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The diagnosis and treatment of breast cancer can provoke a series of negative emotional changes in patients,
further affecting their quality of life. It has been shown that patients with higher resilience have better qual-
ity of life. Social support systems are important protective factors that are necessary for the process of resil-
ience to occur. Hence, this study aimed to investigate the role of social support in the relationship between re-
silience and quality of life among Chinese patients with breast cancer.

A demographic-disease survey, the Chinese version of the Connor-Davidson Resilience Scale 25, Medical
Outcomes Study Social Support Survey, and Functional Assessment of Cancer Therapy Breast Cancer Version
3 were used to interview 98 patients with breast cancer from a teaching hospital in Chongging, China. Data
analysis was performed by descriptive statistics, independent-sample t test, one-way ANOVA, and regression
analyses.

The mean scores of resilience, social support, and quality of life were 54.68, 61.73, and 80.74 respectively,
which were in the moderate range. Participants with stronger social support had higher resilience and better
quality of life. Social support played a partial mediator role in the relationship between resilience and quality
of life. The mediation effect ratio was 28.0%.

Social support is essential for the development of resilience and the improvement of quality of life in Chinese
patients with breast cancer. Health professionals should provide appropriate guidelines to help patients seek
effective support and enhance their resilience to improve their quality of life after breast cancer.

Breast Neoplasms ¢ Quality of Life ¢ Resilience, Psychological ¢ Social Support
QOL - quality of life; CD-RISC25 — Connor-Davidson Resilience Scale 25; MOS-SSS-C — Medical
Outcomes Study Social Support Survey; FACT-B — Functional Assessment of Cancer Therapy Breast

Cancer; HPA - hypothalamic-pituitary-adrenocortical

https://www.medscimonit.com/abstract/index/idArt/907730
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Background

Breast cancer has become the leading malignancy in devel-
oped countries worldwide [1]. In China, 169 000 women are
diagnosed with breast cancer every year, and about 45 000 die
of breast cancer [2]. Studies have indicated that the diagnosis
and treatment of breast cancer provoke a series of negative
emotional changes, such as considerable stress, anxiety, fear,
and depression [3,4]. These emotional responses can signifi-
cantly impair quality of life (QOL) outcomes [4,5].

Resilience is an ability of individuals to cope successfully with
significant change, adversity, and risk [6]. A large body of ev-
idence suggests that resilience has been employed to main-
tain the mental health of vulnerable populations experiencing
stressful events [7-9]. In this way, resilience has been consid-
ered to be a defense mechanism to deal with cancer diagno-
sis and treatment-related difficulties, for example, emotional
and social stressors [10]. Several researchers report that can-
cer patients with similar diseases and treatment status have
significantly different levels of QOL, which may be due to vary-
ing levels of patient resilience [11,12]. Resilience affects many
aspects of QOL, and more resilient patients with breast cancer
have significantly better QOL [12,13]. However, little is known
about how resilience affects QOL, especially for Chinese pa-
tients with breast cancer.

Social support refers to the various types of free assistance
from a social network, which may be formal and/or informal,
including emotional and physical support [14]. The literature
indicates that social support systems are very important pro-
tective factors for individuals experiencing stressful events [15]
and that protective factors are necessary for the process of
resilience to occur [16]. Social support might be closely relat-
ed to resilience [17-19].

Specifically for patients with breast cancer, social support plays
a critical role in reducing cancer-related stress [20]. It has been
reported that social support can alleviate the negative impact
of stressful events on an individual’s well-being [21]. Stronger
social support has been associated with psychological well-be-
ing in patients with breast cancer [22]. Emerging studies have
also shown that enhancing social support for survivors of breast
cancer can improve the outcome of QOL through moderating
the effects of depressive symptoms [23,24]. Additionally, so-
cial support has also been examined as a potential mediator
related to an individual’s mental health outcome [25].

According to the literature, social support has been demon-
strated as an important factor for resilience and QOL outcomes
of patients with breast cancer [26]. However, an explanation
of the role of social support in the relationship between resil-
ience and QOL in Chinese patients with breast cancer is lacking.
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Figure 1. Hypothetical relationship diagram.

Based on this association, we hypothesized that social support
acts as a mediator in the relationship between resilience and
QOL. A framework diagram is shown in Figure 1.

Therefore, this study aimed to explore the mediator role of so-
cial support in the relationship between resilience and QOL in
Chinese patients with breast cancer.

Conceptual framework to guide the mediation model

Social support has been studied extensively from various the-
oretical perspectives [27-29]. The main effects model and the
stress buffering model were considered as 2 important the-
oretical frameworks of social support related to physical and
psychological health outcomes, which derives from stress and
coping theory [29]. The main effects model indicates that so-
cial support has a direct effect on QOL, regardless of the level
of stress [30]. The stress buffering model indicates that social
support serves as a buffer or protector (moderator or medi-
ator variables) associated with improved physical and men-
tal health only when individuals are exposed to stressful con-
ditions [31,32]. The study used the stress-buffering model to
guide the mediating effect of social support in the relation-
ship between resilience and QOL.

A mediator or moderator variable is defined as a third variable
that changes the association between an independent vari-
able and a dependent variable [33]. Mediators provide addi-
tional insight into information about the causal links between
2 strongly associated variables [34]. However, moderators alter
the dose-dependent relationship between 2 weakly associated
variables [34]. Based on the focus of the analysis in the cur-
rent study, the mediation effect model of social support was
explored in Chinese patients with breast cancer.
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Material and Methods

Sample

A cross-sectional study was performed at the First Affiliated
Hospital of Chongging Medical University in China from July
2016 to January 2017. Study subjects were recruited us-
ing convenience sampling. The eligibility criteria were as fol-
lows: 1) age 18 years or older, 2) Chinese-speaking, 3) a con-
firmed diagnosis of breast cancer, (4) able to understand the
aim of the study, and 5) able to take part in this study, includ-
ing completing the questionnaire and giving advice. The sub-
jects with serve concomitant diseases or uncomfortable med-
ical conditions were excluded from the study. There were 120
potential participants with breast cancer who received medi-
cal care and met the eligibility criteria. Among them, 22 par-
ticipants found the study uninteresting or refused to sign in-
formed consent. Therefore, 98 participants were included
(response rate=81.67%).

Procedures

The First Affiliated Hospital of Chongging Medical University
Ethics Committee approved the study and granted formal ac-
cess to patients. Potentially eligible participants were iden-
tified by their physicians or nurses during a hospital visit.
Participants were informed about the study before starting
any procedures. Informed consent was signed by participants
who agreed to participate. In order to discuss unclear ques-
tions with the participants, we used a face-to-face survey.
Participants were encouraged to complete the questionnaires
in a private room, and the interviews were 20 to 30 minutes
in duration. Participant demographic and clinical characteris-
tics were obtained through medical chart reviews.

Measurements

Participants’ demographic and clinical characteristics were re-
corded, such as participant age, marital status, number of chil-
dren, education level, employment status, monthly income (in
RMB), living place, insurance, time since diagnosis, stage of
breast cancer, surgery type, and treatment type.

Resilience

The Chinese version of the Connor-Davidson Resilience Scale
25 (CD-RISC25) is a 25-item self-evaluation instrument used
to measure participant resilience [35]. Each item was scored
on a 4-point scale. The 3 subscales were tenacity, strength,
and optimism. The total score ranges from 0-100 points, in
which higher scores indicate higher resilience. For our study,
Cronbach’s alpha was 0.95.
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Social support

Social support was measured using the Chinese version of
the Medical Outcomes Study which consists of emotional-in-
formational support, tangible support, affectionate support,
and positive social interactive support [36]. It is a multidimen-
sional measure instrument with 19 items scored on a 5-point
Likert scale. A higher score indicates better perceived social
support. The total score ranges from 0 to 100. For our study,
Cronbach’s alpha was 0.95.

Quality of life

The 36-item simplified Chinese version of the Functional
Assessment of Cancer Therapy Breast Cancer (FACT-B) Version 3
was used to measure QOL in patients with breast cancer [37]. Five
domains were measured: physical well-being (PWB), functional
well-being (FWB), emotional well-being (EWB), social/family well-
being (SWB), and breast cancer-specific concerns (BCS). The total
score of the scale ranges from 0 to 144, where a higher score in-
dicates better health. For our study, Cronbach’s alpha was 0.91.

Ethical consideration

This study was approved by the Ethics Committee of First
Affiliated Hospital of Chongging Medical University (Approval
number: 2016-125). Prior to the participant interviews, each par-
ticipating venue was informed and consent obtained. Informed
consent was signed by all participants before the study. All the
information provided by the participant was kept confiden-
tial and participants could withdraw from the research at any
time. A bouquet of carnation (cost 30-40 RMB) was provid-
ed to every participant as a gift after completing this survey.

Data analysis

The Statistical Package for the Social Sciences (SPSS) 21.0
was used for data analysis. Descriptive statistics were calcu-
lated for major variables, including means and standard devi-
ations. The t test and ANOVA were used to analyze differences
in predictor and outcome variables. Pearson correlation anal-
ysis was performed to assess correlations among resilience,
social support, and QOL.

A variable was defined as a mediator when it met the follow-
ing conditions: (a) independent variables are strongly associ-
ated with dependent variables; (b) independent variables are
related to mediator; (c) independent variables and mediator
are related to dependent variables [34]. Within the correlation
framework, a 3-step composite analysis was performed to test
the mediating effects, which has been used in many studies
[17,33,38,39]. In this study, first, social support was regressed
on resilience. Second, QOL was regressed on resilience. Finally,
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QOL was regressed on resilience and social support. Separate
coefficients for each regression equation were tested. There
are 3 explanations for the results of regression coefficient ex-
amination. First, when the coefficient of the first step is not
significant, mediating effects analysis is ended. Second, when
the coefficients of the first and second step are significant and
the coefficient for the independent variable (resilience) in the
third step is not significant, this represents a significant full
mediating effect. Third, when the coefficient of the first step
and the second step are significant, and the coefficient for the
independent variable (resilience) in the third step is less than
the result of the second step, this represents a significant me-
diating effect, but the mediating effect is partial.

Results

Participants

The participants were 98 Chinese women. The average age of
the participants was 47.02 years (SD=9.59, range=21-79). Most
participants were married, and most had children. A total of
78 participants (79.6%) had less than 1 year since time of di-
agnosis. Regarding disease severity (stage of breast cancer),
most participants were at stage Il (n=40, 40.8%). Ninety-four
participants (95.9%) had modified radical mastectomy, and 71
(72.4%) continuously received surgery and adjuvant chemother-
apy. Other demographic information is presented in Table 1.

Descriptive analysis of resilience, social support, and QOL

The basic descriptive statistics of resilience, social support,
and QOL are shown in Tables 2 and 3. The mean score for re-
silience was 54.68 (SD=16.83, range=23-93). The mean score
for social support was 61.73 (SD=14.32, range=31-95), and the
domain of affectionate support scored showed lower scores.
Social support levels differed significantly by participant mar-
ital status (F=2.214, p=0.018), monthly income (F=4.389,
p=0.015), living place (F=4.814, p=0.004), time since diagnosis
(F=4.201, p=0.018), stage of breast cancer (F=6.445, p<0.001),
and surgery type (t =3.770, p<0.001). The total mean score of
QOL was 80.74 (SD=19.49, range=35-129), and the domains
of emotional well-being and functional well-being had low-
er scores than the others. QOL levels differed significantly by
participant monthly income (F=3.784, p=0.026), time since di-
agnosis (F=5.982, p=0.004), stage of breast cancer (F=9.549,
p<0.001), and surgery type (t=4.095, p<0.001).

Correlation analysis among resilience, social support, and
quality of life

The correlations among resilience, social support, and quali-
ty of life are shown in Table 4. Resilience and social support
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were found to be highly related to QOL. Resilience was pos-
itively correlated with total social support (r=0.660, p<0.01),
the 4 subscales of social support, and quality of life (r=0.745,
p<0.01). Total social support and its domains were also sig-
nificantly correlated with QOL. Positive social interaction sup-
port and QOL had the highest correlation coefficient (r=0.909,
p<0.01). The 4 subscales of social support correlated signifi-
cantly with each other. Affectionate support and positive so-
cial interaction support had the highest correlation coefficient
(r=0.859, p<0.01).

The effect of social support on the relation between
resilience and quality of life

Results indicated that social support can play a partial mediator
role between resilience and QOL, as shown as Figure 2. In the
first step, social support was regressed on resilience ($=0.491,
p<0.001) after controlling for participant marital status, monthly
income, living place, time since diagnosis, stage of breast can-
cer, and surgery type. The second step involved regressing QOL
on the independent variable (resilience). Because participant
monthly income, time since diagnosis, stage of breast cancer,
and surgery type could affect QOL, they were controlled for in
the regression by entering them into the first block of the equa-
tion. Resilience was entered into the second block. QOL signif-
icantly was regressed on resilience (8=0.569, p<0.001). In the
final step, QOL was regressed on resilience and the mediator
(social support). Participant monthly income, time since diag-
nosis, stage of breast cancer, and surgery type were entered
into the first block of the equation, and resilience and social
support were entered into the second block. QOL significant-
ly was regressed on resilience (3=0.404, p<0.001) and social
support (8=0.325, p<0.001), respectively. Through 3-step re-
gression, social support had a significant mediating effect, and
the mediation effect ratios were 0.491*0.325/0.569~28.0%.

Discussion

This study explored the role of social support in the relation-
ship between resilience and QOL among Chinese patients with
breast cancer. Results indicated that social support was posi-
tively correlated with resilience and QOL. Social support plays
a partial mediator role in the relationship. The results partial-
ly support our hypothesis.

In order to reduce the risk of cancer recurrence and death, most
patients with breast cancer who receive medical treatment af-
ter surgery require repeated hospitalization [40]. In one study,
54.6% of hospitalized patients with cancer experienced signifi-
cant emotional distress, including anxiety and depression [41].
Resilience has a positive effect on health outcomes of patients
with cancer [41]. The current study found that resilience not
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Table 1. Participants’ demographic and disease characteristics (N=98).

Characteristic N (%) Mean (SD)

Age (years) 47.02 (9.59)
””””””” Maritalstatus
~ Mamed s @8
~ Dbworced 7 @y
o singe 3 @
""""""" Children
""""""""" Ys & w8
N o ©2»
””””””” Educationlevel
~ Beowprimaryschool 2 w2
""""""""" unior highschool 4 @
© Highschoolorsome college 34 @an)
~ Univessityorabove s e

Full-time/part-time 21 (21.4)
© Retred 6 3
© Unemployed & @9y
””””””””” Onleave duetoilliess 18 (8&

<1,000 13 (13.3)
1,000-3,000 32 (32.7)
3,000 53 (54.1)

Provincial capital 28 (28.6)
© Prefecturedlevelcty 25 @ss
""""""""" County 8 (@88
""""""""" vilage . w o oa3
""""""" mswrance
© Newrural cooperative medical system 23 @35
© Medicalinsurance e &
N 7 ey

<lyear 78 (79.6)
Between 1 and 2 years 16 (16.3)
Between 2 and 5 years 4 (4.1)
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Table 1 continued. Participants’ demographic and disease characteristics (N=98).

Characteristic N (%) Mean (SD)

Stage of breast cancer

0 6 (6.1)
o 9 ows
w0 w@ws
o w s esy
N s ©
””””””” Swigery
© lumpectomy/breast consenving surgery s @y
© Modified radical mastectomy 94 (9

Surgery only 20 (20.4)
© Sugery+adjwant chemotherapy 71 @ia
""""""""" Chemotherapy 2@
""""""""" Others s Gy

Table 2. Descriptive data for resilience, social support, and quality of life and scores (N=98).

Scale Nui':e':::: 2l Pososfil:;l;:::ge Ac::::;:\:sge Mean (SD) Cranach’s a
CD-RISC25 25 0-100 23-93 54.68 (16.83) 0.95
"""" Tenany 13 o0s2 1049 2770 (939) 094
"""" Stengh 8 o032 63 185 (72 088
"""" optmism 4 o1 31 840 (93) 063
mossssc 9 o100 3195 6173 (1432) 095
"""" Emotionalinformation support 8 840 1140 2355 (740) 092
"""" Tangblesupport 4 420 420 1424 (309 08
"""" Affectionate suppot 3 315 415 1049 (3) 08
"""" Positive socialinteraction 4 420 620 1345 (17) 085
e 36 o144 35-129 8074 (1949) 01
"""" Physical wellbeing 7 028 428 1732 (48) 078
"""" Social/family wellbeing 7 028 328 1624 (574) 086
"""" Emotional wellbeing 6 o024 123 1287 (560) 08
"""" Functional Wellbeing 7 o028 228 1371 (547) 084
"""" Additional concerns 9 036 1032 2060 (@474) 062

CD-RISC25 - Connor-Davidson Resilience Scale 25; MOS-SSS-C — Medical Outcomes Study Social Support Survey; FACT-B — Functional
Assessment of Cancer Therapy Breast Cancer.
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Table 3. The differences among sample characteristics, social support and quality of life.

Social support

Variable

Marital status F=4.214 0.018 F=2.542 0.084

New rural co-operative medical

system 56.04 (16.13) 76.17 (20.30)
"""" Medicalinsurance 6401 (1353 8128 (949
"""" N  es @9 %s7 sy
Timesince diagnosis Fea200 o018 Fe5982 0004
"""" dyer 6037 (4200 7769 (1899
"""" Between 1and 2years 6588 (1280 9000 (574
"""" Between2and Syeas 7925 (1307 10320 L3
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Table 3 continued. The differences among sample characteristics, social support and quality of life.

Social support

Variable
Mean (SD) torF P-value Mean (SD)

Stage of breast cancer F=6.445 <0.001 F=9.549 <0.001
"""" o 700 6 10300 az3)
"""" o 7089 (sed e @y
"""" W 6133 (23 8112 (e3¢
"""" mo see0 (14 7076 (18
"""" v  su3 ey e7s @o2)
CSugeytpe  t=3770 <0001 t=4095 <0001
"""" Lmpedomybreast 0SS gr00 4y e G20
"""" Modified radical mastectomy 6998 (1373 7920 @83
Treatmenttype 152 o214 1711 0170
"""" Sugeryonly 5700 (1489) 7480 (7
"""" Surgery + adjwvant

chemotherapy 62.79 (13.77) 81.68 (19.24)
"""" Chemotherapy 7350 (3040) 7200 G677)
"""" Othes 6700 (1414  oago (429
QOL — quality of life.
Table 4. Correlation matrix for resilience, social support, and quality of life.

1 p) 3 4 5 6 '/ 8

1 TR 1
"""" 2SS e60% 1
"""" 3 B s89% 8991
"""" 4 TS s gaae 0™ 1
"""" s AS sie™ oges™  ees™ 85 1
"""" 6  PS 613 909% 745 790% g% 1
"""" 7 QoL 74s™  737%  ees™  626™ 540 660 1

TR — total resilience; SS — social support; ES — emotional-information support; TS — tangible support; AS — affectionate support;
PS — positive social interaction; QOL — quality of life. ** p<0.01.

only directly affected the QOL of patients with breast cancer,
but also indirectly affected their QOL through social support.

The direct relationship between resilience and QOL was simi-
lar to the finding of Ristevska-Dimitrovska and colleagues who
reported a positive relationship between resilience and QOL in
women with breast cancer [12]. Some studies also reported that
resilience improvement appeared to be significant for mental
health recovery [8,42,43]. This may suggest that trait-resilient

individuals are better able to resist negative responses gener-
ated by the diagnosis and treatment of breast cancer.

Additionally, the mediation effect of social support in the re-
lation of resilience and QOL is similar that reported in a re-
cent study [17]. Moreover, previous findings in other types of
studies also indicated that social support acted as a media-
tor in the association between stress and health outcomes in
the context of cancer [18,39,44]. However, few studies linked
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Independent Mediator Depandent
variable variable variable
| Social support |
(0.497%%%)4 ”",,‘7 ~.\\ (0.325%%%) 44+
(0.569%)++ A

Resilience

— Direct effect relationship
------ » Mediation relationship

Quality of life

(0.4045%) 44+

Figure 2. The mediator model of social support. *** p<0.001.
“+” The first step represents social support regressed
on resilience. “++” The second step represents quality
of life regressed on resilience. “+++” The third step
represents quality of life regressed on resilience and
social support.

social support as a mediator of resilience and QOL in the con-
text of cancer. Because of this, some explanations given may
involve indirect evidence. On the one hand, active coping mech-
anisms are readily used by trait-resilient individuals when deal-
ing with stressful life situations [43,45]. Evidence indicates the
use of an active coping style partly mediated the relationship
between social support and mental health [46]. Importantly,
social support preceded and facilitated the use of active cop-
ing mechanisms [47]. Hence, we speculate that patients with
breast cancer who have higher resiliency may use an active
coping style under the influence of social support to improve
their current quality of life. On the other hand, there is an ex-
planation from the perspective of neurobiology. When patients
with breast cancer perceived stressful effects of breast can-
cer and treatment-induced adverse effects, the hypothalam-
ic-pituitary-adrenocortical(HPA) system involving the stress
response is strongly activated [48]. Building on the results of
animal and human studies, the regulation of social support
heavily depends on 2 neuropeptides — oxytocin and vasopres-
sin —which promote social behavior and may inhibit the HPA
axis reactivity to stress [49-51]. Resilience to stress is asso-
ciated with the regulation of noradrenergic activity produced
by the HPA system within an optimal window [48]. Within this
framework, resilient individuals may need the participation of
social support through brain mechanisms for maintaining psy-
chological well-being.

Although resilience can affect QOL through the mediation of
social support, the mediation was partial and the mediation
effect ratios were only 28.0% in our study, suggesting that oth-
er potential mediating variables contribute to the relationship
between resilience and QOL. A recent study investigated med-
ical students and found that resilience can predict psychologi-
cal well-being, and that optimism plays a minor mediation role
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in the relationship between resilience and psychological well-
being [52]. Self-efficacy was also predicted as a mediator for
the effect of resilience on pain in osteoarthritic patients [53].
There may be other factors in the relationship between resil-
ience and health outcomes, such as self-esteem, hope, and
spirituality [43].

There are some limitations in the present study. First, the cross-
sectional design cannot offer a precise explanation of the causal
mechanisms between the 2 variables. Longitudinal studies or
randomized controlled trials (RCT) will be necessary to further
confirm our results. Second, the heterogeneity in our sample
characteristics may have caused bias in our results. In future
studies, sample size should be expanded. Third, this study is
largely based on quantitative methods. Qualitative methods
should be considered to explore the meaning of the relation-
ship among resilience, social support, and QOL. Apart from this,
only social support as a mediator variable was included to ex-
plore the relationship between resilience and QOL. Other fac-
tors may also have effects on the relationship in patients with
breast cancer, such as optimism, self-efficacy, and self-esteem.

Conclusions

In conclusion, despite the limitations noted above, this study
is the first to explore the role of social support in the relation-
ship between resilience and QOL among Chinese patients with
breast cancer. Social support should be valued as an important
component of sensitive healthcare for the improvement of re-
silience and QOL of survivors of breast cancer. Sources of so-
cial support should be evaluated before and during treatment.
Specifically, the family is one of the important social support
systems for women with cancer. Therefore, husbands and oth-
er family members should be mobilized to participate in re-
lated courses or strategies. Health professionals are also an
important source of social support for Chinese women with
breast cancer, and should have a better understanding of these
women’s experiences. Finally, appropriate guidelines should
be provided to help women with breast cancer seek effective
support and enhance their resilience to improve their QOL af-
ter breast cancer.
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