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Abstract
Purpose: Sleep disorders are prevalent and often neglected among breast cancer patients. This study
aimed to identify the association among perceived stress, loneliness, resilience and sleep disorders, and
to further explore whether resilience could be a moderator in the association between perceived stress,
loneliness and sleep disorders among Chinese female breast cancer patients.

Methods: A cross-sectional study was conducted at a tertiary hospital in Anshan, China from October
2019 to October 2020. 492 valid questionnaires were collected. Patients were asked in response to the
questionnaires including the Pittsburgh Sleep Quality Index, Perceived Stress Scale-10, the Three-Item
Loneliness Scale and Resilience Scale-14. The association among perceived stress, loneliness, resilience
and perceived stress/loneliness × resilience interaction with sleep disorders were examined by
hierarchical multiple regression analysis. The interaction was visualized by using simple slope analysis.

Results: In our study, 36.58% of the female breast cancer patients reported sleep disorders. Perceived
stress and loneliness were related to sleep disorders. Resilience could moderate the relationship
between them and sleep disorders. When resilience was higher, perceived stress and loneliness had a
weaker impact on sleep disorders.

Conclusions: There was a high prevalence of sleep disorders and this study implied an adverse effect of
perceived stress, loneliness on the sleep quality. However, resilience could moderate the association
between perceived stress, loneliness and sleep disorders. More positive psychological interventions
should be integrated into the prevention of sleep disorders among cancer patients.

Introduction
Breast cancer (BC) is currently one of the most common malignant tumors in women worldwide, whose
incidence has been sharply increasing in recent decade [12]. After a series of diagnoses and treatments,
BC patients suffer from pain, fatigue, anxiety and sleep disorders, giving rise to increasing the risk of all-
cause mortality among women [3]. Among negative health consequences, sleep disorders receive
inadequate academic attention. Sleep disorders generally comprise various potential symptoms and
disturbances including insomnia, nighttime sleep disruptions and excessive daytime sleepiness, etc.
Some studies have shown that the incidence of sleep disorders among breast cancer survivors (BCSs) is
signi�cantly higher than that of the general population [35]. Thus, in order to relieve sleep disorders
among female BC patients, it is vital to explore the potential in�uencing factors.

Psychological factors such as perceived stress can affect the sleep quality of BC patients [10]. Perceived
stress refers to the cognitive, psychological and physiological reactions of individuals confronted the
various life events beyond their mental endurance [21]. Previous study has shown that stress can lead to
rapid progression of cancer disease and severe physical and psychological consequences for patients
[3]. According to the stress-coping model, whether the stressor produces stress after acting on the
individual is related to their cognitive [11]. BC patients not only have to face the threat of cancer to life,
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but also have to accept the reality of self-image disturbances in the process of treatment, which will
inevitably lead to long-term distress, and are more prone to suffer from psychological stress than other
cancer patients [10]. In addition, Scholars emphasized that those who have stronger stress perceptions
are more prone to suffer from sleep disorders [17]. Therefore, the rising levels of perceived stress will
contribute to poor sleep quality.

Loneliness is de�ned as subjective distress due to a discordance between expected and actual
perceived social relationships, which is a relevant psychological construct correlated to the social
contexts of cancer [16]. Loneliness is detrimental to cancer patients’ psychological well-being and even
lead to negative health outcomes including sleep disorders, anxiety and depressive symptoms [20].
Speci�cally, after experiencing a cancer diagnosis, BC patients are more vulnerable to have higher
expectations of emotional support, whereas these expectations cannot be fully met due to subjective or
objective reasons, which in turn leads to higher loneliness [2]. Matthews et al. reported that the
relationship between loneliness and poor sleep quality in adults was especially performed for those who
had experienced traumatic events [25]. Besides, study in individuals with cancer showed that they
generally prone to moderate levels of loneliness and that would result in poorer mental health and sleep
quality [7]. Hence, loneliness might be served as a risk factor of sleep disorders. However, there are few
studies have directly explored the relationship between the loneliness and sleep disorders among
Chinese female BC patients. Since these negative psychological factors (perceived stress and
loneliness) might affect the patients’ sleep quality, it is necessary to explore some positive psychological
resources to cope with the adverse effect.

Resilience, as a personality trait de�ned by �exibility in response to changing environmental demands
and the ability to recover from negative life experiences (adversity), is a psychological concept [30].
Patients with high resilience have a clearly cognition to their diseases, and more strictly stick with the
treatment to avoid risks and reduce negative factors of coping style [18]. Zou et al. revealed that high
resilience increased patients’ positive affect and decreased negative emotions as well as relieved
cancer-related fatigue (e.g. pain, sleep disturbance) [39]. Researches have also shown that resilience
acted as a moderated mediation role in the correlation between stress and negative affect in cancer
survivors [26].

Previous studies have con�rmed that the associations of perceived stress, loneliness with sleep quality
and the correlations of resilience with the symptoms among cancer survivors. Perceived stress and
loneliness might be predictors of sleep disorders [20, 37]. Carli et al. have shown that resilience was
regarded as a protective factor for sleep quality [5]. Nevertheless, the role of resilience as a moderating
role in the relationships between perceived stress, loneliness and sleep disorders among Chinese female
BC patients are still not be examined to our limited knowledge. Academically, resilience is not only a
personality trait, but also a positive coping style and an interactive dynamic construct [30], which can
adjust negative factors together with facilitating positive psychological changes and health outcomes in
the process of the cancer experience [33].
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In view of the above concerns, this study aimed to examine (1) the relationships perceived stress,
loneliness with sleep disorders, and (2) to further explore whether resilience moderated the effect of
perceived stress, loneliness on sleep disorders in Chinese BC patients.

Methods

Participants and design
The study was conducted at a tertiary hospital in Anshan, China from October 2019 to October 2020. All
participants were from the Department of Breast Surgery. All the patients had completed surgical
treatment and continued radiotherapy or chemotherapy. The inclusion criteria in our study were as
follows: 1) 18 years old or above, female; 2) diagnosed with breast cancer (I-IV); 3) �uent
communications in Chinese and had the ability to accurately answer questions. Exclusion criteria were
as follows: 1) patients had a history of psychosis in the light of medical records or were unable to read
the protocol and questionnaire; 2) unwilling to be enrolled into the program.

Data collection
The data collection was completed by researchers and medical staff, of whom had underwent rigorous
training before the survey. When the eligible patients were ready to be discharged from breast surgery
ward, their attending physician would invited them to participate in the study. After patients signed an
informed consent form, they were asked to �ll out a questionnaire in a quiet room in the inpatient
department. The researchers would guide participants how to �ll in the questionnaire and explained item
if participants had di�culty in reading or understanding. The process of collecting questionnaires had
strict quality control measures to avoid possible bias. Of the 522 eligible patients, 492 patients agreed to
participate and �ll in completing questionnaires, with effective response rate of 94.25%. The main
reasons for non-participation included physical problems, mobility-impaired and not interested in this
research.

Measures

Measurement of sleep disorders
The Study used the Pittsburgh Sleep Quality Index (PSQI) scale [4] to evaluate overall sleep problems of
the patients; it includes 19 self-rated items scale that consists of seven dimensions: sleep duration,
sleep latency, sleep disturbance, habitual sleep e�ciency, sleeping medication use, daytime dysfunction,
and overall sleep quality. Each component is rated on a scale of 0-3, a global PSQI score was determined
by summing the seven components scores, which ranged from 0 to 21. The higher scores indicate lower
sleep quality, and a PSQI score greater than 5 identi�es an individual with sleep disorders [4]. The
Chinese version had been demonstrated adequate reliability and validity in previous research [15] and
Cronbach's α was 0.909 in this study.

Measurement of perceived stress
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The Perceived Stress Scale-10 (PSS-10) was used to assess participants’ perception of stress [6]. Each
item was answered by a 5-point Likert scale (0= “never” to 4= “very often”). The total score ranges from 0
to 40 with a higher score indicating higher level of perceived stress. The Chinese version of the scale had
been veri�ed to a good reliability and validity [36]. In this study, the Cronbach’s alpha coe�cient for the
total scale was 0.702.

Measurement of loneliness
Loneliness was measured by the 3-item version of the UCLA Loneliness Scale [19]. Each item was rated
on a 3-point scale ranging from 1 (hardly ever) to 3 (often), with higher scores indicating greater
loneliness. This scale had good reliability and validity among different groups [13]. The Cronbach’s alpha
coe�cient for the total scale was 0.919 in our study.

Measurement of resilience
The resilience was measured using the US English Version of the 14-item Resilience Scale (RS-14) [34].
Items used a 7-point Likert scale ranging from “strongly disagree” to “strongly agree”. The total score of
the scale ranged from 14-98, with higher scores indicating higher levels of resilience. The reliability and
validity of the Chinese version had been con�rmed [32]. In our research, the Cronbach’s alpha coe�cient
for the total scale was 0.969.

Demographic and clinical characteristics
Demographic variables included age, residence, marital status, educational level, monthly income,
principal caregiver and physical activity were obtained in this study. Age was divided as two groups
including “≤55 years old” and “>55 years old”. Residence was categorized as “city” and “rural”. Marital
status included “married/cohabitation” and “single/divorced/widow/separated”. Educational level was
divided as “primary/middle school”, “high school” and “junior college and over”. Monthly income was
categorized as “≤3000”, “3000-5000” and “>5000”. Principal caregiver was divided into “spouse”,
“relatives” and “adult children”. Physical activity was divided into “yes” and “no” two groups. Clinical
factors comprised cancer stages, recurrence, chemotherapy, radiotherapy. Cancer stages were divided
as “I”, “II” and “III+IV” three groups. Recurrence, chemotherapy and radiotherapy were categorized as
“yes” and “no” two groups, respectively.

Statistical analysis
Firstly, the demographic and clinical variables were described with number (n), percentage (%) and mean,
standard deviation (SD) as appropriate. Group comparisons of continuous variables were made by using
t-test or one-way ANOVA. Secondly, the correlation between continuous variables was described by
using Pearson correlation analysis. Thirdly, hierarchical multiple regression was conducted for testing
the association among perceived stress, loneliness, resilience and sleep disorders together with
exploring the moderating role of resilience on the association among perceived stress, loneliness and
sleep disorders, respectively. In step 1, age and principal caregiver in univariate analysis (P < 0.05) were
added. Perceived stress, loneliness and resilience were added in step 2, respectively. Finally, the product
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of perceived stress, loneliness and resilience respectively was added in step 3. All research variables
were centralized before regression analysis to explain differences in scale scores. If the interaction
effect was statistically signi�cant, simple slope analysis was conducted to visualize the interaction term.
In the present study, the Variance In�ation Factor (VIF) values < 10, which indicated that multicollinearity
was not an issue in the estimate. All the statistical analyses were performed using SPSS 21.0 (IBM, Asia
Analytics Shanghai), with a two-tailed P < 0.05 viewed as statistically signi�cant.

Results

Descriptive statistics
Demographic and clinical characteristics of participants and group differences on sleep disorders were
displayed in Table 1. In our research, of the 492 respondents, the average age of patients was
55.35±10.57 (Mean ± SD) years. A total of 251 (51%) patients were cared by relatives, 184 (37%) patients
were cared by spouse and 57 (12%) patients were cared by adult children. Among the seven
demographic variables, only principal caregiver was found to be signi�cantly correlated with sleep
disorders, patients who were cared by spouse reported higher sleep disorders than those were cared by
relatives and adult children (P <0.05). However, there were no signi�cant differences on age, residence,
marital status, education level, monthly income, physical activity, cancer stages, recurrence,
chemotherapy and radiotherapy on sleep disorders in the descriptive statistics (P>0.05).

Table 1 Demographic characteristics and clinical characteristics of the study subjects (N = 492) and
univariate analysis for the factors related to the sleep disorders
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Variables N (%) Sleep disorders

Mean±SD F/t p-
value

Age (years)     0.841 0.401

≤55 233
(47)

5.44±3.36    

>55 259
(53)

5.19±3.29    

Residence     0.403 0.687

city 375
(76)

5.34±3.26    

rural 117
(24)

5.20±3.54    

Marital status     -0.397 0.692

  married/cohabitation 495
(92)

5.29±3.32    

  single/divorced/Separated/widow 37 (8) 5.29±3.32    

Education level     0.940 0.391

  primary/middle school 165
(34)

5.08±3.41    

  high school 222
(45)

5.31±3.25    

  junior College and over 105
(21)

5.65±3.36    

Income (Yuan per Month)     1.483 0.476

  ≤3000 120
(24)

5.71±3.89    

  3000-5000 309
(63)

5.16±3.18    

  >5000 63 (13) 5.27±2.79    

Principal caregiver     3.041 0.049

  spouse 184
(37)

5.76±3.51    

  relatives 251
(51)

4.96±3.14    

  adult children 57 (12) 5.35±3.36    
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Physical activity        

  yes 447(91) 5.23±3.29 1.663 0.097

  no 45 (9) 6.09±3.62    

Cancer stages     0.463 0.630

  I 143
(29)

5.35±3.51    

  II 199
(40)

5.14±3.20    

  III+IV 150
(31)

5.48±3.32    

Recurrence        

  yes 65 (13) 6.02±3.30 1.855 0.064

  no 427
(87)

5.20±3.32    

Chemotherapy     -0.813 0.417

  yes 281(57) 5.20±3.25    

  no 211(43) 5.45±3.42    

Radiotherapy     0.993 0.321

  yes 334
(68)

5.41±3.38    

  no 158
(32)

5.09±3.21    

Correlation between continuous variables and sleep quality
Correlation coe�cients between continuous variables were presented in Table 2. The mean score of
sleep disorders among BC patients was 5.30±3.32. The level of sleep disorders was positively correlated
with perceived stress (r = 0.168, P < 0.01), and loneliness (r = 0.158, P < 0.01). Resilience was negatively
associated with sleep disorders (r = -0.466, P < 0.01) and negatively correlated with perceived stress (r =
-0.208, P < 0.01), and loneliness (r = -0.122, P < 0.01).

Table 2 Correlations of continuous variables
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Variables Mean±SD 1 2 3 4 5

1. Age (years) 55.35±10.57 1        

2.Sleep disorders 5.30±3.32 -0.081 1      

3.Perceived stress 19.58±3.12 -0.07 0.168** 1    

4.Loneliness 5.00±1.65 -0.171** 0.158** 0.389** 1  

5.Resilience 75.76±11.83 0.104* -0.466** -0.208** -0.122** 1

*P < 0.05;

**P < 0.01 (two-tailed).

 

Hierarchical multiple linear regression
The results of hierarchical regression analyses were shown in Table 3 and 4, respectively. Firstly, the
control variables (age, principal caregiver) signi�cantly explained sleep disorders (adjusted R2 = 0.014,
ΔR2 = 0.020, P < 0.05). In step 2, perceived stress and loneliness were signi�cantly positive related to
sleep disorders, separately ( β = 0.082, P < 0.05; β = 0.119, P < 0.01), while resilience was signi�cantly
and negatively associated with sleep disorders as shown in Table 3 and 4 ( β = -0.452, P < 0.01; β =
-0.455, P < 0.01). Perceived stress and resilience improved the model �ts of sleep disorders (adjusted R2

= 0.213, ΔR2 = 0.218, P < 0.01), loneliness and resilience alleviated the model �ts of sleep disorders
(adjusted R2 = 0.238, ΔR2 = 0.225, P < 0.01). The perceived stress × resilience interaction term was
signi�cantly and negatively associated with sleep disorders ( β = -0.103, P < 0.01) in step 3. Simple slope
analysis revealed that when resilience is higher, the association between perceived stress and sleep
disorders becomes weaker. That is, the impacts of perceived stress on sleep disorders were different in
low (1 SD below the mean, β = 0.188, P < 0.01), mean (β = 0.110, P < 0.01) and high (1 SD above the
mean, β = 0.032, P < 0.01) levels of resilience. The interaction is visualized in Figure 1; the loneliness ×
resilience interaction term was also signi�cantly and negatively associated with sleep disorders ( β =
-0.133, P < 0.01) in step 3. Simple slope analysis revealed that when resilience is higher, the association
between loneliness and sleep disorders becomes weaker. In other words, the impacts of loneliness on
sleep disorders were different in low (1 SD below the mean, β = 0.279, P < 0.01), mean (β = 0.135, P <
0.01) and high (1 SD above the mean, β = -0.01, P < 0.01) levels of resilience. The interaction is visualized
in Figure 2.

Table 3 Regression analyses of perceived stress, resilience on sleep disorders
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Variables Step 1 (β) Step 2 (β) Step 3 (β)

Age (years) -0.092* 0.023 0.015

Principal caregiver      

caregiver-1 -0.124* -0.123* -0.117**

caregiver-2 -0.020 -0.093* -0.104*

Perceived stress   0.082* 0.109**

Resilience   -0.452** -0.443**

Perceived stress × Resilience     -0.103**

F 3.376* 30.466** 26.694**

Adjusted R2 0.014 0.231 0.239

ΔR2 0.020 0.218 0.010

Note: “Caregiver-1” means “relatives” vs. “spouse”, “Caregiver-2” means “adult children” vs. “spouse”

*P < 0.05;

**P < 0.01 (two-tailed).

 
Table 4 Regression analyses of loneliness, resilience on sleep disorders
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Variables Step 1 (β) Step 2 (β) Step 3 (β)

Age (years) -0.092* -0.008 -0.009

Principal caregiver      

caregiver-1 -0.124* -0.135* -0.129**

caregiver-2 -0.002 -0.096* -0.094*

Loneliness   0.119** 0.134**

Resilience   -0.455** -0.443**

Loneliness × Resilience     -0.133**

F 3.376* 31.647** 28.810**

Adjusted R2 0.014 0.238 0.254

ΔR2 0.020 0.225 0.017

Note: “Caregiver-1” means “relatives” vs. “spouse”, “Caregiver-2” means “adult children” vs. “spouse”

*P < 0.05;

**P < 0.01 (two-tailed).

Discussion
This study examined the association between perceived stress, loneliness and sleep disorders
respectively, as well as explored whether resilience (a protective factor) could moderate the relationship
between perceived stress, loneliness and sleep disorders among Chinese female BC patients. In our
study, the prevalence of sleep disorders in female BC patients was 36.58% and it was much higher than
the prevalence of general population in China (14.39%) [24], higher than the prevalence in Korea (16.61%)
[22], higher than the prevalence of a previous study among adult female BC patients in Australia (17.5%)
[40] and also higher than the prevalence in America (18.64%) [8]. There might be several reasons for the
situation. First of all, the negative psychological emotions or concomitant symptoms associated with the
disease have not been eased. Speci�cally, psychological stress and discomfort following surgery
contributed to sleep disturbances in BC patients [23]. In addition, lacking of professional psychological
nursing staff and counseling institutions to disseminate knowledge to patients about how to alleviate
cancer-related adverse symptoms like sleep disorders. Consequently, the problem of sleep quality
among BC patients are worthy of concern as well as need to get resolved in time.

The results also revealed that perceived stress and loneliness were signi�cantly correlated with sleep
disorders. Women diagnosed with BC would give rise to a series of stressors, including fear of disease
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progression, unexpected side effects and psychologically unpleasant emotional experience [31].
Psychological stress could have a profound impact on sleep, such as causing insomnia or dyssomnia
[29]. Indeed, sleep disorders were more commonly when patients with stronger and frequent stress
response [28]. Hence, healthcare providers should target for various forms of stress reduction
interventions which can relieve sleep disorders for female BC patients. Furthermore, loneliness was also
associated with sleep disorders. Cancer-related loneliness is mostly attributed to unmet social
involvement or expectations in personal interactions [1]. Loneliness prompted the perception of social
threats, which might result in poor health outcomes and stronger sense of stress as well as heighten
adverse symptoms such as fatigue, sleep disturbances [2]. Scholars have demonstrated loneliness leads
to increasing daytime dysfunction and nightly micro-awakenings, thus indicating the linkage of
loneliness with sleep disorders [27]. Overall, interventions related to loneliness should be given more
attention to mitigating negative impact on BC patients.

In this study, resilience was a positive and protective psychology resource for sleep disorders.
Additionally, resilience was found to moderate the association of perceived stress and loneliness with
sleep disorders. When taking the interaction of perceived stress, loneliness and resilience respectively
into the model, it was obvious that the interaction had a signi�cant effect on sleep disorders. Simple
slope analysis also revealed that when resilience was higher, the association between perceived stress,
loneliness and sleep disorders becomes weaker separately. That is, the results suggested that when
women experience a traumatic event and have lower level of resilience, perceived stress aggravated their
sleep disorders. Inversely, individuals with higher resilience serves themselves as tenacious and are
adaptable to challenging events, which help them with their sleep problems [9]. Similarly, the loneliness-
sleep disorders relationship was much stronger for those with lower resilience in comparison to those
with high levels of resilience. Hence, interactions indicated that the sensitivity among female breast
cancer patients to the effects of perceived stress and loneliness on sleep disorders depends on the
positive psychological factor of resilience. The results are in line with previous studies, which found in
the COVID-19 context of loneliness-sleep problems [14] and the result of the study on gastrointestinal
cancer patients [38], that both perceived stress or loneliness and resilience predict sleep disorders by an
interactive manner.

Limitations

Three limitations of our study should be noted. First, conclusions on the causality of the linkages
observed among perceived stress, loneliness, resilience and sleep quality could not be drawn as a result
of the cross-sectional design. Second, patients were recruited from a single hospital, Liaoning Province,
northeast China, it still needs further studies to be carried out to examine the external generalization of
our results among breast cancer patients in different regions or cultural backgrounds. Third, all the
variables were measured by using self-report questionnaires, which could be vulnerable to retrospective
bias. Further research should consider multiple methodologies to assessing sleep quality.

Clinical implications
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Results of our study have implications for future research and clinical nursing. Firstly, clinical nurses
should pay attention to the impact that intrinsic psychological symptoms have on sleep quality after
diagnosis of BC in order to alleviate sleep disturbances in this population. For this purpose, consultation
by psychologists and mental health professionals should be offered to the patients with poor sleep
quality. Secondly, social-psychological factors (perceived stress and loneliness) ought to be considered
as one of the most dominating prevention indicator for cancer patients, which may be a key missing
component in nursing process [2, 37]. More concretely, the psychological demand regarding the course
of the patients’ treatment and care should be combined with to relieve their negative emotion and
improve sleep quality. Finally, future research needs to be tailored to some positive psychological
variables (e.g., resilience) in the development of improving cancer patients’ health interventions.

Conclusions
In summary, the prevalence of sleep disorders among female BC patients in our study was high.
Perceived stress and loneliness were positively associated with sleep disorders, and resilience was
negatively associated with sleep disorders, it could relieve the association between perceived stress,
loneliness and sleep disorders. In addition to providing resilience training, positive psychological
intervention should be integrated into the prevention of sleep quality among Chinese BC patients.
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Figure 1

Simple slope plot of interaction between perceived stress and resilience on sleep disorders (N = 492).
Note: Low, 1 SD below the mean; high, 1 SD above the mean. Abbreviation: SD, standard deviation.
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Figure 2

Simple slope plot of interaction between loneliness and resilience on sleep disorders (N = 492). Note:
Low, 1 SD below the mean; high, 1 SD above the mean. Abbreviation: SD, standard deviation.


