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Background: The social problems caused by depressive disorders and psychological behaviors in women are increasingly prominent, with extreme incidents occurring from time to time. Therefore, the issue concerning “how to prevent and resolve the risk of depression in women” is gaining significant attention across various sectors. However, previous studies have largely focused on teenage girls, perimenopausal women, or women during pregnancy and the postpartum period, neglecting the adverse effects of major diseases, which is detrimental to enhancing the psychological well-being of women with cancer.

Objective: Based on cancer impacts, this study aims to clarify the depressive state, development trends, and influencing factors in Chinese women with cancer, a group particularly susceptible to depression, to provide decision-making references for improving their psychological well-being.

Methods: Using follow-up panel data from five waves of China Health and Retirement Longitudinal Study (CHARLS), Chinese women with cancer who had complete observed values were selected as research subjects. After data cleaning, a balanced short panel dataset containing 1,030 samples was obtained. The depression characteristics and development trends in women with cancer were analyzed using the panel statistical method, and the influence of socio-demographic factors was examined using a panel stochastic trend model.

Results: The overall depression of Chinese women with cancer has deteriorated, putting them at risk of moderate depressive disorder. The development trend shows an inverted “U” curve, with significant differences observed among various groups based on urban and rural residency, educational levels, and regional locations. Specifically, urban women with cancer show milder depressive symptoms than those in rural areas, and women in the eastern region, those with higher educational levels, and those with non-reproductive system cancers show milder depressive symptoms than those in the central and western regions, those with lower educational levels, and those with reproductive system cancers. Regression analysis indicates that socio-demographic factors significantly influence depression in women with cancer. Among these influencing factors, age, having a spouse, high educational level, good performance in the activity of daily living (ADL), frequent visits to neighbors, and regular exercise are protective factors against depression, while diabetes, dyslipidemia, frequent outpatient visits, frequent hospitalizations, smoking, and low life satisfaction are risk factors for depression.

Conclusion: The depressive state among Chinese women with cancer is alarming. In view of this, there is an urgent need for introducing more supportive policies aimed at improving psychological health, developing tailored measures to address the specific needs of different groups, intensifying efforts to standardize the diagnosis and treatment of depression, particularly for those in rural areas, central and western regions, and among individuals with lower educational levels. Additionally, the role of social participation activities, such as visiting neighbors and exercising, should be given full play to alleviate depressive symptoms.
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1 Introduction

Cancer is one of the major public health problems facing the world, which is a disease characterized by abnormal cell growth within the body that invades surrounding tissues or spreads to other parts of the body, medically known as malignant tumors. According to the latest data from the International Agency for Research on Cancer (IARC), the global number of new cancer cases in 2022 is close to 20 million, with 9.8 million cancer deaths. 49.2% of new cases and 56.1% of deaths from malignant tumors occur in Asia, with incidence and prevalence rates continuing to rise, putting huge pressure on the healthcare systems and social development of countries (1). In China, the situation of cancer incidence is also significant, becoming one of the leading causes of death (2). Despite some progress in early screening and treatment of cancer with medical technology, patients still face many unresolved issues during the treatment process, especially in terms of mental health challenges. Research shows a strong correlation between physical health and depressive states (3), especially among female cancer patients, who often face negative body perceptions and self-image issues during treatment. The interaction between the two can easily trigger or exacerbate depressive emotions, leading to social withdrawal and decreased interests, seriously affecting the quality of life and treatment outcomes (4). Therefore, focusing on the mental health of cancer patients, exploring the causes of their psychological issues, and coping strategies has become an urgent and important issue to address.

At the same time, with ongoing social development and the passage of time, the incidence of abnormal psychological behaviors and common mental disorders in China has been rising annually, becoming a significant public health and social problem that demands attention and resolution as part of advancing common prosperity in the new era. As one of the most prevalent mental disorders, depression, characterized by its high prevalence, prolonged treatment cycles, and high recurrence rates, imposes a heavy burden and wreaks havoc on individuals, families, and society, gradually evolving into the leading cause of disability worldwide (5) and the second-largest source of disease burden in China (2). Moreover, women are at a higher risk of depression compared to men, due to physiological stress factors such as menstruation, pregnancy, and perimenopausal changes, as well as the impact of family roles. The prevalence of depressive disorders in women is about 1.5 to 2 times higher than in men, with over 90% of female patients not receiving timely professional treatment (6, 7). The social problems caused by depressive disorders and psychological behaviors in women are becoming increasingly prominent, with extreme incidents occurring from time to time. Therefore, the issue concerning “how to prevent and resolve the risk of depression in women” is gaining significant attention across various sectors. In this context, extensive research on the manifestations, pathogenesis, and influencing factors of depression in women has been conducted by scholars both in China and from abroad, yielding fruitful results.

Clinical studies suggest that depression is one of the chronic psychiatric illnesses with high prevalence and high recurrence rates, typically presenting with symptoms such as persistent low mood, abnormal somatic characteristics, and varying degrees of cognitive and behavioral changes. In severe cases, it can lead to extreme outcomes such as pessimism, self-harm, and suicide (8). Epidemiological studies reveal that most female patients can effectively alleviate their symptoms and gradually return to normal functioning after standardized antidepressant treatment. However, 20 to 35% of patients may still experience residual impairments, such as impaired social functioning (9). The generally accepted hypothesis for the etiology and pathogenesis of depression is the dysfunction of the serotonin, dopamine, and norepinephrine systems in the human body. Nevertheless, some studies emphasize the significant impact of biological genetics, individual psychology, and social factors. No uniform conclusion has been reached thus far (10). For example, due to a lack of mental health resources in rural areas, rural women face a higher risk of depression, and their depressive state is concerning (11). However, other studies argue that rural women have more frequent interactions with neighbors compared with urban women, resulting in milder depressive symptoms (12). Similarly, women with higher educational levels usually have better awareness of depression and preventive knowledge, resulting in relatively better mental health (13). However, some studies have reported opposite findings (14). Furthermore, factors such as neuroendocrine changes and family support significantly influence the prevalence of depression in women at different life stages, including premenstrual, pregnancy, postpartum, and perimenopausal periods, with the depression rate during pregnancy possibly exceeding 70% (15, 16). These studies indicate that depression in women is related to biological, psychological, and social factors, but the influence of psychological and social factors is not yet clear and requires further research.

Based on this, the research focus of this study is to examine the depression state, trends, and influencing factors among women with cancer, a group particularly susceptible to depression, using data from the China Health and Retirement Longitudinal Study (CHARLS), supported by Peking University, which aims to provide references for relevant research and decision-making. This paper offers the following potential contributions: Unlike previous studies on depressive disorders in women, which mainly focus on female college students, perimenopausal women, or women in pregnancy and postpartum periods, this paper addresses the adverse effects of major diseases, specifically cancer. It focuses on the changes in depression and the influencing factors for women with cancer, a group susceptible to depression, which helps to further deepen the understanding of depression risk in Chinese women. More importantly, it helps us understand and grasp the characteristics, attributes, social standing, and development trends of women with cancer in current society. Compared to previous studies that largely rely on regional cross-sectional survey data, this study adopts nationwide household follow-up panel data from CHARLS, consistently conducted by Peking University since 2011. Such high-quality data enable a more accurate understanding of the depression characteristics and development trends of this group on a national scale. Additionally, this study incorporates the influence of individual attributes, time differences, and regional factors into a longitudinal cohort analysis, leveraging the strong statistical inference capabilities of the panel analysis method, enhancing the reliability of the research conclusions.



2 Materials and methods


2.1 Research objects and data sources

This study focuses on the changes in depression among Chinese women with cancer. The data are sourced from the China Health and Retirement Longitudinal Study (CHARLS), conducted by Peking University, which is the first nationally representative longitudinal survey of the middle-aged and older adult population in China. The survey commenced in 2011, employing a multi-stage probability proportional to size (PPS) random sampling method based on implicit stratification, which includes factors such as region, urban/rural classification, and GDP per capita. The sampling encompassed 28 provinces, 150 counties, and 450 villages across China, with a total of 10,257 households surveyed, involving 17,708 individuals (17). Follow-up surveys were conducted every 2 years. CHARLS employs stratified random sampling and conducts follow-up interviews with tens of thousands of households across the country every 2 years. The data quality is widely recognized by the academic community. For this study, baseline survey data from CHARLS in 2011, along with follow-up data from 2013, 2015, 2018, and 2020, were integrated longitudinally according to respondents’ ID codes, resulting in follow-up panel data spanning five waves. To identify the research subjects, samples of female cancer patients were screened based on the questionnaire item: “In which organ or part of your body does you have cancer? Including the origins and metastasis of tumor.”1 Then, by combining responses to the depression scale questions and selecting independent variables, while excluding incomplete samples, a total of 1,030 complete follow-up data entries were obtained, forming balanced short panel data with N = 206 and T = 5.



2.2 Selection of variables

The dependent variable in this study is the depression of Chinese women with cancer, assessed using the Center for Epidemiologic Studies Depression Scale (CES-D10). This scale is specifically designed to evaluate depressive symptoms in epidemiological studies and demonstrates good reliability and validity. It consists of 10 questions related to the emotional and behavioral experiences of respondents over the past week, encompassing various dimensions such as emotional state, sleep quality, energy level, and self-worth. Each question offers four response options: 0 = rarely or none of the time (<1 day), 1 = some of the time (1–2 days), 2 = occasionally or about half the time (3–4 days), and 3 = most of the time (5–7 days). The scores from the 10 questions are summed, with higher scores indicating a greater risk of depression and more severe depressive symptoms among female cancer patients. The total score on the scale ranges from 0 to 30, with a score of ≥10 indicating the presence of depressive symptoms. The higher the score, the greater the risk of depression in women with cancer, and the more severe the depressive symptoms.

The independent variables in this study include a range of socio-demographic characteristics of women with cancer, selected primarily from previous research. These variables encompass individual attributes (e.g., household registration type, age, marital status, educational level), disease history (e.g., ADL, hypertension, diabetes, dyslipidemia, number of outpatient visits last month, number of hospitalizations last year), health behavior variables (e.g., frequent smoking, regular visits to neighbors, regular exercise), and family characteristics (e.g., life satisfaction, family living standards, family size, health insurance). Additionally, considering the varying levels of depression among patients with different types of cancer, this paper primarily focuses on the five cancers with the highest prevalence rates. In the subsequent analysis of intergroup differences, we will specifically examine the manifestations of depression among patients with reproductive system cancers, which represent the most prevalent category. Table 1 shows the definitions and descriptive statistics of these variables. The relatively small standard deviations of the variables indicate that the data are relatively concentrated and not influenced by extreme outliers.



TABLE 1 Descriptive statistics of variables.
[image: Table1]



2.3 Estimation method

The previous section introduced the data sources and key variable settings. This section provides further explanations regarding the estimation methods and research design. Firstly, by combining time trend tests with group difference tests, we aim to identify differences in depressive mood among various cohorts of female cancer patients, based on an overall understanding of the trends in depressive mood changes. Secondly, we select appropriate panel regression models and gradually control for a series of socio-demographic variables to examine the protective and risk factors associated with depressive moods in female cancer patients. Lastly, we conduct robustness tests to ensure the reliability of the research results by varying the dependent variable type and corresponding estimation methods (e.g., panel binary choice models, panel count models, etc.). All specific data analysis steps are performed using Stata16 software. In addition, it is important to emphasize that we obtained a complete balanced short panel data from five waves were obtained by matching cross-sectional data across different periods. Before conducting the regression analysis, it is necessary to select an appropriate panel regression model, mainly including three categories: the mixed regression model, the fixed effects model, and the random effects model.

If all women with cancer share the same regression model, that is, there are no individual effects, the mixed regression estimation model is considered, as shown in Equation (1):

[image: image]

Where [image: image] represents the depression state of a woman with cancer[image: image]during period[image: image]; [image: image] is a set of time-varying socio-demographic characteristic variables corresponding to the woman; [image: image] is a set of non-time-varying socio-demographic characteristic variables corresponding to the woman; [image: image] represents province-specific effects that do not change over time; and [image: image] is a random disturbance term. In this study, we mainly focus on the magnitude and significance changes of the [image: image] and [image: image] values of the independent variable coefficients.

However, in real life, the socio-demographic characteristics of each woman with cancer differ, meaning not all individuals share the same regression model, and individual effects do exist. Additionally, individual heterogeneity may manifest in different time trends, such as varying income growth rates among women with cancer in the follow-up panel data across five waves. In this case, a stochastic trend model should be considered (including two types: fixed effects and random effects), as shown in Equation (2):

[image: image]

Where [image: image] represents the time trend of an individual, and other variables are the same as in Equation 1. If u_t is uncorrelated with the explanatory variables {[image: image], [image: image]}, a panel random effects model (RE) is used for estimation; if [image: image]is correlated with the explanatory variables {[image: image], [image: image]}, a panel fixed effects model (FE) is used for estimation.

The specific model selection is mainly based on the results of the F-test and Hausman test.




3 Result analysis


3.1 Correlation test

An extended ordinary least squares (OLS) panel model is employed in this study for regression analysis. To ensure the unbiasedness of the estimates, we tested the correlation coefficients of the independent variables. The Pearson and Spearman correlation coefficient tests indicate that the absolute values of the correlation coefficients for all independent variables range between 0 and 0.4. Based on this, we can preliminarily conclude that there is no “strict multicollinearity” among the variables. Furthermore, the variance inflation factor (VIF) test results show that the maximum VIF value for all variables is 1.52, which is far less than the threshold of 10. Therefore, we reject the hypothesis of “multicollinearity,” ensuring the unbiasedness of the regression analysis.



3.2 Characteristics of changes in depression

Using the responses to the depression scale items from five waves of follow-up data in CHARLS, we calculated the depression scores and grouped results for women with cancer in each survey year. The results are shown in Table 2.



TABLE 2 Changes in depression and group differences in Chinese women with cancer.
[image: Table2]

Table 2 reports the overall depressive state of the follow-up samples across the five waves. The results of the time trend test indicate that the trend of changes in the depressive state of the follow-up sample is statistically significant (APC = 75.24%, p = 0.000). Specifically, the mean depression scores for the full sample gradually increased from 2011 (score of 10.25), reaching a peak in 2018 (score of 12.27). After that, the depression score saw a slight drop, but by the fifth wave of follow-up in 2020, the score was still 1.69 points higher than in 2011. This indicates that the depressive state of women with cancer initially worsened over time, then slightly improved, but overall, it has deteriorated. One reason is that cancer, as a critical illness, has uncertain therapeutic effects that can easily trigger negative emotions such as anxiety and fear, leading to excessive psychological stress in patients over the short term. Also, the disease itself severely damages physical health and induces perceived pain, which gradually affects closely related mental health, further amplifying the risk of depression. Therefore, the depressive state of cancer patients often worsens in the short term. However, individuals have a long-term adaptive ability to their environment. Over time, women with cancer generally improve in their understanding and acceptance of their illness. Once this understanding reaches a certain level, short-term emotional fluctuations begin to level off, resulting in an improvement in their depressive state.

Table 2 also reports the depression scores of women with cancer, categorized by urban and rural areas, educational level, disease category, and region. All statistics (T-stat) of the test for differences between these groups are significant at the 5% or 1% confidence level, indicating significant differences in depression among women with cancer across urban and rural residency, educational levels, disease categories, and regions. To provide a clearer illustration of these intergroup differences and their characteristics, Figure 1 displays trend charts of depression changes across the different groups. Among them, Figure 1A shows the results grouped by urban and rural areas, Figure 1B shows the results grouped by education levels, Figure 1C shows the results grouped by disease category, and Figure 1D shows the results grouped by region. Both Table 2 and Figure 1 show that overall depression scores increased during the sample period for both urban and rural women with cancer, with rural women consistently having higher scores than urban women. Unlike the continuous increase observed in the urban group, the depression score for the rural group peaked in 2018 and then declined. These findings indicate that the overall depressive state of women with cancer in both urban and rural areas worsened, with women with cancer in rural areas showing a significantly higher risk of depression and an earlier turning point in their emotional state than those in urban areas. This is primarily because rural residents, compared to their urban counterparts, generally lack awareness of depression. Social stigmatization further exacerbates the issue, leading many women with cancer in rural areas to intentionally ignore or conceal their emotional abnormalities (18), so their depression cannot be properly channeled and gradually worsen. Eventually, severe consequences force them to seek treatment and other interventions, resulting in an earlier turning point in emotional improvement.

[image: Figure 1]

FIGURE 1
 Trends in depression changes among women with cancer, categorized by urban and rural areas, educational level, disease category, and region.


Similarly, the results for groups by educational level and region (Figures 1B,D) show that women with cancer in the eastern region and those with higher educational levels exhibit better mental health, while those in the western region and those with educational levels below primary school show worse mental health. This disparity is attributed to the higher economic and social development levels and the greater dissemination of basic health knowledge in the eastern region. Therefore, women surveyed in the eastern region show higher levels of awareness, attention, and preventive consciousness regarding depression risks compared with those in the central and western regions. Additionally, patients with higher educational levels generally possess better external perception abilities, adaptive skills, and sensitivity to depression. They are more vigilant about maintaining their physical and mental health (19) and have relatively greater economic and social resources to prevent and resolve depression risks, resulting in a lower risk of depression. Furthermore, as shown in Figure 1C, patients with reproductive system cancers exhibit significantly more severe depression compared to those with non-reproductive system cancers. This may be attributed to estrogen secretion disorders caused by reproductive system cancers (e.g., uterine fibroids) or heightened concerns about fertility risks during reproductive age.



3.3 Baseline regression analysis

Since this study uses balanced short panel data, selecting an appropriate panel regression model is essential before conducting regression analysis. Table 3 reports the test results for model selection. The -values of the [image: image] are far less than 0.01, leading to the rejection of the null hypothesis and indicating that the panel mixed regression model is not suitable. Instead, a fixed or random effects model should be considered. Furthermore, the statistics of [image: image] did not pass the significance test, with a [image: image]-value close to 1, resulting in the acceptance of the null hypothesis that “the random effects model is superior to the fixed effects model.” Therefore, the random effects model is used for analysis in this paper.



TABLE 3 Test results for panel regression model selection.
[image: Table3]

Table 4 presents the estimated results of the factors influencing depression in Chinese women with cancer. Model (1) in Table 4 presents the full-variable regression results of the random effects model. Given the fundamental reality in China where regional economic and social development are relatively unbalanced, the impact of the same factor on the depression of women with cancer may vary due to provincial differences in resource endowments, institutional policies, and access to medical services. Furthermore, this impact may change over time.2 To minimize disturbances in the estimation results, Model (2) controls for provincial effects, while Model (3) further controls for potential time effects by introducing the year as a dummy variable. For comparison, column (4) provides the regression results based on the two-way fixed effects model. The results show that, by successively controlling for provincial effects and time effects, or by adopting the two-way fixed effects model, the influence of variables such as individual attributes, disease history, health behaviors, and family characteristics on the depression of women with cancer largely passed the significance test, with very stable coefficient signs. This indicates that the depression of women with cancer is closely associated with their socio-demographic characteristics. Specifically:



TABLE 4 Estimated results of the factors influencing depression in Chinese women with cancer.
[image: Table4]

From the perspective of individual attributes, the influence coefficient for household registration type is significantly positive, while that for educational level is significantly negative. This indicates that, compared to those in urban areas, women with cancer in rural areas face a greater risk of depression. Conversely, educational attainment acts as a protective factor against depression, consistent with the results observed in the group analysis above. Similarly, age and marital status both show significant negative correlations with depression in women with cancer. This suggests that increased age, being married, and living with a spouse can effectively alleviate depression in women with cancer. The reasons for this are as follows: Over time, patients often develop a better understanding, acceptance, and adaptability to their illness, leading to more stable depression. At the same time, the presence of a spouse provides support for disease recovery. A spouse can help detect and mitigate changes in the patient’s depression in a timely manner, and their optimism, positive attitude, understanding, and tolerance convey warmth and confidence to the patient, greatly assisting in overcoming depression.

From the perspective of disease history, numerous studies have demonstrated the positive impact of physical health on mental health. The ADL, an important measure of individual physiological health, further supports this conclusion by influencing the depression of women with cancer, that is, higher ADL scores are associated with a reduced risk of depression in individuals (20). Among common chronic diseases, this study finds that hypertension does not significantly impact the depression of women with cancer. This may be due to the simple measures available to control hypertension and patients’ long-term familiarity with managing it. On the other hand, diabetes, as an inflammatory chronic disease, requires long-term and strict dietary control, glucose monitoring, and medication, which can easily cause inconvenience in patients’ lives. Additionally, the progression of diabetes is often accompanied by comorbidities affecting other organs, and can induce stress-like reactions in the body (such as changes in cortisol activity), resulting in frequent mental stress for diabetes patients, exacerbating their depression (21). Similarly, dyslipidemia can cause endothelial dysfunction and other physical discomforts, leading to increased anxiety, irritability, anger, and other negative emotions, thus raising the risk of depression. Furthermore, it is observed in this study that higher numbers of outpatient visits or hospitalizations are detrimental to improving depression in women with cancer. Both factors serve as risk indicators for depression. This is mainly because the frequent need for outpatient visits or hospitalization implies the urgency of disease screening and treatment. A high frequency of outpatient visits within the past month or hospitalizations within the past year, to a certain extent, indicates that the patient’s condition is complex and prone to recurrence, thereby increasing their worry, anxiety, and mental stress.

From the perspective of health behaviors, the influence coefficient of frequent smoking on the depression scores of women with cancer is significantly positive, indicating that frequent smoking increases the risk of depression in these patients. This is primarily because nicotine in tobacco can cause neurotransmitter disorders in the brain, making it difficult for individuals to control their emotions (22). Moreover, long-term smoking negatively affects the efficacy of medication for cancer treatments, hinders disease recovery, and further induces or worsens depression. Conversely, frequent visits to neighbors and regular exercise, as important channels for social participation, can effectively enhance interpersonal interaction and emotional exchange. These activities not only improve the physical fitness of patients but also help release their emotional stress, allowing them to face life with a more positive attitude. Therefore, frequent visits to neighbors or regular exercise contribute to improving their depression. Regarding family characteristics, life satisfaction—defined as an individual’s overall evaluation of their living conditions—is an intrinsic emotional experience and cognitive factor closely related to subjective well-being. Therefore, it is found in this study that women with cancer who report higher life satisfaction exhibit better mental health. This study also reveals that a larger family size can improve the depression of women with cancer, as more family members may provide greater economic and emotional support.



3.4 Robustness test

To further evaluate the reliability of the regression results, robustness tests were conducted by changing the dependent variable in accordance with the Diagnostic and Treatment Standards of Mental Disorders (2020 Edition) published by the National Health Commission of the People’s Republic of China (9). First, based on the classification criteria of the Zung Self-Rating Depression Scale (SDS),3 depression scores were converted into binary variables (normal state = 0, depression = 1) using a percentage scale, which is then reintroduced into the regression as Robustness Test 1. Second, based on the classification criteria of the Patient Health Questionnaire-9 (PHQ-9),4 depression scores were converted into ordinal variables (no depression = 1, mild depression = 2, moderate depression = 3, moderately severe depression = 4, severe depression = 5), which is then reintroduced into the regression as Robustness Test 2. Table 5 shows the results of the robustness tests. The results show that, whether using binary categorical variables or ordinal categorical variables, and whether controlling for provincial and time effects or not, the significance levels and coefficient signs of the variables influencing the depression of women with cancer are essentially consistent with the results in Table 4, suggesting that the conclusions of this study are relatively robust.



TABLE 5 Robustness test of baseline regression.
[image: Table5]




4 Further discussion

Globally, female cancer patients frequently experience symptoms of depression, an issue that should not be overlooked in Chinese women with cancer. Utilizing the five-phase tracking data from the China Health and Retirement Longitudinal Study (CHARLS) and the epidemiological depression scale (CES-D10), this paper assessed the depressive status of Chinese women diagnosed with cancer. The findings revealed a significant deterioration in the overall depressive mood among this population, with a depression detection rate of 57.28% in 2020, indicating a generally moderate risk of depression. On one hand, the psychological stress associated with a cancer diagnosis and the fear of survival can intensify the risk of depression. On the other hand, the side effects of cancer treatment can profoundly impact patient’ body image, easily triggering or exacerbating feelings of helplessness and anxiety (4, 23). At the same time, the lack of social support and insufficient knowledge about depression in China further exacerbate its prevalence (24). These factors collectively contribute to the high detection rate of depression and the elevated risk among women with cancer in China. This aligns with the findings of several scholarly studies (2, 6, 15), indicating that women with cancer are a vulnerable population regarding depression. Therefore, increased policy attention is warranted for this group, particularly in terms of education and screening for depression prevention and treatment. It is recommended to produce a professional, authoritative, and easily comprehensible promotional video on depression prevention and treatment to enhance public awareness. Additionally, efforts should be made to improve the early diagnostic capabilities of healthcare institutions at all levels, providing the public with both online and offline depression assessments and treatments. Furthermore, emotional state evaluations should be integrated into the routine care of cancer patients to facilitate early intervention for those suspected of having depression.

It is important to recognize that psychological resilience and the ability to resist depression vary across different population groups, and consequently, the diagnostic and treatment approaches for depressive disorders cannot be generalized (18). This study indicates that cancer patients residing in urban areas, particularly in the eastern region, with higher education levels and non-reproductive system cancers, exhibit better outcomes compared to those from rural areas, the central and western regions, with lower education levels and reproductive system cancers. In contrast to previous studies, this research highlights the intricate influence of socioeconomic factors on mental health. As noted by Gonzalez & Cruz, urban environments frequently offer greater social support and medical resources, which may significantly contribute to the disparities in depression levels observed between urban and rural women (25). Patients with elevated education levels typically demonstrate enhanced external perception abilities, self-adaptive skills, and sensitivity to depressive emotions. Furthermore, they often have access to more economic and social resources that can help prevent and alleviate the risk of depression, resulting in a lower likelihood of experiencing depressive symptoms (14, 19). However, some studies have suggested that the effect of education level on women’s depressive emotions is not significant (26, 27). Thus, while socioeconomic factors undeniably influence depressive emotions, mental health phenomena may manifest distinct characteristics and mechanisms in different regions and cultural contexts. Accordingly, the diagnosis and treatment of depressive disorders in this population must account for both urban–rural and regional differences, enhancing the understanding of the characteristics and development of depressive emotions among cancer patients in rural and central-western areas. Treatment plans should be tailored to individual demographic characteristics, including education level, cancer type, and severity of depression.

This study reveals the protective effects of various sociodemographic factors on depression in female cancer patients, including increasing age, having a spouse, good daily living abilities, frequent social visits, and regular exercise. These factors not only reflect individual quality of life and social support networks but also indicate potential intervention strategies for preventing and alleviating depressive disorders. Increasing age is associated with a reduced risk of depression in female cancer patients, likely due to the fact that older women often possess richer social relationships and life experiences (15). Additionally, their psychological resilience generally increases with age, enhancing their perception of and adaptability to the disease (28).

The presence of a spouse is also crucial for maintaining the psychological health of cancer patients; spouses are typically more attuned to their partner’s emotional fluctuations, which allows for timely identification and alleviation of worries and anxiety, thereby assisting patients in better coping with the disease and mitigating the onset of depression (29).The influence of daily living abilities on depression among female cancer patients aligns with existing research findings (11, 20), suggesting that higher daily living skills are associated with a lower risk of depression. Furthermore, social activities, such as frequent social visits and regular exercise, promote interpersonal interaction and emotional communication (3, 12). A larger family size can also provide greater economic and emotional support, effectively reducing the incidence of depression in cancer patients (24). Therefore, it is imperative to strengthen the development of social networks and familial emotional connections for female cancer patients. Psychological interventions should focus on body empathy and body image (23, 30), fostering increased empathy and care for patients’ physical and mental health. Additionally, it is essential to fully utilize the buffering effects of social support, family support, and self-emotional regulation in combating depressive emotions.

In addition, this study found that factors such as diabetes, lipid disorders, frequent visits to medical facilities, frequent hospitalizations, and smoking are significant risk factors for depressive mood. Cancer patients with diabetes and lipid abnormalities often suffer from additional organ diseases, which may trigger the body’s stress response, including alterations in cortisol activity (20). Furthermore, long-term strict dietary control not only impacts daily life but also fosters feelings of doubt, irritability, and anger, thereby increasing the risk of depression (21). Frequent outpatient visits or hospitalizations often reflect the complexity and recurrence of the patient’s condition, which further exacerbates mental stress (10). Additionally, smoking not only compromises the effectiveness of cancer treatments but also leads to disturbances in brain neurotransmitters due to prolonged tobacco inhalation (22), making it challenging for individuals to regulate their emotions, thus inducing or worsening depressive moods. Therefore, it is recommended to implement comprehensive policy measures that closely monitor the adverse effects of physiological diseases, enhance the management of chronic conditions such as diabetes and lipid abnormalities, and reduce the risk of complications. Additionally, optimizing medical processes and improving diagnostic and treatment efficiency are essential to prevent patients from exacerbating their risk of depression due to the progression of chronic diseases or frequent medical visits. Simultaneously, establishing specialized smoking cessation services that provide scientific methods and support for quitting is advisable to help patients stop smoking and improve the overall health and treatment efficacy of cancer patients.



5 Conclusion

The depressive emotions experienced by women with cancer in China are exhibiting a worsening trend, currently categorized as a moderate risk level for depression. Research indicates that urban women with cancer report better depressive emotional states compared to their rural counterparts. Furthermore, those residing in eastern regions, possessing higher educational levels, and diagnosed with non-reproductive system cancers fare better than individuals from central and western regions, those with lower educational levels, and reproductive system cancer patients. Additionally, factors such as increasing age, marital status, higher educational attainment, good daily living abilities, frequent social interactions, and regular exercise act as protective factors against depression in women with cancer. Conversely, conditions such as diabetes, abnormal blood lipid levels, frequent medical visits, hospitalizations, smoking, and lower life satisfaction significantly elevate the risk of depression. This paper holds public health significance by guiding early prevention and control strategies for depression among women with cancer. Moving forward, it is crucial to develop targeted mental health promotion policies for this population, emphasizing the needs of different demographic groups and regions, and to fully utilize the positive influence of socio-demographic factors in preventing and mitigating depressive disorders.
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Footnotes

1   The CHARLS survey encompasses 20 types of cancer affecting women, including malignancies of various body tissues or organs such as the brain, oral cavity, larynx, pharynx, thyroid, lung, breast, esophagus, stomach, liver, pancreas, kidney, ovary, cervix, endometrium, colon, rectum, bladder, skin, non-Hodgkin lymphoma, and leukemia. However, while the survey includes both primary and metastatic tumors, it fails to clearly distinguish between the two and lacks statistical information regarding the duration of the disease.

2   We posit that the influence of socio-demographic factors on the depression of women with cancer may be affected by changes over time. The reason lies in the fact that considering the numerous socio-demographic factors influencing the depression of women with cancer, there may be unobservable factors that vary over time but not between individuals, which are not controlled for in this study. Moreover, the joint significance test of the time fixed effects model shows F = 3.31 and p = 0.012, which indicates the presence of time effects to some extent. On this basis, we controlled for these time effects on the estimation results by introducing the year as a dummy variable.

3   The Zung Self-Rating Depression Scale (SDS) has a score range of [0, 100]. According to the Chinese norm, an SDS score of less than 53 is considered normal, while an SDS score between 53 and 100 is considered depression.

4   The Patient Health Questionnaire-9 (PHQ-9) has a score range of [0, 27], with [0, 4] = no depression, [5, 9] = mild depression, [10, 14] = moderate depression, [15, 19] = moderately severe depression, and [20, 27] = severe depression. The depression scale score interval in this study is [0, 30], so after linear transformation and rounding, ordinal variables with values from 1 to 5 were obtained.
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