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Objective: The results of postoperative delirium (POD) warrant testing for prevention. The purpose of this
study was to determine whether a nursing intervention targeting risk factors could decrease the inci-
dence of POD among patients who had coronary artery bypass grafting (CABG) in China.
Methods: A prospective before-after study was conducted between April 2014 and April 2015. A nursing
delirium intervention protocol targeting risk factors for delirium was performed for 141 patients un-
dergoing CABG in a cardiothoracic ICU from November 2014 to April 2015. Intervention consisted of
screening for delirium risk factors, followed by targeted risk factor modification, including pain control,
early catheter removal, patient orientation using the 5W1H procedure, increased family visits, mini-
mizing care-related interruptions, comfortable nursing and monitoring for sleeping difficulties. Out-
comes of the Intervention Group were compared with those of the Control Group for 137 CABG patients
from April 2014 to October 2014. Delirium was assessed using the confusion assessment method for the
intensive care unit (CAM-ICU). The sample size was justified by PASS2000, based on previous data of
delirium incidence in our institution (30%).
Main results: Delirium incidence during the first seven postoperative days was significantly lower in the
Intervention Group at 13.48% (19/141) vs. 29.93% (41/137) for the Control Group (c2 ¼ 11.112, P ¼ 0.001).
In addition, POD in the Intervention Group occurred between the 3rd and 6th postoperative days, while
POD in the Control Group mainly occurred on the first three days postoperatively. Delirium in the
Intervention Group occurred later than delirium in the Control Group (c2 ¼ 12.743, P < 0.001). Length of
ICU stay was reduced significantly (Z ¼ �6.026, P < 0.001).
Conclusion: The application of a nursing protocol targeting risk factors in this study seems to be asso-
ciated with a lower incidence of POD in patients after CABG. This finding suggests that managing the
predictors properly is one of the effective strategies to prevent delirium.
© 2017 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Delirium is a complex neuropsychiatric syndrome [1]. The pa-
tients may express hyperactive, hypoactive, or mixed psychomotor
behaviors. Delirium has both significant short and long-term
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adverse outcomes, risk for prolonged mechanical ventilation,
increased inpatient mortality, prolonged hospital stay, increased
odds of institutionalization following discharge and decreased
cognitive functioning [2e4]. Coronary artery bypass grafting
(CABG) is one of the effective methods for treating coronary artery
disease, which has become an increasingly common disease with a
poor prognosis. The patients are intensively cared for in the ICU
during the early postoperative period. Postoperative delirium
(POD) is important for CABG patients, and what makes POD
important in CABG is not only its damaging effects but also its high
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incidence. An incidence of POD ranging from 10% to more than 50%
[5e8] was reported in different CABG patient groups. A prospective
study in our cardiothoracic ICU demonstrated a POD incidence of
30.52% after CABG [9].

Therefore, prevention of delirium is essential. Prevention is
proposed as a key to enhancing the quality of care. Studies have
reported interventions aimed at reducing the delirium incidence in
hospitalized patients. The interventional studies have focused on
delirium screening, staff education, patient orientation, family in-
terventions, use of volunteers or additional staff, physical envi-
ronment control, pharmacological protocols and behavior
management [10e13], and there was a trend for reduction in
delirium in intervention groups. However, the evidence base re-
mains limited, with variable interventions, inconsistent findings
and a dearth of prospective studies. Additionally, the preventions
mentioned above may not be generalized to postoperative patients,
and further research of these strategies in postoperative patients is
needed.

The risk of delirium increases with the number of risk factors
present [13], and studies have shown positive patient outcomes by
implementing risk factor-targeted interventions [13,14]. However,
therewas no thorough research on intervention programs targeting
risk factors of POD after CABG, especially in China, which has a
different context for nursing practice in other countries. We culti-
vated a nursing protocol targeting risk factors revealed by our
previous study and conducted a before-after study to compare the
effectiveness of the nursing protocol with that of a usual plan of
care in our patients who had CABG. We hypothesized that this
would decrease the incidence of delirium and thus reduce the
length of ICU stay or hospital stay. We hope the study can guide
clinical nursing care and improve quality of care for critically ill
patients.

2. Methods

2.1. Overview of study development

We previously determined risk factors associated with POD of
patients who had CABG [9]. In brief, among 49 risk factors, patients
with and without delirium differed significantly in 34 variables
(P < 0.05). Multivariate logistic regression analysis revealed that six
perioperative factors, namely preoperative atrial fibrillation,
elevated European system for cardiac operative risk evaluation
(EuroSCORE), cognitive impairment, prolonged surgery duration,
postoperative poor quality of sleep and electrolyte disturbance,
were independently associated with postoperative delirium after
CABG. With the study result, we developed a checklist of 34 prev-
alent perioperative risk factors for delirium.

2.2. Study design

This study was undertaken in a cardiothoracic ICU of Changhai
Hospital (2000 beds, Grade-Ⅲ general teaching hospital). This
study is a before-after study, conducted following TREND state-
ment, and designed to assess the efficacy of a risk factor-targeted
intervention program, in contrast to usual-care management, in
preventing POD in patients who underwent CABG. The study was
carried out in two stages. The first stage was the usual-care phase,
and the second stage was the intervention stage, implementing the
nursing delirium intervention protocol. Before the study, all nurses
had been trained to assess delirium. Before the intervention stage
of the study, the intervention protocol was developed, and staff
education was fulfilled. Data were collected and entered twice into
a computerized database (epidata3.1) by two research nurses, and
the data had extensive checks for error and validity. Informed
consent to the study was obtained from all patients or patients'
legally authorized representatives according to procedures
approved by the institutional review board of the Changhai Hos-
pital (CHEC 2014e199).

Eligible patients were 18 years old or older. They were included
in the study when they stayed in the ICU more than 24 h. Patients
were excluded with mental disease and delirium at admission, if
they could not awaken from surgery within the first 24 h post-
operatively, or if they could not understand Mandarin. The sample
size was justified as follows. We expected a 50% reduction of POD
incidence by implementing the intervention program in our CABG
patients. Based on previous data from our institution in the same
population (incidence of delirium was 30%), using the Power
Analysis and Sample Size for Windows Software (PASS2000, NCSS,
Utah, United States), 120 interventional subjects and 120 control
subjects were needed for the study to be able to reject the null
hypothesis with a power of 0.80 by the two-side paired t-test
(a ¼ 0.05). The type I error probability testing this null hypothesis
was 0.1. Assuming a dropout rate of 20%, 144 patients per group
would be potentially recruited.

Participants of this study were consecutive patients admitted to
the cardiothoracic ICU after CABG from April 2014 until April 2015.
The ICU has a capacity of 29 beds, admitting more than 2600 pa-
tients each year. Patients were divided into two groups. Patients
who underwent CABG from April 2014 to October 2014 were
assigned to the Control Group, which received usual care, while
patients from November 2014 to April 2015 were assigned to the
Intervention Group. The model for treatment was described pre-
viously [9], and there was no difference between the two groups
over the study period. Patients stayed in the cardiothoracic ICU
during the early postoperative period, and measurements were
taken to prevent postoperative complications including
arrhythmia, low cardiac output syndrome, hypoxia, hypotension
and electric disturbances. The patients were on the mechanical
ventilator via an oral endotracheal tube, sedated at 0~-3 scores of
the Richmond Agitation and Sedation Scale (RASS) [15], and had
extubated intubation after meeting criteria for extubation accord-
ing to the standard protocol. When the patients met the criteria of
ICU discharge, they were transferred to the general ward.

A POD nursing intervention protocol was developed through
patients' interviews and expert review. The quality of sleep was the
strongest independent predictor of POD in our previous study [9].
The quality of sleep was influenced by several factors and with
different factors for different situations. Therefore, we interviewed
postoperative patients who were already discharged from the ICU
and had not experienced POD in the ICU. Interviews were con-
ducted in a quiet place without the presence of others and when-
ever they wanted and at a relaxed place. Three topics were the
subject of the interview. They were as follows: ① How was your
sleep in the ICU?② Which factors influenced your sleeping quality
in the ICU? ③ What can the ICU staff do to improve your sleeping
quality? Sampling continued until data saturation and 15 patients
participated in the study. The interview ranged between 25 and
45 min. Simultaneously with data collection, data analysis was
performed according to the proposed procedure of Graneheim and
Lundman [16]. There were several factors influencing patients'
quality of sleep: wound pain and back pain, missing family mem-
bers, confused about their current state, continuous lighting and
loud noise, being interrupted by nursing activities, the dwelling of
the nasogastric tube or the urinary catheter, thirsty, too hot or too
cold, too early personal hygiene and a hard mattress, or a combi-
nation of personal and external factors.

Then, we studied and listed the evidence-based recommenda-
tions for six predictors of delirium, brain-stormed and drafted a
POD nursing intervention protocol. Interventions were selected on
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the consideration that they were amenable to be fulfilled in the
context of our current nursing practice. Then, the nursing inter-
vention protocol was developed by a multidisciplinary committee
through expert review. The strategies were a set of specific targeted
actions in seven domains and are shown in Table 1. Other than the
nursing intervention, there were screen risk factors of delirium for
all patients at hospital admission, the day before surgery and once a
day postoperatively, with attention paid to the patients who had
independent risk factors.

All of the ICU staff (nurses and physicians) was informed of the
start of the intervention program. The performance of each staff
member was evaluated by a checklist of actions to ensure full
adherence to the protocols. A 150-min education session for the
POD and POD intervention program was delivered by the research
personnel to nursing staff before the intervention. Each topic was
delivered three times to optimize shift workers' attendance. And it
followed by a 20-min daily education during the intervention stage.
A case-based forum of delirium prevention was facilitated weekly
by the head nurse of the ICU. Care of the two groups was on the
basis of usual care, which consisted of the standard care plan before
the intervention program. If delirium developed, it was managed
according to the ICU physician's order. The study did not interfere
with daily care or treatment of any of the patients.
2.3. Study outcomes and data analysis

The primary outcome was incidence of POD. Secondary out-
comes were subtype, severity, duration and the first episode of
delirium episode, postoperative atelectasis, endotracheal reintu-
bation, inpatient mortality, length of stay in ICU and length of
overall hospital stay.

The confusion assessment method for the intensive care unit
(CAM-ICU) [18] and RASS were used as validated scoring systems
for delirium assessment. Deliriumwas screened according to CAM-
ICU criteria with a two-step method [9]. Step 1 was to assess pa-
tients' consciousness by RASS. If a patient's RASS score was
between�3 andþ4, thenwe proceeded to Step 2. IF the RASS score
was �4 or �5, the patient was ineligible for CAM-ICU assessment.
Step 2 was to assess delirium with the CAM-ICU. Its feasibility was
good and can be detected in mechanical ventilation [18].

A delirium motoric subtype was defined for each CAM-ICU-
positive assessment using the RASS score obtained from the cur-
rent delirium assessment. Each delirium was categorized as hyper-
active, hypoactive or mixed-type delirium. Delirium severity was
Table 1
Intervention protocols for delirium: specific interventions in seven domains where some

Specific measures Standardized intervention strategies

Controlling pain to a mild level Assess pain 5 times a day (06:00e10:00e14:00e1
Changhai Pain Scale [17].

Early catheter removal Remove esophageal or urinary catheter as soon a
Orientation using 5W1H Orient all patients, three times a day (08:00e14:0

where (place and surrounding), when (date and t
or how to cooperate). For patients with baseline

More family visits Increasing, extending and advancing family visit
contraindication was evident. Family members w
activity.

Less care-related interruptions Appropriate lighting and noise (<45FB); clusterin
called during normal sleeping hours of 23:00e05

Optimizing comfort Room temperature was assessed and adjusted to
the afternoon; bed mattress was changed to be t
contraindicated.

Monitoring sleeping difficulties If patients were assessed as unable to go to sleep
sedations or hypnotics, striving to let patients ha
Dexmedetomidine hydrochloride was administer
medical order.
measured using the Delirium Rating Scale-Revised-98 (DSR-R-98)
[19], a 16-item scale. Of the 16 items, 13 comprise the severity scale.
The severity scale scores range from0 to39 and a cut-off score�15 is
considered to be a delirious state. Delirium severitywas categorized
into three levels in this study: 15e21 indicated mild level of
delirium, 22e30 indicatedmoderate delirium, and 31e39 indicated
severe delirium. Duration of deliriumwas the number of days from
the day of the first positive CAM-ICU assessment until recovery,
which required two consecutive days of no delirium. The first
episode of delirium is the day delirium developed.

All of the assessments were made by the patients' trained
registered nurse (one registered nurse chargedwith 2 or 3 patients)
and assured by ICU physicians. CAM-ICU assessment was trained
continually over the study time to increase the compliance of
nurses in administering the CAM-ICU as time passed by. As patients
in early ICU were at high risk of developing delirium, patients in
this study were assessed during a maximum of seven days post-
operatively while staying in the ICU and were assessed three times
a day or when the patient developedmental change. The inter-rater
reliability of the assessment was 0.93, confirmed in 20
observations.

Baseline patient characteristics were compared and described
using appropriate statistics. Categorical variables are presented as
proportions (number, percentage), and analyzed between the
intervention and control groups using the c2 test (Pearson chi-
square test) or the Fisher's exact test, respectively, if expected cell
counts were less than 5. Continuous variables are shown as means
and standard deviation (S.D.) or medians and interquartile ranges
(IQRs). Comparisons of continuous variables were performed be-
tween the two groups using Student's t-test for normally distrib-
uted variables and the non-parametric test for non-normally
distributed variables. All tests were two-sided, and a p-value of
<0.05 was considered statistically significant. All data in this study
were assessed with SPSS Statistics version 17.0 (SPSS, Chicago, Il-
linois, United States).
3. Results

A total of 278 patients were included in the study 137 in Control
Group and 141 in Intervention Group. Table 2 shows the charac-
teristics of the patients of the two groups. The main characteristics
of the patients of the two groups showed no differences but for the
number of distal anastomosis. Patients in the Intervention Group
had more distal anastomosis than that of the Control Group.
predictors are potentially preventable.

8:00e21:30), recognize andmanage pain that is higher than level 3 point with the

s possible by extubating the endotracheal tube early by ABCDE protocol.
0e20:00) using 5W1H, including who (name of staff member caring for him/her),
ime), what (what to do, or day's schedule), why (why do that) and how (how to do
cognitive impairment, implement three times a day.
s to twice a day, 30 min for each time, from 1st postoperative day, if no
ere available for reorientation, cognitive activities and assistance with early

g nighttime nursing activities, avoid passive position changing and name being
:00, if possible.
25� centigrade; personal hygiene was done at 20:00 before sleeping, not 14:00 in
he reactive one; encourage drinking to prevent severe dryness, if not

at 23:00, this was reported to ICU physicians and patients were administered
ve a moderate level of sleep quality or an ordinary sleeping cycle.
ed (0.2e0.7 mg/kg.h) to most of patients with poor quality of sleeping according to



Table 2
Baseline characteristics and preoperative clinical parameters of the patients of the two study groups.d

Characteristic Control group
n ¼ 137, n (%)

Intervention group
n ¼ 141, n (%)

Statistic-value P-value

Age, years, mean (SD) 63.45 (9.26) 63.09 (8.49) �0.338a 0.368
Male gender 110 (80.29) 110 (78.01) 0.218b 0.640
Education
Illiteracy 13 (9.48) 12 (8.51) 0.159c 0.873
Primary school 27 (19.71) 31 (21.99)
Middle school or above 97 (70.80) 98 (69.50)

Barrier of hearing or language 5 (3.65) 6 (4.26) 0.067b 0.796
Alcohol use (3 months before operation) 58 (42.34) 55 (39.01) 0.319b 0.572
Diabetes mellitus 46 (33.58) 54 (38.30) 0.673b 0.412
Hypertension 80 (58.39) 86 (60.99) 0.195b 0.659
Predisposing cerebral disease 10 (7.30) 11 (7.80) 0.025b 0.874
Predisposing cardiac surgery 2 (1.46) 2 (1.42) 0.001b 0.977
Renal dysfunction (creatinine >110 mg/dl) 13 (9.49) 11 (7.80) 0.251b 0.616
AF 24 (17.52) 19 (13.48) 0.869b 0.351
NYHA heart function
ClassⅠ 6 (4.38) 4 (2.84) �1.235c 0.217
ClassⅡ 52 (37.96) 46 (32.62)
ClassⅢ 76 (55.47) 87 (61.70)
ClassⅣ 3 (2.19) 4 (2.84)

Cognitive impairment (MMSE<27) 9 (6.57) 9 (6.38) 0.004b 0.950
EuroSCORE, mean (SD) 3.04 (2.34) 2.91 (1.80) �0.520a 0.301
LVEF < 50% 23 (16.79) 20 (14.14) 0.360b 0.548
Carotid artery plaque 50 (36.50) 49 (34.75) 0.092b 0.761
MRS, mean (SD) 1.21 (0.56) 1.17 (0.46) �0.652a 0.258
Emergency operation 1 (1.46) 2 (1.42) 0.315b 0.575
With CPB 129 (94.16) 134 (95.04) 0.104b 0.747
Type of surgery
CABG 113 (82.48) 115 (81.56) 0.040b 0.842
CABGþ 24 (17.52) 26 (18.44)

Number for distal anastomosis
one 23 (16.79) 19 (13.48) �2.202c 0.028
two 27 (19.71) 16 (11.35)
three 55 (40.15) 59 (41.84)
four 30 (21.90) 44 (31.21)
five 2 (1.46) 3 (2.13)

Surgery duration, min, mean (SD) 223.83 (72.23) 229.72 (67.13) 0.705a 0.759

Abbreviations: BMI¼ bodymass index; AF¼ atrial fibrillation; NYHA¼New York Heart Association; MMSE¼mini mental status examination; EuroSCORE¼ European system
for cardiac operative risk evaluation; LVEF¼ Left ventricular ejection fraction; MRS¼Modified Rankin Scale; CPB¼Cardiac-pulmonary bypass; CABG¼ coronary artery bypass
graft; CABGþ ¼ have CABG and cardiac valve replacement, aortic repair or lung lobectomy simultaneously.

a t-test (t).
b Chi-square test (c2).
c Non-parametric test (Z).
d Data are presented as the number and the percentage (%) with the characteristic except where indicated.

Table 3
Study outcomes.

Outcome Control group
n ¼ 137, n (%)

Intervention group
n ¼ 141, n (%)

Statistic-value P-value

Incident delirium, n (%) 41 (29.93) 19 (13.48) 11.112a 0.001
Postoperative atelectasis, n (%) 20 (14.60) 12 (8.51) 2.528a 0.112
Endotracheal reintubation, n (%) 4 (2.92) 2 (1.42) 0.754a 0.385
Inpatient mortality, n (%) 5 (3.65) 5 (3.55) 0.002a 0.963
Length of stay
ICU days, median (IQRs) 3 (3,5) 3 (2,3) �6.026b <0.001
hospital days, median (IQRs) 18 (15,22) 19 (16,22) �1.045b 0.296

a Chi-square test (c2).
b Non-parametric test (Z).
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Study outcomes are shown in Table 3 and Table 4. Incidence of
delirium in the Intervention Group was 13.48% (19/141), signifi-
cantly lower than 29.93% (41/137) in the Control Group (P¼ 0.001).
The difference was statistically significant in terms of the first
episode of delirium. POD in the Intervention Group occurred be-
tween the 3rd and 6th postoperative days, while POD in the Control
Group mainly occurred on the first three days postoperatively
(P < 0.05). A comparison of other delirium profiles including
delirium subtype, severity and duration of delirium episodes
between the two groups did not show statistical significance. Pa-
tients in the Intervention Group had a shorter length of ICU stay
compared with patients in the Control Group (P < 0.001). There
were no significant differences in the incidence of postoperative
atelactasis and endotracheal reintubation, impatient mortality and
length of hospital stay (P > 0.05).

Of six independent risk factors, quality of sleep and electric
disturbances were independent postoperative risk factors. The
change in the two risk factors of the two groups was also studied.



Table 4
Outcomes of delirium profiles of two study groups.

Outcome Control group
n ¼ 41, n (%)

Intervention group
n ¼ 19, n (%)

Statistic-value P-value

Subtype of delirium, n (%)
Mixed delirium 18 (13.14) 7 (4.96) 0.284a 0.868
Hypoactive delirium 9 (6.57) 5 (3.55)
Hyperactive delirium 14 (10.22) 7 (4.96)

Severity of delirium, n (%)
Mild delirium 10 (7.30) 7 (4.96) �0.792b 0.428
Moderate delirium 21 (15.33) 8 (5.67)
Severe delirium 10 (7.30) 4 (2.84)

First episode of delirium
Day of surgery~2nd postoperative day 34 (82.93) 7 (36.84) 12.743a <0.001
3rd ~ 6th postoperative day 7 (17.07) 12 (63.16)

Duration of delirium
One day 9 (6.57) 4 (2.84) 0.157b 0.876
Two days 22 (16.06) 10 (7.10)
Three days 6 (4.38) 3 (2.13)
Four days 3 (2.19) 1 (0.71)
Five days 1 (0.73) 1 (0.71)

a Chi-square test (c2).
b Non-parametric test (Z).
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The quality of sleep demonstrated trends toward improvement in
the Intervention Group, with 11 good (7.80%), 119 average (84.40%)
and 11 poor (7.80%), compared with 3 good (2.19%), 99 average
(72.26%) and 35 poor (25.55%) of the Control Group. Electrical
balance was also associated with a trend toward improvement in
the Intervention Group, with 28 (19.86%) patients compared with
55 (40.15%) patients in the Control Group.

4. Discussion

Delirium was common in this sample of CABG patients with
usual care, affecting 29.93% of eligible patients. As delirium was
defined as the sixth vital sign [20], it deserved our attention. We
cultivated a nursing intervention program targeting risk factors of
delirium, and this study was to verify the efficacy of the
intervention.

Data of our study demonstrated a reduction of the delirium
incidence after implementation of the POD nursing protocol.
Although the study design was not randomized, the reduction of
delirium was marked given the almost-similar baseline de-
mographics of intervention and control groups, in fact, distal
anastomosis of the Intervention Group was more than that of the
Control Group, which meant the condition of patients in the
Intervention Group may have been more critical than that of the
Control Group. Another important outcome was a moderate ten-
dency towards a delayed onset of delirium, which could also be a
consequence of the risk-targeted intervention. In this way, striving
to let patients meet the criteria of ICU discharge and transfer them
out of the ICU 48 h postoperatively became a goal of the ICU staff.
However, the intervention had no significant effect on the subtype,
severity and duration of delirium. The finding of the study has an
important implication for the management of delirium, that is,
primary prevention is effective. Once delirium has occurred, an
intervention strategy will be less effective.

Delirium is a multifactor syndrome, resulting from the interac-
tion of vulnerability on the part of the patient and hospital-related
insults. The prevention of delirium has been demonstrated by
modifying crucial risk factors [13]. Based on our previous study on
risk factors of delirium, a standardized checklist of 34 prevalent
perioperative risk factors for delirium was used to observe risk
factors for delirium, thus raising delirium awareness. If the patients
had one of six independent risk factors, the patient will be listed as
high-risk, monitored carefully and reported between shifts. For
preoperative cognitive impairment (MMSE<24/30), psychological
nursing had better psychological preparation. For preoperative AF,
patients were given medical treatment according to the presenta-
tion of the arrhythmia, such as antithrombotic therapy, control
ventricular rate and cardioversion. For a high EuroSCORE (>4
score), screening was done for newly admitted patients to detect
those who are vulnerable. For a long surgery duration (operation
time >120 min), maintaining an adequate blood flow after surgery
was done. For poor quality of sleep, minimizing factors to influence
sleep quality were done. For postoperative electrolyte disturbance
[9], patients weremonitored for occurrence by taking arterial blood
gases two times each shift during ventilation and letting them
fluctuate in the normal range according to doctor's orders.

The intervening protocol targeting risk factors of delirium was
developed by patients' interviews, brain storming of nursing staff
and expert review, on the basis of Guideline recommendations on
delirium prevention and for the consideration that it could be ful-
filled in our current nursing practice. Compared with usual care,
our intervention protocol mainly focused on seven domains,
including pain controlling, early catheter removing, orientation
with 5W1H procedure, more family visits, minimizing care-related
interruptions, optimizing comfort andmonitoring sleep difficulties.

As pain was a contributing factor to sleep disturbance [21], we
controlled pain to a relative bearable level. Pain was assessed for
the postoperative patient twice per shift (8 h) in our ICU before the
intervention, at 04:00e08:00e12:00 in the daytime and at night.
Obviously, assessment at night will interrupt patients' sleeping. We
adjusted the assessment to 5 times a day
(06:00e10:00e14:00e18:00e21:30) in the Intervention Group.
Because pain was not controlled well in the Control Group, even if
they were already assessed regularly, we set a pain control criterion
that if it was less than 4 points on the Changhai Pain Scale [17], the
point would not affect the patient's sleep and mobilization. In case
of pain (a Changhai Pain Scale higher than 3 point), effective doses
of an analgesic medication, non-opioids or opioids, was given. We
found that patients in the Intervention Group were more likely to
receive analgesia than those in the Control Group. As the dual ef-
fects of opioid medications (analgesia and sedation), proper opioids
used to control pain are protective against delirium whereas high
doses used to cause sedation may increase the risk of delirium, we
paid much attention to the usage of opioid analgesics.

Dwelling of the nasogastric tubes and urinary catheters caused
throat pain and urinary stimulation, which are factors that



W. Zhang et al. / International Journal of Nursing Sciences 4 (2017) 81e8786
influence poor sleeping. Extubating the catheters as soon as
possible became one of the strategies. In our study, all patients will
be on a ventilator during the early postoperative stage, and naso-
gastric or urinary catheters were removed after the extubating of an
endotracheal tube as the routine management protocol after a
CABG procedure. Our previous study revealed that there were 18
(43.90%) patients who developed delirium during the ventilating
period in the control group, and Cabello [22] reported that me-
chanical ventilation was associated with increased sleep architec-
ture fragmentation. Therefore, an evidence-based strategy referred
to as the ABCDE bundle [23] was undertaken in our study popu-
lation. Other than delirium management, patients received awak-
ening and breathing coordination and early mobility on a daily
basis unless ICU physicians wrote an order not to have the patient
participate in certain components of the ABCDE bundle. Though the
duration of mechanical ventilation was not shortened significantly
after intervention compared with that of the Control Group, there
were only 5 (26.32%) patients who developed delirium during the
ventilating period.

Preoperative cognitive impairment was the predictive factor for
delirium in our study, and acute stress and anxiety could also cause
poor sleep. For most patients in our study, this was the first stay in
the ICU postoperatively, and they were always confused about the
current situation. Contact directly with the environment could
release the confusion. We orient patients using 5WIH procedures
three times a day to let patients know their current state and how
to cooperate accordingly.

As most patients noted that they wanted to see their family
members or significant others when they opened their eyes, we
increased, extended and advanced family visits. Family members
were interviewed by register nurses before visiting, in order to
educate them about how to orient the patient. If the patients were
in a delirious state, then the visiting time was extended and the
clinical features and prognostic implications of delirium were
explained. Family members were accompanied by a nurse for the
first 5 min of the visit. From the review of patients, we are certain
that family visits contributed more to outcomes; however, it re-
quires strong nursing leadership in a large ICU like ours, and it has
not been sustained in our ICU now.

In the ICU, care-related interruptions were due to constant noise
(e.g., equipment, staff) or frequent nursing practice in the evening.
A study showed that a range of hospital sounds has a high
disruptive capacity on sleep, influencing both cortical brain activity
and cardiovascular function [24]. Creating a calm, comfortable
environment, by normalizing day-night illumination, fulfilling the
Three Quiet strategies (quiet chatting, quiet walking and quiet
operating), we obtained a noise level of less than 45 FB especially in
a large ICU setting like ours, minimizing care-related interruptions
during the night, by achieving nurses working together, and
avoiding unnecessary interventions during normal sleeping hours
of 23:00e05:00. Comfortable nursing was executed in the Inter-
vention Group also according to patients' suggestions.

Our study showed that nursing strategy targeting risk factors
may have an effect on reducing the incidence of delirium. The
positive trend in the reduction of modified independent risk factors
with intervention compared with usual care suggested that risk-
factor reduction contributed at least in part to the effectiveness of
the intervention strategy.

The strengths of this study include a non-pharmacological
approach based on patients' review, the detailed tracking of pa-
tients' orientation, the set objective of each strategy that staff would
strive tomeet and satisfactorypatients' resultswith less incidence of
deliriumand a reduced length of ICU stay. Themost important factor
was that it was easy to merge the interventions into the daily work
with the practical, realistic nature of the protocols.
Our study lent strong support to the use of a risk-targeting
intervention to prevent delirium. Further evaluation is needed to
determine the cost effectiveness of the intervention, its effects on
related outcomes, such as re-hospitalization, institutionalization,
and long-term cognitive functioning, and its effectiveness in heart
surgeries or other settings. Our study got the strong effect, but this
was our first trial to prevent delirium, challenge was thrown out to
decrease the incidence of delirium further.

There are several limitations of this study. First, the study is not a
random controlled study, so the result of the study may have been
affected by time. However, the before-after prospective strategy
prevented the contamination effect of the control group. Second,
the study focused on a relatively short observation period, the ef-
fect of the intervention might be limited, and research with more
patients may focus on the total length of stay in the ICU or in the
hospital. Third, the present study included specific patients in our
ICU, so the result will not generalize to all settings and to all
patients.

5. Conclusion

Delirium is a deadly syndrome, being a state of confusion and
disorientation with fluctuating intensity, often accompanied by
medical illness and organ insufficiency. As delirium is a multifac-
torial syndrome, we cultivated a nursing intervention program
targeting risk factors to reduce the incidence of delirium. This
before-after study explored the effectiveness of the nursing inter-
vention program in CABG patients. The CAM-ICU scale showed a
marked reduction in POD in the Intervention Group. In addition, the
intervention group had a shorter length of stay in the ICU. The
trends to later onset of delirium were encouraging but must be
interpreted with caution given that there were small research
studies with the same result. In a word, this study clarified that
recognition and avoidance or minimization of risk factors may
effectively prevent the patient from developing delirium. This
study helps us understand the best practice for applying evidence
at the bedside.
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