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ABSTRACT

Background: Fear of cancer recurrence (FCR) is a prevalent psychological concern among cancer survivors, closely linked to dimin-
ished health-related quality of life (HRQoL) and increased psychological distress. However, its impact on health-related behaviors re-
mains poorly understood. This study investigated associations between FCR, HRQoL, psychological distress, and health-related behav-
iors in a diverse cancer survivor population.

Methods: This cross-sectional study analyzed data from 326 adult cancer survivors across diverse cancer types. FCR was assessed us-
ing four items addressing concern about recurrence, metastasis, second cancer, and follow-up and participants were classified as high
FCR. HRQoL was evaluated using the EuroQol 5-Dimension Questionnaire (EQ-5D), EuroQol Visual Analogue Scale (EQ-VAS), and Eu-
ropean Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30); psychological
symptoms were measured by the 9-item Patient Health Questionnaire (PHQ-9) and 7-item Generalized Anxiety Disorder scale (GAD-
7). Health-related behaviors included recent screening, vaccination, and physical activity. Linear regression was used for continuous
outcomes and logistic regression for binary outcomes, controlling for demographic and clinical covariates.

Results: Participants with high FCR demonstrated significantly poorer HRQoL across multiple domains, including Global Health Sta-
tus/Quality of Life (3=-10.56, 95% confidence interval [95% Cl]: -14.82 to -6.29, P<0.001), physical functioning (f=-7.04, P<0.001),
and emotional functioning (B=-12.86, P<0.001). They also reported greater fatigue (B=11.11, P<0.001), pain ($=9.85, P<0.001), and
financial difficulty (B=17.32, P<0.001). High FCR was strongly associated with depressive (PHQ-9: p=3.10, P<0.001) and anxiety
symptoms (GAD-7: p=2.70, P<0.001). In contrast, no significant associations were found between FCR and health-related behaviors.
Conclusions: High FCR is strongly associated with impaired HRQoL and increased psychological distress but does not translate into
increased engagement in preventive health behaviors. These findings underscore the need for integrated interventions addressing
both emotional and behavioral aspects of survivorship care.
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INTRODUCTION

Advancements in cancer diagnosis and treatment, the ex-
pansion of national screening programs, and growing public
awareness have led to a steady increase in the number of can-
cer survivors in Korea. As of 2020, approximately 2.56 million
individuals in Korea had survived cancer, comprising nearly
5% of the national population, with the proportion of five-
year survivors rising from 38.7% in 2010 to 57.7% in 2020 [1].
These trends signal a paradigm shift in the conceptualization of
cancer—from an acute illness to a chronic condition requiring
long-term survivorship care.

Even after completing primary treatment, many cancer
survivors continue to face a variety of physical, psychological,
and social challenges. Among these, fear of cancer recurrence
(FCR) has emerged as one of the most common and persistent
concerns [2-4]. FCR ranges from mild anxiety to clinically sig-
nificant distress, with its intensity varying by cancer type, time
since diagnosis, sex, and psychosocial characteristics. Excessive
FCR has been linked to depression, anxiety, insomnia, and
overall declines in health-related quality of life (HRQoL) [4,5].

FCR may also influence survivors” health behaviors, although
the direction and magnitude of its effects remain unclear. For
instance, a study of young breast cancer survivors revealed that
individuals with high FCR were more likely to undergo screen-
ing but also engaged in detrimental behaviors such as smok-
ing and alcohol use [6]. Other findings suggest that FCR can
heighten somatic symptom sensitivity and psychological stress,
influencing health behaviors and lifestyle management [7].
In colorectal cancer survivors, FCR has been associated with
engagement in preventive behaviors like physical activity and
smoking cessation [8]. Nevertheless, many prior studies have
focused on narrow populations, limiting their generalizability.
Moreover, some evidence indicates that while FCR significantly
affects psychological functioning and HRQoL, its influence on
health-related behaviors may be modest [9].

Accordingly, this study utilized data from the pilot phase of
the Korean Nationwide Survey for Cancer Survivorship, the
first population-based investigation of FCR in Korean survi-
vors. By including six major cancer types (stomach, colorectal,
liver, breast, cervical, and lung), the findings are more general-
izable than those of cancer-specific studies. FCR was measured
using a multidimensional tool covering recurrence, metastasis,
secondary cancer, and follow-up concerns. This study assessed
the associations between HRQoL, psychological symptoms, and
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health behaviors, addressing the limitations of prior research
focused on narrower populations or outcomes. These findings
inform integrated survivorship care that considers both emo-
tional and behavioral aspects.

METHODS

Study design and participants

This study used data derived from a pilot survey conducted pri-
or to the Korean Nationwide Survey for Cancer Survivorship.
The pilot survey aimed to evaluate the feasibility of the study
protocol, refine the questionnaire, and validate the data col-
lection procedures. The survey covered a wide range of topics,
including treatment history, current health status, quality of life,
unmet needs, health behaviors, health policy indicators, and
sociodemographic characteristics.

The eligibility criteria for the study participants were as fol-
lows: adults aged >19 years who were diagnosed with one of the
six major cancers in Korea (stomach, colorectal, liver, breast,
cervical, or lung cancer) and had survived for at least 1 year
post-diagnosis. Participants were required to have completed
primary cancer treatment, such as surgery, chemotherapy, or
radiotherapy. Exceptions were made for individuals who were
currently receiving oral chemotherapy without evidence of
disease progression, who received adjuvant hormonal therapy
following breast cancer treatment, or who exhibited no disease
progression after receiving local treatment for liver cancer. In-
dividuals currently undergoing treatment for recurrent or met-
astatic cancer and those diagnosed with terminal stage cancer
were excluded.

Recruitment was conducted in collaboration with the medi-
cal staff at four institutions in Korea—namely, a national cancer
center, two major private hospitals, and a regional cancer center.
A total of 377 participants were enrolled from 6 November 2023
to 29 March 2024. Data were collected by a professional survey
agency via either in-person interviews or self-administered
online questionnaires, based on participant preferences. Out
of 377 recruited individuals, 339 completed the survey. After
excluding nine participants with stage IV cancer and four indi-
viduals diagnosed with non-major cancers (e.g., thyroid cancer,
carcinoid sarcoma), 326 participants were finally included in
the analysis (Fig. 1).

The study protocol was approved by the Institutional Review
Board of the Chonnam National University Hwasun Hospital
(IRB no. CNUHH-2025-073). Informed consent was obtained
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Initial recruitment and informed consent was obtained (n=377)

A 4

Excluded: non-responders (n=38)

Completed questionnaires (n=339)

Excluded:
- Stage IV cancer (n=9)
- Non-targeted cancer types (n=4)

A4

Study participants (n=326)

Fig. 1. Flow diagram of participant.

through face-to-face interviews with trained research nurses
using a web-based form.

Covariates

Sociodemographic variables included age, sex, marital status,
educational level, monthly household income, comorbidities,
and employment status. Marital status was dichotomized into
“single (including divorced or widowed)” and “married or co-
habiting” Educational level was categorized into three groups:
middle school graduate or lower, high school graduate, and
college graduate or higher. Monthly household income was di-
vided into quartiles. Comorbidity status was assessed based on
the presence of major chronic conditions and categorized into
“none” and “one or more” Employment status was classified
according to current economic activity as either “employed” or
“unemployed”

Cancer-related clinical variables included cancer type, stage,
treatment history, and time since diagnosis. Cancer types were
classified as breast, stomach, colorectal, lung, cervical or uter-
ine, and liver. Cancer stage was categorized as stage 0, I, II, or
IIT or unknown. Treatment history included surgery, chemo-
therapy, radiotherapy, hormone therapy, and other procedures,
each treated as a separate binary variable. Time since diagnosis
was categorized into “1.0 to <4.5 years” and “4.5 to <10 years”

FCR was assessed using four items that evaluated concerns
regarding regular medical check-ups, the development of a
second primary cancer, cancer recurrence, and metastasis.
Each item was rated on a 4-point Likert scale ranging from 1
(“not at all”) to 4 (“very much”). To classify the level of FCR,
the number of items rated as 3 (“quite”) or 4 (“very much”) was
counted. Participants who endorsed a score of 3 or higher on
two or more items were categorized as having high FCR, where-

as those with fewer than two such responses were classified as
having low FCR. This classification reflects a multidimensional
approach to capturing clinically meaningful levels of recur-
rence-related fear across multiple domains [10,11].

Health-related quality of life and psychological distress
HRQoL was assessed using the EuroQol 5-Dimension Ques-
tionnaire (EQ-5D), EuroQol Visual Analogue Scale (EQ-
VAS), and European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire Core 30 (EORTC
QLQ-C30, version 3.0).

The EQ-5D [12] assesses five dimensions (mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression), each
rated on a 3-point scale. For analysis, responses were dichot-
omized: “no problems” (score=1) coded as 0, and “some” or
“extreme problems” (scores=2 or 3) coded as 1. The EQ-VAS
[12] is a 20-cm vertical scale ranging from 0 (worst health)
to 100 (best health), reflecting self-rated current health. The
EORTC QLQ-C30 [13] is a 30-item questionnaire developed
to measure HRQoL in patients with cancer. It comprises the
three components: the five functional scales, the nine symptom
scales, and a Global Health Status/Quality of Life (GHS/QoL)
scale. Each item is rated on a 4-point Likert scale (“not at all” to
“very much”) or a 7-point scale for GHS/QoL items. All scores
were linearly transformed to a 0-100 scale, with higher scores
indicating better functioning on the functional and GHS/QoL
scales or worse symptoms on the symptom scales. The Korean
version shows good reliability (Cronbach’s a>0.70 for most sub-
scales; a=0.60 for cognitive function) [14].

Depression was measured using the Korean version of the
9-item Patient Health Questionnaire (PHQ-9) [15], with scores
ranging from 0 to 27 and higher scores indicating more severe
symptoms. The Korean version has high internal consistency
(a=0.88) [16]. Anxiety was assessed via the 7-item Generalized
Anxiety Disorder scale (GAD-7) [17], with scores ranging from
0 to 21, also showing excellent reliability in Korean validation
studies (a=0.91) [18].

Health-related behaviors

Health-related behaviors were assessed via self-administered

questionnaires and categorized as change-or status-based.
Change-based behaviors included weight control, alcohol

consumption, and smoking. Weight-control efforts were as-

sessed using self-reported efforts to reduce, maintain, or gain

weight over the past year. Alcohol consumption and smoking
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behaviors were categorized as no change, reduction, cessation
after diagnosis, or lifelong abstinence. Status-based behav-
iors included recent health check-ups (within 2 years), cancer
screening (for cancers other than the index cancer), vaccina-
tions (pneumococcal, herpes zoster, and seasonal influenza),
physical activity, use of complementary and alternative medi-
cine (CAM), and nutritional supplements.

Physical activity was assessed by the number of days per
week participants walked =10 minutes and did strength train-
ing (e.g., push-ups, sit-ups, weightlifting) over the past week,
categorized as <5 or =5 days for walking and <2 or >2 days for
strength training [19] CAM use was assessed as ever or never
used for cancer treatment after the diagnosis. The current use
of nutritional supplements, including vitamins and traditional

remedies, was also recorded.

Statistical analyses
Descriptive statistics are summarized as means with standard

deviations for continuous variables and frequencies with per-
centages for categorical variables. Group comparisons based on
FCR were performed using independent t-tests and chi-square
tests.

To assess association between FCR and HRQoL or psycho-
logical symptoms, multivariate linear and logistic regression
models were used for continuous and binary outcomes, respec-
tively. All models were adjusted for age, sex, cancer type, cancer
stage, comorbidities, time since cancer diagnosis, educational
level, monthly household income, and employment status.
Multicollinearity was assessed using variance inflation factors;
all were <1.45. Bonferroni correction was applied for multiple
comparisons with a significance threshold of P<0.0024.

Associations between FCR and health-related behaviors were
examined using the chi-squared test. Multivariable logistic re-
gression analyses assessed independent associations between
each behavior and high FCR (coded 1), adjusting for demo-
graphic and clinical covariates. Each behavior was entered as
the main independent variable in a separate model, and statisti-
cal significance was set at P<0.05.

All analyses were conducted using Python version 3.11.4 (Py-
thon Software Foundation) [20], with the statsmodels (v0.14.0)
[21], pandas (v2.0.3) [22], and scikit-learn (v1.3.0) [23] librar-

1€S.
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RESULTS

Characteristics of the participants
A total of 326 cancer survivors were included in the analysis
(Table 1), of whom 149 (45.7%) were classified as having high
FCR and 177 (54.3%) as having low FCR. The mean age of par-
ticipants was 57.5+10.7 years, with the high FCR group being
younger than the low FCR group (56.3+10.2 years vs. 58.5£11.0
years). Female accounted for 69.9% of the total sample and were
slightly more represented in the high FCR group (71.1% vs.
68.9%). The majority of participants were married or cohabit-
ing (73.6%) and had attained a college-level education or higher
(55.2%). The distribution of monthly household income was
relatively even across quartiles. Comorbid conditions were pres-
ent in 30.1% of participants, and 56.1% were employed at the
time of the survey. Breast cancer was the most common cancer
type (32.2%), followed by stomach (23.0%) and colorectal can-
cer (15.0%). Most participants had been diagnosed with ear-
ly-stage disease (stage 0-II, 71.8%). Nearly all participants had
undergone surgery (94.5%), and over half had received chemo-
therapy (49.4%) or radiotherapy (39.6%). Time since diagnosis
ranged from 1.0 to 10 years, with 53.4% having been diagnosed
within the past 4.5 years. The mean total FCR score was 9.9+3.3.
There were no statistically significant differences in sociode-
mographic or clinical characteristics between the low and high
FCR groups (all P>0.05), except for cancer type (P=0.005). Spe-
cifically, breast cancer was more prevalent among participants
with high FCR (43.6% vs. 22.6%), while colorectal cancer was
more common in the low FCR group (27.1% vs. 18.1%). The
distributions of other cancer types showed no clear differences

between groups.

Health-related quality of life and psychological symp-
toms according to fear of cancer recurrence

Table 2 presents the comparisons of HRQoL and psychological
symptoms between participants with low and high FCR. After
adjusting for age, sex, cancer type, cancer stage, comorbidity,
time since diagnosis, education level, household income, em-
ployment status, and study group, several significant differences
were observed across multiple domains.

On the EQ-5D, participants in the high FCR group were
more likely to report problems in pain/discomfort (odds ra-
tio [OR]=2.31, 95% confidence interval [95% CI]: 1.44-3.71;
P<0.001), and anxiety/depression (OR=4.26, 95% CI: 2.58-7.02;
P<0.001). The EQ-VAS score was also significantly lower in the
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Table 1. Baseline characteristics of participants according to FCR status

Characteristic Overall (n=326) Low FCR (n=177) High FCR (n=149) P-value
Age (yr) 57.5+£10.7 58.5+11.0 56.3+10.2 0.061
Sex 0.754
Male 98 (30.1) 55 (31.1) 43 (28.9)
Female 228 (69.9) 122 (68.9) 106 (71.1)
Marital status 0.225
Single 86 (26.4) 52 (29.4) 34 (22.8)
Married and cohabiting 240 (73.6) 125 (70.6) 115 (77.2)
Educational level 0.529
Middle school graduate or lower 34 (10.4) 19 (10.7) 15 (10.1)
High school graduate 112 (34.4) 56 (31.6) 56 (37.6)
College graduate or higher 180 (55.2) 102 (57.6) 78 (52.3)
Monthly household income® 0.631
1Q 84 (25.8) 41 (23.2) 43 (28.9)
2Q 80 (24.5) 44 (24.9) 36 (24.2)
30 91 (27.9) 50 (28.2) 41 (27.5)
4Q 71 (21.8) 42 (23.7) 29 (19.5)
Comorbidity 0.754
0 228 (69.9) 122 (68.9) 106 (71.1)
>1 98 (30.1) 55 (31.1) 43 (28.9)
Employment status 0.975
Unemployed 143 (43.9) 77 (43.5) 66 (44.3)
Employed 183 (56.1) 100 (56.5) 83 (55.7)
Cancer type 0.005
Breast 105 (32.2) 40 (22.6) 65 (43.6)
Stomach 75 (23.0) 30(16.9) 19 (12.8)
Colorectal 49 (15.0) 48 (27.1) 27 (18.1)
Lung 41 (12.6) 25 (14.1) 16 (10.7)
Cervical or uterine 31(9.5) 15 (8.5) 10 (6.7)
Liver 25(7.7) 19 (10.7) 12 (8.1)
Cancer stage 0.140
0 24 (7.4) 17 (9.6) 7 (4.7)
| 132 (40.5) 68 (38.4) 64 (43.0)
Il 78 (23.9) 38(21.5) 40 (26.8)
1l 73 (22.4) 40 (22.6) 33(22.1)
Unknown 19 (5.8) 14 (7.9) 5(3.4)
Cancer treatment
Surgery (yes) 308 (94.5) 168 (94.9) 140 (94.0) 0.894
Chemotherapy (yes) 161 (49.4) 83 (46.9) 78 (52.3) 0.384
Radiotherapy (yes) 129 (39.6) 58 (32.8) 71 (47.7) 0.009
Hormone therapy (yes) 60 (18.4) 22 (12.4) 38 (25.5) 0.004
Procedure (yes) 8 (2.5) 3(1.7) 5(3.4) 0.544
Time since diagnosis (yr) 0.651
1.0 to <4.5 174 (53.4) 97 (54.8) 77 (51.7)
4.5to0 <10 152 (46.6) 80 (45.2) 72 (48.3)
FCR total score (range, 4-16) 9.9+3.3 7.4+1.4 12.9+2.1 <0.001

Values are presented as meanztstandard deviation or number (%). FCR was assessed using four items addressing concerns about (1) routine check-ups,
(2) the development of a second primary cancer, (3) recurrence of the original cancer, and (4) cancer metastasis. Each item was rated on a 4-point Likert
scale (1="not at all” to 4="very much”). High FCR was defined as endorsement of a score >3 (“quite a bit” or “very much”) on at least two of the four items,
reflecting clinically meaningful levels of concern across multiple domains.

FCR, fear of cancer recurrence.

“Monthly household income was divided into quartiles.
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Table 2. Comparison of health-related quality of life and psychological symptoms according to FCR status

Range Overall (n=326) Low FCR (n=177) High FCR (n=149)  Effect® (B or OR [95% CI])  P-value
EQ-5D
Mobility 0-1 49 (15.0) 21(11.9) 28 (18.8) 2.03 (1.03 to 3.99) 0.041
Selfcare 0-1 18 (5.5) 9 (5.1) 9 (6.0) 1.20 (0.45 to 3.25) 0.716
Usual activity 0-1 75 (23.0) 29 (16.4) 46 (30.9) 2.34 (1.33 to 4.11) 0.003
Pain/discomfort 0-1 166 (50.9) 72 (40.7) 94 (63.1) 2.31(1.44 to 3.71) <0.001"
Anxiety/depression 0-1 164 (50.3) 63 (35.6) 101 (67.8) 4.26 (2.58 t0 7.02) <0.001"
EQ-VAS® 0-100 70.3£17.6 74.3116.2 65.6+18.0 -8.66 (-12.55 to -4.77) <0.001"
EORTC QLQ-C30°
GHS/Qol* 0-100 65.0£19.5 70.2£17.5 58.9£19.9 -10.56 (-14.82 to -6.29) <0.001°
Functional scales
Physical functioning 0-100 77.7£17.2 81.4+£15.5 73.3£18.0 -7.04 (-10.80 to -3.27) <0.001
Role functioning 0-100 77.6124.1 82.1£23.7 72.1£23.6 -9.16 (-14.52 to -3.80) <0.001"
Emotional functioning 0-100 72.4+21.7 79.3+18.0 64.2422.9 -12.86 (-17.39t0 -8.33)  <0.001°
Cognitive functioning 0-100 74.2121.1 80.0£15.7 67.3124.4 -9.82 (-14.24 to -5.40) <0.001"
Social functioning 0-100 74.3+25.5 81.3+£21.5 66.0+27.4 -13.41 (-18.89 to -7.93)  <0.001"
Symptom scales®
Fatigue 0-100 38.3£23.0 32.5+£20.8 45.3+23.6 11.11 (6.10 to 16.13) <0.001"
Nausea and vomiting 0-100 11.5£17.3 9.4+16.9 13.9+17.6 4.22 (0.27 to 8.16) 0.036
Pain 0-100 21.8+£23.7 15.9+21.3 28.7124.6 9.85 (4.78 to 14.91) <0.001"
Dyspnea 0-100 20.9+24.7 18.1+23.6 24.2+25.7 5.36 (-0.27 to 10.98) 0.062
Insomnia 0-100 33.7+£315 25.4+27.8 43.6132.9 14.51 (7.85 to 21.16) <0.001"
Appetite loss 0-100 16.0£22.6 13.41£21.4 19.0+£23.7 6.01 (0.84 to 11.17) 0.023
Constipation 0-100 25.1£27.2 22.6125.2 28.0£29.3 5.44 (-0.84 to 11.72) 0.089
Diarrhea 0-100 20.9+24.8 20.7+24.8 21.0+£24.9 3.23 (-2.14 to 8.59) 0.238
Financial difficulties 0-100 25.9429.4 17.1+£22.8 36.2+32.9 17.32 (11.19 to 23.44) <0.001°
PHQ-9" 0-27 5.4+5.3 3.8£3.9 7.316.0 3.10 (1.99 to 4.22) <0.001"
GAD-7° 0-21 3.9+3.9 2.543.0 5.6+4.2 2.70 (1.89 to 3.52) <0.001"

Values are presented as number (%) or meantstandard deviation unless stated otherwise.

CI, confidence interval; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EQ-
VAS, EuroQol Visual Analogue Scale; EQ-5D, EuroQol 5-Dimension Questionnaire; FCR, fear of cancer recurrence; GAD-7, 7-item Generalized Anxiety
Disorder scale; GHS/QoL, Global Health Status/Quality of Life; OR, odds ratio; PHQ-9, 9-item Patient Health Questionnaire.

“Higher scores indicate better health status or quality of life. "All scores were linearly transformed to a 0-100 scale according to the EORTC QLQ-C30
scoring manual. ‘Higher scores indicate greater symptom burden. ‘Higher scores indicate greater psychological symptom severity (depression or anxiety).
“Estimated using linear regression or logistic regression analysis after adjusting for age, sex, cancer type, cancer stage, comorbidity, time since cancer
diagnosis, education level, monthly household income and job status. ‘Bonferroni correction was applied for multiple comparisons with a significance

threshold of P<0.0024.

high FCR group (B=-8.66, 95% CI: ~12.55 to —4.77; P<0.001).

In the EORTC QLQ-C30 domains, the high FCR group
reported significantly lower scores in all functional scales, in-
cluding physical (f=-7.04; P<0.001), role (f=-9.16; P<0.001),
emotional (B=-12.86; P<0.001), cognitive (B=-9.82; P<0.001),
and social functioning (f=-13.41; P<0.001), as well as in GHS/
QoL (p=-10.56; P<0.001). Regarding symptom burden, partic-
ipants with high FCR had significantly higher levels of fatigue
(B=11.11; P<0.001), pain (p=9.85; P<0.001), insomnia (B=14.51;
P<0.001), and financial difficulties (p=17.32; P<0.001). Al-
though nausea/vomiting and appetite loss were more prevalent
in the high FCR group (P=0.036 and P=0.023, respectively),
they did not meet the Bonferroni-adjusted significance thresh-
old (P<0.0024).
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Psychological symptoms were also markedly elevated among
participants with high FCR. Both PHQ-9 (p=3.10, 95% CI:
1.99-4.22; P<0.001) and GAD-7 scores (f=2.70, 95% CI: 1.89-
3.52; P<0.001) were significantly higher compared to the low
FCR group.

Health-related behaviors according to fear of cancer
recurrence

Table 3 presents both the unadjusted prevalence of health-relat-
ed behaviors in the low- and high-FCR groups and the adjusted
associations derived from multivariable logistic regression. In
chi-square analyses, no statistically significant differences were
observed between groups for any change-based or status-based
behavior. After adjusting for age, sex, cancer type, cancer stage,
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Table 3. Comparison of health-related behaviors according to FCR status

Low FCR (n=177) High FCR (n=149) P-value OR (95% ClI)* P-value
Change-based behaviors

Weight control effort 139 (78.5) 121 (81.2) 0.645 1.00 (0.65-1.53) 0.998
Change in alcohol consumption

No change 43 (24.3) 27 (18.1) 0.400 Reference 0.265

Abstinence after cancer diagnosis 72 (40.7) 66 (44.3) 0.400 1.41 (0.75-2.63) 0.287

Lifetime non-drinker 62 (35.0) 56 (37.6) 0.400 1.45 (0.75-2.77) 0.266
Change in smoking status

Continued or reduced smoking 12 (6.8) 9 (6.0) 0.702 Reference 0.427

Smoking cessation after cancer diagnosis 43 (24.3) 31 (20.8) 0.702 0.97 (0.36-2.62) 0.954

Lifetime non-smoker 122 (68.9) 109 (73.2) 0.702 1.18 (0.48-2.91) 0.719

Status-based behaviors

General health check-up 153 (86.4) 130 (87.2) 0.960 0.97 (0.61-1.56) 0.902
Cancer screening 97 (54.8) 96 (64.4) 0.099 1.21 (0.76-1.91) 0.418
Pneumococcal vaccination 69 (39.0) 51 (34.2) 0.440 1.00 (0.64-1.56) 0.985
Herpes zoster vaccination 61 (34.5) 49 (32.9) 0.855 0.97 (0.62-1.52) 0.902
Seasonal influenza vaccination 70 (39.5) 65 (43.6) 0.528 1.02 (0.66-1.58) 0.933
Walking =5 day/wk 126 (71.2) 105 (70.5) 0.984 0.97 (0.64-1.47) 0.897
Strength training >2 day/wk 57 (32.2) 38 (25.5) 0.229 1.02 (0.67-1.56) 0.936
CAM use 35(19.8) 21 (14.1) 0.521 0.97 (0.55-1.71) 0.907
Nutritional supplement use 57 (32.2) 105 (70.5) 0.856 0.99 (0.60-1.65) 0.975

Values are presented as number (%).

CAM, complementary and alternative medicine; CI, confidence interval; FCR, fear of cancer recurrence; OR, odds ratio.
“Estimated using logistic regression analysis after adjusting for age, sex, cancer type, cancer stage, comorbidity, time since cancer diagnosis, education

level, monthly household income and job status.

comorbidity, time since diagnosis, educational level, household
income, and employment status, none of the health-related
behaviors remained significantly associated with high FCR.
For example, the adjusted OR for general health check-up was
0.97 (95% CI: 0.61-1.56; P=0.902), for cancer screening 1.21
(95% CI: 0.76-1.91; P=0.418), and for CAM use 0.97 (95% CI:
0.55-1.71; P=0.907).

DISCUSSION

This study examined how FCR is associated with HRQoL,
psychological symptoms, and health-related behaviors among
cancer survivors. While high FCR was clearly associated with
greater psychological distress and significantly poorer HRQoL
across multiple domains, it did not correspond to increased
engagement in health behaviors such as screening, physical
activity, or vaccination. These findings suggest a divergence be-
tween emotional burden and behavioral response, underscoring
the need for integrated survivorship strategies that address both
psychosocial and behavioral dimensions.

Consistent with the present study, prior research has shown
that high FCR are significantly associated with diminished
HRQoL and heightened psychological distress. Previous study

of colorectal cancer survivors reported that higher FCR levels
were correlated with lower functional scores on the EORTC
QLQ-C30 and increased symptoms of anxiety and depression
[24]. Similarly, research involving Korean stomach cancer sur-
vivor populations has indicated that FCR in stomach cancer
survivors was associated with social, psychological, and HRQoL
factors [5]. Consistent findings have also been observed among
patients with advanced cancer, wherein high FCR was asso-
ciated with substantial psychosocial burden [25]. The present
study aligns with this body of evidence, revealing that individ-
uals with high FCR exhibited significantly poorer scores across
all functional domains of HRQoL—including physical, role,
emotional, cognitive, and social functioning—as well as higher
levels of symptom burden, particularly in relation to fatigue,
insomnia, pain, and financial difficulties.

In contrast to symptoms such as fatigue, pain, insomnia, and
financial difficulties, gastrointestinal (GI) symptoms—including
nausea/vomiting, appetite loss, dyspnea, constipation, and diar-
rhea—demonstrated no statistically significant association with
FCR (P>0.0023). GI symptoms are often perceived as non-spe-
cific or treatment-related sequela rather than indicators of re-
currence, particularly among non-GI cancers [5,24]. Moreover,
FCR is fundamentally a cognitive-emotional construct centered
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on the concern that cancer may return; it is more tightly tied to
psychological distress and diminished functional domains than
to isolated somatic complaints [3,4]. These findings are con-
sistent with emerging evidence indicating that FCR correlates
more strongly with fatigue, pain, and anxiety than with GI
symptoms. Such a discrepancy emphasizes the need to consider
both the interpretation and perceived salience of symptoms in
understanding the psychological correlates of FCR.

Notably, multiple measures assessing psychological symp-
toms were included in this study, namely the EQ-5D anxiety/
depression item, PHQ-9, and GAD-7. While each assesses fac-
ets of psychological well-being, they differ in both conceptual
scope and psychometric design. The EQ-5D offers a singular,
general indicator of emotional status within the broader context
of HRQoL, whereas the PHQ-9 and GAD-7 are standardized
multi-item instruments specifically developed to evaluate the
severity of depressive and anxiety symptoms, respectively. The
concurrent use of these measures permits a complementary
assessment of emotional functioning, capturing both general
distress and disorder-specific symptomatology.

Given that high FCR was not associated with increased en-
gagement in screening, vaccination, weight control, alcohol use,
smoking, physical activity, or supplement intake, several inter-
pretative considerations warrant discussion. Contrary to the
“teachable moment” hypothesis, which posits cancer experience
and related fear motivate preventive action, findings suggest
emotional distress alone may be insufficient to drive behavioral
change [26,27]. This highlights the need for interventions com-
bining psychosocial support with structured behavior-change
strategies, rather than relying solely on psychological or educa-
tional approaches [28,29]. The conceptual distinction between
psychological distress and behavioral adherence underscores
the value of integrated multidisciplinary survivorship care that
addresses both domains. CAM use and supplement intake were
not evidence-based behaviors, but reflected broader coping re-
sponses to FCR. Although not medically validated, these behav-
iors may reflect emotionally driven adaptations offering insight
into how cancer fear manifests behaviorally [30-32]. Moreover,
recent evidence suggests FCR may indirectly affect behavior
through unmet supportive care needs linked to lower screen-
ing participation, emphasizing the importance of addressing
structural and psychosocial barriers alongside distress [9].
Finally, longitudinal research is needed to clarify how changes
in FCR relate to health behaviors and whether individuals with
persistently high FCR respond better to tailored interventions,
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providing more nuanced survivorship strategies [33,34].

In this study, FCR was not associated with cancer stage or
time since diagnosis. While this may partly reflect limited
variability, stage IV cases were excluded, and over half the par-
ticipants were long-term survivors, possibly due to analytical
constraints, as the time since diagnosis was dichotomized at
4.5 years. However, previous studies have reported high FCR in
early stage [35,36] and long-term survivors [37,38], suggesting
FCR is not solely determined by clinical status or time. It re-
flects the complex interplay of clinical and psychosocial factors,
including cancer type, treatment history, and perceived support.
Longitudinal studies are needed to clarify these associations
with long-term survival, suggesting clinical indicators alone
may be insufficient.

This study has several limitations. First, its cross-sectional de-
sign limits causal inferences. Although high FCR was associated
with poor HRQoL and psychological distress, reverse causality
is plausible; emotional distress may heighten FCR rather than
result from it. Similarly, the null association with preventive be-
haviors should be interpreted cautiously, as distress may hinder
engagement. These limitations highlight the need for longitudi-
nal studies to clarify the directionality. Second, most variables
were assessed via self-reports, potentially introducing recall
and reporting biases. Social desirability may have influenced
responses on psychological symptoms and health behaviors,
possibly affecting the associations. Third, as a pilot study, the
sample was relatively small, which may limit statistical power
and generalizability. Fourth, FCR was assessed with four items
on follow-up, secondary cancer, recurrence, and metastasis.
High FCR was defined as a score 23 on at least two items, based
on prior studies [39-41]. This approach balances clinical rele-
vance and brevity, capturing key domains of recurrence-related
fear while reducing respondent burden. Although not external-
ly validated, it was deemed appropriate for a pilot study with a
moderate sample size. Further refinement and psychometric
validation are planned from an upcoming nationwide survivor
survey. Fifth, inconsistent timeframes in assessing health-re-
lated behaviors may have affected the interpretation. Some
behaviors (e.g., smoking, alcohol use, and weight control) were
measured as post-diagnosis changes, whereas others (e.g., vac-
cination, physical activity, CAM use, and supplement intake)
reflected current status. This heterogeneity complicates whether
FCR affects initiation or maintenance of behaviors. Null find-
ings should be interpreted cautiously; future studies should
adopt standardized timeframes or longitudinal designs for clar-
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ification.

Despite these limitations, this study had several strengths.
It provides an integrated perspective on the relationships be-
tween FCR, HRQoL, psychological distress, and health-related
behaviors in a diverse cohort of cancer survivors. Findings
showed high FCR was strongly associated with poorer HRQoL
and greater psychological burden, yet did not lead to increased
participation in health-promoting behaviors, such as screening,
vaccination, or physical activity. This discrepancy challenges
the assumption that emotional distress—particularly fear—
naturally motivates positive behavioral changes. Clinically, the
results underscore the need for multidisciplinary survivorship
programs addressing psychological and behavioral dimensions
rather than relying on FCR alone as a driver of health behav-
ior. Tailored interventions integrating emotional support with
structured behavioral-change strategies may be essential for
promoting long-term health among cancer survivors.
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