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Background: Fear of disease progression (FoP) is among the most prevalent and major psychological burdens breast cancer patients encounter. Excessive FoP may result in serious adverse effects for patients. FoP in breast cancer patients has gained attention recently; however, its prevalence in China is unknown.

Objectives: This meta-analysis and systematic review aimed to assess the overall FoP among Chinese breast cancer patients to make recommendations for treatment and care.

Methods: Systematic search databases included PubMed, EMbase, The Cohrane Library, Web of Science, CINAHL, PsycINFO and 4 Chinese databases (Wan Fang Data, CBM, VIP and CNKI). The retrieval time ranged from the database’s establishment to March 20, 2023. After two researchers independently evaluated the literature, retrieved information, and assessed the risk of bias for the included literature, Stata 15.1 software was used to conduct a meta-analysis.

Results: A total of 37 moderate or high-quality studies involving 9,689 breast cancer patients were included. Meta-analysis showed that the pooled mean score of FoP for Chinese breast cancer patients was 33.84 [95% CI (31.91, 35.77)], prediction interval (21.57 ~ 46.11). The subgroup study found that FoP levels varied among breast cancer patients of different regions, ages, educational levels, marital statuses, residences, illness stages, and disease statuses.

Conclusion: Breast cancer patients have higher FoP scores. Healthcare workers should be concerned. We expect that more relevant research will be undertaken and more effective interventions will be developed. Patients can manage their illness and improve their quality of life by reducing their fears.

Systematic review registration: https://www.crd.york.ac.uk/prospero/, identifier: PROSPERO CRD42023408914.
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1. Introduction

Breast cancer is the most common malignant tumor in women, and its prevalence is rising yearly. According to the most recent data, breast cancer has surpassed lung cancer as the most prevalent malignant tumor among women. Globally, there are 2.3 million new cases of breast cancer and 700,000 deaths each year (Sung et al., 2021). China has doubled the global rate of breast cancer growth (Du, 2019). In 2020, 18.4% of new breast cancer cases and 17.1% of fatalities were Chinese (Cao et al., 2021). Given the severity and persistence of the disease, the question of survival care for Chinese breast cancer patients is critical. Due to greater public health awareness, early detection, and medical technology advancement, breast cancer survival rates and times have improved (Hummel et al., 2015; He et al., 2021). However, disease recurrence and metastasis have remained a challenge for modern medical science and a source of worry and threat for cancer patients.

Fear of disease progression (FoP) was illustrated by German scholar Dankert (Dankert et al., 2003) in 2003 as fear of various bio-social-psychological repercussions of disease advancement or fear of disease recurrence. A systematic review indicated that cancer patients’ greatest unmet demand was fear about recurrence and progression (Lisy et al., 2019). Fear of disease recurrence and progression is one of the most common psychological responses to breast cancer and one of the most unmet psychosocial needs of oncology patients (Peng et al., 2019; Chen et al., 2020). However, research has revealed that, of all cancer types, FoP is the most common and persistent in breast cancer patients (Götze et al., 2019). A study by Reed (Reed et al., 2020) on 1,032 patients with various oncological cancers in the United States revealed that 73% of female breast cancer patients reported varying degrees of fear of disease progression. This percentage was significantly higher than that of patients with prostate cancer and gynecological tumors. Moreover, in breast cancer patients, FoP can last up to 16 years after diagnosis (Koch-Gallenkamp et al., 2016).

Unlike anxiety and depression, FoP is a definite, distinct, and actual fear that the patient experiences. It is usually somewhere between “functional” and “dysfunctional.” Low levels of FoP are a normal, transient emotional response to cancer that can help alert patients to the disease’s recurrence and motivate them to adopt better lifestyles (Simard and Savard, 2015). When FoP becomes a clinical issue, the patient’s physical, mental, and spiritual health may suffer. Patients often obsess over bodily symptoms, including hypervigilance, examinations, and comfort-seeking, which lowers their quality of life (Cho and Park, 2017). Furthermore, excessive FoP frequently leads patients to take on negative ways of coping with the disease, reducing treatment compliance. This seriously impacts patients’ ability to cope with illness, actively cooperate with cancer-fighting treatment effectively, and is not conducive to disease recovery (Yang et al., 2018). High FoP breast cancer survivors, may use medical services excessively due to stress and worry, increasing healthcare costs (Thewes et al., 2012; Dinkel and Herschbach, 2018). According to a review, when excessive medical practices connected to FoP are sensibly handled, they may have large economic advantages (Williams et al., 2021).

Based on the findings above, rapid assessment of FoP levels in breast cancer patients and appropriate therapies are needed to reduce physical and psychological stresses and promote efficient healthcare resource usage. Previous research has revealed that factors like cultural origins and disparities in national healthcare structures may influence the FoP of breast cancer patients (Ashing et al., 2017). Findings from one country cannot be extrapolated to other countries or areas, and it is also uncertain whether existing programs and interventions aimed at reducing FoP are appropriate or helpful for Chinese breast cancer survivors. As more foreign studies have been conducted, China’s academic and medical communities have better grasped FoP in breast cancer patients. However, research on FoP in cancer survivors began later in China than in Western countries like the Netherlands and the United States (Hui, 2021). The fear of progression questionnaire short form (FoP-Q-SF) (Mehnert et al., 2006) is the most commonly utilized in research examining FoP in Chinese cancer patients. Since Cai (Cai and Jiang, 2018) applied it to Chinese breast cancer patients in 2018, the number of therapeutically relevant research employing FoP-Q-SF to estimate the prevalence of FoP has gradually increased. Unfortunately, study results vary widely. For instance, Maio et al. (2020) study found reduced FoP levels in breast cancer survivors. However, other research has achieved different results, with Li et al. (2019) and Song (2018) study indicating that breast cancer patients had high levels of FoP and should be intervened as soon as feasible. Studies have not yet been able to systematically identify the characteristics of FoP prevalence in Chinese breast cancer patients due to budget and labor limitations. They cannot thoroughly analyze the issue for the entire nation.

Understanding FoP prevalence in Chinese breast cancer patients may help national policymakers and healthcare professionals make better recommendations and give crucial background information for improved mental health assessment and services. Thus, this research summarizes FoP levels in Chinese breast cancer patients and provides theoretical support for regulating FoP levels to improve patients’ quality of life and mental health. Meanwhile, it is an example for other nations.



2. Methods


2.1. Design

This systematic review was conducted under the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Page et al., 2021) and was registered in PROSPERO website [CRD42023408914].



2.2. Literature inclusion and exclusion criteria

Literature inclusion criteria: (1) Populations: Patients with Chinese breast cancer diagnosed at any pathological stage, (2) Study type: Used observational studies (cohort, case–control and cross-sectional study), and (3) Outcomes: FoP-Q-SF was used to assess the FoP score in breast cancer patients.

Exclusion criteria: (1) adjustments were made to the FoP-Q-SF, and its total score was not consistent with the original scale, (2) mixed population of cancer patients, and information on breast cancer patients could not be clearly extracted, (3) non-English and Chinese literature, (4) if the literature was repeatedly published, the one with the most complete information was included, and (5) full text was not available or low-quality studies.



2.3. Search Strategy

A systematic search was conducted for studies published in PubMed, EMbase, The Cohrane Library, Web of Science, CINAHL, PsycINFO, Wiley, WanFang Database, Chinese Biomedical Database (CBM), Chinese Science and Technology Resource Integrated Database (CNKI), and Chinese Science and Technology Periodicals (VIP) database, with dates ranging from inception until 20 March 2023. The final retrieval strategy was formulated by combining MeSH terms and related keys (see Appendix A). In addition, the references of relevant studies were manually screened to identify other studies.



2.4. Study screening and data extraction

The literature was managed with EndnoteX9 software. After duplicates had been removed, two researchers (HJL and HDJ) independently examined the title and abstract to screen the literature before thoroughly reviewing the studies to decide which ones should be included. Using Microsoft Excel, two reviewers (HJL and YJ) independently extracted information. They then double-checked their results and, in cases of disagreement, consulted a third researcher (YYF or GJ). After reading the full text, the step was marked as completed. The data extraction content included the first author, year of publication, region, sample size, sample source, age, and the score of Fop (e.g., mean score, standard deviation). If the data are incomplete or missing, the author will be contacted by e-mail for information. Finally these information would be integrated and verified by the two researchers (XHQ and GXY).



2.5. Quality evaluation of the included studies

All included articles were cross-sectional studies, therefore, we used the Agency for Healthcare Research and Quality (AHRQ) to assess methodological quality (Zeng et al., 2015). The rating scale consists of 11 items, with a 1 for “yes” and a 0 for “no” or “unclear.” The assessments were classified as low, middle and high if the total scores were0 ~ 3, 4 ~ 7, 8 ~ 11, respectively. The assessment of quality was conducted by the reviewer (LXY) and double-checked by another reviewer (WW), discrepancies were resolved by discussion.



2.6. Meta-analysis

Quantitative data were integrated using meta-analysis because all trials used uniform measuring tools. By Stata 15.1, average Fop scale scores and standard deviations from several research were presented as weighted effect sizes and 95% confidence intervals (CI). The I2 test and Q test were used to analyze heterogeneity. When I2 ≤ 50% and p ≥ 0.1, a fixed-effects model was selected to combine effect sizes; in the opposite case, a random-effects model was selected. We also estimated the 95% prediction interval (PI), a PI was calculated based on the methods provided by Borenstein et al. (2017), showing the range of a true score of FoP of a future study in 95% of all patients. We also used meta-regression and subgroup analysis to investigate the causes of high heterogeneity. Moreover, sensitivity analysis was conducted by omitting an individual study each time and repeating the analysis to assess each study’s influence on the pooled effect size. Publication bias was evaluated by Egger’s test, and a value of p greater than 0.05 implied no publication bias. If publication bias existed, the trim-and-fill method was employed to detect the effects of publication bias on the results.




3. Results


3.1. Study selection process and results

3,075 records were retrieved from 10 databases, and and 1 were obtained by scanning relevant references, for a total of 3,076 records. After eliminating duplicate literature, the remaining studies were screened according to the title and abstract, and finally, 113 studies were included for full-text evaluation. Finally, a total of 37 articles were included in the systematic review and meta-analysis. The PRISMA flow diagram is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 PRISMA flowchart of literature retrieval and selection.




3.2. Study characteristics

The review included 37 articles, all of which were cross-sectional studies, and 7 contained breast cancer patients who were the results of multicenter studies. All the articles were published in 2018 ~ 2022.

This study included 9,689 breast cancer patients aged 36.71 to 59.12 years. The Fop scores ranged from 23.57 to 45.79. Table 1 shows the fundamental traits of the included studies and the mean and total scores for each FoP-Q-SF scale dimension.



TABLE 1 Characteristics of included studies.
[image: Table1]



3.3. Assessment of quality

The 37 included articles’ bias risk was evaluated, and the results revealed that the quality of the included studies was medium to high. The majority of the studies (n = 27, %) were classified as medium quality, whereas the remaining 10 studies (45.8%) were classified as high quality. Ten articles received an AHRQ score of 8 (high quality), while the remaining 27 received an AHRQ score of 5 to 7 (medium quality). The findings of the quality evaluation of the included studies are presented in Table 1, and the details of the evaluation process are presented in Appendix B.



3.4. Meta-analysis of the results


3.4.1. Fear of disease progression of breast cancer patients

The combined FoP score of 37 studies resulted in 33.84 (95% CI: 31.91 ~ 35.77), with substantial heterogeneity (Q = 7099.06, I2 = 99.5%, p < 0.001) (Figure 2). The existence of substantial between-study variance is also reflected by the wide PI (21.57 ~ 46.11). Ten studies further analyzed two FoP dimensions: physiological health domain score was 18.04 (95% CI: 16.97 ~ 19.10) (Figure 3), with substantial heterogeneity (Q = 2304.27, I2 = 99.0%, p < 0.001), PI: 12.85 ~ 23.34; Social/family domain was 15.70 (95% CI: 14.37 ~ 17.04) (Figure 4), with substantial heterogeneity (Q = 3617.70, I2 = 99.4%, p < 0.001), PI: 9.30 ~ 22.19.

[image: Figure 2]

FIGURE 2
 Forest plot of pooled mean scores for FoP.
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FIGURE 3
 Forest plot of pooled mean scores for physiological health.
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FIGURE 4
 Forest plot of pooled mean scores for social/family health.




3.4.2. Meta-regression analysis

Meta-regression uses regression equations to show how one or more variables affect the outcome variable. These variables may be study design, sample size, or case characteristics like patients’ mean age and height (Thompson and Sharp, 1999; Zhang et al., 2020). Based on prior studies (Kong et al., 2023; Nakamura et al., 2023), we assumed that heterogeneity could be caused by publication year, region, sample size, sample source, and literature quality. We performed meta-regression by the following covariates: publication year, region sample size (1–200, 200–400, more than 400), sample source (single-center, multicenter), and literature quality (medium quality, high quality). According to the findings, none of the covariates had a meaningful relationship with heterogeneity (p > 0.05), as shown in Table 2.



TABLE 2 A meta-regression analysis of included studies.
[image: Table2]



3.4.3. Subgroup analysis

We performed subgroup analysis by area, age, education level, marital status, place of residence, tumor stage, and recurrence and metastasis (see Table 3). According to the findings, the following patient subgroups had higher Fop scores: central China, under 45 years, junior high school or less, single, rural, stage IV, and with recurrence/metastasis. Each subgroup was subjected to the random-effects model because of the higher or moderate heterogeneity. Using sensitivity analysis, the origins of heterogeneity were further investigated. By excluding Zhu’s study (Zhu et al., 2022), heterogeneity in Central China decreased from 88.7 to 80.3%. The study’s participants were all post-radical mastectomy patients. The study subjects included in the study were all post-radical mastectomy patients. This may account for heterogeneity. After excluding Xie et al. (2021) from the study, the heterogeneity in the under 45 years group reduced from 94.8 to 85.9%. The study only included radiotherapy-treated breast cancer patients; therefore, heterogeneity may be related to treatment modality. After Shan et al. (2022) study was removed, the heterogeneity for this stage III subgroup dropped from 94.9 to 84.7%. Only first-episode breast cancer patients were included in the study. This may explain the heterogeneity. None of the remaining subgroup analyses used sensitivity analysis to discover the heterogeneity source. According to the literature, substantial heterogeneity may be associated with factors like the patient’s occupational status and disease duration.



TABLE 3 Subgroup analysis results of included studies.
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3.5. Sensitivity and publication bias analysis

Sensitivity analyses were done by deleting specific studies one at a time. The sensitivity analysis revealed that the analysis’s results remained stable after excluding any single piece of literature, with the pooled mean of all the outcomes ranging from 33.51 (95% CI: 31.84 ~ 35.17) to 34.12 (95% CI: 32.19 ~ 36.06) (Figure 5). The Egger’s test result for the Fop score in breast cancer patients was −0.95 (p = 0.347), indicating that no publication bias existed (Figure 6).

[image: Figure 5]

FIGURE 5
 Sensitivity Analysis.
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FIGURE 6
 Publication bias analysis.





4. Discussion

For future healthcare policy and FoP research, breast cancer patients’ FoP prevalence must be assessed. Our research will help estimate FoP’s burden and determine appropriate remedies for those in need. To our knowledge, this is the first large-scale study on the prevalence of Fop in Chinese breast cancer patients, and it will help advance our theoretical understanding of FoP in this population. This research examined 10 national and international databases and included 37 cross-sectional studies that met inclusion and exclusion criteria, a two-person screening, and a quality rating. Regarding research quality, 10 of this literature had an AHRQ score of 8, while the remaining 10 received a score of 5 to 7. Then, we conducted meta-regression and subgroup analyses to explore the source of heterogeneity. Additionally, we used sensitivity analysis to investigate the stability of study results and Egger’s test to evaluate publication bias in the included papers. This study also advises healthcare providers on reducing FoP in breast cancer patients quickly and effectively.


4.1. Overall levels of FoP in breast cancer patients

FoP is a common concern for cancer patients, and it has received more attention from psychology researchers. Several studies have shown that FoP can damage cancer survivors’ physiological, psychological, and social rehabilitative functions, affecting their prognosis and quality of life (Mehnert et al., 2009; Lane et al., 2019; Cui et al., 2022). This study’s meta-analysis revealed that Chinese breast cancer patients had a high FoP score of 33.84 (95% CI: 31.91 ~ 35.77), higher than developed countries like Germany (Mehnert et al., 2009; Koch-Gallenkamp et al., 2016). This may be due to the earlier focus on FoP in cancer patients in developed countries and the relatively sophisticated interventions they have in place to reduce the level of fear in patients. Furthermore, the findings of this study revealed that Chinese breast cancer patients had higher FoP levels than patients with other Chinese types of malignancies (Qiu and Yang, 2020; Hu et al., 2022). This may be because this breast cancer study exclusively included women. Psychological disorders like anxiety are more common in women than men (Hinz et al., 2010). This is also supported by previous studies for FoP (Mehnert et al., 2013). Additionally, this might be connected to the unique characteristics of the breast itself. The breast is a significant secondary female sex feature. After a breast cancer diagnosis, the patient’s body image and sense of self-society are easily impacted, making it harder for the patient to adequately mobilize available resources to cope with unfavorable occurrences and more prone to poor psychological adjustment (Quintard et al., 2014).

According to the findings of this study, the physiological health domain scored higher (18.04) than the social/family domain (15.70) on the two dimensions of the Fop scale. Patients’ fear of physiological health was greater than their fear of social/family domains, indicating that the symptoms of breast cancer disease and treatment are more intense, causing physical discomfort and significant harm to patients’ psychological health, resulting in fear and psychological burden. Therefore, healthcare professionals should focus on FoP levels in breast cancer patients and adjust their interventions accordingly. More intervention strategies for FoP in breast cancer patients are available, including mindfulness-based cognitive therapy (MBCT) (Hall et al., 2018), cognitively based compassion training (CBCT) (Gonzalez-Hernandez et al., 2018), and gratitude intervention (Otto et al., 2016). However, Chinese research on FoP in breast cancer survivors is primarily descriptive and lacks intervention studies. China can adapt foreign interventions to suit Chinese patients.



4.2. Regions

The subgroup analysis revealed that the FoP levels of breast cancer patients varied by region. The FoP levels of breast cancer patients in central China (37.00) were significantly higher than in other regions, which matched the findings of Li et al. (2023)study. According to certain research, the crude incidence rate of breast cancer in central China is the highest in the country (Shi et al., 2014), which may influence the FoP levels of patients in this region. Furthermore, the FoP levels of breast cancer patients may also be affected by regional differences in social customs, economic development, and health information (Herschbach et al., 2004; Kuang et al., 2022).



4.3. Ages

The findings of this study indicate a significant age-related difference in FoP levels among breast cancer patients. Like Mehnert et al. (2009) study findings, young and middle-aged breast cancer patients aged 45 years had significantly higher FoP levels (35.68) than those older than 45 years (32.14). Young and middle-aged patients are often healthy, making accepting a tumor’s sudden presence harder (Starreveld et al., 2018). Additionally, patients who are young or middle-aged have more obligations and duties in their personal and family lives, and they tend to avoid thinking about or talking about illness and death (Dong et al., 2021). Moreover, social experiences give people a lower psychological barrier to malignant tumors and experience more terror (Lim and Humphris, 2020). Healthcare personnel should pay attention to the psychological reconstruction of patients in this age group during treatment and nursing care, provide greater emotional and psychological support, and lessen their negative emotions and psychological burdens. Meanwhile, future research might examine the family and social factors that affect FoP in young breast cancer patients, perform a large-sample multicenter study, and apply applicable interventions to reduce FoP, enhancing patients’ prognosis and quality of life.



4.4. Education levels

Patients with various levels of education displayed several different levels of fear. According to the study’s findings, breast cancer patients with greater levels of education also had lower FoP levels, which is consistent with (Su et al. (2023) findings. Higher-educated patients can better comprehend and assimilate the information they are given and better comprehend the disease. They can accurately perceive the numerous side effects that may arise during therapy. They are more likely to use their psychological adjustment to sensibly and confidently relieve themselves. However, patients with lesser literacy levels do not comprehend the disease’s onset, progression, and prognosis and therefore have lower acceptance and increased psychological pressure (Jing and Zhang, 2020). Thus, healthcare providers should educate low-literate individuals about health and disease. The approach should differ from person to person, and the manner of education should be flexible. For instance, the Teach-back method (Ahmadidarrehsima et al., 2020) or animated educational movies can be used to assist patients in better comprehending and learning information about their sickness. This will lessen their sense of ambiguity about the condition and ultimately lower their FoP.



4.5. Marital statuses

This study validated (Kim and Kim (2022) findings that spouseless breast cancer patients had higher FoP levels. Single women are more likely to be concerned about how cancer would affect their fertility, marriage, and secondary sexual traits (Shrout et al., 2021). Additionally, unmarried female patients were more likely to experience anxieties because they lacked support from their partners, childcare, and emotional support. Su et al. (2023) research, however, produced different results. This might be because all the study participants in this investigation were female (Mehnert et al., 2013). Effective communication between breast cancer patients’ spouses can encourage and support them, helping them cope with the disease’s side effects (Moran et al., 2017). Therefore, patients’ spouses can be included in implementing nursing measures, and couple-centered psychological therapies can be adopted to boost patients’ psychological health. Medical staff should also understand the psychological concerns and requirements of unmarried young female patients and develop and implement specialized nursing interventions, like reproductive function protection. Simultaneously, medical personnel should encourage patients to speak with family members or friends to receive encouragement and support and to boost their confidence in surviving sickness.



4.6. Place of residence

Our findings demonstrate that FoP levels are higher in rural breast cancer patients. Location is another factor that influences the levels of FoP in breast cancer patients. Rural patients may have less access to health information than urban patients, and their anxieties and misconceptions about cancer may contribute to this (Ruan et al., 2020). Additionally, most patients in rural locations have very low-income levels, and the high costs of medical care could severely strain these families’ finances. This suggests that primary care clinicians spread breast cancer awareness, monitor FoP levels in female breast cancer patients, and implement the necessary interventions quickly.



4.7. Disease statuses

Like Dong et al. (2021) study, the current investigation discovered variations in FoP among female breast cancer patients with various cancer stages. Patients with stage IV breast cancer had significantly greater FoP levels than those with stages I, II, and III. A higher tumor stage may indicate greater malignancy, a worse chance of survival, a heavier burden of somatic symptoms, and a greater propensity for metastasis and recurrence (Hall et al., 2017). Therefore, patients are more prone to experience fear since they are under more psychological stress. Moreover, recurrent/metastatic breast cancer patients have higher FoP scores due to breast cancer’s metastasis and dissemination to nearby tissues or distant organ systems. Recurrent disease is the main reason breast cancer fails to improve long-term survival significantly (Soni et al., 2015), and when patients are aware of recurrence or metastasis, they can show signs of concern. This could impact patient adherence and cause some patients to lose faith in their treatment’s efficacy and stop receiving it. To reduce FoP, it is essential to enhance breast cancer treatment and control, shorten the disease’s progression, and adopt individualized care measures for advanced patients.




5. Limitations

There were several limitations in this study. First, our study only included Chinese breast cancer survivors; therefore, the findings may not apply to other nations or locations. Second, our meta-analysis was highly heterogenous and failed to identify its causes using meta-regression. Surgical procedures, radiation regimens, and disease stages may cause variations. We could not undertake additional subgroup analysis because none of the included studies provided detailed patient information. In future investigations, more comprehensive baseline data must be collected. Finally, the cross-sectional studies in this review did not capture the dynamic changes in FoP levels at different illness stages to provide a basis for intervention study cut-off times. In the future, our team will try to perform novel research. Nonetheless, we did our best to incorporate all relevant studies and hope our findings will be valuable for future clinical decision-making and research in breast cancer patients.



6. Conclusion

In conclusion, this study found higher FoP scores among Chinese breast cancer patients. Thus, healthcare professionals should monitor breast cancer patients’ FoP levels. According to our findings, FoP levels varied among breast cancer patients with diverse regions, ages, educational levels, marital statuses, places of residence, disease stages, and disease statuses. Thus, to reduce patients’ FoP levels and improve their quality of life, healthcare practitioners should design timely and effective intervention techniques based on patient-specific situations. These findings imply that more studies should be conducted to discover which sociodemographic and disease-related variables most strongly affect FoP onset. This may offer the theoretical basis for FoP management and treatment.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding authors.



Author contributions

J-LH, JG, and Y-FY proposed the concept and supervised the work. JG and Y-FY designed the work and provided solutions for inconsistencies. J-LH, D-JH, and JY performed the literature search, study selection, and data extraction. H-QX, X-YG, and X-YL performed the data analysis and interpretation. J-LH, H-QX, and JY wrote the manuscript, and contributed to the article in the same way. Also, WW and M-JC assisted in the review and checking of the manuscript. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1222798/full#supplementary-material



References

 Ahmadidarrehsima, S., Bidmeshki, E. A., Rahnama, M., Babaei, K., Afshari, M., and Khandani, B. K. (2020). The Effect of Self-Management Education by the Teach-Back Method on Uncertainty of Patients with Breast Cancer: a Quasi-Experimental Study. J. Cancer Educ. 35, 366–372. doi: 10.1007/s13187-019-1474-5 

 Ashing, K. T., Cho, D., Lai, L., Yeung, S., Young, L., Yeon, C., et al. (2017). Exploring characteristics, predictors, and consequences of fear of cancer recurrence among Asian-American breast cancer survivors. Psychooncology 26, 2253–2260. doi: 10.1002/pon.4350 

 Bao, G., and MI, Y. (2021). Path analysis of the influence of fear, discharge preparation and family function on the quality of life of breast cancer patients during chemotherapy. Chin. J. Prac. Nurs. 37, 721–726. doi: 10.3760/cma.j.cn211501-20200424-02017


 Borenstein, M., Higgins, J. P., Hedges, L. V., and Rothstein, H. R. (2017). Basics of meta-analysis: I2 is not an absolute measure of heterogeneity. Res. Synth. Methods 8, 5–18. doi: 10.1002/jrsm.1230


 Cai, J., and Jiang, Z. (2018). Reliability and validity of Chinese version of Fear of Progression Questionnaire-Short Form in women with breast cancer. J. Nurs. (Chin). 25, 5–8. doi: 10.16460/j.issn1008-9969.2018.07.005


 Cao, W., Chen, H.-D., Yu, Y.-W., Li, N., and Chen, W.-Q. (2021). Changing profiles of cancer burden worldwide and in China: a secondary analysis of the global cancer statistics 2020. Chin. Med. J. 134, 783–791. doi: 10.1097/CM9.0000000000001474 

 Chen, X., and Jiang, Z. (2020). Present situation on fear of disease progression for breast cancer patients and analysis on its influencing factors. J. Nurs. Rehabilitation 19, 11–15+19. doi: 10.3969/j.issn.1671-315x.2020.07.003


 Chen, G., Wu, Q., Jiang, H., Zhang, H., Peng, J., Hu, J., et al. (2020). Fear of disease progression and psychological stress in cancer patients under the outbreak of COVID-19. Psychooncology 29, 1395–1398. doi: 10.1002/pon.5451 

 Cho, D., and Park, C. L. (2017). Moderating effects of perceived growth on the association between fear of cancer recurrence and health-related quality of life among adolescent and young adult cancer survivors. J. Psychosoc. Oncol. 35, 148–165. doi: 10.1080/07347332.2016.1247408 

 Cui, C., Wang, L., and Wang, X. (2022). Profiles of social constraints and associated factors among breast cancer patients: a latent profile analysis. BMC Psychiatry 22:750. doi: 10.1186/s12888-022-04407-y 

 Dankert, A., Duran, G., Engst-Hastreiter, U., Keller, M., Waadt, S., Henrich, G., et al. (2003). Fear of progression in patients with cancer, diabetes mellitus and chronic arthritis. Rehabilitation (Stuttg) 42, 155–163. doi: 10.1055/s-2003-40094 

 Dinkel, A., and Herschbach, P. (2018). Fear of Progression in Cancer Patients and Survivors. Recent Results Cancer Res. 210, 13–33. doi: 10.1007/978-3-319-64310-6_2


 Dong, S., Lu, H., Tang, H., Zhou, H., Wang, J., and Chen, C. (2021). Status quo and influencing factors of fear of progression of young and middle-aged patients with hematological tumors in Zhengzhou city. Med. Soc. 34:89-92+102. doi: 10.13723/j.yxysh.2021.08.018


 Du, J. (2019). Breast cancer in China. World Latest Med. Inf. 19, 371–372. doi: 10.19613/j.cnki.1671-3141.2019.46.243


 Du, X., Kang, F., Song, Q., Hou, J., Li, Y., and Guo, C. (2022). Mediating effect of self⁃management efficacy on fear of disease progression and post⁃traumatic stress disorder in patients undergoing breast cancer surgery. Chin. Nurs. Res. 36, 1287–1292. doi: 10.3969/j.issn.1671-315x.2020.07.003


 Gonzalez-Hernandez, E., Romero, R., Campos, D., Burychka, D., Diego-Pedro, R., Baños, R., et al. (2018). Cognitively-Based Compassion Training (CBCT) in Breast Cancer Survivors: A Randomized Clinical Trial Study. Integr. Cancer Ther. 17, 684–696. doi: 10.1177/1534735418772095 

 Götze, H., Taubenheim, S., Dietz, A., Lordick, F., and Mehnert-Theuerkauf, A. (2019). Fear of cancer recurrence across the survivorship trajectory: Results from a survey of adult long-term cancer survivors. Psychooncology 28, 2033–2041. doi: 10.1002/pon.5188 

 Guo, H. T., Wang, S. S., Zhang, C. F., Zhang, H. J., Wei, M. X., Wu, Y., et al. (2022). Investigation of Factors Influencing the Fear of Cancer Recurrence in Breast Cancer Patients Using Structural Equation Modeling: A Cross-Sectional Study. Int. J. Clin. Pract. 2022, 1–10. doi: 10.1155/2022/2794408 

 Hall, D. L., Lennes, I. T., Pirl, W. F., Friedman, E. R., and Park, E. R. (2017). Fear of recurrence or progression as a link between somatic symptoms and perceived stress among cancer survivors. Support Care Cancer 25, 1401–1407. doi: 10.1007/s00520-016-3533-3 

 Hall, D. L., Luberto, C. M., Philpotts, L. L., Song, R., Park, E. R., and Yeh, G. Y. (2018). Mind-body interventions for fear of cancer recurrence: A systematic review and meta-analysis. Psychooncology 27, 2546–2558. doi: 10.1002/pon.4757 

 He, J. (2022). A study on the correlation between anxiety, fear of disease progression and unmet needs in breast cancer patients. Tianjin. J. Nurs. 30. doi: 10.3969/j.issn.1006-9143.2022.02.010


 He, J., Chen, W. Q., Li, N., Shen, H. B., Li, J., Wang, Y., et al. (2021). China guideline for the screening and early detection of female breast cancer (2021, Beijing). Chin J Oncol 43, 357–382. doi: 10.3760/cma.j.cn112152-20210119-00061 

 Herschbach, P., Keller, M., Knight, L., Brandl, T., Huber, B., Henrich, G., et al. (2004). Psychological problems of cancer patients: a cancer distress screening with a cancer-specific questionnaire. Br. J. Cancer 91, 504–511. doi: 10.1038/sj.bjc.6601986 

 Hinz, A., Krauss, O., Hauss, J., Höckel, M., Kortmann, R., Stolzenburg, J., et al. (2010). Anxiety and depression in cancer patients compared with the general population. Eur. J. Cancer Care (Engl). 28, 522–529. doi: 10.1111/ecc.13129


 Hou, X. (2020). Survey on the current status of fear of recurrence and analysis of risk factors in tumor-free survivors of breast cancer after surgery. Henan. J. Surg. 26, 49–51. doi: 10.16193/j.cnki.hnwk.2020.06.016


 Hu, Z., Wang, H., Li, R., Wang, B., Hu, K., Luo, H., et al. (2022). Status quo and influencing factors of fear of cancer recurrence in patients after liver cancer surgery. Chin. Nurs. Res. 36, 3516–3521. doi: 10.12102/j.issn.1009-6493.2022.19.027


 Hu, Z., Wang, Z., Yu, D., and Qiu, X. (2019). Current status and factors influencing cancer recurrence fear in postoperative breast cancer patients. J. Nurs. Train. 34, 657–660. doi: 10.16821/j.cnki.hsjx.2019.07.023


 Hui, R. (2021). Influencing factors and developmental trajectories of the fear of cancer recurrence among breast cancer patients. Doctoral thesis. Changchun: Jilin University. doi: 10.27162/d.cnki.gjlin.2021.000088


 Hummel, S. B., van Lankveld, J. J., Oldenburg, H. S., Hahn, D. E., Broomans, E., and Aaronson, N. K. (2015). Internet-based cognitive behavioral therapy for sexual dysfunctions in women treated for breast cancer: design of a multicenter, randomized controlled trial. BMC Cancer 15:321. doi: 10.1186/s12885-015-1320-z 

 Jia, R. (2022). A study on the relationship and mediating effect between fear of progression and self-management in patients undergoing postoperative chemotherapy for breast cancer. Henan Univ. doi: 10.27114/d.cnki.ghnau.2022.000475


 Jiang, L., Wang, J., Li, L., Zhang, S., Gong, J., Zhu, H., et al. (2020). Correlation between health literacy and fear of cancer recurrence in female breast cancer patients: a 110-case study. J Nurs (Chin) 27:26. doi: 10.16460/j.issn1008-9969.2020.14.026


 Jing, L., and Zhang, L. (2020). Status quo and risk factors of fear of cancer progression in gynecological malignant tumors patients in Nanjing. Nurs. J. Chin. PLA 37, 38–42. doi: 10.3969/j.issn.1008-9993.2020.12.010


 Kim, S. Y., and Kim, S. (2022). Do COVID-19-Related Treatment Changes Influence Fear of Cancer Recurrence, Anxiety, and Depression in Breast Cancer Patients? Cancer Nurs. 45, E628–E638. doi: 10.1097/NCC.0000000000000937 

 Koch-Gallenkamp, L., Bertram, H., Eberle, A., Holleczek, B., Schmid-Höpfner, S., Waldmann, A., et al. (2016). Fear of recurrence in long-term cancer survivors-Do cancer type, sex, time since diagnosis, and social support matter? Health Psychol. 35, 1329–1333. doi: 10.1037/hea0000374 

 Kong, L. N., Yao, Y., Chen, S. Z., and Zhu, J. L. (2023). Prevalence and associated factors of burnout among nursing students: A systematic review and meta-analysis. Nurse Educ. Today 121:105706. doi: 10.1016/j.nedt.2022.105706 

 Kuang, X., Long, F., Chen, H., Huang, Y., He, L., Chen, L., et al. (2022). Correlation research between fear of disease progression and quality of life in patients with lung cancer. Ann. Palliat. Med. 11, 35–44. doi: 10.21037/apm-21-2821 

 Lane, B. E., Garland, S. N., Chalifour, K., Eaton, G., Lebel, S., Galica, J., et al. (2019). Prevalence and factors associated with fear of recurrence in a mixed sample of young adults with cancer. J. Cancer Surviv. 13, 842–851. doi: 10.1007/s11764-019-00802-9 

 Li, M. C., and Cheng, H. L. (2020). Fear of cancer recurrence, supportive care needs, and the utilization of psychosocial services in cancer survivors: A cross-sectional survey in Hong Kong. Psycho-Oncology 30, 602–613. doi: 10.1002/pon.5609 

 Li, X., Du, R., Cui, P., Zhang, T., Wang, R., Liu, Y., et al. (2022). Mediating effect of fear of progression on ambivalence over emotional expression and social alienation among young and middle—aged breast cancer patients. Chin. J. Health Psychol. 30:7. doi: 10.13342/j.cnki.cjhp.2022.11.007


 Li, Y., Mao, C., Zhu, S., Gao, l., Li, P., and Gao, W. (2019). The effect of resilience on fear of cancer recurrence in breast cancer patients: the moderating roleof perceived social support. Chin. J. Prac. Nurs. 35, 602–613. doi: 10.3760/cma.j.issn.1672-7088.2019.24.002


 Li, H., Min, M., and Zhan, C. (2023). Meta-analysis of reproductive concerns behavior among Chinese women with cancer. Chin. J. Birth. heal. Hered. 31, 630–634. doi: 10.13404/j.cnki.cjbhh.2023.03.025


 Lim, E., and Humphris, G. (2020). The relationship between fears of cancer recurrence and patient age: A systematic review and meta-analysis. Cancer Rep. (Hoboken). 3:e1235. doi: 10.1002/cnr2.1235 

 Lisy, K., Langdon, L., Piper, A., and Jefford, M. (2019). Identifying the most prevalent unmet needs of cancer survivors in Australia: A systematic review. Asia Pac. J. Clin. Oncol. 15, e68–e78. doi: 10.1111/ajco.13176 

 Lu, Q., Liu, Q., Fang, S., and Song, L. (2021). Status of fear of disease progression in 160 cases with advanced breast cancer and the relationship between fear of disease progression and related factors: a cross-sectional survey. Chin. J. Cancer Prev. Treat. 28:9. doi: 10.16073/j.cnki.cjcpt.2021.04.09


 Lyu, C. (2021). Study on the relationship between personality traits, cognitive evaluation and fear of disease progression in patients with breast cancer surgery. Master’s thesis. Zhengzhou, China: Henan University. doi: 10.27114/d.cnki.ghnau.2021.001310


 Lyu, Z., Cai, J., Jiang, Z., and Deng, Y. (2020). Study on fear of progression and its influencing factors in breast cancer patients. J. Nus. Adm. 20:3. doi: 10.3969/j.issn.1671-315x.2020.07.003


 Maio, C., Wen, C., and Sun, H. (2020). Current status of fear of recurrence in breast cancer survivors and its impact on patients' quality of life and psychological status. China Prac. Med. 15:36. doi: 10.14163/j.cnki.11-5547/r.2020.36.059


 Mehnert, A., Berg, P., Henrich, G., and Herschbach, P. (2009). Fear of cancer progression and cancer-related intrusive cognitions in breast cancer survivors. Psychooncology 18, 1273–1280. doi: 10.1002/pon.1481 

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


 Mehnert, A., Koch, U., Sundermann, C., and Dinkel, A. (2013). Predictors of fear of recurrence in patients one year after cancer rehabilitation: a prospective study. Acta Oncol. 52, 1102–1109. doi: 10.3109/0284186X.2013.765063 

 Moran, C., Tomei, C., Lefebvre, M., Harris, C., Maheu, C., and Lebel, S. (2017). An exploratory study of the worst-case scenario exercise as an exposure treatment for fear of cancer recurrence. Support Care Cancer 25, 1373–1375. doi: 10.1007/s00520-017-3600-4 

 Nakamura, I. B., Silva, M. T., Garcia, L. P., and Galvao, T. F. (2023). Prevalence of Physical Violence Against Brazilian Women: Systematic Review and Meta-Analysis. Trauma Violence Abuse 24, 329–339. doi: 10.1177/15248380211029410 

 Niu, Y. (2022). Investigation of the fear of cancer recurrence and psychosocial adaptation among postoperative patients with breast cancer. Master’s thesis. Changchun, China: Jilin University. doi: 10.27162/d.cnki.gjlin.2022.003571


 Niu, L., Liang, Y., and Niu, M. (2019). Factors influencing fear of cancer recurrence in patients with breast cancer: Evidence from a survey in Yancheng. China. J. Obstet. Gynaecol. Res. 45, 1319–1327. doi: 10.1111/jog.13978 

 Otto, A. K., Szczesny, E. C., Soriano, E. C., Laurenceau, J. P., and Siegel, S. D. (2016). Effects of a randomized gratitude intervention on death-related fear of recurrence in breast cancer survivors. Health Psychol. 35, 1320–1328. doi: 10.1037/hea0000400 

 Page, M. J., Moher, D., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021). PRISMA 2020 explanation and elaboration: updated guidance and exemplars for reporting systematic reviews. BMJ 372:n160. doi: 10.1136/bmj.n160 

 Pan, Y., Dou, W., and Di, W. (2022). Fear of cancer recurrence and its relationship with couple support and quality of life in breast cancer patients undergoing surgery. J. Bengbu. Med. Coll. 47:27. doi: 10.13898/j.cnki.issn.1000-2200.2022.11.027


 Peng, L., Huang, W., Zhang, W., Xu, Y., Lu, F., Zhong, L., et al. (2019). Psychometric Properties of the Short Form of the Fear of Cancer Recurrence Inventory (FCRI) in Chinese Breast Cancer Survivors. Front. Psych. 10:537. doi: 10.3389/fpsyt.2019.00537 

 Qiu, L., and Yang, L. (2020). Analysis on status of fear of disease progression in patients with nasopharyngeal carcinoma after5 years discharged from hospital and its influencing factors. Chin. Nurs. Res. 34, 183–187. doi: 10.12102/j.issn.1009-6493.2020.02.001


 Quintard, B., Constant, A., Lakdja, F., and Labeyrie-Lagardère, H. (2014). Factors predicting sexual functioning in patients 3 months after surgical procedures for breast cancer: the role of the Sense of Coherence. Eur. J. Oncol. Nurs. 18, 41–45. doi: 10.1016/j.ejon.2013.09.008


 Reed, S. C., Bell, J. F., Miglioretti, D. L., Nekhlyudov, L., Fairman, N., and Joseph, J. G. (2020). Fear of cancer recurrence and associations with mental health status and individual characteristics among cancer survivors: Findings from a nationally representative sample. J. Psychosoc. Oncol. 38, 125–142. doi: 10.1080/07347332.2019.1649338 

 Ruan, F., Yuan, Y., Liu, M., and Chen, X. (2020). A study of the quality of life and factors influencing women with "two cancers" in rural locations. Chin J Heal Stats 37, 802–804. doi: 10.3969/j.issn.1002-3674.2020.06.001


 Shan, Y., Geng, J., Gu, F., Xie, G., and Heng, J. (2022). Analysis of fear of disease progression, readiness for discharge, and factors influencing first breast cancer patients. J. Clin. Nurs. Prac. 8:202204022. doi: 10.11997/j.issn.2096-0867.2022.4.zxyjhhl-zyw202204022


 Shi, J., Tang, Z., Cai, M., and Xue, D. (2014). A systematic review of epidemic status of female breast cancer in China from 2008 to 2012. Matern and Child Heal Care China 29, 1622–1626. doi: 10.7620/zgfybj.j.issn.1001-4411.2014.10.59


 Shrout, M. R., Renna, M. E., Madison, A. A., Alfano, C. M., Povoski, S. P., Lipari, A. M., et al. (2021). Breast cancer survivors' satisfying marriages predict better psychological and physical health: A longitudinal comparison of satisfied, dissatisfied, and unmarried women. Psychooncology 30, 699–707. doi: 10.1002/pon.5615 

 Simard, S., and Savard, J. (2015). Screening and comorbidity of clinical levels of fear of cancer recurrence. J. Cancer Surviv. 9, 481–491. doi: 10.1007/s11764-015-0424-4 

 Song, Y. (2018). Fear of disease and its correlation with quality of life in women with breast cancer. Master’s thesis. Jinan, China: Shandong University. doi: 10.7666/d.Y3517972


 Soni, A., Ren, Z., Hameed, O., Chanda, D., Morgan, C. J., Siegal, G. P., et al. (2015). Breast cancer subtypes predispose the site of distant metastases. Am. J. Clin. Pathol. 143, 471–478. doi: 10.1309/AJCPYO5FSV3UPEXS 

 Starreveld, D. E. J., Markovitz, S. E., van Breukelen, G., and Peters, M. L. (2018). The course of fear of cancer recurrence: Different patterns by age in breast cancer survivors. Psychooncology 27, 295–301. doi: 10.1002/pon.4505 

 Su, S., Wang, J., Tang, P., Yang, P., and Yu, S. (2023). Prevalence and influencing factors of fear of disease progression among cancer survivors in China: a meta-analysis. Chin. J. Public Health 39, 170–176. doi: 10.11847/zgggws1138235


 Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., et al. (2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 71, 209–249. doi: 10.3322/caac.21660 

 Thewes, B., Butow, P., Bell, M. L., Beith, J., Stuart-Harris, R., Grossi, M., et al. (2012). Fear of cancer recurrence in young women with a history of early-stage breast cancer: a cross-sectional study of prevalence and association with health behaviours. Support Care Cancer 20, 2651–2659. doi: 10.1007/s00520-011-1371-x 

 Thompson, S. G., and Sharp, S. J. (1999). Explaining heterogeneity in meta-analysis: a comparison of methods. Stat. Med. 18, 2693–2708. doi: 10.1002/(sici)1097-0258(19991030)18:20<2693::aid-sim235>3.0.co;2-v


 Wang, J. (2021). A study of the factors that influence fear in breast cancer patients undergoing postoperative chemotherapy. Med. J. Chin. People's Heal. 33:46. doi: 10.3969/j.issn.1672-0369.2012.15.046


 Wang, L. (2021). A study on the current situation and factors influencing post-traumatic growth of breast cancer patients. Master’s thesis. Shenyang, China: Liaoning University of Traditional Chinese Medicine. doi: 10.27213/d.cnki.glnzc.2021.000553


 Wang, J., Fang, C., Wang, R., Huang, Y., Xiao, S., and Li, N. (2021). Mediating effect of psychological capital on the relationship between perceived stress and fear of cancer recurrence in breast cancer patients. J. Nurs. Sci. 36:76. doi: 10.3870/j.issn.1001-4152.2021.01.076


 Wang, L., Pan, Q., Wang, M., and Liu, Y. (2022). Mediating effect of intrusive thinking between fear of cancer recurrence and quality of life in breast cancer patients receiving chemotherapy. Guangxi Med. J. 44:18. doi: 10.11675/j.issn.0253-4304.2022.16.18


 Wang, J., and Zhu, B. (2022). Fear of cancer recurrence in young female breast cancer patients after surgery analysis of influencing factors. Chin. Gen. Pract. Nurs. 20:27. doi: 10.12104/j.issn.1674-4748.2022.28.027


 Williams, J. T. W., Pearce, A., and Smith, A. B. (2021). A systematic review of fear of cancer recurrence related healthcare use and intervention cost-effectiveness. Psychooncology 30, 1185–1195. doi: 10.1002/pon.5673 

 Wu, X., Zhang, J., Li, H., and Dong, S. (2021). Correlation between empowerment behavior level and cancer recurrence fear in convalescent breast cancer patients. China Med. Her. 18, 173–176.


 Xie, J., Qi, W., Cao, L., Tan, Y., Huang, J., Gu, X., et al. (2021). Predictors for Fear of Cancer Recurrence in Breast Cancer Patients Referred to Radiation Therapy During the COVID-19 Pandemic: A Multi-Center Cross-Section Survey. Front. Oncol. 11:650766. doi: 10.3389/fonc.2021.650766 

 Xin, M. (2022). Analysis of the factors influencing the fear of cancer recurrence among young breast cancer patients. J. Qilu. Nurs. 28:33. doi: 10.3969/j.issn.1006-7256.2022.23.033


 Xing, J., Meng, X., Xing, S., Hu, P., and Tian, L. (2018). Status and related risk factors of fear of disease progression in breast cancer patients after surgery. Oncol. Prog. 16:35. doi: 10.11877/j.issn.1672-1535.2018.16.02.35


 Yang, Y., Cameron, J., Bedi, C., and Humphris, G. (2018). Fear of cancer recurrence trajectory during radiation treatment and follow-up into survivorship of patients with breast cancer. BMC Cancer 18:1002. doi: 10.1186/s12885-018-4908-2 

 Ye, C., Xie, X., Luo, M., Huang, L., and Xu, X. (2019). Correlation among the fear of cancer recurrence, uncertainty in illness and social support in postoperative patients with breast cancer. Nurs. J. Chin. PLA 36, 23–26. doi: 10.3969/j.issn.1008-9993.2019.11.006


 Zeng, X., Zhang, Y., Kwong, J. S., Zhang, C., Li, S., Sun, F., et al. (2015). The methodological quality assessment tools for preclinical and clinical studies, systematic review and meta-analysis, and clinical practice guideline: a systematic review. J. Evid. Based Med. 8, 2–10. doi: 10.1111/jebm.12141 

 Zhang, Y. (2022). Associations of iIlness perception, mindfulness with fear of cancer recurrence among breast cancer patients and their spouses: the mediating role of family avoidance of communication about cancer. Master’s thesis. Jinan, China: Shandong University. doi: 10.27272/d.cnki.gshdu.2022.003524


 Zhang, Y., Cheng, C., Cui, P., and Chen, C. (2018). Status and Influencing Factors of the Fear of Cancer Recurrence in Breast Cancer Survivors. Chin. Gen. Pract. 21, 2479–2483. doi: 10.3969/j.issn.1007-9572.2018.00.075


 Zhang, A., and Duan, S. (2022). The mediating effect of social detachment between fear of cancer recurrence and sleep quality in recovering breast cancer patients. J Nurs (China) 29, 66–70. doi: 10.16460/j.issn1008-9969.2022.12.066


 Zhang, R., and Zhang, J. (2019). Analysis of fear disease progression and its influencing factors in breast cancer patients treated with postoperative chemotherapy. J. Bengbu. Med. Coll. 44:30. doi: 10.13898/j.cnki.issn.1000-2200.2019.11.030


 Zhang, X., Zhang, L., Jia, Z., and Cheng, Y. (2019). Fear of cancer recurrence and its influencing factors in convalescent young breast cancer patients. J. Nurs. Sci. 34:80. doi: 10.3870/j.issn.1001-4152.2019.18.080


 Zhang, T, Zhong, W, and Li, B. (2020). Applied methodology for evidence-based medicine. 3rd ed. Central South University Press. Available at: https://xueshu.baidu.com/usercenter/paper/show?paperid=5b00181947a01071711f2b7a300d0498&site=xueshu_se&hitarticle=1 (Accessed July 27, 2023).


 Zhu, J., Liu, Y., and Zhang, L. (2022). Current status of fear of disease progression after radical mastectomy and its influencing factor. Health Med. Res. Prac. 19:29. doi: 10.11986/j.issn.1673-873X.2022.11.029




OPS/xhtml/Nav.xhtml




Contents





		Cover



		Fear of disease progression among breast cancer patients in China: a meta-analysis of studies using the fear of progression questionnaire short form



		1. Introduction



		2. Methods



		2.1. Design



		2.2. Literature inclusion and exclusion criteria



		2.3. Search Strategy



		2.4. Study screening and data extraction



		2.5. Quality evaluation of the included studies



		2.6. Meta-analysis









		3. Results



		3.1. Study selection process and results



		3.2. Study characteristics



		3.3. Assessment of quality



		3.4. Meta-analysis of the results



		3.4.1. Fear of disease progression of breast cancer patients



		3.4.2. Meta-regression analysis



		3.4.3. Subgroup analysis









		3.5. Sensitivity and publication bias analysis









		4. Discussion



		4.1. Overall levels of FoP in breast cancer patients



		4.2. Regions



		4.3. Ages



		4.4. Education levels



		4.5. Marital statuses



		4.6. Place of residence



		4.7. Disease statuses









		5. Limitations



		6. Conclusion



		Data availability statement



		Author contributions



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References



















OPS/images/cover.jpg
’ frontiers | Frontiers in Psychology

Fear of disease progression
among breast cancer patients in
China: a meta-analysis of studies

using the fear of progression
questionnaire short form












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
' frontiers Frontiers in Psychology






OPS/images/fpsyg-14-1222798-g005.jpg
Bao 2021

Shan 2022

Song 2018

Wang 2021
Wang 2021
Wang 2021
Wang 2022
Wang 2022

Zhu 2022

Meta-analysis estimates, given named study is omitted

| Lower CI Limit

O Estimate

| Upper CI Limit

31.66 31.39

1
35.77 36.06





OPS/images/fpsyg-14-1222798-g006.jpg
200

100

slandardized emect

Egger's publication bias plot

c_
o

precision

]

o





OPS/images/fpsyg-14-1222798-g003.jpg
%

study ES (95% CI) Weight
Chen 2020 16.89 (16.17,17.61) 4.15
Guo 2022 1822 (17.61, 18.83) 4.17
He 2022 16.60 (15.97, 17.23) 417
Hu 2019 18.05 (17.06, 19.04) 4.08
Jia 2022 18.89 (18.49, 19.29) 4.21
Jiang 2020 16.01(15.38, 16.64) 4.17
Li2022 18.78 (18.16, 19.40) 4.17
Lu2021 - 15.64 (14.85, 16.43) 4.13
Lyu2021 e 1999(19.71,2027) 422
Lyu 2020 »  18.66(17.76,1956) 411
Miao 2020 . ! 11.93 (11.20, 12.66) 4.15
Niu 2019 | e 2189(2151,2227) 421
Niu 2022 17.49 (16.85, 18.13) 4.17
Song 2018 » 2352 (23.24, 23.80) 4.22
Wang 2021 w 15.27 (14.80, 15.74) 4.20
Wang 2021 s 1825(17.45,19.05) 413
Wang 2021 wi 15.75 (15.10, 16.40) 4.16
Wang 2022 s 1807(17.50,18.64) 4.18
Wang 2022 *  1892(18.30,19.54) 417
Wu 2021 b 1845(17.71,19.19) 4.14
Zhang 2018 le 1930 (18.64,19.96) 4.16
Zhang 2019 3 18.78 (18.21, 19.35) 4.18
Zhang 2022 e 1977 (19.44,20.10) 4.21
Zhang 2022 & 1763(16.90,18.96) 4.5
Overall (-squared = 99.0%, p = 0.000) O 1804(16.97,19.10) 100.00
NOTE: Weights are from random effect$ analysis i
T

T
-23.8 0 238





OPS/images/fpsyg-14-1222798-g004.jpg
study

Chen 2020
Guo 2022
He 2022
Hu 2019
Jia 2022
Jiang 2020
Li 2022

Lu 2021
Lyu 2021
Lyu 2020
Miao 2020
Niu 2019
Niu 2022
Song 2018
Wang 2021
Wang 2021
Wang 2021
Wang 2022
Wang 2022
Wu 2021
Zhang 2018
Zhang 2019
Zhang 2022
Zhang 2022
Overall (-squared = 99.4%, p = 0.000)

NOTE: Weights are from random effectt

analysis

+

*

.

+
il g i i i i

+

*

Sifeapais

Pt X R P

=

PREELE

*

-

.

.00‘09

ES (95% Cl)

14.18 (13.38, 14.98)
16.84 (16.20, 17.48)
14.50 (13.82, 15.18)
6.87 (6.34, 7.40)
17.01 (16,62, 17.40)
12.68 (12.06, 13.30)
19.21 (18,55, 19.87)
13.16 (12.36, 13.96)
16.75 (16.52, 16.98)
15.02(14.23,15.81)
11.64 (10,84, 12.44)
16.90 (16.55, 17.25)
12.77 (1210, 13.44)
» 22.26 (21.96, 22.56)
15.45 (14.89, 16.01)
15.22 (14.00, 16.44)
13.49 (12,87, 14.11)
17.82 (17.28, 18.36)
17.35 (16.64, 18.06)
18.75 (17.87,19.63)
17.50 (16.76, 18.24)
17.75 (17.28, 18.22)
18.46 (17.95, 18.97)
15.21 (14,55, 15.87)
15.70 (14.37,17.04)

%
Weight

4.15
4.7
4.16
4.18
4.20
417
417
4.15
4.20
4.15
4.15
4.20
417
4.20
4.18
4.07
4.7
4.18
4.16
4.13
4.16
4.19
4.18
417
100.00

T
226

0





OPS/images/fpsyg-14-1222798-t003.jpg
Variable Number of Sample size Overall effect Effect size

Heterogeneity test
A(P)

stucles Mean score(95%Cl) 2P
Region
Eastern China 15 3,763 33.12(29.33, 36.92) 17.11(<0.001)
North China 8 1709 30.12(26.92,33.32) 18.47(<0.001)
Central China 10 2,693 37.00 (36.22, 37.79) 92.71(<0.001)
South China 5 1,267 32.59(27.79, 37.38) 13.32(<0.001)
Northeast Cl 1 257 30.26 (29.05, 31.47) =
o
<45 16 1,193 35.68 (33.85, 37.50) 38.31(<0.001)
245 14 1744 32.14 (3006, 34.21) 30.38(<0.001)
Education level
Junior high school and 35.21(33.25,37.17)
below 17 2,109 35.26(<0.001)
ngh School 16 1,212 33.57 (31.78, 35.36) 36.82(<0.001)
Cullege and above 19 1,238 3209 (30.26, 33.92) 34.42(<0.001)
Marital status
With spouse 19 3998 34,06 (32.26,35.87) 37.01(<0001)
No spouse 19 999 34.71 (3292, 36.50) 37.95(<0.001)
Place of residence
Cities and towns 8 1,308 33.56 (31.43, 35.68) 30.96(<0.001)
Rural 8 714 36.10 (34.32, 37.89) 39.7(<0.001)
f—
1 10 419 34.49 (32.36, 36.62) 31.73(<0.001)
) 10 850 35.81 (34.60, 37.02) 57.90(<0.001)
i 14 1,126 37.98(36.26, 39.71) 43.12(<0.001)
v 9 576 40.45 (36.72, 44.19) 21.25(<0.001)
Recurrence/metastasis
Yes 6 39.42(36.62, 42.22) 27.59(<0.001)

637,985

No 6 35.57 (33.05, 38.09) 27.64(<0.001)

"-* means no such content.

99.6%(<0.001)
98.6%(<0.001)
88.7%(<0.001)

99.29%(<0.001)

94.8%(<0.001)

97.6%(<0.001)

98.29%(<0.001)

97.1%(<0.001)

96.4%(<0.001)

98.9%(<0.001)

95.296(<0.001)

97.6%(<0.001)

93.29(<0.001)

92.3%(<0.001)
89.5%(<0.001)
94.9%(<0.001)

97.99%(<0.001)

96.29%(<0.001)

97.5%(<0.001)
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Study Source of Age Quality

design sample Mean(SD) SF of study

Bao, and ML, Y.
(2021) 2021 Shan Xi 274 cross-sectional monocentric 5847 (13.22) 4579 NR NR 6
Chen and Jiang
(2020) 2020 Zhe Jiang 192 cross-sectional monocentric NR 27.09 16.89 14.18
Duetal. (2022) 2022 Shan Xi 203 cross-sectional multicentric 50.08 (9.96) 36.80 NR NR 8
Guoetal. (2022) 2022 HeBei 325 cross-sectional | monocentric NR 3879 1822 1684 8
He (2022) 2022 Tian Jin 246 cross-sectional monocentric 50.19 (12.70) 36.53 16.6 145 6
Hou (2020) 2020 He Nan 510 cross-sectional monocentric NR 4150 NR NR 5
Hueetal. (2019) 2019 Zhe Jiang 124 cross-sectional monocentric. 51.10 (9.76) 2492 18.05 6.87 7
Jia (2022) 2022 He Nan 346 cross-sectional multicentric NR 37.14 18.89 17.01 7
Jiang et al. (2020) 2020 Jiang Xi 110 cross-sectional monocentric 57.23(6.71) 38.54 16.01 1268 6
Lietal. (2019) 2019 Shan Dong 364 cross-sectional monocentric NR 3107 NR NR 7
Liand Cheng
(2020) 2020 Hong Kong 31 cross-sectional multicentric 51.5(12.3) 33.68 NR NR 6
Lietal. (2022) 2022 He Nan 282 cross-sectional monocentric 44.68 (8.38) 2898 18.78 19.21 8
Lu etal. (2021) 2021 Shan Dong 160 cross-sectional monocentric NR 23.57 15.64 13.16 8
Lyu (2021) 2021 He Nan 230 cross-sectional monocentric. NR 30.50 19.99 16.75 6
Lyu etal. (2020) 2020 Zhe Jiang 237 cross-sectional monocentric 47.57 (9.83) 24.83 18.66 15.02 8
Maio et al. (2020) 2020 Bei Jing. 103 cross-sectional monocentric NR 3461 11.93 11.64 6
Niu etal. (2019) 2019 Jiang Su 342 cross-sectional monocentric. 51.46 (10.50) 3072 21.89 169 8
Niu (2022) 2022 JiLin 257 cross-sectional monocentric 5238 (9.16) 28.79 17.49 1277 8
Pan etal. (2022)) 2022 Shan Dong 769 cross-sectional monocentric NR 36.73 NR NR
Shan etal. (2022) 2022 JiangSu 9% cross-sectional | monocentric NR 39 NR . NR 7
Song (2018) 2018 Zhe Jiang 420 cross-sectional multicentric NR 2924 | 2352 | 2226 7
Wang et al. (2021) 2021 Hu Nan 271 cross-sectional monocentric NR 37.24 1527 1545 6
Wang (2021) 2021 HeNan 64 cross-sectional | monocentric NR 3506 1825 1522 6
Wang (2021) 2021 Zhe Jiang 150 cross-sectional | monocentric 49.15(893) | 3799 1575 1349 8
Wang et al. (2022) 2022 An Hui 293 cross-sectional monocentric 52.1(11.67) 26.82 18.07 17.82 6
Wang and Zhu 2022 HeNan 334 cross-sectional | monocentric | 3671(672) | 3707 | 1892 1735 7
(2022)
Wu etal. (2021) 2021 Shanxi 154 cross-sectional monocentric. NR 28.62 1845 18.75 7
Xie etal. (2021) 2021 “The Yangtze River 488 cross-sectional multicentric NR 3L11 NR NR 7

Delta/Shanxi/Guang

Dong
Xin (2022) 2022 Shan Dong 88 cross-sectional | monocentric NR 391 NR . NR 7
Xing etal. (2018) 2018 Beiing 300 cross-sectional | monocentric NR 3589 NR | NR 6
Yeetal. (2019) 2019 Guang Dong 180 cross-sectional | multicentric NR 3026 NR  NR 7
Zhangetal. (2018) | 2018 | HeNan 270 cross-sectional | monocentric NR 3627 | 193 175 7
Zhang et al. (2019) 2019 He Nan 200 cross-sectional multicentric 37.51 (4.50) 36.92 18.78 17.75 7
Zhang and Zhang. 2019 Hu Nan 312 cross-sectional monocentric NR 37.54 NR NR 7
(2019)
Zhang and Duan 2022 He Nan 338 cross-sectional monocentric 59.12(11.23) 40.89 1977 18.46 8
(2022)
Zhang (2022) 2022 Shan Dong 227 cross-sectional | monacentric 47.7 (9.10) 3283 1763 1521 8
Zhu etal. (2022) 2022 He Nan 119 cross-sectional monocentric NR 37.60 NR NR 7

NR: Not reported; SD: standard deviation; FoP: Fear of disease progression; PH: physiological health; SF: Social/family.
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