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Background: Lung cancer patients undergoing chemotherapy often experience significant psychological 
stress. However, the exploration of psychological resilience, a crucial coping asset, remains limited within 
this population. This study aimed to assess the psychological resilience of lung cancer patients undergoing 
chemotherapy and to identify key factors influencing their resilience, in order to guide targeted psychological 
interventions, improve treatment adherence, and enhance patients’ quality of life.
Methods: A single-center observational cross-sectional design included 200 patients with stage IV lung 
cancer receiving chemotherapy with a regimen recommended according to the National Comprehensive 
Cancer Network (NCCN) guidelines. The assessment of psychological resilience was conducted using the 
Connor-Davidson Resilience Scale (CD-RISC). The study period spanned from January 2018 to January 
2022 and involved hospitalized patients. The patients were categorized into low and high psychological 
resilience level (PRL) groups based on the median of CD-RISC scores. Additionally, participants completed 
questionnaires capturing demographic characteristics, Generalized Self-Efficacy Scale (GSES), Family 
Assessment Device (FAD), Ways of Coping Questionnaire (WCQ), Cancer Quality of Life Questionnaire 
(QLQ-C30) and Multidimensional Perceived Social Support Scale (MSPSS). Multivariate logistic regression 
analysis was employed to evaluate the impact of various factors on psychological resilience. 
Results: CD-RISC revealed a significant positive linear correlation with GSES (R =0.605, P<0.001), FAD (R 
=0.229, P=0.001), QLQ-C30 (R =−0.163, P=0.02), and MSPSS (R =0.162, P=0.02). However, no significant 
linear correlation was observed between CD-RISC and WCQ (P=0.86). GSES, planful problem-solving, 
seeking social support, and objective support were identified as significant positive factors influencing 
psychological resilience in lung cancer patients after chemotherapy, with GSES being the strongest predictor. 
Additionally, FAD and QLQ-C30 scales showed marginal significance, while demographic and lifestyle 
factors such as gender, age, and smoking history had no significant correlation.
Conclusions: Psychological resilience, influenced by various factors, can be enhanced in individuals with 
lung cancer following chemotherapy through increased self-efficacy, strategic problem-solving abilities, 
proactive social support-seeking skills, and objective social support. Identifying and reinforcing protective 
factors associated with mental resilience can promote overall adjustment and well-being among patients.
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Introduction

As a leading cause of global mortality, cancer exerts a 
profound impact on both patients and their families (1). 
With advancements in medical technology, the survival 
rates among cancer patients have gradually improved (2). 
However, challenges encountered during the treatment 
process, particularly the adverse effects associated with 
chemotherapy, pose a significant threat to patients’ physical 
and mental well-being (3). In this context, resilience 
has garnered considerable attention as it pertains to an 
individual’s active adaptation and recovery when faced with 
adversity (4). 

Resilience encompasses an individual’s capacity to 
maintain mental health, prevent psychological disorders, 
and foster personal growth amidst life stressors and 
challenges (5). For cancer patients specifically, resilience 
not only influences their ability to adapt and respond to 
treatment but also directly impacts treatment outcomes and 
quality of life (6). A recent study on psychological resilience 
in the context of chemotherapy has highlighted its critical 
role in addressing the mental health challenges faced by 

cancer patients. Patients undergoing chemotherapy often 
face heightened psychological stress due to the physically 
taxing nature of treatment, uncertainty regarding outcomes, 
and potential social and financial burdens. Among these 
patients, individuals with pre-existing vulnerabilities, 
such as limited social support, comorbid mental health 
conditions, or advanced disease stages, are particularly at 
risk of diminished resilience. This reduced resilience can 
lead to adverse consequences, including poorer treatment 
adherence, lower quality of life, and heightened risk of 
depression or anxiety disorders. Current intervention 
strategies ,  such as  cognit ive-behavioral  therapy, 
mindfulness-based stress reduction, and psychoeducational 
programs, have shown promise in improving resilience; 
however, challenges remain. These interventions often 
require significant time and resources, and their accessibility 
and effectiveness across diverse populations remain areas for 
further improvement and research. Research indicates that 
individuals exhibiting higher levels of resilience are more 
likely to actively confront disease-related challenges while 
demonstrating better treatment adherence and enhanced 
survival rates (7,8).

There is a notable lack of in-depth research focusing 
specifically on the psychological resilience of lung 
cancer patients undergoing chemotherapy—a group that 
faces a unique combination of physical, emotional, and 
social stressors. This study seeks to address this gap by 
comprehensively evaluating the psychological resilience 
of lung cancer patients undergoing chemotherapy and 
by discerning the multifaceted factors that significantly 
influence this resilience. Despite the growing recognition 
of the importance of psychological resilience in cancer care, 
there remains a lack of in-depth research specifically focused 
on lung cancer patients, who often face unique challenges 
due to the high symptom burden, stigma associated with 
the disease, and the physically and emotionally taxing 
nature of chemotherapy. Understanding these factors is 
essential not only for identifying patients at higher risk of 
psychological distress but also for guiding the development 
of targeted psychological interventions. Such interventions 
have the potential to bolster resilience, enhance treatment 
adherence, mitigate adverse psychological outcomes, and 
ultimately improve overall treatment efficacy and quality of 
life for lung cancer patients (4,9). 

This research is therefore critical in filling an important 
gap in the literature and advancing the integration of 
mental health considerations into cancer care. Therefore, 
we conducted a cross-sectional study involving 200 lung 
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cancer patients currently receiving chemotherapy. Utilizing 
a suite of psychometrically validated instruments, including 
Connor-Davidson Resilience Scale (CD-RISC) (9), the 
Generalized Self-Efficacy Scale (GSES) (10), Family 
Assessment Device (FAD), Ways of Coping Questionnaire 
(WCQ) (11), Cancer Quality of Life Questionnaire 
(QLQ-C30) (12), and Multidimensional Perceived Social 
Support Scale (MSPSS) (13), we captured a spectrum 
of demographic, psychological, and social factors. The 
application of multivariate logistic regression analysis 
allowed us to assess the interplay of these factors and 
their collective influence on psychological resilience (14). 
We present this article in accordance with the STROBE 
reporting checklist (available at https://jtd.amegroups.com/
article/view/10.21037/jtd-2025-9/rc).

Methods 

Study design

The present study employed a retrospective cross-sectional 
design. The participants of this study comprised lung 
cancer patients who underwent chemotherapy at our 
hospital from January 2018 to January 2022. Inclusion 
criteria encompassed: (I) individuals aged between 18 
and 65 years; (II) clinically diagnosed with stage IV lung 
cancer patients; (III) having received at least one course of 
chemotherapy [National Comprehensive Cancer Network 
(NCCN) guidelines recommend solutions]; (IV) possessing 
basic communication skills; (V) voluntary participation in 
the study; (VI) participants were required to have sufficient 
proficiency in Chinese to comprehend study materials and 
complete self-report questionnaires. Exclusion criteria 
included: (I) life expectancy less than 6 months; (II) 
diagnosis of other severe diseases such as cardiac, cerebral, 
or pulmonary disorders; (III) recurrent tumors. The 
study was conducted in accordance with the Declaration 
of Helsinki and its subsequent amendments. The study 
was approved by the Ethics Committee of Shanghai 
Lung Cancer Center, Shanghai Chest Hospital, Shanghai 
Jiaotong University School of Medicine (No. IS25045). 
Informed consent was waived for this retrospective study 
due to the exclusive use of de-identified patient data, which 
posed no potential harm or impact on patient care.

Data collection

The CD-RISC consists of 25 items, each scored on a 

5-point scale: 0 (not true at all), 1 (rarely true), 2 (sometimes 
true), 3 (often true), and 4 (true nearly all of the time). 
Respondents rate the items based on their experiences over 
the past month. The total score ranges between 0 and 100, 
with higher scores indicating stronger resilience (15). The 
median psychological resilience level (PRL) of the patients 
was 72, as measured by the CD-RISC scale. Based on this 
median score, patients were categorized into two groups: 
those with a CD-RISC score below 72 were classified as the 
low PRL group, and those with a score of 72 or above were 
classified as the high PRL group.

In addition to the CD-RISC, participants completed 
a battery of questionnaires designed to capture various 
potential influential factors on psychological resilience (16)  
(Supplementary Material 1, available at https://cdn.
amegroups.cn/static/public/jtd-2025-9-1.pdf). These 
included: 

GSES (17): GSES is a commonly used psychometric tool 
to assess an individual’s confidence in their own abilities 
in the face of difficulties or challenges. It emphasizes an 
individual’s overall belief in their ability to successfully 
complete a task or cope with a problem. There are 10 
questions in total—1 score: completely incorrect; 2 marks: 
some are incorrect; 3 marks: some correct; 4 marks: exactly; 
10–40 points: the higher the score, the stronger the sense 
of self-efficacy; a lower score indicates a lower sense of self-
efficacy. 

FAD (18): the FAD, comprises three core dimensions: 
responsibility, control, and challenge. This instrument 
consists of 20 items rated on a 4-point Likert scale: 1= 
strongly agree; 2= agree; 3= disagree; 4= strongly disagree. 
To ensure accurate scoring, items 1, 2, 3, 8, 10, 14, 16, 19, 
and 20 are reverse-coded. The total score spans from 20 to 
80, with higher scores reflecting stronger family resilience. 
In the present study, the FAD demonstrated good internal 
consistency, with a Cronbach’s alpha of 0.80.

WCQ (11): WCQ is a questionnaire used to assess 
individuals’ coping strategies when faced with stress or 
difficult situations. The scale contains 66 questions and is 
divided into 8 dimensions: adversarial coping, self-control, 
seeking social support, accepting responsibility, avoidance, 
planned problem solving, positive reappraisal and escapism. 
The score is Likert 4-point scale (0–3 points). The scores on 
each dimension reflect which coping strategies individuals 
are more likely to use—problem-focused coping, such as 
planning to solve problems and seeking social support, 
they are more likely to actively solve problems; emotion-
focused coping (emotion-focused coping), such as avoidance 

https://jtd.amegroups.com/article/view/10.21037/jtd-2025-9/rc
https://jtd.amegroups.com/article/view/10.21037/jtd-2025-9/rc
https://cdn.amegroups.cn/static/public/jtd-2025-9-1.pdf
https://cdn.amegroups.cn/static/public/jtd-2025-9-1.pdf
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and emotional control, is more concerned with relieving 
emotional stress. 

QLQ-C30 (12): QLQ-C30 is a questionnaire tool 
developed by the European Organization for Research and 
Treatment of Cancer (EORTC) to assess the quality of life 
of cancer patients. A total of 30 questions were divided into 
multiple functional scales, symptom scales and a general 
health scale. Likert scoring, usually on a scale of 1–4 or 
1–7: functional scale and symptom scale—1 (none) to 4 
(very much); overall health status scale—1 (very poor) to 7 
(very good). The scores of each dimension are converted to 
0–100 points according to the formula: function scale—the 
higher the score, the better the function; symptom scale—
the higher the score, the more severe the symptom; overall 
health status scale—the higher the score, the higher the 
quality of life.

MSPSS (13): the MSPSS, is used to evaluate the level 
of social support perceived and utilized by individuals in 
daily life. It included three dimensions: objective support 
(e.g., tangible assistance such as financial aid, material help, 
or social participation), subjective support (e.g., emotional 
experience, a sense of being respected or understood), and 
support utilization (e.g., actively seeking help from family, 
friends, or professional services when needed). The scale 
consists of 10 items rated on a 4-point Likert scale, with 
total scores ranging from 0 to 40. Higher scores reflect 
greater levels of social support: scores below 20 indicate low 
support, 20–30 indicate moderate support, and scores above 
30 indicate high support. 

Statistical analysis

For data with homogeneity of variance, a t-test was utilized 
to compare the two groups. Measurement data that did 
not conform to a normal distribution were described 
using the median and quartiles, and differences between 
any two groups were compared using the Mann-Whitney 
test. Count data are presented as the number of cases and 
constituent ratio, and group differences were assessed 
using the Chi-squared test. Confounding factors were 
screened using univariate logistic regression analysis. 
Pearson correlation coefficient was employed to analyze 
the correlation between mental resilience level and other 
variables. Multivariate logistic regression analysis was 
conducted to evaluate the influencing factors of mental 
resilience. All statistical analyses were performed using R 
version 4.2.3, with a significance level set at P<0.05.

Results

Clinical characteristics of lung cancer patients

A tota l  o f  200  lung cancer  pat ients  undergoing 
chemotherapy were enrolled in this study, comprising 131 
(65.5%) males and 69 (34.5%) females. The mean age was 
58 (53.0, 62.0) years. The majority of the participants (74%) 
had attained a high school education or below, while a 
significant proportion (58.5%) had received more than five 
courses of chemotherapy. According to the CD-RISC, the 
median PRL of patients was 72 (59.75, 84.25) points. There 
were 98 (49%) patients in the low PRL group, and 102 
(51%) patients in the high psychological resilience group. 
The characteristics of the included patients are presented in 
Table 1.

Compared to the low PRL group, the high PRL 
group demonstrated significantly elevated levels of GSES 
(P<0.001) and FAD (P=0.045). Moreover, there was a notable 
increase in WCQ scores (P=0.04), particularly in the 
domain of planful problem-solving among individuals with 
high PRL (P<0.001). Additionally, individuals with high 
PRL exhibited a significant enhancement in the MSPSS 
score (P=0.02), specifically within the objective support 
domain (P=0.004). The percentage of patients exhibiting 
moderate to high exercise intensity in the high PRL group 
was significantly greater than that observed in the low PRL 
group (P=0.03).

Single factor analysis of PRL 

The potential positive factors for patients with high PRL 
included GSES, planful problem-solving and seeking 
social support in WCQ, objective support and MSPSS, 
and moderate to high exercise intensity. Univariate analysis 
showed that GSES, planned problem solving, seeking 
social support, multidimensional perceived social support 
(MSPSS), objective support and moderate to high intensity 
exercise had significant positive effects on the level of 
mental toughness (P<0.05). GSES [odds ratio (OR) =1.25], 
planned problem solving (OR =1.41), and seeking social 
support (OR =1.29) were important factors in improving 
resilience. In addition, the FAD, acceptance responsibility, 
QLQ-C30 scale, subjective support and treatment cycle 
showed marginal significance (0.05<P≤0.10), indicating that 
it may have some impact on mental toughness. The P values 
of gender, age, education level, monthly income, religious 
belief, family history of cancer, smoking history, drinking 
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Table 1 Characteristics of lung cancer patients

Variables Total (n=200) Low PRL (n=98) High PRL (n=102) Statistic (Z/χ2) P

Age, years 58.00 (53.00, 62.00) 57.00 (53.00, 61.00) 59.00 (53.00, 62.00) −0.42† 0.68

GSES 28.00 (23.00, 33.00) 23.00 (20.00, 27.00) 32.00 (29.00, 36.00) −8.21† <0.001

FAD 153.00 (145.00, 160.00) 152.00 (144.00, 158.75) 154.00 (146.00, 163.00) −2.00† 0.045

WCQ 31.00 (26.00, 36.00) 29.00 (24.00, 35.00) 32.00 (28.00, 36.75) −2.10† 0.04

Planful problem-solving 10.00 (9.00, 11.00) 10.00 (8.00, 11.00) 11.00 (10.00, 12.00) −4.71† <0.001

Accepting responsibility 2.00 (1.75, 5.00) 3.00 (2.00, 5.00) 2.00 (1.00, 4.00) −1.46† 0.15

Seeking social support 6.00 (4.00, 7.00) 5.00 (3.00, 6.75) 6.00 (5.00, 7.00) −3.75† <0.001

Fantasy 4.00 (3.00, 6.00) 4.00 (3.00, 6.00) 4.00 (3.00, 6.00) −0.07† 0.95

Escape/avoidance 5.00 (4.00, 6.25) 5.00 (3.00, 7.00) 5.00 (4.00, 6.00) −0.22† 0.83

QLQ-C30 53.00 (47.00, 61.00) 54.50 (48.25, 63.00) 52.00 (46.25, 59.00) −1.59† 0.11

MSPSS 40.50 (34.00, 46.00) 40.00 (32.00, 44.00) 42.00 (35.00, 47.00) −2.34† 0.02

Objective support 10.00 (7.00, 12.00) 9.00 (6.00, 11.00) 11.00 (8.00, 12.75) −2.88† 0.004

Subjective support 23.00 (16.00, 28.00) 22.00 (16.00, 27.00) 25.00 (17.25, 29.00) −1.81† 0.07

Accessibility of assistance 7.00 (6.00, 9.00) 7.00 (6.00, 8.00) 7.00 (6.00, 9.00) −1.20† 0.23

Gender 1.55‡ 0.21

Male 131 (65.50) 60 (61.22) 71 (69.61)

Female 69 (34.50) 38 (38.78) 31 (30.39)

Educational background 1.26‡ 0.26

Secondary school and below 148 (74.00) 76 (77.55) 72 (70.59)

Above secondary school 52 (26.00) 22 (22.45) 30 (29.41)

Monthly income, CNY 1.86‡ 0.60

<3,000 86 (43.00) 45 (45.92) 41 (40.20)

3,000–5,999 57 (28.50) 28 (28.57) 29 (28.43)

6,000–9,999 38 (19.00) 15 (15.31) 23 (22.55)

≥10,000 19 (9.50) 10 (10.20) 9 (8.82)

Religious belief 0.50‡ 0.48

No 169 (84.50) 81 (82.65) 88 (86.27)

Yes 31 (15.50) 17 (17.35) 14 (13.73)

Family history of cancer 1.12‡ 0.29

No 157 (78.50) 80 (81.63) 77 (75.49)

Yes 43 (21.50) 18 (18.37) 25 (24.51)

Treatment course 3.85‡ 0.15

<3 22 (11.00) 15 (15.31) 7 (6.86)

3–5 61 (30.50) 27 (27.55) 34 (33.33)

>5 117 (58.50) 56 (57.14) 61 (59.80)

Table 1 (continued)
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Table 1 (continued)

Variables Total (n=200) Low PRL (n=98) High PRL (n=102) Statistic (Z/χ2) P

Exercise intensity 4.98‡ 0.03

Light 136 (68.00) 74 (75.51) 62 (60.78)

Moderate and vigorous 64 (32.00) 24 (24.49) 40 (39.22)

History of smoking 0.07‡ 0.79

No 92 (46.00) 46 (46.94) 46 (45.10)

Yes 108 (54.00) 52 (53.06) 56 (54.90)

History of drinking 1.75‡ 0.19

No 113 (56.50) 60 (61.22) 53 (51.96)

Yes 87 (43.50) 38 (38.78) 49 (48.04)

Data are presented as M (Q1, Q3) or n (%). †, Mann-Whitney test; ‡, Chi-square test. FAD, Family Assessment Device; GSES, Generalized 
Self-Efficacy Scale; M, median; MSPSS, Multidimensional Perceived Social Support Scale; PRL, psychological resilience level; Q1, 1st 
quartile; Q3, 3rd quartile; QLQ-C30, Cancer Quality of Life Questionnaire; WCQ, Ways of Coping Questionnaire.

history and other factors were all greater than 0.05, showing 
no significant correlation (Table 2).

Correlation analysis of mental resilience level in patients 
with lung cancer after chemotherapy

The results illustrated in Figure 1 show a significant positive 
linear correlation between CD-RISC and GSES (R =0.605, 
P<0.001), FAD (R =0.229, P=0.001), QLQ-C30 (R =−0.163, 
P=0.02), and MSPSS (R =0.162, P=0.02). However, no 
significant linear correlation was observed between CD-
RISC and WCQ (P=0.86). 

Multivariate regression analysis of PRL in post-
chemotherapy lung cancer patients

As depicted in Table 3, GSES [OR =1.28, 95% confidence 
interval (CI): 1.18–1.38, P<0.001], planful problem-
solving (OR =1.34, 95% CI: 1.08–1.65, P=0.008), seeking 
social support (OR =1.40, 95%CI: 1.13–1.72, P=0.002), 
and objective support (OR =1.42, 95% CI: 1.08–1.87, 
P=0.01) emerged as significant positive predictors of mental 
resilience.

Discussion

The present study aimed to evaluate the level  of 
psychological resilience and identify its influential factors 
among lung cancer patients undergoing chemotherapy. 

Utilizing a cross-sectional design and a comprehensive set 
of psychometric instruments, we found that the GSES, 
planful problem-solving, seeking social support and social 
objective support were significant positive predictors of 
psychological resilience.

The choice of indicators in this study was informed 
by an exhaustive review of the literature on psychological 
resilience within the context of cancer, underscoring the 
significance of self-efficacy, strategic coping mechanisms, 
and robust social support in managing the challenges 
of chemotherapy (19-21). The FAD and WCQ were 
included to provide a comprehensive view of the patients’ 
psychological resources and coping mechanisms (22). 
The QLQ-C30 and MSPSS were chosen to capture the 
multidimensional impact of cancer and its treatment on 
patients’ lives (10). 

This study corroborates the critical importance of 
objective social support in enhancing psychological 
resilience. Social support not only provides emotional 
solace but also offers practical assistance and informational 
guidance to aid patients in coping with the stress and 
challenges associated with chemotherapy (22). Enhanced 
social support may strengthen psychological resilience by 
alleviating feelings of isolation and helplessness among 
patients, while simultaneously bolstering their confidence 
in disease management (10). Consequently, healthcare 
professionals should prioritize establishing and maintaining 
a robust social support system when treating individuals 
diagnosed with cancer (23). The present study also 
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Table 2 Single factor analysis of psychological level of resilience

Variables β S.E Z P OR (95% CI)

Age 0.01 0.02 0.41 0.68 1.01 (0.97–1.05)

GSES 0.22 0.03 6.80 <0.001 1.25 (1.17–1.33)

FAD 0.01 0.01 1.90 0.06 1.01 (1.00–1.02)

WCQ 0.02 0.02 1.12 0.26 1.02 (0.99–1.05)

Planful problem-solving 0.35 0.08 4.13 <0.001 1.41 (1.20–1.66)

Accepting responsibility −0.11 0.06 −1.70 0.09 0.90 (0.80–1.02)

Seeking social support 0.25 0.07 3.65 <0.001 1.29 (1.12–1.47)

Fantasy −0.01 0.06 −0.25 0.80 0.99 (0.88–1.11)

Escape/avoidance −0.00 0.07 −0.04 0.97 1.00 (0.87–1.14)

QLQ-C30 −0.02 0.01 −1.67 0.10 0.98 (0.96–1.00)

MSPSS 0.04 0.02 2.56 0.01 1.04 (1.01–1.08)

Objective support 0.12 0.04 2.72 0.006 1.12 (1.03–1.22)

Subjective support 0.04 0.02 1.77 0.08 1.04 (1.00–1.08)

Accessibility of assistance 0.07 0.07 0.99 0.32 1.07 (0.94–1.22)

Gender

Male 1.00 (reference)

Female −0.37 0.30 −1.24 0.21 0.69 (0.38–1.24)

Educational background

Secondary school and below 1.00 (reference)

Above secondary school 0.36 0.33 1.12 0.26 1.44 (0.76–2.72)

Monthly income

<3,000 1.00 (reference)

3,000–5,999 0.13 0.34 0.38 0.71 1.14 (0.58–2.22)

6,000–9,999 0.52 0.40 1.31 0.19 1.68 (0.77–3.66)

≥10,000 −0.01 0.51 −0.02 0.98 0.99 (0.37–2.67)

Religious belief

Yes 1.00 (reference)

No 0.28 0.39 0.71 0.48 1.32 (0.61–2.85)

Family history of cancer

Yes 1.00 (reference)

No −0.37 0.35 −1.05 0.29 0.69 (0.35–1.37)

Treatment course

<3 1.00 (reference)

3–5 0.99 0.53 1.89 0.06 2.70 (0.96–7.56)

>5 0.85 0.49 1.72 0.09 2.33 (0.89–6.14)

Table 2 (continued)
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Table 2 (continued)

Variables β S.E Z P OR (95% CI)

Exercise intensity

Light 1.00 (reference)

Moderate and vigorous 0.69 0.31 2.22 0.03 1.99 (1.08–3.65)

History of smoking

No 1.00 (reference)

Yes 0.07 0.28 0.26 0.79 1.08 (0.62–1.88)

History of drinking

No 1.00 (reference)

Yes 0.38 0.29 1.32 0.19 1.46 (0.83–2.56)

CD-RISC, Connor-Davidson Resilience Scale; CI, confidence interval; FAD, Family Assessment Device; GSES, Generalized Self-Efficacy 
Scale; MSPSS, Multidimensional Perceived Social Support Scale; OR, odds ratio; QLQ-C30, Cancer Quality of Life Questionnaire; S.E, 
standard error; WCQ, Ways of Coping Questionnaire.

demonstrated the impact of coping strategies, specifically 
the ability to engage in planned problem-solving and 
actively seek social support, on resilience. It was found 
that employing positive coping strategies such as problem-
solving and positive reconstruction can effectively assist 
patients in managing both physical and emotional reactions 
induced by chemotherapy (24). Conversely, avoidance 
coping strategies were associated with lower levels of 
resilience (25). These findings suggest that healthcare 
professionals should prioritize teaching patients effective 
coping skills through psychological interventions like 
cognitive-behavioral therapy to enhance their psychological 
adaptation abilities (26). In this study, GSES exerted a 
significant influence on the mental resilience of lung cancer 
patients following chemotherapy. Firstly, high levels of self-
efficacy enable lung cancer patients to approach treatment 
challenges and difficulties with a positive mindset, thereby 
enhancing their mental resilience—the ability to recover 
and adapt during adversity (27). This optimistic outlook 
assists patients in better coping with the physical and 
psychological burdens associated with chemotherapy. 
Secondly, improving self-efficacy can alleviate perceived 
pressure among patients, boost their confidence in disease 
management, and enhance both their physical and mental 
well-being (28). During chemotherapy, this confidence and 
determination play a crucial role in ensuring treatment 
adherence and compliance (29). Moreover, self-efficacy 
interacts with other psychosocial factors that impact the 
mental resilience of lung cancer patients. For instance, 

social support and health literacy are significantly correlated 
with self-efficacy and indirectly affect patient quality of 
life through its effects on self-efficacy (30). Healthcare 
professionals should prioritize assessing and intervening in 
self-efficacy to assist lung cancer patients in effectively coping 
with the challenges posed by chemotherapy while enhancing 
their mental resilience and overall well-being (31).

Our findings align with the current scholarly discourse, 
which emphasizes the indispensable role of self-efficacy 
in the cultivation of resilience (26). High self-efficacy 
empowers patients to believe in their ability to manage their 
illness, which in turn, enhances their resilience (25). The 
positive association between planful problem-solving and 
resilience aligns with the theory that active coping strategies 
are beneficial in dealing with the challenges of chronic 
illnesses. While our results are in line with the study 
that has identified self-efficacy and social support as key 
factors in psychological resilience, they also extend current 
knowledge by highlighting the influence of demographic 
factors (22). Unlike the previous research that found gender 
to be a significant factor, our study indicates that exercise 
intensity is more predictive (30). This discrepancy may be 
attributed to differences in sample characteristics or cultural 
contexts.

A notable limitation inherent in this study is its cross-
sectional design, which limits our ability to draw causal 
conclusions. Longitudinal studies are needed to understand 
the trajectory of psychological resilience over the course of 
chemotherapy and beyond. Additionally, the generalizability 
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of our findings may be limited by the relatively homogenous 
sample, primarily consisting of patients from a single urban 
oncology center. Future research should aim to include 
a more diverse and representative group of lung cancer 
patients. In future studies, incorporating a qualitative 

component—such as interviews or focus groups—may 
provide deeper insights into the quantitative findings and 
offer a more comprehensive understanding of patients’ 
family resilience and social support experiences.

The findings of this study establish a foundation 
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Table 3 Multivariate regression analysis of psychological resilience level

Variables β S.E Z P OR (95% CI)

GSES 0.24 0.04 6.31 <0.001 1.28 (1.18–1.38)

FAD −0.01 0.01 −0.81 0.42 0.99 (0.98–1.01)

Planful problem-solving 0.29 0.11 2.67 0.008 1.34 (1.08–1.65)

Accepting responsibility −0.14 0.09 −1.53 0.13 0.87 (0.73–1.04)

Seeking social support 0.33 0.11 3.15 0.002 1.40 (1.13–1.72)

QLQ-C30 −0.00 0.02 −0.11 0.92 1.00 (0.97–1.03)

MSPSS −0.21 0.11 −1.97 0.049 0.81 (0.65–0.99)

Objective support 0.35 0.14 2.49 0.01 1.42 (1.08–1.87)

Subjective support 0.23 0.12 1.96 0.05 1.26 (1.01–1.58)

Treatment course

<3 1.00 (Reference)

3–5 0.91 0.72 1.26 0.21 2.48 (0.61–10.15)

>5 0.74 0.67 1.10 0.27 2.09 (0.56–7.81)

Exercise intensity

Light 1.00 (Reference)

Moderate and high 0.66 0.43 1.53 0.13 1.94 (0.83–4.53)

CI, confidence interval; FAD, Family Assessment Device; GSES, Generalized Self-Efficacy Scale; MSPSS, Multidimensional Perceived 
Social Support Scale; OR, odds ratio; QLQ-C30, Cancer Quality of Life Questionnaire; S.E, standard error.

upon which future research can build, opening multiple 
avenues for further investigation. First, there is a need 
for longitudinal studies to examine the development 
and change in psychological resilience during and after 
chemotherapy. Second, interventions aimed at enhancing 
self-efficacy, problem-solving skills, and social support 
should be developed and tested for their effectiveness 
in improving resilience and quality of life. Third, the 
role of demographic factors in psychological resilience 
warrants further investigation, particularly in diverse and 
multicultural populations.

Conclusions 

In summary, this study highlights the important role of self-
efficacy, positive coping strategies (planned problem solving 
and social support seeking) and objective social support 
in the psychological resilience of lung cancer patients 
undergoing chemotherapy. These findings have important 
implications for the development and implementation of 
effective psychological interventions, which can serve as a 
basis for improving the mental health and quality of life of 
cancer patients.
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