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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 (Cl) 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% Cl: 2.02-5.22), age >45 years (OR = 1.67, 95% Cl: 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%
Cl: 1.95-3.16), moderate to severe pain (OR = 2.86, 95% Cl: 1.76-4.65), limited
disease awareness (OR = 2.58, 95% ClI: 1.88-3.55), and undergoing hysterectomy
(OR = 4.69, 95% Cl: 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
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(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,

» o«

“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
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»

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

[Stlndy types: cohort studies, case-control studies, or cross-
sectional studies. [—Study subjects: diagnosed cervical cancer
patients. [Sthdy content: analysis of factors influencing depression
in cervical cancer patients. [ Dlepression 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). [—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

[Study types: not cohort studies, case-control studies, or
cross-sectional studies. [Irhability to extract valid outcome data:
studies that do not provide valid outcome data. [Lilerature types:
animal experiments, non-clinical literature, reviews, systematic
evaluations, and meta-analyses. [ Diiplicate 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.

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.

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,
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TABLE 1 Quality evaluation of case-control study.

10.3389/fpubh.2025.1657690

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 Shugian (2021) (24) 4 2 2 8

TABLE 2 Quality evaluation of cross-sectional study.
A /year 1 p 3 4 5 6 7 8 9 Total score
Yang Yingzhen (2017) (15) N N N 4 N N N N 100%
Soo Hyun Kim (2010) (25) X 4 Vv v Vv J 4 J ? 78%

/i yes; X: no; 2 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?

sample size, depression assessment scales, and related influencing ~ were included, comprising 14 in Chinese and one in

factors, as shown in Table 3.

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 I? statistic; when
P > 0.1 and I? < 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
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English. The literature selection process is illustrated in
Figure 1.

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 (I?
= 62%).
the combined

A random effects model was employed, and
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.

3.2.2 Age >45 years

A total of three studies were included, and heterogeneity
among the studies was observed (2 = 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.
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TABLE 3 General information of the included.

10.3389/fpubh.2025.1657690

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 34
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 Shugqian (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

—

disease awareness; 8. Hysterectomy.

3.2.3 Inter-household monthly income disparity

A total of 12 studies were included, and heterogeneity was
observed among the studies (IZ = 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.

3.2.4 Tumor stage (advanced stage)

A total of six studies were included, and heterogeneity among
the studies was observed (I* = 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.

3.2.5 Low social support

A total of five studies were included, and there was no
heterogeneity among the studies (I = 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.

3.2.6 Pain severity (moderate or higher)

A total of five studies were included, and there was no
heterogeneity among the studies (IZ = 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.
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. 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

3.2.7 Limited disease awareness

A total of six studies were included, and there was no
heterogeneity among the studies (I = 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.

3.2.8 Hysterectomy

A total of four studies were included, and there
was no heterogeneity among the studies (> = 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.

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
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FIGURE 1

Literature screening flowchart.

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight [V, Random, 95% CI IV, Random, 95% CI
He leying 2022 129335636 0.49605695 11.4%  3.64[1.38, 9.64] —
Ke yinghua 2019 0.03149867 0.31932562 159%  1.03(0.55,1.93] ——
Li jiandang 2013 147293067 058569388  96%  4.36[1.38,13.75) ——
Song hangia 2021 14861397 062517181  8.9%  4.42[1.30,15.06) ——
WWang xuan 2019 1.65460246 0.24795633 17.8%  5.23(3.22,8.50] ==
You lina 2019 14715542 058484857  96%  4.36[1.38,13.71] —
Zhu yuping 2024 0.9539718 0.31207035 16.1%  2.60(1.41,4.79) ——
Zou shugian 2021 15179803 052608125 10.8%  4.56[1.63,12.80] — &
Total (95% CI) 100.0%  3.25[2.02,5.22] <>
Heterogeneity, Tau?= 0.27; Chi*= 18.27, df= 7 (P = 0.01); F= 62% 0 0 051 1 110 100’

Testfor overall effect. 2= 4.88 (P = 0.00001)

FIGURE 2
Forest plot of the impact of low education level on depression in cervical cancer patients.

Favours [experimental] Favours [control]
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Odds Ratio QOdds Ratio

Study or Subgroup __log[Odds Ratio] SE_Weight IV, Random, 95% Cl IV, Random, 95% Cl

Lao chengming 2020 0.78161583 016766072 326%  219[1.47 304) +

800 Hyun Kim 2010 064185389 021332058 291%  1.90[1.25,289) —+

Sun shujuan 2013 018564835 007993561 38.3%  1.20[1.03,1.41) *l

Total (95% CI) 100.0%  1.67[1.09,2.55] <

Heterogeneity Tau*= 012, Chi*=12.65, df= 2 (P=0.002); F= 84% :0.01 0?1 1 1:0 100:

Testfor overall effect 2= 2.36 (P=0.02)

FIGURE 3

Forest plot of the impact of age >45 years on depression in cervical cancer patients.

Favours [experimental] Favours [control]

Test for overall effect. Z=4.46 (P = 0.00001)

FIGURE 4

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
He leving 2022 196445148 057513213 74%  713[2.31,22.01]
Lao chengming 2020 102388874 018148775 107%  2.78[1.95,3.97] -
Li jianyiang 2013 178204578 078539788 5.4%  5.84[1.27,27.70]
Song hongxia 2021 135583515 06926825 6.1%  3.88[1.00,15.09) —
So0 Hyun Kim 2010 083290812 025472674 102%  2.30[1.40,3.79] =
Sun shujuan 2013 111284387 050557424 7.8%  3.04[1.13,8.20] —
Wang xuan 2019 153350453 02842468 99%  4.87[2.79,8.50] —
Yang yingzhen 2017 -0.46203546 018541337 107%  063[0.44,081] —
You lina 2019 17790119 07884546  54%  5.92[1.26,27.78] —_—
Zhu jing 2024 13691482 041655444  87%  3.93[1.74,8.90] —
Zhu yuping 2024 079975692 020700418 9.8%  2.23[1.24,3.99) —
Zou shugian 2021 143698748 045091985 8.3%  4.21[1.74,10189] ——
Total (95% CI) 100.0%  3.06[1.87, 5.00] -
Heterogeneity, Tau®= 0.55; Chi*= 67.41, df= 11 (P < 0.00001); F= 84% u 6 D=1 1 110 =

Forest plot of the impact of inter-household monthly income disparity on depression in cervical cancer patients.

Favours [experimental] Favours [control]

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.

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.

Frontiersin Public Health

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.

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),
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Odds Ratio QOdds Ratio
Study or Subgroup __log[Odds Ratio] SE_Weight [V, Random, 95% Cl IV, Random, 95% Cl
He leying 2022 169414664 054482614 103%  5.44[1.87 15.83) =
Ke yinghua 2019 042133846 028983742 181%  1.52(0.86, 2.69] ™
Wang yan 2020 0.04974208 018178118 220%  1.05(0.74,1.40] -+
Yfang yingzhen 2017 040679755 018162768 220%  1.50(1.05, 2.14] Il
Zhuyuping 2024 0.8645763 027493542 186%  2.37(1.38 4.07] ==
Zou shugian 2021 188100147 061099716  9.0%  7.25[2.19 24.01] -
Total (95% CI) 100.0%  1.99[1.28,3.11] ‘
Heterogeneity. Tau®= 0.20; Ch*=18.68, df= 5 (P = 0.002); P= 73% 10 0 051 1 110 mn:
Testfor overall efbct 2= 304 (= 0.002) Favours [experimental] Favours [control]
}FTI(();rUeRSi 5plot of the impact of advanced tumor stage on depression in cervical cancer patients.

Odds Ratio Odds Ratio
Study or Subgroup ___log[Odds Ratio] SE_Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Lao chengrming 2020 115530763 0.20265145 37.4% 317[213,472) +
Sun shujuan 2013 089567978 0.36050094 11.8% 2.45[1.21,4.96) ——
Tang jianan 2021 089690402 0.36059286 11.8% 2.45[1.21,4.97) —
Zhu jing 2024 05031966 025548847 235% 1.65[1.00,2.73) i
Zhuyuping 2024 094933859 0.31493925 155% 2.58[1.39,4.79) ——
Total (95% Cl) 100.0% 2.48[1.95,3.16]
Heterogeneity: Chi= 4.02, df= 4 (P = 0.40): F= 0% Eu B 011 1 110 mn:

Testfor overall effect Z=7.34 (P < 0.00001) Favours [experimental] Favours [control]

FIGURE 6
Forest plot of the impact of low social support on depression in cervical cancer patients

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Ke vinghua 2019 050621501 0.43417934 325% 1.66[0.71,3.89] T
Li jianxiang 2013 1.24011185 089602882  7.6% 3.46[0.60, 20.01] —
Sun shujuan 2013 1.33579023 048446537 26.1% 3.80[1.47,9.83] —
Tang jianan 2021 133657877 0.48497211 26.41%  3.81[1.47,9.85] —
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FIGURE 7
Forest plot of the impact of moderate-to-severe pain on depression in cervical cancer patients.
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FIGURE 8

Forest plot of the impact of limited disease awareness on depression in cervical cancer patients.
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FIGURE 9

Forest plot of the impact of hysterectomy on depression in cervical cancer patients.

Favours [experimental] Favours [control]

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

performed on factors

depression
exhibiting
significant heterogeneity. The results revealed that heterogeneity

assessment scales were

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.
“low educational attainment”

Conversely, for the factor

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.

Frontiersin Public Health

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
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TABLE 4 Subgroup analysis.

Number 2
of articles

Subgroup analysis based on the
different etiologies of infertility

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 /

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
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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
whether
throughout therapy,

patients. Cancer-related pain, from the disease

or treatment, often persists 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
emotional chain reactions

to alleviate the 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
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TABLE 5 Sensitivity analysis.

10.3389/fpubh.2025.1657690

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

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
thereby
burden caused by cognitive limitations. These interventions not

and self-management, reducing the psychological
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
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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 vyears, 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
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improve patients’ negative psychological states, alleviate depressive
emotions, and ultimately enhance their quality of life and
survival duration.
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