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Abstract

Aims: To investigate the trajectory, influencing factors and dynamic relationships be-
tween fear of cancer recurrence (FCR) and quality of life (QOL) in lung cancer patients.
Design: Prospective longitudinal study.

Methods: Longitudinal data from 310 lung cancer patients across three hospitals in
China were assessed at 1, 3, 6 and 12 months postoperatively (T,-T,). Descriptive sta-
tistics characterised patient demographics, clinical characteristics, levels of FCR and
QOL. A linear mixed-effects model was employed to analyse FCR trajectories, iden-
tify influencing factors on these trajectories, and predict the impact of FCR on QOL.
Results: FCR changed significantly over time, with a slight decrease during T,-T,, an
increase at T, and gradual decline at T,. Higher fear levels were associated with fe-
male sex, suburban or rural residency, being a family breadwinner, presence of comor-
bidities and negative coping behaviours, and low family resilience. QOL negatively
correlated with FCR, and FCR predicted lower QOL.

Conclusions: At 3 and 6 months postoperatively, lung cancer patients, especially
women, suburban or rural residents, family breadwinners, those with comorbidities,
negative coping behaviours and low family resilience, reported high levels of FCR.
Healthcare providers should pay special attention to lung cancer patients especially
during the period of 3-6 months post-surgery and offer tailored interventions to im-
prove their QOL.

Implications for the Profession and Patient Care: Understanding the FCR trajectories,
its influencing factors and its negative impacts on QOL can guide the development of
targeted interventions to reduce fear and enhance well-being in patients with cancer.
Impact: Identifying the trajectories and influencing factors of fear of lung cancer re-
currence in patients at different time points informs future research on targeted in-
terventions to improve QOL.

Reporting Method: The study adhered to the guidelines outlined in the Statement on

Reporting Observational Longitudinal Research.
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1 | INTRODUCTION

The number of cases of lung cancer continues to increase worldwide.
According to the estimates reported by GLOBOCAN in 2020, newly
diagnosed cases of lung cancer accounted for 11.40% of all malig-
nant tumours, making it the leading cause of death (Sung et al., 2021).
Although significant advancements in medical technology have im-
proved the curative and survival rates of lung cancer, the rates of
recurrence and metastasis remain higher than those of most other
malignant tumours (Zeng et al., 2018). These factors remain the pri-
mary causes of treatment failure in patients with lung cancer. In the
context of a comprehensive treatment model, the prevalence of can-
cer recurrence for patients with lung cancer with Stage I, Stage Il and
Stage |l disease is 34%, 55% and 74%, respectively. Furthermore, the
prevalence of recurrence and metastasis within 2years of diagnosis
can reach as high as 80% (Park & Kim, 2019). Often, initial treatment
of recurrent or metastatic lung cancers fail and result in a poor prog-
nosis. This not only imposes significant physical and mental pressures
on patients, but also increases the economic burden on their families
(Vijayvergia et al., 2015). Lee et al. (2020) revealed that >60%-70%
of patients with lung cancer experienced varying degrees of psycho-
logical distress after diagnosis. Notably, the fear of cancer recurrence
(FCR) was the most common psychological problem faced by patients
with lung cancer (Lee et al., 2020). FCR is defined as emotional distress
caused by cancer recurrence, progression or metastasis after antican-
cer treatment (Simard et al., 2013).

FCR is a primary psychological problem affecting patients with
cancer (Mirosevic et al., 2019). High FCR levels were observed in
52.8% of patients with head and neck cancers, with 21.1% of these
patients having a lifetime history of selective anxiety or major de-
pression (Mirosevic et al., 2019). Additionally, 60.7% of patients
with breast cancer exhibit moderate to high levels of FCR (Schapira
et al., 2022), and approximately 46% of patients with lung cancer
experience moderate-to-severe FCR (Maoni et al., 2017). Patients
with cancer whom experience moderate-to-severe FCR often
demonstrate long-lasting concerns regarding cancer recurrence or
its progression. They may engage in unhelpful negative coping be-
haviours, such as excessive medical testing or avoidance, that lead to
disruptions in daily activities and a limited capacity to plan for the fu-
ture. These factors can result in increased medical costs, heightened
psychological distress (e.g. depression, anxiety, and post-traumatic
stress syndrome), impaired somatic functioning and reduced quality
of life (QOL) (Otto et al., 2018).

2 | BACKGROUND

Several longitudinal studies examining the course of FCR in patients
with cancer have yielded mixed findings. In Savard and Ivers (2013),
an 18-month study of 962 patients with different cancer types, FCR
levels were highest during the perioperative period, significantly de-
creased at 2months postoperatively and remained at a relatively sta-
ble baseline thereafter. In contrast, Séguin Leclair et al. (2019) found

What does this paper contribute to the wider
global clinical community?

e The fear of cancer recurrence showed a slight decrease
at 1-3months after surgery, followed by a notice-
able increase at 3-6months, and a gradual decline at
6-12months, postoperatively.

e Coping behaviours, levels of family resilience, sex, place
of residence, economic role in the household and pres-
ence of comorbidities influenced the level of fear of can-
cer recurrence among patients with lung cancer.

e The importance of addressing and managing the fear of
cancer recurrence among patients with lung cancer to
enhance their quality of life is emphasised.

e The present evidence has identified time-sensitive pe-
riods for intervention delivery with vulnerable popula-
tions, allowing for tailored interventions in patients with
lung cancer that may have a greater influence on quality

of life.

that FCR decreased significantly over time in most patients with can-
cer, although different decreasing trends were identified within vari-
ous trajectory groups. Thus, there appears to be a lack of consensus
regarding the trajectory of FCR in cancer populations, specifically
with regard to the timing of changes in FCR levels.

The Lee-Jones theoretical model of FCR that explores the influ-
encing factors of FCR trajectories in patients with cancer suggests
that antecedent individual and interpersonal factors contribute to
FCR development (Simard et al., 2013). Internal factors including so-
ciodemographic and clinical characteristics, coping behaviours and
illness perceptions can influence the FCR course in patients with
cancer (Simard et al., 2013; Zeng et al., 2018). For instance, female
sex, younger age and lower educational levels all predict more se-
vere FCR (Rha et al., 2022; Tran et al., 2022; Tsai et al., 2018). Cancer
survivors with higher FCR tend to employ more reassurance cop-
ing strategies but perceive them as ineffective (Simard et al., 2010).
Simard et al. (2013) reported that optimistic illness perceptions
are associated with lower FCR. Moreover, studies have shown
that psychological resilience and family resilience in patients with
cancer is negatively associated with FCR (Hu et al., 2021; Schapira
et al., 2022). The evidence is limited regarding the specific influence
of interpersonal factors on FCR in lung cancer patients. Collectively,
these variables may serve as potential influencing factors of FCR tra-
jectories in patients with lung cancer and necessitate further explo-
ration to understand their predictive effects on FCR.

Apart from examining its trajectory at specific time points,
the impact of FCR on QOL in patients with lung cancer has rarely
been explored. Current research on the impact of FCR on QOL
in patients with cancer has primarily focussed on breast cancer
(Schapira et al., 2022; Tran et al., 2022), gynaecological cancer (Tsai

d ¥ ‘vT0T ‘TOLTSIET

sdyy woxy

D PUE SWID L, 9Y) 39S “[$707/€0/L0] U0 Areaqr autquQ K31 98Uy S0 - vrwojife) jo ANsIdAIN £q 72691 U900 1 1 11°01/10p/wod Ad[im A

sdyy)

1oy /w00 Kot

P!

QSUSOIT SUOWWO)) dANERAI) d[qeor[dde oy Aq pauIdA0S o1e SO[AIIER () (ISN JO SI[NI 10§ ATRIqIT dUIUQ AJ[IAN UO (¢



YANG ET AL.

Journal of

1411

etal., 2018) and head and neck cancer (Mirosevic et al., 2019). These
studies have consistently demonstrated negative correlations be-
tween FCR and QOL (Reb & Cope, 2019; Tsai et al., 2018). However,
insufficient attention has been paid to patients with lung cancer
with high risks of recurrence and metastasis. Most research is done
using cross-sectional studies to explore FCR in patients with can-
cer (Simard et al., 2010; Tran et al., 2022) and focuses on assessing
FCR levels and identifying influencing factors at specific time points.
Consequently, few longitudinal studies have investigated the trajec-
tory of FCR changes and the dynamic relationships between FCR
and QOL in patients with cancer, providing impetus for this study.

A prospective longitudinal study was undertaken to examine the
trajectory of changes in FCR levels and identify influencing factors
of FCR in patients with lung cancer at 1, 3, 6 and 12months after
cancer surgery. The dynamic relationships between FCR and QOL
over time were analysed. This study's findings contribute towards
personalised and precise interventions to reduce FCR in patients
with lung cancer.

3 | THE STUDY
3.1 | Aims

This study investigated the trajectory of FCR changes, its influencing
factors, and the dynamic relationships between FCR and QOL in pa-

tients with lung cancer at four time points within 1 year post-surgery.

4 | METHODS
4.1 | Study setting and design

This prospective longitudinal study was conducted in Fujian
Province, China, between March 2021 and September 2022. The
study was approved by the Institutional Review Board of our insti-
tution and all recruited participants signed and provided informed
consent. Participants were administered the baseline questionnaire
1month after surgery (T,) through face-to-face interviews and fol-
lowed up at 3 (T,), 6 (T,), and 12 (T,) months after surgery, using
a special telephone in the thoracic surgery department, to investi-
gate the level of FCR, illness perceptions, family resilience, coping
behaviours and QOL. This study adhered to reporting guidelines
as outlined in the Reporting Observational Longitudinal Research
statement (Tooth et al., 2005) (Data S1).

4.2 | Participants
We recruited 310 patients with lung cancer from the thoracic sur-

gery departments of one provincial cancer hospital and two large

tertiary general hospitals in China. The inclusion criteria were: (1)

Clinical Nursing‘WI LEY

diagnosed with non-small cell lung cancer (NSCLC) by cytology or
pathology; (2) agez18years; (3) Karnofsky Performance Status
score of 260%,; (4) literate in Mandarin; and (4) voluntary involve-
ment in the study. Patients were excluded if they had: (1) mental
illness or severe medical conditions and were diagnosed with other
types of cancer or cognitive dysfunction; (2) severe intraoperative
or postoperative complications or metastases after surgery; or (3)
an expected survival time of less than 1year, as assessed by doctors.

4.3 | Data collection

According to the principle of calculating sample sizes for regression,
determined to be 5-10 times the number of independent variables
(Charan & Biswas, 2013), the sample size was calculated as follows:
Sample size =[number of independent variables x (5-10)] x [1 + (15%-
20%)]. Considering this study involved a total of 25 variables, with
a dropout rate of 15%-20% at each time point estimated, approxi-
mately 144-300 post-operative lung cancer patients were required.

4.3.1 | Sociodemographic characteristics

An information sheet was designed to collect participants' demo-
graphic data, including age, sex, religion, residential location, marital
status, educational level, monthly household income (RMB, yuan),
occupation, medical insurance type, smoking status and family

breadwinner status.

4.3.2 | Clinical characteristics

Patient clinical variables including cancer stage, length of hospital
stay (days), medical insurance type, comorbidities, surgical site, and
type of surgery were collected using self-reports and through medi-

cal chart reviews.

4.3.3 | FCR severity

The nine-item Fear of Cancer Recurrence Inventory-Short Form
(FCRI-SF) is a short form of the comprehensive FCRI (42-item)
(Simard et al., 2010) and corresponds to the severity subscale of the
FCRI. A Chinese version of the FCRI-SF (Peng et al., 2019) was used
in this study. The FCRI evaluates the presence and severity of intru-
sive thoughts associated with FCR. Each item is rated on a four-point
Likert scale ranging from 1 (never) to 4 (always). Higher scores indi-
cate higher FCR. When assessing the potential for clinical FCR, a cut-
off score of 13 is recommended (Simard et al., 2010). The Cronbach's
alpha coefficient of the Chinese version of the short form of the
FCRI was 0.912 (Lin et al., 2018). In this study, Cronbach's « for the
total scale was 0.893.
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4.3.4 | lliness perceptions

The Brief Illness Perception Questionnaire (B-IPQ; Broadbent
et al., 2006) was used to measure emotional and cognitive rep-
resentations of illness on an eight-item continuous linear scale
ranging from O to 10. Higher scores represented more negative
perceptions of illness. The Chinese version of the B-IPQ has been
widely used as a screening tool to assess illness perceptions in
China (Zhang et al., 2017). In this study, Cronbach's « for the total

scale was 0.769.

4.3.5 | Coping behaviours

The 19-item Medical Coping Modes Questionnaire (MCMQ) was
used to evaluate the cognitive behavioural and illness-related coping
strategies of patients with lung cancer, including confrontation, fear
avoidance and acceptance of resignation (Feifel et al., 1987). The
MCMQ is scored on a four-point Likert scale ranging from 1 (never)
to 4 (very much). Higher scores indicated better coping behaviours.
In this study, the Cronbach's « coefficient for the overall scale was
0.712.

4.3.6 | Family resilience

The 20-item Chinese version of the Family Hardiness Index (FHI)
was used to evaluate the resilience of patients with lung cancer,
including two dimensions of challenge control and commitment
(Yang et al., 2014). The scale is rated on a scale of 0-3 (O=false and
3=true). Total scores ranged from 20 to 80, with higher scores indi-
cating greater family resilience. In this study, the Cronbach's a coef-

ficient for the overall scale was 0.827.

43.7 | QOL

The Functional Assessment of Cancer Therapy-Lung (FACT-L) scale
(version 4) has been widely used to assess the QOL of patients
with lung cancer and has adequate psychometric properties (Cella
et al., 1995). The FACT-L contains 36 items covering factors of well-
being in the physical, functional, emotional and social/family realms,
and contains lung cancer subscales. All FACT-L items are rated on
a five-point Likert-type scale ranging from O (not at all) to 4 (very
much). Higher scores represented a better QOL, or fewer symptoms.
The test-retest reliability of the Chinese version of the FACT-L was
0.84 (Wan et al., 2007). In this study, the Cronbach's a coefficient for
the overall scale was 0.785.

At T,, we administered the complete questionnaire. At T,, T,
and T,, we used FCRI-SF, B-IPQ, MCMQ and FACT-L to assess the
severity of FCR, emotional and cognitive representations of illness,
cognitive behavioural and illness-related coping strategies, as well as
the QOL of lung cancer patients.

4.4 | Statistical analysis

IBM SPSS Statistics for Windows, version 26.0 (IBM Corp., Armonk,
NY, USA) and SAS 9.4 (SAS Institute, Cary, NC, USA) were used for
data analysis. The significance level was set at p<0.05 (two-tailed).
Descriptive statistics were used to describe the demographic and
clinical characteristics, FCR, and QOL. A linear mixed-effects model
(LMM) was used to analyse the change trajectory of FCR at different
measurement time points, the influencing factors of trajectories and
the predicted effect of FCR on QOL. In the LMM, model-fit criteria
were used to select the covariance structure with the best fit be-
tween the null model (without covariates) and the random intercept
model (introduced measurement time points), including the -2 re-
sidual log-likelihood, Akaike information criterion (AIC) and Bayesian
Information Criterion (BIC) (Herle et al., 2020). In addition, the LMM
offered a simple alternative for handling missing data at random

without requiring imputation (Herle et al., 2020).

4.5 | Ethical considerations

All study participants provided written informed consent and the
study design was approved by the Human Ethics Committee of
Fujian Medical University (No. 2021175).

5 | RESULTS
5.1 | Participant characteristics

As shown in Figure 1, the initial sample included 310 lung cancer
patients. However, 53 participants (17.09%) were subsequently ex-
cluded from the analysis due to physical problems or loss of follow-
up data. Among these, 50 (16.13%), 39 (12.58%) and 53 (17.10%)
participants were lost to follow-up at T,, T; and T,, respectively. At
T, and T,, 15 (5.52%) and 2 (0.78%) participants, respectively, pro-
vided re-consent to participate in the study. At T, the mean patient
age was 57.18years (standard deviation [SD], 11.80years; range,
50-66years). Approximately 56.13% of participants were male
and 67.10% were married. Furthermore, most of the participants
(80.65%) had Stage | disease. The mean length of hospital stay was
12.79days (SD=5.86). The sociodemographic and clinical charac-
teristics of the participants at each data collection time point are
presented in Table 1.

5.2 | Trajectory of FCR

Table 2 presents the fixed-effect coefficient estimates for FCR in
the mixed-effects models. Patients with lung cancer with clinical
FCR at baseline continued to display clinically significant levels of
FCR (FCR-SF 213) at all subsequent time points. The random inter-
cepts model displayed a significant change in FCR levels over time;
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FIGURE 1 The study flow diagram.
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Consented and completed data collection at T,
one-month (n=310)

Loss to follow-up (#=30)

1 *Out of touch (#=12)

1 ‘Refused (n=20)

I -Physical problem (#=10)
! .Psychological stress (#=8)

Y

Completed data collection at T, three-months
(n=260)

Loss to follow-up (17=4)

1 ‘Refused (n=3)

1
1-Unsatisfactory treatment (#=1) |

Re-consented (n=15)

y

Completed data collection at T, six-months
(n=271)

Loss to follow-up (#=16)

*Out of touch (#=3)

1 ‘Refused (n=7)

1-Physical problem (#=3)
I-Unsatisfactory treatment (#=3)
L

more specifically, a slight decrease was observed between T, and
T,, followed by an obvious increase at T, and a gradual decline at T,
(Figure 2a,b).

5.3 | Multivariable analysis of factors associated
with FCR trajectory

Table 3 displays the results of the multivariate analysis that exam-
ined factors influencing the trajectory of FCR levels. Among patients
with lung cancer, females, individuals residing in suburban or rural
areas and those functioning as family breadwinners exhibited higher
levels of FCR. Additionally, patients with lung cancer and comor-
bidities such as hypertension or diabetes demonstrated elevated
FCR levels compared to those without comorbidities. Furthermore,
FCR demonstrated a significant interaction with measurement
time points, indicating that postoperative rehabilitation time in-
fluenced and altered FCR in patients with lung cancer. Moreover,
an increase of one point in coping behaviours and family resilience
significantly decreased the FCR score by 0.02 points (p=0.028 and

Re-consented (n=2)

y

Completed data collection at T4 12-months
(n=257)

0.001, respectively). There was no significant interaction observed
between illness perceptions and FCR (p=0.527).

5.4 | Predicted effects of FCR on QOL

After controlling for the effects of sociodemographic and clinical
variables, the FCR of patients with lung cancer was an independent
predictor of QOL. That is, a one-point increase in FCR significantly
decreased the FACT-L score by 0.46 points (t=15.414, p<0.001).
The changing trajectory of QOL echoes the negative predictive ef-
fects of FCR on QOL. That is, a slight increase was observed be-
tween T, and T,, followed by an obvious decrease at T, but a gradual
increase at T, (Figure 3a,b).

6 | DISCUSSION

Our study is the first to prospectively examine the course of FCR and
its associated factors in patients with lung cancer at 1-12months
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TABLE 1 Sociodemographic and clinical characteristics of lung cancer patients by time point since surgery.

Variable

Age (years), mean (SD)
Gender, n (%)
Male
Female
Religion, n (%)
No
Yes
Residential location, n (%)
Urban
Suburban
Rural
Marital status, n (%)
Married
Unmarried/divorced/separated/widowed
Educational level, n (%)
Primary school or below
Middle school degree
High school/technical school degree
Bachelor or higher
Occupation, n (%)
Other worker
Farmer
Full-time employment
Self-employed entrepreneur
Homemaker

Retried

Monthly household income (RMB, Yuan), n (%)

<1000
1000-1999
2000-2999
3000-3999
4000-4999
>5000
Family breadwinner status, n (%)
No
Yes
Smoking status, n (%)
Non-smoker
Former smoker
Current smoker
Medical insurance type, n (%)
Uninsured
Provincial basic medical
Urban basic medical
New agricultural cooperative medical

Other

YANG ET AL.
T, (n=310) T, (n=260) T, (n=271) T,(n=257)
57.18(11.80) 57.63(11.75) 57.31(11.95) 56.94 (11.91)
174 (56.13) 148 (56.92) 153 (56.46) 140 (54.47)
136 (43.87) 112 (43.08) 118 (43.54) 117 (45.53)
114 (36.77) 97 (37.31) 100 (36.90) 93(36.19)
196 (63.23) 163 (62.69) 171 (63.10) 164 (63.81)
83 (26.77) 69 (26.54) 69 (25.46) 72(28.02)
78 (25.16) 63 (24.23) 72 (26.57) 64 (24.90)
149 (48.06) 128 (49.23) 130 (47.97) 121 (47.08)
208 (67.10) 175 (67.31) 182 (67.16) 169 (65.76)
102 (32.90) 85 (32.69) 89 (32.84) 88 (34.24)
84 (27.10) 77 (29.62) 76 (28.04) 69 (26.85)
88 (28.39) 75 (28.85) 76 (28.04) 74 (28.79)
100 (32.26) 83(31.92) 86 (31.73) 80(31.13)
38(12.26) 25 (9.62) 33(12.18) 34 (13.23)
34 (10.97) 24 (9.23) 32(11.81) 28(10.89)
21(6.77) 18 (6.92) 12 (4.43) 18 (7.00)
62 (20) 54(20.77) 55(20.3) 52(20.24)
45 (14.52) 33(12.69) 40 (14.76) 35(13.62)
12(3.87) 10(3.85) 11 (4.06) 11 (4.28)
136 (43.87) 121 (46.54) 121 (44.65) 113 (43.97)
27 (8.71) 22 (8.46) 23 (8.49) 21(8.17)
38(12.26) 31(11.92) 33(12.18) 31(12.06)
88 (28.39) 74 (28.46) 75 (27.68) 71(27.63)
63(20.32) 54(20.77) 56 (20.66) 54 (21.01)
49 (15.81) 43 (16.54) 45 (16.61) 42 (16.34)
45 (14.52) 36 (13.85) 39 (14.39) 38 (14.79)
87 (28.06) 76(29.23) 71 (26.20) 73(28.40)
223 (71.94) 184 (70.77) 200 (73.80) 184 (71.60)
210 (67.74) 180 (69.23) 183 (67.53) 173 (67.32)
44 (14.19) 35 (13.4¢) 40 (14.76) 35(13.62)
56 (18.06) 45(17.31) 48 (17.71) 49 (19.07)
38(12.26) 26 (10.00) 33(12.18) 33(12.84)
17 (5.48) 14 (5.38) 17 (6.27) 16 (6.23)
91 (29.35) 79 (30.38) 81(29.89) 78(30.35)
148 (47.74) 127 (48.85) 124 (45.76) 116 (45.14)
16 (5.16) 14 (5.38) 16 (5.90) 14 (5.45)
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Variable T, (n=310) T, (n=260) T,(n=271) T,(n=257)
Comorbidities, n (%)
No 250 (80.65) 208 (80.00) 219 (80.81) 210 (81.71)
Yes 60 (19.35) 52 (20.00) 52 (19.19) 47 (18.29)
Cancer stage, n (%)
I (la+1b) 250 (80.65) 214 (82.31) 217 (80.07) 205 (79.77)
Il (Ila+11b) 42(13.55) 30(11.54) 40 (14.76) 37 (14.40)
1 (IMa+111b) 18(5.81) 16 (6.15) 14 (5.17) 15 (5.84)
Surgical site, n (%)
Right lung 191 (61.61) 160 (61.54) 168 (61.99) 161 (62.65)
Left lung 119 (38.39) 100 (38.46) 103 (38.01) 96 (37.35)
Type of surgery, n (%)
Wedge resection 33(10.65) 27 (10.38) 33(12.18) 29 (11.28)
Segmentectomy 79 (25.48) 64 (24.62) 67 (24.72) 65 (25.29)
Lobectomy 194 (62.58) 167 (64.23) 168 (61.99) 161 (62.65)
Sleeved lobectomy 4(1.29) 2(0.77) 3(1.11) 1(0.78)
Length of hospital stay (days), mean (SD) 12.79 (5.86) 12.64 (5.68) 12.60(5.32) 12.77 (5.51)
TABLE 2 Results of linear mixed effects model on FCR.
Model fit
Model Effect p SE 95% ClI -2 residual log-likelihood AIC BIC
Null model Intercepts 25.19 0.10 24.99~25.39 4886.7 4890.7 4898.2
Random intercept Intercepts 25.71 0.12 25.48~25.94 4230.2 4234.2 4241.7
[2Ee T, -0.43 011 -0.64~-0.22
Ty 0.80 0.11 0.59~1.01
Ta -2.66 0.11 -2.88~-2.45
T 0 - -

Abbreviations: AIC, Akaike information criterion; BIC, Schwarz Bayesian criterion; SE, standard error.

after cancer surgery. Unexpectedly, lung cancer patients exhib-
ited clinically meaningful levels of FCR at baseline and maintained
these levels (FCRI-SF 213) throughout the entire study's duration.
This finding further confirms that FCR remains a significant con-
cern in patients with lung cancer, even after surgical treatment.
Regarding the overall trend in change, the FCRI-SF scores showed
a slight but significant decrease between 1 and 3 months after sur-
gery. However, we observed a noticeable increase in FCR levels at 3
and 6 months after surgery, followed by a gradual decline at 6 and
12months after surgery.

Currently, there is a lack of consensus regarding the trajec-
tory of FCR in patients with cancer, particularly with regard to the
timing of specific points of change in FCR levels. However, our
study of patients with lung cancer provides valuable insights. We
identified crucial turning points in FCR levels at 3 and 6 months
after surgery. The initial decrease in FCR levels during the early

postoperative period may be attributed to a sense of relief and

hope following successful surgery and initial recovery. However,
over time, patients with lung cancer may encounter new chal-
lenges and uncertainties related to additional treatments, such as
chemotherapy or radiation therapy after surgery, as well as in the
management of their survivorship. These factors can contribute to
an upsurge in FCR at 3 and 6 months post-surgery. The subsequent
decline in FCR levels between 6 and 12 months may reflect psy-
chological adjustments, adaptation to the lung cancer survivorship
phase and improved coping mechanisms. This pattern is consistent
with the changing trajectory of QOL during the first year after
lung cancer surgery. These findings highlight the importance of
providing tailored and effective FCR support to patients with lung
cancer during the 3- and 6-month periods after surgery, with the
goal of improving their QOL. Healthcare providers can play a sig-
nificant role in offering personalised assistance and interventions
to address FCR and enhance the well-being of patients with lung
cancer during critical postoperative periods.
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FIGURE 2 The fear of recurrence trajectory of lung cancer patients at different time points. (a) Changes trajectory of FCR level in lung
cancer patients at different time points. (b) Prediction trajectory of FCR in lung cancer patients at different time points. Light blue area
represents 95% confidence interval; T1: 1 month after surgery; T2: 3months after surgery; T3: 6 months after surgery; T4: 12 months after
surgery; FCRI-S: the Fear of Cancer Recurrence Inventory-Short Form. [Colour figure can be viewed at wileyonlinelibrary.com]

Variable FCRI score 95% Cl/p
Time point
T, 2591+275 (25.59,26.23)
T, 24.82+2.88 (24.48, 25.16)
T, 26.41+2.74 (26.09,26.73)
T, 23.22+2.75 (22.90, 23.54)
Gender
Female 25.36+2.88 (25.02, 25.70)
Male 24.82+2.71 (24.50, 25.13)
Residential location
Urban 24.66+3.2 (24.29,25.04)
Suburban 25.05+3.16 (24.68, 25.41)
Rural 25.56+2.64 (25.25, 25.87)
Family breadwinner
No 24.75+3.11 (24.38, 25.11)
Yes 25.43+2.41 (25.15, 25.72)
Comorbidities
No 24.71+2.43 (24.43,25.00)
Yes 25.47+£3.22 (25.09, 25.84)
Iliness perceptions 0.003
Coping behaviour -0.02
Family resilience -0.02

Abbreviation: FCRI, Fear of Cancer Recurrence Inventory.

This study also investigated the factors that influenced the
trajectory of FCR in patients with lung cancer. Female patients
demonstrated higher FCR than male patients, although the Lane
et al. (2019) study in Canada found no significant differences in
FCR scores based on sex. This difference may be influenced by

TABLE 3 Results of multivariate

2
U P analysis of influencing factors on FCR
trajectory (X + s).

986.35 <0.001

13.194 <0.001

24.953 <0.001

22.208 <0.001

21.341 <0.001

0.633 0.527

2.208 0.028

3.455 0.001

societal factors, including traditional concepts and Confucianism.
In Chinese cultures, the belief that ‘men are the head of the family’
places the onus of family responsibilities on women, particularly
in rural areas. These women often have lower education levels,

limited job opportunities and little to no independent income, and
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FIGURE 3 The quality of life trajectory of lung cancer patients at different time points. (a) Changes trajectory of quality of life in lung
cancer patients at different time points. (b) Prediction trajectory of quality of life in lung cancer patients at different time points. Light blue
area represents 95% confidence interval; T1: 1 month after surgery; T2: 3months after surgery; T3: 6 months after surgery; T4: 12months
after surgery; FACT: the Functional Assessment of Cancer Therapy. [Colour figure can be viewed at wileyonlinelibrary.com]

primarily fulfil caregiver roles within their families. Consequently,
the financial burden associated with cancer treatment, along with
the considerable time and energy expended, adds to their psycho-
logical burden and mental strain, which contributes to their height-
ened FCR.

Participants residing in less economically developed counties
and in rural areas demonstrated higher FCR than those in urban pop-
ulations. However, the exact mechanism underlying the impact of
place of residence on FCR remains unclear (Simard et al., 2013). This
disparity may stem from the fact that patients living in urban areas
benefit from a more comprehensive system of social resources,
which can provide outside assistance to alleviate the physical and
mental burdens associated with the disease and its treatments
(Nahm et al., 2021). Consequently, these patients may exhibit lower
FCR than their counterparts in less developed areas (Vandraas
et al., 2021).

Participants who were family breadwinners exhibited signifi-
cantly higher scores on the FCRI-SF than those who were not the
primary economic providers for their families. When patients who
are the main source of income for the family are diagnosed with
lung cancer, they often experience a decreased ability to work, or
even an inability to remainin the labour force, resulting in little to no
household income. Consequently, the family's financial resources
may be significantly affected. Additionally, cancer treatment itself
requires substantial financial support. This disparity between in-
come and expenses tends to increase patients' psychological bur-
dens, thereby heightening their FCR (Thewes et al., 2016).

Consistent with the Koch et al. (2014) study of patients with
breast cancer, our study of patients with lung cancer revealed sig-
nificantly higher FCR scores among those with comorbidities. This
could be attributed to two factors. First, patients with lung cancer

with comorbidities experience a greater physical burden, leading to
increased psychological strain and reduced confidence in their abil-
ity to recover (Thewes et al., 2016). Second, the additional treatment
burdens and high long-term costs associated with comorbidities
contribute to anxiety, thereby perpetuating persistent, intense lev-
els of FCR.

Consistent with prior studies in patients with other cancers
(Faccio et al., 2018; G, D. R, et al., 2022), our findings indicated that
increased positive coping behaviours and family resilience among
patients with lung cancer resulted in significant decreases in FCR
scores. Positive coping strategies such as seeking support from
loved ones, sharing experiences with fellow patients and engag-
ing in constructive behaviours can effectively reduce stress levels
in patients with lung cancer. These strategies improve treatment
compliance, facilitate the development of structured follow-up
plans, enhance illness perceptions, lead to better treatment out-
comes and ultimately reduce FCR (Hu et al., 2021). Modern can-
cer treatments have shifted towards a family-centred model that
recognises the importance of harnessing the collective strengths
and resilience of families within the framework of comprehen-
sive cancer care (Lebel et al., 2013). This approach acknowledges
the crucial role of family resilience. The negative relationship be-
tween family resilience and FCR suggests that families exhibiting
resilience in the face of adversity are better equipped to adapt to
the challenges posed by cancer and to support their loved ones
throughout their treatment journey. By fostering a supportive and
resilient family environment, healthcare providers can play a vital
role in reducing FCR and improve the overall well-being of patients
and their families.

Our findings provide additional evidence for the effects of FCR
on QOL among patients with lung cancer. Specifically, FCR is an
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independent predictor of QOL in this group of patients (Nugent
et al., 2020). Several possible explanations exist for this association.
First, increased FCR in patients with lung cancer may heighten their
psychological distress, leading to conditions such as depression and
anxiety (Lucas et al., 2023). Consequently, these patients may engage
in maladaptive coping behaviours and even limit their participation
in social activities, work and hobbies (Yang et al., 2012). Collectively,
these factors contribute to lower QOL (Simard et al., 2013). These
findings highlight the importance of addressing and managing FCR
among patients with lung cancer to maximise QOL. By addressing
psychological distress and promoting adaptive coping strategies,
healthcare providers can help patients enhance their well-being and
overall QOL.

6.1 | Limitations

Despite the study findings, the study also has its limitations. First,
the study was conducted in three tertiary care hospitals within a
single province of China, which may limit the generalisability of the
findings to other regions. Second, the investigation focussed solely
on the trends and influencing factors of FCR in patients with lung
cancer during the first year after surgery. Future studies should con-
sider extending the follow-up period to explore the changing trajec-
tory of FCR in patients with lung cancer across longer periods of
time. Additionally, this study only included patients with lung cancer
who underwent early surgical resection, which may have affected
the representativeness of the sample. Future studies could enhance
sample diversity by including patients with lung cancer who received
radical radiotherapy.

7 | CONCLUSIONS

In this longitudinal study, noticeable increases in FCR levels were ob-
served at 3 and 6 months after surgery, followed by a gradual decline
at 6 and 12months post-surgery. Adaptive coping behaviours and
family resilience emerged as major protective factors in the trajec-
tory of FCR, while being female, residing in suburban or rural areas,
acting as family breadwinners and having comorbidities were associ-
ated with higher levels of FCR.

The study results enhance our understanding of the dynamic
negative relationships between FCR and QOL in patients with lung
cancer. These findings provide compelling evidence to identify
time-sensitive periods for intervention delivery with vulnerable
populations. The influencing factors identified in this study inform
future research directions and guide the development of tailored in-
terventions that aim to reduce FCR and improve the QOL of patients

with lung cancer.

DISCLOSURE STATEMENT
The authors acknowledge that they have no financial interest or
benefit that arises from the direct application of their research.

STATISTICS STATEMENT
The authors have confirmed that the submission conforms to the

Journal's statistical guidelines, as applicable.

AUTHOR CONTRIBUTIONS

All authors listed meet the authorship criteria according to the latest
guidelines of the International Committee of Medical Journal Editors,
and all authors agree with the manuscript. The study concept and
design were developed by Feifei Huang and Huimin Xiao. Data ac-
quisition was performed by Xiaoyan Yang, Yonglin Li and Jialing Lin.
Data analysis and interpretation were conducted by Jialing Lin and
Jianging Zheng. The manuscript was drafted by Xiaoyan Yang and
Yonglin Li. Weiti Chen and Feifei Huang critically revised the manu-
script for important intellectual content.

ACKNOWLEDGEMENTS

We gratefully acknowledge all the study participants, as without
them it would not be possible to complete the study. We also wish to
thank Ms. Rachel H. Arbing for help in editing this paper.

FUNDING INFORMATION

This research was supported by the National Natural Science
Foundation of China (grant number 72304068) and General Project
of Fujian Provincial Nature Science Foundation (grant number
2021J01133126).

CONFLICT OF INTEREST STATEMENT

The authors declare that they have no conflict of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from

the corresponding author upon reasonable request.

ETHICS STATEMENT

All study participants provided written informed consent and the
study protocol was approved by the human ethics committee at
Fujian Medical University (No. 2021175).

ORCID
Feifei Huang "= https://orcid.org/0000-0003-0197-8687
REFERENCES

Broadbent, E., Petrie, K. J., Main, J., & Weinman, J. (2006). The brief ill-
ness perception questionnaire. Journal of Psychosomatic Research,
60(6), 631-637. https://doi.org/10.1016/].jpsychores.2005.10.
020

Cella, D. F., Bonomi, A. E., Lloyd, S. R., Tulsky, D. S., Kaplan, E., & Bonomi,
P. (1995). Reliability and validity of the functional assessment
of cancer therapy-lung (FACT-L) quality of life instrument. Lung
Cancer, 12(3), 199-220. https://doi.org/10.1016/0169-5002(95)
00450-f

Charan, J., & Biswas, T. (2013). How to calculate sample size for different
study designs in medical research? Indian Journal of Psychological
Medicine, 35(2), 121-126. https://doi.org/10.4103/0253-7176.
116232

d ¥ ‘vT0T ‘TOLTSIET

sdyy woxy

D PUE SWID L, 9Y) 39S “[$707/€0/L0] U0 Areaqr autquQ K31 98Uy S0 - vrwojife) jo ANsIdAIN £q 72691 U900 1 1 11°01/10p/wod Ad[im A

sdyy)

1oy /w00 Kot

P!

QSUSOIT SUOWWO)) dANERAI) d[qeor[dde oy Aq pauIdA0S o1e SO[AIIER () (ISN JO SI[NI 10§ ATRIqIT dUIUQ AJ[IAN UO (¢



YANG ET AL.

Journal of

Faccio, F., Renzi, C., Crico, C., Kazantzaki, E., Kondylakis, H.,
Koumakis, L., Marias, K., & Pravettoni, G. (2018). Development
of an eHealth tool for cancer patients: Monitoring psycho-emo-
tional aspects with the family resilience (FaRe) questionnaire.
Ecancermedicalscience, 12, 852-860. https://doi.org/10.3332/
ecancer.2018.85

Feifel, H., Strack, S., & Nagy, V. T. (1987). Coping strategies and associ-
ated features of medically ill patients. Psychosomatic Medicine, 49(6),
616-625. https://doi.org/10.1097/00006842-198711000-00007

G, D. R., Shaikh, O., Kumbhar, U., Sundaramurthi, S., Menon, V., &
Vijayakumar, C. (2022). An observational study of anticipatory
coping behavior of women for chemotherapy-induced alopecia for
breast cancer treatment. Cureus, 14(9), €29097. https://doi.org/10.
7759/cureus.29097

Herle, M., Micali, N., Abdulkadir, M., Loos, R., Bryant-Waugh, R., Hiibel,
C., Bulik, C. M., & De Stavola, B. L. (2020). Identifying typical trajec-
tories in longitudinal data: Modelling strategies and interpretations.
European Journal of Epidemiology, 35(3), 205-222. https://doi.org/
10.1007/s10654-020-00615-6

Hu, X., Wang, W., Wang, Y., & Liu, K. (2021). Fear of cancer recurrence in
patients with multiple myeloma: Prevalence and predictors based
on a family model analysis. Psychooncology, 30(2), 176-184. https://
doi.org/10.1002/pon.5546

Koch, L., Bertram, H., Eberle, A., Holleczek, B., Schmid-Hdépfner, S.,
Waldmann, A., Zeissig, S. R., Brenner, H., & Arndt, V. (2014). Fear
of recurrence in long-term breast cancer survivors-still an issue.
Results on prevalence, determinants, and the association with qual-
ity of life and depression from the cancer survivorship—a multi-re-
gional population-based study. Psycho-Oncology, 23(5), 547-554.
https://doi.org/10.1002/pon.3452

Lane, B. E., Garland, S. N., Chalifour, K., Eaton, G., Lebel, S., Galica, J.,
Maheu, C., & Simard, S. (2019). Prevalence and factors associated
with fear of recurrence in a mixed sample of young adults with
cancer. Journal of Cancer Survivorship: Research and Practice, 13(6),
842-851. https://doi.org/10.1007/s11764-019-00802-9

Lebel, S., Tomei, C., Feldstain, A., Beattie, S., & McCallum, M. (2013).
Does fear of cancer recurrence predict cancer survivors' health
care use? Support Care Cancer, 21(3), 901-906. https://doi.org/10.
1007/s00520-012-1685-3

Lee, Y. H., Hu, C. C., Humphris, G., Huang, I. C., You, K. L., Jhang, S. Y.,
Chen, J. S., & Lai, Y. H. (2020). Screening for fear of cancer recur-
rence: Instrument validation and current status in early stage lung
cancer patients. Journal of the Formosan Medical Association, 119(6),
1101-1108. https://doi.org/10.1016/j.jfma.2019.10.007

Lin, C. R., Chen, S. C., Simard, S., Chang, J. T., & Lai, Y. H. (2018).
Psychometric testing of the fear of cancer recurrence invento-
ry-caregiver Chinese version in cancer family caregivers in Taiwan.
Psychooncology, 27(6), 1580-1588. https://doi.org/10.1002/pon.
4697

Lucas, A.R,, Pan, J. H., Ip, E. H., Hall, D. L., Tooze, J. A., Levine, B., Mohr,
D.C., Penedo,F. J., Cella, D., & Wagner, L. 1. (2023). Validation of the
Lee-Jones theoretical model of fear of cancer recurrence among
breast cancer survivors using a structural equation modeling ap-
proach. Psycho-Oncology, 32(2), 256-265. https://doi.org/10.1002/
pon.6076

Maoni, Z., Qiufang, L., Qiuge, W., Yana, G., & Miaoran, C. (2017).
Correlation between fear of cancer recurrence and health behavior
in lung cancer patients receiving ongoing chemotherapy. Modern
Preventive Medicine, 24, 4521-4524.

Mirosevic, S., Thewes, B., van Herpen, C., Kaanders, J., Merkx, T,
Humphris, G., Baatenburg de Jong, R. J., Langendijk, J. A., Leemans,
C. R., Terhaard, C. H. J., Verdonck-de Leeuw, |. M., Takes, R., Prins,
J., & NET-QUBIC Consortium. (2019). Prevalence and clinical
and psychological correlates of high fear of cancer recurrence in

1419
Clinical Nursing‘WI LEYJ—

patients newly diagnosed with head and neck cancer. Head & Neck,
41(9), 3187-3200. https://doi.org/10.1002/hed.25812

Nahm, S. H., Blinman, P., Butler, S., Tan, S. Y. C., & Vardy, J. (2021). Factors
associated with fear of cancer recurrence in breast and colorectal
cancer survivors: A cross-sectional study of cancer survivors. Asia
Pacific Journal of Clinical Oncology, 17(3), 222-229. https://doi.org/
10.1111/ajco.13434

Nugent, S. M., Golden, S. E., Hooker, E. R., Sullivan, D. R., Thomas, C. R.,
Jr., Deffebach, M. E., Sukumar, M. S., Schipper, P. H., Tieu, B. H.,
Moghanaki, D., Wisnivesky, J., Samson, P., Robinson, C., & Slatore,
C. G. (2020). Longitudinal health-related quality of life among indi-
viduals considering treatment for stage | non-small-cell lung cancer.
Annals of the American Thoracic Society, 17(8), 988-997. https://doi.
org/10.1513/AnnalsATS.202001-0290C

Otto, A. K., Soriano, E. C., Siegel, S. D., LoSavio, S. T., & Laurenceau, J.
P. (2018). Assessing the relationship between fear of cancer recur-
rence and health care utilization in early-stage breast cancer survi-
vors. Journal of Cancer Survivorship, 12(6), 775-785. https://doi.org/
10.1007/s11764-018-0714-8

Park, C. K., & Kim, S. J. (2019). Trends and updated statistics of lung can-
cer in Korea. Tuberculosis and Respiratory Diseases, 82(2), 175-177.
https://doi.org/10.4046/trd.2019.0015

Peng, L., Huang, W., Zhang, W., Xu, Y., Lu, F,, Zhong, L., Chen, X., Xu,
S., Chen, W., & Li, M. (2019). Psychometric properties of the short
form of the fear of cancer recurrence inventory (FCRI) in Chinese
breast cancer survivors. Frontiers in Psychiatry, 10, 537. https://doi.
org/10.3389/fpsyt.2019.00537

Reb, A. M., & Cope, D. G. (2019). Quality of life and supportive care
needs of gynecologic cancer survivors. Western Journal of Nursing
Research, 41(10), 1385-1406. https://doi.org/10.1177/0193945919
846901

Rha, S. Y., Park, J. S., Choi, Y. Y., Hong, B., & Lee, J. (2022). Fear of can-
cer recurrence and its predictors and outcomes among cancer sur-
vivors: A descriptive correlational study. The European Journal of
Oncology Nursing: The Official Journal of European Oncology Nursing
Society, 58, 102138-102146. https://doi.org/10.1016/j.ejon.2022.
102138

Savard, J., & Ivers, H. (2013). The evolution of fear of cancer recurrence
during the cancer care trajectory and its relationship with cancer
characteristics. Journal of Psychosomatic Research, 74(4), 354-360.
https://doi.org/10.1016/j.jpsychores.2012.12.013

Schapira, L., Zheng, Y., Gelber, S. I, Poorvu, P., Ruddy, K. J., Tamimi, R.
M., Peppercorn, J., Come, S. E., Borges, V. F., Partridge, A. H., &
Rosenberg, S. M. (2022). Trajectories of fear of cancer recurrence
in young breast cancer survivors. Cancer, 128(2), 335-343. https://
doi.org/10.1002/cncr.33921

Séguin Leclair, C., Lebel, S., & Westmaas, J. L. (2019). The relationship
between fear of cancer recurrence and health behaviors: A na-
tionwide longitudinal study of cancer survivors. Health Psychology,
38(7), 596-605. https://doi.org/10.1037/hea0000754

Simard, S., Savard, J., & Ivers, H. (2010). Fear of cancer recurrence:
Specific profiles and nature of intrusive thoughts. Journal of
Cancer Survivorship, 4(4), 361-371. https://doi.org/10.1007/s1176
4-010-0136-8

Simard, S., Thewes, B., Humphris, G., Dixon, M., Hayden, C., Mireskandari,
S., & Ozakinci, G. (2013). Fear of cancer recurrence in adult cancer
survivors: A systematic review of quantitative studies. Journal of
Cancer Survivorship, 7(3), 300-322. https://doi.org/10.1007/s1176
4-013-0272-z

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal,
A., & Bray, F. (2021). Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in
185 countries. CA: A Cancer Journal for Clinicians, 71(3), 209-249.
https://doi.org/10.3322/caac.21660

d ¥ ‘vT0T ‘TOLTSIET

sdyy woxy

D PUE SWID L, 9Y) 39S “[$707/€0/L0] U0 Areaqr autquQ K31 98Uy S0 - vrwojife) jo ANsIdAIN £q 72691 U900 1 1 11°01/10p/wod Ad[im A

sdyy)

1oy /w00 Kot

P!

QSUSOIT SUOWWO)) dANERAI) d[qeor[dde oy Aq pauIdA0S o1e SO[AIIER () (ISN JO SI[NI 10§ ATRIqIT dUIUQ AJ[IAN UO (¢



Journal of

YANG ET AL.

1420
—l—WILEY_CIinicaI Nursing

Thewes, B., Lebel, S., Seguin Leclair, C., & Butow, P. (2016). A qual-
itative exploration of fear of cancer recurrence (FCR) amongst
Australian and Canadian breast cancer survivors. Supportive
Care in Cancer, 24(5), 2269-2276. https://doi.org/10.1007/s0052
0-015-3025-x

Tooth, L., Ware, R., Bain, C., Purdie, D. M., & Dobson, A. (2005). Quality
of reporting of observational longitudinal research. American
Journal of Epidemiology, 161(3), 280-288. https://doi.org/10.1093/
aje/kwi042

Tran, T. X. M., Jung, S. Y,, Lee, E. G., Cho, H., Kim, N. Y, Shim, S., Kim, H.
Y., Kang, D., Cho, J.,, Lee, E., Chang, Y. J., & Cho, H. (2022). Fear of
cancer recurrence and its negative impact on health-related qual-
ity of life in long-term breast cancer survivors. Cancer Research and
Treatment, 54(4), 1065-1073. https://doi.org/10.4143/crt.2021.
835

Tsai, L. Y., Lee, S. C., Wang, K. L., Tsay, S. L., & Tsai, J. M. (2018). A cor-
relation study of fear of cancer recurrence, iliness representation,
self-regulation, and quality of life among gynecologic cancer sur-
vivors in Taiwan. Taiwanese Journal of Obstetrics and Gynecology,
57(6), 846-852. https://doi.org/10.1016/j.tjog.2018.10.014

Vandraas, K. F,, Reinertsen, K. V., Kiserud, C. E., & Lie, H. C. (2021). Fear
of cancer recurrence among young adult cancer survivors-explor-
ing long-term contributing factors in a large, population-based co-
hort. Journal of Cancer Survivorship, 15(4), 497-508. https://doi.org/
10.1007/s11764-020-00943-2

Vijayvergia, N., Shah, P. C., & Denlinger, C. S. (2015). Survivorship in non-
small cell lung cancer: Challenges faced and steps forward. Journal
of the National Comprehensive Cancer Network, 13(9), 1151-1161.
https://doi.org/10.6004/jnccn.2015.0140

Wan, C., Zhang, C., Cai, L., Tu, X., Feng, C., Luo, J., & Zhang, X. (2007).
Psychometric properties of the Chinese version of the FACT-L for
measuring quality of life in patients with lung cancer. Lung Cancer,
56(3), 415-421. https://doi.org/10.1016/j.lungcan.2007.01.004

Yang, L., Qiu, Y. J, Lan, Y. B, Qu, S., Min, Z. J,, & Qin, C. M. (2014).
Reliability and validity of the Chinese version of family hardiness
index. Journal of Nursing Administration, 14(11), 770-772.

Yang, P., Cheville, A. L., Wampfler, J. A., Garces, Y. |., Jatoi, A., Clark, M.
M., Cassivi, S. D., Midthun, D. E., Marks, R. S., Aubry, M. C., Okuno,
S. H., Williams, B. A., Nichols, F. C., Trastek, V. F., Sugimura, H.,
Sarna, L., Allen, M. S., Deschamps, C., & Sloan, J. A. (2012). Quality
of life and symptom burden among long-term lung cancer survivors.
Journal of Thoracic Oncology: Official Publication of the International
Association for the Study of Lung Cancer, 7(1), 64-70. https://doi.org/
10.1097/JTO.0b013e3182397b3e

Zeng, H., Chen, W., Zheng, R., Zhang, S., Ji, J. S., Zou, X., Xia, C., Sun, K.,
Yang, Z., Li, H., Wang, N., Han, R., Liu, S., Li, H., Mu, H., He, Y., Xu, Y.,
Fu, Z., Zhou, Y., ... He, J. (2018). Changing cancer survival in China
during 2003-15: A pooled analysis of 17 population-based cancer
registries. The Lancet. Global Health, 6(5), e555-e567. https://doi.
0rg/10.1016/52214-109X(18)30127-X

Zhang, N, Fielding, R., Soong, I., Chan, K. K., Lee, C., Ng, A., Sze, W. K.,
Tsang, J., Lee, V., & Lam, W. W. (2017). Psychometric assessment
of the Chinese version of the brief illness perception questionnaire
in breast cancer survivors. PLoS One, 12(3), e0174093. https://doi.
org/10.1371/journal.pone.0174093

SUPPORTING INFORMATION
Additional supporting information can be found online in the
Supporting Information section at the end of this article.

How to cite this article: Yang, X,, Li, Y., Lin, J., Zheng, J.,
Xiao, H., Chen, W., & Huang, F. (2024). Fear of recurrence in
postoperative lung cancer patients: Trajectories, influencing
factors and impacts on quality of life. Journal of Clinical
Nursing, 33, 1409-1420. https://doi.org/10.1111/jocn.16922

d ¥ ‘vT0T ‘TOLTSIET

sdyy woxy

D PUE SWID L, 9Y) 39S “[$707/€0/L0] U0 Areaqr autquQ K31 98Uy S0 - vrwojife) jo ANsIdAIN £q 72691 U900 1 1 11°01/10p/wod Ad[im A

sdyy)

1oy /w00 Kot

P!

QSUSOIT SUOWWO)) dANERAI) d[qeor[dde oy Aq pauIdA0S o1e SO[AIIER () (ISN JO SI[NI 10§ ATRIqIT dUIUQ AJ[IAN UO (¢





