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Abstract: Sedentary behavior is prevalent among the elderly and has become an increasingly serious public health 
issue. Although extensive research has been conducted on the status and risk factors of sedentary behavior in the 
general elderly population, the current situation and related influencing factors of sedentary behavior in elderly pa-
tients with ovarian cancer, a disease-specific group, have not been fully explored. In this study, a total of 206 elderly 
ovarian cancer (EOC) patients who received treatment at the First Affiliated Hospital of Zhejiang University School of 
Medicine from September 1, 2022, to February 28, 2025, were selected as the research subjects by convenience 
sampling. A cross-sectional survey was conducted using the General Information Questionnaire, Chinese Adult 
Sedentary Behavior Questionnaire, Social Support Rating Scale, Nutritional Risk Screening 2002, and Edmonton 
Symptom Assessment Scale. The influencing factors of sedentary behavior in EOC patients were analyzed by the 
logistic regression model and CHAID decision tree model. Among the 206 EOC patients, the average sedentary time 
was 7.4±3.0 h/d, and 161 patients (78.2%) had sedentary behavior (sedentary time ≥5 h/d). Logistic regression 
analysis and CHAID decision tree algorithm both demonstrated that social support and cancer symptom burden 
were the influencing factors of sedentary behavior in EOC patients (P<0.05). Moreover, the Chi-square Automatic 
Interaction Detection (CHAID) algorithm further revealed an interaction between the two factors, indicating that 
the social support level was the most crucial determinant. Our study reveals that sedentary behavior among EOC 
patients is alarmingly prevalent, necessitating urgent attention from medical professionals. Given the significant 
impact of social support and cancer symptom burden on this sedentary behavior, healthcare providers should 
proactively assess and intervene to address these influential factors, thereby mitigating the adverse consequences 
of excessive sedentary time for EOC patients. Decision tree and logistic regression models effectively identify sed-
entary behavior determinants with good predictive power. A combined approach is recommended to leverage their 
complementary strengths, providing a robust basis for reducing sedentary behavior in EOC patients.
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Introduction

Ovarian cancer is a gynecological malignancy 
with the highest mortality rate among gyneco-
logical cancers. It is highly prevalent in elderly 
patients, with a five-year survival rate of 51%, 
posing a significant threat to women’s health 
and lifespan [1, 2]. Therefore, enhancing the 
healthy life of EOC survivors has received 
increasing attention. However, current research 
on promoting healthy behaviors in EOC patients 
mainly focuses on physical exercise, while 

neglecting another unhealthy lifestyle - seden-
tary behavior. Sedentary behavior refers to 
physical activities in a sitting or lying position 
with an energy expenditure ≤1.5 metabolic 
equivalents (METs) while awake [3]. Its main 
forms include recreational sedentary behavior, 
transportation-related sedentary behavior, do- 
mestic sedentary behavior, and work - related 
sedentary behavior, such as sitting, lying, or 
reclining while using electronic devices, enter-
taining, chatting, reading, working, and travel-
ing by vehicle. Sedentary behavior can lead to 
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the occurrence and development of adverse 
health outcomes such as fall risk [4], cardiovas-
cular diseases [5], metabolic syndrome [6], 
dementia [7], and depression [8]. Moreover, 
studies have confirmed that sedentary behav-
ior is an independent predictor of mortality in 
cancer survivors [9].

According to the demographic data prediction 
of the World Health Organization (WHO), the 
global population aged 60 years and above is 
expected to increase from 1 billion in 2020 to 
1.4 billion in 2030 and further reach 2.1 billion 
in 2050 [10]. According to the Ministry of Civil 
Affairs, the population aged 60 years and 
above in China was approximately 280 million 
in 2022, accounting for 19.8% of the total pop-
ulation, and it is predicted that the population 
aged 65 years and above will reach 334 million 
by 2050 [11]. Therefore, in the context of China 
becoming one of the countries with a severe 
aging problem [12], the number of EOC patients 
will continue to rise. Studying the current situa-
tion and influencing factors of sedentary behav-
ior in EOC patients and implementing targeted 
interventions is an urgent issue for promoting 
healthy lives in this population. However, there 
is currently limited research on this topic, since 
most existing studies mainly focus on the sed-
entary behavior of the elderly in communities 
and nursing homes [13, 14].

EOC patients not only endure numerous compli-
cations from ovarian cancer treatment but also 
confront the dual challenges of aging-related 
debility and physical frailty. Moreover, stressors 
such as familial loss and social role transitions 
may predispose them to prolonged sedentary 
behavior during home convalescence. Given 
the disease-specific characteristics of ovarian 
cancer and the unique psychosomatic profiles 
of elderly women, we postulated that sedentary 
behavior among this patient group during home 
confinement would exceed that observed in the 
general elderly population (Hypothesis 1, H1).

Malnutrition remains a prevalent complication 
in cancer patients [15], profoundly impacting 
treatment outcomes. This condition not only 
attenuates therapeutic efficacy but also corre-
lates with prolonged hospitalization, elevated 
medical expenditures, and increased mortality 
[16, 17]. Prior investigations have demonstrat-
ed that malnourished patients exhibit compro-
mised exercise capacity, and heightened sed-

entary behavior [18]. Consequently, we hypoth-
esized that malnutrition serves as a positive 
predictor of sedentary behavior in EOC patients 
during home-based recovery (Hypothesis 2, 
H2).

Social support is a positive factor that mainly 
affects patients’ self-management ability and 
their perception of cancer and treatment-relat-
ed symptoms. A qualitative synthesis showed 
that the environment, social support, and 
socio-cultural atmosphere are all important 
factors influencing sedentary behavior [19]. 
Patients with a high level of social support are 
more active in social activities, can actively 
cope with cancer treatment with family mem-
bers or fellow patients, have a lower fear of can-
cer, and are more willing to participate in group 
activities, resulting in less sedentary time. 
Thus, we hypothesized that social support may 
be a protective factor for sedentary behavior  
in EOC patients during home confinement 
(Hypothesis 3, H3).

During cancer treatment, cancer patients face 
another prominent problem - cancer symptom 
burden, which has received widespread atten-
tion. Symptom burden refers to the number and 
intensity of various symptoms experienced by 
patients during the illness stage, causing dis-
tress to patients’ physical, psychological, and 
spiritual aspects and seriously affecting their 
quality of life [20]. The symptom burden in can-
cer patients limits their physical activities to a 
certain extent. Therefore, we predicted that the 
cancer symptom burden of EOC patients may 
be a risk factor for sedentary behavior during 
home confinement (Hypothesis 4, H4).

The aim of this study was to investigate the cur-
rent situation of sedentary behavior in EOC 
patients and explore the correlations between 
social support level, nutritional status, cancer 
symptom burden, and sedentary behavior in 
this population. Multiple regression models 
and decision tree models were used as analyti-
cal tools in this study to gain a deeper under-
standing of the influence, importance, and 
interactions of different factors on the seden-
tary behavior level of EOC patients during home 
confinement, so as to accurately assess their 
sedentary behavior status in different situa-
tions. This study aims to enhance the aware-
ness of medical staff and EOC patients regard-
ing sedentary behavior and provide references 
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and guidance for medical staff to develop tar-
geted intervention measures.

Material and methods

Study design and participants

EOC patients who received treatment at the 
First Affiliated Hospital of Zhejiang University 
School of Medicine from September 1, 2022, to 
February 28, 2025, were recruited into this 
study by convenience sampling. Patient inclu-
sion criteria: 1) patients with a medical diagno-
sis of ovarian malignant tumor, staged accord-
ing to the surgical pathology of the Interna- 
tional Federation of Gynecology and Obstetrics 
(FIGO); 2) patients who had undergone cytore-
ductive surgery for ovarian malignant tumors 
and completed standard chemotherapy; 3) 
aged between 60 and 80 years; 4) aware of 
their condition and able to complete the follow-
up; 5) signed the informed consent form and 
could provide complete and accurate follow-up 
information. Patient exclusion criteria: 1) 
patients with other malignancies; 2) patients 
with immobility of the extremities due to paraly-
sis, fracture, or other reasons; 3) patients with 
severe cognitive impairment or mental illness.

The study comprised 18 observed variables 
(Table 1), with the sample size calculated at  
5 to 10 times the number of variables [21]. 
Accounting for a 5% to 10% non-response rate, 
the required sample size was estimated to be 
95 to 200 participants. A total of 215 question-
naires were distributed, and 9 invalid question-
naires were excluded, resulting in 206 valid 
questionnaires with a response rate of 95.8%.

This study was approved by the Ethics 
Committee of the First Affiliated Hospital of 
Zhejiang University School of Medicine (No. 
20250454). All participants signed the 
informed consent form before participation. 
The survey was conducted anonymously, and 
information confidentiality was ensured.

Data collection method and questionnaires

This study adopted a questionnaire survey 
method, which was completed through on-site 
investigation during outpatient follow-up and 
telephone follow-up. Before the investigation, 
the research team members were uniformly 
trained to provide clear and consistent instruc-

tions to the patients. The survey was conduct-
ed only after obtaining the patients’ consent. 
All collected data were double-checked and 
entered into the system by two research team 
members.

General Information Questionnaire: The Ge- 
neral Information Questionnaire was self-de- 
signed based on a literature review. Demo- 
graphic data included age, marital status,  
educational level, place of residence, living  
status, medical insurance, average monthly 
income, BMI, occupation before retirement, 
and the presence of infrastructure in the  
community. Disease-related data included  
surgical pathological stage, disease course, 
comorbidities, bone marrow suppression, and 
polypharmacy.

Chinese Adult Sedentary Behavior Question- 
naire: This questionnaire was developed by 
Tian Tian et al. in 2019 [22]. It is a self-adminis-
tered closed-ended questionnaire with 10 
items, used to measure sedentary time, includ-
ing activities such as watching TV, using a com-
puter/Internet, reading books, newspapers, 
and magazines, sitting and chatting or making 
phone calls, driving/taking various means of 
transportation, eating, hobbies, taking a short 
nap, sitting at work/studying, and other sitting 
or lying activities. The average daily time of 
each type of sedentary behavior = (number of 
days engaged in a week × average daily time 
spent)/7, and the total average daily sedentary 
behavior time is the sum of the average daily 
time spent on each type of sedentary behavior 
(excluding the time for taking a short nap). The 
intra-class correlation coefficient (ICC) of the 
questionnaire was 0.82, indicating high reliabil-
ity. Referring to previous literature [23, 24], a 
sedentary time of ≥5 h/d was defined as the 
sedentary group, and <5 h/d as the non-seden-
tary group.

Social Support Rating Scale (SSRS): The SSRS 
was used to assess patients’ social support 
level [25]. The scale consists of 3 dimensions, 
namely objective support, subjective support, 
and utilization of support, with a total of 10 
items. For items 1-4 and 8-10, only one option 
can be selected, and options 1, 2, 3, and 4 are 
assigned scores of 1, 2, 3, and 4, respectively. 
Item 5 has 5 options (A, B, C, D, E), and the total 
score is calculated, with each option represent-
ing a score from 1 (none) to 4 (full support). 
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Table 1. Comparison of sedentary behavior characteristics and univariate analysis in EOC patients 
during home confinement (n=206)

Item Sedentary 
Time (h/d) Number With Sedentary 

Behavior (n=161)
Without Sedentary 
Behavior (n=45)

Test 
Statistic P value

Marital status, n (%) 7.593a 0.006
    Married 7.1±2.9 182 137 (85.1) 45 (100.0)
    Other (Divorced, or widowed) 9.8±3.1 24 24 (14.9) 0 (0.0)
Educational Level, n (%) 4.071a 0.044
    Primary School and Below 8.1±3.1 123 102 (63.4) 21 (46.7)
    Middle School and Above 6.3±2.5 83 59 (36.6) 24 (56.3)
Place of Residence, n (%) 0.969a 0.325
    Urban 7.0±2.9 92 69 (42.9) 23 (51.1)
    Rural 7.7±3.0 114 92 (57.9) 22 (48.9)
Living Situation, n (%) -c 0.588
    Lonely 7.3±3.2 5 5 (3.1) 0 (0.0)
    Non-Lonely 7.4±3.0 201 156 (96.9) 45 (100.0)
Community infrastructure, n (%) -c 0.571
    None 7.2±2.9 19 14 (8.7) 5 (11.1)
    Yes 7.4±3.0 187 147 (91.3) 40 (88.9)
Pre-retirement Occupation, n (%) 13.541a 0.004
    Farmer 8.3±3.1 73 64 (39.8) 9 (20.0)
    Worker 7.1±3.0 85 54 (35.4) 28 (62.2)
    Cadre 6.4±2.4 41 33 (20.5) 8 (17.8)
    Unemployed 7.8±2.2 7 7 (4.3) 0 (0.0)
Average Monthly Income, n (%) 13.743a 0.001
    <2000 8.2±2.9 109 96 (59.8) 13 (28.9)
    2000-5000 6.9±3.0 78 53 (32.9) 25 (55.6)
    >5000 5.0±2.1 19 12 (7.5) 7 (15.6)
Medical Insurance, n (%) -c 0.525
    None 6.3±2.5 3 2 (1.2) 1 (2.2)
    Yes 7.4±3.0 203 159 (98.8) 44 (97.8)
BMI, n (%) 2.911a 0.233
    Underweight 7.1±3.3 34 23 (14.3) 11 (24.4)
    Normal 7.4±3.0 157 125 (77.6) 32 (71.1)

    Overweight 7.6±2.8 15 13 (8.1) 2 (8.1)

Disease Course (month), n (%) 3.745a 0.154
    <12 7.2±2.4 20 13 (8.1) 7 (15.6)
    12-24 6.7±2.7 100 76 (47.2) 24 (53.3)
    >24 8.2±3.3 86 72 (44.7) 14 (31.1)
Comorbid Chronic Diseases, n (%) 2.104a 0.147
    <3 7.1±2.9 142 107 (66.5) 35 (77.8)
    ≥3 8.1±3.2 64 54 (33.5) 10 (22.2)
Multiple Medications, n (%) 3.201a 0.074
    ≤4 6.9±2.7 158 119 (73.9) 39 (86.7)
    ≥5 9.0±3.3 48 42 (26.1) 6 (13.3)
Bone Marrow Suppression, n (%) 1.524a 0.217
    None 6.8±2.6 160 122 (75.8) 38 (84.4)
    Yes 9.5±3.4 46 39 (24.2) 7 (15.6)
Pathological Stage, n (%) 0.669c 0.881
    I 6.6±2.6 12 9 (5.6) 3 (6.7)
    II 7.1±2.3 8 6 (3.7) 2 (4.4)
    III 7.9±3.2 43 35 (21.7) 8 (17.8)
    IV 7.3±3.0 143 111 (68.9) 32 (71.1)
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Items 6 and 7 are scored 0 if there is no source, 
and the score is equal to the number of sources 
otherwise. A higher score indicates a higher 
level of social support. A total score ≤22 is con-
sidered a low level, 23-44 a medium level, and 
45-66 a high level. The Cronbach’s α coeffi-
cient of the scale was 0.896.

Nutritional Risk Screening 2002 (NRS-2002): 
The NRS-2002 was developed by Kondrup et 
al. [26] in 2003 to assess an individual’s nutri-
tional risk status. The scale includes two 
aspects: nutritional status score (anthropomet-
ric measurements, recent weight changes, and 
dietary intake) and disease severity score, with 
a total of 6 items. “No” is scored 0, and “Yes” is 
scored 1. If the age ≥70 years, an additional 1 
point is added, with a total score ranging from 0 
to 7. A score of 0-2 indicates normal nutrition, 
3-4 indicates a nutritional risk, and 5-7 indi-
cates malnutrition. A higher score indicates a 
worse nutritional status. The Cronbach’s α 
coefficient of the scale was 0.760, and the cri-
terion-related validity was 0.670.

Edmonton Symptom Assessment Scale (ESAS): 
The ESAS was used to evaluate the level of can-
cer symptom burden in patients [27]. It assess-
es 9 established symptoms and 1 other severe 
symptom, including pain, fatigue, drowsiness, 
nausea, loss of appetite, shortness of breath, 
depression, anxiety, and decreased well-being, 
mainly reflecting the patient’s physical, psycho-
logical, and well-being status. Each item uses a 
0-10 numerical rating scale, where 0 indicates 
no symptoms and 10 indicates the most severe 
degree imaginable. A higher number indicates 
more severe symptoms. The Cronbach’s α coef-
ficient of the scale was 0.720.

Statistical analysis

The Epidate 3.1 software was used to establish 
the database, and data were entered by  
two people using two separate computers. 
Statistical analysis was performed using IBM 

SPSS 26.0 and R 4.4.3. For variables of mea-
surement data that followed a normal distribu-
tion, the data were expressed as mean ± stan-
dard deviation, and the independent-samples 
t-test was used. For variables that did not follow 
a normal distribution, the median and inter-
quartile range were used, and the Mann-
Whitney U test was applied. Enumeration data 
were described using frequency and percent-
age, and analyzed using the chi-square test or 
Fisher’s exact test. Variables with a significance 
level of P<0.1 in the univariate analysis were 
selected as independent variables, and the 
presence or absence of sedentary behavior 
was used as the dependent variable. Firth 
logistic regression analysis was performed. 
This method provides a robust alternative to 
traditional maximum-likelihood logistic regres-
sion for analyzing rare events. In addition, as an 
alternative model, the CHAID algorithm was 
used to construct a decision tree model. Similar 
to the Firth logistic regression model, only vari-
ables with a significance level of P<0.1 were 
selected in the decision tree analysis. The max-
imum tree depth was set to 3 levels. Due to the 
limited number of events and samples, the 
minimum number of cases in the parent and 
child nodes was set to 50 and 20, respectively. 
The receiver operating characteristic (ROC) 
curve was used to visualize the prediction per-
formance of the model, and the model efficacy 
was evaluated by calculating the sensitivity, 
specificity, Youden’s index, area under the 
curve (AUC), and its 95% confidence interval 
(CI). A two-tailed P<0.05 was considered statis-
tically significant.

Results

General characteristics of EOC patients

A total of 206 EOC patients were included in 
this survey. The mean sedentary time among 
the 206 EOC patients was 7.4±3.0 h/d, and 
161 patients (78.2%) were identified as having 

Nutritional Status, n (%) 16.512a <0.001
    Good 6.4±2.6 141 99 (61.5) 42 (93.3)
    Poor 9.5±2.9 65 62 (38.5) 3 (4.7)
Age [Years, M (P25, P75)] 206 67 (61, 73) 66 (60, 70) 1.607 0.108
Social Support Score [Points, M (P25, P75)] 206 30 (26, 31) 38 (35.5, 41.5) 7.500b <0.001

Edmonton Symptom Score [Points, M (P25, P75)] 206 26 (12.5, 40) 2 (0, 20.5) 6.135b <0.001
aChi-square test; bMann-Whitney U test; cFisher’s exact test.
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sedentary behavior (defined as sedentary time 
≥5 h/d). The majority (88.3%) of patients were 
married; 59.7% had completed primary educa-
tion or below; 55.3% resided in rural areas;  
the vast majority (96.6%) lived in non-solitary 
situations; 90.8% of the communities had  
infrastructure. The largest occupational group 
before retirement was cadres (41.3%), while 
the smallest was unemployed individuals 
(3.4%). Most patients (52.9%) had an average 
monthly income of less than 2000 yuan; 98.5% 
were covered by medical insurance; and the 
majority (76.2%) had a normal body weight. The 
disease course was 12-24 months in 48.5% of 
patients; most (68.9%) had fewer than 3 comor-
bidities; 76.7% had no polypharmacy; 77.7% 
had no bone marrow suppression; and 69.4% 
were at pathological stage IV. Comparisons 
between the sedentary group and non-seden-
tary group of EOC patients showed that there 
was no statistically significant difference in 
age, place of residence, living situation, com-
munity infrastructure, medical insurance, BMI, 
disease course, comorbid chronic diseases, 
multiple medications, bone marrow suppres-
sion, and pathological stage (P>0.05); while 
statistically significant differences were ob- 
served in marital status, educational level,  
pre-retirement occupation, average monthly 
income, nutritional status, social support score, 
and Edmonton symptom score (P<0.05).

The dependent variable was the presence of 
sedentary behavior. Univariate analysis showed 
that other marital status (including divorced or 
widowed) [odds ratio (OR): 16.28, 95% CI 2.18-
2079.74, P=0.002], malnutrition (OR: 7.61, 
95% CI 2.77-28.79, P<0.001), and Edmonton 
symptom score (OR: 1.08, 95% CI 1.05-1.13, 
P<0.001) were risk factors for sedentary behav-
ior in EOC patients during home confinement. 
Protective factors included middle school or 
above (OR: 0.51, 95% CI 0.26-0.99, P=0.045) 
compared to primary school and below, pre-
retirement occupation as worker (OR: 0.30, 
95% CI 0.13-0.65, P=0.002) compared to farm-
er, average monthly income of 2000-5000 
yuan (OR: 0.29, 95% CI 0.14-0.61, P<0.001), 
more than 5000 yuan (OR: 0.23, 95% CI 0.08-
0.70, P=0.01) compared to less than 2000 
yuan, and social support score (OR: 0.79, 95% 
CI 0.73-0.84, P<0.001). The likelihood ratio 
test showed the model was statistically signifi-
cant (χ2=73.06, P<0.001) (Table 1).

Logistic regression analysis of influencing fac-
tors of sedentary behavior in EOC patients

In this study, since Perfect/Quasi-Complete 
Separation was present in marital status, living 
situation, and pre-retirement occupation, the 
traditional logistic regression using Maximum 
Likelihood Estimation (MLE) would produce 
substantially biased coefficient estimates with 
unreliable standard errors. Therefore, we em- 
ployed Firth logistic regression, which incorpo-
rates Penalized Likelihood Estimation by add-
ing a penalty term to the likelihood function. 
This approach prevents coefficients from 
diverging to infinity and yields finite, stable 
parameter estimates. Variables with P<0.1 in 
the univariate analysis were included in the 
multivariate Firth logistic regression model, 
and a total of 7 variables were included. The 
multivariate analysis results showed that Social 
Support Score (OR: 0.85, 95% CI 0.78-0.92, 
P<0.001) was a protective factor for negative 
sedentary behavior in EOC patients during 
home confinement; Edmonton symptom score 
(OR: 1.04, 95% CI 1.01-1.08, P=0.02) was a 
risk factor for sedentary behavior in EOC 
patients during home confinement.

On the other hand, in both univariate and multi-
variate models, place of residence, living situa-
tion, community infrastructure, medical insur-
ance type, body weight, disease course, comor-
bid chronic diseases, polypharmacy, bone mar-
row suppression, and pathological stage were 
not found to be significant influencing factors 
for sedentary behavior in EOC patients during 
home confinement (Table 2).

Decision tree CHAID algorithm analysis of in-
fluencing factors of sedentary behavior in EOC 
patients

The decision tree model included 2 factors 
found to be statistically significant in the uni-
variate analysis. The generated terminal deci-
sion tree model is shown (Figure 2), including 2 
layers of decision tree growth, a total of 5 
nodes, of which 3 are terminal nodes, and 2 
explanatory variables, Social Support Score 
and Edmonton symptom score, are screened 
out. The first layer is Social Support Score, indi-
cating that Social Support Score is most corre-
lated with the occurrence of sedentary behav-
ior in EOC patients during home confinement. 
The probability of sedentary behavior in EOC 
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Table 2. Logistic regression analysis of sedentary behavior characteristics in EOC patients during 
home confinement

Variable
Univariate Analysis Multivariate Analysis

OR 95% CI P OR 95% CI P
Marital status
    Married ref ref
    Other (Divorced, or widowed) 16.28 2.18 2079.74 0.002 8.25 0.88 1107.65 0.07
Education level
    Primary School and Below ref ref
    Middle School and Above 0.51 0.26 0.99 0.045 1.52 0.55 4.48 0.42
Place of Residence
    Urban ref
    Rural 1.39 0.72 2.69 0.33
Living Situation
    Lonely ref
    Non-Lonely 0.31 0.00 2.83 0.36
Community infrastructure
    None ref
    Yes 1.38 0.45 3.74 0.55
Pre-retirement Occupation
    Farmer ref ref
    Worker 0.30 0.13 0.65 0.002 0.68 0.22 2.05 0.49
    Cadre 0.58 0.21 1.63 0.297 2.69 0.45 19.69 0.28
    Unemployed 2.20 0.23 295.89 0.558 4.62 0.38 658.52 0.26
Average Monthly Income
    <2000 ref ref
    2000-5000 0.29 0.14 0.61 <0.001 0.79 0.25 2.46 0.67
    >5000 0.23 0.08 0.70 0.01 0.33 0.04 2.53 0.28
Medical Insurance
    None ref
    Yes 2.16 0.19 16.61 0.48
BMI
    Underweight ref
    Normal 1.90 0.83 4.18 0.13
    Overweight 2.64 0.64 15.18 0.19
Disease Course (month)
    <12 ref
    12-24 1.73 0.61 4.66 0.29
    >24 2.77 0.94 7.92 0.06
Comorbid Chronic Diseases
    <3 ref
    ≥3 1.72 0.83 3.82 0.15
Multiple Medications
    ≤4 ref
    ≥5 2.16 0.93 5.75 0.075
Bone Marrow Suppression
    None ref
    Yes 1.65 0.73 4.18 0.23
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patients with Social Support Score ≤31 points 
during home confinement was 96.1%, and the 
probability of sedentary behavior in EOC 
patients with Social Support Score >31 points 
was 49.4%. In the subgroup with Social Support 
Score >31 points, affected by Edmonton symp-
tom score, the probability of sedentary behav-
ior in EOC patients with Edmonton symptom 
score ≤4 points during home confinement was 
30.3%; the probability of sedentary behavior in 
EOC patients with Edmonton symptom score 
>4 was 63.0% (Figure 1).

Efficacy comparison between logistic regres-
sion model and decision tree model

As shown in Figure 2 and Table 3, the AUC of 
the decision tree model for risk classification of 
sedentary behavior in EOC patients during 
home confinement was 0.858, Youden’s index 
was 0.647, sensitivity was 75.8%, and specific-
ity was 88.9%. The AUC of the Firth logistic 
regression model was 0.896, Youden’s index 
was 0.686, sensitivity was 86.3%, and specific-
ity was 82.2%. The AUCs of the two models 
were similar, and the DeLong test result was 
Z=1.801, P=0.072, indicating that the evalua-
tion efficacy of the Firth logistic regression 
model and the Decision Tree model was com-
parable. The regression model had higher sen-
sitivity, while the decision tree model had high-
er specificity. The combined use of the two 
models can make better use of their advantag-
es and help determine the factors affecting the 
sedentary behavior of EOC patients during 
home confinement.

Discussion

In this cross-sectional study, 206 EOC patients 
were evaluated, demonstrating a mean seden-

tary duration of 7.4±3.0 h/d - significantly high-
er than that reported for community-dwelling 
older adults [13, 14]. When compared with 
patients with other chronic conditions, EOC 
patients exhibited longer sedentary time than 
those with stable chronic obstructive pulmo-
nary disease (7.14±2.53 h/d) [28] and mainte-
nance hemodialysis patients (6.31 [5.69, 7.14] 
h/d) [29]. These findings align with our primary 
hypothesis (H1), highlighting the distinct seden-
tary behavior pattern in EOC patients relative to 
both healthy elderly populations and other 
patient cohorts.

The elevated sedentary behavior observed  
in ovarian cancer patients is likely attributable 
to the disease’s treatment regimen. Ovarian 
cancer patients typically undergo surgery and 
chemotherapy as first-line treatments, comple-
mented by targeted drug maintenance therapy. 
While these interventions are essential for  
disease control, they often entail surgical com-
plications and chemotherapy-induced side 
effects, such as gastrointestinal and hemato-
logical toxicities, which compromise physical 
function. This functional impairment may in 
turn drive EOC patients to adopt sedentary 
behaviors as a compensatory mechanism. In 
this study, 46 patients (22.3%) had bone mar-
row suppression, with a sedentary time of 
9.5±3.4 h/d; 65 patients (31.6%) had malnutri-
tion, with a sedentary time of 9.5±2.9 h/d. 
Another plausible explanation is the study’s all-
female sample, as women may exhibit greater 
emotional vulnerability than men - traits that 
render them more susceptible to disease-
induced anxiety, psychological burden, and 
social withdrawal, thereby promoting sedentary 
behavior [30, 31]. These findings underscore 
the need for healthcare providers to prioritize 
assessment of sedentary behavior in EOC 

Pathological Stage
    I ref
    II 0.96 0.14 7.24 0.96
    III 1.54 0.33 6.23 0.56
    IV 1.26 0.30 4.26 0.72
Nutritional Status
    Good ref ref
    Poor 7.61 2.77 28.79 <0.001 1.60 0.44 7.03 0.48
Age 1.05 0.99 1.11 0.10
Social Support Score 0.79 0.73 0.84 <0.001 0.85 0.78 0.92 <0.001
Edmonton symptom score 1.08 1.05 1.13 <0.001 1.04 1.01 1.08 0.02
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This study employed logistic 
regression model and the 
CHAID decision tree algorithm 
to identify social support level 
and cancer symptom burden 
as significant determinants  
of sedentary behavior among 
EOC patients. Specifically, so- 
cial support emerged as a pro-
tective factor, while cancer 
symptom burden was identi-
fied as a risk factor, aligning 
with our hypotheses H3 and 
H4. Contrarily, malnutrition did 
not significantly influence sed-
entary behavior, contradicting 
hypothesis H2. Notably, social 
support was determined to be 
the most influential factor, con-
sistent with previous findings 
by Stapleton JN et al. [32]. The 
underlying reasons may be 
attributed to the social with-
drawal commonly observed  
in cancer patients [33, 34]. 
Lower social support exacer-
bates social isolation, reducing 
engagement in social activi- 
ties and promoting sedentary 
behavior. Conversely, higher 
social support mitigates sed-
entary time through dual path-
ways: behavioral guidance and 
psychological motivation. High 
social support enhances pa- 
tients’ self-efficacy [35], enco- 
uraging active participation in 
physical activities. Additionally, 
patients with robust social net-
works are more likely to engage 
in companion-supported activ-
ities, such as family-led walks 
or group exercise sessions 
[36], which directly reduce 
sedentary time. Family mem-
bers providing high levels of 
social support often assist in 
exercise planning and trans-
portation arrangements [37], 
facilitating regular outdoor acti- 
vities, such as daily 30-minute 
sessions of moderate-intensity 
exercises like tai chi or bad-

Figure 1. Decision tree for risk classification of sedentary behavior in EOC 
patients during home confinement.

Figure 2. Working characteristic curves of sedentary behavior in EOC pa-
tients in firth logistic regression model and decision tree model.

patients and implement multidisciplinary, gen-
der-tailored interventions to mitigate its impact.

uanjin. Educational interventions from health-
care providers or support groups regarding the 
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detrimental effects of sedentary behavior may 
significantly enhance patients’ awareness and 
reduce sedentary time to a certain extent. 
Integrating multifaceted social support strate-
gies including emotional support through fami-
ly-encouraged exercise, information support 
via remote reminders, and wearable devices for 
sedentary time monitoring, along with lifestyle 
modifications (e.g., substituting sedentary 
activities with walking, establishing regular 
exercise routines) can effectively reduce sed-
entary duration, thereby promoting holistic 
physical and mental well-being among EOC 
patients [38, 39].

EOC patients with a higher cancer symptom 
burden exhibit a pronounced propensity for 
sedentary behavior, with symptom burden 
exacerbating sedentariness through both phys-
iological and psychological pathways. Phys- 
iologically, cancer-related physical symptoms 
directly constrain physical activity via function-
al impairment [40]. Studies have identified 
pain, fatigue, and dyspnea as the primary limi-
tations to mobility [41], with their severity - 
stemming from disease progression or treat-
ment - showing a dose-dependent association 
with sedentary duration. For instance, chemo-
therapy-induced mucositis leads to dysphagia 
and malnutrition, reducing basal metabolic rate 
and accelerating skeletal muscle protein break-
down; this ultimately forces patients to extend 
sedentary time due to sarcopenia. Ovarian  
cancer chemotherapy regimens, particularly 
agents like paclitaxel, induce peripheral neu-
ropathy in 30%-68% of patients, causing limb 
numbness or pain that significantly diminishes 
walking endurance [42, 43]. Targeted therapies 
(e.g., anti-angiogenic drugs) may trigger hyper-
tension or proteinuria, while immune check-
point inhibitors commonly induce fatigue syn-
drome (15%-25% incidence) with persistent 
effects, both of which compel patients to 
reduce activity due to dizziness or exhaustion. 
Psychologically, the symptom burden amplifies 
sedentary behavior through a vicious cycle: 
physical discomfort prompts social withdrawal 

and reduced motivation for activity, which in 
turn weakens physical function and exacer-
bates symptoms. This creates a self-reinforcing 
loop of symptom-induced sedentariness, func-
tional decline and symptom exacerbation, fur-
ther entrenching sedentary habits.

The logistic regression and decision tree mod-
els constructed in this study exhibited robust 
predictive performance for sedentary behavior. 
The decision tree model yielded an AUC of 
0.858, Youden’s index of 0.647, sensitivity of 
75.8%, and specificity of 88.9%; conversely, 
the logistic regression model demonstrated a 
higher AUC of 0.896, Youden’s index of 0.686, 
sensitivity of 86.3%, and specificity of 82.2%. 
These models offer complementary advantag-
es: the decision tree, a non-parametric 
approach effectively captures variable interac-
tions, mitigates collinearity, and presents 
results intuitively via tree diagrams, whereas 
the logistic regression model quantifies ORs for 
risk factors and clarifies the quantitative depen-
dency between independent and dependent 
variables, though with less visual intuitiveness 
than the decision tree [44]. Thus, model selec-
tion should not solely rely on individual merits 
but integrate both methods to maximize their 
strengths. Our findings further indicate that 
EOC patients with high social support scores 
(>31 points) but severe cancer symptom bur-
den (>4 points) exhibit a 63.0% probability of 
sedentary behavior during home convales-
cence. This highlights the need for healthcare 
providers to address the impact of cancer 
symptom burden, which may be mitigated 
through strategies such as pharmacological 
symptomatic support, traditional Chinese med-
icine therapies, and cognitive-behavioral inter-
ventions [45].

The present study has several limitations that 
may affect its generalizability. First, the sample 
size was relatively small and the study was con-
ducted at a single center. Future research 
should consider multi-center designs with 
expanded sample sizes to enhance external 

Table 3. ROC curve parameters of decision tree model and firth logistic regression model for the risk 
of sedentary behavior in EOC patients
Model AUC SE 95% CI Sensitivity Specificity Z P
Decision Tree 0.858 0.03 0.798-0.917 0.758 0.889 1.801 0.072
Firth logistic regression 0.896 0.02 0.847-0.944 0.863 0.822
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validity. Second, all data were collected using 
self-reported measures, which may introduce 
information bias. These limitations highlight 
the need for further investigation in subse-
quent studies.

In conclusion, sedentary behavior is prevalent 
among EOC patients. The decision tree and 
logistic regression models developed in this 
study identified social support as a protective 
factor and cancer symptom burden as a risk 
factor for sedentary behavior, demonstrating 
good predictive performance. Integrating these 
two models allows for a more comprehensive 
analysis of influencing factors, providing a 
robust basis for developing targeted interven-
tions to reduce sedentary behavior and improve 
outcomes in EOC patients.

Acknowledgements

This work was supported by the Zhejiang 
Province Traditional Chinese Medicine Science 
and Technology Project (No. 2025ZL378), 
Scientific Research Fund of Zhejiang Provincial 
Education Department (No. Y202455335) and 
Special Research Fund for Nursing Discipline 
Construction of The First Affiliated Hospital of 
Zhejiang University School of Medicine (No. 
2024ZYHL10).

Disclosure of conflict of interest

None.

Address correspondence to: Jiaojiao Jin, Department 
of Nursing, The First Affiliated Hospital, Zhejiang 
University School of Medicine, Hangzhou 310003, 
Zhejiang, China. E-mail: 846650227@qq.com

References

[1]	 Webb PM and Jordan SJ. Epidemiology of epi-
thelial ovarian cancer. Best Pract Res Clin Ob-
stet Gynaecol 2017; 41: 3-14.

[2]	 Silva E. Cancer statistics, 2024: mixed results 
in gynecologic oncology. Int J Gynecol Cancer 
2024; 34: 964.

[3]	 Tremblay MS, Aubert S, Barnes JD, Saunders 
TJ, Carson V, Latimer-Cheung AE, Chastin SFM, 
Altenburg TM and Chinapaw MJM; SBRN Ter-
minology Consensus Project Participants. Sed-
entary Behavior Research Network (SBRN) - 
terminology consensus project process and 
outcome. Int J Behav Nutr Phys Act 2017; 14: 
75.

[4]	 Jiang Y, Wang M, Liu S, Ya X, Duan G and Wang 
Z. The association between sedentary behav-
ior and falls in older adults: a systematic re-
view and meta-analysis. Front Public Health 
2022; 10: 1019551.

[5]	 Young DR, Hivert MF, Alhassan S, Camhi SM, 
Ferguson JF, Katzmarzyk PT, Lewis CE, Owen 
N, Perry CK, Siddique J and Yong CM; Physical 
Activity Committee of the Council on Lifestyle 
and Cardiometabolic Health; Council on Clini-
cal Cardiology; Council on Epidemiology and 
Prevention; Council on Functional Genomics 
and Translational Biology; and Stroke Council. 
Sedentary behavior and cardiovascular mor-
bidity and mortality: a science advisory from 
the American Heart Association. Circulation 
2016; 134: e262-e279.

[6]	 Wu J, Zhang H, Yang L, Shao J, Chen D, Cui N, 
Tang L, Fu Y, Xue E, Lai C and Ye Z. Sedentary 
time and the risk of metabolic syndrome: a 
systematic review and dose-response meta-
analysis. Obes Rev 2022; 23: e13510.

[7]	 Yan S, Fu W, Wang C, Mao J, Liu B, Zou L and 
Lv C. Association between sedentary behavior 
and the risk of dementia: a systematic review 
and meta-analysis. Transl Psychiatry 2020; 
10: 112.

[8]	 Wang X, Li Y and Fan H. The associations be-
tween screen time-based sedentary behavior 
and depression: a systematic review and me-
ta-analysis. BMC Public Health 2019; 19: 
1524.

[9]	 Swain CTV, Nguyen NH, Eagles T, Vallance JK, 
Boyle T, Lahart IM and Lynch BM. Postdiagno-
sis sedentary behavior and health outcomes in 
cancer survivors: a systematic review and me-
ta-analysis. Cancer 2020; 126: 861-869.

[10]	 World Health Organization. Ageing and health. 
(2022). Available from: https://www.who.int/
news-room/fact-sheets/detail/ageing-and-
health.

[11]	 Ministry of Civil Affairs of the People’s Repub-
lic of China. Statistical bulletin on the develop-
ment of civil affairs undertakings in 2022 [EB/
OL]. Available from: https://www.mca.gov.cn/
n156/n2679/index.html.

[12]	 Fang EF, Xie C, Schenkel JA, Wu C, Long Q, Cui 
H, Aman Y, Frank J, Liao J, Zou H, Wang NY, Wu 
J, Liu X, Li T, Fang Y, Niu Z, Yang G, Hong J, 
Wang Q, Chen G, Li J, Chen HZ, Kang L, Su H, 
Gilmour BC, Zhu X, Jiang H, He N, Tao J, Leng 
SX, Tong T and Woo J. A research agenda for 
ageing in China in the 21st century (2nd edi-
tion): focusing on basic and translational re-
search, long-term care, policy and social net-
works. Ageing Res Rev 2020; 64: 101174.

[13]	 Jefferis BJ, Sartini C, Shiroma E, Whincup PH, 
Wannamethee SG and Lee IM. Duration and 
breaks in sedentary behaviour: accelerometer 



Factors influencing sedentary behavior in elderly ovarian cancer patients

3321	 Am J Cancer Res 2025;15(7):3310-3322

data from 1566 community-dwelling older 
men (British Regional Heart Study). Br J Sports 
Med 2015; 49: 1591-1594.

[14]	 Parry S, Chow M, Batchelor F and Fary RE. 
Physical activity and sedentary behaviour in a 
residential aged care facility. Australas J Age-
ing 2019; 38: E12-E18.

[15]	 Sheas MN, Ali SR, Safdar W, Tariq MR, Ahmed 
S, Ahmad N, Hameed A and Qazi AS. Nutrition-
al assessment in cancer patients. Cancer Treat 
Res 2023; 185: 285-310.

[16]	 Matsui R, Rifu K, Watanabe J, Inaki N and Fu-
kunaga T. Impact of malnutrition as defined by 
the GLIM criteria on treatment outcomes in 
patients with cancer: a systematic review and 
meta-analysis. Clin Nutr 2023; 42: 615-624.

[17]	 Brown D, Loeliger J, Stewart J, Graham KL, Go-
radia S, Gerges C, Lyons S, Connor M, Stewart 
S, Di Giovanni A, D’Angelo S and Kiss N. Rela-
tionship between global leadership initiative 
on malnutrition (GLIM) defined malnutrition 
and survival, length of stay and post-operative 
complications in people with cancer: a system-
atic review. Clin Nutr 2023; 42: 255-268.

[18]	 Kubo H, Kanai M, Nozoe M, Inamoto A, Taguchi 
A, Makihara A, Hosokawa D, Mitsue S, Asai T 
and Shimada S. Association of malnutrition 
with physical activity intensity in patients with 
subacute stroke. Arch Phys Med Rehabil 2023; 
104: 1652-1660.

[19]	 Compernolle S, De Cocker K, Cardon G, De 
Bourdeaudhuij I and Van Dyck D. Older adults’ 
perceptions of sedentary behavior: a system-
atic review and thematic synthesis of qualita-
tive studies. Gerontologist 2020; 60: 572-582.

[20]	 Deshields TL, Potter P, Olsen S and Liu J. The 
persistence of symptom burden: symptom ex-
perience and quality of life of cancer patients 
across one year. Support Care Cancer 2014; 
22: 1089-1096.

[21]	 Bujang MA, Sa’at N, Sidik TMITAB and Joo LC. 
Sample size guidelines for logistic regression 
from observational studies with large popula-
tion: emphasis on the accuracy between sta-
tistics and parameters based on real life clini-
cal data. Malays J Med Sci 2018; 25: 122-130.

[22]	 Tian T and Gu B. Development and evaluation 
on reliability and validity of adult sedentary be-
havior questionnaire in China. Chin J Health 
Educ 2019; 35: 525-529,545.

[23]	 Werneck AO, Oyeyemi AL, Szwarcwald CL, Van-
campfort D and Silva DR. Associations be-
tween TV viewing and depressive symptoms 
among 60,202 Brazilian adults: the Brazilian 
national health survey. J Affect Disord 2018; 
236: 23-30.

[24]	 Fu Z, Zhang Z, Lin B, Mei Y and Wang W. Preva-
lence and influencing factors of sedentary be-
havior in community stroke patients. Chin Gen 
Pract 2022; 25: 846-850.

[25]	 Zhang L, Kong L, Zhang Q, Tao F, Ma A, Liu Y, 
Gao Y, Tu D, Bai X, Su W, Wang L, Lu F, Song W, 
Zhang X, Meng X, Wang Y, Xie H and Zhou X. 
Development of chinese people’s social sup-
port scale and test of reliability and validity. J 
Clin Psychosom Dis 2014; 20: 36-40.

[26]	 Kondrup J, Rasmussen HH, Hamberg O and 
Stanga Z; Ad Hoc ESPEN Working Group. Nutri-
tional risk screening (NRS 2002): a new meth-
od based on an analysis of controlled clinical 
trials. Clin Nutr 2003; 22: 321-336.

[27]	 Dong Y, Chen H, Zheng Y, Guo Y, Kwon JH, Liu 
E, Guo H and Bruera E. Psychometric valida-
tion of the edmonton symptom assessment 
system in Chinese patients. J Pain Symptom 
Manage 2015; 50: 712-17, e2.

[28]	 Wang X, Liu L, Tang D and Hu W. Risk factors of 
sedentary behavior in patients with stable 
chronic obstructive pulmonary disease. Chin J 
Health Care Med 2025; 27: 348-350.

[29]	 Zhang X, Wang Q, Wang X and Tao M. Construc-
tion of a nomogram model for the risk of sed-
entary behavior in maintenance hemodialysis 
patients. J Mudanjiang Med Univ 2025; 46: 
30-34+44.

[30]	 Diabetes Canada Clinical Practice Guidelines 
Expert Committee, Lipscombe L, Booth G, Bu-
talia S, Dasgupta K, Eurich DT, Goldenberg R, 
Khan N, MacCallum L, Shah BR and Simpson 
S. Pharmacologic glycemic management of 
type 2 diabetes in adults. Can J Diabetes 
2018; 42 Suppl 1: S88-S103.

[31]	 Masi G, Berloffa S, Milone A and Brovedani P. 
Social withdrawal and gender differences: clin-
ical phenotypes and biological bases. J Neuro-
sci Res 2023; 101: 751-763.

[32]	 Stapleton JN and Richardson MR. Social sup-
port network and sedentary behavior among 
US adults with and without mobility impair-
ment. Am J Health Promot 2024; 38: 1014-
1017.

[33]	 Lynch BM, Dunstan DW, Vallance JK and Owen 
N. Don’t take cancer sitting down: a new survi-
vorship research agenda. Cancer 2013; 119: 
1928-1935.

[34]	 Limpuangthip N and Komin O. Association be-
tween oral hypofunction and general health: a 
systematic review. BMC Oral Health 2023; 23: 
591.

[35]	 Lee BE, Uhm JY and Kim MS. Effects of social 
support and self-efficacy on eHealth literacy in 
Korean women undergoing breast cancer 
treatment: a secondary analysis. Asia Pac J 
Oncol Nurs 2023; 10: 100267.

[36]	 McDonough MH, Beselt LJ, Kronlund LJ, Albi-
nati NK, Daun JT, Trudeau MS, Wong JB, Culos-
Reed SN and Bridel W. Social support and 
physical activity for cancer survivors: a qualita-
tive review and meta-study. J Cancer Surviv 
2021; 15: 713-728.



Factors influencing sedentary behavior in elderly ovarian cancer patients

3322	 Am J Cancer Res 2025;15(7):3310-3322

[37]	 Chambers A, Damone E, Chen YT, Nyrop K, 
Deal A, Muss H and Charlot M. Social support 
and outcomes in older adults with lung cancer. 
J Geriatr Oncol 2022; 13: 214-219.

[38]	 Biller VS, Leitzmann MF, Sedlmeier AM, Berger 
FF, Ortmann O and Jochem C. Sedentary be-
haviour in relation to ovarian cancer risk: a sys-
tematic review and meta-analysis. Eur J Epide-
miol 2021; 36: 769-780.

[39]	 McGrath D, O’Halloran P, Prue G, Brown M, Mil-
lar J, O’Donnell A, McWilliams L, Murphy C, 
Hinds G and Reid J. Exercise interventions for 
women with ovarian cancer: a realist review. 
Healthcare (Basel) 2022; 10: 720.

[40]	 Chang L, Zhang S, Yan Z, Li C, Zhang Q and Li 
Y. Symptom burden, family resilience, and 
functional exercise adherence among postop-
erative breast cancer patients. Asia Pac J On-
col Nurs 2022; 9: 100129.

[41]	 Fernandes D, Nelson D, Ortega M, Siriwardena 
AN, Law G and Andreyev J. Non-gastrointesti-
nal symptom burden following colorectal can-
cer treatment-a systematic review. Support 
Care Cancer 2024; 32: 699.

[42]	 Wu S, Xiong T, Guo S, Zhu C, He J and Wang S. 
An up-to-date view of paclitaxel-induced pe-
ripheral neuropathy. J Cancer Res Ther 2023; 
19: 1501-1508.

[43]	 Verstappen CC, Postma TJ, Hoekman K and 
Heimans JJ. Peripheral neuropathy due to ther-
apy with paclitaxel, gemcitabine, and cisplatin 
in patients with advanced ovarian cancer. J 
Neurooncol 2003; 63: 201-205.

[44]	 Zhang BX, Luo JP, Sun JY, Geng MH, Mou YF, 
Cheng NN, Wang ZX, Yin WQ, Chen ZM and Ma 
DP. Study on the factors influencing the im-
paired abilities of daily living in middle-aged 
and older adult arthritis patients based on bi-
nary logistic regression and categorical deci-
sion tree model. Front Public Health 2025; 13: 
1531872.

[45]	 Yeoh SA, Webb S, Phillips A, Li LSK and Kumar 
S. Psychosocial interventions for ovarian can-
cer survivors: a systematic review. Psy-
chooncology 2024; 33: e6280.


