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Aim

Quality of life (QoL) has been identified as an important indicator of positive outcomes among breast cancer (BC) survivors. However, the status and predictors of QoL in China remain unclear. This retrospective follow-up study aimed to examine the QoL levels among BC patients following surgery and to assess the influence of sociodemographic, clinical, and psychological factors on QoL.





Methods

An institution-based retrospective follow-up study was conducted among 714 BC patients who received surgery at the First Affiliated Hospital of Guangxi Medical University between January 2016 and December 2019. Our primary outcome measure was QoL, assessed using the European Organization for Research and Treatment of Cancer QoL Questionnaire Core 30 (EORTC QLQ-C30). Anxiety and depression were evaluated by the Self-Rating Anxiety Scale (SAS) and the Self-Rating Depression Scale (SDS), respectively. Data on the patient demographics and clinical were derived from medical records. Results are presented as means (SD), medians [Q1, Q3], or percentage (%). We used R 4.2.2 software to identify factors associated with QoL after BC surgery. AMOS 28.0 was used to construct a structural equation model (SEM) to predict QoL outcomes.





Results

The overall QoL score was 43.30 ± 4.77 (mean ± SD). Predictive factors were: surgery type, radiotherapy, anxiety, and depression (p<0.05). The results of the SEM indicated that anxiety and depression had a direct negative effect on QoL (effect value was -0.46, -0.84, respectively, p<0.05), radiotherapy had a direct positive effect on QoL (effect value was 0.71, p<0.05). The type of surgery (mastectomy) impacted QoL both directly and indirectly through its association with depression, with direct and indirect effect values of -0.96 and -0.66, respectively (p < 0.05).





Conclusion

The QoL of BC patients after surgery is generally moderate to low. Medical staff should prioritize early identification and rehabilitation management for patients experiencing anxiety, depression, radiotherapy, and mastectomy to enhance their QoL. Our findings provide a strong foundation for developing nursing intervention plans and assessment guidelines for practitioners caring for BC patients.
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1 Introduction

Breast cancer (BC) is the most common cancer in women worldwide (1). The Global Cancer Statistics Report 2022 indicates there were 2.3 million new cases of BC, representing 11.6% of all cancer cases, along with1.67 million of total deaths (2). In 2022, the number of new cases of BC in China was 357,000, accounting for 23.81% of female cancer cases; the number of BC deaths in China was 75,000, making up 15.4% of female cancer deaths (3).

Currently, surgery is the primary treatment for BC (4). As a result of breast surgery, BC patients often experience significant changes in appearance, including breast deformities and surgical scars. Breasts are considered a symbol of femininity and an important part of a woman’s identity. Consequently, any resulting alterations after surgery can adversely affect body image perception (5), leading to a decline in quality of life (QoL) (6). A recent study by Rosenberg found that BC patients may experience anxiety, depression, stigma, and other negative emotions due to changes in body image and femininity, which can furthermore diminish their QoL (7).

With the advancements in modern medical treatment, the survival time of BC patients is also increasing. Reports from European and American countries indicate that the relative survival rates of female BC patients are 95% for one year, 80.4% for five years, and 73.4% for ten years. Additionally, the five-year survival rates of early-stage BC patients approach 100% (8). In China, the five-year survival rate for women with BC is 73% (9). In conclusion, the prognosis for BC is relatively favorable.

As the survival rates of BC patients continue to improve, medical staff should focus not only on prolonging life but also on enhancing the QoL and meeting patients’ overall prognostic needs (10). Therefore, the QoL of patients with BC after surgery has garnered increasing attention. QoL is defined as how individuals from various cultures and value systems perceive their well-being in relation to their goals, expectations, standards, and concerns (11). QoL is a multidimensional construct that encompasses physiological, psychological, social, and behavioral aspects, and the overall health status (12). The QoL of BC patients is affected by various factors, including sociodemographic, clinical, psychological and other factors (13–15). Predictors of QoL can vary significantly from one study to another.

Previous studies on the QoL of postoperative BC patients mainly focused on hospitalized patients, with a notable lack of follow-up studies involving discharged patients (16, 17). In addition, the relevant studies were mainly conducted in Western countries and may not be generalized to the Chinese population due to cultural and clinical differences. Identifying the predictors that contribute to the poor QoL of Chinese patients after BC surgery will enable targeted interventions to improve their QoL.

The first objective of this study was to examine the level of QoL in BC patients after surgery in China. Our second aim is to identify sociodemographic, disease, and psychological factors that influence the QoL and construct its predictive models using a structural equation model (SEM).




2 Materials and methods



2.1 Study design and area

An institution-based retrospective follow-up study was conducted to identify the predictors of QoL after surgery in BC patients at the First Affiliated Hospital of Guangxi Medical University, China. Medical data were collected from July 2022 to September 2022. The First Affiliated Hospital of Guangxi Medical University is a general hospital with over 2,700 beds, featuring 46 clinical departments, 71 wards, and 19 medical technical departments. In 2022, the hospital recorded approximately 3.88 million outpatient emergency visits, 135,400 discharges, and 72,900 surgical procedures, with an average length of stay of 7.26 days. The hospital provides services in various fields, including psychiatry, surgery, laboratory services, and pharmacy. Our study specifically took place in the Department of Gastrointestinal and Gland Surgery, which has 50 beds and is recognized as a key clinical specialty in China, a priority clinical specialty project in Guangxi, and a significant medical and health discipline in the region.




2.2 Population

All BC patients admitted to the First Affiliated Hospital of Guangxi Medical University for surgery from January 2016 to December 2019 were included in our study.



2.2.1 Inclusion criteria

All adult BC patients who received surgery at the First Affiliated Hospital of Guangxi Medical University between 2016 and 2019 were included in the study.




2.2.2 Exclusion criteria

Patients with existing tumors or incomplete clinical data were excluded.





2.3 Research instruments



2.3.1 Demographic characteristics

The demographic characteristics of the subjects, including sex, age, education, marital status, medical insurance status, residence, and employment status.




2.3.2 Clinical characteristics

The clinical characteristics of the subjects were examined, including variables such as history of smoking and alcohol consumption, history of hypertension and diabetes, type of surgery, duration of the operation, clinical stage, length of stay, and whether patients received chemotherapy, radiotherapy, or neoadjuvant chemotherapy. The clinical features collected in this study are detailed in Supplementary Table S1.




2.3.3 Quality of life

Quality of life was measured as the European Organization for Research and Treatment of Cancer QoL Questionnaire Core 30 (EORTC QLQ-C30), developed by the European Organization for Research and Treatment for Cancer (EORTC) (18). It consists of 30 items measuring a global health scale (GHS), five functional scales (physical, role, emotional, cognitive, and social functioning), and nine symptom scales (fatigue, nausea and vomiting, pain, dyspnea, insomnia, loss of appetite, constipation, financial difficulties and diarrhea). Each dimension generates a score and the score ranges from 0 to 100, with a higher value representing a higher level of QoL (18).




2.3.4 Anxiety

Anxiety was evaluated by the Self-Rating Anxiety Scale (SAS), developed by Zung in 1971 (19). The total SAS score ranges from 20 to 80 points. The higher the SAS score, the higher level of the anxiety. The severity of anxiety can be divided into the following four categories: no anxiety (score<50), mild anxiety (score 50-59), moderate anxiety (score 60-68), and severe anxiety (score≧69) (20).




2.3.5 Depression

The depression was assessed by using the Self-Rating Depression Scale (SDS), compiled by Zung (21). The SDS scale consists of 20 items, each item corresponds to a symptom of interest and is scored on a 1-4 scale. The final score is calculated by dividing the cumulative score for each item by 80. A score of less than 0.5 indicates no depression, while a score greater than or equal to 0.5 is considered depression.





2.4 Data collection

The data and were collected from July 2022 to September 2022. The demographic and clinic variable were extracted from the patient record, medical history sheets, and surgical notes in the hospital system. We collected anxiety, depression, and QoL scores through telephone follow-up interviews. The patient list was reviewed in advance, and participants who agreed to participate in the study were recruited after verbally describing the purpose and procedure of the study to the subjects over the phone. The researchers then conducted the survey, which took about 15 to 25 minutes to complete.

The data collection process was supervised by two head nurses with extensive clinical experience and psychological qualifications. Before data collection, data collectors were given a half-day training on how to collect data from patient records and how to ask patients for information about the scale. During the data collection process, the researcher checks the data integrity in time. Finally, the data is cleaned and cross-checked before analysis.




2.5 Data analyses

After data collection was completed, the data was entered and error cleared using Excel, and then the data was exported to R 4.1.1 and AMOS 24.0 for analysis. Descriptive statistics were performed using numbers and percentages (%) for categorical variables, and continuous variables are expressed as mean ± standard deviation (SD), and median (interquartile distance). The variables included in the model were preliminarily determined by one-way analysis of variance, Pearson correlation analysis, and multivariate analysis. AMOS 24.0 was used to construct the structural equation model (SEM), and the maximum likelihood method was used to estimate the parameters. The following indices were recommended to evaluate model fit: Root Mean Square Error of Approximation (RMSEA), goodness of fit index (GFI), Tucker-Lewis index (TLI), normed fit index (NFI), and comparative fit index (CFI) greater than 0.90 and the Chi-square freedom ratio (CMIN/DF) of 3 or less. P<0.05 or P< 0.01 indicates a statistically significant difference.





3 Results



3.1 Quality of life in patients with breast cancer after surgery

In our study, the QoL score of BC patients was moderate to low level, and the mean ± SD score of the overall QoL was 43.30 ± 4.77. Table 1 describes the mean scores, median and percentile range of total score, physical function, role function, emotional function, cognitive function, social function, global health status, financial difficulty and symptom domain. The dimension that scored highest was social function (98.80 ± 3.36), followed by role functioning (97.88 ± 5.93) and cognitive functioning (97.63 ± 7.97).


Table 1 | The overall QoL and domain-specific QoL scores of the study population.






3.2 Univariate analysis of QoL after breast cancer surgery

The average score of the QoL in this study is 43 points. Therefore, we used this value as a cut-off point, and 714 BC patients can be divided into two groups: high level and low level of QoL. The overall QoL scores were considered dependent variables and sociodemographic, clinical, and psychological factors collected were considered independent variables. The results of univariate analysis showed that patients with high levels of QoL had a statistically significant difference in length of stay (P<0.001), surgery type (P<0.001), radiotherapy (P=0.06), operation time (P=0.007), depression (P<0.001) and anxiety (P<0.001), compared with patients with low level of QoL (P<0.05) (Table 2).


Table 2 | Comparison of different QoL scores in 714 breast cancer patients.






3.3 Correlation analysis of QoL after breast cancer surgery

The results of correlation analysis showed that radiotherapy (P<0.01), anxiety (P<0.01), and depression (P<0.01) were significantly correlated with QoL after surgery. Higher levels of QoL scores were observed in patients with radiotherapy, while lower level of QoL scores was associated with higher levels of depression and anxiety (Table 3).


Table 3 | Variables of QoL in patients with breast cancer by correlation analysis.






3.4 Multivariate analysis of QoL after breast cancer surgery

Factors that were statistically significant in the univariate analysis were included in the multifactorial analysis. The results showed that radiotherapy (OR=1.76, 95%CI: 1.10-2.82), surgery type (mastectomy) (OR=0.26, 95%CI: 0.10-0.65), depression (OR=0.62, 95%CI: 0.55-0.71) and anxiety (OR=0.64, 95%CI: 0.58-0.70) were predictors of QoL (Table 4). However, length of stay and operation time had no statistical significance with the QoL(P>0.05).


Table 4 | Variables of QoL in patients with breast cancer by multivariate analysis.






3.5 Structural equation model for predicting QoL after breast cancer surgery

Based on the results of univariate analysis, correlation analysis, and multivariate analysis, the SEM of predictive of QoL after BC surgery was constructed. The maximum likelihood ratio method was used to fit the data of the research model, and the fitting indicators of the above hypothesis model were poor. After multiple adjustments, the two variables of operation time and length of stay were deleted. After adjustment, all the fitting indexes of the model were good, and the CMIN/DF was 1.447 (ideal value ≤ 3). The RMSEA was 0.026 (ideal value < 0.05), the TLI was 0.970 (ideal value >0.90), the CFI was 0.990 (ideal value >0.90), and the NFI was 0.971 (ideal value >0.90) (Table 5).


Table 5 | Fitting index of the research model.



The results of the model suggest that radiotherapy, anxiety and depression directly affect the QoL of BC patients after surgery. Furthermore, type of surgery can not only directly affect the QoL of BC patients after surgery, but also affect the QoL of BC patients after surgery through the mediating effect of depression, as shown in Figure 1 and Table 6.




Figure 1 | SEM of predictors on QoL of breast cancer patients after surgery.




Table 6 | Results of the path coefficients in the model.







4 Discussion

This hospital-based retrospective follow-up study investigated the QoL level and its predictive factors of BC patients after surgery in Guangxi, China, and constructed a SEM of the predictors of QoL of BC patients. Using a questionnaire-based follow-up design and data collected at the patient level using a validated instrument (QLQ-C30), it is reasonable to conclude that this study selected a representative sample of BC patients who had undergone surgical treatment in the Guangxi, China. To our knowledge, this is the first time this study has been conducted in the Guangxi, China. The study focused on the QoL of patients 3-6 years after surgery, aiming to provide a theoretical basis for enhancing the QoL of BC patients. In terms of assessing the QoL, Chinese researchers mostly focus on BC patients during hospitalization. For example, Li et al. conducted a cross-sectional study on BC patients underwent chemotherapy in China (22). In addition, previous studies mostly used univariate and multivariate analysis to analyze the predictors of QoL (23, 24). However, we not only used univariate and multivariate analysis but also used SEM to analyze the predictors by path analysis further. To the best of our knowledge, this is one of the few studies conducted in China that that explore the QoL level of BC patients 3-6 years after surgery and its predictors.

The overall QoL of the BC patients in this study was moderately below average. The highest score was in social function (98.80 ± 3.36), followed by role function (97.88 ± 5.93) and emotional function (97.60 ± 5.25). Our study found that higher QoL scores were reported from patients with radiotherapy, which is consistent with previous studies (25, 26). Zhang et al. investigated the relationship between the end of radiotherapy and the level of QoL in BC patients and found that role functioning scores, pain symptoms, and concerns about the future improved over time with radiotherapy (25). Juan et al. evaluated QoL in elderly BC patients treated with radiotherapy and results showed that QoL scores decreased at the end of treatment and increased after 6 weeks (27). However, people hold different views on the relationship between radiotherapy and QoL, and some scholars believe that radiotherapy will negatively influence QoL (28, 29). Marceila et al. evaluated the effect of radiodermatitis on the QoL of BC patients during the whole period of radiotherapy and found that radiodermatitis can have a negative impact on the QoL by affecting the symptoms, daily activities, leisure, work, study, and other aspects (28). The main reason for this difference is that the time point of observation varies between studies, with some studies looking at QoL during or after radiotherapy. During radiotherapy, patients may have a series of radiotherapy complications, such as dry mouth and fatigue, but in the long run, radiotherapy can reduce cancer recurrence and metastasis, which has a positive significance for the survival of patients. Therefore, addressing radiotherapy will improve the long-term QoL of BC patients.

Furthermore, we found that mastectomy can affect QoL not only directly but also indirectly by influencing the patient’s level of depression. On the one hand, mastectomy has a direct negative impact on the QoL of patients, as it is often associated with significant physical changes, including the loss of breast tissues (30, 31). Additionally, complications following mastectomy can restrict daily activities and delay a patient’s return to work (32, 33). In our study, people treated with mastectomy demonstrate a lower QoL, which is also found in previous studies (34, 35). Rosenberg et al. conducted a retrospective, multicenter study of 826 young survivors and discovered that patients who underwent mastectomy had poorer body image and sexual behavior over 5 years (7). Compared with mastectomy, breast reconstruction and breast conservation surgery better protect the patient’s body image and can have a positive impact on QoL (30). More specifically, breast reconstruction can help women re-establish a positive self-image, feel more comfortable with their bodies, and motivate them to return to normal lives and work (36). Additionally, breast-conserving surgery offers a significant advantage in maintaining patients’ body image compared to mastectomy (37).

On the other hand, mastectomy indirectly affects patients’ QoL through its mediating effect on depression. Breasts are crucial to a woman’s body image, and the loss associated with mastectomy can lead to feelings of diminished femininity, poor body image, and decreased attraction to partners, ultimately contributing to heightened levels of depression (38). This depressed mood, in turn, leads to a further decline in the patient’s QoL. A meta-analysis conducted in 2020 from Taiwan systematically reviewed nine relevant studies and found that the risk of depression after mastectomy was 1.36 (95% CI, 1.11-1.65), which is negatively associated with QoL (39).

We also found that anxiety and depression decrease the QoL of BC patients, which is supported by most other studies (40, 41). Anxiety and depression are common psychological morbidities in patients with BC after surgery (42). Zhang et al. evaluated the QoL of 71 patients with breast cancer-related lymphedema and found that anxiety was one of the important predictors of QoL (43). In the study by Sophie et al., the QoL of BC patients at the time of BC diagnosis, the end of treatment, and 6 months after the end of treatment were collected, and the psychosocial factors and dimensions affecting the QoL of patients with non-metastatic BC were evaluated. The results showed that anxiety and depression had a negative impact on the QoL of patients (44). Anxiety and depression can lead to physical discomfort, such as insomnia, headache, and muscle tension (45, 46). Moreover, anxiety and depression may lead to a decline in personal social ability, which may cause self-isolation and social avoidance, reducing their QoL (47). This indicates that clinical medical staff should provide support services to timely guide patients’ emotions, encourage patients to vent their negative psychology, and give full spiritual support, which will have a positive impact on the QoL.

The strength of this study lies in its status as the first retrospective follow-up investigation of QoL among BC patients in Guangxi, China. Our findings underscore the importance of focusing on the long-term QoL of BC survivors after surgery. Additionally, we utilized previously validated instruments to assess QoL 3-6 years post-surgery and employed SEM to identify predictors of QoL. An important finding is that the type of surgery can directly impact the QoL of BC patients’ post-surgery, as well as influence it indirectly through the mediating role of depression.

However, several limitations should be acknowledged. First, as a retrospective study, our research is subject to inherent biases, including the inability to control for confounding factors and the limitations of the available data. Second, we collected data from only one hospital, which may introduce potential bias and may not accurately represent the broader population of BC patients. Furthermore, our study population may be inherently biased, as we selected only patients who had undergone BC surgery, survived, and were being followed up.

It is important to note that our follow-up period was set at 3-6 years after surgery, and follow-up questionnaires should be administered at multiple time points, both before and after surgery, to obtain a complete picture of the patient’s experience and its changes in QoL. In addition, this study is only a single-center study, and further multi-center studies can be carried out in the future. Furthermore, future prospective studies are needed to better evaluate the effectiveness of treatment for BC patients after multidisciplinary collaboration and the impact of more specific surgery type on the QoL of BC patients.




5 Conclusion

Our study offers valuable insights for healthcare professionals and researchers by analyzing the QoL of BC patients 3-6 years after surgery and identifying its predictors. Our findings indicate that patients experience moderate to low levels of QoL, with mastectomy, radiotherapy, anxiety, and depression identified as significant predictors. Additionally, mastectomy indirectly affects the QoL of BC patients through the mediating role of depression. Future studies with larger sample sizes are necessary to further validate these results and develop comprehensive interventions aimed at improving the QoL of BC patients. Moreover, this study underscores the importance of ongoing prospective research to continually assess the QoL of BC patients.
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