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Background: Psychological resilience has played an increasingly important role in the treatment of 
different diseases and many glioma patients will experience adverse emotional reactions after being 
diagnosed. However, it remains unclear whether psychological resilience is related to the adverse events and 
quality of life of patients with glioma.
Methods: Patients with glioma between March 2016 and July 2020 were included in this retrospective 
cohort study. Psychological resilience was evaluated by the Connor-Davidson resilience scale (CD-RISC) 
1 day before surgery. The European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire (EORTC QLQ)-C30 and EORTC QLQ-BN20 were used for the quality of life (QoL) 
assessment of the included patients. The relationships between psychological resilience and postoperative 
adverse events/QoL were determined using multivariable logistic and linear regression analysis, respectively. 
Some patients were evaluated again after admission, and the patients were divided into an increased resilience 
group and decreased resilience group for subgroup analysis according to the changes between the two  
CD-RISC scores. All included patients were followed up for at least 6 months.
Results: Ninety-seven patients were included in the high resilience group and 284 patients were included 
in the low resilience group. More neurological complications occurred in the low resilience group than 
in the high resilience group (18.7% vs. 8.2%, P=0.016). Also, a higher Karnofsky performance scale score 
and higher psychological resilience contributed to less adverse events. Patients in the high resilience 
group had higher postoperative global health status scores than those in the low resilience group. Higher 
educational level, Karnofsky performance scale score, and psychological resilience acted as a protective factor 
for postoperative QoL. Subgroup analysis showed that the incidence of neurological complications was 
significantly higher in the decreased resilience group compared to the increased resilience group (22.9% vs. 
3.8%, P=0.039). Lastly, better global health status, physical functioning, and role functioning were observed 
in glioma patients with increased resilience.
Conclusions: The incidence of postoperative adverse events and QoL of glioma patients are closely 
related to their level of preoperative psychological resilience. Psychological counseling may also be a part of 
improving the prognosis of glioma patients. 
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Introduction

Glioma is one of the most common cerebral malignancies 
worldwide (1), and can be divided into low- and high-grade 
gliomas based on the pathological characteristics, growth 
speed, and invasive ability of the tumors (2). The survival 
time of glioma patients varies depending on the grade 
of tumor. It has been reported that the survival time of 
patients with high-grade gliomas ranges from 3 to 10 years 
(3,4), while patients with low-grade gliomas have a better 
prognosis, with a survival time ranging from 7 to 15 years 
(5-7). At present, radical surgical resection combined with 
adjuvant radiotherapy or chemotherapy is considered to 
be the best treatment for glioma. However, the incidence 
of postoperative adverse events is as high as 18% to  
71% (8), which significantly affects the postoperative 
recovery, prolongs the hospital stay, worsens the quality 
of life (QoL), and even increases the mortality of patients 
(9,10). Some risk factors were identified to increase the 
incidence of postoperative adverse events and worsen the 
QoL in glioma patients, such as grade of glioma, duration 
of surgical procedures and the existence of chronic 
diseases (5,8,9). However, very few studies were performed 
to determine the effects of emotional status on the 
postoperative adverse events and QoL in glioma patients. 

Regardless of the grade of glioma, a certain proportion 
of patients will experience some adverse emotional reactions 
after being diagnosed and informed of their condition, 
which is known as reactive emotional disorder, and mainly 
manifests as depression and anxiety (11). There are 
numerous studies on the effects of reactive mood disorder 
on the survival time of glioma patients, but the results 
obtained differ and have not been unified (12-14). In recent 
years, studies have gradually recognized the important role 
of psychological resilience in patients with chronic diseases 
and malignant tumors (15-17). Psychological resilience 
refers to the ability of an individual to recover from negative 
experiences and flexibly adapt to a changing external 
environment. Psychological resilience is an effective index 
in evaluating the psychological status of patients (18). 
Previous studies have shown that better psychological 
resilience is positively correlated with better prognosis of 
patients, including in gastric, breast, and prostate cancers 
(19-21). However, at present, there are no studies analyzing 
the impact of psychological resilience on postoperative 
adverse events and QoL in patients with resectable gliomas.

Therefore, we conducted this retrospective cohort 
study in order to investigate the effect of preoperative 

psychological resilience on the incidence of postoperative 
adverse events and QoL of glioma patients. We collected 
the clinical data of patients with resectable gliomas over 
the last 4 years, and analyzed the effect of changes in 
preoperative psychological resilience on the postoperative 
outcome of these patients, so as to provide a basis for 
preoperative treatment and nursing. Our hypothesis is that 
good or improved preoperative psychological resilience is 
conducive to a reduction in the incidence of postoperative 
adverse events and an improvement in the QoL of glioma 
patients. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
tcr.amegroups.com/article/view/10.21037/tcr-22-732/rc).

Methods

Patient selection

This study was a retrospective cohort study and included 
glioma patients between March 2016 and July 2020. The 
study was conducted in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
institutional ethics board of Affiliated Hospital of Nantong 
University (No. 2020-063). Individual consent for this 
retrospective analysis was waived. Patients were included 
according to the following criteria: (I) adult patients  
(18–80 years old), (II) patients receiving surgical resection, 
(III) patients with a postoperative pathological diagnosis of 
glioma. The following patients were excluded: (I) patients 
with insufficient perioperative data or those lost follow-
up, (II) patients with other malignant tumors, (III) patients 
unable to read or answer the questionnaires below, (IV) 
patients participating in other clinical trials, which may 
affect the results of our study. 

Data collection

After enrollment, the following demographic and clinical 
data of the included glioma patients were retrospectively 
reviewed by two investigators: gender, age, body mass 
index (BMI), spouse, educational level, employment 
status, duration of disease diagnosis, concomitant diseases 
(hypertension, smoking, diabetes, chronic lung disease, and 
chronic liver dysfunction), tumor position (frontal lobe, 
temporal lobe, parietal lobe, occipital lobe, multiple lobes, 
or other lobes), tumor location (left, right, or both), extent 
of resection (gross total resection or partial resection), 
World Health Organization (WHO) grade, histopathology 

https://tcr.amegroups.com/article/view/10.21037/tcr-22-732/rc
https://tcr.amegroups.com/article/view/10.21037/tcr-22-732/rc
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(glioblastoma, low-grade glioma, or high-grade glioma), 
and Karnofsky performance scale.

Psychological resilience assessment

This study used the Connor-Davidson resilience scale 
(CD-RISC) to evaluate the psychological resilience of the 
included patients. The CD-RISC includes 25 questions, 
with a maximum of four points and a minimum of zero 
points for each question, and a total score of 100 points. 
These questions encompassed the three dimensions of 
tenacity, self-improvement, and optimism, with higher 
total scores representing better psychological resilience. In 
this study, CD-RISC scores >70 points were considered to 
indicate high psychological resilience. The psychological 
resilience of all included patients was assessed 1 day before 
surgery. For some patients who required hospitalization for 
more than 1 week before surgery, psychological resilience 
was also evaluated at day 1 after admission. By comparing 
the two scores, we divided the patients into an increased 
resilience group and a decreased resilience group, and 
performed subgroup analysis to determine the impact of 
psychological resilience changes on the prognosis of glioma 
patients during preoperative hospitalization.

Postoperative adverse events

All included patients were followed up for at least  
6 months and the following postoperative adverse events 
within 1 month after surgery were recorded: neurological 
complications (such as motor deficit, speech impairment, 
visual impairment, and seizure), intracranial hemorrhage, 
cerebrovascular accident, postoperative ventilator use, acute 
kidney injury, and septic shock.

QoL assessment

All included patients were followed up within 3–6 months after 
surgery via telephone or Internet, and two questionnaires 
were completed to assess their postoperative QoL, including 
the European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire (EORTC QLQ)-C30 
and the EORTC QLQ-BN20. The EORTC QLQ-C30 
comprises five functional dimensions: physical functioning, 
role functioning, cognitive deficits, emotional functioning, 
and social functioning. It also consists of eight symptoms: 
fatigue, pain, nausea/vomiting, dyspnea, appetite loss, 
insomnia, constipation, and diarrhea. The EORTC QLQ-

BN20 is designed for brain cancer and consists of four 
dimensions, including future uncertainty, visual disorder, 
motor dysfunction, and communication deficit. It also 
includes eight symptoms: seizures, headache, drowsiness, 
itchy skin, hair loss, weakness in legs, and bladder control 
issues. Patients with missing follow-up were excluded from 
this study.

Statistical analysis

In this study, all statistical analyses were performed using 
SPSS 20.0, and all figures were generated using GraphPad 
7.0. Continuous variables were expressed as the mean and 
standard deviation, and the Student t-test was used for 
comparison between the two groups. Categorical variables 
were expressed as a number and percentage, and the chi-
square test was used for comparison between the two 
groups. The associations between psychological resilience 
and postoperative adverse events/QoL were determined 
using multivariable logistic and linear regression analysis 
after adjusting other factors identified in univariable 
regression, respectively. A two-sided P value less than 
0.05 was considered to indicate a statistically significantly 
difference.

Results

Figure 1 displays the inclusion of glioma patients in this 
study. A total of 381 out of 452 glioma patients were 
included, and their psychological resilience was assessed 
for grouping. There were 97 patients in the high resilience 
group and 284 patients in the low resilience group. The 
patients’ demographic and clinical data are shown in  
Table 1. We observed that there were significantly more 
male and younger patients in the high resilience group 
than in the low resilience group. In addition, considerably 
more patients in the high resilience group had a higher 
educational level (19.6% vs. 7.7%, P=0.001). No significant 
differences were observed in the other variables. 

Postoperative adverse events were recorded as shown 
in Table 2. The most common adverse events in this study 
were neurological complications (16.0%), followed by acute 
kidney injuries and cerebrovascular accidents. We also 
found that more neurological complications occurred in the 
low resilience group (18.7% vs. 8.2%, P=0.016). Also, more 
acute kidney injury occurred in the low resilience group, 
however, the difference was not statistically significant. 
The risk factors of neurological complications in glioma 
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patients receiving surgical treatment were analyzed using 
multivariable logistic regression (as shown in Table 3). We 
identified advanced age and longer duration of disease 
as important risk factors of neurological complications 
in included patients, and patients with higher Karnofsky 
performance scale scores and psychological resilience were 
less prone to adverse events.

The QoL of included patients was assessed within 3–6 
months using EORTC QLQ-C30 and EORTC QLQ-
BN20, as shown in Figure 2. We observed that patients 
in the high resilience group had higher scores in global 
health status, physical functioning, role functioning, and 
cognitive functioning according to EORTC QLQ-C30. 
These patients also suffered less from nausea/vomiting 
and constipation. Patients in the low resilience group had 
more future uncertainty, motor dysfunction, headache, 
drowsiness, weakness in the legs, and bladder control issues 
according to EORTC QLQ-BN20. The risk factors of 
postoperative QoL (global health status) were assessed using 
multivariable linear regression, as shown in Table 4. We 
found that patients with advanced age and higher grade of 
tumor were prone to worse postoperative QoL, and higher 
educational level, Karnofsky performance scale scores, 
and psychological resilience acted as protective factors for 
postoperative QoL. 

We performed a further subgroup analysis, and excluded 
patients who had only one assessment and two unchanged 

scores, based on whether the resilience scores of the 
patients increased or decreased during hospitalization. 
No significant differences were observed between the 
demographic and clinical data of the increased resilience 
group (n=26 patients) and the decreased resilience group 
(n=35 patients), as shown in Table 5. Also, the incidence 
of postoperative adverse events in these two groups are 
displayed in Table 6, and it was found that the incidence 
of neurological complications was markedly higher in 
the decreased resilience group compared to the increased 
resilience group (22.9% vs. 3.8%, P=0.039). No significant 
differences were found in the other adverse events. Finally, 
the EORTC QLQ-C30 and EORTC QLQ-BN20 scores 
in these two groups are shown in Figure 3. We observed 
that patients with increased resilience had better global 
health status, physical functioning, and role functioning, 
as well as less severe nausea/vomiting. Moreover, patients 
with increased resilience also had more future uncertainty, 
headache, and drowsiness.

Discussion

Psychological resilience plays an important role in the 
occurrence and development of various diseases, but its 
impact on glioma patients has not yet been elucidated. 
This is the first study to explore the effect of psychological 
resilience on the postoperative prognosis of glioma patients. 

All admitted patients (n=452)

Included patients (n=381)

Assessment of psychological 

resilience (n=381)

High-resilience group (n=97)

Low-resilience group (n=284)

Exclusions:

(I) Insufficient perioperative data or lost follow-up: (n=60);

(II) Combined with other malignant tumors: (n=3); 

(III) Unable to read or answer the questionnaires: (n=6); 

(IV) Participating in other clinical trials: (n=2).

Figure 1 Patient selection flow chart.
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Table 1 Demographic and clinical data of the included glioma patients

Variables Total High resilience group Low resilience group P value

Number 381 97 284

Gender (male) 188 (49.3%) 57 (58.8%) 131 (46.1%) 0.032

Age, mean ± SD 61.4±13.8 58.9±12.1 62.2±14.3 0.037

BMI, mean ± SD 23.0±5.3 22.8±4.8 23.1±5.4 0.620

Spouse 339 (90.0%) 87 (89.7%) 252 (88.7%) 0.795

Educational level (college or above) 41 (10.8%) 19 (19.6%) 22 (7.7%) 0.001

Employment status (employed) 153 (40.2%) 34 (35.1%) 119 (41.9%) 0.235

Duration of disease, mean ± SD (month) 25.3±7.5 25.6±7.7 25.2±6.7 0.689

Concomitant diseases

Hypertension 100 (26.2%) 20 (50.5%) 80 (28.2%) 0.144

Smoking 51 (13.4%) 10 (10.3%) 41 (14.4%) 0.303

Diabetes 30 (7.9%) 6 (6.2%) 24 (8.5%) 0.475

Chronic lung disease 10 (2.6%) 3 (3.1%) 7 (2.5%) 0.738

Chronic liver dysfunction 28 (7.3%) 6 (6.2%) 22 (7.7%) 0.611

Tumor position 0.201

Frontal lobe 126 (33.1%) 26 (26.8%) 100 (35.2%)

Temporal lobe 84 (22.0%) 24 (24.7%) 60 (21.1%)

Parietal lobe 69 (18.1%) 15 (15.5%) 54 (19.0%)

Multiple lobes 70 (18.4%) 23 (23.7%) 47 (16.5%)

Other lobes 32 (8.4%) 9 (9.3%) 23 (8.1%)

Tumor location 0.932

Left 183 (48.0%) 48 (49.5%) 135 (47.5%)

Right 189 (49.6%) 47 (48.5%) 142 (50.0%)

Both 9 (2.4%) 2 (2.1%) 7 (2.5%)

Extent of resection 0.141

Gross total resection 285 (74.8%) 78 (80.4%) 207 (72.9%)

Partial resection 96 (25.2%) 19 (19.6%) 77 (27.1%)

WHO grade 0.413

II 70 (18.4%) 14 (14.4%) 56 (19.7%)

III 189 (49.6%) 48 (49.5%) 141 (49.6%)

IV 122 (32.0%) 35 (36.1%) 87 (30.6%)

Histopathology 0.498

Glioblastoma 80 (21.0%) 21 (21.6%) 59 (20.8%)

Low-grade glioma 211 (55.4%) 36 (37.1%) 124 (43.7%)

High-grade glioma 90 (23.6%) 40 (41.2%) 101 (35.6%)

Karnofsky performance scale, mean ± SD 79.8±11.0 80.7±9.9 79.4±13.2 0.416

BMI, body mass index; WHO, World Health Organization.
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Our results showed that good psychological resilience 
was helpful in reducing the incidence of neurological 
complicat ions and improving the overal l  QoL at  
3–6 months after glioma surgery. In addition, some patients' 
psychological resilience changes during hospitalization, and 
our study found that patients with increased psychological 
resilience scores during hospitalization had significantly 
better prognoses than those with decreased psychological 
resilience scores, which may provide some basis for the 
clinical nursing of glioma patients.

Although the preoperative evaluation and surgical 
procedures of gliomas have been greatly improved in 
recent years, the incidence of postoperative adverse events 
in glioma patients remains high (22). One study, which 
reviewed a number of other studies, pointed out that glioma 
patients often have some neurological dysfunction in the 
early postoperative stage, which gradually returns to normal 
or close to normal levels in the later stage (23). In our 
study, neurological complications were the most common 
postoperative adverse event within 1 month postoperatively, 
with an incidence of 16%. Interestingly, the incidence of 

postoperative neurological complications in patients with 
good preoperative psychological resilience was only 8.2%, 
while that in patients with poor psychological resilience 
was as high as 18.7%. According to multivariate logistic 
regression analysis, preoperative psychological resilience 
is an important risk factor for postoperative neurological 
complications. In addition, postoperative acute renal 
injury was also a common adverse event in our study, and 
its incidence in patients with low psychological resilience 
was higher, although the difference was not statistically 
significant (P=0.05). Most previous studies have reported 
that postoperative hydrocephalus or severe intracerebral 
hemorrhage was the most common cause of poor prognosis 
and even death in glioma patients (5,24). In this study, 
these adverse events occurred less, and thus, the role 
of psychological elasticity with such conditions was not 
identified.

Numerous studies have been carried out on the current 
situation of postoperative QoL in glioma patients (25-27). 
Teng et al. performed the largest prospective longitudinal 
study of the QoL of postoperative patients with low-
grade glioma, and reported reduced global QoL at every 
12-month interval (25). Other studies showed that glioma-
related symptoms, age, and tumor grade could significantly 
affect the QoL of patients (26,27). Since our study was 
a retrospective study and considering the defects in the 
recording of glioma-related symptoms in patients, the 
symptoms were not included in this study. The severity of 
patients' symptoms was mainly indirectly reflected by the 
Karnofsky performance scale score. 

The results also showed that age, Karnofsky performance 
scale score, education level, tumor grade, and psychological 
resilience were related to postoperative QOL. It has been 
reported that the main reason for the decline of QoL in 
elderly patients with glioma compared with young patients 

Table 2 Postoperative adverse events of the included glioma patients

Variables Total High resilience group Low resilience group P value

Number 381 97 284

Neurological complications 61 (16.0%) 8 (8.2%) 53 (18.7%) 0.016

Intracranial hemorrhage 9 (2.4%) 3 (3.1%) 6 (2.1%) 0.412

Cerebrovascular accident 22 (5.8%) 5 (5.2%) 17 (6.0%) 0.762

Postoperative ventilator use 17 (4.5%) 5 (5.2%) 12 (4.2%) 0.702

Acute kidney injury 50 (13.1%) 9 (9.3%) 50 (17.6%) 0.050

Septic shock 11 (2.9%) 3 (3.1%) 8 (2.8%) 0.889

Table 3 Risk factors of neurological complications in glioma patients

Variables
Multivariable logistic regression

OR (95% CI) P value

Age 1.042 (1.017 to 1.069) 0.001

Duration of disease 1.050 (1.003 to 1.100) 0.038

Karnofsky performance 
scale

0.956 (0.930 to 0.983) 0.001

High resilience vs. low 
resilience

0.413 (0.184 to 0.927) 0.032

OR, odds ratio; CI, confidence interval.
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is that elderly patients have a more obvious decline in their 
physiological function (28). Educational level was also 
previously found to be associated with postoperative QoL in 
glioma patients (29). Kim et al. point out that interventions 
aimed at improving the QoL of glioma patients must 
consider the improvement of postoperative psychological 
resilience (30). 

At present, there are no relevant studies on the effect 
of the change in psychological resilience on the QoL in 
glioma patients. One previous study reported that the 
changes of psychological resilience in patients with physical 
disabilities were significantly related to fatigue, sleep 
quality, and physiological function (31). Furthermore, 
the improvement of psychological elasticity has also been 
shown to be positively correlated with QoL in a variety of 
tumor patients (32). In our study, psychological resilience in 
some patients increased due to the psychological guidance 
of nurses and the enlightenment of family members during 

hospitalization, and psychological resilience in other 
patients decreased due to their worry about their own 
condition or familial factors. By comparing the prognosis 
of patients in these two subgroups, we observed that the 
incidence of postoperative neurological complications 
decreased and QoL was significantly improved significantly 
in patients with improved psychological resilience scores. 
This suggests the importance of psychological guidance 
and psychological dredging for glioma patients during 
hospitalization, and provides a basis for clinical nursing.

This study has some limitations that should be noted. 
Firstly, this study is a retrospective study, and thus, some 
variables cannot be completely collected, especially the 
symptoms during the patient's illness, which are related to 
the occurrence of postoperative adverse events and QoL. 
We used the Karnofsky performance scale score to indirectly 
reflect the severity of patients' symptoms, but there are still 
limitations in reflecting the patient's condition. Besides, 
baseline QoL of enrolled patients were not obtained and 
it may induce some bias in the results. Secondly, this study 
used the CD-RISC to evaluate the psychological resilience 
of patients. This scale is commonly used for the evaluation 
of psychological resilience, but is prone to obvious deviation 
due to patients’ subjective emotions and cannot objectively 
reflect their psychological resilience. Thirdly, since most 
patients were not hospitalized for an extended period 
preoperatively, and there are few patients who completed 
two resilience assessments, our subgroup analysis cannot 
provide a more in-depth analysis.

In conclusion, this retrospective study showed that 
preoperative psychological resilience plays an important role 
in the incidence of postoperative adverse events and QoL 
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Table 4 Risk factors of postoperative QoL in glioma patients

Variables
Multivariable linear regression

β (95% CI) P value

Age –0.172 (–0.282 to –0.062) 0.002

Karnofsky performance scale 0.229 (0.113 to 0.344) <0.001

Higher educational level 4.960 (0.800 to 9.119) 0.020

Higher tumor grade –2.243 (–4.097 to –0.390) 0.018

High resilience vs. low 
resilience

5.102 (2.152 to 8.052) 0.001

QoL, quality of life; CI, confidence interval.
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Table 5 Demographic and clinical data in the subgroup analysis

Variables Increased resilience group Decreased resilience group P value

Number 26 35

Gender (male) 14 (53.8%) 15 (42.9%) 0.395

Age, mean ± SD 60.7±12.1 61.9±12.1 0.479

BMI, mean ± SD 24.4±5.3 22.9±3.9 0.227

Spouse 23 (53.8%) 31 (88.6%) 0.989

Educational level (college or above) 4 (15.4%) 4 (11.4%) 0.651

Employment status (employed) 8 (30.8%) 13 (37.1%) 0.604

Duration of disease , mean ± SD 
(month) 

24.6±8.1 24.2±5.8 0.803

Concomitant diseases

Hypertension 4 (15.4%) 8 (22.9%) 0.468

Smoking 2 (7.7%) 4 (11.4%) 0.628

Diabetes 1 (3.8%) 1 (2.9%) 0.830

Chronic lung disease 0 (0%) 0 (0%) –

Chronic liver dysfunction 0 (0%) 2 (5.7%) 0.215

Tumor position 0.468

Frontal lobe 7 (26.9%) 14 (40.0%)

Temporal lobe 7 (26.9%) 4 (11.4%)

Parietal lobe 3 (11.5%) 6 (17.1%)

Multiple lobes 7 (26.9%) 7 (20.0%)

Other lobes 2 (7.7%) 4 (11.4%)

Tumor location 0.575

Left 15 (57.7%) 17 (48.6%)

Right 11 (42.3%) 17 (48.6%)

Both 0 (0%) 1 (2.9%)

Extent of resection 0.628

Gross total resection 23 (88.5%) 30 (85.7%)

Partial resection 3 (11.5%) 5 (14.3%)

WHO grade 0.725

II 2 (7.7%) 5 (14.3%)

III 15 (57.7%) 19 (54.3%)

IV 9 (34.6%) 11 (31.4%)

Histopathology 0.711

Glioblastoma 3 (11.5%) 4 (11.4%)

Low-grade glioma 13 (50.0%) 14 (40.0%)

High-grade glioma 10 (38.5%) 17 (48.6%)

Karnofsky performance scale , mean 
± SD

80.9±12.8 80.0±13.8 0.582

BMI, body mass index; WHO, World Health Organization.



Translational Cancer Research, Vol 11, No 5 May 2022 1227

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2022;11(5):1219-1229 | https://dx.doi.org/10.21037/tcr-22-732

of glioma patients. Therefore, improving psychological 
resilience and preventing deterioration of psychological 
resilience in glioma patients prior to surgery should be a 
key measure of preoperative nursing.
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Table 6 Postoperative adverse events in the subgroup analysis

Variables Increased resilience group Decreased resilience group P value

Number 26 35

Neurological complications 1 (3.8%) 8 (22.9%) 0.039

Intracranial hemorrhage 0 (0%) 1 (2.9%) 0.385

Cerebrovascular accident 1 (3.8%) 4 (11.4%) 0.286

Postoperative ventilator use 0 (0%) 2 (5.7%) 0.215

Acute kidney injury 3 (11.5%) 7 (20.0%) 0.301

Septic shock 0 (0%) 2 (5.7%) 0.215
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Figure 3 Scores of each item in the EORTC QLQ-C30 (A) and EORTC QLQ-BN20 (B) between the increased and decreased resilience 
groups. *, P<0.05. EORTC QLQ, The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire.
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