized, and

preferred clothes or possessions were allowed to be brought

into the unit, following approval by the nursing staff,

ensuring that the process was in compliance with the unit

rules. For the early therapeutic intervention, basic

information of the subjects was reviewed with the EMR

and predisposing and precipitating risk factors were

identified for their timely and effective

correction/elimination. On the basis of clinical pathology

exams, nursing care records, nursing care plans,

prescriptions, referrals to other departments, and physician

records, risk factors were identified and corrected/addressed

by applying the following measures: 1) prompt correction of
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electrolyte imbalances; 2) maintenance of nutritional

balance; 3) maximizing mobility; 4) cautious approach to

prescribing anticholinergics, opioids, or sedative hypnotics;

5) limited use of catheters to prevent infection; 6)

monitoring of oxygen saturation and oxygen supply when

hypoxemia was detected; 7) pain management.

Applying the delirium prevention protocol

Intervention group 

To implement the delirium prevention protocol, four

researchers visited the ICU for two hours daily (9-11 a.m.

or 5-7 p.m.) throughout the study period and met with

each patient for 10-20 minutes. Daily delirium assessment

was administered to both the intervention and the control

groups, while the prevention protocol was implemented for

the intervention group only. In an effort to build rapport

with the patients while implementing the protocol, the

researchers gently wiped each patient’s hands and face

with wet towels and promoted comfort by repositioning

them when necessary. For implementing the protocol’s early

therapeutic intervention, the use of sedative hypnotics,

anticholinergics, or opioids was minimized and closely

monitored. To ensure effective implementation of the

protocol, the researchers provided two 1.5-hour training

sessions to the ICU nurses using relevant training

materials.

Control group 

The patients in the control group were assessed for

cognitive function while using the CAM-ICU, and the ICU

nurses provided usual care in accordance with the unit

manual, as with the intervention group patients. Usual care

did not include the following: continued provision of

orientation, use of verbal and non-verbal communication

methods, provision of vision and hearing aids, sleep

management, allocation of the same nurses to the patient,

minimizing the relocation of patient beds, and provision of

specific medication (including anticholinergic and opiates).

In addition, usual care did not focus on the items listed

under early therapeutic intervention.

Assessing delirium with the CAM-ICU 

Prior to assessment of delirium with the CAM-ICU, the

RASS was used to evaluate patients. The overall score

ranged from +5 to -4. The maximum score indicates a

combative state while the minimum score indicates an

unarousable state. The CAM-ICU was measured if the

RASS score was -3 or over. The CAM-ICU assessment

consists of the following four delirium features: acute onset

or fluctuation, inattention, disorganized thinking, and altered

level of consciousness. To establish the validity of the tool,

the four researchers used the expert spot checking method

(http://www.icudelirum.com). The CAM-ICU was shown to

have a sensitivity of 95-100% against the DSM-4 criteria,

which was found to have a specificity of 93-98% and a

validity of .79-.95 [24].

Outcomes 

The primary outcomes were incidence of delirium and

in-hospital mortality. The secondary outcomes were the

length of ICU stay and readmission to the ICU during the

same hospitalization period. Considering the average length

of stay in the SSICU and the fact that delirium typically

occurs 2-3 days following hospitalization, the prevention

protocol was implemented for 7 days following admission.

Data analysis 

The general and clinical characteristics of patients in

both groups were analyzed and compared using the

chi-square test and the t-test. The protocol’s effects on

delirium incidence, mortality, and readmission to ICU during

the same hospital stay were analyzed using logistic

regression analysis, while its effects on the reduction in the

length of ICU stay was analyzed using linear regression

analysis.
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Results

General characteristics of the subjects 

A total of 189 patients were hospitalized during the

study period. Of these, 113 were excluded due to refusal to

participate or failure to meet the selection criteria. The

remaining 76 patients were randomly assigned to the

intervention group (n=39) or the control group [37]. Upon

exclusion of those who refused to participate or did not

qualify due to UTA, 31 patients were ultimately assigned

to the intervention group, and 20 patients, to the control

group Figure 1.

No significant group differences were found in terms of

general and clinical characteristics Table 1. For univariate

analysis of the two groups, three subgroups were defined:

subjects who developed delirium, subjects receiving

artificial ventilation, and all subjects Table 2. The control

group exhibited a greater number of delirium incidences,

but the difference was not statistically significant. The

length of ICU stay was significantly shorter in the

intervention group (2.84±1.16) than in the control group

(5.10±3.74). Group differences in in-hospital mortality,

readmission to ICU, and the ICU LOS per hours were not

statistically significant. Subgroup comparisons found that

the intervention group subjects receiving artificial

ventilation had a significantly lower incidence of delirium

and readmission rate, while the differences in ICU LOS per

hours and total length of ICU stay were not statistically

significant Table 2.
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The effects of the delirium prevention protocol 

The results of univariate and multivariate analyses of

protocol effects are presented in Table 3. Adjustments for

the following variables were made: age, delirium incidence,

and Acute Physiologic Assessment and Chronic Health

Evaluation (APACHE) II scoring system. Results of the

analysis performed without adjusting for the above

variables indicated that in-hospital mortality was significant

in the intervention group (odds ratio [OR]: 1.73; 95%

confidence interval [CI]: 0.32-9.92), while no significant

group differences were found in delirium incidence,

readmission, or length of ICU stay. Furthermore, when no

adjustments were made for the variables, no significant

group differences were found in the incidence of delirium,

in-hospital mortality, readmission, or length of ICU stay

Table 3.

Table 1. Characteristics of the Patients

(N=51)

Variables Values

Intervention group

(n=31)

Control group

(n=20) χ² / t p

n(%) or Mean±SD n(%) or Mean±SD

Age (yrs) 67.94±14.93 66.3±13.66 0.39 0.694

Female 15(48.39) 9(45)

Smoking 10(32.26) 6(30) 0.02 0.865

Alcohol 7(22.58) 7(35) 0.94 0.331

BMI (kg/m
2
) 21.61±2.65 20.35±3.34 1.50 0.140

APACHE II 12.97±6.79 12.97±6.79 0.70 0.489

RASS
Alert

Other

19(61.29)

12(38.71)

13(65)

7(35)
0.07 0.789

Surgery Ever 11(35.48) 4(20) 1.40 0.236+

Ventilator use Ever 11(35.48) 5(25) 0.62 0.430

Infection Ever 13(41.94) 11(55) 0.83 0.361

Fall history Ever 10(32.26) 4(20) 0.91 0.338

Transfusion Ever 6(19.35) 4(20) 0.00 0.954+

Dementia Ever 0(0) 1(5) 1.58 0.208+

Cognition Ever 3(9.68) 1(5) 0.36 0.544+

Stroke Ever 1(3.23) 1(5) 0.10 0.750+

Brain Hx Ever 1(3.23) 0(0) 0.65 0.417+

Visual or hearing disturbance Ever 8(25.81) 6(30) 0.10 0.743+

Dehydration Ever 15(48.39) 14(70) 2.31 0.128

Nutrition Ever 10(32.26) 8(40) 0.31 0.572+

Electrolyte imbalance Ever 23(74.19) 19(95) 3.62 0.057

Pain Ever 19(61.29) 14(70) 0.40 0.525

Sleep disturbance Ever 9(29.03) 11(55) 3.43 0.063

Restrain Ever 15(48.39) 8(40) 0.34 0.556

Immobility Ever 22(70.97) 16(80) 0.52 0.469+

Bed sore Ever 3(9.68) 3(15) 0.33 0.564+

Delirium medication Ever 31(100) 20(100)

BMI=Body Mass Index, APACHE II=Acute Physiology And Chronic Health Evaluation higher scores mean more severe

disease and higher risk of death, RASS=Richmond Agitation & Sedation Scale (alert: 0, agitated: +1~+4, sedated: -1~-5),

Fisher’s exact test.
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Table 2. Univariate Comparison of the Patient Outcomes between Intervention and Control Groups for all Patients and the Subgroup

Outcomes

All patients Patients with delirium Patients

Intervention group

(n=31)

Control group

(n=20)
p

Intervention group

(n=4)

Control group

(n=5)
p

Intervention group

(n=11)

n(%)/ Mean±SD n(%)/ Mean±SD n(%) /Mean±SD n(%)/ Mean±SD n(%)/ Mean±SD

Episodes of delirium 4(12.9) 5(25) 0.268
+

0(0)

In-hospital mortality 5(16.13) 2(10) 0.534
+

0(0) 1(20) 0.342
+

5(45.45)

ICU re-admission

during same

hospitalization

3(9.68) 5(25) 0.141
+

1(25) 1(20) 0.857
+

1(9.09)

ICU stay

<24hrs

24-47hrs

48-72hrs

>72hrs

5(16.13) 2(10) 0.926
+

8(25.81) 5(25) 1(25) 1(20) 0.455
+

2(18.18)

5(16.13) 4(20) 1(25) 0(0) 0(0)

13(41.94) 9(45) 2(50) 4(80) 9(81.82)

ICU length of stay 2.84±1.16 5.10±3.74 0.015 3.25±0.96 3.6±0.89 0.589 3.80±0.45

ICU=Intensive Care Unit, +Fisher’s exact test

Table 3. Effects of the Delirium Prevention Protocol on the Patient Outcomes

Outcomes
Univariate logistic/linear regression Multivariate logistic/linear r

OR (CI) β SE p OR (CI) β

Episodes of delirium+ 0.444(0.103-1.911) 0.275 0.427(0.097-1.874)

In-hospital mortality+ 1.731(0.302-9.925) 0.538 1.498(0.211-10.653)

ICU re-admission

during same

hospitalization+
0.321(0.067-1.534) 0.154 0.324(0.066-1.605)

ICU length of stay∥ 0.161 0.323 0.619 0.176 0

CI=Confidence Interval; ICU=Intensive Care Unit; OR=Odds Ratio,
+
Logistic regression,

∥
Linear regression, Adjusted variables, episodes of del

excluding episodes of delirium for analysis of the episode of delirium as the dependent variable.
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Discussion

Regular assessment and early intervention are key

elements of successful delirium prevention [6,11]. The

present study implemented a delirium prevention protocol in

the SSICU for 7 days to evaluate its effects on delirium

incidence, in-hospital mortality, readmission rate, and the

length of ICU stay.

Results indicated that the prevention protocol reduced the

length of ICU stay in the intervention group (intervention

group, 2.84±1.16 days; control group, 5.10±3.74 days).

Subgroup comparisons found a lower incidence of delirium

and a lower readmission rate among intervention subjects

receiving artificial ventilation compared with the control

group. A regression analysis performed without adjusting

for age, delirium incidence, or APACHE II found that the

protocol had an effect on in-hospital mortality. However, no

effect was observed on delirium incidence, in-hospital

mortality, readmission, or length of ICU stay. Regression

analysis without adjusting for age, delirium incidence, and

APACHE II found that the protocol had no effect on

delirium incidence, in-hospital stay, readmission, or the

length of ICU stay.

A higher incidence of delirium has been reported among

ICU patients than among patients on general wards, and

this has been attributed to different causes, including the

increased severity of conditions affecting ICU patients

[4,16]. In this study, subgroup comparisons found a

delirium incidence of 40% among patients on ventilators.

Both pharmacological and non-pharmacological approaches

are used in an effort to reduce the negative consequences

of delirium in ICU patients. As for pharmacological approach,

early mobilization, risk factor correction/elimination and other

multicomponent interventions are currently employed [25].

The delirium prevention protocol used in this study was

characterized by multiple components, including risk factor

monitoring and regular delirium assessment, provision of

orientation, environmental intervention, and early therapeutic

intervention. This approach is comparable to a previous

study reporting a decrease in the prevalence of delirium

among ICU patients by continuously providing orientations

[26], and a further study in which the prevalence of

delirium among ICU patients was reduced by promoting

awareness of delirium risk factors and early intervention

strategies among ICU nurses [27]. A recent comprehensive

study on non-pharmacological delirium interventions [25]

presented evidence based strategies to correct/ eliminate or

effectively manage the existing risk factors, which are

important elements of non-pharmacological delirium

interventions.

In the present study, an evidence-based delirium

prevention protocol was implemented in the SSICU. Results

indicated that the protocol did not have an effect on

delirium incidence, in-hospital mortality, readmission to the

ICU, or the length of hospital stay. It is recommended that

a follow-up study incorporating a larger sample be

conducted.

The present study was conducted in 2015 around the

time of the publication of the author’s IJNS paper [6]. Both

studies involve the same hospital and the same delirium

protocol, although the present study focuses on the

protocol’s efficacy on the hospital’s SSICU, rather than on

the regular ICU. These results indicated that the protocol

had an effect on improving the mortality rate within 7

days of implementation. However, the protocol was not

found to have an effect on the incidence of delirium,

in-hospital mortality, readmission, and length of ICU stay.

Nevertheless, considering the results of a previous study,

which suggested that regular delirium assessment can

shorten the length of ICU stay, hospital stay, and the

duration of ventilator treatment [28], the significance of the

present study lies in the implementation of a

multicomponent delirium prevention protocol specifically

targeting patients on the SSICU.

To ensure successful implementation of the delirium

protocol, nursing team leaders and nurses received

appropriate education and training from the researchers.

The rationale for this was that nurses are the most

suitable persons for the detection of signs of delirium as
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they spend the greatest number of hours with the patients;

therefore, educating and training these healthcare members

is a key factor for successful implementation of a new

protocol [25]. In order to maximize the protocol

effectiveness in preventing delirium in patients on the

SSICU, the nurses were educated and trained on the study

delirium prevention protocol before implementation.

There are a number of limitations to the present study.

First, due to the small sample size, 7-day in-hospital

mortality and survival rate could not be analyzed. This is

because the present study focused on a specific unit (the

SSICU) within the ICU. The small sample size did not

allow the analysis of mortality at a 24-hour interval

(taking into account the average length of patient SSICU

stay). Therefore, a follow-up study incorporating a larger

sample and a longer research period would be useful.

Second, the study’s multidisciplinary and multicomponent

protocol required cooperation from other departments and

staff members, although this need was not sufficiently met.

Therefore, a follow-up study incorporating nurses, as well

as staff members from other departments, would be

beneficial.

A further limitation is the fact that delirium assessment

was performed only once per day. Delirium develops

acutely, at specific times of the day, such as at dusk [29],

while delirium assessment was performed either in the

morning or in the afternoon. Therefore, further studies with

a minimum of twice daily delirium assessments would be

useful.

Conclusions

In the present study, an evidence-based delirium

prevention protocol was implemented in the SSICU. Results

indicated that the protocol did not have an effect on

delirium incidence, in-hospital mortality, readmission to the

ICU, or the length of hospital stay. It is recommended that

a follow-up study incorporating a larger sample be

conducted.
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