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Purpose: The purpose of this study was to assess the amount of variance in the coping strategies of
patients with brain tumors that could be accounted for by resilience.
Methods: This cross-sectional survey involved 95 patients who had experienced surgical, chemotherapy,
or radiotherapy therapies for their brain tumors at least 1 month before data collection. The investigator
collected data using the scales of the Ways of Coping Checklist-Revised and Resilience Scale. Data were
analyzed using descriptive statistics, t tests, analysis of variance, Pearson productemoment correlation,
and hierarchical multiple regression.
Results: The results revealed that resilience was significantly positively associated with patients'
problem-focused coping (r ¼ .65, p < .001) and total coping (r ¼ .49, p < .001). In addition, resilience
accounted for 27% (R2

inc ¼ .27, p < .001) and 16% (R2
inc ¼ .16, p < .001) of the distinct variances in

predicting patients’ problem-focused coping and total coping.
Conclusion: The current results provide evidence to support the importance of resilience in shaping the
coping strategies of relevant patients. As resilience shows a crucial element in patient coping with brain
tumors, health team members should develop and employ appropriate strategies to improve the resil-
ience of patients with brain tumors.
© 2020 Korean Society of Nursing Science. Published by Elsevier BV. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Primary brain tumors comprise around 3% of all adult cancer
diagnoses [1]. Patients with brain tumors commonly experience
symptoms that relate to neurological impairment such as visual-
perceptual deficits, weakness, and impaired cognition [2]. In
addition, treatment for brain tumors usually incorporates surgery,
chemotherapy, and radiotherapy. The complications of cancer
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treatment and concerns over disease recurrence often interfere
with the somatic and emotional well-being of patients [3]. Recog-
nizing the coping strategies that patients use to deal with life-
threatening illnesses is vital for health professionals to effectively
assist brain tumor patients to cope with the complex situation
related to this disease and its treatment.

Researches reveal that patients with brain tumor at their first
diagnosis and at recurrence stage often use positive coping strate-
gies; for example, they look for support and hope to employ
problem-solving coping [4]. Patients most frequently use optimistic
coping strategies to achieve less anxiety and better psychosocial
well-being [5]. Most of the brain tumor patients adopt coping stra-
tegies to help with their emotional adjustment [5e7]. However,
numerous patients use a negative pattern of thought which is
deleterious for their emotional well-being [5]. For example, impaired
physical functioning due to brain tumor may affect daily activities of
living and ability to adopt effective coping strategies [4].
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Figure 1. Concept framework for main variables of the present study. Note. KPS ¼
Karnofsky Performance Status.
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Coping is a process that employs both cognitive and behavioral
efforts to control a stressful situation and to regulate the related
emotions [8]. Coping comprises twomain categories: managing the
problem that is the cause of the distress (problem-focused coping)
and controlling related, stressful emotions (emotion-focused
coping) [9]. In problem-focused coping, individuals may search for
social support or take actions to work through a difficulty. In
emotion-focused coping, individuals may seek a more positive
reappraisal of their situation or become involved in distracting
activities [8]. Effective adjustment to the brain tumor experience
requires that a patient successfully manage his or her behavior and
emotions and maintain cognitive flexibility toward the illness to
modify the stressful situation, for example, via resilience [10].

Resilience refers to the means and ability for effective adjust-
ment [11]. Resilience helps an individual perceive that he or she
may acquire the means and ability to adjust to both positive and
negative events. The function of resilience infers that a person may
overcome difficulties and be able to adapt better when he or she
uses inner/internal strengths and abilities [11,12]. As a result,
resilience helps to insulate individuals from distress during
stressful situations and maintain their beliefs [13e15].

In regard to stress and coping [8], stress is an operation between
the individual and environment. Individuals evaluate environ-
mental requirements while weighing their abilities to experience
these requirements. Resilience is the ability to help individuals to
recover rapidly from interruptions in functioning that arise from
stress evaluation and to return to the prior level of functioning [11].
Resilience relates to hope and to the problem-solving style, goal
focus, and flexible coping capabilities of the individual [11,12,16].
Higher levels of resilience have been associated with higher
adoption of task-oriented coping [12,17,18] and to lower adoption of
emotion-oriented coping in young adults [12]. While the impor-
tance of resilience to the maintenance and restoration of somatic
and emotional well-being in patients with chronic illness has been
reported [10,14], little research has been done to explore how
resilience helps brain tumor patients cope with their disease. Un-
derstanding the factors that influence coping strategies in patients
with brain tumor will provide empirical evidence to help clinicians
tailor health care to match individual needs. This study was
designed to assess how much of the variance in the coping stra-
tegies of patients with brain tumors could be accounted for by
resilience (see Figure 1).

Methods

Study design

This study involved a cross-sectional design with a convenience
sample tomeasure howmuch of the variance in the coping strategies
of patients with brain tumors could be accounted for by resilience.
Setting and sample

The sample consisted of 95 patients recruited from one teaching
hospital in Taipei City. The sample size was calculated using G-
power 3.1 based on a significance level of .05, a power of .80, a
confidence interval of .95, and a medium effect size of .20 [19]. Data
were collected at the outpatient department of the neurosurgery
unit. All of the patients who met the following eligibility criteria
were invited to participate: (1) diagnosed with primary brain tu-
mor, (2) had undergone surgery, radiotherapy, or chemotherapy to
treat the tumor; (3) at least 1 month since the final treatment; and
(4) at least 20 years of age. The exclusion criteria included patients
who had cognitive deficits or their physical status that impeded
their ability to self-report. After the initial screen by the clinicians,
eligible patients were referred to the investigator for this study.

Ethical considerations

This study acquired approval from the research ethics commit-
tee of Taipei Veterans General Hospital (Approval no. 2014-09-
007AC). Researchers explained the purpose and voluntary nature of
the study, patients' confidentiality and anonymity, and patients'
right to withdraw at any time. For example, the researchers just
show the number instead of patients' name or any identifiable in-
formation on the questionnaires. Any publication of this study will
not show patients’ identifiable information. Informed consent was
signed by all the patients after they understood the purpose of this
study and agreed to participate in this study.

Measurements

Sociodemographic variables
Sociodemographic variables were measured, including gender,

age, marital status, education level, household income, and finan-
cial means. Medical variables included tumor malignancy, treat-
ment undertaken, and tumor recurrence. To evaluate the physical
ability of patients, the Karnofsky Performance Status scale (KPS)
was employed, with scores ranging from 0 (dead) to 100 (normal)
[20]. Details of the sample in this study have been reported else-
where [21,22]. For the purposes of this article, data obtained using
the following instruments were analyzed. It took about 25 to
30 minutes to patients to complete the following instruments:

Coping scale (Ways of Coping Checklist-Revised)
Coping strategies were measured with the Chinese version of

the coping scale [23] and a 42-item inventory consisting of
problem-focused coping and emotion-focused coping. This scale
originated from the Ways of Coping Checklist created by Lazarus
and Folkman [8]. The construct validity of the Ways of Coping
Checklist, Revised was verified by Vitaliano et al [24]. The
Cronbach a for the Ways of Coping Checklist, Revised ranged from
.74 to .88 [24] andwas .80 for the Chinese version [23]. In this study,
the Cronbach a was .89 for the total scale, .86 for problem-focused
coping, and .84 for emotion-focused coping. Patients were asked to
give scores on a four-point Likert-type scalewith 0¼ does not apply
and or not used, 1 ¼ used somewhat, 2 ¼ used quite a bit, and
3 ¼ used a great deal. Higher scores indicated that the related
coping strategy was used more frequently.

Resilience Scale
Resilience was measured using the Chinese version of the

Resilience Scale [25], a 25-item inventory consisting of two do-
mains: personal competence and acceptance of self and life. The
two dimensional structure was previously verified using factor
analysis [25]. Yang's research verified the concurrent validity of the
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Resilience Scale and revealed a significant and positive correlation
with life satisfaction (r ¼ .30) [26]. Internal consistency was
confirmed with a Cronbach a of .95 [27]. Patients were asked to
reply using a seven-point Likert-type scale, with a total possible
score range of 25e175; higher scores indicating greater resilience.
Scores �147 were defined as high resilience, scores from 121 to 146
were defined as mid-range resilience, and scores <121 were
defined as low resilience.

Data collection

The data were collected from November 2014 to May 2015.
When patients finished their visit with the doctors, eligible patients
were invited to participate in this study and directed to a quiet
room for the questionnaires responses. The patient replied to the
scale items on his/her own in writing or orally to items read by the
investigator. Adequate timemade available for patients to complete
the questionnaires. After patients had completed the self-
administered questionnaires, the investigator checked the ques-
tionnaires for any missing responses. Patients were asked to com-
plete the items they had missed. The investigator collected
sociodemographic data from the patients’ medical charts.

Data analysis

The SPSS (IBM Corp., Armonk, NY, USA) 18.0 for Windows sta-
tistical program was used to perform all of the data analysis.
Descriptive statistics, including mean, SD, frequency, and percent-
age, was used to identify the sociodemographic and medical vari-
ables of the patients. The associations among the
sociodemographic variables, medical characteristics, and coping
strategy were tested using analysis of variance and t test. In addi-
tion, the association between resilience and coping strategies was
examined using the Pearson product-moment correlation. Hierar-
chical multiple regression was used to assess the degree to which
resilience contributed to the variance in coping strategy.

Results

Demographics, medical characteristics, KPS, resilience, and coping
strategies

The sample used in the present study included 95 outpatients
with brain tumors. Most of the patients were female (61.1%), mar-
ried (57.9%), holding a diploma, bachelor or higher level of educa-
tion (62.1%), not employed (56.8%), relying on others for their
financial means (58.9%), and having a monthly family income of
NT$ 40,000-80,000. Patients ranged in age from 21 to 68 years old,
with a mean age of 47.74 (SD ¼ 12.15) years. Around half had
received a benign brain tumor diagnosis (51.6%), 35.8% had a
diagnosis of tumor recurrence, and 55.8% had received surgery
only. The mean KPS scores of patients were 90.32 (SD ¼ 11.71,
range¼ 60e100). The patients had a mean score for total resilience
of 125.48 (SD¼ 28.53, range¼ 31e175). The mean scores were 2.79
(SD ¼ 0.52, range ¼ 1.14e3.95) for problem-focused coping, 2.07
(SD ¼ 0.58, range ¼ 0.62e3.57) for emotion-focused coping, and
2.43 (SD ¼ 0.45, range ¼ 1.19e3.48) for total coping strategy.

Relationships among demographic/medical characteristics, KPS,
resilience, and coping strategy

Analysis of variances or independent-sample t tests were
employed to analyze the differences in coping strategy among
particular medical and demographic groups. The results revealed
significant differences in the total coping strategy for patients who
had/had not experienced tumor recurrence (t ¼ �1.98, p ¼ .050).
Patients with no tumor recurrence indicated a significantly higher
score in total coping strategy. Besides, there were significant dif-
ferences in the problem-focused coping levels of patients based on
gender (t¼�2.04, p¼ .044), treatment received (t¼ 2.04, p¼ .044),
and tumor recurrence (t ¼ �2.64, p ¼ .011). Female patients, pa-
tients who had received surgery only, and patients who had
experienced no tumor recurrence had significantly higher
problem-focused coping scores in comparison with those in the
opposite categories (see Table 1).

Pearson's correlation was used to analyze the relationships be-
tween coping strategy and the patients' KPS and resilience. KPS was
found to correlate significantly and positively with total coping
strategy (r ¼ .28, p ¼ .007) and problem-focused coping (r ¼ .37,
p < .001). Resilience was found to correlate significantly and posi-
tively with total coping strategy (r ¼ .49, p < .001) and problem-
focused coping (r ¼ .65, p < .001) (Table 2). These results suggest
that greater perceived KPS and resilience are associatedwith higher
total coping strategy and problem-focused coping.

Demographic/medical characteristics, KPS, and resilience as
predictors of coping strategy

Two hierarchical multiple regression analyses were employed
to verify how much variance in the two evaluations of coping
strategy (total coping strategy and problem-focused coping) could
be attributed to the factors of gender, treatment received, tumor
recurrence, KPS, and resilience; these were moved into the hier-
archical multiple regression analysis to predict the total coping
strategy and problem-focused coping of patients. All of the vari-
ables were selected because of the outcomes of an earlier analysis,
which indicated a significant relationship with coping strategy
(total coping strategy and problem-focused coping). For the first
rung, we submitted gender, treatment received, and tumor
recurrence as predictors. For rung two, we submitted KPS as the
predictor. Finally, for rung three, we submitted resilience as the
predictor. Aiming at total coping strategy, the results showed that
the model was significant (F ¼ 10.37, p < .001); only resilience
(R2

inc ¼ .16, p < .001) proved a valid predictor of total coping
strategy, accounting for 16% of the variance in total coping strat-
egy. For problem-focused coping, the results revealed that the
model was significant (F ¼ 16.12, p < .001); gender (b ¼ .17,
p¼ .030) and resilience (R2

inc¼ .27, p < .001) were valid predictors
of problem-focused coping (see Table 3), with resilience ac-
counting for 27% of the variance in problem-focused coping
strategy.

Discussion

This study explored the correlation between resilience and
coping strategy and assessed the degree to which resilience
accounted for the variance in coping strategies used by patients
with brain tumors. The results show significant associations be-
tween resilience and total coping strategy and between resilience
and problem-focused coping. Importantly, our findings support
that resilience significantly predicts the total coping strategy and
the problem-focused coping of patients with brain tumors. The
present study improves scholarly knowledge regarding resilience
in terms of recognizing resilience as an important factor used by
patients with brain tumor to cope with their disease.

The present study revealed that the average scores for problem-
focused copingwere higher than those for emotion-focused coping.
The high mean score for KPS in the present study indicates that
pursuing normal activities or having relatively minor health com-
plaints [28] contribute to patients tending to choose problem-



Table 1 Demographic Characteristics by Coping Strategy (N ¼ 95).

Variable Group n (%) Total coping strategy Problem-focused coping Emotion-focused coping

M ± SD t or F p M ± SD t or F p M ± SD t or F p

Gender Men 37 (38.9) 2.36 ± 0.39 t ¼ �1.21 .231 2.66 ± 0.38 t ¼ �2.04 .044 2.05 ± 0.58 t ¼ �0.22 .826
Women 58 (61.1) 2.47 ± 0.49 2.87 ± 0.58 2.08 ± 0.59

Age (yrs) <40 31 (32.6) 2.45 ± 0.33 F ¼ 0.88 .457 2.79 ± 0.42 F ¼ 0.26 .852 2.10 ± 0.38 F ¼ 1.00 .397
40e49 30 (31.6) 2.52 ± 0.45 2.84 ± 0.49 2.19 ± 0.63
50e59 20 (21.1) 2.35 ± 0.60 2.75 ± 0.63 1.95 ± 0.69
�60 14 (14.7) 2.32 ± 0.47 2.71 ± 0.65 1.93 ± 0.69

Married No 28 (29.5) 2.43 ± 0.46 F ¼ 0.19 .826 2.76 ± 0.50 F ¼ 0.14 .871 2.09 ± 0.58 F ¼ 0.19 .826
Yes 55 (57.9) 2.41 ± 0.41 2.79 ± 0.48 2.04 ± 0.59
Other 12 (12.6) 2.50 ± 0.62 2.86 ± 0.78 2.15 ± 0.58

Education level Senior high school or below 36 (37.9) 2.40 ± 0.49 t ¼ �0.45 .653 2.78 ± 0.59 t ¼ �0.05 .964 2.02 ± 0.63 t ¼ �0.66 .511
Diploma/Bachelor or above 59 (62.1) 2.45 ± 0.43 2.79 ± 0.48 2.10 ± 0.56

Employment status Employed 41 (43.2) 2.44 ± 0.43 t ¼ 0.23 .820 2.80 ± 0.48 t ¼ 0.24 .807 2.08 ± 0.56 t ¼ 0.14 .891
Unemployed 54 (56.8) 2.42 ± 0.47 2.78 ± 0.56 2.06 ± 0.61

Household income (NTD) ＜40,000 26 (27.4) 2.37 ± 0.60 F ¼ 0.35 .707 2.76 ± 0.65 F ¼ 0.09 .918 1.97 ± 0.74 F ¼ 0.58 .562
40,000-80,000 40 (42.1) 2.45 ± 0.37 2.81 ± 0.50 2.09 ± 0.47
＞80,000 29 (30.5) 2.45 ± 0.42 2.78 ± 0.44 2.13 ± 0.57

Financial means Self-supporting 39 (41.1) 2.45 ± 0.44 t ¼ 0.42 .678 2.79 ± 0.49 t ¼ 0.08 .939 2.11 ± 0.58 t ¼ 0.58 .565
Supported by others 56 (58.9) 2.41 ± 0.46 2.78 ± 0.54 2.04 ± 0.59

Tumor malignancy Benign 49 (51.6) 2.43 ± 0.40 t ¼ �0.04 .966 2.77 ± 0.47 t ¼ �0.32 .748 2.08 ± 0.57 t ¼ 0.22 .826
Malignant 46 (48.4) 2.43 ± 0.51 2.81 ± 0.57 2.06 ± 0.61

Treatment undertaken Surgery only 53 (55.8) 2.48 ± 0.45 t ¼ 1.27 .206 2.88 ± 0.54 t ¼ 2.04 .044 2.08 ± 0.55 t ¼ 0.17 .863
Surgery plus CTx or RTx or both 42 (44.2) 2.36 ± 0.45 2.67 ± 0.48 2.06 ± 0.63

Tumor recurrence Yes 34 (35.8) 2.31 ± 0.51 t ¼ �1.98 .050 2.59 ± 0.60 t ¼ �2.64 .011 2.03 ± 0.69 t ¼ �0.51 .615
No 61 (64.2) 2.50 ± 0.40 2.90 ± 0.44 2.10 ± 0.52

Note. CTx ¼ Chemotherapy; M ¼ mean; NTD ¼ New Taiwan Dollars; RTx ¼ Radiotherapy; SD ¼ standard deviation; yrs ¼ years.

Table 2 Correlations Among the KPS, Resilience, and Coping Strategy of Participants
(N ¼ 95).

Variable Total coping
strategy

Problem-
focused coping

Emotion-
focused
coping

r p r p R p

KPS .28 .007 .37 <.001 .10 .359
Resilience .49 <.001 .65 <.001 .19 .069

Note. KPS ¼ Karnofsky Performance Status.
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focused coping strategies; Lazarus and Folkman [8] assert that
problem-focused coping tends to be the norm when the stressful
context is under control.

The results show that females reported higher mean scores than
did males in problem-focused coping. Gender was noted as a sig-
nificant predictor of problem-focused coping. These findings
correspond to those of a previous study [29] and support that
gender is a factor that influences the coping strategy adopted by
cancer patients. However, our finding contradicts other studies that
found that men are more likely to choose problem-focused coping,
and women are more likely to choose emotion-focused coping
Table 3 Hierarchical Multiple Regression Analysis of Variables Predicting Coping Strategy (N

Variable B SE B b

Criterion: Total coping strategy
Step 1: Tumor recurrence .09 .09 .10
Step 2: KPS .00 .00 .02
Step 3: Resilience .07 .00 .46
Overall model R2 ¼ .26 [F (3, 91) ¼ 10.37
Criterion: Problem-focused coping
Step 1: Demographic characteristics
Gender .19 .08 .17
Treatment undertaken .03 .09 .03
Tumor recurrence .17 .09 .16

Step 2: KPS .00 .00 .03
Step 3: Resilience .01 .00 .60
Overall model R2 ¼ .48 [F (5, 89) ¼ 16.12

Note. KPS ¼ Karnofsky Performance Status.
[30,31]. The difference in the tumor status and treatment under-
taken bymale and female patients might affect the results. As stress
situations often accompany the cancer stage or treatment, Carver,
Scheier, and Weintraub [32] assert, differing evaluations of com-
parable stress situations may lead to different coping choices be-
tween men and women. Gender may be a crucial issue to consider
in building an understanding of the dynamics of the coping process
of patients with brain tumor.

Patients with higher resilience reported higher scores for total
coping strategy and problem-focused coping. Higher resilience was
identified as a predictor of higher total coping strategy as well as
higher problem-focused coping. This finding echoes the findings of
earlier studies [12,33] and further supports the important impact of
resilience on the coping strategies adopted by patients suffering
from brain tumors.

Resilience is defined as positive adaption to settle a stressful
situation [11]. Coping does notmean a successful resolution beyond
efforts to change a stressful situation. However, problem-focused
coping is used more often in stressful situations appraised as
changeable to achieve problem solving [9]. Resilience may be an
important factor to consider for understanding the process of
problem-focused coping for patients.
¼ 95).

p R2 R2 increment F increment p

.292 .04 .04 3.93 .050

.864 .09 .05 5.22 .025
<.001 .26 .16 19.87 <.001

, p < .001]

.12 .12 4.10 .009
.030
.733
.064
.743 .20 .08 9.22 .003

<.001 .48 .27 46.51 <.001
, p < .001]
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Additionally, our findings correspond to the assertion of previ-
ous researchers that resilient individuals are active and effective
problem solvers [12]. Resilient individuals are likely to have access
to social support, to reflect hope and a capacity to make sense of
things, and to possess personal resourcefulness in terms of flexi-
bility, bravery, and persistence [12,16]. These attributes may trigger
individuals to use problem-focused coping strategies when
encountering a stressful event such as the identification and
treatment of a brain tumor.

The current study shows that resilience was not identified as a
significant predictor of emotion-focused coping, unlike prior
research [12]. Many researches however show that resilience is not
significantly correlated with patient's negative coping strategies
[34,35]. Emotion-focused coping is likely to be adopted under an
unchangeable stress appraisal [9]. Resilience is viewed as a positive
adaptation in response to stress [11]. Use of resilience might not be
as critical for patients under an unchangeable stress situation.

The significance of the current findings is supported by prior
research that found a relationship between higher ranks of resilience
and higher ranks of coping and problem-focused coping [12,17]. It is
vitally important that health professionals evaluate the resilience-
related status of their patients to use this factor to facilitate the
development of a problem-focused strategy, if necessary.

There are some limitations of the present study. As this study
used a cross-sectional design, the results do not clarify the direction
of causality within the relationships among coping strategy, resil-
ience, and demographic characteristics. Moreover, patients were
recruited from a teaching hospital only, which consisted of a con-
venience sample of patients with brain tumor, which may further
limit the generalizability of the findings to other population.

Conclusion

The present study supports the view that resilience significantly
improves problem-focused coping strategy and total coping strat-
egy of patients. This result presents empirical evidences to assist
health professionals to adapt appropriate approaches to support
individuals' coping strategy. This result supports that resilience
contributes to coping strategies in patients with brain tumor. In-
terventions to enhance resilience have been suggested as an
effective approach to help patients' stressful experience [14].
Resilience can provide a basis for possibly valuable intervention to
strengthen patients' problem coping strategies. Enhancing resil-
ience may strengthen the coping strategy of patients suffering from
brain tumors. For nursing practice, health team members should
target strategies that increase the resilience of their patients to
enhance the efficacy of their problem-focused coping and total
coping strategy. For further research, it is necessary to clarify the
particular relationship between resilience and patients’ emotional
focused coping, mainly the role of resilience in an unchangeable
stress situation. Integrating a theoretical model of resilience in
nursing education may assist students and health professionals to
possess the knowledge and practice to train the resilience of pa-
tients and benefit the outcome of patient care.
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