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Context: Anxiety/depression in breast cancer (BC) is common around the world, and Chinese BC patients should not be ignored. The prevalence of anxiety and depression among BC patients are various in different regions of China, but no clear summarization has been made.

Purpose: This meta-analysis aimed to evaluate the prevalence and severity of anxiety and depression among breast cancer (BC) patients in China.

Methods: A literature search on PubMed, Web of Science, Embase, CINAHL, Scopus, PsycINFO, Cochrane database library, CNKI, Wanfang, and SinoMed was conducted up to 29 December 2021. The effect size (ES) or standard mean difference (SMD) and the corresponding 95% confidence intervals (CIs) for the prevalence and severity of anxiety/depression were calculated using the STATA 12.0 software.

Results: A total of 63 identified studies were included, containing a total of 53,513 Chinese women confirmed breast cancer. The results showed a high pooled prevalence of anxiety (38%, 95% CI, 27–50%, I2 = 99.4%, p < 0.001) and depression (38%, 95% CI, 33–44%, I2 = 99.2%, p < 0.001) among Chinese BC patients. Moreover, both anxiety (SMD = 0.30, 95% CI, 0.08–0.53, I2 = 91.6%, p < 0.001) and depression (SMD = 0.25, 95% CI, −0.05–0.55, I2 = 95.3%, p < 0.001) in BC patients were more serious than those in healthy controls, but not significantly different from patients with other diseases. Specifically, among the six regions included, the prevalence of anxiety and depression were both the highest in Northeast China, obviously superior than the second-highest region.

Conclusion: The study showed high levels of anxiety and depression among BC patients in China, especially those in the northeast. Clinicians and researchers should pay attention to the psychological problems of patients with breast cancer and regard it as one of the important prognostic outcomes of patients.

Systematic review registration: https://www.crd.york.ac.uk/prospero/index.php, PROSPERO: CRD42020151752.
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Introduction

Breast cancer (BC) is a malignant tumor that arises from the epithelial cells in the ducts or lobules of the breast gland (1). According to 2020 global cancer statistics, BC surpassed lung cancer to become the most frequently diagnosed cancer for the first time (2). With the improvement in survival rates and life expectancy among BC patients, mental health has gradually gained recognition as an important indicator for assessing long-term prognosis (3–5). It is worth noting that anxiety and depression are prevalent psychological symptoms experienced by BC patients during the recovery phase (6–9).

BC patients with anxiety and/or depression often experience more severe physical and mental health problems, including disease deterioration, cancer recurrence, body image disturbance, impaired relationships, sleep disturbances, suicidal ideation, and suicidal behavior, which ultimately contribute to increased patient mortality (8, 10–13). Previous studies have consistently reported a rising prevalence of anxiety and depression among women with BC worldwide (6, 14). An investigative study conducted in Iran found that the prevalence of anxiety and depression was 60 and 66.6%, respectively (15). Another study conducted in British Columbia showed the rates of anxiety and depression were 58.6 and 33.6%, respectively (16). In addition, Liu et al. (6) reported that, in Northeast China, over 70% of BC patients suffered from anxiety or depressive symptoms. A survey conducted in Shanghai also revealed that the prevalence of major depression among Chinese BC survivors was 20.59% and the risk for depression within the 1st year was double than in more than 1 year after surgery (17).

It can be seen, anxiety/depression in BC is common around the world, and Chinese BC patients should not be ignored. Several studies have shown notable variations in the prevalence of anxiety and depression among BC patients across different regions of China. However, no comprehensive quantitative review specifically focusing on anxiety and depression among Chinese BC patients has been conducted. While Pilevarzadeh et al. performed reviews on anxiety and depression of BC patients worldwide, Chinese BC patients were not analyzed separately (18, 19). Although another meta-analysis investigated the depression of BC patients in Iran (20), its finding cannot be easily generalized to Chinese BC patients due to different backgrounds (21). Considering the unique cultural, economic, and healthcare contexts, the prevalence and severity of anxiety and depression in Chinese BC patients are different from those in other countries. Consequently, examining anxiety and depression will help to increase public awareness and provide a reference for health care policies. However, even if reliable estimates of anxiety and depression are important for the prevention and treatment of Chinese BC patients, they have not yet been clearly summarized.

To address this limitation, we conducted this systematic review and meta-analysis with the following aims: (1) establish the pooled prevalence and severity of anxiety/depression in Chinese adult BC patients; (2) summarize the methods used to define anxiety and depression in BC. Through this meta-analysis, healthcare providers could gain a comprehensive understanding of anxiety and depression among Chinese BC patients, enabling them to develop more precise treatment strategies for enhancing their mental health.



Methods

We conducted this systematic review within the Reporting Items for Meta-analysis of Observational Studies in Epidemiology (MOOSE) statement (22) and following a predetermined registered protocol PROSPERO: CRD42020151752, https://www.crd.york.ac.uk/prospero/index.php.


Search strategy

A systematic review of the literature published in scientific journals from their inception until 29 December 2021 was conducted by two independent researchers. The review included seven English and three Chinese databases: PubMed, Web of Science, Embase, CINAHL, Scopus, PsycINFO, Cochrane database library, CNKI (China Knowledge Resource Integrated Database), Wanfang, and SinoMed (Chinese Biomedicine Literature Database). The search strategy involved the use of keywords such as “anxiety disorder,” “Anxiety,” “Depressive Disorder,” “depression,” “Dysthymic Disorder,” “Mood Disorders,” “Breast cancer,” “Breast neoplasm,” and “China/Chinese.” The retrieval steps for PubMed are shown in Supplementary material 1. Additionally, a citation chasing search strategy was conducted with all reference and relevant reviews to identify potentially omitted articles.



Inclusion and exclusion criteria

The following inclusion criteria were used: (1) Chinese patients with BC; (2) cross-sectional, cohort or case-control studies; (3) studies reporting the prevalence or mean with standard deviation (SD); (4) validated methods, such as clinical interviews or self-report instruments, used to assess anxiety or depression; (5) studied involving adults aged at least 18 years old; (6) Chinese literature published in core journal; and (7) studies with a sample size of no <5 (23). The following exclusion criteria were applied: (1) studies published in languages other than Chinese or English; (2) duplicated and useless data.



Data extraction

The titles and abstracts for eligibility was screened by two researchers (TF and XM) independently. Then, they reviewed the full text in the remaining studies to confirm that eligibility criteria were met. Conflicts were resolved with ZQ through discussion. Data were extracted by one trained investigator (TL) and checked by two others (TF and XM). Abstracted items included year, author, region, sample size, the average age of participants, percentage of marriage or cohabitation, study design, criteria for detection of anxiety or depression, reported prevalence or scale score of anxiety or depression, and type of control group. When multiple studies reported data for the same outcome and sample, we included one study on the basis of largest sample size or data presentation (closest fit to study requirements). For studies with missing data, we attempted to contact the authors for additional information and used appropriate imputation techniques when necessary. In studies that only presented the mean with SD of ages for BC and control group, we used the formula to calculate the overall mean with SD.



Quality assessment

We used Hoy's critical appraisal checklist for quality evaluation of each study included in the present meta-analysis (24). This 10-item checklist has two dimensions: external validity (target population, minimal non-response bias, sampling frame, and method are assessed by items 1–4) and internal validity (case definition, study instrument, the method, and mode of data collection are assessed by items 5–9, and item 10 assesses bias related to the analysis). The finally assessment evaluates the overall risk of study bias, judging to be at low, moderate, or high risk of bias. Each study was evaluated by two independent researchers (TL and ZQ) while disagreements resolved through third reviewers (TF).



Outcome measures

The outcomes were mean with SD or prevalence of anxiety and depression diagnosed with a structured clinical assessment [e.g., Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV or International Classification of Diseases (ICD)-9] or validated assessment tools [e.g., the Hospital Anxiety and Depression Scale (HADS), Generalized Anxiety Disorder Questionnaire (GAD-7), Patient Health Questionnaire (PHQ-9), and the Center for Epidemiologic Studies Depression Scale (CES-D)]. The primary outcome of this meta-analysis were the pooled prevalence and severity of anxiety and depression in Chinese BC patients, while secondary outcomes included the comparison of anxiety and depression levels across different regions, control group types, and diagnostic criteria.



Statistical analyses

For categorical variables, we calculated the effect size (ES) with 95% confidence intervals (CI). For numerical variables, standard mean difference (SMD) with CI was calculated. We chose the random-effects model because it accounts for potential between-study heterogeneity and provides more conservative estimates when heterogeneity is present (25). In addition, the forest plots were used to visually present the results of overall and within subgroups. We used I2 to assess the between-study heterogeneity with thresholds of ≥25, ≥50, and ≥75% representing low, moderate, and high heterogeneity, respectively (26). The sensitivity analyses were conducted to explore the effect of a single study on the overall prevalence estimate by serially excluding each study. The heterogeneity on region, the type of control group, criteria for detection of anxiety or depression were determined in subgroup analysis if there were at least two studies in the subgroup. Egger's test alliance with funnel plots was used to explore the potential publication bias (27, 28). Statistical analyses were performed with STATA 12.0 (StataCorp, Texas, USA, RRID: SCR_012763) statistical software. A two-sided test and a significant level of 0.05 were used.




Results


Research results

Figure 1 presents the details of the study selection process. The initial search identified a total of 4,496 articles through electronic databases. Among these, 1,409 duplicates were removed by using EndNote software. Then, after screening titles and abstracts of the remaining articles, 2,703 studies were excluded. Therefore, 222 were reviewed for further full-text, of which 63 articles were included finally.


[image: Figure 1]
FIGURE 1
 PRISMA flow diagram.




Study characteristics

The characteristics of the included studies were shown in Table 1. The complete references of the included studies can be seen in Supplementary material 2. A total of 63 identified studies proceeded to the data extraction stage, containing a total of 53,513 women with histologically confirmed BC. Of the 63 studies, the majority (n = 45 studies) were of cross-sectional design, whereas the remaining were case-control (n = 5), or cohort studies (n = 13). The location of studies spanned nationally and was prominent in East China (including Zhejiang, Shandong, Anhui, Jiangsu, Shanghai, Fujian, and Taiwan; n = 24), followed by South China (including Hong Kong and Guangdong; n = 13), Central China (including Henan, Hunan, and Hubei; n = 10), North China (including Beijing; n = 6), Northeast (including Heilongjiang and Liaoning; n = 4), and Southwest (including Sichuan; n = 2). The types of control groups include healthy controls (n = 9) and patients with other diseases controls (n = 6). When evaluated by Holy quality assessment criteria, 47 studies received low risk of bias, 16 received moderate risk of bias. The details of the quality assessment for 63 included studies were presented in Supplementary material 3.


TABLE 1 The main characteristics of the studies included in the present systematic review and meta-analysis.
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Prevalence and severity of anxiety among Chinese BC patients

Prevalence of anxiety ranged from 5 to 92% in independent studies (Table 1). We found that the pooled prevalence of anxiety among Chinese BC women was 38% (95% CI, 27–50%, I2 = 99.4%) with random-effects model. The summary of meta-analyses and heterogeneity assessments were indicated in Table 2. Meta-analyses pooled the prevalence of depression to be 33% (95% CI, 18–49%; I2 = 99.4%, p < 0.001) and 46% (95% CI, 16–76%; I2 = 99.6%, p < 0.001) according to the HADS with thresholds of 8 and the GAD-7 with thresholds of 5, respectively (Figure 2). Subgroup differences were also found in different regions (p < 0.001). The estimated prevalence of anxiety symptoms was higher in the northeast region in this study (64%, 95% CI, 34–94%; Figure 3).


TABLE 2 Methods of detecting anxiety and summary of prevalence and heterogeneity findings.
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FIGURE 2
 Forest plot of prevalence of anxiety among Chinese BC patients.
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FIGURE 3
 The prevalence of anxiety and depression by regions.


Scale scores of anxiety in Chinese BC patients were compared with control groups in 10 studies: nine with comparison to healthy groups and three with comparison to other diseases (e.g., musculoskeletal condition, colorectal cancer, and nasopharyngeal cancer). Notably, however, studies compared with healthy controls (SMD = 0.38, 95% CI, 0.10–0.65, I2 = 93.8, p < 0.001) showed higher levels of anxiety in BC patients. It's worth emphasizing that there is no significant difference between BC patients and other diseases patients (Figure 4).


[image: Figure 4]
FIGURE 4
 Forest plot of scale scores of anxiety in Chinese BC patients compared with controls groups.




Prevalence and severity of depression among Chinese BC patients

Prevalence of depression ranged between 6 and 90% in independent studies (Table 1). Fifty-eight articles assessed the prevalence of depression, and the pooled prevalence was 38% (95% CI, 33–44%; I2 = 99.2%, p < 0.001) based on the random-effects model. The summary of meta-analyses and heterogeneity assessments were indicated in Table 3. The pooled prevalence of depression based on assessment tools was the lowest in the DSM, ICD or MINI (24%, 95% CI, 20–28%, I2 = 70.8%, p = 0.033) and highest in SDS with cutoff of 53 (50%, 95% CI, 41–58%, I2 = 84.9%, p < 0.001) through sub-group analysis (Figure 5). Subgroup differences were also found in study regions (p < 0.001). Consistently, the prevalence estimate of depression was higher as well in the northeast region (including Heilongjiang) in this meta-analysis (67%; 95% CI, 42–91%; Figure 3).


TABLE 3 Methods of detecting depression and summary of prevalence and heterogeneity findings.
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FIGURE 5
 Forest plot of prevalence of depression among Chinese BC patients.


Mean scores of depression in Chinese BC patients were compared with control groups in 12 studies: 10 with comparison to healthy groups and five with comparison to other diseases (e.g., depressive disorders, musculoskeletal condition, colorectal cancer, nasopharyngeal cancer, and other cancers). According to scale scores, depression in BC patients was higher than that in healthy controls (SMD = 0.59; 95% CI, 0.25–0.93; I2 = 95.9%, p < 0.001), but not significantly different from patients with other diseases (Figure 6).
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FIGURE 6
 Forest plot of scale scores of depression in Chinese BC patients compared with controls groups.




Sensitivity analysis and publication bias

Using the sensitivity analysis, no individual study influences the results, for the corresponding pooled ES and SMD were not significantly altered (Supplementary material 4). According to Egger's test, there is no significant publication bias in studies above, including the prevalence and score of anxiety (Supplementary material 5).




Discussion

The overall prevalence of anxiety and depression was 38% (range: 27–50%) and 38% (range: 33–44%) with a total of 63 studies involving 53,513 Chinese adult BC patients in our meta-analysis, indicating that anxiety and depression also did coexist in Chinese BC cancer patients. This finding is worth noting because anxiety and depression comorbidity tend to have more severe symptoms, higher treatment costs, and worse prognosis than people with a single disorder. What's more, these prevalence estimates were relatively higher than the general population and other cancers in China (29–33). Possibly because BC is considered as a scary disease, with a negative effect on women's self-image and sexual relations, it is reasonable to find a higher prevalence of anxiety/depression in BC patients.

According to the results of a systematic review, the global prevalence of anxiety among BC patients was 41.9% (19). Conversely, another meta-analysis claimed that the prevalence of long-term symptoms of anxiety after BC treatment was 27.2% (34). Such discrepancy could be explained by the differences in the stage of disease and tools used for assessing anxiety. Our study showed that the prevalence of depression among Chinese BC patients is obviously different from the rates that have been reported worldwide (16, 20, 35). The observed differences from each country are likely due to differences in cultural, behavioral, methodological variations, and demographic characteristics, including the economic status of the population, age, social and family support, education, and marital status. Because the development of anxiety and depression could result in worse functional rehabilitation, decreased quality of life, and a higher risk of mortality among BC patients, these findings suggest that immediate attention should be paid to this population. Furthermore, longitudinal studies are needed to understand the trajectory of anxiety and depression among BC patients, from diagnosis to treatment and survivorship. This can help identify critical time points for intervention and inform healthcare providers on how to better support patients throughout their cancer journey.

However, simply reporting the prevalence of anxiety and depression in Chinese BC patients is not enough, the use of a comparable control group is essential to facilitate the reliability and accuracy of the levels of anxiety and depression in BC patients. The level of anxiety (SMD = 0.38, 95% CI, 0.10–0.65) and depression (SMD = 0.59, 95% CI, 0.25–0.93) were significantly higher in patients with BC than in healthy controls, but there are no statistical differences compared with other disease groups. This is the first meta-analysis reporting anxiety and depression in Chinese BC patients compared with those control groups. On the whole, our findings were similar to the results from previous studies conducted in the general Chinese population (36–39). Possible reasons for no difference between BC and other disease patients may be the variations in the composition of disease, including different types of cancer and depressive disorders. Some of them had a higher level of anxiety and depression than BC patients, while some were lower, which caused the mixed results. Another reason is the assessment tools used by individual studies were rather heterogeneous, and the mean scores are quite different. Future studies may consider pooling the prevalence of anxiety and depression with a uniform instrument to compare BC and a single disease.

However, according to the overall forest plots in Figures 2, 5, substantial heterogeneity (I2 = 99.4%, p < 0.001; I2 = 99.2%, p < 0.001) was observed among the studies. Therefore, we performed subgroup analysis and sensitivity analysis to analyze the sources of heterogeneity. Our sensitivity analyses showed that the anxiety and depression prevalence estimates were stable and no study needs to be excluded. Given the effect of regions on the prevalence of anxiety and depression in BC, we performed a stratified meta-analysis based on the regional groups and found that it contributed importantly to the observed heterogeneity. Studies conducted in the northeast region had remarkably higher anxiety and depression prevalence estimates than other districts in China. Cultural traditions and economic status may explain the observed differences. In northeast China, there is the highest incidence and mortality of BC partly due to the low fertility rate and salty eating habits (40–42). In addition, because of the under-developed economic status and insufficient health resource allocation, many patients were already in the middle-advanced stage when definitely diagnosed with BC, which will greatly increase the level of anxiety and depression. Nevertheless, fewer studies conducted in North China and southwest regions were included in this meta-analysis. Therefore, future original studies are needed to investigate the levels of anxiety and depression among BC patients in these regions.

In this meta-analysis, many diagnostic criteria were used for data extraction and synthesis, and the summary prevalence varies by different criteria. The prevalence of anxiety is up to 59% when using HAMA for assessment, while only 33% by HADS. Further, it even doubles for prevalence estimate of depression when using different tools. Although these studies used standardized scales, such as the HADS, GAD-7, or PHQ-9, the best cut-point for screening tools in BC patients have not been determined, and several cut-off scores were used in many studies. Additionally, the prevalence was often overestimated because screening tools prefer to give priority to sensitivity rather than specificity (43). Diagnostic interviews using DSM, MINI, or ICD criteria were considered as gold standard method, while they were often time-consuming and expensive. Thus, in a busy hospital environment, self-report screening tools were more feasible than diagnostic interviews for easier to fill out, cheaper to use. As a result, it indicated that future studies should use the general tools and cut-points especially for BC patients, and try to screen for anxiety and depression in clinical practice if possible.

The current study also has some limitations that need to be pointed out. Firstly, high level of heterogeneity between studies. The varying sample characteristics may contribute to the heterogeneity, such as working status, disease stages, treatment strategies, and evaluate time nodes, which could not be extracted for analysis, leaving substantial heterogeneity between studies largely unexplained by the variables studied. Secondly, publication bias, we searched the literature only in Chinese and English language which limited access to unpublished results. Although Egger's test showed that there was no publication bias, more studies are still needed to verify our results. Thirdly, there are differences in ethnicity and regions. The included studies were conducted in 17 out of the 34 provinces/municipalities/autonomous regions in China, and most studies were conducted in developed urban cities, limiting the generalizability of the findings. Therefore, cross-regional studies and studies focusing on northwest, southwest regions, and rural areas of China are needed to contribute to a more comprehensive understanding of mental health problems among Chinese BC women.



Conclusion

This meta-analysis revealed the high prevalence and severity of anxiety and depression among BC patients in China, indicating that it has become a major health issue nationally. It is worthwhile to provide resources for reducing social stigma and changing public perceptions of emotional distress. Furthermore, healthcare providers should identify and support BC patients experiencing anxiety and depression, such as routine mental health screening, referral to mental health services, and incorporating psychological interventions as part of the overall treatment plan. The results also showed that the prevalence of anxiety and depression varies in different regions of China, with the highest level in the northeast. Therefore, targeted policies and measures should be distinguished and implemented for different regions.
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HADS, the Hospital Anxiety and Depression Scale; PHQ, Patient Health Questionnaire; CES-D, the Center for Epidemiologic Studies Depression Scale; DSM, Diagnostic and Statistical Manual
of Mental Disorders; ICD, International Classification of Diseases; MINI, The Mini-International Neuropsychiatric Interview; SDS, Self-Rating Depression Scale; BDI, Beck depression rating
scale; HAMD, Hamilton Depression Scale; PSSG, Psychosocial Stress Survey for Groups.
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