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Abstract
 Exploring the relationship between social support and the mental health of cancer patients is a vital endeavor for enhancing mental well-being. The objective of this study was to explore the relationship between social support and psychological well-being in cancer patients and to provide new empirical evidence for psychological improvement in cancer patients. This research holds significant practical implications for optimizing China’s public health system and strengthening the development of a healthy China. Using data from the 2018 China Health and Retirement Longitudinal Study (CHARLS) database, we empirically examined the influence of social support on the mental health of cancer patients. Models such as Ordered Probit and OLogit were used to provide empirical evidence and theoretical insights for enhancing the mental health of cancer patients in a context marked by a high prevalence of cancer. The findings indicated that both formal and informal social support mechanisms were effective in improving the mental health of cancer patients. Furthermore, we utilized the propensity score matching (PSM) model to eliminate the endogeneity issue associated with sample selectivity bias. The results obtained through PSM demonstrated robustness, underscoring the importance of addressing sample selectivity bias when assessing the impact of social support on the mental health of cancer patients. Therefore, the Chinese government is recommended to prioritize the use of social support as a means to proactively enhance the mental health of cancer patients, thereby continuously elevating their overall quality of life.
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Introduction

The improvement of mental health among cancer patients represents a critical concern within the domains of public health and psychology worldwide [1–3]. In recent years, the incidence of cancer has surged in tandem with the rise in living standards across populations. According to data released by the World Health Organization in 2020, a staggering 9.96 million cancer-related deaths were reported globally. Thirty percent of these fatalities, equating to 3 million lives, occurred in China, which stands atop the global ranks for both cancer incidence and mortality [4]. Relevant research has shown that cancer patients frequently grapple with adverse psychological states, stemming from physical suffering and other factors [5]. This not only hampers their recovery but also exerts additional stress upon their families. In 2022, during the 20th National Congress of the Communist Party of China (CPC), President Xi Jinping proposed that safeguarding public health must assume a paramount strategic role in development. He emphasized the need to enhance health-promoting policies, with specific attention to mental health. Elevating the mental health of cancer patients has been identified as a key component in the broader endeavor to optimize China’s public health system and establish a healthier China. However, contemporary research has shown limited focus on the mental health of cancer patients. Against the backdrop of escalating cancer incidence, implementing measures that can intervene to enhance the mental health of cancer patients and alleviate their suffering is imperative. This endeavor holds profound significance not only for the physical recuperation of these patients but also for its broader societal impact in fostering increased awareness and compassion for cancer patients.

In recent years, social support has garnered increasing attention from both academics and practitioners as a vital approach to enhancing mental health. Social support encompasses the collective actions of specific social networks that employ material and emotional resources to aid socially vulnerable groups without seeking compensation [6]. It serves as a comprehensive term encompassing various forms of assistance originating externally to the individual, and it constitutes a social behavior that coexists with the presence of vulnerable groups. According to social support theory, the strength of an individual’s social support network directly correlates with their capacity to navigate a spectrum of environmental challenges [7]. Cancer patients suffer both physically and psychologically as a result of this disease. Especially in the advanced stages of the illness, psychological trauma can exacerbate the progression of the disease [8]. As a “vulnerable group” in the health field, cancer patients stand to benefit greatly from social support, aiding them in coping with the physical and psychological challenges presented by their condition. Material aid, psychological comfort, and familial companionship, all facets of social support, collectively function to improve the mental well-being of cancer patients. Therefore, we aimed to empirically analyze the impact of social support on the mental health of cancer patients, using data sourced from the 2018 China Health and Retirement Longitudinal Study (CHARLS) database. The objective of this study was to explore the relationship between social support and psychological well-being in cancer patients and to provide new empirical evidence for psychological improvement in cancer patients. This research operates in the context of the high prevalence of cancer and the advancement initiatives geared toward developing a healthy China.

Literature Review

Mental health of cancer patients

As society continues to evolve and the cancer incidence rates rise, the mental health of cancer patients has garnered increasing scholarly attention. Klikovac et al. studied the impact of the COVID-19 pandemic on the mental health of cancer patients in Serbia. Their findings indicated that older patients and those who perceived their socio-economic and health status more favorably experienced lower levels of anxiety, depression, and stress [9]. Macia et al. explored the relationship between emotional control, resilience, and mental health in cancer patients. They discovered that high resilience and low emotional control acted as protective factors, while elevated emotional control was identified as a risk factor for mental health issues [10]. The study by Thinh et al. assessed the prevalence and severity of depression and anxiety symptoms, impairments in access to mental health, and associations of dysfunction among cancer inpatients. The high frequency and severity of depression and anxiety symptoms highlight the importance of integrating mental health services into existing oncology treatment options [11]. In 2017–2018, Jeihooni et al. conducted a survey involving 200 cancer patients in Shiraz, Iran, to investigate the effects of an educational intervention based on the PRECEDE model. Their results demonstrated that after 6 months of intervention, the experimental group exhibited significant increases in knowledge, attitudes, health-promoting behaviors, patient hope, and mental well-being compared with the control group [12]. Becarevic et al. explored the correlation between religion and mental health in cancer patients and observed that Muslim cancer patients were more religious and spiritual than the non-cancer Muslim population. These patients also expressed a need for spiritual support to alleviate depression, anxiety, and stress [13].

Social support and mental health

Research on the link between social support and mental health has seen a steady increase, with scholars recognizing it as a pivotal tool for promoting mental health. Jennifer’s investigation involved evaluating the connection between mental health and social support among a large randomized sample of college students. The findings revealed that students with low-quality social support were at a higher risk of mental health problems, including a six-fold greater likelihood of experiencing depressive symptoms compared with students with high-quality social support [14]. Kira et al. analyzed the relationship between social support and physical and mental health in a sample of 220 TNB youth aged 14–25 years living in Quebec, Canada. The results showed a significant positive relationship between different support sources and mental health and well-being outcomes [15]. Qi et al. examined the relationship between levels of social support and mental health among Chinese adolescents during the COVID-19 outbreak. The study showed that the prevalence of mental health problems was higher among Chinese adolescents with low to moderate levels of social support during this period [16]. Muoz-Bermejo et al. explored how perceived social support impacted the mental health of older caregivers and showed that social support played a significant role in enhancing their mental well-being [17]. Hu et al. examined the relationship between social support and the mental health of Chinese college students and determined that social support positively affected the mental well-being of these students [18]. Xie et al. analyzed the impact of social support on the health of older adults using 2018 CLHLS data. The results indicated that formal social support significantly improved the health of older adults, while informal social support had a positive effect on the mental health of this demographic [19].

Summary of literature

The existing literature comprehensively revealed that research on the mental health of cancer patients primarily focuses on identifying the influencing factors and strategies to promote mental well-being. Studies exploring the correlation between social support and mental health have predominantly concentrated on adolescents and the elderly, particularly in the context of epidemics. Research specifically addressing the relationship between social support and the mental health of cancer patients is lacking. Given the escalating incidence of cancer, enhancing the quality of life for both cancer patients and the broader public health system in China holds profound importance. This can be achieved by employing diverse approaches to improve the mental health of cancer patients. Accordingly, we utilized the highly representative CHARLS data in China to empirically examine the influence of social support on the mental health of cancer patients. Additionally, we conducted robustness tests and endogeneity analyses with the objective of providing insights that can inform the development of public health policies in China.

Materials and Methods

Data sources

The data in this study was sourced from the 2018 CHARLS database. This database was established in 2011 under the auspices of the National Development Research Institute of Peking University (NDI). It was co-organized and implemented by the China Social Science Survey Center of Peking University and the Peking University Youth League Committee. The survey covers 28 provinces (municipalities and districts), 150 counties (municipalities and districts), and 450 villages (neighborhood committees) across the country. Due to its large sample size and wide coverage, it has become a recognized and authoritative source of data in the field of social sciences in China. The 2018 questionnaire survey collected information on respondents’ demographic and sociological characteristics, family backgrounds, economic statuses, health statuses, and lifestyles. For the purposes of the study, cancer patients were selected as the subjects for analysis. Control variables were then chosen in conjunction with the sample screening process, and missing values, outliers, and invalid variables were processed and removed. Finally, we obtained a total of 375 valid samples.

Variable design

Dependent variable: The mental health of cancer patients was the dependent variable in this study. Currently, various measures of mental health exist in the academic world [20–22]. In this study, we assessed mental health by considering the depression status of individuals. The 2020 CHARLS database contains an item labeled “DC011—I feel emotionally drained.” This item offers the following response options: “rarely or not at all,” “not too much,” “sometimes or half the time,” and “most of the time.” We assigned values of 1–4 to these response categories. Here, 1 indicates that cancer patients seldom experience feelings of depression, signifying good mental health; 2 denotes infrequent experiences of depression, indicating fair mental health; 3 signifies occasional feelings of depression, suggesting somewhat compromised mental health; and 4 represents frequent experiences of depression, indicating poor mental health.

Independent variable: Social support was the independent variable in this study. Measurement of social support lacks a uniform consensus; for instance, some studies categorize it into formal and informal social support based on types [23], whereas others categorize it into objective and subjective support based on attributes [24]. In this study, we adopted a comprehensive approach informed by prior research, using a combination of formal and informal social support for measurement. Formal social support encompasses key components such as participation in social insurance programs and receipt of in-home medical services. In the database, specific questions pertain to these aspects: “Are you enrolled in health insurance?” and “Do you participate in basic pension insurance?” A response of “yes” to 1 to either question was assigned a value of 1, indicating enrollment in social insurance; otherwise, it was assigned a value of 0. For home health care services, the question “Have you received home health care services?” was coded as 1 for those who have accepted such services and 0 for those who have not. Informal social support includes indicators related to financial support for children and the extent of caregiving provided. A respondent was assigned a value of 1 if they received financial support for their children; otherwise, it was marked as 0. For the child care indicator, we used the frequency of meeting with their children as a measure, assigning values ranging from 1 to 10 to reflect increasing levels of engagement with their children.

Control variable: Numerous studies have demonstrated that an individual’s inherent characteristics play a key role in influencing their mental health status [25,26]. Therefore, in our model, we included the following control variables: gender, age, place of residence, literacy, and marital status. Detailed variable definitions and statistical information are presented in Table 1.
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Methods of analysis

The dependent variable in this paper is the mental health status of cancer patients, which is a multicategorical variable, so we utilize the Ordered Probit regression model for analysis. In this paper, we set the following Ordered Probit regression model [27]:


Mental healthi∗=α+βsocial supporti+γZi+ϵi
(1)

In Eq. (1), 
Mental healthi∗
is a latent variable of mental health of cancer patients, 
social supporti
indicates the level of social support, 
Zi
is a control variable that has an impact on the mental health of cancer patients, and 
ϵi
is a random perturbation term.

Whether or not a cancer patient receives social support can be influenced by a number of listed factors such as gender, age, literacy, marital status, and so on. Therefore, the estimation results of the model will produce selective bias. In order to control as much as possible the bias in model estimation due to sample selection bias, this paper utilizes the propensity score matching (PSM) model [28] to estimate the net effect of the impact of social support on the mental health of cancer patients. Whether to accept social support is a self-choice made by individual cancer patients according to their own conditions, so the model will appear due to sample selection bias. In this study, the PSM model was used to reduce the estimation bias and maintain the robustness of the model analysis results. The model is set up as follows:


Yi=Y0i+(Y1i−Y0i)Di
(2)


ATT=E(Y1i−Y0i|Di=1)
(3)

In Eq. (2), 
Di
is the treatment variable, when taking the value of 1 means that individual i is in the experimental group, when taking the value of 0 means that individual i is in the treatment group. The independent variables in this paper are two clusters, where the treatment group is cancer patients who receive social support and the control group is for patients who receive social support. Eq. (3) represents the average treatment effect of the treatment group, i.e., the pure effect of social support on the mental health of cancer patients.

Results

Descriptive statistical results

According to the results of descriptive statistics, the mean score of the mental health of the surveyed cancer patients in the sample was 2.208. Approximately 61.07% of the respondents reported having good and fair mental health, indicating that over half of the respondents were in a good psychological condition. Regarding formal social support, the highest enrollment rate, at 96.6%, was observed in social insurance participation. In contrast, only 24.8% of patients had received in-home services. In terms of informal support, 18.67% of patients reported receiving financial support from their children. Additionally, a higher-than-average number of respondents mentioned that their children provided frequent care. In terms of gender, 63.2% of the participants were male, whereas 36.8% were female. The average age of the respondents was 67.883 years, with 77.87% of them having completed primary and secondary education. As for marital status, the majority of respondents, accounting for 84.8%, were married.

Baseline regression results

Table 2 presents the results of the basic regression examining the effect of social support on the mental health of cancer patients. Models (1) and (2) assessed the influence of formal social support on the mental well-being of these patients, and models (3) and (4) focused on the effects of informal social support. The results revealed that the coefficient of model (1) was −1.119, indicating that social insurance significantly affects the mental health of cancer patients at a 5% level of significance. Moreover, compared to cancer patients who do not receive social support, those who do receive such support experience an improvement of 1.119 units in their mental health. Similarly, in models (2), (3), and (4), the effects of receiving home health care services, children’s financial support, and children’s accompaniment and care on the mental health of cancer patients were significant at 1%, 10%, and 1% significance levels, respectively. For each unit of social support added, the mental health of patients was positively influenced by 0.371, 0.276, and 0.057 units in these respective cases. Collectively, both formal and informal social support made positive contributions to the mental health of cancer patients. Additionally, the control variables indicated that patients with higher levels of literacy had better mental health, and patients who were married exhibited a propensity for better mental health. An overview of the baseline regression results is presented in Table 2.
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Robustness testing

To ensure the robustness of the estimation results, we used the replacement econometric modeling approach for testing robustness. Given that the dependent variables in this study are multicategorical variables, we utilized the OLogit model for analysis. The results revealed that social insurance, in-home medical services, children’s financial support, and children’s companionship and care exhibited a significant positive impact on the mental health of cancer patients (Table 3). This finding indicated that both formal and informal social support positively improved the mental health of cancer patients. Moreover, this result was consistent with the baseline regression results, underscoring the robustness of the estimation results obtained in this study.
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Endogeneity testing

The receipt of social support by a cancer patient can be influenced by various factors, including gender, age, and literacy level, leading individuals to make independent choices based on self-judgment. At this point, the model encounters an endogeneity issue due to sample selectivity bias. To address this concern and obtain unbiased estimation results, we used the propensity score matching (PSM) model to conduct endogeneity tests, thus eliminating sample selectivity bias. In this study, we selected both K-nearest and radius neighbor matching for estimation [29]. Before formally executing the matching process, performing a balance test to assess the quality of sample matching is essential. Only when the matched samples passed the sample balance test could we proceed with subsequent analysis. The results of the balance test of the samples are presented in Table 4.
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According to the results of the balance test, the absolute value of the standardized deviation for all variables after matching was less than 5%. The t-test results for the means of all variables in the treatment and control groups were significant before matching but not after matching. These findings indicated a higher quality of matching. Additionally, we included kernel density function plots before and after matching. The post-matching kernel density function plot exhibited greater consistency, further indicating improved quality of the samples and successful results in the sample balance test. The kernel density function plots before and after matching are displayed in Figs. 1 and 2, respectively.
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Figure 1: Kernel density function plot before matching.
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Figure 2: Kernel density function plot after matching.

Table 5 presents the estimation results obtained after conducting PSM. According to the results, using the K-nearest neighbor matching method, the ATT value of the mental health status of cancer patients was 1.263 before matching and decreased to 0.946 after matching. This observation indicated that, following the adjustment for selection bias within the sample, the net effect of social support on the mental health of cancer patients was 94.6%. Similarly, using the radius neighbor matching method, the ATT value of the sample was 1.263 before matching and decreased to 0.924 after matching. This observation indicated that the net effect of social support on the mental health of cancer patients was 92.4%. These outcomes underscore the enhanced robustness of the results obtained through PSM analysis. Furthermore, they highlight the potential underestimation of the impact of social support on the mental health of cancer patients if sample selectivity bias remains unaddressed. Owing to space constraints, results solely pertaining to the impact of formal social support on the mental health of cancer patients are reported here. For a comprehensive overview, please refer to Table 5.
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Discussion

The results of this study demonstrate that both formal and informal social support can effectively enhance the mental health of cancer patients. Regarding formal social support, engaging in social insurance programs and receiving home medical services can effectively promote the psychological health of these patients. Compared to receiving home medical services, participation in social insurance exerted a significantly higher effect on the psychological health of cancer patients. This distinction can be attributed to the robust and comprehensive social security system in China, where the coverage rates for both basic social pension and basic medical insurances have reached 90%. Additionally, the participation rate in basic medical insurance is as high as 95%. On the one hand, this reflects the influence of traditional Chinese cultural values, such as the concept of “providing for the old,” wherein pension insurance plays a pivotal role in providing a safety net. Consequently, cancer patients enrolled in pension insurance programs experience a heightened sense of security, thereby positively affecting their emotional and psychological health. On the other hand, patients covered by urban and rural residents’ medical insurance typically have at least 50% coverage of their medical expenses courtesy of the state. Moreover, those participating in urban workers’ medical insurance benefit from an approximately 80% reimbursement rate. This means that the onset of cancer does not result in financially crippling expenses for the patient’s family. Therefore, this financial security positively affects the psychological well-being of individuals facing cancer diagnoses.

Informal social support, financial assistance, and spiritual companionship from family members can have a positive impact on the mental health of cancer patients. Numerous studies have consistently demonstrated that cancer patients often experience substantial mental distress, particularly those with advanced cancer who must confront both physical suffering and psychological anguish, including the fear of death [5,30]. Therefore, during this critical phase, cancer patients greatly benefit from the strong support provided by their family members, which, in turn, enhances their mental health and expedites the process of recovery. Furthermore, we conducted a robustness test using the method of substitution measurement modeling, and the results affirmed the reliability and stability of the findings presented in this study. Additionally, our analysis employing a PSM model indicated that mitigating the issue of sample self-selection yielded more refined results. Elimination of endogeneity led to a more accurate estimation of the impact of social support on the mental health of cancer patients.

For these reasons, we present several pertinent recommendations. First, the mental health of cancer patients should be prioritized. Given the unique challenges faced by cancer patients, their bodies and minds are subjected to greater stress than those of healthy individuals. Therefore, relevant authorities must place substantial emphasis on the provision of care and psychological for cancer patients. This extends to the family members of these patients, who should also have access to relevant psychological counseling services. Second, actively enhancing the function of social support in alleviating the emotional distress experienced by cancer patients is imperative. At the level of formal social support, the government should expand the scope of social insurance coverage and increase participation rates. Furthermore, it should actively guide the family members of cancer patients in providing both material and spiritual support. Community-based initiatives, such as educational and training programs focused on cancer care and support for family members, can be instrumental in leveraging the vital role that family members play in the care and recovery of cancer. Nevertheless, our study has certain limitations. Regarding the selection of indicators for measuring social support, the absence of a unified consensus within the academic community has resulted in a lack of precision and completeness in our choices. Our future endeavors will involve a more meticulous refinement of the scientific measurement related to social support indicators. The innovation of this study lies in the empirical analysis of the impact of social support on the mental health of cancer patients by using the data of China’s Health and pension tracking survey, which not only provides new empirical evidence for the formulation of health support and promotion policies for cancer patients in the new era, but also has great significance for the strategy of promoting healthy China. Moreover, due to data constraints, we did not differentiate between patients with various types of cancer. In reality, different cancer patients exhibit substantial variations in their conditions. Addressing these distinctions represents a focal point for our future in-depth research.

Conclusion

Improving and promoting the mental health status of cancer patients is a crucial focus in the fields of public health and psychology in various countries. Our study presents an empirical examination of the influence of social support on the mental health of cancer patients, using data from the 2018 CHARLS database. The findings indicate that both formal and informal social support can effectively improve the mental health of cancer patients. Additionally, we employed the PSM model to address potential endogeneity issues arising from sample selectivity bias. The results obtained through PSM demonstrate robustness, revealing that the impact of social support on the mental health of cancer patients may be underestimated in the absence of measures to counteract sample selectivity bias. Consequently, the Chinese government must prioritize the provision of social support as a proactive means to improve the psychological health of cancer patients, thereby continuously enhancing their quality of life. Moreover, this study provides empirical evidence and theoretical reference to further advance the establishment of a healthy China.
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TABLE 1

Descriptive statistics of variables

Variable Definition N Mean SD
Mental health Very good = 1, Fair = 2, Not so good = 3, Bad = 4 375 2.208 1.208
Formal social support

Social security No=0,Yes=1 375 0976 0.153
In-home medical services No =0, Yes =1 375 0269  0.444
Informal social support

Financial support for children No =0, Yes =1 375 0187  0.390
Accompanying and caring for children  Higher values indicate more caregiving time 375 2981 2.791
Gender Female = 0, Male = 1 375  0.368 0.483
Age Unit: years 375 67.883 9.275
Residence Home = 1, Nursing facility = 2, Hospital = 3 375 1.024  0.268
Educational level Illiterate = 1, Primary = 2, Secondary = 3, University and above =4 375 2.163  0.762
Marital status Married = 1, Divorced = 2, Widowed = 3, Unmarried = 4 375 1296  0.709

Note: N represents sample size, SD represents standard error. Same as below.
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TABLE 3

Robustness test results

Variable Model (5) Model (6) Model (7) Model (8)
Mental health Mental health Mental health Mental health
Social security —1.844** (0.712)
In-home medical services —0.583**
(0.229)
Financial support for children -0.479**
(0.243)
Accompanying and caring for children —-0.095***
(0.035)
Gender -0.129 -0.133 -0.139 -0.167
(0.213) (0.214) (0.213) (0.214)
Age -0.010 -0.013 -0.014 -0.009
(0.011) (0.011) (0.011) (0.011)
Residence -0.282 -0.246 -0.266 -0.391
(0.412) (0.414) (0.413) (0.428)
Educational level -0.260** -0.290** -0.270** -0.254
(0.130) (-0.131) (0.130) (0.130)
Marital status 0.308** 0.375%%* 0.318** -0.267
(0.147) (0.146) (0.147) (0.149)
N 375 375 375 375
Adj-R? 0.0228 0.0216 0.019 0.0226

Note: **, and *** indicate significant at the 5%, and 1% levels, respectively.
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TABLE 4

Variable Matching status Bias (%) Bias reduction (%) t-test
Treated Control t P>t
Gender Before 0.475 0.328 30.2 76.2 2.63 0.009
After 0.473 0.507 -7.2 -0.47 0.640
Age Before 70.693 66.847 40.3 83.2 3.62 0.000
After 69.006 69.712 -6.8 -0.49 0.622
Residence Before 1.030 1.022 2.8 97.0 0.25 0.003
After 1.033 1.011 7.8 -0.570 0.571
Educational level Before 2.634 1.989 91.9 94.4 7.83 0.000
After 2.550 2.513 5.1 0.37 0.712
Marital status Before 1.317 1.288 4.0 85.1 0.34 0.030
After 1.286 1.303 -24 -0.16 0.871

Note: “Before” means before matching, “After” means after matching.

“Treated” means treated group and “Control” means control group.
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TABLE 2

Baseline regression results

Variable Model (1) Model (2) Model (3) Model (4)
Mental health Mental health Mental health Mental health
Social security -1.119**
(0.416)
In-home medical services —-0.371%%*
(0.137)
Financial support for children -0.276**
(0.149)
Accompanying and caring for children -0.057***
(0.021)
Gender —-0.074 -0.069 -0.081 -0.100
(0.130) (0.130) (0.130) (0.130)
Age -0.006 -0.008 -0.008 -0.006
(0.007) (0.007) (0.007) (0.007)
Residence -0.166 -0.008 —-0.056 -0.206
(0.229) (0.007) (0.229) (0.225)
Educational level —-0.169** -0.186** —-0.170** —-0.157**
(0.079) (=0.079) (0.079) (0.079)
Marital status 0.197** 0.2410* 0.201** -0.171
(0.088) (0.088) (0.088) (0.090)
N 375 375 375 375
Adj-R? 0.0238 0.0234 0.0194 0.0234

Note: **, and *** indicate significant at the 5%, and 1% levels, respectively. Adj-R” is the adjusted R-squared value, the larger the value, the better the model’s

explanatory power. Same as below.
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TABLE 5

Results of propensity score matching estimation

Mental health
Treated Control ATT SE
Before 2.182 3.444 1.263 0.403
After
K-nearest neighbor matching 2.223 3.168 0.946 0.383
radius-neighbor matching 2.229 3.154 0.924 0.382

Note: K-nearest-neighbor matching uses “one-to-four” matching, radius-neighbor matching has a radius of 0.01, and kernel matching uses default values for
kernel function and bandwidth. ATT represents average treatment effects on treated, SD represents standard error.
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