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Objective. Perceived control refers to an individual’s subjective perception, affective experience, or cognitive beliefs regarding their
level of control. The objective of this study was to examine the relationship between perceived control and quality of life (QoL)
among breast cancer (BC) patients using a structural equation model. Method. Participants (N=80) completed questionnaire
surveys on perceived control and QoL using the Cancer Experience and Efficacy Scale (CEES) and the Quality of Life Ques-
tionnaire Core 30 (EORTC QLQ-C30 V3.0), respectively. Structural equation modeling was employed to examine the associations
between perceived control factors, including cancer experience and control efficacy, and QoL. Results. The QoL in BC patients was
found to be significantly negatively correlated with physical symptoms, accounting for 51.6%. This indicates that the QoL of
patients decreased by 51.6% with each unit increase in physical symptoms. In terms of perceived control among BC patients,
socioeconomic strain exerted the greatest influence on cancer experience, accounting for 44.3%, followed by emotional strain and
personal strain at 40.08% and 34.6%, respectively. Group efficacy had the highest impact on control efficacy at 43.0%, followed by
individual efficacy and medical efficacy at 41.8% and 29.7%, respectively. QoL in BC patients decreased by 4.2% with every unit
increase in cancer experience but improved by 3.5% with every unit increase in control efficacy. Conclusion. The structural
equation model facilitates a comprehensive understanding of the interrelationships among various variables in perceived control
and QoL among BC patients. The cancer experience in perceived control is negatively correlated with the QoL, whereas control
efficiency demonstrates a positive correlation with QoL. Consequently, healthcare professionals should implement appropriate
interventions to alleviate physical symptoms and enhance control efficiency, thereby improving both perceived control and QoL
levels among BC patients. This trial is registered with ChiCTR2300069476.

1. Introduction

Breast cancer (BC) is prevalent malignancy in women, with
a global incidence of 2.3 million cases and 685,000 deaths
reported in 2020 [1]. In recent years, there has been
a consistent increase in BC incidence rates in China [2].
Breast cancer is a complex disease characterized by distinct
subtypes that vary in aggressiveness and response to
treatment. These subtypes are classified based on specific
characteristics of the cancer cells, including protein

expression, hormone receptors, and genetic mutations [3].
There are four well-defined subtypes (luminal A, luminal B,
HER-2-positive, and TNBC). The primary therapeutic ap-
proaches for breast cancer include surgical intervention
combined with adjuvant such as chemotherapy, radiother-
apy, endocrine therapy, and hormone therapy [4]. Advances
in oncology have improved survival rates among BC patients
[5]. However, postoperative BC patients often experience
feelings of inferiority, depression, and other negative psy-
chological effects due to mastectomy and fear of mortality
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which adversely affect their adaptability [6]. Additionally,
these patients commonly undergo long-term adjuvant
therapies such as radiotherapy, chemotherapy, or endocrine
therapy following surgery [4]. Numerous studies [7-9] have
consistently demonstrated that these therapeutic in-
terventions inevitably lead to adverse reactions, including
nausea/vomiting, sensory impairment, and alopecia, thereby
resulting in detrimental health consequences such as re-
duced survival duration, accelerated senescence, constrained
daily functioning, increased financial burden, and di-
minished quality of life. Furthermore, during the adjuvant
treatment of BC, patients commonly experience a range of
physical and psychological distress, including fatigue, sleep
disturbances, anxiety, feelings of hopelessness, and cognitive
dysfunction [10]. Therefore, interventions should encom-
pass not only prolonging survival but also addressing
symptom management, alleviating side effects, enhancing
physical and mental functioning status as well as improving
daily activities.

According to previous studies [11-13] on psychosocial
consequences of cancer therapy, QoL is considered a crucial
clinical outcome. Most disease outcomes are subjectively
assessed through QoL measures. Many scholars [14, 15]
argue that QoL is a multidimensional and dynamic concept
encompassing an individual’s perception of physical, psy-
chological, and social aspects of life. It can be influenced by
the disease process and its treatment. QoL accurately reflects
the survival status of BC patients and is an important in-
dicator for measuring tumor recovery. A multitude of
studies [16-20] have extensively investigated the association
between economic burden, social support, physical symp-
toms, psychological distress, and QoL. Despite achieving
satisfactory outcomes, these studies still lack a comprehen-
sive analysis encompassing the majority of influencing
factors. Numerous researchers have conducted a series of
investigations aimed at enhancing the QoL among BC pa-
tients, including interventions such as psychological edu-
cation [11], lifestyle modifications [21], physical activity
promotion [22], and Internet or telephone-based in-
terventions, [23, 24].

Perceived control refers to an individual’s subjective
perception, feeling, or belief in their ability to maintain or
regain stable psychological and physical functioning during
or after exposure to significant life events [25-27]. In the
context of cancer patients, perceived control encompasses
attitudes and beliefs related to the experience of cancer and
disease management [28, 29]. The anticipated outcomes are
not predetermined by external factors but rather depend on
patients’ own choices and behaviors. A heightened level of
perceived control plays a crucial role in various aspects such
as enhancing self-care abilities, mitigating negative emo-
tions, facilitating disease adaptation, and improving QoL
[30]. However, limited research has been conducted on the
correlation between perceived control and quality of life
among postoperative BC patients.

In this study, we employed structural equation modeling
to examine the associations between perceived control
(cancer experience and control efficiency) and QoL among
postoperative BC patients in western China. The utilization
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of a structural equation model facilitates a comprehensive
understanding of the interrelationships among various
variables related to perceived control and QoL in BC pa-
tients. This study can serve as a valuable reference for in-
vestigating the impact of perceived control on QoL in BC
patients.

2. Methods

2.1. Study Design and Setting. This cross-sectional study
adopted a convenience sampling method. The study was
conducted in the breast surgical department of the First
Affiliated Hospital of Xinjiang Medical University, Urumqj,
China. The protocol was reviewed and approved by the
Human Research Ethics Committee of the First Affiliated
Hospital of Xinjiang Medical University (NO: 202105-15).
Data were collected by means of face-to-face interviews
using a questionnaire survey after the participants signed an
informed consent form.

2.2. Participants. In this study, we recruited a total of 80 BC
patients who had undergone surgery through convenience
sampling from July to December 2021 in the breast surgery
ward in the hospital. Patient inclusion criteria are as follows:
® All patients were diagnosed with breast invasive ductal
carcinoma (IDC) by surgical pathology and received
modified radical mastectomy for the first time; @ combined
with chemotherapy, radiotherapy, targeted drug therapy,
endocrine therapy, etc.; ® normal cognitive function and
ability to cooperate with the study; @ 30 < age < 82 years old;
and ® informed consent was obtained from all patients.
Patient exclusion criteria are as follows: @ Patients with
severe heart, brain, liver, and kidney function diseases; @
other cancers such as cervical cancer; ® infectious diseases;
@ limb dysfunction; ® mental diseases; ® and pregnant or
lactating women.

2.3. Questionnaires and Measurements

2.3.1. General Information Questionnaire. Designed by re-
searchers according to research needs, mainly including
demographic and sociological data: age, education level,
marital status, nationality, medical payment methods,
disease-related data, etc.

2.3.2. Perceived Control. The Cancer Experience and Effi-
cacy Scale (CEES) [31], specifically designed for home cancer
patients, was utilized to assess perceived control. This scale
comprises two parts: cancer experience and control efficacy,
encompassing a total of 6 dimensions and 29 items. The
cancer experience dimension includes personal strain, so-
cioeconomic strain, and emotional strain, whereas the
control efficacy dimension encompasses personal efficacy,
collective efficacy, and medical efficacy. A scoring method
ranging from grade 5 was employed. Higher scores on the
cancer experience dimension indicate greater reported
negative experiences by patients, reflecting a lower level of
perceived control. Conversely, higher scores on the control
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efficacy dimension suggest enhanced coping abilities in
dealing with the disease and reflect a higher level of per-
ceived control.

2.3.3. Quality of Life (QoL). QoL was evaluated using the
Chinese version of the European Organization for Research
and Treatment of Cancer QoL Questionnaire Core 30
(EORTC QLQ-C30) [32]. There are 30 items in total, in-
cluding 15 items in five functional fields (physical function,
role function, cognitive function, emotional function, and
social function), 7 items in three symptom fields (fatigue,
pain, nausea, and vomiting), 6 items in the single item (each
as a field) assessment of other symptoms (dyspnea, in-
somnia, loss of appetite, constipation, diarrhea, and financial
difficulties), and 2 items assessing general health status/
quality of life. The scoring method of items 1 to 28 is divided
into four levels from “none, little, equivalent, and extraor-
dinary” (from 1 to 4 points); items 29 and 30 are divided into
7 grades, which are 1-7 points according to the patient’s
answer. Higher scores indicate better quality of life in terms
of global quality of life and functional dimensions; con-
versely, lower scores suggest better quality of life regarding
symptom burden. All of the questionnaires were done by
interview.

2.4. Data Analysis. 'The descriptive and inferential statistics
were analyzed using the SPSS (version 26.0). Statistical
description and count data were described by relative
numbers, and measurement data were described by X+ S.
t test was used for measurement data, and P <0.05 was
considered statistically significant.

2.5. Structural Equation Model. A structural equation model
is a statistical method used to analyze the relationships
between multiple variables. In this study, AMOS 21.0 was
used to construct a structural equation model (SEM) with
the QoL of BC patients as the dependent variable, cancer
experience as the independent variable, and the in-
termediary variable as the control efficacy. The pathways and
size of the effects of cancer experience (including all its
dimensions) and control efficacy (including all its di-
mensions) on QoL were discussed. The SEM was tested by
the maximum likelihood method and gradually modified
according to the correction index, and finally, a model di-
agram of the action path of influencing factors on the QoL of
BC patients was formed. P <0.05 was considered to be
statistically significant.

3. Results

3.1. Comparison of General Data and Sociodemographic
Characteristics of BC Patients. The demographic charac-
teristics, including age, nationality, education level, occu-
pation, marital status, TNM stage, family membership, and
personality traits of 80 postoperative women with BC are
presented in Table 1. A considerable number of the par-
ticipants were aged between 46 and 60 years (51.25%), were

high school and technical school (41.25%), were cadres and
retirees (52.5%), were married (90%), were living with
a spouse (85%), and were diagnosed with Stage II breast
cancer (48.75%).

3.2. Structural Equation Model

3.2.1. Analysis of Discriminant Validity for the Model. In this
study, the discriminant validity of control efficacy, QoL, and
cancer experience was assessed using the Furnell-Lack cri-
terion. The diagonal values in Table 2 represent the square
root of average variance extracted (AVE), which should be
greater than the corresponding values in the lower triangle.
Each root of AVE exceeds the correlation between di-
mensions, indicating excellent discriminant validity for the
structural equation model employed. Consequently, our
findings demonstrate that the structural equation model has
good discriminant validity. Furthermore, a significant
positive correlation was observed between control efficacy
scores and QoL scores (0.196, P <0.05). Meanwhile, there
was a significant negative correlation between cancer ex-
perience scores and QoL scores (r=-0.034, P < 0.05). Please
refer to Table 2 for detailed information.

3.2.2. Reliability and Validity of the Structural Equation
Model. The results showed that, except for AVE and
Cronbach’s alpha <0.5 for physical symptoms and AVE <0.5
for socioeconomic strain, the corresponding values of the
other variables were all >0.5, which was satisfactory and
reached the acceptable range (see Table 3 for details).

3.2.3. Matching and Prediction of the Model. In this paper,
the effect of the observed variable on the latent variable (Q?)
is calculated by the blindfolding function, and a larger Q?
means a stronger predictive correlation. The results show
that the predictive correlation between control efficacy and
cancer experience was good. Among them, the compre-
hensive explanatory (R?) of control efficacy and cancer
experience in perceived control were 99.7% and 99.6%,
respectively, and the QoL was 40.7%. See Table 4 for details.

3.3. Characteristics of the Model. The model was iterated
1000 times using the PLS path modeling method in this
study, wherein the external approximation of latent variables
was computed and estimates were obtained for external
weight/load and path coefficients. The internal model rep-
resented the path coefficient, while the external model
denoted the factor loading. Structural equation modeling
was employed to analyze variables such as QoL, control
efficacy, and cancer experience. QoL encompassed six di-
mensions: physical function, role function, emotional
function, social function, financial difficulties, and physical
symptoms. Control efficacy comprised three dimensions:
medical efficacy, personal efficacy, and collective efficacy.
The cancer experience consisted of three dimensions:
emotional strain, personal strain, and socioeconomic strain.
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TaBLE 1: General information of patients with breast cancer (n=80).

Variable Index Count Constituent ratio (%)
30~45 years 17 21.25
Age 45~60 years 41 51.25
60 years and above 22 27.50
Ethnic groups Han o8 72:50
group Minority 22 27.50
Below junior middle school 26 32.50
Education level High school and technical school 33 41.25
College and above 21 26.25
Unemployed 14 27.50
Occupation Farmer 9 11.25
P Liberal professions 7 8.75
Cadres and retirees 42 52.50
. Married 72 90.00

Marital status Single/divorced/widowed 8 10

. Physical examination 31 38.75
Ways of detecting Self-checking 49 61.25
Employee medical insurance 42 52.50
Mode of pavment Medical insurance for urban residents 17 21.25
bay New rural cooperative medical insurance 5 6.25
Self-paying and other 16 20.00
I 25 31.25
11 39 48.75
TNM stage 11T 4 5.00
v 11 13.75
Unknown 1 1.25
With spouse 68 85.00
Household permanent resident Living alone 9 11.25
With sons and daughters 3 3.75
Close 57 71.25
Family membership Ordinary 19 23.75
Estranged 4 5.00
. . No 71 88.75
Family history Yes 9 1125
Moderate personality 30 37.50
Character Introversion 41 51.25
Extroversion 9 11.25

The results revealed that physical symptoms significantly
influenced the QoL in BC, 51.6% of the variance with
negative directionality. This implies that an increase in
physical symptoms would lead to a decrease in QoL of 51.6%.
Nausea and vomiting, insomnia, loss of appetite, and pain
were identified as the primary contributors to physical
symptoms, explaining 58.4%, 47.2%, 45.0%, and 43.1% of
their respective variances. In terms of perceived control
among BC patients, emotional strain exerted the most
substantial impact on their cancer experience (44.8%), fol-
lowed by socioeconomic strain (44.3%) and personal strain
(34.6%). Collective efficacy demonstrated the greatest in-
fluence on control efficacy (43%), while personal efficacy and
medical efficacy accounted for 41.8% and 29.7%, re-
spectively. As can be seen from Figure 1, the structural
equation model analysis depicted a clear correlation between
perceived control and QoL in BC patients; higher levels of
perceived control were associated with better QoL outcomes

for these individuals. Specifically, cancer experience within
the perceived control exhibited a negative correlation with
QoL, whereas control efficacy displayed a positive correla-
tion with QoL.

4. Discussion

In this study, to mitigate the potential confounding effects of
disease subtype, treatment modality, and other complica-
tions on the study outcomes, all enrolled participants were
surgically diagnosed with breast invasive ductal carcinoma
(IDC) and underwent an initial modified radical mastec-
tomy. IDC, as a common type of breast cancer, is charac-
terized by the continuous growth and spread of malignant
cells in the breast duct and gradually invade the surrounding
normal tissues [33]. The causes of the disease are various,
including the imbalance of genetic factors and abnormal
breast tissue. Clinical manifestations: patients may have
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TaBLE 3: Reliability and validity of the structural equation model for correlation between perceived control and QoL in BC patients.

The average amount

Variables Cronbach’s alpha rho_A Reliability of combination of extracted variation
(AVE)
Personal efficacy 0.772 0.779 0.846 0.526
Personal strain 0.747 0.753 0.840 0.569
Medical efficacy 0.808 0.812 0.886 0.723
Emotional strain 0.740 0.764 0.826 0.454
Emotional (EF) 1.000 1.000 1.000 1.000
Control efficiency 1.000 1.000 1.000 1.000
Physical symptom 0.086 0.065 0.589 0.265
QoL 1.000 1.000 1.000 1.000
Cancer experience 1.000 1.000 1.000 1.000
Social (SF) 1.000 1.000 1.000 1.000
Socioeconomic strain 0.756 0.777 0.831 0.455
Financial difficulty (FI) 1.000 1.000 1.000 1.000
Role (RF) 1.000 1.000 1.000 1.000
Physical(PF) 1.000 1.000 1.000 1.000
Collective efficacy 0.819 0.821 0.874 0.581

TaBLE 4: Matching and prediction of the structural equation model for perceived control and QoL in breast cancer patients.

Variables SSO Sum squared residual (SSE) Q? (=1 - SSE/SSO) R?

Control efficiency 137 2.466 0.982 0.997
QoL 137 104.189 0.239 0.407
Cancer experience 137 2.871 0.979 0.996

breast lumps, skin depression, nipple depression, nipple
discharge, and other symptoms [34]. The therapeutic
methods of IDC include surgical resection, radiation ther-
apy, and chemotherapy. In addition to enduring the physical
pain of the disease and the harshness of the treatment
modality, patients also face significant psychological distress
and a sense of hopelessness. Therefore, it is crucial to en-
hance the disease management capacity of BC patients and
facilitate their adaptability to the illness.

The research findings suggest that physical symptoms,
such as fatigue, pain, and vomiting, have a substantial impact
on the QoL of BC patients residing in western China.
Furthermore, these patients demonstrate impaired func-
tioning across multiple domains including physical func-
tion, role function, cognitive function, emotional function,
and social function. Previous studies [35, 36] have indicated
that symptoms, as influential factors on the QoL in cancer
patients, can induce physiological and psychological alter-
ations. For instance, chemotherapy-induced nausea and
vomiting [37], being the most prevalent adverse reaction
among patients, may result in appetite loss, acid-base im-
balance, decreased immunity during treatment, and
heightened negative emotions such as anxiety. Conse-
quently, this not only diminishes patients’ QoL but also
impacts their adherence to treatment. Simultaneously, pa-
tients experiencing nausea, vomiting, and other symptoms
often exhibit gastrointestinal mucosal barrier damage.
Consequently, a decrease in appetite frequently occurs,
leading to malnutrition [38]. Furthermore, cancer pain not
only induces nervous dysfunction but also inflicts psycho-
logical harm upon patients [39]. The cumulative experiences
mentioned above contribute to an increased psychological

burden among patients, including feelings of anxiety, fear,
anger, and other negative emotions. In addition, these ex-
periences also amplify the adverse impact on individual
perceived control ability [40]. Consequently, physical
symptoms emerge as the primary factors influencing both
the level of perceived control and QoL in cancer patients. In
essence, the presence of a greater number of physical
symptoms exacerbates the experience of cancer while si-
multaneously diminishing QoL. Therefore, healthcare pro-
fessionals should implement appropriate interventions
aimed at alleviating physical symptoms and enhancing QoL
in this patient population.

The findings of this study suggest that emotional stress
significantly impacts the cancer experience, with the di-
mension of emotional stress having the most pronounced
negative effect on QoL. In contrast, patients’ perceived
control does not play a significant role in comparison to their
cancer experience. However, collective efficacy, primarily
derived from family support and the surrounding social
environment, plays a crucial role in enhancing control ef-
ficiency and positively influencing QoL throughout the
comprehensive therapeutic process [28]. However, the effect
of cancer experience on quality of life was slightly higher
than the control efficiency in this study. This indicates that
the perceptual control level of the BC patients in western
China was low. This may be attributed to their comparatively
lower levels of education and income compared to other
regions. Previous studies [41, 42] have demonstrated a sig-
nificant correlation between higher education and em-
ployment status with enhanced perceived control.
Additionally, the financial burden associated with disease
treatment and the necessity of family members’ involvement
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FIGURE 1: Association between perceived control and quality of life in patients with breast cancer.

in the treatment process contribute to patients perceiving Perceived control, as a psychological construct, plays
themselves as burdens on their families [43]. Therefore,  a pivotal role in the lives of individuals, influencing cog-
educational level and income serve as crucial predictors of  nitive, emotional, and behavioral functions [44]. Previous
breast cancer patients’ perceived control. studies [30, 45] have demonstrated that patients’ perceived
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FIGURE 2: Heatmaps depicting the association between perceived control and QoL among BC patients in this study. (L, and L, are negative

and positive influence on QoL).

control exerts greater influence than other forms of support
in facilitating women with BC to cope with biopsychosocial
pain after surgery or adjuvant treatment. When patients
possess effective self-regulation skills, they consistently
adapt their personal behaviors to better manage the dis-
comfort associated with the disease. Barez et al. [46] dem-
onstrated that enhancing patients’” perceived control ability
significantly alleviates symptom burden and leads to im-
proved clinical outcomes. Aburuz and Al-Dweik [47] also
highlighted that heightened perceived control can mitigate
complications and enhance overall results. Therefore, ef-
fectively augmenting control efficacy and regulating the
cancer experience are pivotal to improving the QoL of BC
patients.

Perceived control has been demonstrated to be modi-
fiable and can be enhanced [30]. Multiple studies have in-
dicated that [48-50] when patients acquire more
comprehensive information regarding the disease and its
treatment, their level of control over the process and
treatment increases, along with their familiarity with
treatment procedures and nursing, ultimately strengthening
their sense of control and confidence in managing the
disease. It suggests that we should enhance the coping ability
of patients so they have a better psychological state and
reduce the negative effects caused by the negative experience
of cancer. The findings derived from the application of
structural equation modeling were visually represented
through heatmaps, as illustrated in Figure 2. The positive
impact of control efficacy on QoL surpasses the negative
consequences of cancer experience. Therefore, medical staff
should implement effective interventions such as psycho-
educational counseling [51, 52], which play a more crucial

role than simply providing information in enhancing per-
ceived control. This approach enables patients to develop
a comprehensive understanding of the disease and fosters
their belief in overcoming it. Moreover, an enhanced
comprehension of the disease can contribute to improving
control effectiveness. Consequently, enhancing perceived
control represents an effective strategy for optimizing QoL
in BC patients with lower cognitive levels.

4.1. Study Limitations. The current study has three limita-
tions. First, the cross-sectional design of this study makes it
challenging to establish a temporal relationship between
perceived control and QoL among hospitalized BC patients;
thus, the long-term impact of perceived control on QoL
remains unclear. Second, the relatively small sample size in
this study (N =80) may result in substantial final deviations;
considering that structural equation modeling typically re-
quires a sample size larger than 200 [53], future studies aim
to expand their sample sizes accordingly. Lastly, our as-
sessment was limited to using only perceived control (CEES)
and EORTC QLQ-C30 measures; therefore, future studies
should consider incorporating multiple symptom-related
measures as well.

4.2. Clinical Implications. The study found that BC patients
who had better control efficiency had lower levels of cancer
experience and higher QoL. Additionally, control efficiency
mediated the relationship between cancer experience and
QoL. These findings suggest that medical staft should im-
plement appropriate interventions to improve patients’
perceived control, leading to an enhancement in their QoL.
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This study provides valuable insights for the clinical man-
agement of perceived control ability and QoL in BC patients
undergoing surgery, which holds significant clinical
significance.

5. Conclusions

This study investigated the association between perceived
control and QoL in BC patients, as well as the predictive
factors for QoL in women with BC residing in western
China. The structural equation model allows for a better
understanding of the interrelationships among various
variables in the perceived control and QoL of BC patients. As
hypothesized, there was a significant association observed
between patients’ levels of perceived control and their QoL.
The positive impact of control efficacy on QoL surpasses the
negative consequences of cancer experience. In future
studies, with the increasing number of cancer patients, the
loss of control sense in the face of cancer should arouse the
attention of medical staff, thereby implementing appropriate
interventions aimed at alleviating physical symptoms and
enhancing their sense of control efficiency. These measures
can ultimately contribute towards improving both perceived
control levels and overall QoL among such patients [54, 55].
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