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Background: Fear of disease progression is a prevalent psychological challenge among breast cancer survivors, often leading to
significant psychological dysfunction and serious sequelae, such as post-traumatic stress syndrome and impaired immunity. However,
the factors influencing this dysfunction in the early postoperative period remain unclear. Therefore, this study aimed to identify the
influencing factors and construct a risk-prediction model for psychological dysfunction in breast cancer patients with postoperative
fear of disease.

Methods: Using convenience sampling, we selected 202 patients who underwent breast cancer surgery in a Class III Grade A hospital
in Jiangsu Province, between January and August 2024. All patients completed a general information questionnaire (which collected
data on tumor stage), disease-related scales, the Fear of Progression Questionnaire-Short Form, a breast cancer quality-of-life scale, the
Posttraumatic Growth Inventory, and the Fear of Cancer Recurrence-Short Form.

Results: Of the 202 patients, 75 (37.1%) developed psychological dysfunction. Single-factor analyses revealed that factors such as
tumor stage, education level, surgical method, fear of cancer recurrence, and quality of life (P < 0.05) were significantly related to
psychological dysfunction. Logistic regression revealed education level, surgical method, fear of cancer recurrence, and quality of life
as influencing factors for psychological dysfunction (P < 0.05). The Hosmer-Lemeshow goodness-of-fit test of the model showed
a result of y* = 4.179 (P = 0.841). The area under the receiver operating characteristic curve was 0.860 (95% confidence interval:
0.807-0.912). The Youden index was 0.617; the sensitivity and specificity of the optimal cut-off value were 0.853 and 0.764,
respectively.

Conclusion: Breast cancer patients with postoperative fear of disease have a high risk of psychological dysfunction, which is
influenced by factors such as surgical method, education level, postoperative quality of life, and fear of cancer recurrence.
Keywords: breast cancer, fear of disease progression, psychological dysfunction, influencing factor analysis, risk prediction model,

nursing care

Introduction

The 2024 Global Cancer Report showed that breast cancer is now the second most common female cancer in China.'
Surgery is an important treatment method for breast cancer, but patients face many physical and mental challenges after
surgery.” Thanks to advances in diagnosis and treatment, and the clinical application of effective drugs, the 5-year
survival rate of breast cancer patients has significantly improved to 80.9%.> However, the impact of mental health status
on the survival rate and quality of life of patients cannot be ignored.* Studies have shown that during the disease course
and treatment of breast cancer, many patients experience anxiety about tumor progression,” which mainly includes
worries about recurrence, metastasis, and deterioration of the disease.® This psychological state of fear of disease
progression is particularly prominent in breast cancer patients, and it is often regarded as an unmet need by breast
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cancer patients.” The high prevalence of fear of progression and its association with factors like younger age, low social
support, and neuroticism have been well established in prior studies.®'* Furthermore, existing research has primarily
focused on this fear itself as an outcome during long-term survivorship or during active treatment phases like
chemotherapy.'"'? In the postoperative period, the fear of disease may be aggravated to the point of causing psycho-
logical dysfunction, which can have serious impacts on the physical and mental health of breast cancer patients, such as
sleep disorders, memory-processing problems, post-traumatic stress syndrome, and even impaired immune-system
function.'*"'* While the global literature has begun to explore the fear of progression, few studies worldwide—and
even fewer in China—have specifically investigated the subsequent psychological dysfunction triggered by the fear of
disease in the immediate postoperative period, or developed predictive models for this population. The causes of
psychological dysfunction in breast cancer patients with fear of disease after surgery are unclear, and the existing
research mainly focuses on breast cancer patients’ fear of disease progression.'>'® In this context, a validated risk-
prediction model is particularly valuable, as it would enable the early detection of high-risk patients, facilitating targeted
interventions and efficient resource allocation to improve outcomes. Therefore, this study aims to identify the factors
influencing the occurrence of psychological dysfunction in patients with fear of disease after breast cancer surgery and to
construct a risk-prediction model, to enable the provision of more effective psychological intervention strategies in
clinical practice.

Methods

Respondents
Selection Criteria and Ethics Statement

From January 2024 to August 2024, convenience sampling was used to select postoperative breast cancer patients treated
in the Department of Breast Surgery of a Class III, Grade A hospital in Jiangsu Province as the survey subjects. The
inclusion criteria were as follows: (1) female patients; (2) patients aged > 18 years, who were able to move freely, and
were fully conscious; (3) patients who had undergone surgery for breast cancer; (4) patients with normal communication
and understanding ability; and (5) patients (or their family members) who could use a computer or a mobile phone to
access the internet. The exclusion criteria were as follows: (1) distant metastasis; (2) serious organ diseases; (3) mental
diseases, such as schizophrenia and depression; and (4) prior receipt of neoadjuvant chemotherapy or radiotherapy, to
ensure that the assessment of psychological status was focused on the impact of surgery and the cancer diagnosis itself.
This study was approved by the ethics committee of our hospital (approval code: 2023-SR-770) and was performed in
compliance with the Declaration of Helsinki. All subjects provided written informed consent.

Recruitment Process

A convenience sampling method was employed for feasibility. To enhance representativeness, all eligible patients
admitted during the study period were invited to participate consecutively. The baseline characteristics of our sample
were comparable to those in larger national cohorts,'” suggesting reasonable representativeness. Potential participants
were identified by ward staff. Eligible patients were invited on the second postoperative day to ensure sufficient recovery
for informed consent and reliable questionnaire completion. A researcher then explained the study in detail and obtained

written informed consent prior to data collection.

Sample-Size Estimation

Through a literature review, we finally included 15 predictive variables in this study. According to the sample-size
calculation requirements for logistic regression analysis,'® 5-10 patients were required for each independent variable.
According to the study by Pan et al,’
52.67% in breast cancer patients. To account for sample losses caused by incomplete patient data and other reasons, we

the incidence of psychological dysfunction due to fear of disease progression is

increased the sample size by 10%. Hence, the required sample size of this study was 157-313 patients, and 202 patients
were included. A post-hoc power analysis was performed to verify sample-size adequacy. With the observed effect size
(Cohen’s f* = 0.23, calculated from the model’s R* = 0.19), alpha = 0.05, and 4 predictors, the analysis performed using
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G*Power v3.1 yielded a statistical power of 92.3%. This exceeds the recommended 80% threshold, confirming that the
sample size (n = 202) was sufficient to detect meaningful effects.

Survey Tools

General Information Questionnaire

A self-designed questionnaire was used to collect the general information and disease-related data of patients, including
age, education level, marital status, surgical method, and tumor stage.

Fear of Progression Questionnaire-Short Form

The Fear of Progression Questionnaire-Short Form (FoP-Q-SF) was revised from the Fear of Progression Questionnaire
by Mehnert et al*® in 2006. The FoP-Q-SF is used to assess the fear of disease recurrence and progression in cancer
patients. A Likert 5-point scale is used for scoring, and the total questionnaire score ranges from 12 to 60 points. A total
score > 34 points was used as the cut-off value to indicate the presence of clinically significant psychological
dysfunction.?'** The reliability and validity of the Chinese version of the FoP-Q-SF were tested for the first time by
Wu et al in 2015, and the results showed that the scale had good reliability and validity. The overall Cronbach o of the
scale was 0.907, while the Cronbach o of the physical health dimension, and the social and family dimension were 0.856
and 0.818, respectively.

Functional Assessment of Cancer Therapy-Breast

The Functional Assessment of Cancer Therapy-Breast (FACT-B) instrument was developed by Cella et al at the
American Medical Research Center.** Wan et al*® translated it into Chinese in 2002. There are 5 dimensions and 36
items in total in the Chinese version of the FACT-B instrument. The quality of life of breast cancer patients was assessed
using the Chinese version of the FACT-B instrument. In this study, the overall Cronbach a of the instrument was 0.70,
and the Cronbach o of each dimension ranged from 0.687 to 0.888.

Posttraumatic Growth Inventory

The Posttraumatic Growth Inventory (PTGI) was developed by Tedeschi and Calhoun®® in 1996. The scale used in this
investigation was the Chinese version developed by Wang et al.*’ It has 21 items and 5 dimensions, and a Likert 6-point
scale is used for scoring. The total score can range from 0 to 105 points, and is interpreted as follows: <60 points, low
level; 60-85 points, medium level; and >86 points, high level of posttraumatic growth. In this study, the Cronbach a of
the PTGI was 0.957, and the Cronbach o of each dimension was 0.907, 0.837, 0.869, 0.911, and 0.929.

Fear of Cancer Recurrence Inventory-Short Form

The Fear of Cancer Recurrence Inventory-Short Form (FCRI-SF) is a simplified version of the Fear of Cancer
Recurrence Inventory (FCRI). Simard and Savard in 2015 reported that the FCRI-SF has good reliability and
validity.®® This scale adopts a rating system from 0 to 4, with a total of 9 items. The total score ranges from 0 to 36.
The higher the total score, the more severe the fear of cancer recurrence in patients. People with an FCRI score of or
exceeding 13 are considered to have a high level of fear of cancer recurrence.”®° In this study, the Cronbach a of the
FCRI-SF was 0.843.

Data-Collection methods

This study collected data from patients 2 days after their surgeries. Online, the data were collected through the questionnaire
star app; offline, the questionnaires were collected in paper form. Before the study, the purpose, contents, and confidentiality
of the study were explained to the patients, and signed informed consent forms were obtained. The online questionnaires
were limited to ensure their validity and completeness; the system would automatically generate prompts if there were
unanswered questions, and only one answer could be given per mobile phone in the offline mode. The answering process was
guided by professionals, and for those with visual or cultural limitations, researchers should conduct the questioning and
recording of answers themselves. To minimize interviewer bias in these cases, all researchers received prior training to
administer questionnaires using a standardized, neutral protocol. They were instructed to read the questions and response
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options verbatim without providing additional explanation or interpretation. A total of 217 questionnaires were distributed,
and 202 valid completed questionnaires were returned, yielding an effective recovery rate of 93.1%.

Statistical Analysis

SPSS v26.0 software was used for data analysis. Quantitative data conforming to the normal distribution were expressed
as mean + standard deviation, and compared between 2 groups by using the independent-samples #-test. Quantitative data
not meeting the normal distribution were presented as median (interquartile range), and compared between 2 groups by
using the rank sum test. Qualitative data were reported as the number of cases (percentage), and compared between 2 or
more groups by using the x> test or the Fisher exact probability method. Parameters with statistical significance in the
single-factor analyses were entered into logistic regression analysis. The judgment of multicollinearity was made using
the variance inflation factor (VIF); a VIF value > 10 indicated a linear correlation. The area under the receiver operating
characteristic (ROC) curve and Hosmer Lemeshow goodness-of-fit test were used to evaluate the predictive performance
of nomograms based on the multivariate regression model, and construct a column chart. Two-sided tests were used in
this study, and P < 0.05 was considered to indicate statistical significance.

Results
Single-Factor Analysis of Factors Associated with Psychological Dysfunction in Patients

with Fear of Disease After Breast Cancer Surgery

A total of 202 patients were included in this study, and all of them were female. Among them, 75 patients experienced
postoperative psychological dysfunction (defined as an FoP-Q-SF score > 34 points), resulting in an incidence rate of
37.1%. The single-factor analyses revealed that the following factors were significantly related to psychological
dysfunction after breast cancer surgery: different levels of education, time spent learning about the disease every day,
postoperative edema, degree of postoperative pain, postoperative psychological change, operation method, tumor stage,
quality of life, posttraumatic growth, FCRI-SF scores, and FoP-Q-SF scores (P < 0.05; Table 1). Multicollinearity tests
were conducted for the above 10 influencing factors. The results showed that all the VIF values were less than 10,

indicating that there was no collinearity among the variables.

Table | Single-Factor Analysis of Factors Influencing Postoperative Psychological Dysfunction in Breast Cancer
Patients with Fear of Disease (n = 202)

Factor No Psychological Psychological Statistical P
Dysfunction Dysfunction value
Group (n = 127) Group (n = 75)
Age (years) 0.742* 0.863
1844 27 (21.3) 14 (18.7)
45-59 71 (55.9) 46 (61.3)
60-74 26 (20.5) 14 (18.7)
275 3(24) I (1.3)
Level of education 10.126* 0.018
llliterate 27 (21.3) 22 (29.3)
Primary school 41 (32.3) 35 (46.7)
Secondary school 28 (22.0) 9 (12.0)
College degree or above 31 (24.4) 9 (12.0)
Married 0.141% 0.708
No 8 (6.3) 3 (4.0
Yes 119 (93.7) 72 (96.0)
(Continued)
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Table | (Continued).

Factor No Psychological Psychological Statistical P
Dysfunction Dysfunction value
Group (n = 127) Group (n = 75)
Income 3.293° 0.349
<2000/month 35 (27.6) 27 (36.0)
2001-5000/month 52 (40.9) 32 (42.7)
5001-10,000/month 29 (22.8) 13 (17.3)
>10,000/month Il (8.7) 3 (4.0
Career 0.164* 0.921
Employed 63 (49.6) 35 (46.7)
Retired 37 (29.1) 23 (30.7)
Unemployed 27 (21.3) 17 (22.7)
Study time per day* 9.248° 0.026
<30 min 47 (37.0) 43 (57.3)
I h 54 (42,5) 19 (25.3)
2h 12 (9:4) 8 (10.7)
3 h or more 14 (11.0) 5(6.7)
Willingness to share knowledge about the disease 2.813% 0.245
Not willing Il (87) 4 (5.3)
Neutral 31 (244) 26 (34.7)
Would love to 85 (66.9) 45 (60.0)
Postoperative edema 13.149* 0.000
Absent 118 (92.9) 56 (74.7)
Present 9 (7.1) 19 (25.3)
Degree of postoperative pain 10.276* 0.016
No pain 29 (22.8) 5(6.7)
Mild pain 73 (57.5) 50 (66.7)
Moderate pain 20 (15.7) 17 (22.7)
Severe pain 53.9) 3 (4.0)
Fluid accumulation at surgical site 0.160% 0.689
Abnormal 7 (5.5) 6 (8.0)
Normal 120 (94.5) 69 (92.0)
Postoperative psychological changes 13.958* 0.000
Low self-esteem 26 (20.5) 34 (45.3)
Confidence 101 (79.5) 41 (54.7)
Postoperative drainage fluid 1.105% 0.293
Abnormal Il (8.7) 10 (13.3)
Normal 116 (91.3) 65 (86.7)
Postoperative infection 0.000* 1.000
Present 7 (5.5) 4 (5.3)
Absent 120 (94.5) 71 (94.7)
Surgical method 6.5157 0.011
Breast-conserving surgery 39 (30.7) I (14.7)
Total mastectomy 88 (69.3) 64 (85.3)
Tumor stage 9.190? 0.027
| 36 (28.3) 21 (28.0)
I 52 (40.9) 33 (44.0)
n 33 (26.0) 10 (13.3)
v 6 (4.7) I (14.7)
Quality of life 102.58 = 15.71 86.40 = 14.78 7.227° 0.000
Posttraumatic growth 79.32 + 21.67 7193 + 16.78 2.708° 0.007
Fear of cancer recurrence I1.10 £ 5.59 17.05 + 474 -7.727° 0.000

Notes: * x* score; ® T-score. *Refers to the time each patient spends on learning knowledge related to the disease.
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Results of Multivariate Analysis of Psychological Dysfunction in Patients with Fear of

Disease After Breast Cancer Surgery

We performed logistic regression analysis with the occurrence of psychological dysfunction in patients with fear of disease
after breast cancer surgery as the dependent variable and variables with statistical significance in the single-factor analyses as
independent variables. The quality of life score, posttraumatic growth score, and fear of cancer recurrence score were entered
as original values, and the scores assigned to the other variables are shown in Table 2. The results of the multivariate analysis
showed that education level, postoperative edema, postoperative pain, surgical method, quality of life score, and fear of
cancer recurrence score were influencing factors for fear of disease progression in breast cancer patients (P < 0.05; Table 3).

Construction of Risk-Prediction Model for Psychological Dysfunction in Patients with

Fear of Disease After Breast Cancer Surgery

According to the results of the logistic regression analysis, a prediction model was constructed as follows: Logit P =
(0.949 x surgical method) — (0.945 x education level) + (0.124 x fear of cancer recurrence) — (0.039 x quality of life) —
0.849. A nomogram was created using the above influencing factors (Figure 1).

Goodness-of-Fit and Predictive Efficacy of Risk-Prediction Model for Psychological

Dysfunction in Patients with Fear of Disease After Breast Cancer Surgery

ROC curves were used to evaluate the discrimination of the prediction model. The area under the curve was 0.860 (95%
CI: 0.807, 0.912), and the Youden index was 0.617. The sensitivity and specificity of the optimal cut-off value were
0.853 and 0.764, respectively (Figure 2). To ensure that the model was not overfitted, we conducted an 8:2 random-split

Table 2 Assignment of Scores for Independent Variables

Serial no. | Variable Score Assignment

Y Psychological function No disorder = 0, psychological dysfunction = |

X1 Level of education Primary school or below = 0, secondary school or above = |
X2 Study time per day More than 30 min = 0, less than 30 min = |

X3 Postoperative edema No edema = 0, edema = |

X4 Postoperative pain No pain = 0, pain = |

X5 Postoperative psychological changes | Low self-esteem = 0, confidence = |

X6 Surgical approach Breast conserving = 0, total resection = |

X7 Tumor stage 11 =0, NV =1

Table 3 Logistic Regression Analysis of Psychological Dysfunction in Breast Cancer Patients with Fear of Disease
Progression

Variable Regression Coefficient | Standard Error | Wald | P OR 95% CI
Level of education —0.945 0.398 5.639 | 0.018 | 0.389 (0.178, 0.848)
Study time per day 0.728 0419 3.022 | 0.082 | 2.071 0.911, 4.704)
Postoperative edema 0.842 0.561 2252 | 0.133 | 2.322 | (0.773, 6.975)
Postoperative pain 0.983 0.607 2625 | 0.105 | 2.672 | (0.814, 8.772)
Postoperative psychological changes | —0.626 0416 2262 | 0.133 | 0.5353 | (0.237, 1.209)
Surgical method 0.949 0.479 3919 | 0.048 | 2.583 | (1.009, 6.608)
Tumor stage —0.008 0.407 0.000 | 0.985 | 0.992 | (0.447, 2.204)
Posttraumatic growth 0.012 0.013 0.854 | 0.355 | 1.012 | (0.987, 1.037)
Fear of cancer recurrence 0.124 0.042 8.783 | 0.003 | 1.132 (1.043, 1.228)
Quality of life —0.039 0.016 5.583 | 0.018 | 0.962 | (0.932, 0.993)
Constant -0.849 1.914 0.197 | 0.657 | 0.428

Abbreviations: OR, odds ratio; Cl, confidence interval.
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Figure 2 Receiver operating characteristic (ROC) curve of risk-prediction model for psychological dysfunction in patients after breast cancer surgery.

internal validation. The total 202 patients (75 with psychological dysfunction, 127 without) were randomly divided into
a training set (n = 162, including 60 patients with psychological dysfunction and 102 without) and a validation set (n =
40, including 15 patients with psychological dysfunction and 25 without), maintaining the original event rate to avoid
sampling bias. After being re-trained on the training set, the model achieved an AUC of 0.85; when tested on the
validation set, the AUC of the model was 0.83. Both values were consistent with the original AUC (0.860) in the overall
cohort, indicating that the model had stable discriminative ability and no overfitting. The Hosmer-Lemeshow test showed
a result of ¥ = 4.179 (P = 0.841), suggesting that the fit of the model was good.

Discussion

Patients with Fear of Disease After Breast Cancer Surgery Have a Higher Probability
of Psychological Dysfunction

In this study, the incidence of psychological dysfunction in breast cancer patients with fear of disease after surgery was
37.1%, which was lower than the incidence (56.0%) in the study by Zhang et al,*® but higher than the incidence (33.12%)
in the study by Lu et al,>' which may be related to differences in the research samples. The study by Zhang et al included
patients who received chemotherapy, and the side effects of chemotherapy (such as gastrointestinal reactions, alopecia,
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and neurotoxicity) may aggravate pain and thereby affect psychological function. In addition, the present study found that
psychological dysfunction was more common in patients aged 45 years and older, suggesting that age may be one of the
influencing factors of psychological dysfunction.’” Young patients with breast cancer tend to be more concerned about
changes in body image, psychological distress, and family responsibility.'® In contrast, middle-aged and elderly female
patients are more concerned about disease progression and prognosis, which significantly aggravates their fear of disease
progression.”® In our study, employed patients had a higher incidence of psychological dysfunction than retired or
unemployed patients, which is similar to the finding by Deng et al.** This may be caused by a combination of factors
such as work pressure and economic pressure. Employed patients may have concerns about work progress, career
development, and decreases in income, and be influenced by the competitive environment in the workplace; therefore,
they may be more prone to developing psychological dysfunction. Psychological dysfunction can induce a stress
response in the body, interfering with hormonal balance and negatively affecting disease progression in patients with
breast cancer, by reducing body immunity and increasing the risk of infections and other complications.?” The substantial
incidence rate of postoperative psychological dysfunction highlights a significant unmet need in routine postoperative
care, indicating that systematic screening and early psychological intervention should be urgently integrated into standard
clinical management. Therefore, the construction of a prediction model for postoperative psychological dysfunction in
breast cancer patients with fear of disease is very necessary, and the early identification of high-risk individuals will
facilitate targeted intervention and prevent the deterioration of psychological function. Thus, such a model will be helpful
for clinical decision-making, such as the selection of treatment plans and resource allocation, to improve the quality of
life and rehabilitation of patients.

Breast Cancer Patients with Total Resection are More Likely to Develop Psychological

Dysfunction

This study showed that total resection was a risk factor for psychological dysfunction in breast cancer patients with
postoperative fear of disease, which is contrary to the study by Zhang and Duan."* This discrepancy may be explained by
assessment timing: our study captured patients’ acute distress on postoperative day 2. In contrast, the above study
assessed rehabilitated patients who had adapted over time. The physical condition of the patients at this stage is
improved; therefore, the psychological burden is lighter. Moreover, increased engagement with fellow patients during
rehabilitation exerted positive psychosocial effects, which contributed to a lower incidence of psychological distress. In
addition, patients with total resection have drainage tubes at the time of discharge, which impacts their daily activities of
life. Additionally, the change in body image causes them to have negative emotions such as low self-esteem and
anxiety.>® Patients may also worry about postoperative problems such as socializing. Therefore, health educators should
offer psychological guidance to patients and convey to them the concept of positive social support; for patients who opt
for prosthetic implants, objective information should be provided to inform them of the risks and benefits. Tauber et al’’
further confirmed that professional psychological intervention can significantly improve patients’ psychological function
and reduce the severity of psychological problems. On this basis, clinical psychologists should conduct comprehensive
systematic health education to minimize patients’ psychological dysfunction and improve their quality of life.

Breast Cancer Patients with a Higher Education Level Have a Lower Risk of
Psychological Dysfunction

This study found that education level was an influencing factor for psychological dysfunction in patients with fear of
disease after breast cancer surgery, which is consistent with the results of Fang et al.*® Education level is closely related
to cognitive ability. Patients with a high education level have a high level of knowledge and comprehension, and can
effectively obtain answers to their questions through the internet and other ways, which may explain why their
psychological status is better. Relevant studies have shown that intervention for patients’ partners can improve the
psychological condition of the patients, as the close relations, attitude, and support have a profound impact on the
psychological status of patients.* Therefore, during the treatment process, it is necessary to explain the information
about breast cancer to patients with different education levels according to their individual understanding ability. For
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patients with low education level, easy-to-understand forms such as pictures and videos should be used to explain the
surgical procedure and postoperative recovery. For the patient’s partner, supportive intervention should be carried out to
encourage them to actively participate in patient care and psychological support, such as teaching the partner to express
emotional support correctly, avoid hurtful language, and enhance the patient’s self-confidence.

Patients with Higher Quality of Life and Less Fear of Cancer Recurrence Tend to Have
Better Psychological Health

This pioneering study presents the first prediction model specifically for psychological dysfunction in breast cancer
patients with postoperative fear of disease. Although direct comparison with existing models is not possible due to the
absence of similar tools, the model demonstrates strong discriminative power (AUC = 0.860) and robustness (boot-
strapped AUC = 0.851), supporting its value in addressing an unmet clinical need for the early identification of
psychological dysfunction after breast cancer surgery. Future research should focus on external validation and compara-
tive studies with future models.

Fear of cancer recurrence refers to the psychological state of patients who are afraid of cancer recurrence, progres-
sion, or metastasis.*’ In this study, the total quality-of-life score of postoperative breast cancer patients was 96.57 +
12.22, and the total score of fear of cancer recurrence was 13.31 + 6.01. Both were influencing factors for psychological
dysfunction in patients with fear of disease. The fear of cancer recurrence is different from the fear of disease
progression. The former is the patient’s concern about the recurrence of cancer after treatment, which focuses on the
problem of cancer recurrence and mostly occurs in the rehabilitation or follow-up stage after treatment. The latter has
a broader meaning, covering the fear of cancer recurrence and the worry of adverse conditions during the development of
the disease, such as a decline in physical function and an increase in complications caused by cancer metastasis; this type
of fear occurs throughout the clinical course after cancer diagnosis.*'** In this study, the higher the quality-of-life score
and lower the fear of cancer recurrence score, the healthier the mental state of cancer patients. Quality of life is closely
related to the functional recovery of the ipsilateral limb after surgery. The closer the functional recovery of the affected
limb is to normal, the higher the social value of the patient.*> Regarding tool selection, our multivariate analysis revealed
that the FCRI-SF provided stronger predictive value for psychological dysfunction than the broader FoP-Q-SF in this
postoperative setting. Studies have shown that exercise can improve patients’ psychological state.** In addition,
encouraging patients to participate in social activities can disperse their attention from concerns about cancer and reduce
excessive thinking about cancer recurrence, forming a virtuous cycle that improves the body’s recovery and quality of
life. Therefore, medical staff should guide patients to adjust their lifestyle, regularly work and rest, guide psychological
reconstruction, encourage social activities, and explain to patients the purpose and process of regular review, so that
patients understand that review is a key means to monitor their physical condition and detect problems early.

Conclusion

This study provides novel insights by being the first to develop and internally validate a risk-prediction model for
psychological dysfunction specifically in breast cancer patients experiencing postoperative fear of disease, a high-risk yet
understudied population in China. The incidence of psychological dysfunction in breast cancer patients with post-
operative fear of disease is 37.1%, which is affected by many factors such as surgical method, education level,
postoperative quality of life, and fear of cancer recurrence. The prediction model for psychological dysfunction in
patients with fear of disease after breast cancer surgery constructed in this study has high discrimination and accuracy,
and can be used by clinical medical staff to accurately evaluate and predict the psychological state of patients. On the
basis of our findings, we recommend the following structured interventions for high-risk patients: (1) For patients with
low education levels, provide personalized health education using easy-to-understand formats such as pictures and
videos. (2) For patients who have undergone total mastectomy, focus on body image concerns, provide information on
prostheses or reconstructive surgery early, and guide them to build positive social support systems. (3) Integrate
screening for fear of progression/recurrence into routine care, and offer psychological interventions (eg, cognitive
behavioral therapy or mindfulness-based stress reduction) to those with high fear. (4) Encourage patients to participate

Journal of Multidisciplinary Healthcare 2025:18 hetps: 7507



Fei et al

in rehabilitative exercises and social activities to improve their quality of life and psychological state by enhancing
functional recovery and distraction.

This study has several limitations. First, the risk-prediction model lacked external validation, which may affect its
generalizability to other populations. Second, as our study focused on the immediate postoperative period, we did not
account for the potential dynamic changes in psychological state over time. Mental state is a fluid phenomenon that may
evolve during recovery and throughout subsequent treatment phases. Third, our findings are based on a specific patient
population that had not undergone neoadjuvant therapy, which may limit the applicability of our results to breast cancer
patients receiving multimodal treatment. Fourthly, the use of convenience sampling from a single center may limit the
generalizability of our findings. Future studies should include external validation of the prediction model, longitudinal
assessment of psychological states at multiple time points, investigation of psychological responses throughout the entire
treatment process (including during and after neoadjuvant and adjuvant therapy), and multi-center random sampling.

Data Sharing Statement
The datasets generated and analyzed during the current study are available from the corresponding author on reasonable
request.

Ethics Approval and Informed Consent

This study was approved by the Ethics Committee of The First Affiliated Hospital with Nanjing Medical University
(approval code: 2023-SR-770) and was performed in compliance with the Declaration of Helsinki. All subjects provided
written informed consent.

Acknowledgments
We thank Medjaden Inc. for the scientific editing of this manuscript.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article, gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

This work was financially supported by the Project of “Nursing Science” Funded by the 4th Priority Discipline Development
Program of Jiangsu Higher Education Institutions (Jiangsu Education Department (2023) No.11) and the Jiangsu Provincial
Hospital Association Hospital Management Innovation Research Project under Grant JSYGY-2-2023-551.

Disclosure
The authors declare that they have no competing interests in this work.

References

1. Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in
185 countries. CA Cancer J Clin. 2024;74(3):229-263. doi:10.3322/caac.21834

2. Hu L, Zhang XY, Zhang DZ, et al. Effects of guidance based on hope theory combined with positive psychological suggestion on negative emotions
in elderly breast cancer patients undergoing radiotherapy. Chinese J Geriatrics. 2024;44:4072-4076.

3. Huang GM, Shen XJ, Liu GP, Zhao M. Analysis of correlation between third-generation aromatase inhibitors and tendon disease events based upon
FAERS. Chin J Hospital Pharm. 2024;44:2899-2903.

4. Ma WC, Wang JH, Dong JX, Wang JY, Zhang XR, Wang D. Establishment and validation of a two- factor model of mental health in breast cancer
patients after surgery. Chin J Chronic Dis. 2023;24:375-378.

5. Wang LL, Pan Q, Wang M, Liu YJ. Mediating effect of invasive thinking between fear of cancer recurrence and quality of life in breast cancer
patients undergoing chemotherapy. Guangxi Med J. 2022;44:1901-1904.

7508 https: Journal of Multidisciplinary Healthcare 2025:18


https://doi.org/10.3322/caac.21834

Fei et al

(o]

10.

—_
-

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

26.

217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Soriano EC, Pasipanodya EC, LoSavio ST, et al. Social constraints and fear of recurrence in couples coping with early stage breast cancer. Health

Psychol. 2018;37(9):874-884. doi:10.1037/hea0000649
Okubo R, Noguchi H, Hamazaki K, et al. Fear of cancer recurrence among breast cancer survivors could be controlled by prudent dietary
modification with polyunsaturated fatty acids. J Affect Disord. 2019;245:1114-1118. doi:10.1016/j.jad.2018.12.014

. Simard S, Savard J. Fear of Cancer Recurrence Inventory: development and initial validation of a multidimensional measure of fear of cancer

recurrence. Support Care Cancer. 2009;17(3):241-251. doi:10.1007/s00520-008-0444-y

. Koch L, Bertram H, Eberle A, et al. Fear of recurrence in long-term breast cancer survivors-still an issue. Results on prevalence, determinants, and

the association with quality of life and depression from the cancer survivorship--a multi-regional population-based study. Psychooncology. 2014;23
(5):547-554. doi:10.1002/pon.3452

Koch L, Jansen L, Brenner H, Arndt V. Fear of recurrence and disease progression in long-term (> 5 years) cancer survivors—a systematic review of
quantitative studies. Psychooncology. 2013;22(1):1-11. doi:10.1002/pon.3022

. Crist JV, Grunfeld EA. Factors reported to influence fear of recurrence in cancer patients: a systematic review. Psychooncology. 2013;22

(5):978-986. doi:10.1002/pon.3114

Hodges LJ, Humphris GM. Fear of recurrence and psychological distress in head and neck cancer patients and their carers. Psychooncology.
2009;18(8):841-848. doi:10.1002/pon.1346

Zhang YR, Zhang L, Zhang YQ, Ma L. Fear of disease progression and its correlation with symptom clusters and symptom distress in patients after
liver transplantation. Hebei Med J. 2022;44:777-779.

Zhang AP, Duan SW. The mediating effect of social alienation between fear of cancer recurrence and sleep quality in breast cancer patients during
rehabilitation period. J Nurs Sci. 2022;29:66-70.

Tian CX, Li HM, Yang J, Hao T. Study on influencing factors of fear of recurrence in postoperative breast cancer patients based on random forest
model. Nurs Res. 2023;37:3997-4002.

Zhang HF, Lin ZH, Li J, Chen JJ, Wu WB, Cui ZT. Potential profile analysis of fear of cancer recurrence in breast cancer patients. Nurs Res.
2022;36:4013-4017.

Fan L, Zheng Y, Yu KD, et al. Breast cancer in a transitional society over 18 years: trends and present status in Shanghai, China. Breast Cancer Res
Treat. 2009;117(2):409-416. doi:10.1007/s10549-008-0303-z

Pan XR, Zhang SQ, Guo XL, Mo L, Zhang XQ, Li QX. Establishment and validation of a risk prediction model for oral mucositis in children
undergoing hematopoietic stem cell transplantation. Chin J Nurs. 2023;58:587-594.

Pan Y, Dou WJ, Di W. Relationship between cancer recurrence fear after breast cancer surgery and marital support and quality of life. J Bengbu
Med College. 2022;47:1587-1590.

Mehnert A, Herschbach P, Berg P, Henrich G, Koch U. Fear of progression in breast cancer patients--validation of the short form of the Fear of
Progression Questionnaire (FoP-Q-SF). Z Psychosom Med Psychother. 2006;52(3):274-288. doi:10.13109/zptm.2006.52.3.274

. Hinz A, Mehnert A, Ernst J, Herschbach P, Schulte T. Fear of progression in patients 6 months after cancer rehabilitation-a- validation study of the

fear of progression questionnaire FoP-Q-12. Support Care Cancer. 2015;23(6):1579-1587. doi:10.1007/s00520-014-2516-5

Cai JP, Jiang ZF. Reliability and validity of Chinese version of Fear of Progression Questionnaire-Short form in female breast cancer patients. Nurs
J. 2018;25:5-8.

Wu QY, Ye ZX, Li L, PY L. Reliability and validity of the Chinese version of the fear of progression scale for cancer patients. Chin J Nurs.
2015;50:1515-1519.

Wan CH, Zhang DM, Tang XL, et al. Introduction to the Chinese version of the quality of life measurement scale for breast cancer patients
FACT-B. China Cancer. 2002;1:318-320.

Wan CH, Zhang DM, Tang XL, et al. The revision of the Chinese version of the functional assessment of cancer therapy-breast (FACT-B). Chin
J Mental Health. 2003;17:298-300.

Tedeschi RG, Calhoun LG. Posttraumatic growth: conceptual foundations and empirical evidence. Psychol Ing. 2004;15(1):1-18. doi:10.1207/
s15327965pli1501_01

Wang J, Chen Y, Wang YB, Liu XH. Revision and reliability-evalutation of the post-traumatic growth rating scale. J Nurs Sci. 2011;26:26-28.
Simard S, Savard J. Screening and comorbidity of clinical levels of fear of cancer recurrence. J Cancer Surviv. 2015;9(3):481-491. doi:10.1007/
s11764-015-0424-4

Fardell JE, Jones G, Smith AB, et al. Exploring the screening capacity of the fear of cancer recurrence inventory-short form for clinical levels of
fear of cancer recurrence. Psychooncology. 2018;27(2):492-499. doi:10.1002/pon.4516

Zhang XX, Zhang LX, Cheng YZ. Research on the current situation and influencing factors of recurrence fear among young breast cancer patients
in the rehabilitation period. J Nurs Sci. 2019;34:80-83.

Lu QR, Liu QY, Fang S, Song LH. Research on 160 cases of fear of disease progression in advanced breast cancer patients and related factors. Chin
J Oncol Tumor Prev. 2021;28:297-301.

Tong L, Wang Y, Xu D, Wu Y, Chen L. Prevalence and factors contributing to fear of recurrence in breast cancer patients and their partners: a
cross-sectional study. Int J Womens Health. 2024;16:229-236. doi:10.2147/ITWH.S443681

Zhang R, Wang YH, Liu J, Wei J. Mediating effect of social support between uncertainty in illness and fear of disease progression in patients with
Mycoplasma pneumoniae pneumonia. Nurs Prac Res. 2023;20:191-197.

Deng X, LiJY, Yu R, Li PF. Analysis of fear of disease progression, sleep quality status and their correlation in patients with laryngeal cancer. West
China Med J. 2024;39:48-55.

Yang Y, Gan F, Luo T, et al. Patient-reported outcome and survival in premenopausal hormone receptor-positive breast cancer patients at moderate
to high risk: comparing toremifene with aromatase inhibitor in a real-world study. MedComm. 2024;5(10):e698. doi:10.1002/mco02.698

Zhu LL, Jiang XL, Peng WX, Cheng JX, Zuo QT. Longitudinal study of symptom clusters in breast cancer patients undergoing postoperative
chemotherapy. Chin J Nurs. 2022;37:23-27.

Tauber NM, O’Toole MS, Jensen AB, et al. ConquerFear-Group: a randomized controlled trial of an online-delivered group-based psychological
intervention for fear of cancer recurrence in breast cancer survivors. Psychooncology. 2023;32(9):1424-1432. doi:10.1002/pon.6193

Fang X, Li MY, Meng Q, et al. Fear of disease progression and its correlation with self-disclosure and social constraints in patients with bladder
cancer. Nurs Res. 2024;38:1473-1477.

Journal of Multidisciplinary Healthcare 2025:18 hetps: 7509


https://doi.org/10.1037/hea0000649
https://doi.org/10.1016/j.jad.2018.12.014
https://doi.org/10.1007/s00520-008-0444-y
https://doi.org/10.1002/pon.3452
https://doi.org/10.1002/pon.3022
https://doi.org/10.1002/pon.3114
https://doi.org/10.1002/pon.1346
https://doi.org/10.1007/s10549-008-0303-z
https://doi.org/10.13109/zptm.2006.52.3.274
https://doi.org/10.1007/s00520-014-2516-5
https://doi.org/10.1207/s15327965pli1501_01
https://doi.org/10.1207/s15327965pli1501_01
https://doi.org/10.1007/s11764-015-0424-4
https://doi.org/10.1007/s11764-015-0424-4
https://doi.org/10.1002/pon.4516
https://doi.org/10.2147/IJWH.S443681
https://doi.org/10.1002/mco2.698
https://doi.org/10.1002/pon.6193

Fei et al

39. Shi T, He Y, Zhou Y, Tian MM. Effect of nursing intervention on the fear of recurrence of patients with breast cancer and their partners’ binary
illness uncertainty. Med Vocat Educ Modern Nurs. 2023;6:508-512.

40. Lebel S, Ozakinci G, Humphris G, et al. From normal response to clinical problem: definition and clinical features of fear of cancer recurrence.
Support Care Cancer. 2016;24(8):3265-3268. doi:10.1007/s00520-016-3272-5

41. Lebel S, Mutsaers B, Tomei C, et al. Health anxiety and illness-related fears across diverse chronic illnesses: a systematic review on conceptualiza-
tion, measurement, prevalence, course, and correlates. PLoS One. 2020;15(7):¢0234124. doi:10.1371/journal.pone.0234124

42. Schapira L, Zheng Y, Gelber SI, et al. Trajectories of fear of cancer recurrence in young breast cancer survivors. Cancer. 2022;128(2):335-343.
doi:10.1002/cner.33921

43. L S, Wang HF, Jing J, Zheng LY, Huang XC. Effects of health belief model education on cognitive level, mental health and postoperative limb
function in patients with breast cancer undergoing elective surgery. Chin J Health Psychol. 2023;31:842-846.

44. Li HH, Zhang W, Chen XM, Pang YJ, Zhou X, Zhou LS. Application progress of extended reality technology in preventing disability in the elderly.
Chin J Nurs. 2024;59:1195-1200.

Journal of Multidisciplinary Healthcare Dovepress
Taylor & Francis Group
Publish your work in this journal

The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

. ournal of Multidisciplinary Healthcare 2025:18


https://doi.org/10.1007/s00520-016-3272-5
https://doi.org/10.1371/journal.pone.0234124
https://doi.org/10.1002/cncr.33921
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Respondents
	Selection Criteria and Ethics Statement
	Recruitment Process
	Sample-Size Estimation

	Survey Tools
	General Information Questionnaire
	Fear of Progression Questionnaire-Short Form
	Functional Assessment of Cancer Therapy-Breast
	Posttraumatic Growth Inventory
	Fear of Cancer Recurrence Inventory-Short Form

	Data-Collection methods
	Statistical Analysis

	Results
	Single-Factor Analysis of Factors Associated with Psychological Dysfunction in Patients with Fear of Disease After Breast Cancer Surgery
	Results of Multivariate Analysis of Psychological Dysfunction in Patients with Fear of Disease After Breast Cancer Surgery
	Construction of Risk-Prediction Model for Psychological Dysfunction in Patients with Fear of Disease After Breast Cancer Surgery
	Goodness-of-Fit and Predictive Efficacy of Risk-Prediction Model for Psychological Dysfunction in Patients with Fear of Disease After Breast Cancer Surgery

	Discussion
	Patients with Fear of Disease After Breast Cancer Surgery Have aHigher Probability of Psychological Dysfunction
	Breast Cancer Patients with Total Resection are More Likely to Develop Psychological Dysfunction
	Breast Cancer Patients with aHigher Education Level Have aLower Risk of Psychological Dysfunction
	Patients with Higher Quality of Life and Less Fear of Cancer Recurrence Tend to Have Better Psychological Health

	Conclusion
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

