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Abstract

Purpose

Resilience is the individual’s ability to bounce back from trauma. It has been studied for

some time in the U.S., but few studies in China have addressed this important construct. In

mainland China, relatively little is known about the resilience of patients in clinical settings,

especially among patients with breast cancer. In this study, we aimed to evaluate the level

of resilience and identify predictors of resilience among mainland Chinese women newly

diagnosed with breast cancer.

Methods

A cross-sectional descriptive study was conducted with 213 mainland Chinese women

newly diagnosed with breast cancer between November 2014 and June 2015. Participants

were assessed with the Connor-Davidson Resilience Scale (CD-RISC), Social Support Rat-

ing Scale (SSRS), Medical Coping Modes Questionnaire (MCMQ, including 3 subscales:

confrontation, avoidance, and acceptance-resignation), Herth Hope Index (HHI), and demo-

graphic and disease-related information. Descriptive statistics, bivariate analyses and multi-

ple stepwise regression were conducted to explore predictors for resilience.

Results

The average score for CD-RISC was 60.97, ranging from 37 to 69. Resilience was positively

associated with educational level, family income, time span after diagnosis, social support,

confrontation, avoidance, and hope. However, resilience was negatively associated with

age, body mass index (BMI), and acceptance-resignation. Multiple stepwise regression

analysis indicated that hope (β = 0.343, P<0.001), educational level of junior college or

above (β = 0.272, P<0.001), educational level of high school (β = 0.235, P<0.001), avoid-

ance (β = 0.220, P<0.001), confrontation (β = 0.187, P = 0.001), and age (β = -0.108,

P = 0.037) significantly affected resilience and explained 50.1% of the total variance in

resilience.
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Conclusions

Women with newly diagnosed breast cancer from mainland China demonstrated particularly

low resilience level, which was predicted by hope educational level, avoidance, confronta-

tion, and age.

Introduction

Breast cancer is one of the most prevalent malignancies in women around the world [1].

According to American Cancer Society, approximately 1 in 8 women will develop breast can-

cer during her lifetime, and more than 2.9 million breast cancer survivors currently reside in

the United States [2]. As in most other countries, breast cancer is now the most common can-

cer in Chinese women; cases in China account for 12.2% of all newly diagnosed breast cancers

and 9.6% of all deaths from breast cancer worldwide [3].

Earlier diagnosis of breast cancer in women and the use of systemic adjuvant therapy have

increased the likelihood of long term, disease free survival, but the process of diagnosis and

treatment can be very taxing for patients. In all phases of the cancer trajectory, from diagnosis

and treatment to long-term management, patients may experience physical symptoms, emo-

tional distress, difficulty in interpersonal relationships, and financial strains [4]. Even so,

recent studies showed that a substantial proportion of women with breast cancer (43–66%)

reported little distress throughout the illness trajectory and appeared to be psychologically

resilient, whereas a small subset of women reportedly experienced chronic psychological dis-

tress (12–19%) [5–7]. In talking with and listening to the statements of cancer survivors,

researchers learned that despite undergoing catastrophic events, many cancer survivors dem-

onstrate remarkable resilience in the face of cancer [8].

Recently, the field of mental health has seen a shift in focus from a deficit-oriented approach

to a strength-based approach, which encompasses an interest in the strengths that are associ-

ated with healthy adjustment trajectories, such as resilience [9]. Resilience has received consid-

erable attention in oncology nursing [10, 11]. The construct of resilience may account for

inter-individual differences in adjusting to cancer. In psychology, resilience is the individual’s

ability to bounce back from hardship and trauma [12]. In the face of adversity, resilience can

be referred to as protective factors and developmental assets that can help people grow through

adversity [13]. Resilience plays an important role in patients’ adjustment to their illness.

Patients reporting lower resilience had higher odds of having psychological distress and lower

levels of mental health-related quality of life [14]. The recognition of resilience and its usage as

a psychological indicator may provide an opportunity for improving psychological outcomes

such as anxiety, depression, and quality of life [15].

Resilience has received significant academic interest over the last twenty years [16]. As an

emerging field of research, the construct of resilience has been studied in patients with chronic

diseases, especially with cancer, in western countries and Hong Kong, China [17–23]. How-

ever, in mainland China, resilience research is in a nascent stage, with the first studies in this

area published within the last decade, and few studies conducted in clinical settings [24]. Rela-

tively little is known about resilience in mainland Chinese women with breast cancer.

Existing studies have identified a number of factors that contribute to resilience at the indi-

vidual (e.g., coping strategies, personality, positive emotions, and illness-related factors) and

interpersonal (e.g., social support) levels [7, 17, 25–27]. According to the resilience perspective,

these variables may function as protective or risk factors in individual’s capacity to deal with
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adversity [23, 27]. It is important to identify main variables associated with resilience of indi-

vidual, which may help inform the development of interventions aimed at fostering resilience.

According to the Adolescent Resilience Model (ARM), Haase [23] acknowledged that inter-

vention factors, such as social support, hope and positive coping, can contribute to developing

resilience and be manipulated to enhance resilience. The ARM is developed in the population

of adolescents with cancer. However, there were very few studies exploring the effects of social

support, coping strategy and hope on resilience in adult survivors, especially among mainland

Chinese women with breast cancer [10, 21]. Thus, this cross-sectional descriptive study was

designed to (1) evaluate the level of resilience among mainland Chinese women with breast

cancer; (2) identify factors associated with resilience in this sample of Chinese women; and (3)

lay the groundwork for larger, more systematic studies of resilience among Chinese women

with breast cancer.

Methods

Participants

The cross-sectional study was conducted in the Department of Breast Surgery at the First Hos-

pital of China Medical University between November 2014 and June 2015. The Department of

Breast Surgery is one important provider of breast cancer services to people in the northeast-

ern China. Women newly diagnosed with breast cancer, who were consecutively hospitalized

for their scheduled treatment postoperatively, were recruited to participate in the study. Sub-

jects were eligible for study participation if they were 18 years old or older, underwent breast

surgery, had histologically proven breast cancer, were aware of their own cancer diagnosis,

were able to communicate in Chinese language, and had sufficient cognitive ability to partici-

pate in the study. Exclusion criteria were patients who had a history of breast cancer recur-

rence; and patients who had significant organ dysfunction.

All eligible participants provided written informed consent before completing a structured

questionnaire. Clinical data were collected from electronic medical records. Initially, a total of

224 patients were recruited, out of which 220 completed and submitted the questionnaire. 7

patients were excluded from analysis because of incomplete data. Final analysis was based on

the remaining 213 questionnaires. The study was approved by the Ethics Committee of China

Medical University.

Instruments

Connor-Davidson Resilience Scale (CD-RISC). Psychological resilience was measured

with the 25-item Chinese version of the Connor-Davidson Resilience Scale (CD-RISC) [28,

29]. It was translated into Chinese by Yu and Zhang and has been validated among Chinese

community residents, which consists of 3 factors: tenacity, strength and optimism [29]. Items

(e.g., “Able to adapt to change”; “Tend to bounce back after illness or hardship”) are rated on a

5-point Likert scale, ranging from 0 (“not true at all”) to 4 (“true nearly all the time”). Accord-

ing to the CD-RISC manual, the total score of the entire scale is an indicator of the level of

individual resilience. The possible scores of the 25-item scale range from 0 to 100, with higher

scores reflecting higher resilience. The Cronbach’s α reliability of the CD-RISC in this study

was 0.906.

Social Support Rating Scale. Social support was measured with Chinese Social Support

Rating Scale (SSRS), which has been used in Chinese populations and proved to have good

validity and reliability [30]. The 10-item scale contains 3 subscales: objective support, subjec-

tive support and support utilization. The total score ranging from 0 to 66 is used as a measure
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of current total social support status of the subject, with higher scores indicating better sup-

port. The Cronbach’s α reliability for this scale in the study was 0.836.

Medical Coping Modes Questionnaire. Coping strategy was measured with the Chinese

version of the Medical Coping Modes Questionnaire (MCMQ), which has been widely used to

measure patients’ coping strategies [31]. It is a 20-item questionnaire designed to assess 3 types

of illness-related coping strategies: confrontation, avoidance, and acceptance-resignation. The

question provides 4 responses, ranging from 1(never) to 4 (very often). 8 of the 20 items are

reverse-scored. For each of the 3 ways of coping, high scores indicate that the participants

often use the behaviors described by that specific coping scale when dealing with medical

events. The Cronbach’s α values for the confrontation, avoidance, and acceptance-resignation

subscales in this study were 0.626, 0.716, and 0.698, respectively.

Herth Hope Index. Trait hope was measured with Chinese version of Herth Hope Index

(HHI) [32, 33]. The 12-item scale has 3 subscales: temporality and future, positive readiness

and expectancy, and interconnectedness. Each item is rated from 1 (strongly disagree) to 4

(strong agree) and total score ranges from 12 to 48, with higher score reflecting greater hope.

The Cronbach’s α value for HHI in the study was 0.858.

Demographic and Disease-Related Information. Demographic and clinical variables

were collected from participants and hospital charts. The demographic variables of patients

included age, body mass index (BMI), marital status, educational level, monthly family

income, religion, and insurance status. Disease-Related Information included cancer stage,

surgery type, family history of breast cancer, and time span after diagnosis.

Data analyses

Statistical analyses were conducted with the Statistical Package for the Social Science (SPSS,

version 20.0). Significance for all statistical tests was set at 0.05 or less (2-tailed). Descriptive

statistics were used to assess sample characteristics and psychological variables. Normality and

homogeneity of variances were first tested for each variable. Independent-sample t test and

1-way analysis of variance were conducted to compare the means of resilience for categorical

variables. Bivariate analyses were performed between demographic variables, clinical variables,

social support, confrontation, avoidance, acceptance-resignation, hope, and resilience to

observe changes in regression coefficients when variables were examined by multivariable

analysis. Multiple stepwise regression analysis was conducted to identify the predictors of resil-

ience. All significant explanatory variables were entered in the regression analysis at P<0.05

and removed from the model at P>0.10. Collinearity between independent variables was

tested based on variance inflation factors and tolerances.

Results

Descriptive statistics

Demographic and clinical characteristics of participants were shown in Table 1. The partici-

pants (n = 213) ranged in age from 26–67 years (Mean±SD: 47.30±7.87). The median age was

47 years. Approximately 92.5% of the participants were married or living with a partner, and

45.07% received middle school or below. In relation to clinical variables, the mean time span

after diagnosis was 85 days (range: 6–483 days). Minorities of women subjects (11.27%) were

diagnosed at cancer stageⅢ and none participants were diagnosed with metastasis.

Table 2 provided the level of resilience, social support, coping strategies, and hope among

participants. The mean score for resilience of breast cancer patients was 60.97±12.30, ranging

from 37 to 96. The mean values were 43.61±6.24 for social support, 18.66±3.48 for confronta-

tion, 18.31±2.45 for avoidance, 7.63±2.19 for acceptance-resignation, and 37.02±3.65 for hope.

Resilience among Mainland Chinese Breast Cancer Women

PLOS ONE | DOI:10.1371/journal.pone.0167976 December 9, 2016 4 / 13



Effects of demographic and clinical variables on resilience

Table 3 showed resilience scores according to demographic and clinical characteristics. Age,

BMI, education level, monthly family income, and surgery type showed statistically significant

differences in the level of resilience (Table 3). Participants who were 44 years old or younger

reported a higher level of resilience (65.29±11.97) than those older than 44 years (58.58±11.86).

Participants whose BMI was less than 24 had a higher level of resilience (62.72±12.40) than the

participants whose BMI was greater than or equal to 24 (59.00±11.94). The mean resilience

score for patients with education level of middle school or below was 54.93 (SD, 9.42), which

Table 1. Demographic and clinical characteristics of participants (n = 213).

Variables N %

Age (years) �44 76 35.7

>44 137 64.3

BMI <24 113 53.1

�24 100 46.9

Marital status With a partner 197 92.49

Without partner 16 7.51

Educational level Middle school or below 96 45.07

High school 46 21.6

Junior college or above 71 33.33

Monthly family income (RMB) �3000 56 26.3

3001~6000 101 47.4

>6000 56 26.3

Family history of breast cancer Yes 18 8.5

No 195 91.5

Religion Yes 35 16.4

No 178 83.6

Stage of cancer Ⅰor 0 50 23.48

Ⅱ 139 65.25

Ⅲ 24 11.27

Surgery type Mastectomy 196 92

Conservative surgery 17 8

Time span after diagnosis (days) �60 86 40.4

60~120 84 39.2

>120 43 20.2

doi:10.1371/journal.pone.0167976.t001

Table 2. Descriptive statistics for resilience, social support, coping strategies, and hope (n = 213).

Variables Mean SD Range

CD-RISC 60.97 12.30 37–96

SSRS 43.61 6.24 23–59

MCMQ-Confrontation 18.6573 3.48 10–28

MCMQ-Avoidance 18.3099 2.45 10–25

MCMQ-Acceptance-resignation 7.6338 2.19 5–14

HHI 37.02 3.65 27–48

CD-RISC = Connor-Davidson Resilience Scale; SSRS = Social Support Rating Scale; MCMQ = Medical Coping Modes Questionnaire; HHI = Herth Hope

Index.

doi:10.1371/journal.pone.0167976.t002
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was lower than the score for patients with education level of high school (64.15±11.45) or junior

college or above (67.08±12.60). The higher monthly family income participants had, the higher

level of resilience they reported. Participants receiving conservative surgery had higher scores of

resilience (67.12±11.41) than those receiving mastectomy (60.44±12.26).

Associations between predictors and resilience

Bivariate analyses were conducted to examine the associations between predictors and resil-

ience, consisting of demographic variables, clinical variables, social support, confrontation,

avoidance, acceptance-resignation, and hope. For the categorical variables, we created dummy

variables using educational level of middle school or below, monthly family income�3000,

and cancer stage Ⅰ or 0 as the reference group respectively. As shown in Table 4, resilience was

positively associated with educational level, family income, time span after diagnosis, social

support, confrontation, avoidance, and hope. However, resilience was negatively associated

with age, BMI, and acceptance-resignation.

Table 3. Mean scores of resilience according to demographic and clinical characteristics (n = 213).

Variables CD-RISC Score

Mean±SD ta/ Fb pc

Total 60.97 ±12.30

Age (years) �44 65.29±11.97 3.945 0.000

>44 58.58±11.86

BMI <24 62.72±12.40 2.222 0.027

�24 59.00±11.94

Marital status With a partner 61.02±12.21 0.180 0.857

Without partner 60.44±13.79

Educational level Middle school or below 54.93±9.42 27.345 0.000

High school 64.15±11.45

Junior college or above 67.08±12.60

Monthly family income (RMB) �3000 57.34(12.83) 3.393 0.035

3001~6000 62.20(11.54)

>6000 62.40(12.57)

Family history of breast cancer Yes 65.44±12.78 1.619 0.107

No 60.56±12.20

Religion Yes 61.83±11.99 0.450 0.653

No 60.80±12.38

Stage of cancer Ⅰor 0 62.88±12.73 0.796 0.453

Ⅱ 60.33±12.31

Ⅲ 60.72±11.38

Surgery type Mastectomy 60.44±12.26 -2.166 0.031

Conservative surgery 67.12±11.41

Time span after diagnosis (days) �60 59.71±11.46 1.520 0.221

60~120 60.87±13.41

>120 63.70±11.45

a Two-Sample T-Test was used to compare means of two group
b One-way analysis of variance was used to compare means of three or more groups
c P value

doi:10.1371/journal.pone.0167976.t003
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Predictors of resilience

Multiple stepwise regression analysis was conducted to identify the predictors of resilience.

Variables, which were significantly associated with resilience and reported in the prior studies,

were included in the multiple regression analysis, consisting of demographic variables, clinical

variables, social support, confrontation, avoidance, acceptance-resignation, and hope. Finally,

as shown in Table 5, the variables included into regression model were hope (β = 0.343,

P<0.001), educational level of junior college or above (β = 0.272, P<0.001), educational level

of high school (β = 0.235, P<0.001), avoidance (β = 0.220, P<0.001), confrontation (β = 0.187,

P = 0.001), and age (β = -0.108, P = 0.037). These 5 variables explained 50.1% of the total vari-

ance in the participants’ resilience.

Table 4. Associations between predictors and resilience (n = 213).

Variables coefficients 95% CI p

Age -0.427 -0.631, -0.223 0.000

BMI -0.584 -1.122,-0.047 0.033

Marital status -0.578 -6.895, 5.739 0.857

Education-High school 9.225 5.334,13.116 0.000

Education-Junior college or above 12.157 8.761,15.554 0.000

Monthly family income 3001~6000 4.859 0.864,8.853 0.017

Monthly family income >6000 5.054 0.523,9.585 0.029

Family history of breast cancer 4.885 -1.064,10.835 0.107

Religion 1.025 -3.466,5.517 0.653

Stage of cancerⅡ -2.554 -6.560,1.452 0.210

Stage of cancer Ⅲ -2.160 -8.105,3,785 0.475

Surgery type 6.679 0.602,12.756 0.031

Time span after diagnosis (days) 0.026 0.001,0.051 0.041

Social support 0.398 0.136,0.660 0.003

Confrontation 1.588 1.159,2.017 0.000

Avoidance 1.763 1.127,2.400 0.000

Acceptance-resignation -1.207 -1.951,-0.463 0.002

Hope 1.928 1.552,2.304 0.000

CI, confidence interval; p, P value.

doi:10.1371/journal.pone.0167976.t004

Table 5. Multiple regression analysis of predictors of resilience (n = 213).

Model Unstandardized coefficients Standard error Standardized coefficients ta pb

Constant -10.290 9.024 - -1.140 .256

Hope 1.158 0.187 0.343 6.172 .000

Junior college or above 7.080 1.454 0.272 4.868 .000

High school 7.015 1.588 0.235 4.418 .000

Avoidance 1.102 0.252 0.220 4.376 .000

Confrontation 0.662 0.196 0.187 3.373 .001

Age -0.169 0.080 -0.108 -2.105 .037

a the significance test of individual regression coefficient
b P value

R2 = 0.515; Adjusted R2 = 0.501

doi:10.1371/journal.pone.0167976.t005
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Discussion

Most breast cancer patients receive medical treatment after surgery in an attempt to reduce the

risk for cancer recurrence and death [34]. The intense and cyclic chemotherapy requires

repeated hospitalization, and can induce many side-effects, such as hair loss, nausea, vomiting

and fatigue [35]. The effects of illness and treatment-induced side effects can subject patients

to psychological distress [35, 36]. Studies have found cancer patients can benefit from positive

psychological-based interventions [37]. Therefore, the construct of resilience as a potential

protective factor needs to be considered. Promoting resilience mechanisms may encourage

better adaptation and other positive psychological outcome during and after treatment [21].

Resilience level

The present cross-sectional study evaluated the level of resilience in a sample of 213 mainland

Chinese women with breast cancer. The patients investigated in this study reported lower scores

of resilience (60.97±12.30) as compared with a normative sample from China(65.4±13.9) [29]

and US (80.4±12.8) [28]. Loprinzi et al. [19] reported the score of resilience (73.6±10.1) among

American breast cancer survivors, measured by the CD-RISC, which is higher than the degree

of resilience in the present study. The inconsistency between these two studies might be due to

differences in sample characteristics, such as age and time span after diagnosis. Furthermore,

culture may also play a role in resilience differences between Chinese and American popula-

tions. Ethnocultural women’s breast cancer experiences were shaped by the social and personal

context in which they lived [38]. Confucianism, Taoism and Buddhism constitute the essence of

the traditional Chinese culture, which is different from American culture. Therefore, Chinese

women differ from western women in preserving psychological integrity when facing adverse

event. Further analysis of each item, the item of ‘sometimes fate or God can help’ got the lowest

score. It is possible that Chinese women might not have religious beliefs or might not have real-

ized that praying could help them to adapt to breast cancer [39]. This study just used quantita-

tive method to measure individuals’ resilience level, but little is known of the meaning of

resilience to Chinese breast cancer patients. Therefore, future qualitative research is needed to

explore the meaning of resilience for Chinese women with breast cancer.

Factors associated with resilience

Multiple regression analysis demonstrated that, in combination, these 5 factors (hope, educa-

tional level, avoidance, confrontation, and age) explained 50.1% of the variance in resilience of

patients with breast cancer, with self-reported hope making the largest predictive contribution.

These findings have not been reported previously in mainland Chinese women with breast

cancer and provide useful information for clinical practice and further research.

In this study we found hope was the most significant predictor (β = 0.343, P<0.001) for

resilience. Our result indicated positive correlation of resilience with hope, and it is in accor-

dance with previous study findings [17, 40]. A longitudinal study conducted by Ho et al. [17]

found hopefulness may predict resilience after hereditary colorectal cancer genetic testing in

Hong Kong Chinese. Solano [41] and Haase [40] respectively carried out a cross-sectional

study and found positive correlation of resilience with hope among metastatic colorectal can-

cer patients and adolescent/young adults with cancer. Hope is an inner power energized in the

face of adversity, which could enable patients to establish positive and realistic goals, and

mobilize resources to positively manage the physical and psychological challenges. Hope can

be considered as a protective factor that can buffer the adverse effects of having cancer.

Educational level was an independent predictor (β = 0.286, P<0.001) of resilience in this

study. It is consistent with the evidence of a previous study [15], which also found educational
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level was another direct predictor of resilience. Patients with higher education level might have

more access to information about breast cancer by various channels, such as communication

with other patients or medical staff and searching the internet. Thus, they have a better under-

standing of the disease, and gain more feeling of control during the course of treatment. In

addition, patients with higher education level might have higher income, which can help them

better deal with the problems caused by the disease and treatment. Although income was not

included in the regression model, it is very likely that some of the effects of income were also

captured in the measure of education.

Avoidance and confrontation were another 2 predictors of resilience, which are subtypes of

coping strategies. Of the 2 variables, avoidance coping provided the greater predictive contri-

bution (β = 0.220, P<0.001) to resilience for participants. Confrontation coping was positively

correlated with resilience and was a statistically significant predictor (β = 0.187, P = 0.001) of

resilience. Coping strategies are often operationalized differently across studies, which pre-

vents a detailed comparison of study findings. Haase [23] pointed out positive coping strate-

gies (including confrontive, optimistic, and supportant coping strategies) were linked to

greater resilience and defensive coping strategies (including evasive, fatalistic and emotive)

negatively affected resilience. Llewellyn [25] found use of emotional support and active coping

strategies were predictive of resilience. Wu [26] reported that defensive coping (β = −0.165,

P<0.01) and cognitive coping (β = 0.745, P<0.01) were also statistically significant predictors

of resilience. The present result of positive relationship between avoidance coping and resil-

ience is inconsistent with the above study findings [23, 26]. It may be that avoidance coping

can make patients focus attention away from negative life events and severity of negative

events. Thus, it may decrease the psychological stress and make patients gain a positive out-

come. Avoidance coping is similar to defensive coping mechanisms, which may be beneficial

for uncontrolled stressors, such as cancer diagnosis. In this study, patients with breast cancer

were usually reluctant to talk about their disease and sufferings with others. The phenomenon

can be explained by traditional Chinese culture. In China, women are expected to be ‘a good

wife and loving mother’ whose role is to maintain harmony within and outside the family [42].

Thus, they make efforts to lessen the troubles and dissonant relations promoted by cancer to

alleviate others’ burdens [39, 43]. The present result of positive correlation between confronta-

tion coping and resilience is similar to the above study findings [23, 25, 26]. Facing the reality

of disease creates an opportunity to view their current situations from a different perspective

and puts a stop to the downward spiral of negativity and self-harm [39, 44]. Positive coping

strategies including confrontation and problem-solving can help patients adjust well. It is

advantageous for patients to develop confrontation coping and other positive coping strategies

to flexibly manage stressors and thus acquire a positive outcome, such as resilience. Although

avoidance and confrontation make different contributions to resilience, there appears that

coping strategy is important to facilitate resilience development. Further qualitative research

should be conducted to examine the mechanisms of coping strategies contributing to or inhib-

iting resilience under Chinese culture.

Age provided a limited predictive contribution. The negative relationship between age and

resilience was modest (β = −0.108, P = 0.036), suggesting that younger patients reported

greater resilience. It is inconsistent with previous reports regarding the association between

age and resilience [14, 45]. Rosenberg [14] found age was positively associated with resilience

and Manne [45] reported there was no difference in resilience among cancer patients based on

age. There is a paucity of research examining the association between age and resilience

among adults with cancer. Whether younger patients consistently report greater resilience

need to be confirmed in additional research in this population.
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Furthermore, time span after diagnosis was not predictive of resilience for participants.

There is no agreement with the effect of time span since diagnosis on resilience. Manne [45]

found women newly diagnosed with gynecological cancers who experienced a longer period of

time from diagnosis reported less resilience. However, Schumacher [46] found that the group

of patients 3–4 years after alloSCT reported a lower degree of resilience than the group of

patients 1–2 years or 5 and more years after alloSCT. For patients with breast cancer, the effect

of changes over time after diagnosis on resilience should be examined in prospective studies.

Recently, some literatures suggested that psychological care should be integrated into the

routine cancer care of patients [47, 48]. A low degree of resilience of women patients with

breast cancer could be an indicator for necessary psychological intervention. This study

demonstrated that variables including hope, educational level, avoidance, confrontation,

and age were predictors for the level of resilience among mainland Chinese women with

breast cancer, and provided important implications for healthcare professionals. It is very

important for healthcare providers to recognize that hope plays a significant role in the

adjustment to cancer. It may be appropriate to encourage patients to direct hope and expec-

tation towards attainable goals that are meaningful for the individual patient [49, 50]. Edu-

cational level was a significant predictor of resilience, which implies that medical personnel

should provide enough information related to the disease and establish various channels of

communication between patients with cancer and medical personnel and among patients

with similar situations. Avoidance and confrontation were predictors for resilience, which

indicates the vital role of coping strategies in adjustment to cancer. Age, as another predic-

tor of resilience, is not modifiable through intervention. However, medical staff can recog-

nize the risk for lower resilience in older patients and provide resources to help them.

Therefore, this study has provided some preliminary evidence that women with newly diag-

nosed breast cancer in this convenience sample from mainland China seem to have particu-

larly low resilience scores, and the inconsistent findings with previous reports may reflect

cultural patterns that are different from women in the United States. Future qualitative and

quantitative research is warranted to thoroughly explore resilience in women with newly

diagnosed breast cancer from mainland China.

Limitation

The study has several limitations that require consideration when interpreting the findings.

First, convenience sampling in one setting limited the generalizability of the findings to breast

cancer patients. Second, this study was based on cross-sectional design, which limits the devel-

opment of the causal relationship between resilience and other variables in breast cancer

patients. Further prospective and longitudinal studies are necessary to validate the current

findings. Third, this study just explored the influence of individual-level factors on resilience.

Future studies can be conducted to investigate the effect of both individual- and community-

level factors on resilience for patients in clinical settings. Forth, this study was a quantative

research, which can provide limited information about resilience, and further qualitative

research is necessary to explore the meaning of resilience and identify contributors and inhibi-

tors of resilience among Chinese women with breast cancer from a culturally specific perspec-

tive. Finally, we conducted exploratory analysis, which may increase the risk of type error. The

current findings should be interpreted with caution since we could not fully consider interac-

tions or additive effects among the various covariates. Therefore, the study results should be

considered with caution, and further investigation combined with diverse methods is neces-

sary to explore and understand resilience thoroughly among Chinese women with breast

cancer.

Resilience among Mainland Chinese Breast Cancer Women

PLOS ONE | DOI:10.1371/journal.pone.0167976 December 9, 2016 10 / 13



Supporting Information

S1 Data. The S1 Data includes the data underlying our findings in this study.

(XLS)

Acknowledgments

We gratefully acknowledge the participants for their participation and their valuable

information.

Author Contributions

Conceptualization: ZJW XHL.

Data curation: ZJW.

Formal analysis: ZJW XLL.

Funding acquisition: ZJW.

Investigation: ZJW YL.

Methodology: ZJW XHL XLL.

Project administration: XHL.

Supervision: XHL.

Writing – original draft: ZJW XHL.

Writing – review & editing: XHL ZJW YL XLL.

References
1. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. CA Cancer J Clin. 2012; 62(1):10–29. doi:

10.3322/caac.20138 PMID: 22237781

2. DeSantis C, Ma J, Bryan L, Jemal A. Breast cancer statistics, 2013. CA Cancer J Clin. 2014; 64(1):52–

62. doi: 10.3322/caac.21203 PMID: 24114568

3. Fan L, Strasser-Weippl K, Li J-J, St Louis J, Finkelstein DM, Yu K-D, et al. Breast cancer in China. The

Lancet Oncology. 2014; 15(7):e279–e89. doi: 10.1016/S1470-2045(13)70567-9 PMID: 24872111

4. Philip EJ, Merluzzi TV, Zhang Z, Heitzmann CA. Depression and cancer survivorship: importance of

coping self-efficacy in post-treatment survivors. Psychooncology. 2013; 22(5):987–94. PubMed Central

PMCID: PMC3432138. doi: 10.1002/pon.3088 PMID: 22573371

5. Deshields T, Tibbs T, Fan MY, Taylor M. Differences in patterns of depression after treatment for breast

cancer. Psychooncology. 2006; 15(5):398–406. doi: 10.1002/pon.962 PMID: 16100708

6. Helgeson VS, Snyder P, Seltman H. Psychological and physical adjustment to breast cancer over 4

years: identifying distinct trajectories of change. Health Psychol. 2004; 23(1):3–15. doi: 10.1037/0278-

6133.23.1.3 PMID: 14756598

7. Lam WW, Bonanno GA, Mancini AD, Ho S, Chan M, Hung WK, et al. Trajectories of psychological dis-

tress among Chinese women diagnosed with breast cancer. Psychooncology. 2010; 19(10):1044–51.

doi: 10.1002/pon.1658 PMID: 20014074

8. Rowland JH, Baker F. Introduction: resilience of cancer survivors across the lifespan. Cancer. 2005;

104(11 Suppl):2543–8.

9. Ryan L, Caltabiano ML. Development of a New Resilience Scale: The Resilience in Midlife Scale (RIM

Scale). Asian Social Science. 2009; 5(11):39–51.

10. Eicher M, Matzka M, Dubey C, White K. Resilience in adult cancer care: an integrative literature review.

Oncol Nurs Forum. 2015; 42(1):E3–16. doi: 10.1188/15.ONF.E3-E16 PMID: 25542332

11. Masera G, Cesa Bianchi M, Delle Fave A. The promotion of resilience: the new paradigm in paediatric

oncology. Epidemiologia e prevenzione. 2013; 37(1 Suppl 1):278–81. Epub 2013/05/29.

Resilience among Mainland Chinese Breast Cancer Women

PLOS ONE | DOI:10.1371/journal.pone.0167976 December 9, 2016 11 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0167976.s001
http://dx.doi.org/10.3322/caac.20138
http://www.ncbi.nlm.nih.gov/pubmed/22237781
http://dx.doi.org/10.3322/caac.21203
http://www.ncbi.nlm.nih.gov/pubmed/24114568
http://dx.doi.org/10.1016/S1470-2045(13)70567-9
http://www.ncbi.nlm.nih.gov/pubmed/24872111
http://dx.doi.org/10.1002/pon.3088
http://www.ncbi.nlm.nih.gov/pubmed/22573371
http://dx.doi.org/10.1002/pon.962
http://www.ncbi.nlm.nih.gov/pubmed/16100708
http://dx.doi.org/10.1037/0278-6133.23.1.3
http://dx.doi.org/10.1037/0278-6133.23.1.3
http://www.ncbi.nlm.nih.gov/pubmed/14756598
http://dx.doi.org/10.1002/pon.1658
http://www.ncbi.nlm.nih.gov/pubmed/20014074
http://dx.doi.org/10.1188/15.ONF.E3-E16
http://www.ncbi.nlm.nih.gov/pubmed/25542332


12. Southwick SM, Charney DS. The science of resilience: implications for the prevention and treatment of

depression. Science. 2012; 338(6103):79–82. doi: 10.1126/science.1222942 PMID: 23042887

13. Richardson GE. The Metatheory of Resilience and Resiliency. J Clin Psychol. 2002; 58(3):307–21.

PMID: 11836712

14. Rosenberg AR, Syrjala KL, Martin PJ, Flowers ME, Carpenter PA, Salit RB, et al. Resilience, health,

and quality of life among long-term survivors of hematopoietic cell transplantation. Cancer. 2015. Epub

2015/08/20.

15. Ye ZJ, Guan HJ, Wu LH, Xiao MY, Luo DM, Quan XM. Resilience and Psychosocial Function Among

Mainland Chinese Parents of Children With Cancer: A Cross-sectional Survey. Cancer Nurs. 2015; 38

(6):466–74. doi: 10.1097/NCC.0000000000000220 PMID: 25629894

16. Aburn G, Gott M, Hoare K. What is resilience? An Integrative Review of the empirical literature. J Adv

Nurs. 2016; 72(5):980–1000. doi: 10.1111/jan.12888 PMID: 26748456

17. Ho SM, Ho JW, Bonanno GA, Chu AT, Chan EM. Hopefulness predicts resilience after hereditary colo-

rectal cancer genetic testing: a prospective outcome trajectories study. BMC Cancer. 2010; 10:279.

PubMed Central PMCID: PMC2891641. doi: 10.1186/1471-2407-10-279 PMID: 20537192

18. Hou WK, Law CC, Yin J, Fu YT. Resource loss, resource gain, and psychological resilience and dys-

function following cancer diagnosis: a growth mixture modeling approach. Health Psychol. 2010; 29

(5):484–95. doi: 10.1037/a0020809 PMID: 20836603

19. Loprinzi CE, Prasad K, Schroeder DR, Sood A. Stress Management and Resilience Training (SMART)

program to decrease stress and enhance resilience among breast cancer survivors: a pilot randomized

clinical trial. Clin Breast Cancer. 2011; 11(6):364–8. doi: 10.1016/j.clbc.2011.06.008 PMID: 21831722

20. Markovitz SE, Schrooten W, Arntz A, Peters ML. Resilience as a predictor for emotional response to the

diagnosis and surgery in breast cancer patients. Psychooncology. 2015. Epub 2015/05/15.

21. Molina Y, Yi JC, Martinez-Gutierrez J, Reding KW, Yi-Frazier JP, Rosenberg AR. Resilience among

patients across the cancer continuum: diverse perspectives. Clin J Oncol Nurs. 2014; 18(1):93–101.

Epub 2014/01/31. PubMed Central PMCID: PMCPMC4002224. doi: 10.1188/14.CJON.93-101 PMID:

24476731

22. Strauss B, Brix C, Fischer S, Leppert K, Fuller J, Roehrig B, et al. The influence of resilience on fatigue

in cancer patients undergoing radiation therapy (RT). J Cancer Res Clin Oncol. 2007; 133(8):511–8.

doi: 10.1007/s00432-007-0195-z PMID: 17576595

23. Haase JE. The adolescent resilience model as a guide to interventions. J Pediatr Oncol Nurs. 2004; 21

(5):289–99; discussion 300–4. doi: 10.1177/1043454204267922 PMID: 15381798

24. Wang P, Liu D-Z, Zhao X. The Social Ecology of Resilience: A Comparison of Chinese and Western

Researches. Procedia—Social and Behavioral Sciences. 2014:3259–65.

25. Llewellyn CD, Horney DJ, McGurk M, Weinman J, Herold J, Altman K, et al. Assessing the psychologi-

cal predictors of benefit finding in patients with head and neck cancer. Psychooncology. 2013; 22

(1):97–105. doi: 10.1002/pon.2065 PMID: 21915940

26. Wu LM, Sheen JM, Shu HL, Chang SC, Hsiao CC. Predictors of anxiety and resilience in adolescents

undergoing cancer treatment. J Adv Nurs. 2013; 69(1):158–66. doi: 10.1111/j.1365-2648.2012.06003.x

PMID: 22489627

27. Kim DH, Yoo IY. Factors associated with resilience of school age children with cancer. J Paediatr Child

Health. 2010; 46(7–8):431–6. doi: 10.1111/j.1440-1754.2010.01749.x PMID: 20546103

28. Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson Resilience

Scale (CD-RISC). Depress Anxiety. 2003; 18(2):76–82. doi: 10.1002/da.10113 PMID: 12964174

29. Yu X, Zhang J. Factor analysis and psychometric evaluation of the Connor Davidson Resilience Scale

(CD-RISC) With Chinese People. Social Behavior and Personality. 2007; 35:19–30.

30. Xiao S. The theorectical basis and research application of social support rating scale [in Chinese]. J Clin

Psychiatry. 1994; 4(2):98–100.

31. Feifel H, Strack S, Nagy VT. Coping strategies and associated features of medically ill patients. Psycho-

somatic medicine. 1987; 49(6):616–25. Epub 1987/11/01. PMID: 3423168

32. Herth K. Abbreviated instrument to measure hope: development and psychometric evaluation. J Adv

Nurs. 1992; 17(10):1251–9. Epub 1992/10/01. PMID: 1430629

33. Wang Y. Study on feasibility of Chinese version of Herth Hope Index for cancer patients. Chinese Nurs-

ing Research. 2010; 24:20–1.

34. Lopez-Tarruella S, Martin M. Recent advances in systemic therapy: advances in adjuvant systemic che-

motherapy of early breast cancer. Breast Cancer Res. 2009; 11(2):204. PubMed Central PMCID:

PMC2688937. doi: 10.1186/bcr2226 PMID: 19344489

Resilience among Mainland Chinese Breast Cancer Women

PLOS ONE | DOI:10.1371/journal.pone.0167976 December 9, 2016 12 / 13

http://dx.doi.org/10.1126/science.1222942
http://www.ncbi.nlm.nih.gov/pubmed/23042887
http://www.ncbi.nlm.nih.gov/pubmed/11836712
http://dx.doi.org/10.1097/NCC.0000000000000220
http://www.ncbi.nlm.nih.gov/pubmed/25629894
http://dx.doi.org/10.1111/jan.12888
http://www.ncbi.nlm.nih.gov/pubmed/26748456
http://dx.doi.org/10.1186/1471-2407-10-279
http://www.ncbi.nlm.nih.gov/pubmed/20537192
http://dx.doi.org/10.1037/a0020809
http://www.ncbi.nlm.nih.gov/pubmed/20836603
http://dx.doi.org/10.1016/j.clbc.2011.06.008
http://www.ncbi.nlm.nih.gov/pubmed/21831722
http://dx.doi.org/10.1188/14.CJON.93-101
http://www.ncbi.nlm.nih.gov/pubmed/24476731
http://dx.doi.org/10.1007/s00432-007-0195-z
http://www.ncbi.nlm.nih.gov/pubmed/17576595
http://dx.doi.org/10.1177/1043454204267922
http://www.ncbi.nlm.nih.gov/pubmed/15381798
http://dx.doi.org/10.1002/pon.2065
http://www.ncbi.nlm.nih.gov/pubmed/21915940
http://dx.doi.org/10.1111/j.1365-2648.2012.06003.x
http://www.ncbi.nlm.nih.gov/pubmed/22489627
http://dx.doi.org/10.1111/j.1440-1754.2010.01749.x
http://www.ncbi.nlm.nih.gov/pubmed/20546103
http://dx.doi.org/10.1002/da.10113
http://www.ncbi.nlm.nih.gov/pubmed/12964174
http://www.ncbi.nlm.nih.gov/pubmed/3423168
http://www.ncbi.nlm.nih.gov/pubmed/1430629
http://dx.doi.org/10.1186/bcr2226
http://www.ncbi.nlm.nih.gov/pubmed/19344489


35. Pandey M, Sarita GP, Devi N, Thomas BC, Hussain BM, Krishnan R. Distress, anxiety, and depression

in cancer patients undergoing chemotherapy. World J Surg Oncol. 2006; 4:68. PubMed Central

PMCID: PMC1592486. doi: 10.1186/1477-7819-4-68 PMID: 17002797

36. Del Mastro L, Costantini M, Morasso G, Bonci F, Bergaglio M, Banducci S, et al. Impact of two different

dose-intensity chemotherapy regimens on psychological distress in early breast cancer patients. Eur J

Cancer. 2002; 38(3):359–66. PMID: 11818200

37. Casellas-Grau A, Font A, Vives J. Positive psychology interventions in breast cancer. A systematic

review. Psychooncology. 2014; 23(1):9–19. doi: 10.1002/pon.3353 PMID: 23897834

38. Howard AF, Balneaves LG, Bottorff JL. Ethnocultural women’s experiences of breast cancer: a qualita-

tive meta-study. Cancer Nurs. 2007; 30(4):E27–35. Epub 2007/08/02. doi: 10.1097/01.NCC.

0000281737.33232.3c PMID: 17666971

39. Fu MR, Xu B, Liu Y, Haber J. ’Making the best of it’: Chinese women’s experiences of adjusting to breast

cancer diagnosis and treatment. J Adv Nurs. 2008; 63(2):155–65. doi: 10.1111/j.1365-2648.2008.

04647.x PMID: 18537844

40. Haase JE, Kintner EK, Monahan PO, Robb SL. The resilience in illness model, part 1: exploratory evalu-

ation in adolescents and young adults with cancer. Cancer Nurs. 2014; 37(3):E1–12. PubMed Central

PMCID: PMC3758400. doi: 10.1097/NCC.0b013e31828941bb PMID: 23519038

41. Solano JP, da Silva AG, Soares IA, Ashmawi HA, Vieira JE. Resilience and hope during advanced dis-

ease: a pilot study with metastatic colorectal cancer patients. BMC Palliat Care. 2016; 15:70. PubMed

Central PMCID: PMCPMC4971726. doi: 10.1186/s12904-016-0139-y PMID: 27484092

42. Simpson P. Hong Kong families and breast cancer: beliefs and adaptation strategies. Psychooncology.

2005; 14(8):671–83. Epub 2005/01/26. doi: 10.1002/pon.893 PMID: 15669022

43. Lee S, Chen L, Ma GX, Fang CY, Oh Y, Scully L. Challenges and Needs of Chinese and Korean Ameri-

can Breast Cancer Survivors: In-Depth Interviews. North American journal of medicine & science. 2013;

6(1):1–8. Epub 2013/09/11. PubMed Central PMCID: PMCPmc3766352.

44. Edward KL, Welch A, Chater K. The phenomenon of resilience as described by adults who have experi-

enced mental illness. J Adv Nurs. 2009; 65(3):587–95. doi: 10.1111/j.1365-2648.2008.04912.x PMID:

19222656

45. Manne SL, Myers-Virtue S, Kashy D, Ozga M, Kissane D, Heckman C, et al. Resilience, Positive Cop-

ing, and Quality of Life Among Women Newly Diagnosed With Gynecological Cancers. Cancer Nurs.

2015; 38(5):375–82. PubMed Central PMCID: PMCPMC4470889. doi: 10.1097/NCC.

0000000000000215 PMID: 25521911

46. Schumacher A, Sauerland C, Silling G, Berdel WE, Stelljes M. Resilience in patients after allogeneic

stem cell transplantation. Support Care Cancer. 2014; 22(2):487–93. doi: 10.1007/s00520-013-2001-6

PMID: 24101151

47. Jacobsen PB, Wagner LI. A new quality standard: the integration of psychosocial care into routine can-

cer care. J Clin Oncol. 2012; 30(11):1154–9. doi: 10.1200/JCO.2011.39.5046 PMID: 22412134

48. Fann JR, Ell K, Sharpe M. Integrating psychosocial care into cancer services. J Clin Oncol. 2012; 30

(11):1178–86. doi: 10.1200/JCO.2011.39.7398 PMID: 22412139

49. Herth K. Enhancing hope in people with a first recurrence of cancer. J Adv Nurs. 2000; 32(6):1431–41.

Epub 2001/01/03. PMID: 11136411

50. Clayton JM, Butow PN, Arnold RM, Tattersall MH. Fostering coping and nurturing hope when discuss-

ing the future with terminally ill cancer patients and their caregivers. Cancer. 2005; 103(9):1965–75.

Epub 2005/03/25. doi: 10.1002/cncr.21011 PMID: 15789360

Resilience among Mainland Chinese Breast Cancer Women

PLOS ONE | DOI:10.1371/journal.pone.0167976 December 9, 2016 13 / 13

http://dx.doi.org/10.1186/1477-7819-4-68
http://www.ncbi.nlm.nih.gov/pubmed/17002797
http://www.ncbi.nlm.nih.gov/pubmed/11818200
http://dx.doi.org/10.1002/pon.3353
http://www.ncbi.nlm.nih.gov/pubmed/23897834
http://dx.doi.org/10.1097/01.NCC.0000281737.33232.3c
http://dx.doi.org/10.1097/01.NCC.0000281737.33232.3c
http://www.ncbi.nlm.nih.gov/pubmed/17666971
http://dx.doi.org/10.1111/j.1365-2648.2008.04647.x
http://dx.doi.org/10.1111/j.1365-2648.2008.04647.x
http://www.ncbi.nlm.nih.gov/pubmed/18537844
http://dx.doi.org/10.1097/NCC.0b013e31828941bb
http://www.ncbi.nlm.nih.gov/pubmed/23519038
http://dx.doi.org/10.1186/s12904-016-0139-y
http://www.ncbi.nlm.nih.gov/pubmed/27484092
http://dx.doi.org/10.1002/pon.893
http://www.ncbi.nlm.nih.gov/pubmed/15669022
http://dx.doi.org/10.1111/j.1365-2648.2008.04912.x
http://www.ncbi.nlm.nih.gov/pubmed/19222656
http://dx.doi.org/10.1097/NCC.0000000000000215
http://dx.doi.org/10.1097/NCC.0000000000000215
http://www.ncbi.nlm.nih.gov/pubmed/25521911
http://dx.doi.org/10.1007/s00520-013-2001-6
http://www.ncbi.nlm.nih.gov/pubmed/24101151
http://dx.doi.org/10.1200/JCO.2011.39.5046
http://www.ncbi.nlm.nih.gov/pubmed/22412134
http://dx.doi.org/10.1200/JCO.2011.39.7398
http://www.ncbi.nlm.nih.gov/pubmed/22412139
http://www.ncbi.nlm.nih.gov/pubmed/11136411
http://dx.doi.org/10.1002/cncr.21011
http://www.ncbi.nlm.nih.gov/pubmed/15789360

