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Abstract
Purpose: To study the level of fear of cancer recurrence (FCR) in patients receiving surgery for non-small cell
lung cancer (NSCLC) and explore related factors, so as to improve the hope level in this population, help
enhance the con�dence to defeat the disease and thereby increase the quality of life.

Methods: A total of 327 postoperative NSCLC patients from the National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College  were enrolled. All participants �lled in General Questionnaire, Fear of Progression
Questionnaire-Short Form (FoP-Q-SF), Herth Hope Index (HHI) Scale, and Social Support Rating Scale
(SSRS).

Results: The mean FoP-Q-SF score was (30.3 ± 9.48) points in postoperative NSCLC patients, and that ≥ 34
points was reported by 188 patients (57.5%). Patient gender and family income were independent risk
factors for FCR (both p<0.05). Correlation analysis revealed a negative association between FCR and hope
level (p<0.05) while a positive association between hope level and social support (p<0.05). Notably, the
social support played a mediation role between FCR and hope level in patients receiving surgery for NSCLC
(contribution effect: 30.24%).

Conclusion: Postoperative NSCLC patients experience a moderate-level of FCR, especially the females and
those with a low family income. Social support plays a partial mediation role between the FCR and hope
level in this population. In that way, increase in the level of social support can elevate the hope level in
patients, thereby decreasing the level of FCR and advancing recovery.

Introduction
Lung cancer is one of the most prevalent malignancies on a global scale. Statistically, lung cancer affected
approximately 2.20 million people worldwide in 2020, making it the second most common malignant
tumor[1]. Besides, the mortality of lung cancer exceeds 25% with around 1.50 million related deaths
annually, which keeps the �rst all the year round[1]. Histologically, lung cancer mainly presents as non-small
cell lung cancer (NSCLC) at a high rate of around 85%[2]. Recent years have witnessed an increasing
incidence of NSCLC[2]. Currently, surgery-based comprehensive therapy remains the mainstay in treatment
of NSCLC. By the march of surgical techniques in recent years, the 5-year survival rate of lung cancer after
surgery has increased from 71.7–85.4%[3]. Molecular target therapy and immunotherapy have been
emerging as viable options in patients with sensitive gene mutations after surgery and those at an
advanced stage, with contributions to prolong survival and decrease the rate of metastasis and
recurrence[4–6]. Nevertheless, 50% of the patients remain at a high risk of recurrence and metastasis after
surgery, which makes the patients bear a heavy psychological burden[7–8].

Fear of cancer recurrence (FCR) represents concerns about return, progression or metastasis of cancer. It is
a common mental status in patients suffering from disease progression or after aggressive treatment[9–10].
Besides, it can occur at the time of diagnosis and exist throughout the whole treatment and survivorship
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trajectory. With such fear, the survival time and quality of life in these patients can be severely affected.
Research revealed that FCR of varying degrees exists in around 49% cancer patients, and living long-term in
fear may result in decline of treatment compliance and severely affect the quality of life and clinical
outcome[11].

Hope theory, �rst put forward by Snyder[29], points out that hope represents the major concept of positive
psychology, with maximum opportunity to mine potentials in individuals based on their positive
psychological capital and power[12]. In that way, the individuals will be more capable of dealing with
negative stimuli and thereby gain more expectations, con�dence and beliefs about the future[13]. Previous
research demonstrated the association between FCR and hope level in patients with NSCLC[14] and reported
that high hope levels are bene�cial for patient mental health and physical recovery. By now, studies on how
the FCR affects hope level in this patient population are lacking. Qian et al. [15] reported that certain social
support could increase the hope level and advance mental health in patients, which in turn could improve
the ability of disease resistance.

The current study focused on following two tasks: 1) discuss the in�uencing factors of FCR in
postoperative NSCLC patients and explore potential associations of FCR with hope level and social support;
2) based on the assume that social support plays a mediation role between patient hope level and FCR,
discuss whether higher levels of social support can elevate the hope level in patients to decrease FCR,
thereby making patients gain more con�dence against illness and enjoy higher quality of life.

1. Patients And Methods

1.1 Patients 
With the convenience sampling method, 327 NSCLC patients who were admitted for surgical treatment in
the National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy
of Medical Sciences and Peking Union Medical College, between January and December 2021 were
included. Inclusion criteria: 1) age ≥18 years old; 2) intraoperative frozen section examination and de�nitive
pathology indicative of NSCLC; 3) patients offering informed consent and willing to participate in this
project. Exclusion criteria: 1) comorbidities of other severe limb or psychological diseases; 2) cognitive
disorder; 3) disorders of communication or language comprehension. 

1.2 Research methods

1.2.1 Survey tools

1.2.1.1 General Questionnaire: 
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A self-designed General Questionnaire was used with following contents: age, gender, education level,
occupation, marital status, family income, medical expenses protection, smoking history, surgical
procedure, and number of children. 

1.2.1.2 Fear of Progression Questionnaire‐Short Form (FoP‐Q‐SF): 

An unidimensional scale FoP‐Q‐SF (Chinese version), which was originally developed by Mehnert et al. [16]

and translated by Wu et al. [17], was used. There are 12 items scored on a 5-point Likert scale from 1 (not at
all) to 5 (extremely), with the resulting sum score ranging from 12 to 60 points. A score ≥34 represents
psychological dysfunction. A score ≥4 reported in at least 50% items represents moderate-level FCR and
that reported in at least 75% items represent high-level FCR. The correlation coe�cient for the Chinese and
original versions ranged 0.578-0.712 and the Cronbach's α was 0.883, suggesting the good reliability and
validity of the FoP‐Q‐SF.  

1.2.1.3 Herth Hope Index (HHI) Scale: 

The HHI scale was originally developed by Herth[18] and then translated and revised by Zhao[19]. The scale
contains 12 items divided by 3 sub-dimensions, including positive attitudes toward the reality and future
(n=4), active actions (n=4) and intimate relationships with others (n=4). All items are scored on a 4-point
Likert scale with scores ranging from 1 (strongly disagree) to 4 (strongly agree). The resulting sum score
ranges from 12 to 48 points, and a higher score indicates a higher hope level. A score of (12-23) represents
low hope level, (24-35) represents moderate hope level, and (36-48) represents high hope level. The revised
HHI scale has test-retest reliability = 0.92, Cronbach's α = 0.87 and construct validity = 0.85, indicative of
good reliability, validity and feasibility.  

1.2.1.4 Social Support Rating Scale (SSRS): 

The SSRS originally developed by Xiao et al. [20] comprises 10 items divided by 3 dimensions, including
subjective support (n=3), objective support (n=4) and support availability (n=3). Except for items 6 and 7, all
items are scored on a 4-point scale and a higher score indicates a higher level of social support. The SSRS
has test-retest reliability = 0.92 and the consistence of each item ranges from 0.89 to 0.91, which shows
good reliability and validity of the scale.  

1.2.2 Survey methods
All participants were instructed to �ll in electronic questionnaires according to their actual conditions after
they were fully informed of the research purpose and signi�cance and gave informed consent. A total of
330 questionnaires were distributed and 327 were returned, with the recovery rate of 99.1%. Clinical data
were checked and supplemented if needed by two workers based on the information documented in the
Hospital Information System (HIS). 
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1.2.3 Statistical analysis
Missing data were handled with Excel and data analysis was completed with SPSS 24.0. Measurement
data were reported as mean ± standard deviation. Enumeration data were assessed by x2 test. Comparison
of means from two data sets was done using t test if the data were independent, normally distributed and
conforming to homogeneity of variance, otherwise, test was applied. Comparison of means from multiple
data sets was done using one-way analysis of variance (ANOVA) if the data were independent, normally
distributed and conforming to homogeneity of variance, otherwise, rank sum test was adopted. Pearson
correlation analysis was performed to explore the relationships between FCR, hope level and social support.
Multiple-linear regression analysis was conducted to analyze the mediation role of social support between
FCR and hope level in patients. P<0.05 was considered as statistically signi�cant.

2. Results

2.1 FoP-Q-SF score in patients with different demographic
features
The mean FoP-Q‐SF score was (30.3 ± 9.48) points in postoperative NSCLC patients, and score ≥ 34 points
was reported by 188 patients (57.5%). There were statistical differences regarding the FoP‐Q‐SF score in
NSCLC patients varied by gender, nationality, religious belief, and family income (all p < 0.05) (Table 1). 
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Table 1
FoP-Q-SF score in postoperative NSCLC patients strati�ed by different demographic features(n = 372)

Project   Case FoP-Q-SF
score

x2

/t/F
p

Gender Male 141 28.62 ± 
10.74

7.900 0.005

Female 186 31.57 ± 8.21

Number of attacks Primary 319 30.22 ± 0.39 1.008 0.316

Recurrence 8 33.63 ± 
13.02

Number of foci Single 190 29.79 ± 9.47 1.287 0.257

Multiple 137 31.00 ± 0.49

Operative procedure Thoracoscopy 313 30.14 ± 9.28 2.064 0.152

Thoracotomy 14 33.86 ± 
13.13

Smoking Yes 57 28.29 ± 
12.52

3.094 0.080

No 270 30.72 ± 8.67

Smoke quitting Yes 52 28.61 ± 
12.07

1.878 0.154

No 5 25 ± 17.98

Uninvolved 270 30.72 ± 8.67

Education level Primary or below 25 30.96 ± 
13.74

0.252 0.908

Junior high 51 29.23 ± 
10.21

Senior high and Middle special 74 30.24 ± 9.15

College and Undergraduate 152 30.42 ± 8.96

Graduate and above 25 31.2 ± 8.08

Nationality Han 304 30.14 ± 9.34 4.182 0.003

Korean 2 18.5 ± 0.70

Manchu 17 32.42 ± 9.19

Hui 2 53.00 ± 7.07

Moggol 2 25.00 ± 5.65
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Project   Case FoP-Q-SF
score

x2

/t/F
p

Religious belief Yes 15 35.2 ± 13.12 4.238 0.040

No 312 30.06 ± 9.23

Residence Rural 25 31.32 ± 
12.36

0.877 0.453

Town 10 29.5 ± 9.82

City 65 31.8 ± 10.13

Urban 227 29.79 ± 8.91

Occupation Technician 33 30.12 ± 8.01 0.611 0.768

Administrative staff 63 31.58 ± 8.49

Medical staff 16 28.87 ± 7.95

Retired 104 29.22 ± 9.31

Farmer 30 31.4 ± 12.76

Unemployed/Job-waiting 7 33.42 ± 5.76

Worker 31 30.77 ± 
10.72

Businessman/Individual
contributor

20 31.45 ± 
11.48

Other 23 28.86 ± 8.48

Family income < 3,000 RMB 57 32.17 ± 
11.06

3.757 0.011

3,000–5,000 RMB 114 31.75 ± 9.11

5,000–10,000 RMB 104 29.50 ± 8.84

> 10,000 RMB 52 28.07 ± 8.87

Medical expenses
protection

Public expense 37 28.56 ± 8.83 1.477 0.221

Health/Commercial insurance 223 29.99 ± 9.23

NCMS 45 32.2 ± 10.57

Own expense 22 32.45 ± 
10.41

Marital status Unmarried 6 33.5 ± 10.05 0.286 0.836

Married 301 30.28 ± 9.47
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Project   Case FoP-Q-SF
score

x2

/t/F
p

Divorced 8 29 ± 12.37

Widowed 12 29.83 ± 8.26

Whether have a child Yes 316 30.24 ± 9.51 0.327 0.568

No 11 31.90 ± 8.47

Whether the children are
adult

Adult 251 29.96 ± 9.73 0.466 0.706

Partial adult 15 31.66 ± 
10.45

Under age 45 31.28 ± 7.97

No 16 31.56 ± 8.89

Whether lives alone Yes 87 31.12 ± 9.36 0.900 0.343

No 240 30.00 ± 9.52

Comorbidities Yes 131 30.01 ± 9.91 0.196 0.658

No 196 30.48 ± 9.20

Chemotherapy Yes 30 33.06 ± 8.53 2.827 0.094

No 297 30.02 ± 9.45

Radiotherapy Yes 10 32.8 ± 7.94 0.716 0.398

No 317 30.22 ± 9.52

FoP-Q-SF sum score     30.3 ± 9.48    

2.2 Multiple-linear regression analysis for in�uencing factors
of FCR in postoperative NSCLC patients
With the FoP‐Q‐SF score as an dependent variable and gender, nationality, religious belief and family
income as independent variables, multiple-linear regression analysis was performed. The result showed that
gender and family income were independent in�uencing factors of FCR in NSCLC patients (both p<0.05)
(Table 2).
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Table 2 

Multiple-linear regression analysis for in�uencing factors of FCR in postoperative NSCLC patients
(n=327)

Variable B β SE t p

FoP-Q-SF score 35.769 - 5.577 6.413 0.000

Gender 2.540 0.133 1.046 2.249 0.016

Nationality 1.172 0.073 0.883 1.327 0.185

Religious belief -3.974 -0.088 2.482 -1.601 0.110

Family income -1.235 -0.125 0.542 -2.279 0.023

F=4.580  P=0.001     R2=0.054  Adjusted R2=0.042

2.3 Associations of FCR with hope level and social support
Pearson correlation analysis demonstrated that the FCR level in postoperative NSCLC patients was
negatively associated with the hope level (r=-0.146, p<0.01) and social support (r=-0.255, p<0.01), while
there was a positive association between the hope level and social support (r=0.199, p<0.01) (Table 3). 

Table 3

 Associations of FCR with hope level and social support in postoperative NSCLC patients(n=372)

Project FCR Hope Social support

FCR 1    

Hope -.146** 1  

Social support -.255** .199** 1

**, P<0.01

 

2.4 Social support plays a mediation role between FCR and
hope level in postoperative NSCLC patients
The mediation effect of social support was tested by SPSS online tool after adjustment for gender,
nationality, religious belief and family income. It was noted that 0 was not included in all 95% CI determined
by Bootstrap, suggesting the partial mediation effect of social support between FCR and hope level in
patients with NSCLC (contribution rate = 30.24%) (Table 4-5). 
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Table 4 

Analysis of mediation effect of social support between FCR and hope level in postoperative NSCLC
patients (n=327)

  Hope level Social support Hope level

B β p B β p B β p

Constant 35.301** - 0.000 47.133** - 0.000 30.994** - 0.000

Gender 0.837* 0.122 0.026 -0.615 -0.040 0.448 0.893* 0.130 0.016

Nationality 0.299 0.036 0.507 0.293 0.016 0.764 0.272 0.033 0.538

Religious
belief

1.291 0.08 0.149 5.287** 0.146 0.007 0.808 0.05 0.363

Family
income

0.098 0.03 0.580 -0.094 -0.013 0.807 0.107 0.033 0.54

FCR -0.071** -0.199 0.000 -0.236** -0.295 0.000 -0.050* -0.138 0.014

Social
support

            0.091** 0.204 0.000

R ² 0.056 0.106 0.093

Adjusted R
²

0.042 0.092 0.076

F value F (5,321)=3.832, p=0.002 F (5,321)=7.644, p=0.000 F (6,320)=5.494, p=0.000

B, unstandardized regression coe�cient; β, standardized regression coe�cient; * p<0.05, ** p<0.01.

Table 5 

Test for the mediation effect of social support between FCR and hope level in postoperative NSCLC
patients

Project  Total
effect

a b a*b Mediation
effect

Direct
effect

FCR => social support => hope
level

-0.071** -0.236** 0.091** 0.022-0.022 -0.050*

* p<0.05, ** p<0.01.

3. Discussion

3.1 Current status of FCR in postoperative NSCLC patients
The current study found that the included NSCLC patients experienced a moderate-level of FCR (mean FoP‐
Q‐SF score: 30.3 ± 9.48) and over a half of them (57.5%) were scored ≥34 points, consistent with the study
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by Zhang et al. [21] Given the large portion of patients suffering from FCR, more attention should be paid in
medical staff. We reasoned that this might be due to the characteristics of cancer diseases (recurrence and
metastasis), a risk of recurrence after surgery and the insu�cient understanding of cancer in some patients.
In this context, individualized measures should be formulated to meet the demand of patients, which can be
achieved by observation and inquiry. In that way, the incidence of patient FCR, anxiety and depression can
be decreased. Furthermore, efforts can be made to encourage the patients to be active in facing illness and
instruct the family to provide good social support.  

3.2 In�uencing factors of FCR in postoperative NSCLC
patients
3.2.1 Gender The current study demonstrated that gender was an independent risk factor for FCR in
postoperative NSCLC patients. It was noting that female patients were more prone to develop FCR than
male patients with a higher FoP‐Q‐SF score, which is in agreement with the study of Zhang et al.[22] This
can be attributed to multiple aspects such as the psychology, physiology and society. Nowadays, females
are exposed to multiple stressors (such as family care while working) and they are more vulnerable to
psychological and emotional alterations and are poorer at handling accidental events than males. In
addition, females may have a nervous breakdown at the time of diagnosis with cancer and they may be
afraid that they cannot well take on the family responsibilities due to the risk of decreased work capability
after treatment. Therefore, a good nurse-patient relationship is in demand, which requires the nurses to
know about the patient personality traits and formulate individualized scienti�c care measures. For
example, nurses can encourage female patients from a child perspective (for instance, your child needs
his/her mother, or be an example yourself for your child), so as to increase the patient con�dence to defeat
the disease. 

3.2.2 Family income 
Family income was also noted as an independent risk factor for FCR in postoperative NSCLC patients.
Patients with a high family income may bear relatively small economic burden posed by disease and have
a low psychological stress toward prognosis and following treatment. In contrast, patients with a low family
income may suffer from a high level of FCR, bear a greater portion of their health care costs and experience
more concerns about cancer recurrence that may further increase the family's economic burden and affect
the normal life, and then feel guilty about every related issues. More attention should be paid in patients
with a low economic level. In the meantime, more economic supports should be sought either from the
family or the society according to the actual conditions so as to decrease the medical costs covered by
patient themselves and lower the family's economic burden. By this way, this patient population can
experience a decreased level of FCR and thereby enjoy a higher quality of life. 
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3.3 Associations of FCR with hope level and social support in
postoperative NSCLC patients
In the present study, a negative association between FCR and hope level in postoperative NSCLC patients
was demonstrated. This indicates that a higher level of FCR predicts a lower hope level and decreased
con�dence and capability to defeat the disease. Additionally, the hope level was reduced during disease
treatment and management, consistent with the previous literature[23]. As de�ned by Snyder, "Hope" as a
positive motivational status is a kind of individual thought, behavioral tendency and cognitive
characteristic[24]. The negative psychological distress such as anxiety induced by concerns about disease
progression could reduce the positive motivation of patients and thereby impair the cognitive function[25].
The current study also noted a negative correlation between FCR and social support in these patients,
showing that a higher level of FCR was suggestive of a lower level of social support. The concern toward
disease recurrence will make the patients feel fear and lonely. However, the patients will regain hope under
the instruction, encouragement and help from the family, friends, social organizations and medical staff.
Research reported that high levels of social support and more support and understanding given in the
process of communication can increase the patient con�dence to defeat disease, alleviate negative
emotions and eventually reduce the FCR level[26].  

3.4 Mediation role of social support between FCR and hope
level in postoperative NSCLC patients
Based on correlation analysis, we further found that social support played a partial mediation effect
between FCR and hope level in postoperative NSCLC patients, with the contribution rate of 30.24%. Social
support is a generalized concept that can be either subjective or objective. Subjective support refers to the
visible or real support, while objective support is the perceived social respect, support and understanding[27].
Patients will experience less stress when they perceive support from their family, friends and medical staff,
and then they will gain more hope to defeat disease[28]. According to the “Hope theory” put forward by
Snyder[29], individuals at a high level of hope tend to take adaptive, positive emotions in face of di�culties,
that is, this group of people can be more positive in presence of disease as they are more skilled in
adjusting their mindsets. On this basis, social support can result in higher hope levels, thereby to increase
the con�dence against disease, decrease fear and establish healthier and more positive psychological
attitudes, leading to higher quality of life. Furthermore, social support also serves as an important factor
that promotes the capability of dealing with one’s own psychology and behaviors. In face of illness, patients
receiving a high level of social support are more capable of psychological regulation and they can change
their coping strategies and behaviors to decrease their FCR[30]. Medial staff as an important source of
social support should pay more attention to the inner psychological requirement and desire of patients at
different treatment stages. Meanwhile, they should offer su�cient help and guidance to patients via proper
manners or pathways while helping them perceive the support from their family and friends. The main
purpose is to meet their rational demands and make them correctly understand the disease, thereby
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decreasing their concerns and fear and increasing their con�dence and hope in face of illness. Furthermore,
medical staff should keep noticed for the patients at a high level of FCR and then provide proper
interventions (such as targeted psychological counseling, health education) or experience-based plans, and
look for more social supports.

4. Summary
To conclude, the current study revealed that NSCLC patients after surgery are at a moderate level of FCR,
which can be independently affected by the gender and family income. Social support plays a partial role in
mediating FCR and hope level in postoperative NSCLC patients, and increase the level of social support can
elevate the hope level and thereby decrease the FCR level. Medical staff should pay more attention to the
fear conditioning in postoperative NSCLC patients, especially the females and those with a low family
income. According to the speci�c conditions, they should instruct the patients to be more active and
intentionally perceive the positive emotions. Meanwhile, they are encouraged to mobilize more social
supports, so as to advance the physical and psychological recovery, improve quality of life and long-term
survival in these patients. The single-center design is one of the limitations of the current study. In the
future, multi-center, large-scale sample survey can be performed to increase the representativity of the
samples and decrease bias. Furthermore, this is a cross-sectional study, which fails to clarify the causal
relationship between variables, requiring further longitudinal research to validate the mediation effect of
social support.
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