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Objective: This study aimed to examine the trajectory of learned helplessness in breast cancer chemotherapy patients using latent
growth curve models. It also analyzed how chemotherapy regimen, age, education, and social support influence changes in
helplessness.

Methods: From October 2024 to June 2025, a total of 206 breast cancer patients undergoing chemotherapy at two tertiary hospitals in
Henan Province, China, were enrolled as study participants using the convenience sampling method. Participants were assessed at four
time points: prior to chemotherapy and after the 2nd, 4th, and 6th cycles, using the Learned Helplessness Scale and the Social Support
Rating Scale. Latent growth models were employed for analysis.

Results: Learned helplessness increased linearly among patients, with individuals starting at lower levels showing faster growth.
Significant individual differences were found in both baseline levels and rates of change. Patients receiving anthracycline-based
chemotherapy showed a faster rate of helplessness increase compared to those on non-anthracycline regimens, although there was no
significant difference in their initial levels. Younger patients had higher initial helplessness levels than older patients, but age did not
affect the rate of change. Lower educational levels were associated with higher initial helplessness, but education did not influence the
rate of change. Higher social support significantly reduced helplessness.

Conclusion: Learned helplessness in breast cancer chemotherapy patients increases linearly with notable individual differences.
These findings suggest that healthcare providers should develop targeted interventions based on patients’ trajectories and influencing
factors to reduce helplessness.
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Introduction

Breast cancer is the most common malignant tumor among women worldwide.' Data released by the American Cancer
Society in 2024 shows that the incidence rate of breast cancer continues to rise, increasing by approximately 1% annually
between 2012 and 2021.° Although the mortality rate of breast cancer has decreased with advancements in early
detection and treatment, it remains the second most common cause of cancer-related death in women.’ In the
comprehensive treatment regimen for breast cancer, chemotherapy is one of the most important treatment methods.”
Chemotherapy can significantly reduce the risk of breast cancer recurrence and prolong patients’ survival. However,
chemotherapy-related adverse reactions (such as hair loss, nausea, vomiting, etc.) are likely to induce negative
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psychological responses including anxiety, depression, and fear of treatment.” In recent years, the phenomenon of learned
helplessness exhibited by breast cancer patients during chemotherapy has attracted increasing attention.

Learned helplessness refers to a psychological state or behavior characterized by a sense of powerlessness or
abandonment that an individual develops when experiencing trauma, setbacks, or adversity.® Learned helplessness alters
mental and physical functions in humans and animals, including stress hormone activity, sleep, pleasure, preferences for
sweet foods, eating habits and body weight, activity, immune function, and thinking and attention.”® Breast cancer
patients cope with not only the physical pain of the disease and its treatment, but also the emotional pain associated with
how they feel about their body and their role in society. As breast cancer patients feel more and more helplessness about
the illness, they may be developing learned helplessness.’ This negative mental state and behavior can make patients less
likely to follow treatment plans and raise their risk of depression. It greatly reduces their quality of life and well-being,
and it is also an important risk factor for cancer coming back.'® So, besides improving medical treatment, it is very
important to care for patients’ psychological health and improve their long-term quality of life.

Existing studies mainly focus on the current situation and influencing factors of learned helplessness in breast cancer
patients,'" or examine how these factors work.'? Although these cross-sectional studies provide useful basic data, they
cannot fully show how this psychological state changes during treatment. In particular, there are very few long-term
studies on how different chemotherapy treatments affect the development of helplessness. As a result, we still know very
little about how different treatment plans influence changes in helplessness.

The relationship between age and learned helplessness remains controversial in demographic studies.For example, Li et al''
found that younger patients felt more helpless, but Ju et al'* showed that patients near age 50 were more likely to have mental
adjustment problems. The effect of education on helplessness is mixed. For example, Liu W. et al'* in their study on community-
dwelling patients with multiple chronic conditions, found that the higher the educational level of the patients, the lower their level
of learned helplessness. Liu Y. et al'® did not find the effect of education on helplessness after mouth cancer surgery patients.At
present, there is insufficient research on how age and education level affect the development rate of learned helplessness.This
limitation hinders the accurate identification of high-risk groups at different developmental stages.

Social support'® refers to the varieties of emotional and instrumental support received from social relationships. Previous
studies'” found that social support enhances mental strength and reduces or prevents learned helplessness. S. Dai et al'® studies
also found that although the social support of patients is generally stable, they change under the influence of factors such as
individual traits, marital status, family role burden, and family income. The change in social support has a great impact on the
learned helplessness of breast cancer patients during chemotherapy. However, most previous studies have adopted a cross-
sectional design, making it difficult to reveal the mechanism by which social support influences the changes in learned
helplessness. For this reason, our study will treat social support as a factor that changes over time, to see how it affects the
development of learned helplessness in breast cancer patients receiving chemotherapy.

In summary, this study aims to systematically explore the following issues through four rounds of tracking during the
chemotherapy period, using latent growth curve models: (1) the trajectory characteristics of learned helplessness in breast
cancer chemotherapy patients; (2) the effects of different chemotherapy regimens, age, and education level on the starting
level and rate of change of the trajectory; and (3) the dynamic role of social support in the development of helplessness.
The findings aim to provide both theoretical and empirical support for the development of personalized psychological

intervention systems for breast cancer patients.

Materials and Methods
Participants

A convenience sampling method was used to select 206 breast cancer chemotherapy patients from two tertiary hospitals
in Henan Province between October 2024 and June 2025. The criteria for inclusion were: (1) Histopathologically
diagnosed primary breast cancer; (2) receiving chemotherapy for the first time, with a total of six cycles planned;
(3) being female and aged 18 years or older; (4) providing informed consent; (5) being fully alert and able to complete
the questionnaire independently. The criteria for exclusion were: (1) having other serious illnesses or other types of
cancer; (2) having a history of cognitive or mental health disorders. A basic sample size calculation was performed,
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which considered a 20% rate of invalid responses, leading to the final number of 206 participants. All participants
provided and signed informed consent forms to take part in the study voluntarily. The study’s methods and plan were
approved by the ethics committee (Ethics ID: HUSOM2024-594) and followed all relevant guidelines and regulations.

Research Tools
General Information Survey Questionnaire
The content of the General Information Questionnaire includes age, educational attainment, and chemotherapy regimen.

Learned Helplessness Scale (LHS)

The Learned Helplessness Scale, developed by Chinese scholars Wu et al'®

was used to measure learned helplessness.
This scale consists of two dimensions: helplessness and hopelessness, with a total of 18 items.The Cronbach’s
a coefficient for the overall scale was 0.930, with a split-half-reliability of 0.901 and a test-retest reliability of 0.898.
All items wererated using a 5-point Likert scale (1 to 5), with higher scores indicatingmore severe learned helplessness.

Social Support Rating Scale (SSRS)

The Social SupportRating Scale, developed by Chinese scholar Xiao,”® was used toassess social support. The scale
consists of 10 items, covering threedimensions: subjective social support, objective social support, and social66support
utilization, The Cronbach’s a coefficient for this scale was 0.896. Higher scores on this scale indicate higher levels of
social support.

Data Collection Method

In obtaining consent we followed the ethical rules explained above. We explained the study to the patients who satisfied
the criteria for participation in the study. Questionnaire was not handed to them until they agreed to participate in the
study. Data collection was performed at four times: Before the first chemotherapy (T1), second cycle of chemotherapy
(T2), fourth cycle of chemotherapy (T3) and sixth cycle of chemotherapy (T4). Each questionnaire was completed within
one week after the end of the chemotherapy cycle. It was provided 15-20 minutes to fill the questionnaire. Answers were
checked immediately for any omitted or erroneous responses; listwise deletion was applied to address missing data,
ensuring data integrity. At the beginning, 222 patients were questioned. At T2, 213 valid questionnaire were returned; at
T3, 208 valid questionnaire were returned and at T4, 206 valid questionnaire were returned. And 16 patients dropped out
in the study because they did not want to continue.

The results of the chi-square and #-tests showed no significant differences between the drop-out and continuing
participants in terms of chemotherapy regimen (x*(1) = 1.875, p > 0.05), age (x*(2) = 1.826, p > 0.05), education level (y*
(2) =5.015, p > 0.05), learned helplessness (t(220) = 1.4, p > 0.05), and social support (t(220) = —0.379, p > 0.05). These
findings indicate that there was no systematic attrition, so the data from drop-out participants were excluded.

Data Analysis

We summarized learned helplessness scores as means and standard deviations. We employed correlation analysis to
examine the association of learned helplessness and social support at each time point. We used latent growth modeling
(LGM) to examine the change of learned helplessness over time in breast cancer patients chemotherapy. We evaluated the
goodness of fit of the model to the data using standard fit indices:*'** CFI, TLI, RMSEA, and SRMR. A goodness-of-fit
model was considered acceptable when the CFI and TLI were greater than 0.95, the RMSEA was less than 0.08, and the
SRMR was less than 0.08. We extend the LGM by adding two kinds of covariates that do not change over time (ie,
chemotherapy regimen, age, education), and that can change over time (ie, social support). We used SPSS 25.0 for the
basic statistics and correlation analysis, and Mplus 8.3 for the latent growth modeling. Model estimation was conducted
using the robust maximum likelihood method (MLR). The LGM included an intercept and a slope. The average intercept
shows the typical starting score, and its variance shows how much patients differed at the beginning. The average slope
shows the overall trend of change, and its variance shows how much the rate of change differed from person to person.
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Results

Descriptive Statistics

The means, standard deviations, and correlation matrix of learned helplessness and social support at each stage are
presented in Table 1. Learned helplessness in breast cancer patients undergoing 43 chemotherapy showed an increasing

trend. There was a significant negative correlation between learned helplessness and social support at all time points.

Trajectory of Learned Helplessness: Unconditional Model
To test whether the trajectory of learned helplessness in breast cancer chemotherapy patients is linear or nonlinear, we
constructed both a linear unconditional model and a quadratic unconditional model, as shown in Table 2.The fit indices
indicate that both models have non-significant ¥*/df ratios, CFI and TLI values greater than 0.95, and RMSEA and
SRMR values less than 0.08. We compared the AIC and BIC values and considered how clear and useful the model was
for clinical research. We chose the linear unconditional model because it had smaller AIC and BIC values, is simpler, and
easier to understand.

In this model, the average starting score for learned helplessness was 44.25 (P < 0.05), and the average rate of change
per time point was 0.632 (P < 0.05). The relationship between the starting score and the rate of change was r = —0.398
(P < 0.05). This means that learned helplessness increased over time in a straight-line pattern (see Figure 1). Patients who

started with lower helplessness scores showed a faster increase over time.

Table | Correlations, Means, and Standard Deviations Among Study Variables

Variable | M SD I 2 3 4 5 6 7 8
LH 4427 | 17.05 | |

()

SSRS 4257 | 618 | —0.310% | |

()

LH 4477 | 17.33 | 0.831% | —0.251% | |

(T2)

SSRS 4167 | 602 | —0.230% | 0.768% | —0.187* | |

(T2)

LH 4541 | 17.80 | 0.788% | -0.243% | 0.861* | —0.187* | |

(T3)

SSRS 41.63 | 5.89 | —0.186% | 0.769% | 0.166% | 0.909% | —0.149% | |

(T3)

LH 4623 | 17.67 | 0.699% | —0.181%F | 0.706% | —0.179% | 0.734% | —0.179% | |

(T4

SSRS 4099 | 6.10 | —0.193% | 0.775* | —0.167* | 0.862% | —0.146* | 0.900% | —0.199%* | |
(T4

Note: TI, T2, T3, and T4 denote the assessment time points at pre-chemotherapy, the 2nd cycle, the 4th cycle, and the 6th cycle of
chemotherapy, respectively; *p < 0.05, **p < 0.01.
Abbreviations: M, mean; SD, standard deviation; LH, Learned Helplessness score; SSRS, Social Support Rating Scale score.

Table 2 Model Fit Indices for the Latent Growth Curve Models

LGCM X%(dfy | P CFl | TLI | RMSEA | SRMR | AIC BIC

Linear 1.889(4) | 0.7 | 1.0 1.0 | <0.001 0.032 6310.95 | 6344.22
Quadratic | 0(l) 09 | 1.0 1.0 | <0.001 <0.001 | 6315.09 | 6358.31

Abbreviations: LGCM, Latent Growth Curve Mo X? represents chi-square; df represents degrees of
freedom; CFl, Comparative Fit Index (reference range: >0.95); TLI, Tucker-Lewis Index (reference range:
>0.95); RMSEA, Root Mean Square Error of Approximation (reference range: <0.08); SRMR,
Standardized Root Mean Square Residual (reference range: <0.08); AIC, Akaike information criterion;
BIC, Bayesian information criterion.
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Figure | The Change Trajectory of Learned Helplessness in Breast Cancer Patients Undergoing Chemotherapy.
Note: Tl, T2, T3, and T4 represent the four time points respectively: before chemotherapy, and during the 2nd, 4th, and 6th chemotherapy courses.

Also, both the variance of the starting score (6° = 267.36, P < 0.05) and the variance of the change rate (> = 6.674,
P < 0.05) were greater than zero. This shows that patients differed significantly from each other in both their initial level
of learned helplessness and how quickly it changed over time.

Impact of Chemotherapy Regimen, Age, and Education Level on the Trajectory of

Learned Helplessness

To examine the impact of chemotherapy regimen, age, and education level on the trajectory of learned helplessness, we
added chemotherapy regimen (1 = anthracycline-based drugs, 2 = non-anthracycline-based drugs), age (1 = 18-45 years,
2 = 46-60 years, 3 = >60 years), and education level (1 = middle school or below, 2 = high school, 3 = college or above)
as covariates in the linear unconditional model, creating a conditional model (see Figure 2).The results show that the
conditional model fit the data well, with ¥*(10) = 8.761, p = 0.55, CFI = 1.00, RMSEA = 0.00, and SRMR = 0.026. There
was no major difference in learned helplessness at the start between patients on different chemotherapy types (yal =
—2.957, p > 0.05). However, their helplessness increased at different speeds (yB1 =2.419, p < 0.01). Specifically, patients
who received anthracycline-based chemotherapy saw their helplessness rise faster than those on other types of che-
motherapy. There was a significant difference in the initial levels of learned helplessness between patients of different
ages (yo2 = —5.324, p < 0.01), with younger patients showing higher initial levels of helplessness compared to older
patients. However, there was no significant age-related difference in the rate of change (yp2 = 0.112, p > 0.05). There was
a significant difference in the initial levels of learned helplessness between patients with different education levels (ya3 =
—4.729, p < 0.01), with patients of lower educational levels showing higher initial levels of helplessness. However, there
was no significant difference in the rate of change based on education level (YB3 = 0.125, p > 0.05).

Impact of Social Support on the Trajectory of Learned Helplessness

To examine the impact of social support on the trajectory of learned helplessness in breast cancer chemotherapy patients, we
included social support as a time-varying covariate, and chemotherapy regimen, age, and education level as time-invariant
covariates in the conditional model (see Figure 3). The results indicate that the conditional model provided an acceptable fit to the
data, with %*(22) = 42.09, p = 0.006, CFI = 0.972, RMSEA = 0.067, and SRMR = 0.054. At each time point, higher social support
levels were associated with lower levels of learned helplessness: prior to chemotherapy (B =—0.390, t =-3.450, p < 0.001), after
the second chemotherapy cycle (f =—0.354, t =—3.650, p <0.001), after the fourth cycle (B =—-0.311,t=-2.976, p <0.01), and
after the sixth cycle (B = —0.273, t = —2.023, p < 0.05). This shows that social support helps reduce learned helplessness.
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Figure 2 Influences of Chemotherapy Regimen, Age, and Education on Learned Helplessness Trajectories.

Note: “Chemo” represents the chemotherapy method, “age” represents age, “Edu.” represents the level of education, “LH” represents the level of Learned Helplessness,
and T1, T2, T3, and T4 represent four time points respectively: before chemotherapy, during the 2nd chemotherapy course, during the 4th chemotherapy course, and during
the 6th chemotherapy course.
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Figure 3 The Influence of Social Support on the Trajectory of Learned Helplessness.
Note: “Chemo” represents the chemotherapy method, “age” represents age, “Edu.” represents the level of education, “LH” represents the level of Learned Helplessness,
“SSRS” represents the level of Social Support Rating Scale, and T1, T2, T3, and T4 represent the four time points respectively: before chemotherapy, and during the 2nd, 4th,

and 6th chemotherapy courses.
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However, the explained variance for the intercept (R* = 0.110, p < 0.05) and the slope (R* = 0.195, p > 0.05) suggest that social
support accounts for only a limited amount of the variation.

Discussion

Trajectory of Learned Helplessness in Breast Cancer Chemotherapy Patients

This study used latent growth models to examine how learned helplessness changes over time in breast cancer patients
receiving chemotherapy. The results indicated that the rate of increase of learned helplessness was straight line. Patients
with learned helplessness scores at baseline of lower values showed a faster rate of increase. There were significant
differences between patients in both the initial score and rate of increase. This study also found that the overall level of
learned helplessness in breast cancer patients was lower than that in lung cancer patients® and neuroendocrine tumors.**
This was the same as our previous report. These differences may be related to the following: the degree of development
of the disease, survival rate, and degree of illness in the body. With the recent development in medical technology and
early cancer screening, the 5-year survival rate of breast cancer patients is now 80—85%, which is much higher than that
of lung cancer and neuroendocrine tumors.?® This may be one reason why patients with the latter two diseases have
higher helplessness. Previous studies?® have shown that learned helplessness in treatment is not fixed, but changes with
time. This finding is consistent with Bonanno’s theory of psychological adjustment®’ and Seligman’s learned helplessness
theory.®® Breast cancer patients, although reporting learned helplessness generally at lower levels, showed a steady
increase during chemotherapy. Those with learned helplessness scores of initial values of lower levels showed a faster
rate of increase. This may be associated with the following: the accumulation of side effects of chemotherapy, such as
nausea and fatigue,”® changes in body appearance, such as hair loss or removal of the breast, which causes social
anxiety,’® and the increasing personal burden as treatment progresses. These may be related and lead to the steady
increase in helplessness. Therefore, when chemotherapy begins, medical staff should identify high-risk patients early and
provide targeted psychological assistance to help prevent the rapid increase in learned helplessness.

Differences in the Trajectory of Learned Helplessness in Breast Cancer Chemotherapy

Patients Based on Chemotherapy Regimen

From the results of the conditional model, there was no significant difference in the level of learned helplessness between
patients receiving anthracycline-based chemotherapy and those receiving non-anthracycline-based chemotherapy at the initial
stage of treatment. However, as the chemotherapy process progresses, compared with patients receiving non-anthracycline-
based regimens, patients in the anthracycline-based group show a faster increasing trend in learned helplessness. This small
difference early may be due to the fact that a patient’s initial psychological impact is due to the stress of the cancer diagnosis,
not the type of chemotherapy.®’ Later in treatment, the faster rise in helplessness in anthracycline chemotherapy, it is due to its
stronger side effects. Anthracycline drugs inhibit the growth of cancer cells, but they also cause more noticeable side effects. It
is reported that up to 80%—100% of patients using anthracycline drugs lose their hair.** In addition, the most common side
effects of these drugs include nausea, vomiting, low blood cell counts, and heart damage that accumulates gradually.* After
each course of anthracycline treatment, patients have to experience these unpleasant symptoms again. This “treatment
followed by pain” repeated cycle may let patients feel that they cannot control their own situation, which would accelerate
the feeling of helplessness. Therefore, it is suggested that clear and structured psychological education should be offered to
breast cancer patients with anthracycline chemotherapy early, so that breast cancer patients can know what side effects will
occur and how to cope with them. In addition, using both drug-based and non-drug-based support can help reduce the physical
and mental burden of side effects and slow down the increase in learned helplessness.

Age Differences in the Development Trajectory of Learned Helplessness in Breast
Cancer Chemotherapy Patients

The results from the conditional model showed that younger breast cancer patients had much higher levels of learned
helplessness at the beginning of chemotherapy than older patients. However, as treatment continued, the speed at which
helplessness changed was similar for both age groups.Younger breast cancer patients are often at an important time in their
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lives. They may be studying, building a career, or raising a family. During this period, it is very important for them to keep
their appearance and continue their social roles. They also often carry heavy financial and family responsibilities. As
compared to the older patients, younger patients experienced more stress from the higher expected return of cancer back,
family responsibilities, and money problems.>* This result is in agreement with Sogia et al.>> Currently, there is still little
studies on how learned helplessness could change over time in patients of different ages during chemotherapy. Most of the
current studies focused on the impact of age on survival, ability to cope with treatment, and quality of life.*® Some studies did
find that younger and older patients differ in how they process information, use social support, and cope psychologically.®”
However, structured psychological support has been found to help patients of all ages cope better with their disease.
Therefore, medical staff should consider younger patients as a high-risk group for emotional distress, especially during early
treatment. It is recommended that we do comprehensive psychological assessments when patients are diagnosed and before
they start chemotherapy. Support during early stages should focus on issues of particular importance to younger women, such
as fertility, work, and family role. This form of targeted assistance will help reduce early feelings of helplessness. In addition,
all breast cancer patients should receive ongoing psychological support during their treatment to help them develop healthy
coping skills. This will not only help patients complete treatment more successfully, but also help them in the long term.

Differences in the Trajectory of Learned Helplessness Among Breast Cancer Patients
Undergoing Chemotherapy by Educational Level

The results revealed that patients with less education had much higher levels of learned helplessness at the onset of
chemotherapy compared to those with more education. However, the speed at which helplessness changed over time was
similar between the two groups. Essentially, the level of learned helplessness is a comprehensive reflection of an individual’s
cognition, emotions, behaviors, and ability to perceive the external environment after repeatedly facing uncontrollable
negative events.”® Previous research®® has found that people with less education often feel less confident and less able to
manage their illness.*® In contrast, individuals with more education can often read books, search the internet, and find other
ways to better understand and cope with their condition. They are also more likely to teach themselves, which can help them
feel more confident during the recovery process and lessen any unnecessary worry.*' Unlike the initial level of helplessness,
the rate of change reflects how patients adapt to their role and use medical resources to better cope with their condition over
time. Currently, most research has focused on how learned helplessness changes over time in patients with similar levels of
helplessness at the start, while not much has been studied regarding how learned helplessness changes over time in patients

1, treatment compliance, and

with similar rates of change. Most existing studies focus on how education affects surviva
recovery after surgery.”> Some research*® has found that patients with less education often have less access to medical
information, which impacts their understanding of their treatment, their ability to communicate with doctors, and their
confidence in managing their own health.*> Still, with proper support, patients’ ability to cope can improve greatly.*®
Therefore, medical staff should pay more attention to how education level affects patients’ psychological adjustment. When
it comes to patients with less education, it’s helpful to provide video and picture health information instead of only written
information. When communicating with patients, medical staff should speak in simple language and avoid using medical
jargon. This can help patients better understand their condition and treatment, make realistic expectations, and gradually

enhance their own sense of control and confidence in managing their disease.

The Impact of Social Support on the Development Trajectory of Learned Helplessness

in Breast Cancer Chemotherapy Patients

As shown in previous studies,*’” from the time of diagnosis of breast cancer to the time of start of chemotherapy, the
attention of patients to support and understanding they obtain in social relationships increases greatly. Based on this, the
level of objective social support may play an important role in the emergence of learned helplessness.*® Most of the
previous studies based on cross-sectional design have found that social support is negatively correlated with learned
helplessness. This study further adopted the latent growth model and considered social support as a time-varying
covariate. Based on the latent growth model, we explored the role of social support in the dynamic evolution of learned
helplessness from the results of this study, from which we can find that the social support level of breast cancer patients
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receiving chemotherapy is relatively stable This stability of social support may be related to patients’ relatively stable
personal characteristics, such as personality traits** and coping styles.'® However, in addition to these stable factors,
patients’ social support is also influenced by a number of unstable factors, such as sudden unexpected events, career
changes, family adversity, and the deterioration of peers’ illness conditions. Therefore, the social support of breast cancer
patients receiving chemotherapy has a certain degree of fluctuation. This fluctuation is easily accepted by patients and

affects their level of learned helplessness at this time. Huang Jinhui et al®

demonstrated that social support, a key
external resource for psychological adaptation, can buffer against or reduce patients’ sense of learned helplessness. From
the results of this study, from the beginning of chemotherapy to the end of chemotherapy, the level of social support can
explain part of the variation of learned helplessness, which to some extent, supports the contextual protective effect of
social support. However, in terms of the proportion of explained variation, the proportion of variation explained by social
support is limited. This result shows that in addition to social support, learned helplessness is also affected by many other
factors such as self-efficacy.’’ Based on the above results, it is suggested that a multi-level social support system should
be constructed in clinical practice: encourage family members to accept systematic care training to participate in care and
improve the quality and continuity of emotional companionship; strengthen the relationship of trust between doctors and
patients through regular follow-ups and open communication; organize group discussions and peer support activities.

Limitations

This study can provide us the useful data for understanding the process how learned helplessness occurs in breast cancer
patients undergoing chemotherapy. However, there are some limitations in this study. First, convenience sampling was
adopted in this study, which may lead to a certain degree of selection bias. Future research could conduct large-sample
multicenter studies. Second, this study only followed patients from before chemotherapy until the sixth treatment cycle.
Longer follow-up in future research would help understand how helplessness changes over a longer time. Third, the
reliance on self-reported measures may be subject to response bias. Additionally, there may be other important factors
affecting helplessness that were not considered in this study. Future work should look into these factors and study
changes in learned helplessness more closely, while also controlling for conditions that could influence the results.

Conclusion

Learned helplessness increases over time in breast cancer patients during chemotherapy. Patients taking anthracycline-
based chemotherapy do not start with higher helplessness, but their helplessness grows faster than those on other types of
chemotherapy. Younger patients begin with higher helplessness than older patients, but their rate of increase is similar.
Similarly, less educated patients show higher helplessness at the start, though their helplessness does not grow faster over
time. Finally, more social support is consistently linked to lower levels of learned helplessness throughout treatment.
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