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Background: Depression in cervical cancer (CC) patients concurrently compromises disease management and quality of life. However, significant discrepancies persist among existing studies regarding the determinants of depression in this population worldwide. To address this gap, this study employs meta-analysis to systematically identify and synthesize the contributing factors to depression among cervical cancer patients.

Aim: To provide evidence-based references for mitigating depression risk among cervical cancer patients.

Methods: Literature was searched in databases including CNKI, Wanfang, VIP, CBM, Web of Science, PubMed, and EMBASE from their inception until March 2025. The literature was screened, selected, quality assessed, and data extracted and analyzed. Meta-analysis was conducted using Revman 5.4 and Stata 18 software, with odds ratios (OR) and their 95% confidence intervals (CI) as the observed indicators.

Results: A total of 1,108 articles were retrieved, with 15 articles ultimately included in the analysis. The results indicate that low educational attainment (OR = 3.25, 95% CI: 2.02–5.22), age ≥45 years (OR = 1.67, 95% CI: 1.09–2.55), inter-household monthly income disparity (OR = 3.06, 95% CI: 1.87–5.00), advanced tumor stage (OR = 1.99, 95% CI: 1.28–3.11), low social support (OR = 2.48, 95% CI: 1.95–3.16), moderate to severe pain (OR = 2.86, 95% CI: 1.76–4.65), limited disease awareness (OR = 2.58, 95% CI: 1.88–3.55), and undergoing hysterectomy (OR = 4.69, 95% CI: 3.03–7.24) are significant risk factors for depression in cervical cancer patients.

Conclusion: The occurrence of depression in cervical cancer patients is influenced by multiple factors. Healthcare professionals and family members should conduct comprehensive assessments of patients' conditions to implement targeted prevention and intervention measures, thereby enhancing the psychological wellbeing of patients.

Systematic review registration: https://inplasy.com/, identifier: INPLASY202560039.

Keywords
cervical cancer, depression, influencing factors, meta-analysis, case-control study


1 Introduction

Cervical cancer refers to the malignant tumor arising from the transformation zone, which is the area at the junction between the squamous epithelium of the ectocervix and the columnar epithelium of the endocervical canal (1). The common malignant tumor poses a significant threat to women's health and has become a major global public health issue (2). According to the GLOBOCAN 2022 global cancer statistics, cervical cancer ranks eighth in incidence worldwide (662,000 cases, accounting for 3.3%) and ninth in mortality (349,000 cases, accounting for 3.6%) (3, 4). According to online statistics from the National Cancer Institute, it is estimated that in 2025, 13,360 new cases and 4,320 deaths will occur. The entire process from diagnosis to treatment completion may adversely impact patients' mental health with both immediate and prolonged effects. Studies have reported that the prevalence of depression among cervical cancer patients in China ranges from 31.5 to 76.3%, significantly exceeding levels observed in the country's general population and surpassing those reported among cancer patients in other countries (5–9). The occurrence of depression in cervical cancer patients may hinder their active engagement in cancer treatment and affect their adherence to therapy and adoption of healthy lifestyles. This could potentially accelerate cancer progression, thereby shortening survival time. The impact of cancer on patients with depression is significant. Studies have shown that depression can predict the mortality rate of cancer patients, with those experiencing depressive symptoms having a 25% higher mortality rate (10). Additionally, depression has a significant impact on the immune system. Research indicates that it can directly stimulate the production of pro-inflammatory cytokines, which, in turn, affects the development of various diseases, including cancer (11). Depression can also accelerate cancer progression by weakening immune responses, leading to a significant reduction in patients' survival periods. These findings collectively suggest that depression plays an important role in the course and treatment of cancer.

Currently, research findings on the factors influencing depression among cervical cancer patients are inconsistent both domestically and internationally (6, 12–25). Therefore, this study employs a meta-analysis approach to synthesize recent research on this issue, systematically evaluating the factors influencing depression in cervical cancer patients. The findings aim to provide reference for clinical practice and effectively guide healthcare professionals in the early screening and management of high-risk populations.



2 Materials and methods


2.1 Search strategy
 
2.1.1 Literature sources

Literature published in databases from their inception to March 2025 was searched in CNKI, Wanfang, VIP, CBM, Web of Science, PubMed, and EMBASE to identify all potentially eligible studies.



2.1.2 Search strategy

Chinese search terms included “cervical cancer,” “depression,” and “influencing factors” as subject headings, combined with corresponding free-text terms such as “cervical carcinoma,” “cervical malignant tumors,” “cervical intraepithelial neoplasia,” “invasive cervical cancer,” “depression and related factors,” and “risk factors.” English-language search utilized “Cervical Cancer,” “Depression,” and “Risk Factor” as subject headings, along with corresponding free-text terms such as “Carcinoma of Cervix,” “uterine cervix cancer,” “malignant tumor of cervix,” “Carcinoma of the cervix,” “Malignant tumor of the cervix,” “Depressive Disorder,” “depressive state,” “depressed,” “depressive,” as well as “Influence factor” and “Relative risk.” Terms of the same category were linked using the logical operator “OR,” while terms from different categories were connected with “AND.” Relevant references from the retrieved literature were also reviewed.




2.2 Inclusion and exclusion criteria
 
2.2.1 Inclusion criteria

① Study types: cohort studies, case-control studies, or cross-sectional studies. ② Study subjects: diagnosed cervical cancer patients. ③ Study content: analysis of factors influencing depression in cervical cancer patients. ④ Depression screening: utilization of the Self-Rating Depression Scale (SDS), Hospital Anxiety and Depression Scale (HADS), Beck Depression Inventory (BDI), or Hamilton Depression Rating Scale (HAMD). ⑤ Completeness of data: literature must provide complete data, appropriate statistical methods, and directly provide odds ratios (OR) with corresponding 95% confidence intervals (95% CI), or sufficient data to calculate these.



2.2.2 Exclusion criteria

① Study types: not cohort studies, case-control studies, or cross-sectional studies. ② Inability to extract valid outcome data: studies that do not provide valid outcome data. ③ Literature types: animal experiments, non-clinical literature, reviews, systematic evaluations, and meta-analyses. ④ Duplicate literature.




2.3 Quality assessment

Different scoring standards were applied based on the type of literature. For case-control studies, we utilized the Newcastle-Ottawa Scale (NOS) (26, 27) recommended by the Cochrane Collaboration. This scale includes eight evaluation items, with a total score of 9, specifically divided into: selection of study population (four items, 4 points), comparability between groups (one item, 2 points), and outcome measurement (three items, 3 points). The evaluation results are presented in Table 1.

TABLE 1 Quality evaluation of case-control study.


	Author/year
	Study population selection
	Intergroup comparability
	Outcome measurement
	Total points





	Song Hongxia (2021) (12)
	4
	0
	3
	7



	Zhu Yuping (2024) (13)
	4
	2
	2
	8



	Wang Yan (2020) (14)
	4
	2
	2
	8



	He Leying (2022) (16)
	4
	2
	2
	8



	Tang Jianan (2021) (17)
	4
	2
	2
	8



	Sun Shujuan (2013) (18)
	4
	2
	3
	9



	You Lina (2019) (19)
	4
	0
	2
	6



	Li Jianxiang (2013) (6)
	4
	0
	2
	6



	Ke Yinghua (2019) (20)
	4
	2
	2
	8



	Wang Xuan (2019) (21)
	4
	2
	2
	8



	Lao Chengming (2020) (22)
	4
	2
	3
	9



	Zhu Jing (2024) (23)
	4
	0
	2
	6



	Zou Shuqian (2021) (24)
	4
	2
	2
	8





For cross-sectional studies, we employed the quality assessment tool from the Joanna Briggs Institute (JBI) Evidence-Based Healthcare Center (28). This tool comprises nine items covering aspects such as sampling methods, study subjects, data collection, and analysis methods, with each item rated as “Yes,” “No,” “Unclear,” or “Not Applicable.” The assessment results are presented in Table 2.

TABLE 2 Quality evaluation of cross-sectional study.


	Author/year
	1
	2
	3
	4
	5
	6
	7
	8
	9
	Total score





	Yang Yingzhen (2017) (15)
	√
	√
	√
	√
	√
	√
	√
	√
	√
	100%



	Soo Hyun Kim (2010) (25)
	×
	√
	√
	√
	√
	√
	√
	√
	?
	78%



√: yes; × : no; ?: unclear.

1 Was the sample frame appropriate to address the target population?

2 Were study participants sampled in an appropriate way?

3 Was the sample size adequate?

4 Were the study subjects and the setting described in detail?

5 Was the data analysis conducted with sufficient coverage of the identified sample?

6 Were valid methods used for the identification of the condition?

7 Was the condition measured in a standard, reliable way for all participants?

8 Was there appropriate statistical analysis?

9 Was the response rate adequate, and if not, was the low response rate managed appropriately?



The assessment process was conducted independently by two researchers. In cases of disagreement, a third party was consulted for arbitration to reach a consensus.



2.4 Data extraction

Based on the requirements of the study, the following data were extracted from the full text: authors, year, region, type of literature, sample size, depression assessment scales, and related influencing factors, as shown in Table 3.

TABLE 3 General information of the included.


	Author/year
	Population origin
	Study type
	Sample size
	Depression screening scales
	Risk factors





	Song Hongxia (2021) (12)
	Jiangsu
	Case-control study
	130
	SDS
	1,3



	Zhu Yuping (2024) (13)
	Jiangsu
	Case-control study
	1,623
	HADS
	1,3,4,5



	Wang Yan (2020) (14)
	Henan
	Case-control study
	150
	BDI
	4



	Yang Yingzhen (2017) (15)
	Anhui
	Cross-sectional study
	217
	BDI
	3,4



	He Leying (2022) (16)
	Zhejiang
	Case-control study
	90
	SDS
	1,3,4



	Tang Jianan (2021) (17)
	Guangdong
	Case-control study
	200
	SDS
	5,6,7



	Sun Shujuan (2013) (18)
	Hunan
	Case-control study
	196
	SDS
	2,3,5,6,7



	You Lina (2019) (19)
	Jiangsu
	Case-control study
	368
	SDS
	1,3,6,7,8



	Li Jianxiang (2013) (6)
	Guangxi
	Case-control study
	500
	SDS
	1,3,6,7,8



	Ke Yinghua (2019) (20)
	Guangdong
	Case-control study
	289
	SDS
	1,4,6,7,8



	Wang Xuan (2019) (21)
	Beijing
	Case-control study
	48
	SDS
	1,3



	Lao Chengming (2020) (22)
	Zhejiang
	Case-control study
	94
	SDS
	2,3,5,6,7



	Zhu Jing (2024) (23)
	Shanxi
	Case-control study
	80
	HAMD
	3,5



	Zou Shuqian (2021) (24)
	Guangdong
	Case-control study
	200
	HAMD
	1,3,4,8



	Soo Hyun Kim (2010) (25)
	Korea
	Cross-sectional study
	1,328
	HADS
	2,3



1. Low education attainment; 2. Age ≥45 years; 3. Inter-household monthly income disparity; 4. Tumor stage (advanced stage); 5. Low social support; 6. Moderate-to-severe pain; 7. Limited disease awareness; 8. Hysterectomy.





2.5 Data analysis

Data analysis was conducted by using Review Manager 5.4 and Stata 18. The odds ratio (OR) and its 95% confidence interval (CI) were utilized as the outcome measures. Heterogeneity among studies was evaluated by using the Q statistic and I2 statistic; when P > 0.1 and I2 < 50%, it indicated that the heterogeneity between studies was not significant, and a fixed-effect model was employed. Conversely, a random-effects model was used if the heterogeneity was significant. Publication bias was assessed by using Begg's test. Sensitivity analysis was performed by examining the magnitude of differences between the fixed-effect and random-effects model data. P < 0.05 was considered statistically significant.




3 Results


3.1 Literature search results

A total of 1,108 articles were collected from seven databases. After a thorough screening process, 15 articles were included, comprising 14 in Chinese and one in English. The literature selection process is illustrated in Figure 1.


[image: Flowchart of article selection for a meta-analysis. Identification shows 1057 articles from databases and 51 from other sources. After excluding duplicates, 810 articles were screened. Different exclusions reduced numbers at each stage: 726 by document type, 210 by abstracts, and 149 after full-text reading. Ultimately, 15 articles were included.]
FIGURE 1
 Literature screening flowchart.




3.2 Meta-analysis results
 
3.2.1 Low educational attainment

A total of eight studies were included in the analysis, and heterogeneity among the studies was observed (I2 = 62%). A random effects model was employed, and the combined effect size indicated that a low educational attainment in cervical cancer patients is associated with the occurrence of depression (P < 0.05), as shown in Figure 2.


[image: Forest plot showing odds ratios from eight studies. Each study is listed with calculated odds ratios and confidence intervals. The diamond at the bottom indicates the overall effect size with a combined odds ratio of 3.25 and 95% confidence interval of 2.02 to 5.22. Heterogeneity statistics are provided, with a chi-squared of 18.27, degrees of freedom of 7, and an I-squared of 62%. The overall effect test shows a Z value of 4.88 with a p-value less than 0.00001.]
FIGURE 2
 Forest plot of the impact of low education level on depression in cervical cancer patients.




3.2.2 Age ≥45 years

A total of three studies were included, and heterogeneity among the studies was observed (I2 = 84%). Using a random effects model, the combined effect size indicated that cervical cancer patients aged ≥45 years are associated with an increased incidence of depression (P < 0.05), as shown in Figure 3.


[image: Forest plot illustrating odds ratios from three studies: Lao Chengming 2020, Soo Hyun Kim 2010, and Sun Shujuan 2013. Each study shows odds ratios, confidence intervals, and weights. Pooled estimate indicates 1.67 odds ratio, favoring experimental groups with significance (p = 0.02). Heterogeneity is moderate (\(I^2 = 84\% \)).]
FIGURE 3
 Forest plot of the impact of age ≥45 years on depression in cervical cancer patients.




3.2.3 Inter-household monthly income disparity

A total of 12 studies were included, and heterogeneity was observed among the studies (I2 = 84%). Using a random effects model, the combined effect size indicated a correlation between family monthly income disparity and the occurrence of depression in cervical cancer patients (P < 0.05), as shown in Figure 4.


[image: Forest plot showing odds ratios for different studies, each with a red square and horizontal line representing the mean value and confidence interval respectively. Studies are listed with their odds ratios, standard errors, and weights. The diamond at the bottom represents the overall effect estimate with a confidence interval of 1.87 to 5.00. Heterogeneity statistics show a Chi-square of 67.41 with 84% I-squared. The overall effect test has a Z-value of 4.46.]
FIGURE 4
 Forest plot of the impact of inter-household monthly income disparity on depression in cervical cancer patients.




3.2.4 Tumor stage (advanced stage)

A total of six studies were included, and heterogeneity among the studies was observed (I2 = 73%). Using a random effects model, the combined effect size indicated that cervical cancer patients with advanced tumor stage are associated with an increased incidence of depression (P < 0.05), as shown in Figure 5.


[image: Forest plot showing odds ratios for six studies, each represented by a red square and horizontal line indicating confidence intervals. Studies include He leying 2022 to Zou shuqian 2021. The diamond represents the overall effect size with an odds ratio of 1.99, favoring the experimental group. Heterogeneity is indicated by Tau-squared, Chi-squared, degrees of freedom, I-squared, and P-values.]
FIGURE 5
 Forest plot of the impact of advanced tumor stage on depression in cervical cancer patients.




3.2.5 Low social support

A total of five studies were included, and there was no heterogeneity among the studies (I2 = 0%). Using a fixed-effects model, the combined effect size indicated that low social support is associated with depression in cervical cancer patients (P < 0.05), as shown in Figure 6.


[image: Forest plot displaying the odds ratios for six studies, each represented by red squares with horizontal lines indicating confidence intervals. The studies are Lao Chengming 2020, Sun Shujuan 2013, Tang Jianan 2021, Zhu Jing 2024, and Zhu Yuping 2024. The overall effect is shown as a black diamond, favoring experimental over control. The overall odds ratio is 2.48 with a confidence interval of 1.95 to 3.16. Heterogeneity is minimal with an I-squared of zero percent.]
FIGURE 6
 Forest plot of the impact of low social support on depression in cervical cancer patients.




3.2.6 Pain severity (moderate or higher)

A total of five studies were included, and there was no heterogeneity among the studies (I2 = 0%). Using a fixed-effects model, the combined effect size indicated that moderate or higher pain severity in cervical cancer patients is associated with depression (P < 0.05), as shown in Figure 7.


[image: Forest plot showing odds ratios with confidence intervals for five studies. Each study's odds ratio is represented by a red square with a horizontal line indicating confidence interval. The diamond shape represents the total effect estimate, showing an overall odds ratio of 2.86 with a 95% confidence interval of 1.76 to 4.65. Heterogeneity is low, with I-squared equal to zero percent.]
FIGURE 7
 Forest plot of the impact of moderate-to-severe pain on depression in cervical cancer patients.




3.2.7 Limited disease awareness

A total of six studies were included, and there was no heterogeneity among the studies (I2 = 0%). Using a fixed-effects model, the combined effect size indicated that limited awareness of the disease in cervical cancer patients is associated with depression (P < 0.05), as shown in Figure 8.


[image: Forest plot showing odds ratios with 95% confidence intervals for six studies on a specific variable. Each study is represented with a square, and the overall effect is indicated by a diamond at 2.58 [1.88, 3.55]. There is no significant heterogeneity among studies.]
FIGURE 8
 Forest plot of the impact of limited disease awareness on depression in cervical cancer patients.




3.2.8 Hysterectomy

A total of four studies were included, and there was no heterogeneity among the studies (I2 = 0%). Using a fixed-effects model, the combined effect size indicated that undergoing hysterectomy is associated with depression in cervical cancer patients (P < 0.05), as shown in Figure 9.


[image: Forest plot showing odds ratios and confidence intervals for four studies: Ke Yinghua 2019, Li Jianxiang 2013, You Lina 2019, and Zou Shuqian 2021. Pooled odds ratio is 4.69 with a 95% confidence interval of 3.03 to 7.24. Each study is represented by a square, with a diamond indicating the overall effect. Heterogeneity is low, with I squared at 0%. The plot favors the experimental group.]
FIGURE 9
 Forest plot of the impact of hysterectomy on depression in cervical cancer patients.





3.3 Subgroup analysis

Due to the significant heterogeneity observed in the analysis of certain influencing factors, subgroup analysis is warranted to further explore the sources of this heterogeneity. Subgroup analyses stratified by different depression assessment scales revealed that for the factor “Inter-household Monthly Income Disparity” subgroup analysis significantly reduced heterogeneity. However, for the factor “Tumor Stage (Advanced Stage)” while heterogeneity decreased, it remained substantial, suggesting that the type of depression assessment scale may contribute to heterogeneity for both these factors. For the factor “Low Educational Attainment” heterogeneity was not reduced; therefore, differences in the depression scales are unlikely to be the source of its heterogeneity. Regarding the factor “age ≥45 years” subgroup analysis could not be performed due to an insufficient number of included studies. The heterogeneity results for each subgroup are presented in Table 4, and the effect size estimates for each subgroup are shown in Supplementary File 1.

TABLE 4 Subgroup analysis.


	Subgroup analysis based on the different etiologies of infertility
	Number of articles
	I2





	Inter-household monthly income disparity



	SDS
	7
	2%



	HADS
	2
	0%



	BDI
	1
	/



	HAMD
	2
	0%



	Tumor stage (advanced stage)



	SDS
	2
	78%



	HADS
	1
	/



	BDI
	2
	74%



	HAMD
	1
	/



	Low educational attainment



	SDS
	6
	71%



	HADS
	1
	/



	BDI
	1
	/







3.4 Publication bias analysis

A bias test was conducted on the influencing factors with a literature count of ≥10 in this study. The influencing factor identified with a literature count of ≥10 was the disparity in monthly family income; hence, a bias test was performed on this factor. Begg's test was conducted on the 12 included studies, yielding a P-value of 0.732 >0.05, indicating that there is no publication bias associated with the disparity in monthly family income.



3.5 Sensitivity analysis

The reliability of the results was assessed by observing the magnitude of differences between the fixed-effect model and the random-effect model data. The analysis revealed no essential differences between the two models for each influencing factor, suggesting that the results are stable and reliable, as shown in Table 5.

TABLE 5 Sensitivity analysis.


	Risk factors
	Fixed effect model
	P-value
	Random effect model
	P-value





	Low education attainment
	3.15 [2.40,4.13]
	< 0.01
	3.25 [2.02,5.22]
	< 0.01



	Age ≥45 years
	1.39 [1.22,1.59]
	< 0.01
	1.67 [1.09, 2.55]
	0.02



	Inter-household monthly income disparity
	2.15 [1.80,2.57]
	< 0.01
	3.06 [1.87, 5.00]
	< 0.01



	Tumor stage (advanced stage)
	1.57 [1.28,1.92]
	< 0.01
	1.99 [1.28, 3.11]
	< 0.01



	Low social support
	2.48 [1.95,3.16]
	< 0.01
	2.48 [1.94, 3.17]
	< 0.01



	Moderate to severe pain
	2.86 [1.76,4.65]
	< 0.01
	2.86 [1.76, 4.65]
	< 0.01



	Limited disease awareness
	2.58 [1.88,3.55]
	< 0.01
	2.58 [1.88, 3.55]
	< 0.01



	Hysterectomy
	4.69 [3.03,7.24]
	< 0.01
	4.69 [3.03, 7.24]
	< 0.01








4 Discussion

This study include a total of 15 high-quality articles. The results of the meta-analysis indicated that cervical cancer patients with low educational attainment (OR = 3.25, 95% CI: 2.02–5.22), age ≥45 years (OR = 1.67, 95% CI: 1.09–2.55), inter-household monthly income disparity (OR = 3.06, 95% CI: 1.87–5.00), advanced tumor stage (OR = 1.99, 95% CI: 1.28–3.11), low social support (OR = 2.48, 95% CI: 1.95–3.16), moderate to severe pain (OR = 2.86, 95% CI: 1.76–4.65), limited disease awareness (OR = 2.58, 95% CI: 1.88–3.55), and undergone hysterectomy (OR = 4.69, 95% CI: 3.03–7.24) are more likely to experience depression.

Subgroup analyses stratified by different depression assessment scales were performed on factors exhibiting significant heterogeneity. The results revealed that heterogeneity was reduced for the factors “inter-household monthly income disparity” and “tumor stage (advanced stage)” suggesting that the variation in depression assessment scales may be a source of heterogeneity for these two factors. Conversely, for the factor “low educational attainment” heterogeneity was not reduced. Therefore, differences in the depression scales are unlikely to be the source of its heterogeneity, and the source remains unidentified based on the current evidence.


4.1 Low educational attainment and limited disease awareness

The results of this meta-analysis indicate that low educational attainment and insufficient disease awareness are risk factors for depression in cervical cancer patients. Educational attainment serves as an objective indicator of a patient's knowledge base; those with lower educational attainment have limited understanding of disease-related knowledge and weaker self-learning abilities. This not only restricts their comprehension and adherence to treatment plans but may also exacerbate their physical and mental burden due to cognitive biases (29). Scholar Song (10) pointed out that having an education attainment below junior high school is a relevant factor for post-operative depressive symptoms in cervical cancer patients. A meta-analysis based on 40 studies in China revealed that participants with the lowest educational attainment or those from rural areas had a significantly higher prevalence of moderate depression (30). Therefore, it is crucial to timely disseminate disease knowledge to patients to effectively improve their adverse emotional states.



4.2 Age ≥45 years

An age of 45 years or older is a risk factor for depression in cervical cancer patients, consistent with the findings of Lao and Wu (22). Although some studies (31) investigated psychological distress among terminal cancer patients across different age groups, and they indicate that younger patients bear heavier psychological burdens due to multiple social responsibilities (such as care giving, child-rearing, and occupational stress), older patients typically exhibit more pronounced depressive states due to physiological decline and concerns about prognosis. As age increases, patients may develop multiple chronic diseases, experience a decline in physical function, and exhibit reduced treatment tolerance, thereby increasing the risk of depressive symptoms (32, 33). Therefore, clinical interventions should be stratified by age to provide targeted psychological support, enhance treatment adherence, alleviate mental stress, and ultimately improve the quality of life for patients.



4.3 Inter-household monthly income disparity and low social support

Inter-household monthly income disparity is a risk factor for depression in cervical cancer patients. Zhou et al. (34) found that patients with low annual family income have a higher risk of depression, with a per capita monthly income of less than 1,000 yuan being significantly associated with post-operative depression in thyroid cancer patients (P < 0.05) (35). Economically disadvantaged patients may experience psychological fears, financial burdens, and uncertainties about future planning during diagnosis and treatment, making them more susceptible to depression (36–38). Therefore, it is recommended to alleviate patients' financial burdens through educating patients and their families about medical insurance policies, considering adjustments to medication brands (e.g., using more affordable alternatives), assisting with applications for medical financial aid. At the same time, excessive or unnecessary medical interventions should be avoided.

Insufficient social support also poses a risk for depression. A lack of social support can undermine patients' psychological resilience, leading to a lack of confidence in treatment outcomes (39). Adequate social support can enhance patients' psychological resilience, strengthen life beliefs, and divert attention from distress. Receiving care and support from others during difficult times can effectively reduce negative emotions such as anxiety and depression (40). Hence, medical staff should encourage patients to maintain good communication and connection with family, friends, or healthcare professionals, ensuring they can receive adequate support and assistance during treatment and recovery.



4.4 Advanced tumor stage and moderate to severe pain

An advanced tumor stage significantly increases the risk of depression. Tosic et al. (41) study found that higher tumor stages correlate with more intense psychological stress responses in patients. Patients with advanced cervical cancer are prone to a decline in immune function and the exacerbation of negative emotions due to high treatment intensity, uncertainty regarding prognosis, and impaired physical function (42, 43). It is advisable to implement multidisciplinary collaborative care for late-stage patients, focusing on individualized intervention plans for adverse reactions such as cancer pain and bone marrow suppression.

Moderate to severe pain is an important trigger for depression. You and You (19) found that moderate to severe pain significantly contributes to depression in cervical cancer patients. Cancer-related pain, whether from the disease or treatment, often persists throughout therapy, causing substantial psychological stress that impairs recovery and quality of life (44). A patient-centered comprehensive pain management strategy (such as medication optimization combined with psychological desensitization) is recommended to alleviate the emotional chain reactions triggered by pain.



4.5 Hysterectomy

Hysterectomy is an independent risk factor for post-operative depression in cervical cancer patients (24). The uterus, as a core structure of the female reproductive system, may lead to identity crises regarding gender and mourning the loss of reproductive function following its removal (45). Furthermore, surgery-induced ovarian dysfunction or hormonal fluctuations may trigger emotional instability. It is suggested that pre-operative psychological assessments and educational interventions be conducted, followed by cognitive-behavioral interventions post-operatively to assist patients in rebuilding psychological adaptation, enhancing treatment tolerance, and improving quality of life.




5 Conclusion

Psychological interventions have been confirmed by several studies to effectively alleviate depressive symptoms in cancer patients. For example, cognitive behavioral therapy has been shown to reduce psychological distress by helping patients change negative thinking patterns and develop positive coping strategies (46). Supportive psychotherapy enhances patients' psychological resilience by providing emotional support and problem-solving skills (47). Additionally, psychoeducational interventions have been validated in cancer patients, showing significant improvements in both depressive symptoms and fatigue (48). Targeted interventions are necessary for addressing the risk factors mentioned in the text (e.g., low income). For patients with low income and insufficient social support, relevant administrative legislation can be promoted to establish financial aid programs, while strengthening psychological support for patients and their families to alleviate economic and emotional pressures. For patients with low education, disease education programs should be implemented to enhance their understanding of the condition and help them acquire knowledge on treatment and self-management, thereby reducing the psychological burden caused by cognitive limitations. These interventions not only effectively alleviate depressive symptoms in patients but also contribute to improving treatment adherence and quality of life, while reducing the negative impact of the disease on mental health.

The formulation and implementation of medical policies, although not easily noticeable, have a significant psychological impact on cancer patients during their treatment process. The existence of such policies effectively ensures that cancer patients can access comprehensive treatment in a more convenient and cost-effective manner. Research indicates that, despite the high demand for psychological treatment among cancer survivors, many are unable to access mental health services due to financial constraints (49). This situation may exacerbate the dual burden of cancer and psychological disorders. As a result, a series of corresponding policies have been introduced, such as the Mental Health Parity and Addiction Equity Act (MHPAEA), which aims to reduce economic barriers to mental health services. The American Cancer Society also recommends that if patients cannot afford psychological therapy, they should actively seek free or low-cost psychosocial support services provided by hospitals or clinics. These policies are particularly important for low-income patients and those with significant psychological distress. During clinical treatment, healthcare providers should closely monitor patients' emotional changes, offer timely psychological guidance, and provide relevant disease knowledge. In case of severe adverse reactions, targeted intervention measures should be developed in advance. Furthermore, healthcare providers should collaborate with family members to offer comprehensive care and emotional support to patients, helping them build confidence in their recovery, thereby improving treatment adherence and outcomes, and ultimately enhancing the patients' quality of life and prolonging survival.

While the results of this study are reliable, potential confounders were adjusted for and controlled for in the included studies, certain limitations exist. First, this study is retrospective, with data sourced from medical records and questionnaires, which may introduce bias. Second, the number of studies included for some influencing factors is relatively small. Therefore, future multicenter, large-sample prospective studies are needed for further validation. Thirdly, there is evidence of considerable heterogeneity in certain findings of this study, which may arise from factors including the geographical distribution of study populations, variations in research design, and characteristics of samples.

In summary, low educational attainment, limited disease awareness, age ≥45 years, inter-household monthly income disparity, low social support, advanced tumor stage, moderate to severe pain, and undergoing hysterectomy are risk factors for depression in cervical cancer patients. Therefore, it is essential to address the influencing factors of depression in cervical cancer patients through clinical and familial approaches, implementing individualized interventions to improve patients' negative psychological states, alleviate depressive emotions, and ultimately enhance their quality of life and survival duration.
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