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A B S T R A C T 

Objective: The purpose of the present study was to evaluate the factors influencing resilience in primary 

brain tumor patients in Taiwan.  

Methods:  A total of 95 participants completed the cross-sectional survey. All of the participants had 

undergone surgical, chemotherapy, or radiotherapy treatments for their brain tumors at least one month prior 

to data collection. The instruments that were used in data collection included the Resilience Scale (RS), a 

baseline characteristics datasheet, and the Karnofsky Performance Status (KPS) scale.  

Result: KPS score correlated significantly and positively with resilience (r = .49, p < .01). Moreover, 

financial means (t = 3.31, p < .01), mode of tumor treatment (t = 2.10, p < .05), and tumor recurrence status 

(t = -2.03, p < .05) were found to be significant predictors of resilience, accounting for 11% (R2
inc= .11, p< 

0.01), 5% (R2
inc= .05, p< 0.05), and 12% (R2

inc= .12, p< 0.001) of the total variance, respectively.  

Conclusion: Health professionals may use the findings of the present study to assess the relevant baseline 

characteristics and physical abilities of their patients in order to better identify the presence of significant 

protective or risk factors for resilience. 

Introduction 

Brain tumors are an important cause of morbidity and mortality in cancer 

patients worldwide [1-3]. The prevalence of brain tumors has been on an 

upward trend for many years [4]. A combination of surgery, 

chemotherapy, and/or radiotherapy is typically used to treat both benign 

and malignant brain tumors [5, 6]. Patients with brain tumors therefore 

suffer multiple symptoms that are caused by both the tumors and tumor-

related treatment [7, 8]. For example, patients may encounter symptoms 

such as aphasia, cognitive deficits, and/or motor deficiencies [9, 10]. 

These symptoms influence the physical functions of patients [11]. 

Additionally, patients are commonly concerned about tumor recurrence 

[12]. These issues affect the psychological, social and behavioral 

functioning of patients and may severely degrade their quality of life 

[13]. Therefore, the recovery of psychological and physical wellbeing in 

terms of the patient acquiring the means and capabilities to adjust 

effectively to their brain tumor plays a significant role in sustaining an 

acceptable quality of life [14, 15]. 

 

Resilience is identified as the recovery, rebounding, or resistance of 

physical and mental wellbeing subsequent to a stressful life circumstance 

[16]. Resilience has been identified as a crucial capacity or trait affecting 

health during periods of critical adversity [17]. Persons with sufficient 

levels of resilience may overcome distress and adjust better to adversity 

[18]. Thus, resilience has the potential to help individuals deal with 

distress related to tumor diagnoses and tumor-related treatments [19]. 

Particularly, resilience has been shown to be an important factor in 

enhancing the success of treatments and improving quality of life in 

rehabilitation-medicine settings for patients with brain diseases [20]. 
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Prior research has shown that age is a factor contributing to resilience, 

although there is a lack of consensus regarding whether older or younger 

individuals have higher resilience levels. In addition to age, additional 

factors that possibly relate to resilience include gender, education, 

household income, employment status, and tumor recurrence [21-24]. 

Understanding the factors that contribute to resilience may facilitate 

improvements in treatment success and psychological and physical 

wellbeing for brain tumor patients. The present study was designed to 

evaluate resilience scores and to explore potential factors influencing 

resilience in primary brain tumor patients. 

Materials and methods 

Sample and Procedures 

 

This descriptive study comprised a convenience sample of 95 

participants and was conducted in an outpatient department of a 

neurosurgery unit in the one teaching hospital in Taipei City, Taiwan. 

Convenient sampling was used to recruit patients who: (1) had been 

diagnosed with a benign or malignant primary brain tumor; (2) had 

already undergone a related operation, chemotherapy, or radiotherapy 

treatment (3) were at least one-month post-treatment; (4) were aged 20 

or over and were conscious enough to sign a consent agreement. All of 

the patients signed the informed consent form prior to being enrolled as 

participants. The present study was approved by the institutional ethics 

committee of the participating hospital. 

 

Measures 

 

Sociodemographic Variables 

Age, marital status, education, gender, household income, and 

employment status were collected as sociodemographic variables. In 

addition, type of brain tumor, tumor treatment, and recurrence status 

were collected as medical variables. Furthermore, the Karnofsky 

Performance Status scale (KPS) was used to assess physical function, 

with scores ranging from 0 (dead) to 100 (normal). Full details of the 

sample and the survey instrument used in this study have been reported 

elsewhere [25, 26]. For the purposes of this paper, data obtained using 

the following instruments were analysed: 

 

Resilience Scale 

 

The Resilience Scale (RS), a 25-item questionnaire that was developed 

by Wagnild and Young, was used to measure the resilience of the 

participants [27]. Item scores range from 1 (strongly disagree) to 7 

(strongly agree) and the total possible score for the scale ranges from 25 

to 175, with higher scores indicating higher resilience. Scores of >147 

signify high resilience, 121 to 146 signify mid-range resilience, and 

<121 signify weak resilience. The RS comprises two-dimension scales, 

including personal competence and acceptance of self and life. The 

Chinese version of the RS earned a Cronbach’s alpha coefficient of .95 

in a prior study and ranged from .92 to .96 for the total scale and the 

subscales in the present study [28]. The concurrent validity was 

significantly associated with life satisfaction (r = .30) [29]. Illustrations 

of items to improve understanding included “I feel that I can handle 

many things at one time,” “I feel proud that I have accomplished things 

in life,” and “keeping interested in things is important to me.” 

Statistics 

 

Data were analyzed using the Statistical Package for the Social Sciences 

for Windows version 18.0 (SPSS, Chicago, IL, USA). Mean, standard 

deviation (SD), frequency, and percentage were computed to summarize 

the sociodemographic and medical variables, KPS score, and resilience 

of the sample. ANOVA and t-test were used to examine the group 

differences in resilience for sociodemographic and medical variables. In 

addition, Pearson product-moment correlation was used to examine the 

relationships between KPS score and resilience. Hierarchical multiple 

regressions were used to explore how much variance in resilience were 

accounted for by the sociodemographic and medical variables and the 

KPS score. Only demographic and medical variables with statistically 

significant relationships with resilience were included in the hierarchical 

multiple regressions. 

 

Results 

The Influence of Demographic Variables, Medical Variables, 

and KPS Score on Resilience 

 

The sample consisted of 95 brain tumor outpatients. Participants 

included 37 (38.9%) men and 58 (61.1%) women. Participants ranged in 

age from 21 to 68 years with a mean age of 47.7 years (SD = 12.15). 

Most were married (n=55, 57.9%), had a college / university or higher 

education (n=59, 62.1%), and were not working (n=54, 56.8%).  Most 

were financially supported by other family members (n=56, 58.9%) and 

42.1% (n=40) had a household income NTD (New Taiwan Dollar) of 

40000-80000/month. Major groups of participants included having a 

benign brain tumor diagnosis (n=49, 51.6%), no tumor recurrence (n=61, 

64.2%), and having received surgery only (n=53, 55.8%). The 

participants earned a mean KPS score of 90.32 (SD = 11.71, range = 60-

100). One-quarter (23.2%; n=22) of the participants reported high 

resilience (score ≥ 147), 42.1% (n=40) reported mid-range resilience 

(score =121-146), and 34.7% (n=33) reported low resilience (score ≤ 

120). 

 

Association between Demographic/Medical Variables and KPS 

Score and Resilience 

 

Independent-sample t-tests or ANOVAs were conducted to compare 

differences in resilience among different demographic and medical 

subgroups. These results found significant differences in resilience 

among participants of different financial means (t = 3.31, p < .01), tumor 

treatment modes (t = 2.10, p < .05) and tumor recurrence status (t = -

2.03, p < .05). Participants who were financially independent, who 

received surgery-only treatment, and whose tumor had not recurred 

earned significantly higher scores for resilience than their peers in other 

subgroups. While not statistically significant, participants who were 

currently employed displayed higher resilience than their unemployed 

peers (t=1.97, p=0.052). In addition, a significant difference was 

identified in the personal-competence-related resilience of participants 

with different education levels (t = -2.05, p < .05) and financial means (t 

= 3.06, p < .01). Moreover, significant differences in the resilience-

related acceptance of self and life were identified for the variables of 

employment status (t = 2.10, p < .05), financial means (t = 3.49, p < 

.001), mode of tumor treatment (t = 2.27, p < .05) and tumor recurrence 

status (t = -2.28, p < .05; see Table 1). 
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Table 1: Demographic characteristics, by resilience（N = 95） 

 

Note: *p < 0.05, **p < 0.01 

 

Pearson’s correlations were conducted to assess the relationship between 

KPS score and resilience. The results showed that KPS was significantly 

and positively correlated with resilience (r = .49, p < .001), resilience-

related personal competence (r = .47, p < .001), and acceptance of self 

and life (r = .49, p < .001).   

 

The Predictive Power of Demographic/Medical Variables and 

KPS Score on Resilience 

 

Three separate hierarchical multiple regression analyses were performed 

to establish how much variance in resilience, personal competence, and 

acceptance of self and life may be accounted for by the variables of 

financial means, employment status, education level, tumor treatment, 

tumor recurrence, and KPS score, respectively. Those variables that 

were initially discrete or nominal were dummy coded. Next, all of these 

variables were entered into the hierarchical multiple regression analysis 

to predict the resilience of the participants. These variables were selected 

based on their revealing significant associations with resilience in the 

results of ANOVA, t-test, and Pearson product-moment correlation. One 

variable was entered for each step. For resilience, the results showed that 

the model was significant (F= 7.21, p< .001) and that financial means 

(R2
inc = .11, p< .01), tumor treatment (R2

inc = .05, p< .05), and KPS score 

(R2
inc = .12, p< .001) were significant predictors of resilience in the 

sample. For personal competence, the results showed that the model was 

Variables Groups 

Resilience  Personal Competence  Acceptance of Self and Life 

M SD t/F  M SD t/F  M SD t/F 

Gender Male 124.59 28.73 t = -0.24  55.27 12.02 t = -0.97  69.32 17.10 t = 0.31 

Female 126.05 28.65   57.81 12.69   68.24 16.36  

Age < 40 130.94 20.36 F = 1.08  59.23 8.76 F =1.12  71.71 12.63 F =1.01 

 40-49 127.57 26.49   57.77 11.42   69.80 15.45  

 50-59 119.15 34.56   53.65 15.07   65.50 19.75  

 > 60 118.00 37.64   54.00 16.68   64.00 21.24  

Married No 123.64 27.46 F = 0.92  56.43 11.40 F =1.02  67.21 16.56 F =0.83 

Yes 124.15 27.17   55.98 11.95   68.16 15.72  

 Other 135.92 36.68   61.58 16.48   74.33 20.45  

Education 

level 

Senior high school or below 118.86 31.27 t = -1.79  53.53 13.64 t = -2.05*  65.33 18.05 t =-1.54 

Diploma/Bachelor or above 129.53 26.19   58.83 11.29   70.69 15.40  

Employment 

status 

Employed 
131.54 18.19 

t = 1.97   59.24 7.98 t =1.80  72.29 11.13 t =2.02* 

 Unemployed 120.89 33.83   54.98 14.77   65.91 19.38  

Household 

income 

  

＜40000 117.62 35.48 F = 1.92  53.92 15.03 F =1.19  63.69 20.78 F =2.50 

40000-80000 125.45 24.64   57.08 11.01   68.38 14.32  

＞80000 132.59 25.58   59.07 11.63   73.52 14.25  

Financial 

means 

Self-supported 
136.51 23.33 

t = 3.31**   61.13 10.21 t =3.06**   75.38 13.66 t =3.49** 

 Supported by others 117.80 29.48   53.82 13.03   63.98 16.91  

Tumor type Benign 126.08 23.62 t = 0.21  56.98 10.41 t =0.13  69.10 13.77 t =0.26 

Malignant 124.85 33.24   56.65 14.40   68.20 19.26  

Tumor 

treatment 

Surgery only 130.85 27.82 t = 2.10*  58.83 12.28 t =1.79  72.02 16.13 t =2.27* 

Surgery plus CTx or RTx or 

both 
118.71 28.29 

  54.29 12.30   64.43 16.33  

Tumor 

recurrence 

Yes 
117.65 30.89 

t = -2.03*   54.06 13.46 t =-1.63  63.59 17.86 t =-2.28* 

 No 129.85 26.39   58.36 11.66   71.49 15.23  
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significant (F= 10.40, p< .001) and that financial means (R2
inc = .08, p< 

.01), education level (R2
inc = .04, p< .05), and KPS score (R2

inc = .13, p< 

.001) were likely predictors. For acceptance of self and life, the results 

showed that the model was significant (F=7.79, p< .001) and that 

financial means (R2
inc = .12, p< .01), mode of tumor treatment (R2

inc = 

.06, p< .05), and KPS score (R2
inc = .11, p< .001) were likely predictors 

(see Table 2). 

 

 

Table 2: Hierarchical Multiple Regression Analysis for Variables Predicting Resilience (N=95) 

 

Variable B SE B β R2 R2  

increment 

F  

increment 

Criterion: Resilienc 

 

Step 1: Financial means -14.04 6.47 -.24* 0.11 0.11 10.93** 

       

Step 2: Employment status 3.21 6.27 .06 0.11 0.00 0.00 

    

Step 3: Tumor treatment -2.63 5.88 -.05 0.16 0.05 5.39* 

       

Step 4: Tumor recurrence 4.60 5.85 .08 0.17 0.02 1.81 

       

Step 5: KPS score .96 .25 .40*** 0.29 0.12 14.56*** 

 

Overall model 

 

R2= 0.29 (F (5, 89)=7.21, p=0.000)) 

Criterion: Personal Competence 

 

Step 1: Financial means -4.37 2.38 -.17 0.84 0.08 8.58** 

       

Step 2: Education level 2.71 2.38 0.11 0.12 0.04 4.12* 

       

Step 3: KPS score 0.42 0.10 0.39*** 0.26 0.13 16.08*** 

 

Overall model 

 

R2= 0.26 (F (3, 91)=10.40, p=0.000)) 

Criterion: Acceptance of Self and Life 

 

Step 1: Financial means -8.93 3.71 -.27* 0.12 0.12 12.18** 

       

Step 2: Employment status 2.04 3.60 .06 0.12 0.00 0.00 

       

Step 3: Tumor treatment -1.97 3.38 -.06 0.17 0.06 6.39* 

       

Step 4: Tumor recurrence 3.44 3.36 .10 0.20 0.02 2.44 

       

Step 5: KPS score .54 .15 .38*** 0.31 0.11 13.94*** 

 

Overall model 

 

R2= 0.31 (F (5, 89)=7.79, p=0.000)) 

 

Note: *p < 0.05; **p < 0.01; ***p < 0.001; KPS: Karnofsky Performance Status 

 

Discussion 

 

The purpose of the present study was to explore the association between 

sociodemographic variables, medical variables, and KPS score and 

resilience in patients and to evaluate how much of the variance in 

resilience among brain tumor patients is accounted for by 

sociodemographic and medical variables and KPS scores. The results 

identified a significant relationship between resilience and the variables 

of financial means, education level, employment status, mode of tumor 

treatment, tumor recurrence status, and KPS score, respectively. In 

particular, the present study suggests that financial means, mode of 

tumor treatment, and KPS score significantly predicts patient resilience. 

The present research contributes to existing knowledge by identifying 

baseline characteristics and KPS score, which may be protective or risk 

factors affecting the recovery of physical and mental wellbeing after 

treatment for a brain tumor.  
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The findings showed that participants had on average a middle-level 

resilience with a low trend score of resilience (average score=125.48). 

Indeed, around one-third of the participants reported having a low level 

of resilience, despite having high functional abilities (KPS ≥ 90). 

Ferreira Filho et al., which focused on outpatients with various solid 

tumors who had received chemotherapy, found that patients reported an 

average middle level of resilience with a high trend score (average 

score=141) [30]. Strauss et al., which focused on patients with various 

solid tumors who had received radiotherapy, found that patients reported 

an average high level of resilience (average score=148.2) [31]. Manne et 

al., which focused on patients with gynecological cancers, found that 

patients had a high average level of resilience [32]. Moreover, Dubey et 

al. found that patients with pancreas, head and neck, and gastrointestinal 

cancers reported the lowest resilience scores [23]. Resilience may vary 

in line with different cancer diagnoses and may have effects on patient 

coping styles that vary with their cancer experience. More research is 

needed to clarify this issue. 

 

The present study analyzed the relationship between patient resilience 

and demographic/medical variables and KPS score, respectively. The 

results indicate that higher KPS scores were significantly associated with 

higher resilience and that the KPS score is a predictor of resilience, 

personal competence, and acceptance of self and life, a result that is 

consistent with previous research [32, 33]. Prior research has concluded 

that subjects with higher levels of resilience struggle with fewer 

disabilities [34]. Perhaps their results reflect the fact that patients who 

are more resilient typically engage more frequently in physical activity. 

Indeed, higher KPS score is an indicator of better neurological status and 

physical function. The results of the present study suggest that resilience 

may vary according to level of physical function. 

 

With respect to the relationship between demographic variables and 

resilience, the results of the present study show that patients who were 

employed had significantly higher acceptance of self and life than their 

unemployed peers. This finding is consistent with the suggestions of 

Dong et al. and Rosenberg et al., which indicated that patients who 

worked outside of the home reported higher resilience scores than those 

who were unemployed [21, 33]. It is thus likely that employment helps 

brain tumor patients build external resources such as social support and 

positive adjustment. 

 

In addition, the present results show that participants who were 

financially self-sufficient had significantly higher resilience than their 

peers who relied financially on others. Financial means was found to be 

a predictor of resilience, personal competence, and acceptance of self 

and life, echoing prior research suggesting that resilience is not related 

to household income [32]. Limited research has focused on the 

association between resilience and financial means. Indeed, financial 

self-sufficiency may facilitate the development of various resources and 

the reduction of psychosocial stresses that are related to the burden of 

treatment costs borne by family members. The present results suggest 

that financial self-sufficiency contributes to patient resilience. 

 

Furthermore, participants with tumors that were treated using surgery 

only had significantly higher resilience than their peers who were treated 

using surgery plus chemotherapy or radiotherapy or both. Only surgery 

was a positive predictor of patient resilience and acceptance of self and 

life. This finding contradicts that of an earlier study, which indicated no 

relationship between treatment type and resilience [23, 32]. This 

inconsistency may due to the different classification of tumor treatment 

in different studies. The current study potentially included patients with 

newly diagnosed benign brain tumors who had received surgery only. 

However, several participants may have experienced tumor recurrence 

and accepted surgery plus chemotherapy and radiotherapy. Thus, the 

experience of tumors as a life-threatening disease may cause a significant 

difference in patient resilience. 

 

Participants with higher levels of education were found to have higher 

personal competence in the present study. This finding partially 

contradicted that of a previous study that indicated that level of education 

did not relate to resilience [24, 32]. However, other researchers have 

suggested that higher levels of education contribute to resilience [22, 35]. 

Patients with higher education may be better enabled to acquire disease-

related information and other useful resources that may bolster resilience 

[36]. 

 

The present results reveal that participants who had experienced tumor 

recurrence had significantly lower resilience and acceptance of self and 

life compared to their non-recurrent peers. This result contradicts a study 

that indicated no relationship between resilience and tumor recurrence 

[24]. However, Dubey et al. suggested that patients with tumor 

recurrence exhibited relatively high resilience [23]. This inconsistency 

among findings may reflect different tumor pathologies among the 

different sample groups in terms of tumor sites, tumor stage, and 

metastatic status. Indeed, the related treatments of recurrent brain tumors 

may impact patient cognitive and motor abilities in terms of reducing the 

daily activity capabilities of patients. 

 

The present study has several implications for clinical practice. Our 

identification of financial means, mode of tumor treatment, and KPS 

score as factors affecting resilience suggests that conducting assessments 

of these baseline characteristics in practice settings may help healthcare 

providers assess the resilience-related risk of their patients in terms of 

these factors. Moreover, resilience is an adaptable variable that may be 

used in prospectively helpful interventions to improve psychosocial 

outcomes such as the involvement of more adaptable beliefs beyond 

strengthening skills of acceptance, compassion, forgiveness, gratitude, 

and higher meaning and purpose [37].  

 

The present study is limited by the cross-sectional design that was used 

on collected data. Thus, the results are unable to determine causality 

within the relationship between baseline characteristics and resilience. 

Besides, patients were convenience sampled from one teaching hospital 

in an urban setting, which may limit the generalizability of findings. 

 

Conclusion 

 

The findings of the present study revealed several baseline 

characteristics that significantly affect resilience. Health professionals 

should assess existing resilience-related factors and involve strategies 

that reinforce patient resilience in their regular care of brain tumor 

patients. Additionally, further study is necessary to establish causality 

between resilience and individual factors such as physical ability and 
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returning to work due to financial necessity after treatment for brain 

tumor. 
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