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Abstract: Objective: To explore the influencing factors of mental resilience in patients with spinal metastases and 
the application value of modified cognitive behavioral intervention. Methods: A prospective study was conducted on 
92 patients with spinal metastases who were admitted to our hospital for spinal surgery. In this research, we studied 
factors that affect the mental resilience of patients with spinal metastases, recorded the mental resilience score 
and Self-rating Anxiety Scale (SAS) score before and after nursing intervention, and conducted a correlation study. 
According to a random number table, the patients were divided into the routine nursing group (the control group) 
and the modified cognitive behavioral intervention nursing group (the observation group), each with 46 cases. The 
effects of intervention on mental resilience, SAS score and sleep quality in the patients were observed. Results: It 
was found in multivariate regression analysis that age, monthly income, the payment method of medical expenses, 
SAS score and disease awareness were the influencing factors of mental resilience in patients with spinal metas-
tasis (P<0.05). There was a negative correlation between mental resilience and SAS scores in patients with spinal 
metastases (r=-0.314, P=0.002). The mental resilience score of the observation group after nursing treatment was 
higher than that before the treatment and also in the control group, while the anxiety score was lower than that 
before the treatment and also in the control group (P<0.05), and the sleep improvement of the observation group 
was better than that of the control group (P<0.05). Conclusion: Age, low monthly income, self-payment, anxiety, and 
disease cognition were independent factors affecting mental resilience in patients with spinal metastases, which 
were negatively associated with anxiety. The use of modified cognitive behavioral interventions can improve mental 
resilience, sleep quality and decrease anxiety.

Keywords: Spinal metastases, mental resilience, improved cognitive behavioral intervention, anxiety, influencing 
factors

Introduction

With the global incidence of tumors increasing 
annually, the incidence of bone metastases is 
also increasing with the increase in tumor inci-
dence [1]. A total of 60% of bone metastases 
occur in the spine, and more than 80% of spinal 
metastases are malignant [2, 3].

Studies have shown that cancer patients are 
under tremendous pressure both physically 
and mentally during the diagnosis and treat-
ment of the disease. With the effect of tremen-
dous pressure, patients are prone to anxiety, 
depression, despair, and even suicidal tenden-

cies if they cannot resolve the pressure in a 
timely manner, which has different degrees of 
impact on patients’ psychological health and 
quality of life, ultimately leading to an increase 
in mortality [4]. There is currently no cure for 
spinal metastases. Patients need long-term rel-
evant treatments to relieve clinical symptoms, 
and there is still a high incidence of recurrence 
and metastasis after treatment, as well as a 
high risk of postoperative infection in patients 
with spinal metastases undergoing surgery 
[5-8]. Prolonged treatment and suffering are 
not only physical but also psychologically trau-
matic for the patient [5]. Therefore, the mental 
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health of patients with spinal metastasis has 
received more and more clinical attention.

Mental resilience refers to the ability of an indi-
vidual to maintain a good attitude in a difficult 
and dangerous environment, it can have a posi-
tive effect on the patient’s adjustment and atti-
tude towards the disease [9, 10]. Studies have 
shown that mental resilience is negatively cor-
related with patients’ anxiety [11]. Modified 
cognitive behavior is a systematic psychologi-
cal therapy, which has significant effects on 
alleviating stress, regulating patients’ emo-
tions, and adapting patients to clinical treat-
ment. In recent years, it has been widely used 
in patients with spinal metastases and breast 
cancer [12, 13]. However, there is no relevant 
research on the influencing factors of mental 
resilience in patients with spinal metastasis. 
This study further illustrated the related factors 
that affect the mental resilience of patients 
with spinal metastases, and observed the im- 
pact of the use of modified cognitive behavior 
intervention on the mental resilience and anxi-
ety of patients.

Materials and methods

General information

We selected 92 patients with spinal metasta-
ses who were admitted to Affiliated Tumor 
Hospital of Guangxi Medical University spinal 
surgery from March 2017 to April 2020 for a 
prospective study. According to a random num-
ber table, the patients were divided into the 
conventional nursing group (control group) and 
the modified cognitive behavioral intervention 
nursing group (observation group), each with 
46 cases. They were 26-70 years old, with an 
average age of 48.2±9.7 years. All the above 
patients signed an informed consent form, and 
this study was approved by the Ethics Com- 
mittee of Affiliated Tumor Hospital of Guangxi 
Medical University.

Inclusion and exclusion criteria

Patients who were: over the age of 18, met the 
criteria of the 2017 edition of NCCN Bone 
Tumor Clinical Practice Guidelines to support 
the diagnosis of spinal metastases through 
needle biopsy or surgical pathology [14]. These 
patients could not undergo surgery and radio-
therapy, and no pathological fractures or spinal 

cord compression occurred. Patients were ex- 
cluded: patients who had incomplete clinical 
data; patients who suffered from severe heart, 
liver, kidney and other diseases; patients with 
mental illness or cerebrovascular disease who 
could not cooperate; patients who had difficult 
or inconvenient follow-ups.

Methods

Collection of general data and related informa-
tion: A questionnaire was administered to the 
included patients to collect general and rele-
vant information about the patients, which 
included basic and clinical data such as: age, 
educational level, living area, household in- 
come (monthly), the payment method, current 
marital status, location of tumor site metasta-
sis, and location of primary tumor. This study 
used the Connor-Davidson Resilience Scale 
(CD-RISC), which had a full score of 100 (RS≥70 
was considered good mental resilience, and 
<70 was considered poor mental resilience). 
Moreover, A SAS score of <50 was considered 
as no anxiety, 50-59 was considered as mild 
anxiety, 60-69 was considered as moderate 
anxiety, and those with a score greater than 69 
were considered to have severe anxiety (the 
higher the SAS score, the higher the degree of 
anxiety was). Brief Illness Perception Question- 
naire (BIPQ) was also used to evaluate the 
degree of disease awareness in the current 
study [15]. A total of 9 questions, each with 
0-10 points, were used to assess the patient’s 
awareness of the disease. The assessment 
content included disease outcome, disease 
duration, personal control, treatment control, 
disease identification, disease concern, dis-
ease understanding, and emotional impact.  
For this scale, 1-5 points were divided into the 
good disease cognition group and 6-10 points 
were divided into the poor disease cognition 
group.

Randomization of the included patients after a 
questionnaire survey: (1) We carried out rou- 
tine nursing care for patients during hospital-
ization. The nursing plan included several 
aspects. Patient’s vital signs were checked dur-
ing hospitalization three times a day, and the 
doctor was informed immediately if there was 
any change in the conditions. Patient’s rooms 
were always tidy and inviting. Dietary guidance 
was provided, which meant that patients were 
informed of food intake recommendations and 
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score was composed of 19 self-evaluated 
items and 5 other-person evaluated items. It 
was scored on a scale of 0 to 3, with a score of 
0-21 [16]. The lower the score, the better the 
sleep quality was.

Statistical methods

SPSS 17.0 statistical software was used to an- 
alyze the data. Continuous variables were rep-
resented by mean ± standard deviation (

_
x  ± 

sd), and M (P25, P75) were used to represent  
a non-normal distribution. The data confor- 
ming to both a normal distribution and the 
homogeneity of variance used the independent 
sample t test, which was expressed as t. 
Independent-sample t-test was used between 
groups, and paired-sample t-test was used for 
comparison before and after within groups. 
One-way analysis of variance combined with 
post-hoc Bonferroni test was conducted in 
comparisons between multiple groups. Rank 
sum test was used for data in non-conformity 
to the normal distribution and the homogeneity 
of variance, and the result was expressed by χ2. 
The count data was analyzed with Pearson’s 
chi-square test and expressed as chi-square. 
Pearson correlation analysis was used in the 
two-variable correlation study. Logistic regres-
sion analysis was used to detect the risk fac-
tors that affect the mental resilience of patients 
with spinal metastases. The variables with dif-
ferences were selected for single factor analy-
sis, and the Ward method was used for variable 
screening. The inclusion level was 0.05 and the 
exclusion level was 0.1. The risk of decreased 
mental resilience was expressed by the adjust-
ed odds ratio (OR value), and the difference 
was statistically significant when P<0.05.

Results

Comparison of factors related to mental resil-
ience in patients with spinal metastases

The average score of mental resilience in pa- 
tients with spinal metastasis was 56.01±10.78 
points. The univariate analysis showed that 
age, living location, monthly income, educa- 
tional level, the payment method of medical 
expenses, occupation, anxiety score and dis-
ease awareness score were factors affecting 
mental resilience (P<0.05), as shown in Table 
1.

the amount of food according to different con-
ditions and to avoid the intake of spicy and irri-
tating food. Oral medication guidance was car-
ried out, including the dosage, time, and adv- 
erse reactions that can occur.

(2) The observation group also had modified 
cognitive behavioral intervention in addition to 
conventional nursing. Through explaining the 
relevant knowledge of spinal metastasis and 
the treatment plan for the disease, nursing 
staff improved the patient’s cognition of the 
disease and established confidence in con-
quering the disease, we provided music thera-
py and relaxation imagery therapy during the 
patient’s treatment. According to the presence 
of headache, insomnia, anxiety and other con-
ditions, the patient was given appropriate mu- 
sic to relieve the clinical symptoms, and they 
were instructed to use relaxation imagery ther-
apy to relax the whole body and muscles [13]. 
Specifically, the breathing was adjusted at the 
beginning, then the eyes were closed to experi-
ence the feeling of muscle tension and then 
relaxation, starting from the neck and shoul-
ders to the limbs and then the chest and abdo-
men, and finally it made its way to the whole 
body muscles in order to reach a relaxed state. 
A total of 2-3 hours of daily training was pre-
scribed in the hospital and at home. During 
hospitalization, patients were instructed to per-
form mindfulness stress reduction training, 
and during home time, patients were super-
vised and urged to complete modified cognitive 
behavioral training through WeChat group for 4 
weeks.

Observation indicators

(1) Single factor analysis of variance, chi-square 
test and multivariate logistic regression were 
used to analyze the related factors that aff- 
ected the mental resilience of patients with spi-
nal metastases.

(2) The mental resilience score and SAS score 
were determined before and after nursing in- 
tervention to study the correlation between 
them.

(3) The effects on mental resilience and SAS 
scores were compared before and after the 
intervention.

(4) The Pittsburgh sleep quality scores before 
and after the intervention were compared. The 
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Table 1. Comparison of factors related to mental resilience in patients with spinal metastases
Items Number of cases Mental resilience score (points) t/F value P
Age 9.021 <0.001
    18-40 years 21 49.26±6.91
    41-60 years 50 56.60±9.28aa

    61 years and above 21 61.48±10.47aaa,b

Gender 0.468 0.634
    Male 58 56.23±9.24
    Female 34 54.26±10.36
Address 3.303 0.001
    City 54 59.94±10.10
    Countryside 38 52.19±8.34
Monthly income 3.563 0.001
    ≤5,000 CNY 31 53.71±9.26
    >5,000 CNY 61 61.21±9.51
Education level 6.928 <0.001
    Elementary school and below 36 52.03±9.93
    Junior high school 29 55.73±7.98
    College 12 59.08±9.23c

    Above college 15 64.33±8.52ccc,dd

Marital status 0.338 0.798
    Unmarried 32 54.83±11.42
    Married 52 55.46±9.56
    Divorced 5 56.40±9.51
    Widowed 3 55.33±9.81
Medical expenses payment method 6.459 0.002
    Own expense 41 52.18±8.45
    Medical insurance 48 59.50±10.10ee

    Business insurance 3 57.33±9.07e

Occupation 3.197 0.002
    Yes 61 51.70±9.54
    No 31 58.50±9.41
SAS score 2.740 0.008
    <50 points 34 60.56±9.45
    ≥50 points 58 54.65±9.78
Tumor site 0.379 0.762
    Cervical spine 20 56.78±10.36
    Thoracic 34 55.43±9.89
    Lumbar spine 38 54.40±8.98
Primary tumor location 0.569 0.541
    Breast cancer 26 54.83±11.34
    Lung cancer 34 55.46±9.47
    Prostate cancer 19 55.40±9.57
    Other 13 55.33±9.74
Disease awareness 13.687 <0.001
    Good 32 59.87±9.88
    Bad 60 49.36±6.75
Note: Compared with 18-40 years old, aaP<0.01, aaaP<0.001; compared with 41-60 years old, bP<0.05; compared with elemen-
tary school and below, cP<0.05, cccP<0.001; compared with middle and high school, ddP<0.01; compared with self-funded, 
eP<0.05, eeP<0.01. SAS, Self-rating Anxiety Scale.
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Multivariate logistic regression analysis of 
mental resilience in patients with spinal me-
tastases

Mental resilience was cut off at 70 points. Mul- 
tivariate regression analysis found that age, 
monthly income, the payment method of medi-
cal expenses, SAS score and disease aware-
ness were the influencing factors of mental 

resilience in patients with spinal metastasis 
(P<0.05), as shown in Tables 2 and 3.

Research on the correlation between mental 
resilience and anxiety score

The anxiety score of patients with spinal me- 
tastasis was (55.26±10.97) points, and there 
was a negative correlation between mental 
resilience and the anxiety score (r=-0.314, 
P=0.002), as shown in Figure 1.

There was no difference between the two 
groups of patients in age, gender, address lo- 
cation, monthly income, educational level, cur-
rent marital status, the payment method of 
medical expenses, occupation, mental resil-
ience score, the anxiety score, location of tu- 
mor metastasis, location of primary tumor, and 
disease awareness (P>0.05), as shown in Table 
4.

Comparison of mental resilience and anxiety 
scores between the two groups of patients 
after nursing treatment

The mental resilience score of the observation 
group after nursing treatment was higher than 

Figure 1. Research on the correlation between men-
tal resilience and anxiety score. SAS, Self-rating Anxi-
ety Scale.

Table 2. Assigned value table of independent variables of influencing factors of mental resilience in 
patients with spinal metastases
Factors Independent variable Assign value
Age (years) X1 ≤60 years =1, >60 years =0
Address X2 Countryside =1, city =0
Monthly income X4 ≤5,000 CNY =1, >5,000 CNY =0
Education level X5 High school and below =1, college and above =0
Medical expenses payment method X6 Own expense =1, medical or business insurance =0
Occupation X7 Yes =1, no =0
SAS score X8 ≥50 points =1, <50 points =0
Disease awareness X9 Bad =1, Good =0
Note: SAS, Self-rating Anxiety Scale.

Table 3. Multivariate logistic regression analysis of mental resilience in patients with spinal metasta-
ses
Factors β SE Wald value OR value (95% CI) P
Age (years) 1.825 0.801 6.598 0.162 (0.042-0.646) 0.013
Address 0.806 0.805 1.076 2.269 (0.498-10.614) 0.295
Monthly income 0.325 0.862 12.814 0.069 (0.021-0.225) <0.001
Education level 1.169 0.716 2.728 3.269 (0.824-12.526) 0.125
Medical expenses payment method 1.785 0.726 5.926 5.126 (1.412-22.722) 0.026
Occupation 0.195 0.762 0.068 0.841 (0.196-3.624) 0.758
SAS score 1.995 0.862 6.849 0.182 (0.085-0.692) 0.008
Disease awareness 0.354 0.847 12.479 2.268 (0.501-10.325) 0.004
Note: SAS, Self-rating Anxiety Scale.
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that before treatment and that of the control 
group, while the anxiety score was lower than 
that before treatment and that of the control 
group (all P<0.05), as shown in Table 5.

able to adapt and face the disease positively 
[18]. There were many factors that influenced 
mental resilience, and the factors that influ-
enced mental resilience varied from disease to 

Table 4. Comparison of general information of the two groups of patients

Items Observation 
group (n=46)

Control  
group (n=46) χ2/t P

Age 0.605 0.739
    18-40 years 9 12
    41-60 years 26 24
    61 years and above 11 10
Gender (male/female) 30/16 28/18 0.616 0.741
Address 0.752 0.386
    City 29 25
    Countryside 17 21
Monthly income 0.463 0.493
    ≤5,000 CNY 14 17
    >5,000 CNY 32 29
Education level 2.868 0.412
    Elementary school and below 20 16
    Junior high school 14 15
    College 7 5
    Above college 5 10
Marital status 1.387 0.709
    Unmarried 18 14
    Married 24 28
    Divorced 2 3
    Widowed 2 1
Medical expenses payment method 0.651 0.722
    Own expense 22 19
    Medical insurance 23 25
    Business insurance 1 2
Occupation 0.202 0.653
    Yes 32 29
    No 14 17
Mental resilience score (points) 54.07±8.98 55.86±10.53 0.898 0.372
Anxiety score (points) 55.25±10.58 55.27±11.21 0.010 0.992
Tumor site 0.476 0.569
    Cervical spine 8 12
    Thoracic 19 15
    Lumbar spine 19 19
Primary tumor location 0.579 0.512
    Breast cancer 14 12
    Lung cancer 16 18
    Prostate cancer 8 11
    Other 8 5
Disease awareness 0.035 0.854
    Good 17 15
    Bad 29 31

Comparison of sleep 
quality scores of the 
two groups of patients 
before and after nurs-
ing intervention

After nursing treatm- 
ent, the sleep quality 
scores of the two gro- 
ups decreased compar- 
ed with those before 
nursing treatment (P< 
0.05). Comparing the 
sleep quality scores of 
the two groups after nu- 
rsing intervention, the 
observation group was 
better than the control 
group (P<0.05), as sh- 
own in Table 6.

Discussion

For patients with spinal 
metastases, long-term 
treatment was requir- 
ed. The treatment op- 
tions included surgery, 
radiotherapy and other 
treatment methods, but 
they were prone to re- 
currence and postop- 
erative infections aft- 
er treatment. Therefore, 
how to effectively elimi-
nate negative emotions 
and increase the men-
tal endurance for pati- 
ents with spinal metas-
tasis has become a 
new direction of clinical 
research [17]. Mental 
resilience is a positive 
psychological quality th- 
at is formed by a com- 
bination of internal and 
external protective fac-
tors. It was found that a 
higher mental resilien- 
ce score indicated that 
the patient was better  
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disease and from patient to patient [19, 20]. 
This study of factors influencing mental resil-
ience in patients with spinal metastases found 
that age, monthly income, medical payment 
method and disease awareness were indepen-
dent factors influencing mental resilience. St- 
udies have shown that younger cancer patients 
were more prone to anxiety, depression and 
suicide [21]. With the increase of age and life 
experience, the mental resilience of older 
patients may also be higher than that of young-
er patients. This trend was also present in 
patients with spinal metastasis. The younger 
the patient was, the lower the psychological 
endurance, and the lack of disease awareness 
would lead to a decline in mental resilience 
[22]. The monthly income and the payment 
method of medical expenses were both prob-
lems faced by patients in the course of treat-
ment. The treatment cost of the disease was 
still a huge expenditure. Patients with low 
monthly income and with self-payment meth-
ods were under tremendous financial pressure, 
and some patients chose to give up treatment 
because of the medical expenses, which un- 
doubtedly had a great impact on their psychol-
ogy [23].

Studies showed that improving the psychologi-
cal resilience of cancer patients was beneficial 
to eliminate the patients’ negative emotions 
and cope with the disease with a positive atti-
tude [24]. The increase in psychological resil-
ience was inseparable from the support of po- 

sitive factors, and it was also related to the 
elimination of negative emotions [25]. This 
study also showed that the level of mental re- 
silience was negatively correlated with anxiety 
scores, suggesting that the improvement of 
mental resilience was beneficial to eliminate 
negative emotions. Modified cognitive behav-
ioral intervention was beneficial to the impro- 
vement of mental resilience and anxiety, as 
well as to the improvement of sleep quality. 
Some studies have shown that modified cogni-
tive-behavioral interventions for breast cancer 
patients can improve psychological problems 
such as anxiety and depression in patients and 
relieve physical pain and discomfort of patients 
[12, 26]. Another study suggested that a mo- 
dified cognitive behavioral intervention could 
improve immune function, eliminate negative 
emotions, and improve life quality of patients 
with spinal metastases [13]. In this study,  
modified cognitive behavioral intervention was 
found to improve anxiety, mental resilience, 
and sleep quality in patients with spine metas-
tases [13].

One of the shortcomings of this study was th- 
at the sample size was small. Multi-center 
research could be conducted to expand the 
sample size, and further study the factors that 
affected the mental resilience of patients and 
the therapeutic significance and value of im- 
proved cognitive behavior intervention.

In summary, the age, low monthly income, self-
financing treatment, anxiety, and poor aware-
ness of disease in patients with spinal metas-
tases were independent factors that affected 
their mental resilience. Mental resilience was 
negatively correlated with anxiety. Modified 
cognitive behavioral intervention can improve 
the mental resilience, anxiety and sleep qua- 
lity.
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Table 5. Comparison of mental resilience and 
anxiety scores between the two groups of patients 
after nursing treatment

Items Mental resilience 
score (points)

Anxiety score 
(points)

Before treatment
    Observation group 54.00±8.98 55.25±10.58
    Control group 55.86±10.53 55.27±11.21
    t 0.898 0.01
    P 0.372 0.992
After treatment
    Observation group 63.56±9.25*** 49.65±9.02***

    Control group 59.26±9.62 53.89±10.34
    t 2.137 2.05
    P 0.035 0.043
Note: Compared with the same group before treatment, 
***P<0.001.
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Table 6. Comparison of sleep quality scores of the two groups of patients before and after nursing intervention

Items Sleep quality Falling 
asleep time Sleep time Sleep  

efficiency
Sleep  

disorder Hypnotics Depression Day  
dysfunction

PSQI total 
score

Before treatment
    Observation group 2.09±0.49 2.12±0.39 2.27±0.53 2.18±0.49 2.21±0.49 2.17±0.37 2.59±0.59 2.81±0.59 18.79±1.05
    Control group 2.07±0.47 2.13±0.45 2.25±0.52 2.19±0.49 2.24±0.52 2.15±0.38 2.58±0.54 2.83±0.56 18.82±1.13
    T 0.945 0.541 0.741 0.021 0.698 0.625 0.689 0.536 0.687
    P 0.397 0.741 0.553 0.984 0.534 0.489 0.604 0.621 0.621
After treatment
    Observation group 1.28±0.19* 1.29±0.21* 1.35±0.26* 1.48±0.31* 1.39±0.26* 1.46±0.23* 1.36±0.21* 1.28±0.26* 11.28±0.51*

    Control group 1.62±0.23* 1.65±0.31* 1.61±0.28* 1.79±0.41* 1.73±0.29* 1.73±0.19* 1.79±0.31* 1.85±0.37* 14.24±0.61*

    T 2.139 3.012 2.269 2.257 2.015 3.014 2.687 3.416 4.587
    P 0.031 0.017 0.032 0.036 0.047 0.024 0.032 0.002 <0.001
Note: Compared with the same group before treatment, *P<0.05.
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