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Abstract: Objective: This paper aims to explore the factors influencing psychological resilience in breast cancer (BC) 
patients undergoing mastectomy, and aims to investigate the effects of mindfulness-based stress reduction (MBSR) 
on the patients’ psychological resilience and anxiety. Methods: Eighty-eight BC patients admitted to the Mammary 
Surgery Department and who underwent mastectomies were recruited for this prospective study. The factors influ-
encing psychological resilience in the patients were observed. Before the intervention, we studied the correlation 
of the patients’ Psychological Resilience Scale (PRS) scores with their Self-Rating Anxiety Scale (SAS) scores. 44 
of the patients were randomly selected to undergo routine nursing (the control group) and the other 44 patients 
underwent nursing with MBSR (the observation group), in order to compare the effects of MBSR on the patients’ 
PRS and SAS scores and their sleep quality before and after the intervention. Results: According to a multivariate 
regression analysis, their ages, monthly income, payment methods for medical expenses, and SAS scores were the 
factors influencing the psychological resilience of the BC patients undergoing mastectomy (P<0.05). There was a 
negative correlation between the patients’ PRS and SAS scores (r=-0.310, P=0.003). After the treatment, compared 
with the control group, the PRS scores rose and were higher in the observation group, but the SAS scores decreased 
and were lower in the group (P<0.05). After the treatment, the improvement in sleep quality in the observation group 
was better than it was in the control group (P<0.05). Conclusion: Age, low monthly income, and self-paying for medi-
cal expenses are the factors that affect the psychological resilience of BC patients undergoing mastectomies, and 
their psychological resilience is negatively correlated with their anxiety. MBSR can enhance the patients’ psychologi-
cal resilience, relieve their anxiety, and improve their sleep quality.
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Introduction

Of all new-onset tumors, the number of pa- 
tients with breast cancer (BC) accounts for 
11.4%, and the number of deaths from the  
disease accounts for 6.6%, so it is one of the 
most common malignant tumors that threa- 
tens women’s health and causes their deaths 
[1-3]. BC has an annually increasing inciden- 
ce in females, and it is becoming more com-
mon in young people [4, 5].

According to previous studies, cancer patients 
are under tremendous pressure both physical- 

ly and mentally during their diagnosis and tr- 
eatment, and the great pressure the disease 
causes easily results in anxiety, depression, 
despair, and even suicidal tendencies. These 
mental issues have different degrees of influ-
ences on the patients’ mental health and qual-
ity of life, and eventually lead to an increase in 
the mortality rate [6]. Since the breast is an 
external feature unique to women, BC patients, 
after a mastectomy, are more prone to suffer 
from psychological diseases such as anxiety 
and depression, due to changes in their exter-
nal features [7]. The incidence of mental ill- 
ness in BC patients is 10-20%, and this figure  
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is higher in those undergoing mastectomy [8]. 
Therefore, the psychological problems of BC 
patients are getting more clinical attention.

Psychological resilience refers to an individu-
al’s ability to maintain a good attitude in a diffi-
cult and dangerous environment, and it can be 
used to assess the patients’ adaptability and 
attitude towards diseases [9, 10]. Additionally, 
it is negatively correlated with patients’ anxie- 
ty [11]. A type of systematic psychotherapy, 
mindfulness-based stress reduction (MBSR) is 
markedly effective in relieving stress, regulat-
ing emotions, and helping patients adapt to 
clinical treatment, so it has been widely ap- 
plied to treat BC patients in recent years [12, 
13]. As reported by in earlier studies, the psy-
chological resilience of BC patients is related  
to their ages, incomes, payment methods, and 
living in rural areas, but there is no correlative 
study on the influencing factors of psychologi-
cal resilience in those patients after mastecto-
my at present [14]. In this study, the influen- 
cing factors were further observed, and the 
effects of MBSR on the patients’ psychological 
resilience and anxiety were also explored.

Materials and methods

General information

Eighty-eight BC patients admitted to the Ma- 
mmary Surgery Department of Baoji Central 
Hospital and who underwent a mastectomy 
from March 2017 to April 2020 were recruited 
for this prospective study. 44 of the patients 
underwent routine nursing (the control group), 
and the other 44 patients underwent nursing 
with MBSR (the observation group). They were 
ranged in age between 26 and 70 years old, 
with an average age of 48.2±9.7. All the pa- 
tients signed an informed consent form. This 
study was approved by the hospital’s ethics 
committee.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) Pati- 
ents who were diagnosed with BC and whose 
TNM staging standards referred to the CACA 
Guidelines for Breast Cancer [15], (2) Patients 
>18 years old, (3) Patients who underwent  
radical mastectomy, (4) Patients treated with 
chemotherapy and who recovered well half a 

month after the surgery. The exclusion criteria 
were as follows: (1) Patients with incomplete 
clinical data, (2) Patients with severe cardiac, 
hepatic, renal, or other diseases, (3) Patients 
who could not cooperate because of mental 
disorders or cerebrovascular diseases, (4) Pa- 
tients who had difficulties in or who were in- 
convenient to follow up, (5) Patients who were 
also suffering from other cancers.

Methods

Collection of the general data and relevant in- 
formation: First, the general data and relevant 
information of the included patients were col-
lected through questionnaires, which included 
age, educational backgrounds, living areas, 
family (monthly) incomes, payment methods, 
current marital status, tumor staging, and oth- 
er basic and clinical data. The Psychological 
Resilience Scale (PRS, ≥80 points for good  
psychological resilience, <80 points for poor 
psychological resilience) and the Self-Rating 
Anxiety Scale (SAS, higher scores for more seri-
ous anxiety) were used to assess the patients’ 
psychological resilience and anxiety states.

Random grouping after administering the qu- 
estionnaires: 1. The routine nursing plans dur- 
ing the postoperative chemotherapy were as 
follows: (1) After their mastectomies, the pati- 
ents were subjected to routine chemotherapy, 
during which their vital signs were measured. 
The nursing staff made rounds three times a 
day and promptly reported condition changes 
to the doctor. (2) The living environment was 
monitored, and the wards were kept clean  
and tidy and relatively comfortable. (3) Dietary 
guidance: The patients were informed of their 
food intake requirements according to their  
different situations, so as to avoid eating spicy 
and irritating. (4) Guidance on chemotherapeu-
tic drugs: The staff informed the patients of  
the drugs’ dosages, times, and adverse reac-
tions. 2. In addition to the routine nursing, the 
patients in the observation group underwent 
MBSR for psychological intervention. (1) Sitting 
silently: The patient assumed a sitting position 
on the floor or bed, and the patients perceived 
their own breathing, gradually shifted their at- 
tention to their abdomen to feel its ups and 
downs, and then shifted their attention to the 
thoughts and emotions in the brain, and finally 
shifted it to their breathing. This process was 
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performed repeatedly. (2) Body scanning: The 
patients concentrated on their heads, backs, 
feet, and breathing in sequence. (3) Mindful- 
ness-based yoga training: The patients relax- 
ed their minds and did mindfulness-based 
meditation while doing yoga training, in order  
to relax the body by stretching it. (4) Walking 

after the intervention. Lower scores indicate 
better sleep quality [17].

Statistical methods

SPSS 17.0 was used for the data analysis. 
Continuous variables were expressed as the 

Table 1. A comparison of the factors influencing psychological resilience 
in breast cancer patients undergoing mastectomy

Item Number  
of cases PRS scores t/F P

Age (years)
    18-40 19 68.26±6.91 9.021 <0.001
    41-60 48 75.60±9.28aa

    ≥61 21 80.48±10.47aaa,b

Address
    City 52 77.94±10.10 3.303 0.001
    Rural 36 71.19±8.34
Monthly income
    ≤5,000 29 72.71±9.26 3.563 0.001
    >5,000 59 80.21±9.51
Educational background
    Elementary school and below 35 71.03±9.93 6.928 <0.001
    Junior high 26 74.73±7.98
    University 12 78.08±9.23c

    Above university 15 83.33±8.52ccc,dd

Marital status
    Unmarried 30 74.83±11.42 0.338 0.798
    Married 50 75.46±9.56
    Divorced 5 77.40±3.51
    Widowed 3 76.33±9.81
Medical expenses payment method
    Own expense 39 71.18±8.45 6.459 0.002
    Medical insurance 46 78.50±10.10ee

    Business insurance 3 76.33±9.07e

Tumor staging
    Phase I 7 72.00±9.27 1.177 0.313
    Phase II 65 77.98±9.15
    Phase III 16 76.19±10.83
Occupations
    Have 58 70.70±9.54 3.197 0.002
    No 30 77.50±9.41
SAS scores
    <50 31 79.56±9.45 2.740 0.008
    ≥50 57 73.65±9.78
Note: Compared with the 18-40 year olds, aaP<0.01, aaaP<0.001; compared with the 41-60 
year olds, bP<0.05; compared with elementary school and below, cP<0.05, cccP<0.001; 
compared with junior high school, ddP<0.01; compared with self-funded, eP<0.05, 
eeP<0.01. PRS: psychological resilience scale; SAS: self-rating anxiety scale.

meditation: The appli- 
cation of mindfulness  
to daily walking activi-
ties required the pati- 
ents to focus on their 
feet and to feel the con-
tact between the soles 
of their feet and the 
ground during walking. 
Both during hospitaliza-
tion and at home, the 
training time was 2-3 
hours daily. During their 
hospitalization, the pa- 
tients were instructed 
to perform MBSR train-
ing, and while at home, 
they were supervised 
and urged by the We- 
Chat group to complete 
the training, which last-
ed for 6 weeks [16].

Outcome measures

(1) One-way analyses of 
variance (ANOVA) and 
multivariate logistic re- 
gression analyses were 
conducted on the fac-
tors influencing the psy-
chological resilience in 
the BC patients after 
mastectomy. (2) Before 
the intervention, the 
correlation of the PRS 
scores and SAS scores 
was determined. (3) The 
PRS and SAS scores 
were compared bet- 
ween before and after 
the MBSR nursing inter-
vention. (4) The Pitts- 
burgh Sleep Quality In- 
dex (PSQI) scores were 
compared before and 
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means ± standard deviation (
_
x  ± sd). The data 

that did not conform to a normal distribution 
were expressed as M (P25, P75), and those 
that conformed to normal distribution and 
homogeneity of variance were compared us- 
ing independent samples t tests and expres- 

were used for the correlation of two variables, 
and a logistic regression analysis was used to 
determine the factors influencing the psycho-
logical resilience of BC patients after mastec-
tomy. The variables with differences in one-way 
ANOVA were selected and screened by Ward. 

Table 2. Assignment table of independent variables in the factors influencing psychological resilience

Factors Independent  
variable Assignment

Age (year) X1 ≤60 years =1, >60 years =0
Address X2 rural =1, city =0
Monthly income X4 ≤5,000=1, >5,000=0
Educational background X5 High school and below =1, University and above =0
Medical expenses payment method X6 Own expense =1, Medical insurance or Business insurance =0
Profession X7 Have =1, no =0
SAS scores X8 ≥50 scores =1, 50 scores =0
Note: SAS: self-rating anxiety scale.

Table 3. Multivariate logistic regression analysis of the psychological resilience in breast cancer pa-
tients undergoing mastectomy
Factors β SE Wald OR (95% CI) P
Age (years) 1.834 0.798 6.621 0.156 (0.045-0.642) 0.015
Address 0.803 0.802 1.073 2.278 (0.493-10.677) 0.289
Monthly incomes 0.3107 0.854 12.834 0.065 (0.023-0.223) <0.001
Educational background 1.162 0.711 2.721 3.233 (0.811-12.523) 0.123
Medical expenses payment method 1.726 0.721 5.905 5.123 (1.412-22.722) 0.024
Profession 0.178 0.752 0.064 0.834 (0.189-3.567) 0.789
SAS scores 1.983 0.843 6.892 0.178 (0.079-0.689) 0.006
Note: SAS: self-rating anxiety scale.

Figure 1. The correlation of the PRS scores with the SAS scores. PRS: psy-
chological resilience scale; SAS: self-rating anxiety scale.

sed as t. The comparisons 
between groups were condu- 
cted using independent sam- 
ples t tests, and the compari-
sons within groups before and 
after the intervention were 
conducted using paired t tests, 
and the comparisons between 
multiple groups were conduct-
ed using one-way ANOVA com-
bined with post hoc Bonferroni 
tests. Those that did not con-
form to normal distribution and 
homogeneity of variance were 
compared using rank sum 
tests and expressed as χ2. The 
count data were compared 
using Pearson chi-square tests 
and expressed as chi-square. 
Pearson correlation analyses 
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With the inclusion standard of 0.05 and the 
exclusion standard of 0.1, the risk of psycho-
logical resilience decline was expressed as  
the calibrated odds ratio (OR value). When 
P<0.05, a difference was considered statisti-
cally significant.

Results

A comparison of the factors influencing psy-
chological resilience in BC patients undergoing 
mastectomy

The average PRS score of the BC patients 
undergoing mastectomy was 74.93±9.72 po- 

ints. According to the one-way ANOVA, age, 
address, monthly income, educational back-
ground, medical expenses payment methods, 
employment status, and the SAS scores were 
all factors influencing psychological resilience 
(P<0.05). See Table 1.

Multivariate logistic regression analysis of the 
psychological resilience in BC patients under-
going mastectomy

According to the multivariate regression ana- 
lysis, age, monthly income, payment medical 
expenses payment methods, and SAS scores 

Table 4. A comparison of the general patient information
Item Observation group (n=44) Control group (n=44) χ2/t P
Age (years)
    18-40 8 11 0.605 0.739
    41-60 25 23
    ≥61 11 10
Address
    City 28 24 0.752 0.386
    Rural 16 20
Monthly income
    ≤5,000 13 16 0.463 0.493
    >5,000 31 28
Educational background
    Elementary school and below 20 15 2.868 0.412
    Junior high 12 14
    University 7 5
    Above university 5 10
Marital status
    Unmarried 17 13 1.387 0.709
    Married 23 27
    Divorced 2 3
    Widowed 2 1
Medical expenses payment method
    Own expense 21 18 0.651 0.722
    Medical insurance 22 24
    Business insurance 1 2
Tumor staging 
    Phase I 4 3 0.531 0.767
    Phase II 31 34
    Phase III 9 7
Occupation
    Have 30 28 0.202 0.653
    No 14 16
PRS scores 74.00±8.98 75.86±10.53 0.898 0.372
SAS scores 55.25±10.58 55.27±11.21 0.010 0.992
Note: PRS: psychological resilience scale; SAS: self-rating anxiety scale.
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were the factors influencing psychological resil-
ience (P<0.05). See Tables 2 and 3.

The correlation of the PRS scores with the SAS 
scores

The SAS scores of BC patients after mastecto-
my were (55.26±10.97) points, and they nega-
tively correlated with the PRS scores (r=-0.310, 
P=0.003). See Figure 1.

A comparison of the general patient informa-
tion

There were no differences between the obser-
vation and control groups in terms of age, 
address, monthly income, educational back-
ground, marital status, medical expenses pay-
ment methods, tumor staging, employment 
status, PRS scores, or SAS scores (P>0.05). 
See Table 4.

Comparison of the PRS and SAS scores after 
the treatment

After the treatment, compared with the control 
group, the PRS scores rose and were higher in 
the observation group, and the SAS scores 
decreased and were lower in this group (all 
P<0.05). See Table 5.

A comparison of the PSQI scores before and 
after the intervention

After the intervention, the PSQI scores decre- 
ased in both groups (P<0.05), but they were 
better in the observation group than they were 

BC patients undergoing mastectomy has be- 
come a new direction of clinical research [20, 
21]. Psychological resilience is a positive psy-
chological quality, formed under the joint ac- 
tion of internal and external protective factors. 
According to previous studies, higher psycho-
logical resilience scores indicate that the pati- 
ents can better adapt to the treatment, face 
their disease positively, and adapt to their cur-
rent living environment [22]. There are many 
factors that affect psychological resilience,  
and different diseases and patients have dif- 
ferent influencing factors [23, 24]. In this stu- 
dy, we found that age, monthly income, and 
medical expenses payment methods were the 
independent factors that affected the psycho-
logical resilience of BC patients after mastec-
tomy. Previous studies have shown that young 
cancer patients are more prone to suffer from 
anxiety, depression, and suicidal tendencies 
[25]. Due to greater age and life experience,  
the psychological resilience of elderly patients 
is higher than it is in young patients, and this  
is also true in BC patients. Younger patients 
have lower psychological endurance, which 
leads to a decline in their psychological resil-
ience [26]. Monthly income and medical ex- 
penses payment methods are challenges that 
patients face during treatment. The medical 
expenses are still a huge expenditure, so 
patients with low monthly incomes and self-
paid expenses are under huge economic pres-
sure. Some patients choose to give up treat-
ment because of the medical expenses, which 
undoubtedly has a great impact on their psy-
chology [27]. Another study shows that age, 

Table 5. A comparison of the PRS and SAS scores after 
the treatment
Item PRS scores SAS scores
Before the treatment
    Observation group (n=44) 74.00±8.98 55.25±10.58
    Control group (n=44) 75.86±10.53 55.27±11.21
t 0.898 0.010
P 0.372 0.992
After the treatment
    Observation group (n=44) 81.56±9.25*** 49.65±9.02***

    Control group (n=44) 77.26±9.62 53.89±10.34
t 2.137 2.050
P 0.035 0.043
Note: Compared with the same group before treatment, ***P<0.001. 
PRS: psychological resilience scale; SAS: self-rating anxiety scale.

in the control group (P<0.05). See Table 
6.

Discussion

BC is the most common tumor in women, 
and its incidence is increasing every year 
and becoming higher in young people 
[18]. The most effective therapeutic me- 
thod of the disease is still surgery, which 
significantly delays its progression and 
prolongs patients’ lives [19]. Mastecto- 
my, a kind of surgery involving a resec- 
tion of the breast, usually has a big im- 
pact on women’s postoperative psycholo-
gy, so determining the best way to effec-
tively relieve the negative emotions and 
enhance the psychological endurance of 
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incomes, payment methods, and living in rural 
areas are the related factors that affect the 
psychological resilience of BC patients [14], 
which is consistent with the findings of this 
study.

Improving the psychological resilience of BC 
patients is conducive to relieving their neg- 
ative emotions and coping with the disease 
positively [8]. The improvement is closely re- 
lated to the support of the positive factors,  
and correlates with the elimination of nega- 
tive emotions [28]. In this study, there was a 
negative correlation between the psychologi- 
cal resilience levels and the SAS scores, sug-
gesting that the improvement can help pati- 
ents eliminate negative emotions. We also 
found that MBSR was helpful in enhancing the 
patients’ psychological resilience, eliminating 
their anxiety, and improving their sleep quality. 
In the research on treating 322 BC patients 
with MBSR, 6 weeks later, the patients’ psy- 
chological problems such as anxiety and de- 
pression were relieved, and their quality of life 
was improved [29]. According to previous stud-
ies, due to psychological stress, the incidence 
of sleep disturbances in BC patients is higher 
than it is in other patients [30], and the appli- 
cation of MBSR for 6 weeks can significantly 
improve the patients’ sleep quality [31]. How- 
ever, another study shows that the effects of 
this therapy on the improvement of sleep qual-
ity are insignificant [32]. Some researchers 
have also found that interventions with this 
therapy for 6 weeks can improve the patients’ 
immunity and reduce their inflammatory cyto-

kine levels [33, 34]. This study reveals that 
MBSR can relieve patients’ anxiety and im- 
prove their psychological resilience and sleep 
quality.

Shortcomings and prospects: The sample size 
in this study was small, so we can further  
conduct multi-center studies to enlarge it. 
Moreover, the factors affecting patients’ psy-
chological resilience and the therapeutic sig-
nificance and value of MBSR can be further 
explored.

In summary, age, low monthly income, and  
self-paying are the independent factors that 
affect the psychological resilience of BC pati- 
ents undergoing mastectomy, and the psycho-
logical resilience is negatively correlated with 
their anxiety. MBSR can enhance patients’  
psychological resilience, relieve their anxiety, 
and improve their sleep quality.

Disclosure of conflict of interest

None.

Address correspondence to: Yaning Zhang, Depart- 
ment of Surgical Oncology, Baoji Central Hospital, 
No. 8 Jiangtan Road, Weibin District, Baoji 721008, 
Shaanxi Province, China. Tel: +86-0917-3301370; 
E-mail: zhangyaning1ybj@163.com

References

[1] Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA and Jemal A. Global cancer statistics 
2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 

Table 6. A comparison of the PSQI scores before and after the intervention

Item
Before treatment After treatment

Observation group 
(n=44)

Control group 
(n=44)

Observation group 
(n=44)

Control group 
(n=44)

Sleep quality 2.09±0.49 2.07±0.47 1.28±0.19*,# 1.62±0.23*

Falling asleep time 2.12±0.39 2.13±0.45 1.29±0.21*,# 1.65±0.31*

Sleeping time 2.27±0.53 2.25±0.52 1.35±0.26*,# 1.61±0.28*

Sleep efficiency 2.18±0.49 2.19±0.49 1.48±0.31*,# 1.79±0.41*

Sleep disorder 2.21±0.49 2.24±0.52 1.39±0.26*,# 1.73±0.29*

Hypnotics 2.17±0.37 2.15±0.38 1.46±0.23*,# 1.73±0.19*

Depression 2.59±0.59 2.58±0.54 1.36±0.21*,# 1.79±0.31*

Day dysfunction 2.81±0.59 2.83±0.56 1.28±0.26*,# 1.85±0.37*

PSQI total score 18.79±1.05 18.82±1.13 11.28±0.51*# 14.24±0.61*

Note: PSQI: Pittsburgh Sleep Quality Index. Compared with the same group before the treatment, *P<0.05; Compared to the 
control group after the treatment, #P<0.05.

mailto:zhangyaning1ybj@163.com


Influencing factors of mental toughness in breast cancer undergoing mastectomy

8931 Int J Clin Exp Med 2020;13(11):8924-8932

countries. CA Cancer J Clin 2018; 68: 394-
424.

[2] Siegel RL, Miller KD and Jemal A. Cancer sta-
tistics, 2018. CA Cancer J Clin 2018; 68: 7-30.

[3] Ferlay J, Ervik M and Lam F. Global cancer ob-
servatory: cancer today. Int Agen Res Cancer 
2019; 23: 123-126.

[4] Dora L, Agrawal S, Panda R and Abraham A. 
Optimal breast cancer classification using 
Gauss-Newton representation based algo-
rithm. Expert Syst Appl 2017; 85: 134-145.

[5] Duffy MJ. Clinical use of biomarkers in breast 
cancer: up-dated guidelines from the Europe-
an Group on Tumor Markers (EGTM). Eur J Can-
cer 2017; 75: 284-298.

[6] Bobevski I, Kissane DW, Vehling S, McKenzie 
DP, Glaesmer H and Mehnert A. Latent class 
analysis differentiation of adjustment disorder 
and demoralization, more severe depressive 
and anxiety disorders, and somatic symptoms 
in patients with cancer. Psychooncology 2018; 
27: 2623-2630.

[7] Henry BJ. Quality of life and resilience: explor-
ing a fly fishing intervention for breast cancer 
survivors. Clin J Oncol Nurs 2017; 21: E9-E14.

[8] Lam WW, Yoon SW, Sze WK, Ng AW, Soong I, 
Kwong A, Suen D, Tsang J, Yeo W, Wong KY and 
Fielding R. Comparing the meanings of living 
with advanced breast cancer between women 
resilient to distress and women with persistent 
distress: a qualitative study. Psychooncology 
2017; 26: 255-261.

[9] Laliberté Durish C, Yeates KO and Brooks BL. 
Psychological resilience as a predictor of per-
sistent post-concussive symptoms in children 
with single and multiple concussion. J Int Neu-
ropsychol Soc 2018; 24: 759-768.

[10] Kalisch R, Baker DG, Basten U, Boks MP, 
Bonanno GA, Brummelman E, Chmitorz A, 
Fernàndez G, Fiebach CJ, Galatzer-Levy I, 
Geuze E, Groppa S, Helmreich I, Hendler T, 
Hermans EJ, Jovanovic T, Kubiak T, Lieb K, Lutz 
B, Müller MB, Murray RJ, Nievergelt CM, Reif A, 
Roelofs K, Rutten BPF, Sander D, Schick A, 
Tüscher O, Diest IV, Harmelen AV, Veer IM, Ver-
metten E, Vinkers CH, Wager TD, Walter H, 
Wessa M, Wibral M and Kleim B. The resilience 
fram ework as a strategy to combat stress-re-
lated disorders. Nat Hum Behav 2017; 1: 784-
790.

[11] Axelsson U, Rydén L, Johnsson P, Edén P, 
Månsson J, Hallberg IR and Borrebaeck CAK. A 
multicenter study investigating the molecular 
fingerprint of psychological resilience in breast 
cancer patients: study protocol of the SCAN-B 
resilience study. BMC Cancer 2018; 18: 789.

[12] Zhang J, Xu R, Wang B and Wang JX. Effects of 
mindfulness-based therapy for patients with 
breast cancer: a systematic review and meta-

analysis. Complement Ther Med 2016; 26: 
1-10.

[13] Lengacher CA, Reich RR, Paterson CL, Rames-
ar S, Park JY, Alinat C, Johnson-Mallard V, Mos-
coso M, Budhrani-Shani P, Miladinovic B, Ja-
cobsen PB, Cox CE, Goodman M and Kip KE. 
Examination of broad symptom improvement 
resulting from mindful ness-based stress re-
duction in breast cancer survivors: a random-
ized controlled trial. J Clin Oncol 2016; 34: 
2827-2834.

[14] Markovitz SE, Schrooten W, Arntz A and Peters 
ML. Resilience as a predictor for emotional re-
sponse to the diagnosis and surgery in breast 
cancer patients. Psychooncology 2015; 24: 
1639-1645.

[15] Liu F, Ren KJ, Song WH, Zhou J and Li L. Analy-
sis of related influencing factors of mental 
toughness in breast cancer patients and the 
relationship between mental toughness and 
anxiety. Prog Mod Biomed 2019; 19: 1945-
1948.

[16] Zainal NZ, Booth S and Huppert FA. The effi-
cacy of mindfolness-based stress reduction on 
mental health of breast cancer patients: a 
meta-analysis. Psychooncology 2013; 22: 
1457-1465.

[17] Buyee DJ, Reyonlds CF and Monk TH. The Pitts-
burgh sleep quality index: a new instrument for 
phychiatric practice and research. Psychiatry 
Res 1989; 28: 193-213.

[18] Wan GX, Cao FJ, Wang XB and Sun X. Bevaci-
zumab added to neoadjuvant chemotherapy in 
HER2-negative non-metastatic breast cancer. 
J Cancer 2019; 10: 416-417.

[19] Palesh O, Scheiber C, Kesler S, Mustian K, 
Koopman C and Schapira L. Management of 
side effects during and post-treatment in 
breast cancer survivors. Breast J 2018; 24: 
167-175.

[20] Truong C, Gallo J, Roter D and Joo J. The role of 
self-disclosure by peer mentors: using person-
al narratives in depression care. Patient Educ 
Couns 2019; 102: 1273-1279.

[21] Wu PH, Chen SW, Huang WT, Chang SC and 
Hsu MC. Effects of a psychoeducational inter-
vention in patients with breast cancer under-
going chemotherapy. J Nurs Res 2018; 26: 
266-279.

[22] Romain B, Rohmer O, Schimchowitsch S, Hüb-
ner M, Delhorme JB, Brigand C, Rohr S and 
Guenot D. Influence of preoperative life satis-
faction on recovery and outcomes after 
colorectal cancer surgery a prospective pilot 
study. Health Qual Life Outcomes 2018; 16: 
16-22.

[23] Li YL, Wang KF, Yin YT, Li YR and Li SJ. Relation-
ships between family resilience, breast cancer 
survivors, individual resilience, and caregiver 



Influencing factors of mental toughness in breast cancer undergoing mastectomy

8932 Int J Clin Exp Med 2020;13(11):8924-8932

burden: a cross-sectional study. Int J Nurs Stud 
2018; 88: 79-84.

[24] Finck C, Barradas S, Zenuer M and Hinz A. 
Quality of life in breast cancer patients; asso-
ciations with optimism and social support. Int J 
Clin Health Psychol 2018; 18: 27-34.

[25] Xie JF, Ding SQ, He SQ, Duan YL, Yi KG and 
Zhou JD. A prevalence study of psychosocial 
distress in adolescents and young adults with 
cancer. Cancer Nurs 2017; 40: 217-223.

[26] Fradelos EC, Latsou D, Mitsi D, Tsaras K, Lekka 
D, Lavdaniti M, Tzavella F and Papathanasiou 
IV. Assessment of the relation between religi-
osity, mental health, and psychological resil-
ience in breast cancer patients. Contemp On-
col (Pozn) 2018; 22: 172-177.

[27] Luengo-Fernandez R, Leal J, Gray A and Sulli-
van R. Economic burden of cancer across the 
European union: a population-based cost anal-
ysis. Lancet Oncol 2013; 14: 1165-1174.

[28] Li YL, Qiao YJ, Luan XR, Li SJ and Wang KF. 
Family resilience and psychological well-being 
among Chinese breast cancer survivors and 
their caregivers. Eur J Cancer Care (Engl) 
2019; 28: e12984.

[29] Reich RR, Lengacher CA, Alinat CB, Kip KE, Pa-
terson 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 pabents; imme-
diate and sustained effects across multiple 
symptom clusters. J Pain Symptom Manage 
2016; 53: 85-95.

[30] Hall DL, Mishei MH and Uermino BB. Living 
with cancer-related uncertainty: associations 
with fatigue, insomnia, and of Iect in younger 
breast cancer survivors. Support Care Cancer 
2014; 22: 2489-2495.

[31] Lengacherc A, Reich RR, Patersonc I, Jim HS, 
Ramesar S, Alinat CB, Budhrani PH, Farias JR, 
Shelton MM, Moscoso MS, Park JY and Kip  
KE. The effects of mindfulness-based stress 
reduction on objective and subjective sleep 
parameters in women with breast cancer; a 
randomized controlled trial. Psychooncology 
2015; 24: 424-432.

[32] Andersen SR, Wurtzen H, Steding-Jessen M, 
Christensen J, Andersen KK, Flyger H, Mitchel-
more C, Johansen C and Dalton SO. Effert of 
mindfoness-haled stress redaction on sleep 
quality: results of a randomized trial among 
Danish breast cancer patients. Acta Oncol 
2013; 52: 336-344.

[33] Sarenmalm EK, Martensson LB, Andersson 
BA, Karlsson P and Bergh I. Mindfulness and 
its efficacy for psychological and biological re-
sponses in women with breast cancer. Cancer 
Med 2017; 6: 1108-1122.

[34] Reich RR, Lenuacherc A, Klein TW, Newton C, 
Shivers S, Ramesar S, Alinat CB, Paterson C, 
Le A, Park JY, Johnson-Mallard V, Elias M, Mos-
coso M, Goodman M and Kip KE. A random-
ized controlled trial of the effects mindfoness-
haled stress reduction (MBSR (BC)) on levels 
of inflammatory biomarkers among recovering 
breast cancer survivors. Biol Res Nurs 2017; 
19: 456-464.


