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Abstract: Objective: To explore whether evidence-based nursing combined with cognitive function training can re-
duce the incidences of delirium in intensive care unit (ICU) patients and improve their cognitive function. Methods: 
ICU patients in our hospital were randomly divided into an evidence-based nursing group (the E group) and an 
evidence-based nursing combined with cognitive function training group (the EC group). The incidences of delirium, 
the Pittsburgh Sleep Quality Index (PSQI) scores, the Mini-Mental State Exam (MMSE) scores, the National Institutes 
of Health Stroke Scale (NIHSS) scores, the Barthel Index levels, and the nursing satisfaction rates were compared 
between the two groups. Results: Before the nursing, there were no significant differences in the MMSE scores, the 
NIHSS scores, the Barthel Index levels or the PSQI scores between the E group and the EC group (P>0.05). After 
one week of treatment, the incidences of delirium in the EC group were significantly lower than they were in the E 
group (P<0.05). The PSQI scores and the NIHSS scores in the EC group were significantly lower than they were in 
the E group (P<0.001). The MMSE scores and the Barthel Index levels in the EC group were significantly higher than 
they were in the E group (P<0.01). There was no significant difference in the nursing satisfaction rates between the 
two groups (P>0.05). Conclusion: Compared with using evidence-based nursing only, the combined application of 
evidence-based nursing and cognitive function training has a significantly better effect on the improvement of neu-
rological function, sleep quality and normal living conditions in ICU patients.
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Introduction

Delirium is an acute transient neurological 
abnormality, specifically characterized by a dis-
turbance of consciousness [1]. Delirium is com-
mon among intensive care unit (ICU) patients. 
Previous studies have shown that the incidence 
of delirium in neurosurgery ICU patients is 
42.0%, in stroke patients it is 10.0%-13.0%, in 
postoperative cerebrovascular surgery patients 
it is 31.1%, and in postoperative patients with 
hypertensive cerebral hemorrhages it is 21.7%-
22.6% [2]. There are many clinical manifesta-
tions of delirium in ICU patients, including disor-
ders of the sleep cycle, a sudden change in 
mental state, depression of consciousness, 
etc. The specific manifestations include a 
decreased clarity of consciousness, nychthem-
eral rhythm inversion, irritability, anxiety, and a 

decreased arousal level [3]. After the occur-
rence of delirium in ICU patients, the probability 
of complications such as pneumonia and pul-
monary infarction increases significantly [4]. 
Therefore, to improve patient prognosis, it is 
important for ICU nurses to grasp the relevant 
risk factors for delirium in critically ill patients 
and to adopt targeted strategies to respond to 
it promptly.

Delirium is common in ICU patients with early 
postoperative complications and multiple dis-
eases. The characteristics of delirium onset are 
temporality, fluctuation, and detection difficulty. 
The main characteristics of delirium include:  
(1) cognitive impairment (such as visual delu-
sions and hallucinations), cognitive change 
(such as memory loss, disorientation, and lan-
guage disorders) and confusion of conscious-
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ness (decreased awareness of the environment 
and the loss of attention); (2) the course of the 
disease fluctuates greatly every day and has 
rapid attacks (lasting for several hours to sev-
eral days); (3) there are many inducing factors, 
and the pathogenesis is complex, and it is 
mainly caused by cognitive dysfunction.

Evidence-based nursing is an effective nursing 
method commonly used in clinical practice, 
and it can continuously standardize clinical 
nursing by analyzing problems and formulating 
solutions, so as to improve the nursing quality 
and effect [5]. Cognitive function training is a 
common clinical function training method, and 
it mainly applies to the rehabilitation of patients 
with various diseases such as cardio-cerebral 
diseases. It mainly exercises the patients’ writ-
ing, memory, coordination, and calculation abil-
ities [6].

In clinical practice, the effect of routine nursing 
for ICU patients is not good. At present, there is 
little research on nursing delirium patients with 
cognitive function training. Therefore, this study 
explored the nursing effect of the evidence-
based nursing method and the evidence-based 
nursing combined with cognitive function train-
ing method in ICU patients.

Materials and methods

General information

Seventy-six ICU patients admitted from January 
2019 to December 2019 in Shenzhen Hospit- 

al, Fuwai Hospital, Chinese Academy of Me- 
dical Sciences (Shenzhen Sun Yat-sen Cardio- 
vascular Hospital) were recruited as the study 
cohort and randomly divided into two groups. 
This study was approved by the Ethics Com- 
mittee of Shenzhen Hospital, Fuwai Hospital, 
Chinese Academy of Medical Sciences (Shen- 
zhen Sun Yat-sen Cardiovascular Hospital). The 
first group, the evidence-based nursing group 
(the E group): the ICU patients in this group 
were only given evidence-based nursing care. 
The second group, the evidence-based nursing 
combined with cognitive function training group 
(the EC group): the ICU patients in this group 
were administered the combined nursing mode 
including evidence-based nursing and cognitive 
function training.

There were no significant differences in the 
general clinical data between the E group and 
the EC group. See Table 1.

Inclusion and exclusion criteria

The inclusion criteria were: (1) all the patients 
were ICU patients without delirium; (2) the 
patients were expected to be treated in ICU for 
more than one week and were able to cooper-
ate with this trial; (3) the patients were older 
than 18 years old; (4) the patients or their fam-
ily members understood, agreed to this experi-
ment, and signed the informed consent.

Exclusion criteria were: (1) patients who were in 
deteriorated condition and who could not par-
ticipate in this trial; (2) patients who could not 

Table 1. Comparison of the general information between the two groups (n, 
_
x  ± sd)

E group (n=38) EC group (n=38) χ2/t P
Gender 0.152 0.696
    Male 18 21
    Female 20 17
Etiology 0.715 0.397
    Severe pulmonary infection 7 4
    After severe craniocerebral trauma operation 9 8
    Compound injury 5 6
    Severe acute pancreatitis 6 7
    Others 11 13
Basic diseases 0.618 0.431
    Diabetes 4 2
    Hypertension 9 10
    None 11 15
    Others 14 11
Age (years) 41.2±13.5 42.4±14.5 0.373 0.709
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clearly express their ideas; (3) patients with 
missing relevant data; (4) patients with other 
malignant tumors; (5) patients who experi-
enced delirium during their hospitalization 
before the experiment.

Nursing methods

Evidence-based nursing research was used in 
the E group. The specific nursing process is 
described below. (1) Psychological nursing. The 
nursing staff communicated with the patients 
and evaluated their psychological conditions. 
Based on the results, the nursing staff provid-
ed targeted psychological counseling to the 
patients, listened to their demands and ac- 
cepted reasonable suggestions. Real-time and 
directional communication with the patients 
was adopted in order to understand their needs 
and physical status. (2) Avoidance of perceptu-
al deprivation. After the patients were admitted 
to ICU, they were assisted in familiarizing them-
selves with the ICU environment as soon as 
possible, so that the patients could truly feel 
comfortable in the environment around them, 
so their feelings of fear and helplessness in the 
unfamiliar environment were reduced. (3) Sleep 
nursing. Pain management standards were 
implemented to reduce the impact of the pain 
on sleep. Noise stimulation was reduced as 
much as possible to ensure sleep time and 
sleep quality for the patients. Night lights could 
only be used when necessary for the treat-
ment, and drugs could be used to promote 
sleep when necessary to reduce the delirium 
risk factors in the ICU patients. (4) Limited 
activity nursing. Nursing staff guided the 
patients in carrying out appropriate activities 
every day and following the principle of gradual 
progress. For the patients with limited activity 
unable to move in the bed by themselves, they 
were helped to turn over once every two hours. 
For the patients with postoperative incision 
pain and multiple indwelling tubes, restraint 
belts were used to limit their activities. (5) Diet 
and defecation nursing. For patients who need-
ed tracheal intubation, the amount of water 
and food intake was limited after the extuba-
tion. The patients should be guided to consume 
a small amount of water and food each time for 
multiple times to reduce their cardiac loads. (6) 
Preventive nursing of complications. The pa- 
tients’ conditions were closely monitored. 
Regular chest physical therapy, such as deep 
breathing and effective coughing, were used to 
prevent pulmonary infections and other compli-

cations. (7) Family members support care. The 
nursing staff arranged visits from family mem-
bers and reasonably adjusted the visiting time 
according to the patients’ condition and symp-
toms. The duty nurse was the visiting manager 
and was responsible for explaining the patients’ 
conditions to the visitors and guiding the family 
members to provide encouragement and sup-
port to the patients, so as to enhance the 
patients’ confidence in their rehabilitation.

The patients in the EC group received cognitive 
function training in addition to the treatment 
provided to the E group. Cognitive function 
training includes four aspects: music, vocabu-
lary learning, clock memory painting, and men-
tal health. Each aspect of the training was 
implemented by professional nursing staff, and 
the qualities and times of each intervention 
were similar. The specific measures are 
described below. (1) Music performance train-
ing. The patients were provided with a short 
piece of a simple music score, and they only 
needed to complete it on the tablet computer 
simulation keyboard with one hand. Each train-
ing lasted for 0.5 h, and it was given twice a 
week. (2) Vocabulary learning. In order to elimi-
nate any interference from the patients’ previ-
ous education levels, several simple words in 
Spanish were selected. The patients were 
asked to learn three words within 20 minutes 
and to review the learned words the next time. 
Each time lasted for 0.5 h, twice a week. (3) 
Clock memory painting training. The patients 
were asked to observe a clock picture for 10 
minutes and then draw the clock pattern by 
memory on the blank paper. The learning pro-
cess lasted for 30 minutes and was done twice 
a week. (4) Mental health state intervention. 
Psychiatrists assessed the patients’ mental 
states, communicated with them and helped 
them solve their psychological problems to 
keep them optimistic. Each psychological inter-
vention appointment lasted for 30 minutes, 
twice a week. The total exercise time was one 
week.

In terms of the drug selection for the treatment 
of delirium, the European Society of Anes- 
thesiology (ESA) guidelines suggest that the 
routine use of benzodiazepines should be 
avoided, and low-dose haloperidol and atypical 
antipsychotics can be used when necessary. 
However, in some special cases, benzodiaze-
pines can be given. In addition, studies have 
shown that the perioperative use of α2 recep-
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tor agonists (dexmedetomidine or clonidine) 
can reduce the incidence of postoperative 
delirium in patients undergoing cardiovascular 
surgery [7]. In this study, patients with delirium 
were treated with haloperidol (Jinan Woerde 
Chemical Co., Ltd., China) as a routine treat-
ment. The initial dose was 25 mg/d, and the 
dosage was adjusted according to the disease 
condition. The treatment dose was 25-10 
mg/d. The drugs were injected intramuscularly 
at intervals of more than 30 min. Scopolamine 

delirium were recorded. The assessment was 
conducted once every 8 hours at 6, 14 and 22 
o’clock over a period of one week. The inci-
dence of delirium (%) = patients with delirium/
total patients × 100%.

Cognitive function

After one week of the nursing intervention, the 
Minimum Mean Square Error (MMSE) scale 
was used to test the cognitive function. The 
total possible score of the MMSE is 30 points. 
The lower the score, the more serious the cog-
nitive impairment.

Neurological function

After one week of nursing intervention, the 
National Institute of Health Stroke Scale 
(NIHSS) was used to determine the neurologi-
cal function. The total possible score is 40 
points. Higher scores indicate poor neurologi-
cal function.

Daily living abilities

After one week of the nursing intervention, the 
Barthel Index was used to evaluate the daily liv-
ing abilities. The index’s total possible score is 
100 points. High scores indicated good self-
care abilities.

Sleep quality

After one week of the nursing intervention, the 
Pittsburgh Sleep Quality Index (PSQI) scale was 

Table 2. Comparison of the delirium occurrences be-
tween the two groups (n)
Group n Numbers of occurrence (n) Incidence (%)
E group 38 16 42.11
EC group 38 9 23.68
χ2 2.921
P 0.047

Table 3. Comparison of the MMSE scores in the two 
groups (

_
x  ± sd)

Group n Before care One week after 
treatment t P

E group 38 18.43±3.14 21.94±4.35 4.033 <0.001
EC group 38 19.01±3.25 25.94±5.75 6.468 <0.001
t 0.791 3.420
P 0.431 0.001
Note: MMSE: Mini-Mental State Exam.

Figure 1. The MMSE scores of the E group and the 
EC group. Compared with before the care in the 
same group, ***P<0.001; compared with the E group, 
##P<0.01. MMSE: Mini-Mental State Exam.

(Chengdu First Pharmaceutical Co., Ltd., 
China) or benzhexol (Changzhou Kangpu 
Pharmaceutical Co., Ltd., China) were us- 
ed to treat patients with extrapyramidal 
symptoms, but it should not be used as a 
preventive medication.

Outcome measures

The primary outcome measures included 
the occurrence of delirium, cognitive func-
tion, neurological function and daily living 
abilities. The secondary outcome mea-
sures included sleep quality and nursing 
satisfaction.

Delirium occurrence

The occurrence of delirium in the two 
groups was determined using the confu-
sion assessment method for the intensive 
care unit (CAM-ICU), and the incidences of 
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used to determine the patients’ sleep quality. 
The applicable population included insomnia 
patients and patients with mental problems. It 
also applied to the sleep assessment for nor-
mal people. The PSQI scale contains seven 
items (sleep duration/quality/efficiency/distur-
bances, etc.). Higher scores indicated poor 
sleep quality.

Nursing satisfaction rate

After one week of the nursing intervention, the 
inpatient satisfaction evaluation scale (self-
made) was used to evaluate the patients’ nurs-
ing satisfaction levels. The scale included 6 
indexes, for a total possible score of 6 points. 
Four points and above indicated satisfied, three 
points indicated basically satisfied, and zero to 
two points indicated dissatisfied. The satisfac-

samples t-test were used for the group com-
parisons, and paired-samples t-tests were used 
for the pairwise comparisons. The enumeration 
data were analyzed using χ2 tests. P<0.05 was 
considered statistically significant.

Results

Comparison of the occurrences of delirium in 
the two groups

After one week of the nursing intervention, the 
occurrences of delirium in the EC group were 
significantly lower than they were in the E group 
(P<0.05). See Table 2.

Comparison of cognitive function between the 
two groups

Before the nursing, there were no significant 
differences in the MMSE scores between the 
two groups (P>0.05). One week after the nurs-
ing, the two groups’ scores increased (P<0.001), 
and the scores in the EC group were significant-
ly higher than the scores in the E group (P<0.01). 
See Table 3 and Figure 1.

Comparison of the neurological function in the 
two groups

Before the nursing, there was no significant dif-
ference in the NIHSS scores between the two 
groups (P>0.05). One week after the nursing, 
both groups’ scores decreased (P<0.001), and 
the scores in the EC group were significantly 
lower than the scores in the E group (P<0.001). 
See Table 4 and Figure 2.

Comparison of the daily living abilities in the 
two groups

Before the nursing, there was no significant dif-
ference in the Barthel Index levels between the 
two groups (P>0.05). One week after the nurs-

Table 4. Comparison of the NIHSS scores between the 
two groups (

_
x  ± sd)

Group n Before care One week after 
treatment t P

E group 38 34.82±5.34 26.14±4.09 7.955 <0.001
EC group 38 35.37±5.41 22.33±5.37 10.550 <0.001
t 0.446 3.479
P 0.656 <0.001
Note: NIHSS: National Institutes of Health Stroke Scale.

Figure 2. The NIHSS scores of the E group and the 
EC group. Compared with before the care in the 
same group, ***P<0.001; compared with the E group, 
###P<0.001. NIHSS: National Institutes of Health 
Stroke Scale.

tion rate (%) = (satisfied number + 
basically satisfied number)/total num-
ber × 100%.

Statistical analysis

All the data were analyzed using SPSS 
23.0 software. First, the normal distri-
bution was tested, and all the data 
that fit into a normal distribution and 
were expressed as the mean ± stan-
dard deviation (

_
x  ± sd); independent-
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ing, both groups’ scores increased (P<0.001), 
and the scores in the EC group were significant-
ly higher than the scores in the E group 
(P<0.001). See Table 5 and Figure 3.

Comparison of the sleep quality in the two 
groups

After one week of nursing intervention, the total 
PSQI scores in the E group and the EC group 
were 9.54±0.67 and 6.89±0.14, respectively. 
The indexes such as sleep duration, sleep effi-
ciency, and sleep disturbances in the E group 
were significantly higher than they were in the 
EC group (all P<0.001). Compared with the EC 
group, the total PSQI scores in the E group were 
significantly higher (P<0.001). See Table 6.

Comparison of the nursing satisfaction be-
tween the two groups

One patient died in the E group, and two 
patients died in the EC group. There were 2 

Delirium is a clinically common, cognitive dys-
function disease, and it is mainly characterized 
by disturbances of consciousness and often 
occurs in patients with severe diseases. In the 
ICU, the incidence of delirium in male patients 
is significantly higher than it is in female 
patients. The elderly are a high-risk population 
for delirium, and it has an important relevance 
to their declined physiological function, reduced 
metabolic capacity, low drug tolerance, and 
poor psychological stress ability [8]. There are 
many reasons why delirium occurs in ICU 
patients, such as a neurotransmitter imbal-
ance, cognitive impairment, and emotions [9].

Daily living abilities is a globally-recognized 
health concept, and it indicates that care for 
patients focuses not only on health but also on 
their mental state. The results of our study 
showed that evidence-based nursing could 
improve the life quality and various functions of 
patients in the ICU and promote their progno-
sis. Moreover, cognitive function training com-
bined with evidence-based nursing can have a 
significantly better effect on patient improve-
ment, and it can improve patients’ cognitive 
and neurological functions, reduce their inci-
dences of delirium, improve their daily living 
abilities, and play a supporting role in the prog-
nosis and rehabilitation of ICU patients.

According to published studies, evidence-
based nursing intervention after routine treat-
ment for ICU patients can effectively improve 
the patients’ limb function, promote the im- 
provement of their rehabilitation quality, allevi-
ate their clinical symptoms and improve their 
mental state [10]. A large number of clinical tri-
als have proved that evidence-based nursing 
can not only improve the motor function, lan-
guage function, cognitive function, and other 
damaged functions of postoperative patients 
but it can also strengthen the patients’ mental, 
psychological, and social readaptation abilities, 
restore autonomous function, social activities, 
and interpersonal relationships and maximize 

Table 5. Comparison of the Barthel Index levels between 
the two groups (

_
x  ± sd)

Group n Before care One week after 
treatment t P

E group 38 45.24±6.77 64.12±7.15 11.820 <0.001
EC group 38 45.64±6.23 73.43±8.43 16.340 <0.001
t 0.268 5.192
P 0.789 <0.001

Figure 3. Comparison of Barthel Index levels be-
tween the two groups. Compared with before the 
care in the same group, ***P<0.001; compared with 
the E group, ###P<0.001.

cases (5.55%) who were dissatisfi- 
ed with nursing care in the EC group 
and 8 cases (21.63%) in the E gro- 
up. There were no significant differ-
ences in the numbers of satisfied 
patients or the satisfaction rates 
between the EC group and the E 
group (P>0.05). See Table 7.

Discussion
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the ability to engage in daily life activities [11-
13]. Research shows that a reduction of the 
generation of fear, anxiety, worry, and other 
emotions after surgery greatly improves pa- 
tients’ life quality [14]. Therefore, it is crucial to 
carry out evidence-based nursing for ICU pa- 
tients. One relevant study shows that compared 
with general nursing, evidence-based nursing 
can achieve a remarkable effect on promoting 
prognosis among ICU patients, which not only 
effectively reduces the incidence of poor prog-
noses but also improves the patients’ satisfac-
tion with clinical nursing [15].

The cognitive function training mode is a new 
nursing mode, and it is based on scientific the-
ory to ensure that all aspects of nursing are 
more refined, so as to ensure treatment effi-
ciency [16]. An experiment shows that the appli-
cation of cognitive function training in ICU 
patients can significantly improve the treat-
ment efficiency, reduce the likelihood of emer-
gencies, and improve the psychological emo-
tions and satisfaction of ICU patients [17]. 
Another study found that cognitive function 
training can help ICU patients better achieve 
the purpose of rehabilitation by training their 
limbs, memory, daily living abilities, compre-
hensive ability and other aspects [18]. Cognitive 
function training can guide ICU patients’ psy-

tions of some of the patients, we did not con-
duct a comprehensive physical examination for 
all the test personnel, so we were not able to 
exclude the influences of other diseases on the 
patients’ neurological functions and sleep qual-
ity. In addition, we did not show the influence of 
the nursing methods on other indicators. More 
nursing methods should be added in future 
research to provide a more favorable experi-
mental basis for the nursing of ICU patients.

In conclusion, the nursing effect of evidence-
based nursing combined with cognitive func-
tion training on ICU delirium patients is signifi-
cantly better than evidence-based nursing al- 
one. The former has a significantly better effect 
on improving patients’ cognitive function and 
life abilities and can improve their sleep quality 
and neurological function.
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Table 6. Comparison of the PSQI scores between the two groups  
(
_
x  ± sd)

Indexes E group (n=38) EC group (n=38) t P
Sleep quality 1.36±0.67 0.84±0.05 4.771 <0.001
Falling asleep time (h) 1.26±0.54 0.61±0.03 7.409 <0.001
Sleep duration 1.65±0.14 0.74±0.16 26.390 <0.001
Sleep efficiency 1.68±0.75 0.78±0.23 7.072 <0.001
Sleep disturbances 1.16±0.54 0.57±0.13 6.548 <0.001
Use of sleep medication 1.02±0.44 0.43±0.01 8.264 <0.001
Daytime dysfunction 1.19±0.47 0.65±0.23 6.362 <0.001
Total scores 9.54±0.67 6.89±0.14 23.870 <0.001
Note: PSQI: Pittsburgh Sleep Quality Index.

Table 7. Comparison of the nursing satisfaction between the two 
groups (n (%))

Group n (deaths 
excluded) Satisfied Basically 

satisfied Dissatisfied Satisfaction rate

E group 37 18 (48.64) 11 (29.73) 8 (21.63) 29 (78.38)
EC group 36 24 (66.67) 10 (27.78) 2 (5.56) 34 (94.44)
χ2 1.647 2.320
P 0.199 0.127

chological states, daily 
lives, and ameliorate their 
problems to soothe their 
anxiety, fear, and other 
adverse emotions, which 
can help them better co- 
operate with the doctors 
for their treatment [19].  
An experimental compara-
tive study shows that com-
pared with single evide- 
nce-based nursing, evide- 
nce-based nursing com-
bined with cognitive func-
tion training has a better 
nursing effect on ICU pa- 
tients and can significant-
ly improve the psychologi-
cal state, satisfaction, and 
other indicators of ICU 
patients [20, 21].

There are some deficien-
cies in the research pro-
cess of our experiment. 
Due to the physical condi-
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