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ARTICLE INFO ABSTRACT

Keywords: Objective: To explore the mediating roles of depression and self-efficacy in the relationship between social support

Breast cancer and body image in patients with breast cancer during chemotherapy.

Body image Methods: A convenience sampling method was employed to survey 647 breast cancer chemotherapy patients. The

Chemotherapy period . . . . . X . .

Depression surv<.ay .1nc1uded validated sc.ales ass.essmg social support, depression, self-efficacy, and body image. The chain

Social support mediation model was established using Mplus 8.3 software.

Self-efficacy Results: Social support was negatively correlated with depression (P < 0.001) and poor body image (P < 0.001)
and positively correlated with self-efficacy (P < 0.001). Social support indirectly affected body image through
three mediating pathways: depression (f = —0.084, P < 0.001), self-efficacy (f = —0.060, P < 0.01), and the
depression-self-efficacy pathway (# = —0.058, P < 0.001). The indirect effect accounted for 55.96% of the total
effect.

Conclusions: The results support our hypothesis. Enhancing social support, alleviating depression, and improving
self-efficacy through psychological interventions are recommended to improve body image in breast cancer pa-
tients during chemotherapy.

Introduction integration.” Moreover, dissatisfaction with body image is closely related

Breast cancer is the most common malignant tumor among women.
According to the latest global cancer statistics, breast cancer has the
highest incidence rate among women and poses a significant threat to
women's health.? Chemotherapy is an important adjuvant treatment for
breast cancer that effectively reduces the recurrence rate and improves
survival rates. However, the side effects of chemotherapy, such as hair
loss, skin changes, and weight fluctuations, may damage patients' body
image and self-perception, reducing their body image levels.® Body image
refers to an individual's subjective perception of their appearance,
including cognitive, attitudinal, and emotional responses.* Patients with
breast cancer commonly face issues related to body image. Studies have
shown that the prevalence of body image dissatisfaction among patients
with breast cancer ranges from 31% to 87% internationally” and is as high
as 82.86% among Chinese patients.® Persistent body image issues may
lead to anxiety, depression, low self-esteem, and other negative emotions
that affect mental health and social functioning, thereby hindering social
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to pain,® sleep disorders,’ sexual dysfunction,'® and social anxiety,'’
impacting not only social activities, but also family, work, and social re-
lationships, significantly reducing patients' overall quality of life and sense
of well-being.!?'® In particular, young patients with breast cancer
generally have lower satisfaction with their body image.

Social support is a key factor that affects the mental health of patients
with breast cancer during chemotherapy. The social support theory posits
that social networks provide patients with breast cancer with important
external resources to cope with stress, which is crucial for improving
their body image during chemotherapy.'® Studies have shown that social
support is significantly positively correlated with patients' body image,16
happiness, and quality of life.'? A lack of social support may lead to a
decrease in patients’ self-confidence, affecting their social behavior,
disease cognition, and coping methods. Effective social support can help
alleviate the distress caused by body image disorders.!” Conversely,
insufficient social support may exacerbate the negative impact on body
image, increase psychological distress, and reduce the quality of life.!”
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Depression is an important factor affecting the body image of patients
with breast cancer during chemotherapy. During chemotherapy, patients
with breast cancer are more susceptible to depressive symptoms and
body image issues owing to the disease and treatment side effects.'®
According to the stress-generation hypothesis,'® depressive symptoms
may lead individuals to have negative thoughts, emotions, and behav-
iors, which can affect body image levels and adversely affect the health
outcomes of patients with cancer. As depressive symptoms intensify,
patients are more likely to focus excessively on changes and flaws in their
bodies.?° One longitudinal study found that changes in body image may
interact with depressive symptoms.” Dissatisfaction with body image
may exacerbate depressive symptoms, which may further affect patients'
subjective evaluations of their body image, forming a negative cycle.
Studies have indicated that patients with breast cancer generally have a
higher risk of depression.'® Research has shown a significant negative
correlation between social support and depression levels?! and between
depressive symptoms and body image levels, indicating that depression is
an important factor affecting patients’ body image.?” Social support is
particularly important in this context, as it can help patients cope with
psychological stress and improve their body image.

Self-efficacy is an important factor that affects the body image of
patients with breast cancer during chemotherapy. High levels of self-
efficacy encourage patients to adopt positive coping strategies, adapt
better to bodily changes, and cooperate more effectively with medical
staff, thereby enhancing body image.?* Studies show that self-efficacy is
significantly positively correlated with the body image of patients with
breast cancer during chemotherapy,?® indicating that patients with
higher self-efficacy tend to have more satisfactory body image. However,
the side effects of chemotherapy and the treatment cycle may weaken
patients' self-efficacy, leading to increased body dissatisfaction and
negative evaluations. According to the self-efficacy theory,?® an in-
dividual's psychological development is influenced by both internal and
external resources. With the positive impact of social support as an
external resource, patients feel supported, which helps increase self--
efficacy.?® Higher self-efficacy can effectively buffer the impact of a lack
of social support, thereby improving the body image of patients with
breast cancer during chemotherapy.

Depression and self-efficacy are two key factors that affect the psy-
chological state of patients with breast cancer during chemotherapy.
There are three main perspectives in the existing literature regarding the
relationship between depression and self-efficacy: depression affects self-
efficacy;'® self-efficacy affects depression;”’ and depression and
self-efficacy mutually influence each other.?® Although these findings
provide important clues for understanding the roles of depression and
self-efficacy in patients with cancer, research on the impact of depression
on self-efficacy during chemotherapy in patients with breast cancer is
relatively limited. A study of African-American women with breast can-
cer shows that there is a negative correlation between the degree of
depression and pain management self-efficacy.? Social cognitive theory
points out that an individual's behavior is influenced not only by the
external environment (such as social support) but also by internal psy-
chological processes (such as depression and self-efficacy).>® Alleviating
depressive symptoms through social support may affect patients'
self-efficacy, thereby affecting their overall psychological state.

Previous studies have shown that social support, depression, and self-
efficacy affect the body image of patients with breast cancer during
chemotherapy.'®17:2%:243132 Although social support has been proven to
affect body image, the mechanisms by which depression and self-efficacy
play a role remain unclear. Therefore, this study aimed to explore the
relationship between social support, depression, self-efficacy, and body
image in patients with breast cancer during chemotherapy by con-
structing a chain mediation model, clarifying the underlying mechanisms
to improve patients’ perception of body image and providing theoretical
support and a decision-making basis for clinical departments to develop
psychological intervention strategies for patients with breast cancer. The
hypothetical model used in this study is shown in Fig. 1.
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H1. Social support has a direct predictive effect on body image.

H2. Depression mediates the relationship between social support and
body image in patients with breast cancer during chemotherapy.

H3. Self-efficacy mediates the relationship between social support and
body image in patients with breast cancer during chemotherapy.

H4. Depression and self-efficacy have a chain-mediating effect on the
relationship between social support and body image in patients with
breast cancer during chemotherapy.

Methods
Study design and participants

The participants, sample sizes, and data collection methods have been
thoroughly described in previous research.>®> This was a secondary
analysis based on a previous multicenter cross-sectional study>> using
convenience sampling to recruit patients with breast cancer undergoing
chemotherapy between October 2019 and May 2021 in four tertiary
hospitals in Shanghai, Shandong, Jiangsu, and Zhejiang. Inclusion
criteria were the following: (1) Patients diagnosed with stages I-III breast
cancer’®; (2) Age > 18 years; (3) Receiving adjuvant chemotherapy; and
(4) Patients are aware of their condition and voluntarily agreed to
participate in this study. The exclusion criteria were as follows: (1) pa-
tients with other malignant tumors or severe diseases and (2) those with
severe cognitive impairments or mental illnesses who could not coop-
erate. This study was approved by the Ethics Committee of Fudan Uni-
versity Affiliated Cancer Hospital (IRB No. 2018-12-13), and all
participating patients signed informed consent forms. This study (sec-
ondary analysis) used original informed consent forms.

Initially, 900 patients with breast cancer undergoing chemotherapy
were recruited, 719 of whom met the inclusion criteria and agreed to
participate, with a response rate of 79.9%. Among the 719 eligible pa-
tients, 72 were excluded because of incomplete questionnaires (25 cases)
or missing data (47 cases). A total of 647 valid questionnaires were
returned, with an effective recovery rate of 90.0% (Fig. 2).

Measures

General information questionnaire

The data for this study were extracted from a database of previous
cross-sectional studies, including basic information (age, marital status,
religious beliefs, education level, lifestyle, occupation, monthly income,
place of residence, and body mass index) and the side effects of chemo-
therapy (symptoms such as nausea, vomiting, loss of appetite, oral ulcers,
and skin itching).

PROMIS Social Support Short Form
The Chinese version of the PROMIS Social Support Short Form,
developed by our research team in 2019,° was used to assess the level of

H4

depression

self-efficacy

Social
support

Body image

Fig. 1. Hypothetical chain Mediation Model.
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Fig. 2. Study recruitment flowchart. BC, breast cancer.

social support received over the past 7 days. The short form includes four
dimensions-tangible, emotional, informational, and peer support-with
16 items. A 5-point Likert scale is used, ranging from “never” to “always,”
with scores assigned from 1 to 5. The total score ranged from 16 to 80.
According to the PROMIS scoring manual, the raw scores were converted
to standard T-scores (mean 50, standard deviation, 10) to compare social
support levels between different patients. Higher scores indicated better
levels of social support. The Cronbach's a coefficient for this short form
ranged 0.900-0.944, and that for split-half reliability ranged
0.920-0.958, indicating good reliability.

PROMIS depression short form

The Chinese version of the PROMIS Depression Short Form, developed
by our research team in 2019,>° was used to evaluate the depressive status of
patients over the past 7 days. The short form consists of 8 items, with a
5-point Likert scale ranging from “never” to “always,” and a total score
ranging from 8 to 40. Higher scores indicate more severe depressive
symptoms. The Cronbach's a coefficient for this short form is 0.911 and that
for split-half reliability is 0.925, indicating good internal consistency and
structural validity.

PROMIS self-efficacy short form

The Chinese version of the PROMIS Self-Efficacy Short Form, devel-
oped by our research team in 2019,>° was used to measure the level of
patient self-efficacy in the past 7 days. It includes general self-efficacy (9
items) and disease self-efficacy (5 items), with a total of 14 items. A
5-point Likert scale was used, ranging from “not at all confident” to “very
confident,” with total scores ranging from 14 to 70. Higher scores indi-
cated better self-efficacy. The overall Cronbach's a coefficient for this

short form is 0.962, with that for general self-efficacy and disease
self-efficacy being 0.956 and 0.904, respectively, and the split-half reli-
ability being 0.971.

PROMIS Body image short form

The Chinese version of the PROMIS Body Image Short Form, devel-
oped by our research team in 2019,>° was used to measure the body
image of the patients in the past 7 days. It includes attitudes (8 items) and
behaviors (8 items), with a total of 16 items. A 5-point Likert scale is
used, ranging from “not at all/never” to “very/always,” with scores
assigned from 1 to 5. The total score ranged from 16 to 80, with higher
scores indicating more severe body image distress. The overall Cron-
bach's a coefficient for this short form is 0.938, with that for attitudes and
behaviors being 0.900 and 0.923, respectively, and the split-half reli-
ability being 0.967.

Data collection method

The investigators were recruited through a research collaboration
network and received standardized training, including uniform in-
structions, questionnaire item explanations, and questionnaire review
standards, to ensure consistency in interpreting and reviewing the
questionnaire items. The research team mailed paper questionnaires to
each investigator who conducted the survey during the middle stage of
chemotherapy in patients with breast cancer (i.e., within 2 days after the
end of the third cycle of the six-cycle chemotherapy or within 2 days after
the end of the fourth cycle of the eight-cycle chemotherapy). Question-
naires were distributed and collected onsite, strictly quality-reviewed,
and mailed back to the research team.>>
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Statistical analysis

Descriptive statistics were performed using the SPSS 20.0 statistical
software. Categorical data were described using frequencies and per-
centages, and continuous data that were not normally distributed were
expressed as medians (interquartile ranges) [M (P25, P75)]. Spearman's
correlation analysis was used to explore correlations between variables.
The Mplus 8.3 software was used to construct the chain mediation model,
and the model fit was evaluated using y2/df, comparative fit index (CFI),
Tucker-Lewis index (TLI), root mean square error of approximation
(RMSEA), and SRMR indicators. If Xz/df < 5, CFI> 0.9, TLI> 0.9, RMSEA
< 0.08, and SRMR < 0.08, the model was considered to fit the data
well.?® The bias-corrected Bootstrap method was used to test the medi-
ation effects, with 2000 resamples to verify the significance of each path
in the constructed model. Results were considered statistically significant
if the 95% confidence interval (CI) did not include 0 or P < 0.05.

Results
Common method bias test

The Harman single-factor test was used to assess the common method
bias. The results showed that nine factors had eigenvalues > 1, with the
first factor explaining 31.40% of the variance, which is less than the
critical standard of 40%.” Therefore, there was no significant common
method bias in the data.

General information of the study participants

A total of 647 patients with breast cancer undergoing chemotherapy
were included in this study, with an average age of 48.11 + 9.97 years.
The proportion of married patients was highest (93.8%). Most partici-
pants had no religious beliefs (91.7%). The most common educational
level was junior high school (31.5%) and primary school or lower
(25.3%). The average monthly household income was < 3000 yuan
(51.2%). The vast majority of patients lived with their families (94.3%).
Occupational status was mainly unemployed or retired (64.6%). Most
patients lived in rural or township areas (69.9%). Most patients (87.2%)
had a body mass index < 28.0. The top three chemotherapy-related
adverse reactions were nausea (60.1%), loss of appetite (57.8%), and
vomiting (48.2%). The general demographic and disease-related infor-
mation of the study participants is shown in Table 1.

Descriptive statistics and correlation analysis of variables

Among the 647 participants with breast cancer, 233 (36.0%) reported
depressive symptoms, 419 (64.8%) had low self-efficacy, and 343
(53.0%) felt a lack of social support. Table 2 lists the main study vari-
ables. Spearman's correlation analysis results showed that the social
support scores of patients with breast cancer during chemotherapy were
significantly positively correlated with self-efficacy scores (r = 0.407, P
< 0.001), negatively correlated with depression and body image scores
(r=-0.229, —0.239, P < 0.001), negatively correlated with self-efficacy
scores (r = —0.436, P < 0.001), positively correlated with body image
scores (r = 0.432, P < 0.001), and negatively correlated with body image
scores (r = —0.296, P < 0.001) Table 2.

Chain mediation model analysis

The Mplus 8.3 software was used to build the chain mediation model,
and the results showed good model fit, with Xz/df = 4,55 (< 5), CFI =
0.985 (> 0.950), TLI = 0.971 (> 0.950), RMSEA = 0.074 (< 0.08), and
SRMR = 0.021 (< 0.08). As shown in Fig. 3, the path analysis in the
model indicated that social support during chemotherapy negatively
predicted depression (8 = —0.194, P < 0.001) and body image (f =
—0.124, P < 0.05), and positively predicted self-efficacy (f = 0.357, P <
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Table 1
General demographic and disease-related information (N = 647).
Variant n %
Age (years, mean + SD) 48.11 9.97
Marital status
Married 607 93.8
Unmarried/Widowed/Divorced 40 6.2
Religious belief
Absent 593 91.7
Present 54 8.3
Education level
Primary and below 164 25.3
Junior high school 204 315
Senior high school 133 20.6
University and above 146 22.6
Monthly per capita household income (yuan)
< 3000 331 51.2
> 3000 316 48.8
Lifestyle
Living with family 610 94.3
Living alone or otherwise 37 5.7
Occupational status
Incumbency 229 35.4
Unemployed or retired 418 64.6
Current address
Municipalities 195 30.1
Township or rural 452 69.9
Body mass index (kg/m?)
< 28.0 564 87.2
> 28.0 83 12.8
Adverse reactions to chemotherapy (multiple choice)
Vomiting 312 48.2
Nausea 389 60.1
Loss of appetite 374 57.8
Canker sore 171 26.4
Pruritus 229 35.4
Table 2
Descriptive statistics and correlation analysis of variables (N = 647).
Median (25-75  Social Depression  Self- Body
percentile) support efficacy image
Social support 49.64 1.000
(44.46-58.31)
Depression 50.64 -0.229% 1.000
(39.85-58.34)
Self-efficacy 47.75 0.407¢ —0.436" 1.000
(44.04-55.18)
Body image 50.19 -0.239% 0.432% —0.296" 1.000

(43.21-55.74)

2 P <0.001.

0.001); depression negatively predicted self-efficacy (8 = —0.379, P <
0.001) and positively predicted body image (5 = 0.336, P < 0.001); and
self-efficacy negatively predicted body image (f = —0.131, P < 0.01).

Chain mediation effect test

Furthermore, a bias-corrected bootstrap test for mediation effects was
performed with 2000 re-samples, and the 95% CI for each path did not
include 0, indicating significant mediation effects. As shown in Table 3,
the total effect of social support on body image was significant [ =
—0.361, 95% CI (—0.484, —0.246), P < 0.001]; the indirect effect of
social support on body image, namely the mediation effect of depression
and self-efficacy, was significant [ = —0.058, 95% CI (—0.083, —0.040),
P < 0.001]. The direct effect of social support on body image was also
significant [ = —0.159, 95% CI (—0.275, —0.034), P < 0.05]. Thus, this
model is a partial mediation model.

Discussion

The results of this study validated the initial research hypotheses,
demonstrating that social support, depression, and self-efficacy are
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Fig. 3. Chain mediation model. *P < 0.05, **P < 0.01, *

Table 3
Bootstrap analysis of mediation effect significance.
Path Correlation Effect SE t Bootstrap CI Effect
value (95%) size
Total effect
SS — BI —0.361 0.062 —5.794¢ (—0.484,
—0.246)
Indirect effect
SS — DE —BI —0.084 0.026 —3.284¢ (—0.141, 23.27%
—0.040)
SS — SE — BI —0.060 0.023 —2.561° (-0.112, 16.62%
—0.018)
SS — DE — SE —0.058 0.011 —5.281¢ (—0.083, 16.07%
— BI —0.040)
Direct effect
SS — BI —0.159 0.049 —2.526" (-0.275, 44.04%
—0.034)
Total indirect —0.202 0.042 —4.865¢ (—0.292, 55.96%
effect -0.127)

SS, social support; BI, body image; DE, depression; SE, self-efficacy; SE, standard
error; CI, confidence interval; effect size, effect value/total effect value.

4 P<0.05.

> p<0.01.

¢ P <0.001.

significantly associated with the body image perception of patients with
breast cancer during chemotherapy. Mediation tests revealed significant
mediating effects of depression and self-efficacy on the relationship be-
tween social support and body image in these patients, including three
pathways: mediation of depression, mediation of self-efficacy, and
mediation of depression and self-efficacy.

The study found that social support has a direct predictive effect on
the body image of patients with breast cancer during chemotherapy,
indicating that higher levels of social support are associated with better
body image perception, which is consistent with previous research®® and
confirms Hypothesis 1. This may be due to the following reasons: first,
social support, by providing tangible help and peer support, positively
affects the psychological state and coping abilities of patients during
chemotherapy;>® second, social support offers emotional comfort and
informational guidance, helping patients better understand and accept
their bodily changes, which contributes to the establishment of a positive
self—image;16 moreover, in groups with high levels of social support, the
release of oxytocin in the neurohypophysis increases, promoting social
connections and emotional support, which helps patients establish and
maintain positive social relationships and enhances their sense of social
belonging.>° In summary, social support is crucial to the psychological
state of patients with breast cancer during chemotherapy and helps
improve their body image. Therefore, medical staff should pay attention
to its role in maintaining patients’ psychological states; encourage

-0.379%**
s depression self-efficacy
0.777%*
substantial
support -0.194%** -0.131%*
0.357%%* 0.336%**
0.928***
emotional
support
Social -0.124% Body i
0.923%** support ody image
information
support
t
peer suppor 0.854%%*

‘P < 0.001.

patients to strengthen connections with family, friends, communities,
and medical teams; and enhance the social support network through
emotional and practical support to improve psychological states.

Depression mediates the relationship between social support and
body image in patients with breast cancer during chemotherapy, which is
consistent with previous studies on the positive impact of social support
on patients’ psychological states?’ and the negative correlation between
depression and body image in cancer patients.” The HNC concept model
proposed by Henry et al.>>*° emphasizes the complexity of body image
issues, suggesting that their severity is influenced by physiological,
psychological, and social factors. The self-reported results of this study
showed that 36% of the patients had depressive symptoms, which is
consistent with the finding that body image issues immediately after
treatment were significantly related to depressive symptoms and unmet
support needs during the same period.>>*! Longitudinal studies”-*! have
confirmed that depression is a risk factor for poor body image.
Cross-sectional studies*? show that patients with body image issues are
three times more likely to experience moderate depression. The reasons
might be as follows: cross-sectional studies exclude early determinants of
body image issues, however, this fully illustrates the complex bidirec-
tional relationship between depression and body image, indicating that
the association between the two is not a one-way causal relationship. In
this context, medical staff should pay great attention to depressive
emotions in patients with breast cancer, and assess and intervene in a
timely manner. Providing social support and psychological interventions
helps patients reduce depression, thereby improving their body image.

Self-efficacy also partially mediates the relationship between social
support and body image. When social support levels increase, patients'
self-efficacy strengthens and their psychological state improves, which is
consistent with the study by Wang et al.**> Social support provides the
necessary information and resources, promotes positive coping strate-
gies, and helps improve patients’ self-efficacy.?®** High self-efficacy can
enhance the social adaptability of patients with breast cancer during
chemotherapy, helping them cope more effectively with the physical and
psychological challenges of the chemotherapy process, thereby
improving body image.24 Social support encourages patients to inter-
nalize their beliefs and abilities, that is, self-efficacy, which, in turn, af-
fects their perceptions and coping mechanisms, thus affecting their
psychological state and body image. Therefore, medical staff should
provide supportive mental health consultations or lectures to help pa-
tients improve their self-efficacy, establish positive self-perceptions and
coping strategies, thereby improving their body image.

This study also found that depression and self-efficacy played a chain-
mediating role between social support and body image in patients with
breast cancer during chemotherapy. Social support is crucial for allevi-
ating depressive symptoms and enhancing self-efficacy, which in turn
promotes improvement in patients' body image perception. Studies have
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shown that the enhancement of social support is closely related to the
alleviation of depressive symptoms, and these two changes are closely
related to the enhancement of self-efficacy, especially the impact of
depression on self-efficacy, which is consistent with the results of Qian
et al.*> Manne et al.*° also showed that by meeting patients' needs for
information and support, alleviating depressive symptoms, and
providing skill training and support, self-efficacy can be effectively
enhanced. In patients with breast cancer, a lack of social support may
lead to increased depressive syrnptoms,42 which in turn reduces self--
efficacy;*’ these psychological factors further affect patients’ perceptions
and evaluations of their own body image.?* In addition, patients with
breast cancer patients must bear family and social responsibilities during
their illness, and the degree of social support directly affects their
emotional state and self-efficacy, thereby affecting their body image
perceptions.** Overall, a lack of social support affected the body image of
patients with breast cancer during chemotherapy through the pathways
of depression and self-efficacy. Therefore, medical staff should pay
attention to the role of depression and self-efficacy in the body image
levels of patients with breast cancer during chemotherapy and help pa-
tients improve their psychological state and increase body image levels
by identifying, intervening, and establishing support networks.

While this study has yielded significant findings, several factors may
influence the results and conclusions. Firstly, although the large sample
size enhanced statistical power, it might have led to an overestimation of
effect significance, thereby complicating the interpretation of the results.
Future research should adopt more precise sample size calculations based
on effect size and specific research objectives to enhance the practical
applicability of the conclusions. Secondly, despite strict adherence to
ethical guidelines and obtaining informed consent from all participants,
the sensitivity surrounding body image among breast cancer patients
could have induced psychological stress, potentially compromising data
authenticity. To mitigate these effects, future studies should prioritize
emotional support and psychological counseling, particularly for patient
groups undergoing chemotherapy or facing greater psychological bur-
dens, ensuring both their psychological well-being and data reliability.
Additionally, the lack of stratified analysis in this study precluded a
deeper exploration of differences between various patient groups (e.g.,
age, treatment stage, cultural background). Considering individual pa-
tient variations, future research should incorporate stratified analyses to
investigate the dynamic interplay between social support, depression,
self-efficacy, and body-mind image, providing more targeted recom-
mendations for personalized interventions.

Limitations and future directions

The limitations of this study are as follows: (1) This is a cross-
sectional survey and cannot examine the long-term changes and
causal relationships between social support and body image. Owing to
the inability to track changes in the variables over time, the research
results can only reflect the current state. Future studies should use
longitudinal designs to reveal the causal relationships and trends be-
tween these variables at different time points. (2) Although this study
adopted a multicenter design, the sample may have regional biases,
which may affect the wide applicability of the results. To further verify
the research conclusions, future studies should use random sampling
methods to improve the representativeness of the sample. (3) This study
did not fully consider other factors that may affect body image, such as
cultural background and personality traits. Studies have shown that
these factors may moderate or mediate the relationship between social
support and body image. Therefore, future studies should consider these
factors comprehensively to better understand the mechanism by which
social support affects body image. (4) To maintain the homogeneity of
the research subjects, the original data source of this study focused on
patients with breast cancer patients undergoing chemotherapy.
Different treatment methods may have different impacts on patients'
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body image; therefore, in future studies, we will expand the sample
scope to include other treatment types to explore their impacts on the
variable pathways; (5) Owing to the high number of missing values for
the cancer staging variable in the original data source of this study, the
variable was deleted, which is a major limitation of this study. In future,
we plan to add this variable to further verify the accuracy of the study's
conclusions and reduce potential biases.

Implications for clinical care

This study has important theoretical and practical significance for
improving the body image of patients with breast cancer during
chemotherapy and provides valuable information for developing effec-
tive intervention strategies. Understanding the psychological mecha-
nisms of patients with breast cancer during chemotherapy is crucial for
improving their body image by alleviating depressive emotions and
enhancing self-efficacy. This study expands the understanding of poten-
tial factors affecting the body image of patients with breast cancer during
chemotherapy and reveals effective ways to improve body image per-
ceptions. These findings provide a valuable basis for the development of
effective clinical intervention strategies. Therefore, clinical and medical
staff should help patients make full use of social support resources,
improve their mental health, provide interventions to enhance self-
efficacy and improve their cognition of body image.

Conclusions

In summary, this study found that social support was negatively
correlated with depressive emotions and body image in patients with
breast cancer during chemotherapy and positively correlated with self-
efficacy. Specifically, social support had a significant direct impact on
body image, whereas depressive emotions and self-efficacy partially
mediated the relationship between social support and body image. In
addition, the chain-mediating roles of depression and self-efficacy in the
relationship between social support and body image in patients with
breast cancer during chemotherapy were significant. The findings of this
study provide important theoretical support for an in-depth under-
standing of how social support affects the mental health of patients with
breast cancer during chemotherapy, and provide a direction for future
clinical intervention research.
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