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Abstract: Background: Lung cancer ranks among the most common and deadly cancers
worldwide, profoundly impacting the physical, psychological, and social well-being of
patients. The concept of psychological resilience—defined as the capacity to adapt and sustain
mental health during challenging circumstances—has emerged as a vital element affecting the
quality of life (QoL) of individuals with cancer. Objectives: This study aimed to examine
whether psychological resilience is associated with quality of life in patients diagnosed with
lung cancer. It specifically sought to measure resilience levels, evaluate QoL across multiple
domains, and analyze the relationship between resilience and QoL using Python-facilitated
statistical methods. Methods: A cross-sectional study design was utilized, involving 200
patients suffering from lung cancer who were recruited from the Wuhu City Traditional
Chinese Medicine Hospital. Participants filled out the Connor-Davidson Resilience Scale (CD-
RISC) to assess their psychological resilience and completed the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30),
including its lung cancer-specific module (QLQ-LC13), to evaluate their QoL. The data were
analyzed through descriptive statistics, Pearson correlation coefficients, and multiple linear
regression to ascertain the predictive significance of resilience on QoL while accounting for
demographic and clinical factors. Results: The mean resilience score (CD-RISC) was 70.5 (SD
= 12.3), and the mean overall QoL (EORTC QLQ-C30) was 65.2 (SD = 15.8). There were
notable positive correlations between resilience and overall QoL (r = 0.58, p <0.001), physical
functioning (r = 0.45, p < 0.001), emotional well-being (r = 0.52, p < 0.001), and social
functioning (r = 0.50, p < 0.001). Resilience also showed a negative correlation with symptom
burden (r = —0.40, p < 0.001). In multiple linear regression, higher resilience remained
significantly associated with better QoL (8 = 0.58, p < 0.001), accounting for a substantial
portion of the variability even after adjusting for age, gender, cancer stage, treatment type, and
time since diagnosis. Conclusions: Higher psychological resilience was strongly associated
with better QoL in lung cancer patients, including enhanced physical, emotional, and social
functioning and reduced symptom burden. These findings highlight the importance of assessing
and supporting resilience within clinical practice to promote comprehensive well-being among
individuals undergoing lung cancer treatment. Further research—particularly with longitudinal
or interventional designs—is recommended to clarify the causal pathways and optimize
resilience-building strategies for diverse patient groups.

Keywords: psychological resilience; quality of life; lung cancer; cross-sectional study;
psycho-oncology; connor-davidson resilience scale; EORTC QLQ-C30; Wuhu city traditional
Chinese medicine hospital

1. Introduction

Lung cancer remains a globally significant health concern, representing the
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leading cause of cancer-related mortality worldwide, with approximately 1.8 million
deaths per year [1]. Among lung cancers, non-small cell lung cancer (NSCLC)
accounts for approximately 80%-85% of diagnoses [2]. Despite advances in
diagnostic imaging, surgery, and targeted therapies, the majority of lung cancer cases
continue to be identified at advanced stages, significantly limiting treatment efficacy
and resulting in a five-year survival rate of less than 20% [3]. Alongside these daunting
survival statistics, patients with lung cancer often experience substantial symptom
burden, including dyspnea, pain, and chronic fatigue, profoundly diminishing their
physical functioning and overall quality of life (QoL) [4].

In addition to physical challenges, lung cancer patients face considerable
psychological stressors, such as fear of disease progression, concerns about symptom
management, and potential stigma related to smoking or environmental exposures [5].
Recent psycho-oncological research highlights that psychosocial factors—particularly
emotional well-being, social support networks, and coping strategies—significantly
influence cancer outcomes, including patients’ QoL and their adherence to medical
treatment [6]. One key construct that has emerged within this context is psychological
resilience, defined as an individual’s dynamic capacity to adapt, maintain, or recover
psychological well-being in the face of adversity [7]. Empirical evidence from
previous studies suggests that cancer patients with higher levels of resilience tend to
demonstrate superior emotional adjustment, effective coping behaviors, and greater
motivation to adhere to demanding treatment protocols [8]. Nonetheless, the precise
mechanisms through which resilience may influence QoL in lung cancer patients
remain poorly understood.

Quality of life itself is recognized as a complex, multidimensional concept,
reflecting an individual’s subjective evaluation of physical, psychological, social, and
functional well-being in the context of their disease and treatment [9]. Lung cancer
patients often encounter unigque challenges, including severe respiratory symptoms,
persistent fatigue, psychological distress (anxiety and depression), social isolation, and
financial difficulties associated with treatment costs [10]. Validated instruments such
as the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) and its lung cancer-specific module (QLQ-LC13)
have been widely employed to comprehensively capture these aspects of QoL in
oncology research, highlighting the multidimensional nature of patients’ experiences
[9,10].

Given the complexity and clinical significance of QoL in oncology,
understanding the association between psychological resilience and QoL among lung
cancer patients is critical. This understanding has practical implications for designing
interventions that integrate psychological and physical care strategies. Specifically,
promoting psychological resilience through targeted psychosocial interventions—
such as cognitive-behavioral therapy (CBT), mindfulness-based stress reduction
(MBSR), or tailored resilience-training programs—may offer opportunities to
improve the overall well-being of cancer patients beyond traditional medical
interventions alone [11].

Specifically, this study aimed to measure the level of psychological resilience in
this lung cancer patient population, evaluate their quality of life (QoL) across physical,
emotional, and social domains, and examine how resilience relates to QoL while
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accounting for relevant demographic and clinical factors. Its relationship to quality of

life among lung cancer patients in Wuhu, China, using sophisticated statistical

techniques facilitated by Python-based analyses. Specifically, the study will:

(1) Measure the levels of psychological resilience within this patient population;

(2) Evaluate their quality of life across multiple domains;

(3) Explore the association between resilience and QoL, while adjusting for relevant
demographic and clinical factors.

By leveraging advanced computational tools, this research aims not only to
accurately characterize these relationships but also to enhance methodological
precision and efficiency in psycho-oncological research.

Investigating resilience within the specific context of lung cancer in a Chinese
clinical setting has dual importance: clinically, findings could inform targeted
interventions designed to enhance resilience, thereby potentially benefiting patients’
quality of life; academically, it contributes to the broader psycho-oncology literature
by clarifying the complex interplay of psychological resilience with patient outcomes.
Moreover, understanding the role resilience plays in QoL may lead to further
exploration of the underlying mechanisms and identification of moderating or
mediating variables, setting the foundation for future longitudinal or interventional
studies. Ultimately, this research seeks to provide valuable insights into psychosocial
care, support patients in navigating the challenges of their disease, and enrich the
existing evidence base to improve patient-centered oncology practice.

2. Methods

2.1. Study design and setting

This study adopted a cross-sectional design to investigate how psychological
resilience relates to quality of life (QoL) among lung cancer patients. Cross-sectional
approaches have been widely used in resilience research involving oncology
populations, including those with lung cancer, to provide snapshots of associations at
a single point in time [12]. Participants were recruited from both the inpatient and
outpatient oncology departments of Wuhu City Traditional Chinese Medicine
Hospital, located in Wuhu, China. The hospital’s multidisciplinary cancer care and
varied patient demographic facilitated the collection of a diverse sample.

2.2. Participants and sampling

A convenience sampling method was employed to identify eligible patients
within the oncology units, following procedures similar to other cross-sectional studies
focusing on resilience and cancer [13]. Table 1 outlines the study’s inclusion and
exclusion criteria in detail.

Table 1 shows the inclusion Criteria. Participants had to be 18 to 80 years old,
with a confirmed diagnosis of lung cancer, able to complete self-report questionnaires,
and willing to provide informed consent. Exclusion Criteria. Individuals with
significant cognitive impairment, severe psychiatric disorders, or an expected
prognosis of less than three months were excluded.
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Table 1. Inclusion and exclusion criteria.

Criteria Description

1) Aged 18-80 years

. o 2) Confirmed diagnosis of lung cancer (NSCLC or small cell lung cancer)
Inclusion Criteria - ) )
3) Ability to understand and complete questionnaires

4) Willingness to provide informed consent

1) Significant cognitive impairment
Exclusion Criteria 2) Comorbid severe psychiatric disorders

3) Prognosis < 3 months as determined by the attending oncologist

A target sample size of 200 was established to detect moderate effect sizes in
multiple regression analyses with a power of 0.80 and an alpha level of 0.05. This
sample size aligns with prior research examining psychosocial factors in lung cancer
patients [14]. Of 235 eligible patients approached, 200 consented and completed the
study questionnaires, yielding an 85% response rate.

2.3. Data collection

Data collection was conducted between [Month/Year range]. Trained research
assistants explained the study objectives and procedures, and each patient signed an
informed consent form before participation. Questionnaires were administered either
in person or electronically, depending on patient preference and logistical
considerations. To maintain confidentiality, patients were assigned unique
identification codes in place of personal identifiers [15]. Completed questionnaires
were checked on-site for missing responses, and any ambiguities were resolved
immediately.

2.4. Measurement instruments

To capture the key variables of interest—psychological resilience and quality of
life—two sets of instruments were administered. An overview of these tools is
provided in Table 2.

Table 2. Overview of measurement instruments.

Number of

Instrument Construct Measured ltems Scoring Range Psychometric Properties Reference
Connor-Davidson Assess resilience (personal competence, 0-100 High reliability (Cronbach’s
Resilience Scale (CD-  tolerance for adversity, spiritual 25 (summed)* a>0.90 in cancer [16]
RISC) influences) populations)
Evaluates global QoL and functional . .
EORTC QLQ-C30 domains (physical, role, emotional, 30 0—105) dized Inter:latlonally V?]I'dated for [17]
cognitive, social) (standardized)  oncology researcl
Lung cancer-specific module focusing . ) :
QLQ-LC13 on symptoms (dyspnea, coughing, pain, 13 0-100 Widely used for lung-cancer [18]

etc.)

(standardized)  related QoL measures

*Note: The CD-RISC uses a 5-point Likert scale (0-4) for each of its 25 items; total scores can range
from 0 to 100, with higher scores indicating greater resilience.

Psychological Resilience. The Connor-Davidson Resilience Scale (CD-RISC)
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was employed to measure psychological resilience [16]. This instrument has
demonstrated robust reliability in populations with cancer. Respondents rate each item
on a 5-point Likert scale (0 = “not true at all” to 4 = “true nearly all the time”), with
higher total scores signifying greater resilience.

Quality of Life. Quality of life was assessed using the European Organization for
Research and Treatment of Cancer Core Quality of Life Questionnaire (EORTC QLQ-
C30) and its lung cancer—specific supplement, the QLQ-LC13 [17,18]. Both
instruments are scored on a 0—100 scale. Higher scores on functional scales represent
better functioning, whereas higher scores on symptom scales indicate a greater
symptom burden.

Demographic and Clinical Data. Demographic and clinical information—such as
age, gender, marital status, educational level, employment status, cancer stage,
treatment type (chemotherapy, radiotherapy, surgery, or a combination thereof), time
since diagnosis, and ECOG performance status—was collected through patient self-
report and verified via hospital medical records [12].

2.5. Statistical analysis

All guestionnaire data were entered into a secure, password-protected database.
Descriptive statistics (means, standard deviations, frequencies, and percentages) were
computed to characterize the sample and summarize the main variables. Pearson
correlation coefficients were calculated to examine associations between resilience
(CD-RISC scores) and QoL (EORTC QLQ-C30/QLQ-LC13 scores). Multiple linear
regression analyses were then performed to assess the predictive value of resilience on
overall QoL while adjusting for demographic and clinical covariates (age, gender,
cancer stage, treatment modality, and time since diagnosis) [19].

Prior to interpreting the regression results, diagnostic plots were generated to
ensure key assumptions—Iinearity, normality of residuals, and homoscedasticity—
were met. Statistical significance was set at a two-tailed p < 0.05. All analyses were
conducted using Python-based statistical software.

3. Results

3.1. Sample characteristics

The study involved 200 patients diagnosed with lung cancer, achieving a
response rate of 85%. Table 3 provides a summary of the demographic and clinical
features of the sample.

Before data collection, a power analysis was conducted using GPower* version
3.1 (University of Disseldorf, Germany) to determine an appropriate sample size for
a multiple regression model. Drawing on prior psycho-oncology studies that reported
moderate relationships between psychosocial factors—such as resilience—and quality
of life (QoL), an intermediate effect size of Cohen’s f2 = 0.15 was selected (Cohen,
1988). With up to six predictors (psychological resilience, age, gender, cancer stage,
treatment modality, and time since diagnosis), the analysis sought to achieve a power
(1 — p) of 0.80 and an « level of 0.05. According to standard formulas for multiple
regression in GPower, these parameters indicated a minimum required sample of
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roughly 180 participants. In anticipation of potential attrition or incomplete survey
data, a target enrollment of 200 was chosen. As shown in Table 3, the final dataset
comprised 200 participants, meeting the initial goal set by the power calculation.

Table 3. Demographic and clinical characteristics of participants (N = 200).

Characteristic Frequency (%)
Age

18-39 years 40 (20%)
40-59 years 90 (45%)
60-80 years 70 (35%)
Gender

Male 120 (60%)
Female 80 (40%)
Marital Status

Single 50 (25%)
Married 130 (65%)
Divorced/Widowed 20 (10%)
Education Level

Primary 30 (15%)
Secondary 100 (50%)
Tertiary 70 (35%)
Employment Status

Employed 60 (30%)
Unemployed 50 (25%)
Retired 80 (40%)
Cancer Stage

I 30 (15%)
1 50 (25%)
1l 70 (35%)
v 50 (25%)
Treatment Modality

Chemotherapy 100 (50%)
Radiotherapy 60 (30%)
Surgery 30 (15%)
Combination 10 (5%)
Time Since Diagnosis

< 6 months 80 (40%)
7-12 months 60 (30%)
> 12 months 60 (30%)
Performance Status (ECOG)

0 50 (25%)
1 100 (50%)
2 40 (20%)
3-4 10 (5%)
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3.2. Descriptive statistics

Based on a prior power analysis that employed GPower for multiple regression
with six predictors—resilience, age, gender, cancer stage, treatment modality, and
time since diagnosis—a moderate effect size (Cohen’s f2 = 0.15), a = 0.05, and power
(1 — B) = 0.80 were targeted. This analysis suggested approximately 180 participants
as the minimum required. Consequently, 200 participants were recruited to account
for potential dropouts or incomplete data, achieving the pre-specified statistical power
for detecting moderate effects. Table 4 summarizes the descriptive statistics for
psychological resilience and quality of life (QoL) measures.

Table 4. Descriptive statistics of primary variables (N = 200).

Variable Mean Standard Deviation (SD) Range
Psychological Resilience (CD-RISC) 705 12.3 25-100
QoL—EORTC QLQ-C30 65.2 15.8 0-100
QoL—QLQ-LC13 55.4 18.6 0-100

On average, participants demonstrated a moderate to high level of resilience, with
a CD-RISC mean of 70.5 (SD = 12.3). Overall QoL, as measured by the EORTC QLQ-
C30, had a mean score of 65.2 (SD = 15.8). The lung cancer—specific module (QLQ-
LC13) indicated a mean score of 55.4 (SD = 18.6), suggesting a moderate degree of
symptom burden specific to lung cancer. These findings form the basis for subsequent
correlational and regression analyses, which further explore the associations among
resilience, QoL, and clinical factors.

3.3. Reliability analysis

The Connor-Davidson Resilience Scale (CD-RISC) exhibited an exceptional
internal consistency, reflected in a Cronbach’s alpha of 0.92. Similarly, the EORTC
QLQ-C30 revealed strong reliability throughout its subscales, with Cronbach’s alpha
values varying between 0.78 and 0.89. Additionally, the QLQ-LC13 module indicated
adequate internal consistency, achieving a Cronbach’s alpha of 0.85.

3.4. Correlation analysis

To investigate the connections between psychological resilience and different
aspects of quality of life, Pearson correlation coefficients were computed. The
findings, which are presented in Table 5, revealed significant positive correlations:
resilience was linked with overall quality of life (r = 0.58, p < 0.001), physical
functioning (r = 0.45, p < 0.001), emotional well-being (r =0.52, p < 0.001), and social
functioning (r =0.50, p <0.001). In contrast, a negative correlation was found between
resilience and symptom burden, as assessed by the QLQ-LC13 (r =-0.40, p < 0.001),
suggesting that individuals with higher resilience tend to experience fewer or less
intense symptoms.

The examination showed that there are notable positive relationships between
psychological resilience and various aspects of quality of life, including physical
functioning, emotional well-being, and social interactions. In contrast, resilience
displayed a negative correlation with symptom burden, suggesting that individuals
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with greater resilience tend to experience fewer or less intense symptoms [20].

Table 5. Pearson correlation coefficients between psychological resilience and QoL
domains.

Variable Correlation with Resilience (r) p-value
Overall Q)L—EORTC QLQ-C30 0.58 <0.001
Physical Functioning 0.45 <0.001
Role Functioning 0.35 <0.001
Emotional Well-Being 0.52 <0.001
Cognitive Functioning 0.28 0.002

Social Functioning 0.5 <0.001
Symptom Burden—QLQ-LC13 -0.4 <0.001

3.5. Multiple linear regression analysis

In order to evaluate the predictive capacity of psychological resilience regarding
overall quality of life, while accounting for possible confounding variables, a multiple
linear regression analysis was performed. The independent variables in this study
comprised psychological resilience, age, gender, cancer stage, treatment modality, and
the duration since diagnosis. The regression model accounted for 45% of the variance
in quality of life (R?=0.45, F (6, 193) = 25.67, p < 0.001). A comprehensive overview
of the results can be found in Table 6.

Table 6. Multiple linear regression analysis predicting overall quality of life.

Predictor Unstandardized Coefficients (B) Standardized Coefficients (8) t p-value
Intercept 253 - 2.5 0.013
Psychological Resilience 0.6 0.58 7.2 <0.001
Age -0.1 -0.12 -2.3 0.022
Gender (Male = 1) 5 0.15 3 0.003
Cancer Stage (IV = 1) -8 -0.2 —4 <0.001
Treatment Modality (Chemotherapy =1)  —-3.5 -0.1 -1.8 0.073
Time Since Diagnosis (months) 0.05 0.08 1.2 0.231

Table 6 presents the results from a multiple linear regression examining
predictors of overall quality of life (QoL), operationalized via the EORTC QLQ-C30
global score. The model explained 45% of the variance in QoL (R? = 0.45, F (6, 193)
= 25.67, p < 0.001). Although the intercept (B = 25.3, p = 0.013) was relatively large,
it should be noted that an intercept’s primary role is to indicate the baseline level of
QoL when all predictors—resilience, age, gender, cancer stage, treatment modality,
and time since diagnosis—are held at zero. Its significance thus reflects a higher
baseline QoL estimate not explained by the included covariates.

Of the six predictors, psychological resilience emerged as having the strongest
standardized coefficient (# = 0.58, p < 0.001), showing that higher resilience scores
were associated with better QoL, even after accounting for the other variables in the
model. Age demonstrated a modest negative relationship (# = —0.12, p = 0.022),
suggesting that, on average, older participants reported slightly lower QoL. Gender (5
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= 0.15, p = 0.003) indicated that male participants reported higher QoL than female
participants, whereas cancer stage (5 = —0.20, p < 0.001) was negatively associated
with QoL, underscoring the impact of advanced disease on patients’ well-being.
Although receiving chemotherapy was marginally associated with lower QoL (8 =
—-0.10, p = 0.073), it did not reach conventional significance. Finally, time since
diagnosis (5 =0.08, p = 0.231) was not a statistically significant predictor, suggesting
that QoL did not systematically improve or deteriorate based solely on the time elapsed
since diagnosis.

Overall, these findings confirm that resilience plays a significant part in
explaining QoL differences among lung cancer patients, but the intercept and other
unexplained factors should not be overlooked. While resilience offers a robust
contribution relative to the other covariates included, the large intercept and partial R?
emphasize the multifactorial nature of QoL. Further exploration of unmeasured
variables—such as comorbidities, emotional support networks, and socioeconomic
conditions—could illuminate additional influences on QoL in this patient population.

3.6. Subgroup analyses (emotional well-being)

A secondary multiple regression focusing on emotional well-being (Table 7)
indicated that psychological resilience again emerged as the strongest predictor (§ =
0.50, p <0.001), followed by gender (5= 0.12, p = 0.005) and cancer stage (5 =—0.18,
p < 0.001). Neither age nor treatment modality nor time since diagnosis attained
statistical significance in this subgroup analysis.

Table 7. Multiple linear regression analysis predicting emotional well-being.

Predictor Unstandardized Coefficients (B) Standardized Coefficients (f) t p-value
Intercept 15 - 1.8 0.073
Psychological Resilience 0.55 0.5 55 <0.001
Age -0.08 -0.1 -1.8 0.073
Gender (Male = 1) 4 0.12 2.8 0.005
Cancer Stage (IV = 1) -6 -0.18 -3.6 <0.001
Treatment Modality (Chemotherapy =1)  —2.5 —-0.07 -15 0.135
Time Since Diagnosis (months) 0.04 0.06 0.8 0.424

3.7. Interpretation

A secondary multiple regression focusing on emotional well-being revealed that
psychological resilience again exhibited the strongest association (f = 0.50, p <0.001).
Gender also showed a moderate effect (f = 0.12, p = 0.005), with male patients
reporting slightly higher emotional scores compared to females. Advanced cancer
stage was significantly and negatively related to emotional well-being (5 =—0.18, p <
0.001), reflecting the increased challenges faced by patients with more advanced
disease.

3.8. Data visualization

Figure 1 depicts a direct positive correlation between psychological resilience
and overall quality of life in individuals diagnosed with lung cancer. The regression
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line demonstrates that increased resilience scores are linked to elevated quality of life
scores.

Scatter Plot of Psychological Resilience vs. Overall Quality of Life
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Figure 1. Scatter plot of psychological resilience vs. overall quality of life.

Figure 2 illustrates the strength and direction of the relationships between
psychological resilience and different domains of quality of life (QoL). The darker
shades indicate stronger correlations, revealing that resilience is significantly
positively correlated with overall QoL, physical functioning, emotional well-being,
and social functioning, while exhibiting a negative correlation with symptom burden.

Correlation Heatmap of Psychological Resilience and QoL Domains
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Figure 2. Correlation heatmap of psychological resilience and QoL domains.
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The regression diagnostics plots shown in Figure 3 are utilized to evaluate the
assumptions underlying the multiple linear regression model. The plot of residuals
against fitted values demonstrates homoscedasticity, whereas the Q-Q plot indicates
that the residuals are roughly normally distributed, implying that the model satisfies
the required assumptions.

Residuals vs Fitted Values

204

Residuals

60 62 64 66 68 70 72
Fitted Values
Q-Q Plot of Residuals

20 A

Sample Quantiles

-20 1

T T T T T
-2 -1 0 1 2
Theoretical Quantiles

Figure 3. Regression diagnostics for the multiple linear regression model predicting
QolL.

3.9. Structural equation modeling (SEM)

In order to delve deeper into the fundamental constructs and mechanisms by
which psychological resilience affects quality of life, structural equation modeling
(SEM) was utilized. The analysis conducted using SEM demonstrated that
psychological resilience has a direct effect on emotional well-being and an indirect
influence on overall quality of life through emotional well-being. The indices for
model fit were found to be acceptable ()?/df = 2.5, CFI = 0.95, RMSEA = 0.05),
suggesting a robust fit to the data.

Figure 4 illustrates the structural equation model (SEM) depicting the direct
effect of psychological resilience on emotional well-being and the indirect effect on

11
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overall QoL mediated by emotional well-being. Path coefficients indicate significant
relationships, supporting the hypothesized model. The SEM analysis revealed that
psychological resilience directly impacts emotional well-being and indirectly affects
overall QoL through emotional well-being, with satisfactory model fit indices (*/df =
2.5, CFI = 0.95, RMSEA = 0.05).

/—{ Quality of Life (QoL) ]T Predicted by

Predicted by Measured by \[Measured by

(o) (o) (R

r Predicted by f Measured by

Resilience [ Emotional Well-Being Q30 ]

Figure 4. Structural equation model linking psychological resilience, emotional
well-being, and overall quality of life.

The findings from this research suggest that psychological resilience serves as a
crucial predictor of quality of life in individuals diagnosed with lung cancer. Elevated
resilience levels correlate with improved overall quality of life, especially within the
areas of physical functioning, emotional health, and social connections. Furthermore,
there is an inverse relationship between resilience and symptom burden, indicating
that patients who are more resilient tend to report fewer or less intense symptoms. The
results of the regression analysis support the notion that resilience is a strong predictor
of quality of life, even when taking into account demographic and clinical variables
like age, gender, and cancer stage. These results emphasize the significant role of
psychological resilience in the psychosocial health of lung cancer patients and point
to the potential advantages of implementing resilience-building strategies in clinical
settings.

Although psychological resilience showed the strongest standardized association
among the measured variables, the model’s total explained variance of 45% reflects
contributions from all included factors. The large, significant intercept highlights a
baseline level of QoL not captured by measured covariates. Consequently, while the
results indicate that resilience is strongly associated with QoL, it would be overly
simplistic to conclude that resilience alone accounts for nearly half of the variance.
Furthermore, because this study used a cross-sectional design, the data do not establish
a causal relationship or confirm resilience as a true “predictor.” Additional
influences—including comorbidities, socioeconomic status, and family support—
likely contribute to QoL outcomes. Longitudinal research and more comprehensive
psychosocial assessments are needed to clarify how resilience interacts with these
unmeasured factors and to elucidate the mechanisms underpinning the resilience—QoL
association in lung cancer patients.

12
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4. Discussion

4.1. Interpretation of findings

This study seeks to examine how psychological resilience influences the quality
of life (QoL) in individuals diagnosed with lung cancer. The findings clearly indicate
that psychological resilience is a crucial predictor of QoL, explaining 45% of its
variation. In particular, greater levels of resilience correlate with improved overall
QoL especially in areas such as physical functioning, emotional health, and social
connections. Furthermore, resilience shows a negative correlation with symptom
burden, indicating that patients with higher resilience tend to experience milder or
fewer symptoms.

Psychological Resilience and Overall QoL: The robust positive correlation
between psychological resilience and overall quality of life (QoL) is consistent with
prior research [21,22]. Individuals with high resilience are more adept at handling the
emotional and psychological difficulties that lung cancer presents, which contributes
to improved QoL. This observation highlights the essential importance of resilience in
the comprehensive well-being of those affected by cancer.

Age and QoL: The negative correlation between age and quality of life (QoL)
suggests that older individuals might face a diminished QoL. This phenomenon may
be linked to various factors, including comorbid conditions, diminished physical
capabilities, and lower levels of social support, which tend to be more common among
older individuals. Nevertheless, age did not emerge as a significant predictor of
emotional well-being, implying that the psychological components of resilience could
mitigate some of the negative impacts related to aging.

Gender Differences: Male patients indicated a greater quality of life and
emotional well-being than their female counterparts. This observation aligns with
earlier research that has recognized gender as a significant influencing factor in the
psychosocial results experienced by cancer patients [23]. Potential reasons for this
disparity include variations in coping mechanisms, differences in social support
systems, and societal norms concerning emotional expression.

Cancer Stage: Patients with advanced cancer stage (Stage 1V) exhibited a notable
correlation with diminished quality of life (QoL) and reduced emotional well-being.
This observation underscores the heightened physical and psychological challenges
encountered by individuals suffering from advanced illness, encompassing more
intense symptoms, adverse effects from treatment, and feelings of existential distress.

Treatment Modality and Time Since Diagnosis: Although there was a slight
association between chemotherapy and lower quality of life (QoL), this relationship
did not achieve statistical significance in forecasting overall QoL. This indicates that
the nature of the treatment could have subtle impacts on QoL that need further
exploration. The duration since diagnosis was not a significant predictor of QoL,
suggesting that resilience might be more crucial than the length of the illness in
influencing QoL results.

Subgroup Analyses on Emotional Well-Being: A secondary multiple regression
focusing on emotional well-being indicated that psychological resilience again
emerged as the strongest factor associated with emotional well-being (# = 0.50, p <

13



Psycho-Oncologie 2025, 19(3), 3699.

0.001). Gender also had a moderate effect, with male patients reporting higher
emotional scores than females (8 = 0.12, p = 0.005). Cancer stage was negatively
linked with emotional well-being (5 = —0.18, p < 0.001), reflecting the heightened
challenges faced by patients with more advanced disease.

4.2. Comparison with existing literature

The results of this research align with the larger collection of studies in psycho-
oncology, highlighting the important function of psychological resilience in improving
the quality of life (QoL) for individuals with cancer [24,25]. Comparable research has
indicated that resilience correlates with reduced anxiety and depression, improved
emotional regulation, and increased social support [21,22].

Nonetheless, the observed negative relationship between age and quality of life
(QolL) in this study diverges from certain studies indicating that resilience has the
potential to lessen the age-related deterioration in QoL [26]. This difference could
stem from cultural elements unique to the Chinese setting, where elderly individuals
may encounter distinct social pressures and family obligations that affect their
resilience and overall QoL.

4.3. Clinical implications

The strong link between psychological resilience and quality of life (QoL)
highlights the importance of incorporating interventions aimed at building resilience
into the standard treatment protocols for individuals with lung cancer. Healthcare
providers should routinely evaluate resilience through validated instruments such as
the CD-RISC to identify those patients who may be vulnerable to unfavorable QoL
results. Interventions including cognitive-behavioral therapy (CBT), mindfulness-
based stress reduction (MBSR), and programs focused on resilience training can be
customized to improve patients’ coping strategies, emotional management, and
support networks [27,28].

Additionally, it is crucial to provide focused assistance for older individuals and
patients who have been diagnosed with cancer at advanced stages. Creating
interventions tailored to both age and disease progression can tackle the distinct
challenges encountered by these groups, ultimately enhancing their quality of life.

4.4. Research implications

This research adds to the psycho-oncological literature by utilizing strong
statistical techniques and incorporating Python-driven data analysis methods to clarify
the connection between resilience and quality of life (QoL). Subsequent investigations
should implement longitudinal approaches to determine causal relationships and
examine the evolving dynamics between resilience and QoL throughout the disease
trajectory and treatment [29].

Moreover, conducting cross-cultural research is essential to explore the impact
of cultural factors on resilience and quality of life (QoL). Gaining insight into these
subtleties can guide the creation of culturally appropriate interventions that are more
successful in various populations [30].
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4.5. Limitations

Although the research offers important insights, several limitations should be
recognized:

This study has several limitations. First, because of its cross-sectional design, the
findings do not establish causality and only capture associations at a single point in
time. Second, the convenience sampling method may limit generalizability, as
participants were drawn from a single hospital. Third, all measures relied on self-
report questionnaires, introducing potential for response biases. Fourth, we did not
collect data on certain confounders (such as socioeconomic status), which may have
influenced the results. Finally, variations in the way questionnaires were administered
(paper vs. electronic) could affect responses.

Although the research offers important insights, several limitations should be
recognized. First, the cross-sectional design limits our ability to establish causality
because it provides only a single time-point snapshot. Second, we relied on a
convenience sample drawn from one hospital, which may reduce generalizability to
other geographic regions. Third, because all study variables were gathered from self-
reported questionnaires, there is a possibility of response bias or recall bias. Fourth,
some potentially influential factors—such as socioeconomic status and certain
comorbidities—were not measured, which may confound our findings. Finally,
variations in administration methods (paper versus electronic questionnaires) could
affect how participants responded, although our team checked thoroughly for
consistency.

4.6. Future research directions

Subsequent research ought to tackle the limitations noted by utilizing longitudinal
and multi-center approaches to improve the applicability and causal interpretation of
the results. The inclusion of qualitative methodologies can further enrich
understanding of individual experiences related to resilience and its effect on quality
of life. Moreover, investigating mediating and moderating factors like social support
and coping mechanisms can yield a more thorough comprehension of the ways in
which resilience affects quality of life [31].

5. Conclusion

This research emphasizes the crucial importance of psychological resilience in
improving the quality of life for individuals with lung cancer. The results indicate a
strong correlation between elevated resilience levels and enhanced overall quality of
life, especially in domains such as physical health, emotional stability, and social
connections. Additionally, resilience seems to alleviate symptom burden, implying
that patients with higher resilience experience fewer or less intense symptoms related
to both their illness and its treatment.

The inverse relationship between age and quality of life accentuates the necessity
for focused interventions targeting older patients, who may encounter extra difficulties
such as comorbid conditions and less social support. Likewise, the noted differences
in gender suggest that female patients might need more specialized assistance to boost
their quality of life outcomes. More advanced stages of cancer further intensify the
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obstacles faced by these patients, underlining the vital role of resilience in coping with
the heightened physical and psychological challenges presented during the latter
stages of their illness.

From a clinical perspective, incorporating resilience-enhancing strategies into
standard treatment protocols is imperative. Assessments utilizing tools like the CD-
RISC should become standard practice to gauge resilience levels, facilitating
healthcare professionals in recognizing and aiding patients who might be at risk for a
decline in quality of life. Therapeutic approaches such as cognitive-behavioral therapy
(CBT) and mindfulness-based stress reduction (MBSR) have shown effectiveness in
bolstering resilience and, as a result, quality of life and should be readily available to
every lung cancer patient.

From a research standpoint, this investigation adds to the expanding collection of
evidence that underscores the protective influence of resilience in cancer treatment.
Future studies should utilize longitudinal methodologies to determine causality and
analyze the evolving relationship between resilience and quality of life (QoL) over
time. Furthermore, it is essential to conduct cross-cultural research to comprehend the
impact of cultural elements on resilience and QoL, which will facilitate the creation of
interventions that are culturally attuned and effective for various populations.

In summary, promoting psychological resilience is critical for enhancing the
overall well-being of patients with lung cancer. By emphasizing resilience in both
research and clinical settings, healthcare systems can improve patient outcomes,
ensuring that individuals facing lung cancer obtain comprehensive support that
addresses both their physical and mental health needs. This strategy not only enhances
QoL but also fosters a more patient-centered and efficient approach to cancer care.
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