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Abstract
Objectives This study aims to investigate the links between the clinical, demographic, and psychosocial factors and 
cancer-related worry in patients with early-stage lung cancer after surgery.

Methods The study utilized a descriptive cross-sectional design. Questionnaires, including assessments of cancer-
related worry, symptom burden, illness perception, psychological resilience, coping modes, social support and 
participant characteristics, were distributed to 302 individuals in early-stage lung cancer patients after surgery. The 
data collection period spanned from January and October 2023. Analytical procedures encompassed descriptive 
statistics, independent Wilcoxon Rank Sum test, Kruskal-Wallis- H- test, Spearman correlation analysis, and hierarchical 
multiple regression.

Results After surgery, 89.07% had cancer-related worries, with a median (interquartile range, IQR) CRW score of 
380.00 (130.00, 720.00). The most frequently cited concern was the cancer itself (80.46%), while sexual issues were 
the least worrisome (44.37%). Regression analyses controlling for demographic variables showed that higher levels of 
cancer-related worry (CRW) were associated with increased symptom burden, illness perceptions, and acceptance-
rejection coping modes, whereas they had lower levels of psychological resilience, social support and confrontation 
coping modes, and were more willing to obtain information about the disease from the Internet or applications. 
Among these factors, the greatest explanatory power in the regression was observed for symptom burden, illness 
perceptions, social support, and sources of illness information (from the Internet or applications), which collectively 
explained 52.00% of the variance.
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Introduction
Lung cancer is a common malignant neoplasm that often 
causes considerable psychological distress to patients and 
their families [1]. Due to the increasing public awareness 
of health screening in recent years and the use and pro-
motion of low-dose computed tomography (CT) screen-
ing for early screening and detection of lung cancer, the 
incidence of early-stage lung cancer has been increasing 
[2]. According to the clinical diagnostic criteria for lung 
cancer, early-stage non-small cell lung cancer refers to a 
tumor that is confined to the lung and has not metasta-
sized to distant organs or lymph nodes, generally refer-
ring to stage I and II [3, 4]. For individuals diagnosed with 
early-stage non-small cell lung cancer, radical surgical 
resection offers the most beneficial treatment option for 
extended survival [5, 6]. It can be said that after diagnosis 
and active treatment of early-stage lung cancer patients, 
the recurrence rate 5 years after surgery is low. Although 
the survival rate after radical resection has improved, a 
decline in lung function is inevitable. According to stud-
ies [7, 8], lung function experienced a steep decline at 
1 month after lung resection, partially recovered at 3 
months, and stabilized at 6 months after surgery. Patients 
who have undergone surgery for lung cancer often expe-
rience post-treatment symptoms, including pain, dys-
pnea, and fatigue, which negatively affect their quality 
of life [9]. A previous study conducted by our team [10] 
found that post-operative lung cancer patients had vari-
ous unmet needs during their recovery, including physi-
ological, safety, family and social support, and disease 
information. The psychological distress experienced by 
patients, including worry, anxiety, and fear, increases due 
to unmet needs after cancer treatments [11, 12].

In recent years, there has been an increasing focus on 
Cancer-related worry (CRW) as a form of psychologi-
cal distress experienced by cancer patients. CRW refers 
to the uncertainty of cancer patients’ future after can-
cer diagnosis. It encompasses areas of common concern 
to cancer patients, such as cancer itself, disability, fam-
ily, work, economic status, loss of independence, physi-
cal pain, psychological pain, medical uncertainty, and 
death. The purpose of CRW is to reflect the unmet needs 
or concerns of cancer patients [13–15]. Unlike anxiety, 
worry primarily reflects the patient’s repetitive thoughts 
about the uncertainty of the future [13]. It is also a cogni-
tive manifestation of the uncertainty of disease prognosis 
[16].

Currently, measurement scales such as the State Train 
Anxiety Inventory (STAI) and the Hospital Anxiety and 
Depression Scale (HADS) are frequently used to evalu-
ate physical symptoms caused by autonomic nervous 
activity in patients. However, they do not assess patients’ 
concerns or anxiety content [17]. Some scholars [13, 17, 
18] have developed tools to measure the degree and con-
tent of cancer-related worries. The CRW questionnaire 
is a tool for measuring and evaluating the anxiety status 
of patients. It can also detect their needs or preferences 
through convenient means, allowing for the design of 
personalized care [13]. These questionnaires were pri-
marily utilized to assess the level and nature of worry 
among cancer patients diagnosed with breast, prostate, 
skin, and adolescent cancers [19–22], However, it has 
not been employed in the post-operative population for 
early-stage lung cancer.

Theory framework
Mishel’s Uncertainty in Illness Theory [23] defines illness 
uncertainty as a cognitive state that arises when individu-
als lack sufficient information to effectively construct or 
categorize disease-related events. The theory explains 
how patients interpret the uncertainty of treatment pro-
cesses and outcomes through a cognitive framework. It 
consists of three main components (see Fig. 1): (a) ante-
cedents of uncertainty, (b) appraisal of uncertainty, and 
(c) coping with uncertainty. The antecedents of uncer-
tainty include the stimulus frame (such as symptom bur-
den), cognitive capacity (like disease perception), and 
structure providers (including social support and sources 
of disease information). Managing uncertainty requires 
coping modes such as emotional regulation and proactive 
problem-solving. Studies [24] have shown that there is a 
correlation between the way patients manage their emo-
tions and the coping modes they experience when faced 
with difficulties. Patients with positive emotional coping 
modes are less likely to worry, while patients with avoid-
ance coping modes are more likely to experience emo-
tional distress. Furthermore, previous research [25] has 
shown a strong correlation between psychological resil-
ience and cancer-related worries. Psychological resilience 
reflected an individual’s ability to adapt and cope with 
stress or adversity, and was an important indicator of a 
patient’s psychological traits [26]. Furthermore, it had 
a significant impact on their mental state and quality of 

Conclusions Healthcare providers should be aware that worry is a common issue for early stage lung cancer 
survivors with a favorable prognosis. During post-operative recovery, physicians should identify patient concerns 
and address unmet needs to improve patients’ emotional state and quality of life through psychological support and 
disease education.
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life. Specifically, higher levels of cancer worries have been 
linked to lower levels of psychological resilience.

Based on the theoretical framework and literature 
research presented, it is hypothesized that factors such 
as psychological resilience, antecedents of disease uncer-
tainty (symptom burden, disease perception, social sup-
port and sources of disease information), and coping 
modes will correlate with the level of cancer-related wor-
ries in postoperative patients with early-stage lung can-
cer. Therefore, the aim of this study was to investigate the 
potential correlates of cancer-related worry in early-stage 
lung cancer patients after surgery. This analysis will aid 
medical professionals in comprehending the worry state 
and unmet needs of early-stage lung cancer patients after 
surgery, and in tailoring rehabilitation programs and psy-
chological interventions accordingly.

Method
Study design
The study was cross-sectional in design. The Stimulat-
ing the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) checklist was completed (see S1 STROBE 
Checklist).

Setting and participants
This study included patients who underwent surgi-
cal treatment for lung cancer at a general hospital in 
Shanghai between January and October 2023. The study 
inclusion criteria were: (1) age over 18 years; (2) clini-
cal diagnosis of early-stage primary non-small cell lung 
cancer (NSCLC), Tumor node metastasis classification 
(TNM) I to II [27, 28], and received video-assisted tho-
racic surgery; (3) recovery time after surgery was within 
1 month. Exclusion criteria were: (1) Postoperative 

radiotherapy and chemotherapy or second surgery may 
be required. (2) If other malignant tumors are present, 
they may also need to be treated. (3) Patients with severe 
psychological or mental disorders may not be candidates 
for this survey. (4) Patients with speech communica-
tion difficulties or hearing and visual impairments may 
require additional accommodations.

Sample size was calculated using G*Power software 
version 3.1.9 [29]. Calculate power analysis using F-test 
and linear multiple regression: fixed model, R2 increase 
as statistical test, and “A priori: Calculate required sample 
size - given alpha, power, and effect size” as type of power 
analysis. Cohen’s f2 = 0.15, medium effect size, α = 0.05, 
power (1-β) = 0.80, number of tested predictors = 8, total 
number of predictors = 10 as input parameters. The anal-
ysis showed that the minimum required sample size was 
109 adults. Finally, the required sample size was deter-
mined to be over 120 adults with a probability of non-
response rate of 10%.

Research team and data collection
The research team consisted of two nursing experts, four 
nursing researchers (one of whom had extensive experi-
ence in nursing psychology research), a group of clini-
cal nurses, and several research assistants. To ensure 
the scientific quality and rigor of the research, the team 
was responsible for overseeing the quality of the project 
design and implementation process. Prior to conducting 
the formal survey, all research assistants received consis-
tent training and evaluation to ensure consistent inter-
pretation of questionnaire responses.

One month after surgery marks the first stage of the 
early recovery process for lung cancer patients and 
is a critical period for psychological adjustment [30]. 

Fig. 1 Mishel’s uncertainty in Illness theory framework
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Understanding a patient’s psychological state is critical 
to providing excellent medical care. During this period, 
patients typically need to visit the outpatient clinic for 
wound suture removal and dressing changes, further 
emphasizing the importance of postoperative recovery. 
Therefore, we chose this time frame for our research to 
gain a more comprehensive understanding of patients’ 
psychological well-being.

Prior to the start of the study, the hospital management 
and department head worked with us to provide com-
prehensive and standardized training to all participat-
ing investigators to ensure the reliability and consistency 
of the study. Research assistants rigorously screened 
patients based on predefined inclusion and exclusion 
criteria, which were designed to ensure a representa-
tive sample of lung cancer patients in the early recovery 
phase.

To obtain informed consent, patients were provided 
with detailed information and explanations and asked 
to complete the questionnaire voluntarily. To accommo-
date the different needs and preferences of patients, we 
used a combination of electronic and paper question-
naires. The electronic questionnaires were administered 
via the Questionnaire Star platform (https://www.wjx.
cn/), allowing patients to scan a two-dimensional (QR) 
code to access the survey. For those who preferred paper 
questionnaires, research assistants provided physical 
copies and assisted with completion as needed. The ques-
tionnaire was designed with consistent instructions to 
ensure that patients had a full understanding of the ques-
tions. Upon completion, each questionnaire was carefully 
reviewed and checked for accuracy. In addition, to reduce 
attrition, we obtained patients’ consent to keep their con-
tact information, which allowed us to communicate with 
them further and collect additional data.

Ethical considerations
The study was approved by the hospital ethics commit-
tee. All participants gave informed consent prior to 
enrollment.

Measures
Sociodemographic questionnaire
We developed a sociodemographic survey based on 
a literature review and expert consultation. The sur-
vey includes patient demographic data such as age, sex, 
residence, lifestyle, education, marital status, childbear-
ing history, religion, insurance, economic status (annual 
household income), smoking habits, employment status, 
sources of disease information, and previous psychologi-
cal counseling. Clinical case information includes physi-
cal comorbidity, clinical tumor stage, and cancer type.

Cancer-related worry
The study measured participants’ cancer-related worry 
using the Brief Cancer-related Worry Inventory (BCWI), 
which was originally designed by Hirai et al. [13] to eval-
uate distinct concerns and anxiety levels among indi-
viduals with cancer. For this research, we used the 2019 
Chinese edition of the BCWI, as introduced and updated 
by He et al. [31] (see Supplementary Table 2). The BCWI 
was comprised of 16 items, which were divided into three 
domains: (1) future prospects, (2) physical and symptom-
atic problems, and (3) social and interpersonal problems. 
Participants were asked to assess their cancer-related 
worries on a scale ranging from 0 to 100. Worry sever-
ity was determined by summing the scores for each item. 
The higher the total score, the more intense the patient’s 
cancer-related worry. The BCWI provided a concise 
evaluation of cancer-related worries in cancer patients. 
With only 16 items, it was able to differentiate them from 
symptoms of anxiety, depression, and post-traumatic 
stress disorder. In this study, the Cronbach’s alpha coef-
ficient for this scale was 0.96.

Symptom burden
The M.D. Anderson Symptom Assessment Scale [32] was 
a widely used tool for evaluating symptom burden in can-
cer patients. The Chinese version of MDASI-C was trans-
lated and modified by researchers at the M.D. Anderson 
Cancer Center. The questionnaire included 13 multidi-
mensional symptom items, such as pain, fatigue, nausea, 
restless sleep, distress, and shortness of breath, forgetful-
ness, loss of appetite, lethargy, dry mouth, sadness, vom-
iting, and numbness. Six additional items were used to 
evaluate the impact of these symptoms on work, mood, 
walking, relationships, and daily enjoyment. Patients 
rated the severity of their symptoms over the past 24  h 
on a scale of 0 (absent) to 10 (most severe), providing a 
comprehensive assessment of symptom burden across 
multiple dimensions. The Cronbach’s alpha coefficient for 
this study was 0.95.

Illness perception
The Brief Illness Perception Questionnaire (BIPQ) was 
used to measure participants’ illness perception. The 
scale, developed by Broadbent [33], was later revised 
by Mei [34] to include a Chinese version. It consisted of 
eight items divided into cognition, emotion, and com-
prehension domains as well as one open-ended ques-
tion (What are the three most important factors in the 
development of lung cancer, in order of importance? ). 
The study utilized a 10-point Likert scale to rank items 
one through eight, with a range of 0–80 points. The ninth 
item required an open response. A higher total score 
indicated a greater tendency for individuals to experience 
negative perceptions and perceive symptoms of illness 

https://www.wjx.cn/
https://www.wjx.cn/
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as more severe. In this study, the Cronbach’s alpha coef-
ficient for this scale of eight scoring items was found to 
be 0.73.

Psychological resilience
The study measured participants’ psychological resil-
ience using the 10-item Connor Davidson Resilience 
Scale (CD-RISC-10), originally developed by Connor 
and Davidson [35], and later revised by Campbell based 
on CD-RISC-25. The scale was designed to assess an 
individual’s level of emotional resilience in a passionate 
environment. It comprised 10 items, rated on a 5-point 
Likert scale (0 = never, 1 = rarely, 2 = sometimes, 3 = often, 
4 = always). The total score ranged from 0 to 40 points, 
with higher scores indicating greater resilience. The study 
utilized the Chinese version of CD-RISC10, which was 
translated and revised by Ye et al. [36], to measure psy-
chological resilience. The Cronbach’s alpha coefficient of 
the scale in this study was 0.96.

Coping modes
The study measured participants’ coping modes using the 
Medical Coping Modes Questionnaire (MCMQ), a spe-
cialized tool for measuring patient coping modes. The 
MCMQ was first designed by Feifel in 1987 [37] and was 
translated and revised into Chinese by Shen S and Jiang 
Q in 2000 [38]. It consisted of 20 items and three dimen-
sions: confrontation (eight items), avoidance (seven 
items), and acceptance-resignation (five items). The 
study utilized a 4-point scoring system to evaluate cop-
ing events, with scores ranging from 1 to 4 based on the 
strength of each event. Eight items (1, 4, 9, 10, 12, 13, 18, 
and 19) were negatively scored, resulting in a total score 
range of 20 to 80 points. A higher score indicated a more 
frequent use of this coping mode. The three dimensions 
of this scale can be split into three scales for separate use. 
The reliability coefficients of the Confrontation Coping 
Mode Scale, Avoidance Coping Mode Scale, and Accep-
tance-resignation Coping Mode Scale were 0.69, 0.60, 
and 0.76.

Social Support
The study used the Perceived Social Support Scale (PSSS) 
developed by Zimet [39] to assess the level of self-under-
standing and perceived social support in postoperative 
lung cancer patients. The Chinese version of the PSSS, 
as adapted by Chou [40], showed satisfactory reliabil-
ity and validity. The 12-item scale comprised of three 
dimensions: family, friend, and other support, and was 
rated using a 7-point Likert scale (1 = strongly disagree, 
7 = strongly agree). The scale’s total score ranged from 
12 to 84, with a higher score indicating a greater subjec-
tive sense of social support received by individuals. The 

Cronbach’s alpha coefficient for this scale in this study 
was 0.94.

Statistical analyses
The questionnaire was validated and double-checked 
before being input into Excel to ensure accuracy. Statisti-
cal analysis and processing of the questionnaire data were 
conducted using Statistical Product and Service Solutions 
(SPSS) 26.0 software. All statistical tests were two-sided 
with a significance level of α = 0.05. The quantitative data 
were presented using means and standard deviations, 
while the qualitative data were represented by frequency 
distributions. The data that conforms to normal distribu-
tion was analyzed using independent sample t-test for 
comparison between two groups and one-way ANOVA 
analysis for comparison between multiple groups. Non-
normal distribution data were analyzed using non-para-
metric Wilcoxon rank sum test for comparison between 
two groups and Kruskal-Wallis -H -Test for comparison 
between multiple groups. Additionally, Spearman corre-
lation analysis was used to study the correlations among 
CRW, MDASI-C, BIPQ, CD-RISC-10, MCMQ, and 
PSSS. A hierarchical linear regression analysis was per-
formed to identify the multidimensional factors affect-
ing CRW. All variables significantly correlated with the 
outcome variable (p < 0.05) were included in the corre-
sponding hierarchical regression analysis. Using Mishel’s 
Uncertainty in Illness Theory as a framework, a four-
step model was adopted to study the factors influencing 
cancer-related concerns. The model includes individual 
factors such as sociodemographic and disease-related 
data, as well as psychological resilience, stimulus frame 
(symptom burden, illness perception, social support, and 
sources of disease information), and coping modes.

Results
In this study, 307 questionnaires were distributed (227 
electronic, 80 paper). Five paper questionnaires were 
invalid, resulting in 302 valid questionnaires and a recov-
ery rate of 98.37%. The participants were 302 postopera-
tive lung cancer patients, with 36.75% male and 63.25% 
female, aged 18–83 years (mean age 52.73, SD 13.07). 
Most patients (90.07%) were married. Additional demo-
graphic and clinical information is in Table 1.

89.07% of people had cancer-related worries after sur-
gery and median (interquartile range, IQR) score for 
CRW was 380.00 (130.00, 720.00) with a range of 0-1600. 
86.42% reported worry about future prospects, 84.11% 
worry about physical and symptomatic problems, 79.80% 
worry about social and interpersonal problems. Among 
the 16 worry items of BCWI, the highest frequency of 
patient worries was “About cancer itself” (80.46%), fol-
lowed by “About whether cancer might get worse in 
the future” (79.14%); the lowest frequency concern was 
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“about sexual issues” (44.37%). According to the aver-
age score of the items in the three dimensions of CRW, it 
could be seen that patients had the highest standardized 
score (standardized score = median score/the total score 
of the dimension*100%) in future prospects (30.00%), the 
second standardized score in physical and symptomatic 

problems (20.00%), and the lowest in social and interper-
sonal problems (15.00%) as it is shown in Table 2.

On the total score of the CRW scale, patients’ cancer-
related worry was significantly correlated with their gen-
der (p = 0.009) and annual family income (p = 0.018; see 
Table  1). The results suggested that gender and annual 
family income were related to the level of concern 

Table 1 Characteristics of early-stage lung cancer patients after surgery (n = 302)
Variables Frequency (%) M(P25, P75) z/H p-value
Age <50 110 (36.42) 330.00 (130.00,752.50) -0.10 0.914

≥ 50 192 (63.58) 385.00 (122.50,710.00)
Sex Male 111 (36.75) 240.00 (60.00,600.00) -2.62 0.009**

Female 191 (63.25) 450.00 (160.00,760.00)
Residence Rural area 50 (16.56) 545.00 (185.00,780.00) 2.84 0.242

Town 98 (32.45) 310.00 (67.50,770.00)
City 154 (50.99) 335.00 (150.00,682.50)

Lifestyle With family 290 (96.03) 380.00 (130.00,712.50) -0.68 0.495
Alone 12 (3.97) 350.00 (230.00,875.00)

Education Primary school and below 42 (13.91) 595.00 (87.50,810.00) 5.31 0.256
Junior high school 87 (28.81) 400.00 (140.00,680.00)
High school 53 (17.55) 260.00 (40.00,795.00)
Vocational high school 47 (15.56) 480.00 (160.00,710.00)
University and college 73 (24.17) 250.00 (140.00,560.00)

Marital status Married 272 (90.07) 380.00 (130.00,710.00) -0.00 0.998
Single/divorced/widowed 30 (9.93) 245.00 (105.00,827.50)

Childbearing history No 31 (10.26) 340.00 (140.00,790.00) -0.25 0.799
Yes 271 (89.74) 380.00 (130.00,710.00)

Religious No 284 (94.04) 380.00 (130.00,710.00) -0.19 0.844
Yes 18 (5.96) 245.00 (75.00,865.00)

Insurance No 52 (17.22) 405.00 (112.50,685.00) -0.01 0.992
Yes 250 (82.78) 345.00 (130.00,727.50)

Annual household income(ten thousand yuan) <5(Low) 53 (17.55) 590.00 (225.00,830.00)a 8.03 0.018*

5~10(Middle) 105 (34.77) 370.00 (120.00,790.00) b

>10(High) 144 (47.68) 315.00 (122.50,632.50)b

Smoking Never 220 (72.85) 420.00 (142.50,757.50) -1.92 0.055
Yes or Stopped smoking 82 (27.15) 240.00 (90.00,610.00)

Employment status Unemployed/Students 45 (14.90) 380.00 (80.00,800.00) 0.52 0.769
Employed 195 (64.57) 350.00 (140.00,720.00)
Retired 62 (20.53) 430.00 (90.00,682.50)

Previously received psychological counseling No 270 (89.40) 380.00 (130.00,720.00) -0.73 0.462
Yes 32 (10.60) 455.00 (150.00,757.50)

Sources of disease information (from medical staff ) No 65 (21.52) 410.00 (160.00,755.00) -1.40 0.162
Yes 237 (78.48) 370.00 (110.00,710.00)

sources of disease information (from internet or applications) No 161 (53.31) 320.00 (70.00,685.00) -2.25 0.024*

Yes 141 (46.69) 410.00 (170.00,770.00)
Physical comorbidity No 249 (82.45) 380.00 (130.00,755.00) -0.57 0.563

Yes 53 (17.55) 320.00 (145.00,695.00)
Clinical tumor stage I 282 (93.38) 380.00 (130.00,712.50) -0.50 0.616

II 20 (6.62) 370.00 (15.00,785.00)
Lung cancer type Squamous cell carcinoma 58 (19.21) 230.00 (107.50,592.50) -1.82 0.069

Adenocarcinoma 244 (80.79) 410.00 (132.50,750.00)
Pairwise comparison: if the superscript letters (a, b) were different, it indicated that there was a statistically significant difference in comparison between groups 
(p<0.05)
**p<0.01
*p<0.05



Page 7 of 13Yang et al. BMC Psychology          (2024) 12:463 

patients had after developing cancer. Additionally, there 
was a correlation between patients who received infor-
mation about their disease from the internet or applica-
tions and their level of CRW (p = 0.024; see Table 1).

The correlation analysis between various scales 
revealed a significant correlation (p < 0.05; see Table 3) 
between CRW and MDASI-C, BIPQ, CD-RISC-10, and 

two dimensions of MCMQ (excluding avoidance). It 
was worth noting that avoidance coping modes did not 
show a correlation with CRW. In addition, according to 
the summary of the ninth open-ended question on the 
BIPQ, patients believed that the main causes of lung can-
cer were genetics, fatigue, stress from work, family or life, 
negative emotions (anger, worry) and unhealthy lifestyle 
(diet, work and rest, smoking), environmental factors 
(poor air quality, secondhand smoke, cooking fumes), 
and new coronavirus pneumonia (including vaccination, 
new coronavirus infection), etc. Further stratified linear 
regression analysis was conducted to determine the cor-
relation between the dependent and independent vari-
ables (Table 4).

Table 4 presented the results of the hierarchical linear 
regression analysis for CRW in early-stage lung can-
cer patients. First, all scales included in the hierarchical 
regression analysis were tested for collinearity (variance 
inflation factor, VIF). The average VIF value was slightly 
above 1, indicating that the results were acceptable [41]. 
Second, the core research variables were divided into 
four levels according to the theoretical research, and the 
variables included in each level were analyzed separately. 
Model 1 included personal characteristics as indepen-
dent variables and explained 5% of the variance in CRW. 
The analysis identified only two variables associated with 
CRW: being female (compared to male) and having low 

Table 2 The mean scores of each item and each dimension in CRW of early-stage lung cancer patients after surgery (n = 302)
Items Number of 

occurrences
frequency(%) score [M(P25, P75)] Stan-

dardized 
score 
(%)

CRW 269 89.07 380.00(130.00, 720.00) 23.75
Future prospects 261 86.42 180.00(60.00, 322.50) 30.00
 (1) About whether cancer might get worse in the future 239 79.14 30.00(10.00, 60.00)
 (2) About “cancer” itself 243 80.46 40.00(10.00, 62.50)
 (3) About effect of current treatment 218 72.19 20.00(0.00, 50.00)
 (4) About life and death of oneself 229 75.83 40.00(10.00, 60.00)
 (5) About how to cope with cancer situation 218 72.19 20.00(0.00, 50.00)
 (6) About mental status 219 72.52 20.00(0.00, 50.00)
Physical and symptomatic problems 254 84.11 80.00(20.00, 170.00) 20.00
 (7) About physical symptom 238 78.81 30.00(10.00, 50.00)
 (8) About side effect of surgical treatment 236 78.15 30.00(10.00, 50.00)
 (9) About change of appearance 180 59.60 10.00(0.00, 40.00)
 (10) About sexual issues 134 44.37 0.00(0.00, 30.00)
Social and interpersonal problems 241 79.80 90.00(10.00, 220.00) 15.00
 (11) About relationships with family members 136 45.03 0.00(0.00, 30.00)
 (12) About doing job or house work 212 70.20 20.00(0.00, 50.00)
 (13) About relationships with medical staff 141 46.69 0.00(0.00, 30.00)
 (14) About the future of family members 190 62.91 10.00(10.00, 50.00)
 (15) About economic problems 198 65.56 20.00(0.00, 50.00)
 (16) About relationships with relatives, friends or colleagues 147 48.68 0.00(0.00, 40.00)
Note “Number of occurrences” = the number of patients with a score of > 0 for this item; “Frequency” = percentage of number of occurrences/ the total number of 
patients; “Standardized score” = percentage of median score/ the total score of the item

Table 3 Correlations between symptom burden, illness 
perception, psychological resilience, social support, coping 
modes and cancer-related worry in early-stage lung cancer 
patients after surgery (n = 302)
Variables M ± SD CRW

r p
Symptom burden 48.40 ± 37.14 0.67*** p<0.001
Illness perception 39.55 ± 13.17 0.49*** p<0.001
Psychological 
resilience

26.52 ± 9.26 -0.44*** p<0.001

Social support 62.25 ± 17.15 -0.40*** p<0.001
Coping mode
 Confrontation 
coping mode

20.59 ± 3.55 -0.17** 0.002

 Avoidance coping 
mode

16.19 ± 2.46 -0.005 0.936

 Acceptance-
resignation coping 
mode

8.38 ± 2.68 0.48*** p<0.001

***p<0.001
**p<0.01
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income (compared to high income). In model 2, psy-
chological resilience was identified as an individual psy-
chological characteristic and placed in the second level, 
resulting in a 9% increase in explanatory power. Model 3 
added the antecedents of uncertainty, including symptom 
burden, illness perception, social support, and source of 
disease information, at the third level. This significantly 
increased the explanatory power of the overall regression 
model by 53%. The addition of coping modes, specifically 
confrontation coping mode and acceptance-resignation 
coping mode, to model 4 only increased the explanatory 
power of the overall regression model by 1%. The over-
all model demonstrated a total explanatory power of 
68%. In Model 4, factors that significantly correlated with 
CRW included middle income(β = 2.17), psychological 
resilience(β=-2.42), symptom burden(β = 12.62), illness 
perception( β = 9.17), social support( β=-3.27), and source 
of disease( β = 2.01), as well as confrontation coping mode 
( β=-1.98) and acceptance-resignation coping mode( 
β = 2.77), see Table 4.

Discussion
This study analyzed data from 302 patients to investigate 
the clinical, demographic, and psychosocial factors that 
correlated with cancer-related worry in patients with 
early-stage lung cancer after surgery. The study extended 
our understanding of the specific content and rele-
vant factors of psychological distress in post-operative 
patients with early-stage lung cancer, a relationship that 
had not been fully investigated.

The study revealed that Chinese patients with early 
stage lung cancer were primarily concerned about their 
future prospects related to the disease itself, while sexual 
life problems caused by cancer were of least concern. 
This finding was consistent with previous studies [42], 
but this study provided more specific information on 
patients’ cancer-related worries. Lung cancer was widely 
perceived as a serious illness by the public due to its high 
cancer-specific mortality rate and low survival rate after 
diagnosis [43]. Consequently, patients with lung cancer 
often experience significant psychological distress after 
diagnosis. Even if the tumor was successfully removed, 
patients might still face challenges during recovery [44]. 
According to Reese’s research [45], long-term survivors 
of lung cancer experienced mild sexual distress. They also 
noted that sexual distress was significantly associated 
with physical and emotional symptoms. Although this 
study found that patients were least concerned about sex-
ual distress, it should be noted that this study was based 
on the early stages of recovery after cancer surgery. Due 
to the postoperative repair of their body and emotions, 
patients were primarily focused on meeting their physi-
ological and safety needs [10]. Further validation and 
exploration are required as there are limited studies on 

sexual distress in post-operative patients with early-stage 
lung cancer.

This study found that gender and annual family income 
were associated with the CRW of early-stage lung cancer 
patients. Among them, women and patients from low-
income families had higher CRW scores, which was simi-
lar to the results of CRW in other cancer studies [14, 46]. 
The reason might be that women were more conscious 
about uncomfortable symptoms than men, and women 
were more concerned about the duration of the disease 
and subsequent treatment effects than men [47]. More-
over, lower annual family income might cause patients to 
face more financial pressure in terms of medical expenses 
and treatment, thereby increasing their concerns about 
the consequences of the disease [48]. In addition, several 
other studies have found that education level, smoking 
status, and tumor stage had an impact on cancer-related 
worry scores [14, 47], but this study did not show statisti-
cal significance.

After controlling for demographic covariate factors, the 
study found a significant negative relationship between 
psychological resilience and CRW. In a study conducted 
by Chen et al. [49], lower levels of psychological resilience 
were observed in post-operative lung cancer patients, 
which had a direct impact on their emotional state. In the 
context of treatment and recovery after lung cancer sur-
gery, medical professionals should prioritize enhancing 
patients’ psychological resilience. This could be achieved 
through psychological support and appropriate interven-
tions to improve emotional health and quality of life.

The antecedents in the illness uncertainty theoretical 
framework, such as symptom burden, illness percep-
tion, social support, and sources of disease information, 
were shown to be significantly associated with patients’ 
cancer worries in this study. The theory of uncertainty 
in illness [50] posited that uncertainty was caused by 
stimulus frames, cognitive abilities, and structural pro-
viders. In this study, these antecedents corresponded 
to symptom burden, illness perception, social support, 
and sources of disease information, and they correlated 
with patient worry related to cancer. Patients with a high 
symptom burden, high illness perception, low social sup-
port, and excessive attention to disease information on 
the Internet were more likely to have high cancer-related 
concerns. Previous studies [40, 51] have verified the rela-
tionship between symptom burden, illness perception, 
and social support with psychological distress in lung 
cancer patients. However, there have been few studies 
on this patient group after surgery for early-stage lung 
cancer, particularly based on the uncertainty theoretical 
framework. Additionally, when analyzing the anteced-
ents of structured providers, we included the sources 
from which patients receive information about their dis-
ease, particularly statistics from medical staff and online 
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platforms. Our study found that patients who frequently 
accessed disease information on the internet had higher 
cancer-related worry scores. This was consistent with 
previous qualitative studies [10] which had shown that 
patients often turn to the internet for disease-related 
knowledge due to a perceived lack of effective informa-
tion from medical staff.

This study also explored the association of CRW with 
coping modes. According to the theoretical framework 
of uncertainty in illness, coping modes are key for man-
aging uncertainty, as uncertainty influences patients’ 
coping methods. Previous research [51] has shown that 
different coping modes can affect patients’ emotional 
states. Because this study focused primarily on the fac-
tors correlated with CRW, we included coping modes as 
independent variables in the linear regression analysis. 
The results indicated that CRW was negatively correlated 
with the coping mode of confrontation and positively 
correlated with the coping mode of acceptance-resigna-
tion. Acceptance-resignation, a negative coping mode, 
has been shown [52] to be associated with patients’ fear 
of disease progression and negative attitudes toward the 
disease, which decreases their confidence in treatment. 
Poręba-Chabros et al. [53] found that negative coping 
patterns were significantly associated with depression. 
When patients adopt an acceptance-resignation coping 
mode, their compliance behaviors decrease as they suc-
cumb to the disease. Conversely, confrontation, a positive 
coping mode, can enhance patients’ psychosocial adapt-
ability, buffer psychological distress, and improve quality 
of life [52]. Interestingly, avoidance coping modes did not 
show a correlation with CRW in the postoperative pop-
ulation of early stage lung cancer, which is inconsistent 
with previous studies [54]. This lack of correlation may be 
due to several factors. The focus of our study on the first 
month after surgery may mean that patients are more 
focused on immediate physical recovery rather than 
engaging in avoidance behaviors. The nature of avoidance 
coping may temporarily alleviate worry without address-
ing underlying concerns, resulting in no measurable 
effect on CRW. Sample characteristics, measurement 
limitations, and individual differences in coping modes 
may also contribute to bias. In addition, strong psycho-
logical resilience, robust support systems, positive surgi-
cal outcomes, and increased health education may make 
avoidance modes less relevant or impactful on CRW in 
this population. Although the two coping modes were 
found to be associated with cancer-related worry in our 
study, hierarchical regression analysis showed that their 
influence on patients’ worry was small. Future research 
should explore the mechanisms of cancer-related worry 
and coping modes based on the theoretical framework 
of illness uncertainty. Given the association between 
cancer-related worry and coping modes, psychological 

intervention for patients should be emphasized in clini-
cal practice. Healthcare professionals should conduct 
comprehensive psychological assessments and provide 
effective emotional support and education to help cancer 
patients develop more effective coping modes and reduce 
worry caused by uncertainty.

Strengths and limitations
This study presented evidence for CRW and the influenc-
ing factors that postoperative patients with early-stage 
lung cancer face. Based on the results, healthcare pro-
viders could identify the specific unmet needs of these 
patients more precisely and develop effective interven-
tion strategies to improve their emotional state and 
quality of life. While the existing literature has exten-
sively discussed psychological symptoms such as anxi-
ety, depression, and fear in patients with mid-to-late 
stage lung cancer, relatively little research has been con-
ducted on the mental health of postoperative patients 
with early-stage lung cancer, who are an important group 
of long-term lung cancer survivors [55]. As the num-
ber of patients diagnosed with early-stage lung cancer 
increases, so does concern about their mental health and 
unmet needs [56, 57].

Nonetheless, this study also has some limitations. First, 
the single-center cross-sectional design and relatively 
small sample size may limit the generalizability of the 
findings to the broader population of early-stage lung 
cancer patients.

Second, while the study adopted a theoretical frame-
work, it primarily conducted basic factor analysis with-
out delving into the interaction mechanisms between 
the identified factors. This limitation restricts our under-
standing of how these factors interplay to influence can-
cer-related worry (CRW) in postoperative patients. In 
addition, while the CRW variable is largely operational-
ized in a similar way to the BIPQ and psychological resil-
ience, we found no high correlation between these scales, 
as indicated by the Variance Inflation Factor (VIF). This 
means that multicollinearity, or the overlap between the 
variables, is not an issue in our study. However, we rec-
ognize that the scales we used may have limitations and 
might not fully capture the specific experiences of our 
sample. Therefore, future research should use different 
methods to measure CRW and related factors to bet-
ter understand their individual effects on cancer-related 
worry.

Third, CRW is a dynamic process [20], and this study 
only focused on the patients’ situation within one month 
after surgery. This snapshot approach may not reflect the 
evolving nature of CRW over time. Longitudinal stud-
ies are needed to provide a more comprehensive under-
standing of how CRW and its influencing factors change 
throughout the postoperative recovery period.
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These limitations suggest that future research should 
adopt a longitudinal design to analyze and verify the 
identified factors over an extended period. Addition-
ally, expanding the study to include multiple centers and 
larger, more diverse sample sizes would enhance the gen-
eralizability of the findings. Exploring the interaction 
mechanisms between factors using advanced analytical 
methods could provide deeper insights into the com-
plexities of CRW. By addressing these limitations, future 
research can build on our findings to offer more robust 
and generalizable evidence on the psychological distress 
experienced by postoperative early-stage lung cancer.

Implications for practice
The results of the study indicated that early-stage lung 
cancer patients in China had significant concerns about 
their future prospects, particularly regarding the disease 
itself, with less attention paid to the impact of cancer on 
sexual life. To facilitate postoperative recovery effectively, 
healthcare providers must promptly identify and address 
these specific concerns by incorporating routine psycho-
logical assessments and developing tailored intervention 
strategies, such as cognitive-behavioral therapy and resil-
ience training, to improve patients’ mental health and 
overall well-being.

Moreover, this study identified psychological resil-
ience, symptom burden, illness perception, social sup-
port, sources of disease information (from the Internet 
or applications), and coping modes of confrontation 
and acceptance-resignation as key predictors of cancer-
related worry in postoperative early-stage lung cancer 
patients. Managing patients’ postoperative emotional 
states and enhancing their quality of life requires a deep 
understanding and proactive intervention by healthcare 
professionals. Specific strategies include providing psy-
chological assessments, developing individualized care 
plans, facilitating support groups, and utilizing technol-
ogy for continuous support.

Conclusions
The study provided insight into cancer-related worry 
among Chinese patients after surgery for early-stage 
lung cancer. The results showed that patients were most 
concerned about their future prospects, particularly the 
disease itself, while relatively little attention was paid to 
their sexual distress. The study identified several key fac-
tors that correlated with cancer-related worry, including 
psychological resilience, symptom burden, illness per-
ception, social support, and sources of disease informa-
tion from the internet, as well as coping modes. These 
findings emphasized the significance of healthcare pro-
viders identifying and addressing the individual needs 
of patients during post-operative recovery. It is impor-
tant to improve the emotional state and quality of life of 

patients through psychological support and disease edu-
cation. This study provides guidance for post-operative 
care of patients with early stage lung cancer and suggests 
avenues for future research. Specifically, further explora-
tion of the mechanisms of these relationships and devel-
opment of effective interventions are needed.
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