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Background: Delirium is common among intensive care unit (ICU) patients, so recent clinical guidelines recommended routine delirium monitoring in the ICU. But, its effect on the patient’s clinical outcome is still controversial. In particular, the effect of systems that
inform the primary physician of the results of monitoring is largely unknown.
Methods: The delirium notification program using bedside signs and electronic chart notifications was applied to the pre-existing
delirium monitoring protocol. Every patient was routinely evaluated for delirium, pain, and anxiety using validated tools. Clinical
outcomes, including duration of delirium, ICU stay, and mortality were reviewed and compared for 3 months before and after the program implementation.
Results: There was no significant difference between the two periods of delirium, ICU stay, and mortality. However, anxiety, an important prognostic factor in the ICU survivor’s mental health, was significantly reduced and pain tended to decrease.
Conclusions: Increasing the physician’s awareness of the patient’s mental state by using a notification program could reduce the
anxiety of ICU patients even though it may not reduce delirium. The results suggested that the method of delivering the results of
monitoring was also an important factor in the success of the delirium monitoring program.
Key Words: anxiety; critical illness; delirium; intensive care units; pain; reminder systems

Introduction
Delirium management is still a very complex problem, and therefore the range of pharmacological treatment is limited
and the effects of nonpharmacological interventions are controversial [1,2]. Antipsychotic drugs help to manage some
specific symptoms of hyperactive delirium, known as intensive care unit (ICU) psychosis [3]. Anxiety and pain can
cause delirium, while medications used to relieve these two symptoms can also induce delirium [4,5]. Therefore, it is
very difficult to maintain a proper balance. The effects of nonpharmacological treatments have also been controversial.
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Although nonpharmacological interventions such as re-

on-duty nurse who performs a Confusion Assessment

orienting communication, oral and nutritional assistance,

Method-ICU (CAM-ICU) on the patient and includes a

and early mobilization are known to reduce the incidence

notification of “CAM-ICU (+)” on the wall just below

and duration of delirium [6], there was no reported effect

where the patient’s name was printed if the result was posi-

in a study that provided exercises tailored to individual

tive. A second notification procedure is performed by a

patient ability, mobilization, and orientation [7]. Further-

psychiatrist who diagnoses the patient as having delirium

more, even if there is improvement in the symptoms of

by using the Diagnostic and Statistical Manual of Mental

delirium, it is unclear whether this will have a positive

Disorders (DSM), and indicates the results on the elec-

impact on prognosis, such as decreased mortality [8].

tronic medical record (EMR).

The principle of treatment for ICU delirium is the cor-

Effective notification of the patient’s delirium status to

rection of the underlying medical condition [9]. Because

the attending physician in a way that reduces the burden

ICU patients have severe and complex medical problems

of the ICU staff is important for treatment success [21,22].

and often are under various medications, identifying the

Therefore, we established a program to report delirium

cause of delirium is often difficult. In clinical practice, it

using this method. Through a more active involvement of

is the primary care physician’s thorough evaluation of

a psychiatrist, we hoped to improve the patient’s clinical

the patient that usually clarifies the main problem in de-

outcome and provide an integrated and continuous view

lirium. Nevertheless, physicians often forget to assess the

of not only delirium, but also anxiety and pain status.

patient’s mental status because they are more focused on

In this study, we hypothesized that (1) increased physi-

the treatment issues in the ICU [10].

cian awareness of the delirium condition of the patient

The development of delirium has been associated with

through use of a simple notification system improves the

prolonged hospital stay, increased mortality, and decreased

clinical outcome of delirium, and (2) the notification sys-

cognitive function in ICU patients [11-13]. In addition,

tem reduces patient distress as measured by the anxiety

delirium increases the cost of hospitalization, increases

and pain status.

the utilization rate of the institute after discharge, and
decreases patient social functioning, which increases
the caregiver burden and social healthcare costs [14,15].
There has been long term clinical interest in the persistent cognitive decline of patients with delirium. Recently,

Materials and Methods
Patient Cohort

it has been reported that elderly patients who experienced

This study was conducted on patients admitted to the

delirium showed symptoms similar to those of dementia

general ICU of the tertiary hospital. There were 23 beds

[16,17]. Accordingly, the quality improvement activities

for the medical and surgical patients, of which six were

of prevention, early detection, and early management of

isolation rooms. The neonatal ICU, neurological ICU, and

delirium are gaining widespread use [18,19].

cardiac ICU operated separately. The Gangnam Severance

Primary care physicians are often more concerned with

Hospital is certified by the Joint Commission Internation-

factors directly related to mortality in the ICU. These treat-

al Standards for Hospitals, and the ICU is also operated

ment issues require more time and effort. Studies have

in accordance with these standards. In particular, the ICU

emphasized the need for better care of delirium in the ICU

Distress and Delirium Management (IDDM) projects for

[9,20]. Hence, we have developed a system that informs

delirium and distress monitoring of ICU patients have

primary care physicians whether their patients are suf-

been used since 2012.

fering from delirium. This system has two notification
processes. One notification process is conducted by the
https://doi.org/10.4266/acc.2017.00542
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Delirium Monitoring and Diagnosis Protocols
(IDDM Protocol)

ceived CAM-ICU enrollment training at the first job and
received at least one retraining each year. In addition, re-

All patients in the ICU were evaluated by a nurse using

education was conducted by a rounding psychiatrist when

the Richmond Agitation-Sedation Scale (RASS). The on-

necessary. The final diagnosis of delirium was confirmed

duty nurses evaluated the patient’s delirium using the

by a psychiatrist based the DSM-V criteria. To evaluate

CAM-ICU [23,24], usually for three times per day, except

patient distress, we used the Numeric Rating Scale for Pain

for comatose patients (RASS score −4 or −5). Each day,

(NRS-Pain) [25,26], and the Hamilton Anxiety Rating

at approximately 10 AM, based on these data and the di-

Scale (HAMA) [27,28]. When using the NRS-Pain scale,

rect evaluation of the patients, a psychiatrist confirmed

patients were asked to score their pain severity between

and recorded the patient’s delirium condition, dividing the

0 (no pain) and 10 (highest pain) points. This scale has

patients into three groups: comatose (RASS score −4 or

shown acceptable validity in assessing pain among patients

−5), delirious, and nondelirious/noncomatose. The pa-

in the ICU [29,30]. A psychiatrist also assessed anxiety

tients who recovered from delirium, including the non-

using the HAMA, which is a 14-item scale, and each item

delirious/noncomatose patients, were evaluated by the

score ranged from 0 to 4. Thus, the total HAMA score var-

psychiatrist, and the patient’s distress was assessed and

ied from 0 to 56 and a score of 0 represented no symptoms,

recorded daily, using the anxiety and pain scale.

while a higher score represented greater anxiety.

All patients over the age of 19 years were evaluated
from the time of entry to the time of exit. However, the

Delirium Notification Program

evaluation by the psychiatrist was not performed in pa-

Before December 1, 2014, the results of the monitoring

tients who had a short ICU stay (<24 hours) or who were

program were noticed when the patient’s physician read

not in bed at the scheduled evaluation time. The evalu-

the monitoring sheet on the EMR chart. To improve clini-

ation results for each patient were recorded in the EMR

cian awareness of their patient’s delirium and distress

of each patient. The doctor in charge of each patient read

status, two simple methods of notification have been used

this record, and the doctors of each department directly

since December 1, 2014. First, a sign was placed bedside

prescribed or consulted with the psychiatrist.

that read “CAM (+)” so that the doctor could observe it
when conducting daily ICU rounds. Second, a warning

Assessment of Delirium, Pain, and Anxiety

sign was inserted onto the first screen when the physician

The screening of delirium was performed by trained

read the patient’s EMR to prescribe, record, or check test

nurses using the CAM-ICU. The CAM-ICU is a widely

results (Figure 1). Physicians were also provided with

used screening tool for delirium and its reliability and

an electronic chart of the patient’s delirium, anxiety, and

accuracy have been well documented. All ICU nurses re-

pain status in a single table, organized by date.

A

B

Figure 1. Delirium notification program. (A) Bedside sign: if the patient is confirmed as delirious, the intensive care unit (ICU) nursing
staff attached this bedside sign under the patient identification table. When a primary care physician identifies the patient during daily
rounding, he or she will see this sign. (B) Warning sign on the electronic medical record (EMR): to see the EMR of a particular patient, a
physician must press the blue box. If delirium is present, the delirium warning box will be highlighted in red among a series of alert boxes
located above the blue box. When the doctor moves the mouse cursor over the red box, a yellow box with the word “in delirium” will appear. The image is part of the EMR program screen currently in use. CAM: Confusion Assessment Method.
https://doi.org/10.4266/acc.2017.00542
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Study Design

Because all measurements were part of a daily routine
management, no specific informed consent was required.
However, during the patient’s registration, the patient or

Patient selection
To investigate the effects of the simple notification sys-

caregiver was able to decide whether or not to consent to

tem, we conducted a retrospective comparison study be-

the use of the medical information for research. We ob-

tween the before-notification group and after-notification

tained ethical approval for conducting our study from the

group. For the after-notification group, we collected data

Institutional Review Board (IRB No. 3-2014-0041).

from January to March 2015 after a set-up period that
was needed to establish the notification system. For the

Data collection

before-notification group, we selected data from Janu-

We reviewed the medical records of patients to obtain

ary to March 2014. In 2014, we had already evaluated all

demographic information including sex, age, and surgical

ICU patients using the same measurement protocols as

intervention history. We also obtained the Acute Physiol-

in 2015, except for the notification system. In Korea, the

ogy and Chronic Health Evaluation II (APACHE II) [31]

four seasons are clearly distinguished, therefore, the

score at ICU admission to estimate the clinical severity

characteristics of the patient groups could be affected by

of the patients. As the primary outcome measures, the

the seasons. To avoid seasonal bias, we chose the same

duration of ICU stay, duration of delirium, and mortal-

period, from January to March. Patients were excluded

ity in the ICU were reviewed for all patients during each

if they stayed in the ICU less than 24 hours (Figure 2).

period. Delirium Day was defined as a date when the

A

B

Before notification

After notification

325 Total admitted to ICU

426 Total admitted to ICU

46 Total excluded
∙ 13 Age <19 years
∙ 33 ICU day <1

53 Total excluded
∙ 37 Age <19 years
∙ 16 ICU day <1

279 Total enrolled to study

373 Total enrolled to study

62 Delirium

311 Not delirium

55 Delirium

224 Not delirium

23 Anxiety assessment
23 Pain assessment

188 Anxiety assessment
189 Pain assessment

17 Anxiety assessment
18 Pain assessment

90 Anxiety assessment
92 Pain assessment

Figure 2. Flowchart of inclusion and subgrouping. (A) Before notification: from January to March 2014. (B) After notification: from January to March 2015. Anxiety was assessed using Hamilton Anxiety Rating Scale and pain was assessed using Numeric Rating Scale for Pain.
ICU: intensive care unit.
https://doi.org/10.4266/acc.2017.00542
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CAM-ICU delirium diagnostic criteria were met and a

Clinical Characteristics

psychiatrist confirmed delirium during the daily round-

There was no significant difference between the before-

ing. Secondary outcome measures were distress level as

notification group (n = 373) and the after-notification

measured using the NRS-Pain scale, and anxiety using the

group (n = 279) in age (64.5 ± 15.7 years vs. 63.0 ± 15.5

HAMA scale. The mean values for these scales were ob-

years; t = –1.236, P = 0.218) and sex (χ2 = 0.00, P = 0.996).

tained several times during the ICU stay. For additional

However, there was a significant difference in APACHE

analyses, the proportion of patients referred to psychi-

scores. The after-notification group showed significantly

atric consultation among the delirious patients and the

higher APACHE scores than the before-notification

proportion of delirium patients who came to outpatient

group (15.0 ± 9.7 vs. 12.8 ± 7.8; t = –3.25; P < 0.01).

psychiatry after discharge were calculated.

The percentage of patients who underwent surgery in the
after-notification group was lower than that in the beforenotification group (39.8% vs. 46.9%; χ2 = 3.297, P = 0.069)

Statistical Methods
To compare demographic information including sex and

(Table 1).

operation status, chi-square tests were used. Student t-test
was used for comparing age and APACHE score. The

Primary Outcome

delirium rate was compared using Fisher exact test. The

There was no significant difference between the before-

univariate analysis of variance was used to compare out-

notification group and the after-notification group in ICU

comes, including delirium days, ICU days, and pain and

days (5.24 ± 9.35 days vs. 5.15 ± 6.33 days; F(1,18.652) =

anxiety levels between two periods. In these analyses,

0.285, P = 0.594). The ICU mortality percentage of the

age, operation status, and APACHE scores were used as

after-notification group was slightly higher than that of the

covariants. Mortality rate, the proportion of patients re-

before-notification group, but it was not significant (9.0%

ferred to psychiatric consultation, and the proportion of

vs. 6.2%; χ2 = 1.827; P = 0.176). There was no significant

delirium patients who came to the outpatient department

difference in delirium percent between the before-notifi-

were compared using chi-square tests. A P-value <0.05

cation group and the after-notification group (16.7% vs.

was considered to be statistically significant. Statistical

19.7%; χ2 = 1.036; P = 0.309). In the delirium subgroup,

analyses were performed using IBM SPSS version 23.0

there was no significant difference between the before-

(IBM Corp., Armonk, NY, USA).

notification group and the after-notification group in
delirium days (3.03 ± 4.28 days vs. 3.49 ± 3.80 days;
F(1,112.9) = 0.728, P = 0.395), ICU stay (11.45 ± 17.57 days
vs. 9.64 ± 9.07 days; F(1, 12.164) = 0.559, P = 0.456), and

Results

ICU mortality percentage (4.8% vs. 14.5%; χ2 = 3.224, P =

We screened 426 ICU patients in 2014 and 325 ICU

0.073) (Table 1).

patients in 2015, and included 373 ICU patients in the
before-notification group and 279 ICU patients in the af-

Secondary Outcome (Pain and Anxiety)

ter-notification group for the final analyses. Thirty-seven

The patients in the after-notification group had sig-

patients in 2014 and 13 patients in 2015 were excluded

nificantly lower anxiety scores compared with those pa-

because they were younger than 19 years of age. Patients

tients in the before-notification group after adjusting for

who stayed in the ICU for less than 24 hours were ex-

APACHE score, age, and surgery (11.18 ± 5.29 vs. 12.30

cluded (16 patients in 2014 and 33 patients in 2015).

± 5.59; F(1, 127.689) = 4.271, P = 0.040). Patients in the afternotification group showed lower pain levels compared
with the patients in the before-notification group, but this

https://doi.org/10.4266/acc.2017.00542
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Table 1. Demographic characteristics and clinical outcomes
Before notificationa

After notificationb

(n = 373)

(n = 279)

64.5 ± 15.7

63.0 ± 15.5

222:151

166:113

APACHE score

12.8 ± 7.8

15.0 ± 9.7

t = –3.25

Operation (Y:N)

175:198

111:168

χ2 = 3.297

0.069

16.7 (62/311)

19.7 (55/224)

χ2 = 1.036

0.309

5.24 ± 9.35

5.15 ± 6.33

F = 0.285

0.594

6.2 (23/350)

9.0 (25/254)

2

χ = 1.827

0.176

(n = 62)

(n = 55)

70.89 ± 12.48

65.35 ± 16.80

38:24

36:19

APACHE score

17.44 ± 7.19

19.02 ± 9.10

Operation (Y:N)

33:29

35:20

χ2 = 1.298

0.255

3.03 ± 4.28

3.49 ± 3.80

F = 0.728

0.395

11.45 ± 17.57

9.64 ± 9.07

F = 0.559

0.456

14.5 (8/47)

χ = 3.224

0.073

Variable
All patients

t/χ2/F

P-value

t = 1.236

0.218

Clinical characteristic
Age (yr)
Sex (male:female)

χ2 = 0.00

0.996
<0.01

Clinical outcome
Delirium (%, nc)
ICU day
d

ICU mortality (%, n )
Delirious patients
Clinical characteristic
Age (yr)
Sex (male:female)

t = 2.004

0.048

2

χ = 0.217

0.641

t = –1.035

0.303

Clinical outcome
Delirium day
ICU day
d

ICU mortality (%, n )

4.8 (3/59)

2

Values are presented as mean ± standard deviation unless otherwise indicated.
APACHE: Acute Physiology and Chronic Health Evaluation; Y: yes; N: no; ICU: intensive care unit.
a
January–March 2014; bJanuary–March 2015; cNumber of patients with delirium/patients without delirium; dNumber of death/survive.

difference showed only moderate significance after ad-

their patients’ mental problems, including delirium, pain,

justing for APACHE score, age, and surgery (2.29 ± 0.80

and anxiety symptoms that were confirmed by a psychia-

vs. 2.67 ± 2.40; F(1, 13.322) = 3.850, P = 0.051) (Figure 3).

trist. Contrary to our expectations, this study did not confirm our predicted effects of a simple delirium notifica-

Responses of the Clinicians and Patients

tion system on delirium duration, ICU length of stay, or

There was no difference in the percent of delirious pa-

ICU mortality. However, we found significant reductions

tients referred by other physicians to psychiatry between

in anxiety and a tendency of reduced pain. These results

2

the two groups (6.1% vs. 6.8%; χ = 0.14, P = 0.703).

suggested that improvement of the delirium reporting

There was also no difference in the percentage of patients

method had a positive effect on reducing patient distress

visiting the outpatient department after discharge (0.6%

in the ICU. Although survival is the most important prob-

2

lem in the ICU, the psychological state of the patient in

vs. 1.4%; χ = 1.10, P = 0.294).

the ICU is also an important issue concerning the development of mental illness that may affect the quality of
life after discharge [32,33]. This study has significance

Discussion

in that it confirmed the possibility of improving mental

In this study, we applied two simple delirium notification systems to inform the primary care physicians of

health of ICU patients by using a simple notification
method.

https://doi.org/10.4266/acc.2017.00542
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A

B

Anxiety

Pain

*

20

6
5
4

NRS-pain score

HAMA score

15
10

3
2

5

1
0

0
Before notification
(n = 211)

After notification
(n = 107)

Before notification
(n = 212)

After notification
(n = 110)

Figure 3. Effects of the delirium notification system on distress. (A) Hamilton Anxiety Rating Scale (HAMA) scores for the before- and
after-notification groups (12.30 ± 5.59 vs. 11.18 ± 5.29; F[1, 127.689] = 4.271; P = 0.040). (B) Numeric Rating Scale for Pain (NRS-Pain)
scores for the before- and after-notification groups (2.67 ± 2.40 vs. 2.29 ± 0.80; F[1, 13.322] = 3.850; P = 0.051). Before-notification group:
January–March 2014; After-notification group: January–March 2015. Error bars, *P < 0.05.

Contrary to our hypothesis, there was no significant dif-

delirium [3], a delirium notification system may have af-

ference in duration of delirium, ICU stay, and mortality

fected the severity of the delirium. Finally, in this study,

percentage between the two groups. One possible reason

we measured only one factor, the awareness of the pri-

is that despite statistical corrections, an increased delir-

mary physician. However, delirium is a complex disease

ium severity due to a high APACHE score in 2015 may

in which many risk factors work together [36]. Consider-

have offset the statistical effectiveness of the new noti-

ing previous studies demonstrating that only treatment

fication system. It was shown from previous studies that

with multiple factors were effective, it may be difficult to

high APACHE scores were predictors of delirium [34,35].

obtain therapeutic effects with a single treatment factor

The differences in the APACHE scores also suggested

[37].

that the characteristics of the inpatient population may

In this study, there were significant changes in anxiety

differ between the two study periods. Even if the physi-

levels and a trend of pain level reduction after applying

cian became more aware of the patient’s delirium, physi-

the notification system. Before implementation of the

cians might have had difficulty choosing the appropriate

notification system, the attending psychiatrist was al-

treatment. It may also be difficult to correct the cause of

ready routinely checking the patient’s anxiety level, thus

delirium because there are no proven pharmacological [1]

providing general supportive psychotherapy. In addition,

or nonpharmacological treatments [2] after delirium has

the nurses routinely measured the pain score according to

occurred. In addition, the severity of delirium was not

the internal patient management regulations of our ICU.

measured in this study and only the duration of delirium

But after implement notification system use, the primary

and mortality percentages during ICU admission were

physician was more aware of the patient’s anxiety and

compared. Because there have been treatment studies for

pain. Therefore, the physicians may have more actively

delirium that have been shown to reduce symptom sever-

prescribed medication to control the patient’s anxiety

ity, even though they did not reduce the duration of the

and pain. Even without additional medications, notice

https://doi.org/10.4266/acc.2017.00542
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of a doctor’s concern about their anxiety may have reas-

Treatment of delirium in the ICU is a very complex

sured the patient. In our previous study, we showed that

process involving a large number of people and many

the pain level was affected by the psychological state of

factors. ICU practitioners can easily feel helplessness

the patient in the ICU [5]. A physician’s reassurance may

because often small changes in an ICU treatment process

have stabilized the patient’s psychological state and also

may not significantly affect the patient’s outcome. How-

helped to relieve pain. Recent guidelines state that drugs

ever, this study has confirmed that increasing the physi-

for anxiety and pain control are recommended [38], and

cian’s awareness of patient’s mental status by adding a

standardized nonpharmacological approaches have also

simple notification protocol can lead to a positive change

been tried [39]. We did not include routinely prescribed

in the patient outcome. When the primary care physician

medications or indicated psychological interventions. In

focused on the patient’s pain, anxiety, and delirium sta-

the future, it is necessary to determine the most effective

tus, it greatly helped the patient.

methods and their side effects by applying standardized
medications and standardized management protocols.
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