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Abstract: Objective: To explore the effect of predictive nursing on the incidence of delirium and postoperative recov-
ery in patients undergoing spinal surgery. Methods: One hundred and eighty patients who underwent spinal surgery 
by the posterior approach in our hospital from January 2017 to July 2019 were selected, among whom 100 patients 
in the study group (SG) were treated with predictive nursing and 80 patients in the control (CG) were treated with 
traditional nursing. The operative indications (hospitalization time, operation time), the incidence of postoperative 
delirium, the levels of epinephrine, norepinephrine and pressure injury, and the neurological function recovery 
(NIHSS and SSS score) were compared between the two groups. The mental health of the two groups after nursing 
(SAS, SDS score) was compared, and the total effective rate and postoperative satisfaction of patients in the two 
groups were investigated. Results: The SG was better than the CG in terms of surgical indications, and the number 
of patients with postoperative delirium in the SG was less than that in the CG. Compared with the CG, the scores 
of epinephrine and norepinephrine, NIHSS and SSS, SAS and SDS were lower in the SG, the probability of pressure 
injury was lower, and the total effective rate and satisfaction were higher. Conclusion: Predictive nursing can reduce 
the incidence of postoperative delirium by reducing anxiety and depression and restoring nerve function in patients 
after spinal surgery, so that patients can recover better after spinal surgery. 
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Introduction

Spinal surgery, such as endoscopic spine  
surgery, plays an important role in the treat-
ment of diseases such as intervertebral disc 
herniation, radiculopathy, myelopathy, degen-
eration or trauma-induced instability, infection, 
and tumors [1, 2]. During spinal surgery, it is 
necessary to reduce any muscle compression 
injury caused by prolonged retraction, avoid 
soft tissue exfoliation and muscular innerva-
tion, and minimize bone resection, so as to  
prevent iatrogenic instability and utilize target-
ed surgical access in spinal pathologies [3]. 
However, after surgery, a series of complica-
tions such as postoperative infection [4, 5] and 
delirium [6, 7] can occur.

Delirium is a common disease after surgery 
usually found in the elderly with far-reaching 

effects, which can lead to longer hospital stay, 
resulting in functional decline and postopera-
tive cognitive dysfunction, and even an 
increased risk of dementia and death [8-10]. 
The complexity of surgery and the intensifica-
tion of population aging make postoperative 
delirium a more common complication after 
spinal fusion [11, 12]. Therefore, postoperative 
nursing is essential for the rehabilitation of 
patients, as high-quality nursing services can 
effectively relieve patients’ mental problems 
and improve the treatment effects [13]. Among 
them, predictive nursing is a type of high-quali-
ty nursing modality, which initiates the promise 
of evidence-based medicine and summarizes 
the characteristics of different diseases and 
the patients’ individual characteristics, needs 
and behaviors. It is guided by a new medical 
model that provides a comprehensive interven-
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tion in patients’ with the social, psychological 
and physical health of patients as a priority [14-
16]. However, there is little research on the 
effects of predictive nursing on delirium in 
patients after spinal surgery. Therefore, the 
purpose of this experiment is to study how this 
nursing method affects the postoperative 
recovery of thses patients.

Methods

General information

A total of 180 patients who underwent spinal 
surgery by the posterior approach in the Mater
nal and Child Health Hospital from January 
2017 to July 2019 were selected. There were 
100 patients in the study group (SG), including 
53 males and 47 females, aged 58-81 years, 
with an average age of 69.45±3.31 years and 
an average course of disease of 25.95±1.87 
months. The control group (CG) consisted of 80 
patients (45 males and 35 females), aged 
60-77 years, with an average age of 70.14±3.75 
years and an average course of disease of 
26.35±1.73 months. Inclusion criteria: Patients 
who met the surgical indications, and those 
without communication disorders, coagulation 
disorders or diseases affecting this study. The 
patients and their families agreed to partici-
pant in this study and signed an informed con-
sent. Exclusion criteria: Patients who had 
severe cardiopulmonary problems that could 
not withstand the operation; patients with other 
diseases that had an impact on the study; 
patients with communication problems. This 
study was approved by the Medical Ethics 
Committee of the Maternal and Child Health 
Hospital and this study was in line with the 
Declaration of Helsinki.

Methods

Patients in the CG received routine nursing. 
The medical staff explained the postoperative 
matters needing attention to the patients in 
detail, guided them in terms of diet, instructed 
them to take medicine in accordance with the 
doctor’s advice, and urged them to be reexam-
ined on time. The SG carried out predictive 
nursing in addition to that of the CG. To a large 
extent, a series of complications such as post-
operative delirium were due to the lack of rele-
vant knowledge of patients and their families, 
so medical staff first conducted health educa-

tion for patients and their families. The nursing 
staff explained in detail to the patients and 
their families the causes of postoperative delir-
ium and other complications, as well as the cor-
responding prevention and treatment mea-
sures, so as to enhance their disease aware-
ness. Then the patient’s condition was 
assessed to evaluate the risk of delirium. The 
nursing staff reviewed the patient’s case data 
in detail to quickly understand his/her psycho-
logical state changes during the nursing pro-
cess, and actively communicated with him/her 
to eliminate a variety of negative emotions such 
as anxiety and fear induced by disease and sur-
gery. For high-risk patients, the nursing staff 
tried to avoid the lower limb venous infusion, so 
as not to damage the vascular intima. In addi-
tion, the nursing staff also followed the doctor’s 
advice to give high-risk patients antiplatelet 
aggregation drugs to monitor the arterial blood 
gas. During the operation, the patient was sub-
jected to a blood gas analysis to carefully 
observe the balance of water-electrolytes, the 
amount of hemoglobin and the partial oxygen 
pressure. Furthermore, the pain degree of the 
patients was evaluated correctly, and the time 
and dosage of intraoperative analgesia were 
recorded in detail to avoid respiratory depres-
sion caused by excessive analgesia. After the 
operation, the patients were given preventive 
nursing intervention, and the nurses assisted 
the patient with early passive or active rehabili-
tation training to promote the blood circulation 
of the lower extremities. During the training, the 
nurses also paid attention to the changes in the 
temperature and color of the skin of the affect-
ed limbs, and informed the attending physician 
in real time if there were any abnormalities. 
What’s more, in a timely manner nurses 
designed a more reasonable diet based on low-
cholesterol, low-salt and low-fat foods, which 
could reduce the blood viscosity of patients. 
Moreover, when actively talking to the patient 
after surgery, comforting words and cues were 
used by the nursing staff, supplemented by 
music to relieve pain and anxiety of the patient.

Detection indicators

Surgical indications. Surgical indications, such 
as hospitalization time and operation time were 
observed and compared between the two 
groups.
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Incidence of postoperative delirium. The post-
treatment POD of patients in the two groups 
was evaluated by confusion assessment meth-
od (CAM) [17]. The number of patients with POD 
one hour after exuctation, one day and two 
days after surgery was recorded in detail, and 
the incidence of postoperative delirium was 
compared.

Epinephrine and norepinephrine levels. Upon 
admission, and 3 days and 14 days after sur-
gery, 5 mL of blood was drawn from patients to 
detect the levels of epinephrine and 
norepinephrine.

Pressure injury. Skin compression (color, integ-
rity, exudation, touch) of all the patients with 
spinal internal fixation surgery were evaluated, 
observed, and compared. Based on the stage 
of pressure injury, the clinical efficacy of the 
two groups of patients after nursing interven-
tion was evaluated according to the following 
criteria. Stage 1: after reexamination, the 
patient's skin was intact and accompanied by 
pressure-invariant white and red spots; or 
stage 2: patients with partial skin defect and 
exposed dermis with complete or damaged 
serous blisters.

Neurological function and mental health. 
National Institute of Health stroke scale (NIHSS) 
[18] and Scandinavian Stroke Scale (SSS) [19] 
were adopted to evaluate the neurological func-
tional recovery of patients in the two groups. 
The better the patient's neurological function, 
the lower the score. Self-rating anxiety scale 
(SAS) [20] and self-rating depression scale 
(SDS) [21] were used to evaluate the mental 
health level of patients in groups A and B before 
nursing and one month after nursing (20 items, 
0-100 points). The worse the mental health of 
the patients, the higher the score.

Total efficiency. The clinical nursing effects of 
the two groups were observed. (1) Markedly 
effective: the operation was successful, and 
there were no complications, nor adverse 
events such as field blood oozing and second-
ary injury. (2) Effective: the operation was basi-
cally successful, with minor complications. (3) 
Ineffective: the operation was unsuccessful, 
accompanied with complications and other 
adverse events. Total effective rate= (markedly 

effective + effective)/total number of cases × 
100%.

Comparison of treatment satisfaction between 
the two groups. The treatment satisfaction 
questionnaire, whose contents and evaluation 
criteria were self-designed, was utilized to test 
the patients’ satisfaction with the treatment, 
and the treatment satisfaction scores of the 
two groups were compared. The total score was 
100 points, of which a total of 85 points was 
deemed satisfied, more than 60 points was 
basically satisfied, and less than 60 points was 
dissatisfied.

Statistical methods

SPSS 19.0 (Asia Analytics Formerly SPSS 
China) was employed for comprehensive data 
statistical analysis. The counting data were 
analyzed by chi-squared, and the measurement 
data were recorded as (X±SD). The statistical 
analysis of two time points were performed by t 
test, while that of multiple time points were 
conducted by two-factor analysis of variance 
between two groups. P<0.05 indicated that the 
difference was statistically significant.

Results

General information

Analysis of the general information, including 
gender, age, BMI, smoking history, drinking his-
tory and obesity, did not identify any significant 
difference between the two groups (P>0.05)  
(Table 1).

Comparison of surgical indications between 
the two groups

Comparing the surgical indications of patients 
in the two groups, it was found that the hospi-
talization time, operation time, and ambulation 
time in the SG were significantly shorter than 
those in the CG, and the intraoperative blood 
loss was statistically less in the SG (P<0.05) 
(Table 2). 

Comparison of the incidence of postoperative 
delirium between the two groups

Comparison of postoperative delirium rates 
between the two groups showed that the inci-
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dence of postoperative delirium in the SG was 
significantly lower than that in the CG (P<0.05). 
In the SG, delirium occurred in 1 patient one 
hour after extubation, 3 patients one day after 
surgery, and none two days after surgery, and 
the incidence of postoperative delirium was 
2.50%. Delirium occurred in 6 patients in the 
CG one hour after extubation, 4 patients one 
day after surgery, and 2 patients two days after 

The adrenaline levels of the SG before opera-
tion, 3 days after operation, and 14 days  
after operation were (36.55±4.16) mmol/L, 
(22.37±4.43) mmol/L, and (20.12±3.29) 
mmol/L respectively, while those in the CG 
were (37.02±4.07) mmol/L, (39.27±5.53) 
mmol/L, and (36.54±3.56) mmol/L, respec-
tively. The levels of norepinephrine in the SG 
before operation, 3 days after operation and 14 

Table 2. Surgical indications in the two groups
Classification Study group (n=100) Control group (n=80) t P
Hospitalization time (d) 8.33±2.31 16.47±5.67 14.08 <0.001
Operation time (min) 176.53±25.67 145.56±12.25 10.05 <0.001
Intraoperative blood loss (mL) 101.23±7.55 181.89±6.27 79.07 <0.001
Ambulation time (h) 42.21±6.57 66.34±6.22 25.99 <0.001

Table 3. Incidence of postoperative delirium in the two groups

Classification Study group 
(n=100)

Control group 
(n=80) X2 P

One hour after extubation 1 6 - -
One day after operation 3 4 - -
Two days after operation 0 2 - -
Incidence of postoperative delirium 4 (2.50) 12 (15.00) 6.64 0.010

Table 1. General information of patients in the two groups
Classification Study group (n=100) Control group (n=80) t/X2 P
Gender 0.19 0.664
    Male 53 (53.00) 45 (56.25)
    Female 47 (47.00) 35 (43.75)
Age (years old) 69.45±3.31 70.14±3.75 1.37 0.173
BMI (kg/m2) 20.76±1.23 20.97±1.47 1.10 0.276
Mean course of disease (months) 25.95±1.87 26.35±1.73 1.53 0.129
Smoking 0.05 0.830
    Yes 69 (69.00) 54 (67.50)
    No 31 (41.00) 26 (32.50)
Drinking 0.01 0.911
    Yes 54 (54.00) 42 (52.50)
    No 46 (46.00) 38 (37.50)
Hyperlipidemia 0.01 0.920
    Yes 43 (43.00) 35 (43.75)
    No 57 (57.00) 45 (56.25)
Hypertension 0.70 0.404
    Yes 55 (55.00) 39 (48.75)
    No 45 (45.00) 41 (51.25)
Diabetes mellitus 0.36 0.549
    Yes 71 (71.00) 60 (75.00)
    No 29 (29.00) 20 (25.00)

surgery, with a postopera-
tive delirium incidence of 
15.00% (Table 3).

Comparison of epineph-
rine and norepinephrine 
levels between the two 
groups 
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days after operation were (0.93±0.34) mmol/L, 
(0.52±0.19) mmol/L, and (0.41±0.08) mmol/L, 
respectively while those in the CG were 
(0.92±0.31) mmol/L, (0.95±0.29) mmol/L, 
and (0.88±0.27) mmol/L, respectively. The 

tion were (73.67±6.23), (38.26±2.55) respec-
tively, while those of the CG were (74.21±5.83), 
(49.48±3.67) respectively. The NIHSS score of 
both groups decreased one month after nurs-
ing, and the NIHSS score of the SG one month 

Figure 1. Epinephrine and norepinephrine levels in the two groups. A: Epineph-
rine levels in two groups: Compared with the epinephrine level before operation, 
the epinephrine level in the control group decreased significantly 3 days after 
operation, but was not significantly different from that 14 days after operation. 
There was significant change in the epinephrine level in the study group, and 
the epinephrine level in the study group was significantly lower than that in the 
control group 3 and 14 days after operation (P<0.05). B: Norepinephrine levels 
in the two groups: Compared with the norepinephrine level before operation, the 
norepinephrine level reduced markedly in the control group 3 days after opera-
tion, but was not significantly different from that 14 days after operation. There 
was significant change in the norepinephrine level in the study group, and the 
norepinephrine level in the study group was significantly lower than that in the 
control group 3 and 14 days after operation (P<0.05). Note: & indicated P<0.05 
compared with that before operation, and # indicated P<0.05 compared with 
that 3 days after operation.

results showed that ser- 
um epinephrine and nor-
epinephrine levels were 
not significantly different 
between the two groups 
before surgery. The serum 
epinephrine and norepi-
nephrine levels in the CG 
increased a little 3 days 
after operation (P<0.05), 
but their levels at 14 days 
after operation was not 
significantly different from 
those before operation 
(P>0.05). In the SG, the 
serum epinephrine and 
norepinephrine levels de- 
creased gradually after 3 
and 14 days of treatment 
(P<0.05). The levels of 
adrenaline and norepi-
nephrine in the SG were 
significantly lower than 
those in the CG at 3 and 
14 days after surgery 
(P<0.05) (Figure 1).

Comparison of pressure 
injury levels between the 
two groups

Comparing the pressure 
level of patients in the two 
groups, it was found that 
the number of patients 
with stage 1 and stage 2 
pressure injuries in the SG 
were remarkably less than 
that in the CG (Table 4).

Comparison of neurologi-
cal function and mental 
health between the two 
groups

Neurological function. The 
NIHSS scores of the SG 
before and after opera-

Table 4. Pressure injury level in the two groups
Classification Study group (n=100) Control group (n=80) t P
Stage 1 2 9 6.75 0.009
Stage 2 0 4 5.11 0.024
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after nursing was significantly lower than that 
of the CG (P<0.05). The SSS scores of the SG 
before and after operation were (29.93±3.29), 
(13.67±1.22) respectively, while those of the 
CG were (30.21±3.66), (21.82±1.56) respec-
tively. The SSS score of both groups decreased 
one month after nursing, and the SSS score of 
the SG one month after nursing was significant-
ly lower than that of the CG (P<0.05) (Figure 2).

Anxiety and depression scores. The SAS scores 
of the SG before and after operation were 
(75.54±13.21), (35.34±5.67) respectively, 
while those of the CG were (75.23±14.11), 
(47.25±6.43) respectively. The SAS score of 
both groups decreased one month after nurs-
ing, and the SAS score of the SG was signifi-
cantly lower than that of the CG (P<0.05). The 
SDS scores of the SG before and after opera-
tion were (65.42±10.45), (41.56±5.87) respec-
tively, while those of the CG were (65.14±10.78), 
(53.47±7.37) respectively. The SDS score of 
both groups decreased one month after nurs-
ing, and the SDS score of the SG was signifi-
cantly lower than that of the CG (P<0.05)  
(Figure 3).

Comparison of the total effective rate between 
the two groups

The comparison of total effective rate revealed 
that the patients in the SG showed better effec-
tiveness with a total of 60 cases rated as mark-
edly effective, effective in 54 cases and inef-
fective in 6 cases, with a total effective rate of 
95.00%. In the CG, 29 cases were markedly 
effective, 32 cases were effective and 19 
cases were ineffective, with a total effective 
rate of 76.25%. The total effective rate in the 
SG was markedly higher than that in the CG 
(P<0.05) (Table 5).

Comparison of satisfaction between the two 
groups

Patient satisfaction was compared between 
the two groups. It was found that the satisfac-
tion rate of patients in the SG was significantly 
higher than that in the CG (P<0.05) (Table 6).

Figure 2. Neurological function in the two groups. A: 
NIHSS scores in the two groups: The NIHSS score of 
both groups decreased one month after nursing, and 
the NIHSS score in the SG was notably lower than 
that in the CG one month after nursing. B: SSS scores 
in the two groups: The SSS score of both groups de-
creased one month after nursing, and the SSS score 
in the SG was dramatically lower than that in the CG 
one month after nursing (P<0.05). Note: & indicated 
P<0.05 compared with that before nursing, and # in-
dicated P<0.05 compared with the CG.

Figure 3. Anxiety and depression scores of patients 
in the two groups. A: SAS scores of patients in the 
two groups: The SAS score of the two groups de-
creased after nursing, and the SAS score in the SG 
was statistically lower than that in the CG (P<0.05). 
B: SDS scores of patients in the two groups: The SDS 
score of both groups decreased after nursing, and 
the SDS score in the SG was markedly lower than 
that in the CG (P<0.05). Note: & indicated P<0.05 
compared with that before nursing, and # indicated 
P<0.05 compared with the CG.
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Discussion

Elderly patients are more susceptible to deliri-
um, a mental illness that is common in clinical 
treatment after spinal surgery. This issue leads 
to poor recovery of patients and longer hospi-
talization, which is a clinical challenge for medi-
cal staff [22, 23]. Therefore, the nursing of 
patients is paramount.

Delirium is considered to be “acute brain fail-
ure”, a multifactorial syndrome similar to acute 
heart failure, which is closely associated with 
brain function and may lead to permanent cog-
nitive decline, eventually leading to dementia 
[24]. Although it is known that this disease is 
related to the nervous system, the existing 
research on its pathophysiology is still incom-
plete [25]. In this study, the investigation on the 
incidence of postoperative delirium found that 
patients who used predictive nursing had a 
lower incidence. As mentioned earlier, delirium 
is closely related to brain function, so it needs 
to be studied in combination with neurological 
function and depression and anxiety scores. 
The results showed that patients who received 
predictive nursing had lower NIHSS and SSS 
scores, suggesting faster recovery of neurologi-
cal function with less associated impact under 
this nursing mode. We also tested patients’ lev-
els of epinephrine and norepinephrine, and 
their anxiety and depression scores. It was 
found that patients who received predictive 
nursing had lower norepinephrine and epineph-
rine levels and SAS and SDS scores. Epinephrine 

Delirium often delays the recovery of patients, 
as patients with delirium need to stay longer in 
the intensive care unit (ICU), require more time 
for mechanical ventilation, with increased 
length of hospital stay [27]. Combined with the 
various surgical indications of patients in this 
experiment, the hospital stay of patients using 
predictive nursing was indeed shorter, and the 
series of indicators such as operation time and 
intraoperative blood loss were also better, con-
firming the above views. Meanwhile, the study 
found that the SG had fewer patients with stage 
1 and stage 2 pressure injuries than the CG, 
with a higher total effective rate. It suggested 
that under predictive nursing, the patient’s neu-
rological function recovered better, the anxiety 
and depression caused by the surgery were 
reduced, and the probability of postoperative 
delirium was also lower, so the patient recov-
ered better. The reason behind it may be that, 
the patients’ confidence increased after predic-
tive nursing, and they cooperated more with 
the medical staff in the operation and subse-
quent care, and followed the instructions of the 
medical staff. As a result, the risk of delirium 
was reduced and the injured area recovered 
better after surgery. Unfortunately, there is no 
specific observation and summary of patients’ 
compliance in this study, so the effect of predic-
tive nursing on patients’ delirium and recovery 
can only be discussed through other data. At 
the same time, we regret that we have not been 
able to further explore the pathological mecha-
nism behind delirium. In future research, we 
will pay attention to the patients’ intraoperative 

Table 5. Total effective rate IN the two groups

Classification Study group 
(n=100)

Control group 
(n=80) X2 P

Markedly effective 60 (50.00) 31 (38.75) - -
Effective 32 (45.00) 32 (40.00) - -
Ineffective 8 (5.00) 17 (21.25) - -
Total effective rate (%) 92 (92.00) 63 (78.75) 6.91 0.009

Table 6. Satisfaction of patients in the two groups

Classification Study group 
(n=100)

Control group 
(n=80) X2 P

Satisfied 69 (69.00) 35 (43.75) - -
Basically satisfied 28 (28.00) 27 (33.75) - -
Dissatisfied 3 (3.00) 18 (22.50) - -
Total satisfaction (%) 97 (97.00) 62 (77.50) 16.40 <0.001

and norepinephrine are closely 
related to depression and anxiety 
[26]. Taken together, it proved that 
patients who received predictive 
nursing showed less depression 
and anxiety. In predictive nursing, 
medical staff studied the data of 
patients in detail, understood their 
psychological state, and appeased 
their negative emotions such as 
anxiety and fear through communi-
cation, leading to less depression 
and better neurological recovery of 
patients. According to these results, 
the reduced incidence of delirium 
was due to the better recovery of 
nerve function in the brain and the 
better cognitive recovery.
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compliance while further exploring the patho-
physiological mechanism of delirium, in order 
to better design treatment and nursing meth-
ods for delirium.

Conclusion

To sum up, predictive nursing can reduce the 
incidence of postoperative delirium by reducing 
anxiety and depression and restoring nerve 
function in patients after spinal surgery, so that 
patients can recover better after spinal 
surgery.

Disclosure of conflict of interest

None.

Address correspondence to: Kechun Zhang, De- 
partment of Pediatrics, Maternal and Child Health 
Hospital, No. 359 Renmin Avenue, Yuhang District, 
Hangzhou 311100, Zhejiang Province, China. Tel: 
+86-15868170958; E-mail: kechuidan38702@163.
com

References

[1] Choi G, Pophale CS, Patel B and Uniyal P. 
Endoscopic spine surgery. J Korean Neurosurg 
Soc 2017; 60: 485-497.

[2] Cheung JP and Luk KD. Complications of ante-
rior and posterior cervical spine surgery. Asian 
Spine J 2016; 10: 385-400.

[3] Hasan S, Hartl R and Hofstetter CP. The benefit 
zone of full-endoscopic spine surgery. J Spine 
Surg 2019; 5: S41-S56.

[4] Nota SP, Braun Y, Ring D and Schwab JH. 
Incidence of surgical site infection after spine 
surgery: what is the impact of the definition of 
infection? Clin Orthop Relat Res 2015; 473: 
1612-1619.

[5] Atesok K, Papavassiliou E, Heffernan MJ, 
Tunmire D, Sitnikov I, Tanaka N, Rajaram S, 
Pittman J, Gokaslan ZL, Vaccaro A and Theiss 
S. Current strategies in prevention of postop-
erative infections in spine surgery. Global 
Spine J 2020; 10: 183-194.

[6] Zhu C, Wang B, Yin J, Xue Q, Gao S, Xing L, 
Wang H, Liu W and Liu X. Risk factors for post-
operative delirium after spinal surgery: a sys-
tematic review and meta-analysis. Aging Clin 
Exp Res 2019; [Epub ahead of print].

[7] Nazemi AK, Gowd AK, Carmouche JJ, Kates SL, 
Albert TJ and Behrend CJ. Prevention and man-
agement of postoperative delirium in elderly 
patients following elective spinal surgery. 
Clinical Spine Surgery 2017; 30: 112-119.

[8] Saczynski JS, Marcantonio ER, Quach L, Fong 
TG, Gross A, Inouye SK and Jones RN. Cognitive 

trajectories after postoperative delirium. N 
Engl J Med 2012; 367: 30-39.

[9] Davis DH, Muniz Terrera G, Keage H, Rahkonen 
T, Oinas M, Matthews FE, Cunningham C, 
Polvikoski T, Sulkava R, MacLullich AM and 
Brayne C. Delirium is a strong risk factor for de-
mentia in the oldest-old: a population-based 
cohort study. Brain 2012; 135: 2809-2816.

[10] Brown CHt, LaFlam A, Max L, Wyrobek J, 
Neufeld KJ, Kebaish KM, Cohen DB, Walston 
JD, Hogue CW and Riley LH. Delirium after 
spine surgery in older adults: incidence, risk 
factors, and outcomes. J Am Geriatr Soc 2016; 
64: 2101-2108.

[11] Siddiqi N, House A and Holmes J. Occurrence 
and outcome of delirium in medical in-pa-
tients: a systematic literature review. Age 
Ageing 2006; 35: 350-364.

[12] Brown CHt, LaFlam A, Max L, Wyrobek J, 
Neufeld KJ, Kebaish KM, Cohen DB, Walston 
JD, Hogue CW and Riley LH. Delirium after 
spine surgery in older adults: incidence, risk 
factors, and outcomes. J Am Geriatr Soc 2016; 
64: 2101-2108.

[13] Huang FF, Yang Q, Han XY, Zhang JP and Lin T. 
Development and validation of a self-efficacy 
scale for postoperative rehabilitation manage-
ment of lung cancer patients. Psychooncology 
2017; 26: 1172-1180.

[14] Reich RR, Lengacher CA, Alinat CB, Kip KE, 
Paterson C, Ramesar S, Han HS, Ismail-Khan 
R, Johnson-Mallard V, Moscoso M, Budhrani-
Shani P, Shivers S, Cox CE, Goodman M and 
Park J. Mindfulness-based stress reduction in 
post-treatment breast cancer patients: imme-
diate and sustained effects across multiple 
symptom clusters. J Pain Symptom Manage 
2017; 53: 85-95.

[15] Liu Q and Zhu H. Application of predictive nurs-
ing reduces psychiatric complications in icu 
patients after neurosurgery. Iran J Public 
Health 2016; 45: 469-473.

[16] Yu Y, Hu L, Chen X, Ge M, Zhu H and Yan Y. The 
impact of the predictive nursing education pro-
cess on degree of comfort and quality of life for 
patients in the oncology department. Iran J 
Public Health 2017; 46: 1231-1236.

[17] Smith HA, Gangopadhyay M, Goben CM, 
Jacobowski NL, Chestnut MH, Savage S, 
Rutherford MT, Denton D, Thompson JL, 
Chandrasekhar R, Acton M, Newman J, Noori 
HP, Terrell MK, Williams SR, Griffith K, Cooper 
TJ, Ely EW, Fuchs DC and Pandharipande PP. 
The preschool confusion assessment method 
for the icu: valid and reliable delirium monitor-
ing for critically ill infants and children. Crit 
Care Med 2016; 44: 592-600.

[18] Fan L, Yeatts SD, Foster LD, Khatri P, Tomsick 
T, Broderick JP and Palesch YY. Endovascular 
therapy demonstrates benefit over intravenous 

mailto:kechuidan38702@163.com
mailto:kechuidan38702@163.com


Predictive nursing benefits delirium after spinal surgery

6343 Int J Clin Exp Med 2020;13(9):6335-6343

recombinant tissue plasminogen activator 
based on repeatedly measured national insti-
tutes of health stroke scale. Interv Neurol 
2017; 6: 25-30.

[19] Askim T, Bernhardt J, Churilov L and Indredavik 
B. The Scandinavian stroke scale is equally as 
good as The National Institutes of Health 
Stroke Scale in identifying 3-month outcome. J 
Rehabil Med 2016; 48: 909-912.

[20] Dunstan DA and Scott N. Norms for Zung’s 
self-rating anxiety scale. BMC Psychiatry 2020; 
20: 90.

[21] Chung K, Jeon MJ, Park J, Lee S, Kim CO and 
Park JY. Development and evaluation of a mo-
bile-optimized daily self-rating depression 
screening app: a preliminary study. PLoS One 
2018; 13: e0199118.

[22] Whitlock EL, Vannucci A and Avidan MS. 
Postoperative delirium. Minerva Anestesio- 
logica 2011; 77: 448-456.

[23] Steiner LA. Postoperative delirium. Part 1: 
pathophysiology and risk factors. Eur J 
Anaesthesiol 2011; 28: 628-36. 

[24] Badrin S, Mohamad N, Yunus NA and Zulkifli 
MM. A brief psychotic episode with depressive 
symptoms in silent right frontal lobe infarct. 
Korean J Fam Med 2017; 38: 380-382.

[25] Oh ES, Fong TG, Hshieh TT and Inouye SK. 
Delirium in older persons: advances in diagno-
sis and treatment. JAMA 2017; 318: 1161-
1174.

[26] Wong H, Singh J, Go RM, Ahluwalia N and 
Guerrero-Go MA. The effects of mental stress 
on non-insulin-dependent diabetes: determin-
ing the relationship between catecholamine 
and adrenergic signals from stress, anxiety, 
and depression on the physiological changes 
in the pancreatic hormone secretion. Cureus 
2019; 11: e5474.

[27] Fritz BA, Kalarickal PL, Maybrier HR, Muench 
MR, Dearth D, Chen Y, Escallier KE, Ben 
Abdallah A, Lin N and Avidan MS. Intraoperative 
electroencephalogram suppression predicts 
postoperative delirium. Anesth Analg 2016; 
122: 234-242.


