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Abstract 

Aims

Fear of cancer recurrence (FCR) is a common concern among cancer survivors; 

however, its prevalence and determinants in patients with oral and maxillofacial can-

cers have not been thoroughly investigated. This study aimed to assess the severity 

of FCR and explore the relationships among resilience, quality of life (QoL), and FCR 

in preoperative oral and maxillofacial cancer patients.

Methods

A cross-sectional survey was conducted in tertiary hospitals in China from March 

to July 2024. The study collected demographic and clinical data, the Fear of Can-

cer Recurrence Inventory-Short Form (FCRI-SF), the 10-item Connor-Davidson 

Resilience Scale (CD-RISC-10), and the University of Washington Quality of Life 

Questionnaire (UW-QOL). Data analysis included descriptive statistics, independent 

samples t-tests, one-way ANOVA, and multiple linear regression analysis.

Results

The study included 281 preoperative oral and maxillofacial cancer patients. The 

mean FCRI-SF score was 17.38 (SD = 4.73), with 85.1% of the participants exhibit-

ing high FCR. Resilience, as measured by CD-RISC-10, had a mean score of 23.33 
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(SD = 3.85), whereas QoL, measured by the UW-QOL, had an average of 58.36 

(SD = 8.61). Correlation analysis revealed significant associations among age, sex, 

first treatment, resilience, QoL, and FCR. Multiple linear regression revealed that 

QoL and sex were significant predictors of FCR, explaining 40.1% of the variance 

(P < 0.001). Higher QoL was associated with lower FCR, and males reported lower 

levels of FCR than females did.

Discussion

Preoperative oral and maxillofacial cancer patients experience elevated levels of 

FCR, which are influenced by various socio-demographic and clinical factors. These 

findings highlight the need for healthcare providers to develop targeted interventions 

and comprehensive support systems to address FCR effectively in this high-risk 

group.

1  Introduction

Oral and maxillofacial cancers are the sixth most prevalent malignancies globally 
[1,2]. Annually, more than 600,000 individuals are diagnosed with head and neck 
cancers, with oral cancer accounting for approximately 400,000 of these cases, 
underscoring a marked and concerning increase in incidence. Oral and maxillofa-
cial cancers encompass a spectrum of malignancies affecting anatomical sites such 
as the lips, tongue, floor of the mouth, buccal mucosa, gums, hard and soft palate, 
maxilla (upper jaw), mandible (lower jaw), and the oropharynx [3]. Despite advances 
in surgery, radiotherapy, and chemotherapy, the 5-year survival rate remains unsatis-
factory (47.1%–64.6%), with recurrence rates ranging from 10% to 50% [4–6]. Given 
this substantial recurrence risk, patients frequently experience profound psychosocial 
distress, including depression, suicidal ideation, and fear of cancer recurrence (FCR) 
[7]. However, few studies have specifically explored FCR during the preoperative 
phase, when uncertainty about treatment and prognosis is greatest.

Fear of cancer recurrence (FCR), a negative psychological experience that 
persists during and after treatment, is defined as fear, anxiety, and worry about the 
potential recurrence or progression of cancer, either in the same organ or elsewhere 
in the body [8]. It is conceptually distinct from general surgical anxiety: the latter con-
cerns the impending operation (e.g., anesthesia, postoperative pain), whereas FCR 
reflects an enduring, anticipatory fear of recurrence, even before treatment begins 
[9]. This distinction is clinically relevant, as FCR may persist throughout the disease 
trajectory, influencing medical decision-making and adherence to treatment [10]. 
Excessive FCR can drive patients to pursue unnecessary procedures or frequent 
follow-ups, whereas fatalistic beliefs may lead others to delay or refuse treatment, 
ultimately compromising clinical outcomes.

Epidemiological evidence highlights that FCR is among the most prevalent and 
distressing psychological concerns in oncology, with 22%-87% of cancer survi-
vors reporting moderate-to-high levels [11,12]. Extensive evidence from breast and 
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colorectal cancer cohorts indicates that FCR often endures well beyond curative treatment, disrupting emotional regula-
tion, compromising treatment adherence, and diminishing long-term quality of life [13]. Similarly, recent research among 
HNC survivors has shown that FCR remains highly prevalent, with elevated levels particularly observed in patients expe-
riencing functional impairments, visible disfigurement, or greater emotional distress related to appearance and communi-
cation difficulties [14]. However, preoperative patients, especially those undergoing their initial treatment, are particularly 
susceptible as they confront the uncertainty surrounding the future course of their cancer. The fear of recurrence is often 
exacerbated by their lack of familiarity with the treatment process and the uncertain nature of potential outcomes [15]. Ele-
vated FCR has been associated with greater psychological distress, poorer quality of life (QoL), and increased healthcare 
utilization [16–18]. Yet, empirical evidence on preoperative FCR in oral and maxillofacial cancers remains limited.

Resilience, defined as the ability to adapt positively to adversity and maintain psychological well-being, has gained 
increasing attention in oncology as a key factor in coping with the stressors associated with cancer diagnosis and treat-
ment [19,20]. Patients with oral and maxillofacial cancers often confront disfigurement, speech impairment, and loss of 
social confidence, making resilience crucial for maintaining emotional stability and adaptive functioning [21]. Evidence 
suggests that variations in resilience among cancer patients can lead to significant differences in their quality of life 
and ability to cope with the disease [22,23]. Moreover, research has shown that individuals exhibiting resilience tend to 
achieve more effective psychological adaptation in response to both acute and chronic stressors [24]. However, most 
studies have focused on posttreatment survivors, leaving a gap in understanding resilience and QoL in shaping preopera-
tive FCR.

Guided by stress-coping theory, this study conceptualizes resilience as a protective factor and QoL as an indicator of 
perceived functional and emotional well-being. We hypothesize that higher resilience and better QoL are associated with 
lower preoperative FCR. This study aims to fill a critical gap by examining the interplay among resilience, QoL, and FCR 
in preoperative oral and maxillofacial cancer patients. Findings are expected to inform targeted psychosocial interventions 
and guide early, multidisciplinary strategies to enhance psychological preparedness before surgery.

2.  Method

2.1  Study design and participants

This cross-sectional study was conducted between March and July 2024, and involved participants from the Department 
of Head and Neck Oncology, West China Hospital of Stomatology, Sichuan University. Informed consent was obtained 
from all participants prior to their inclusion in the study. An overview of the study design is presented in the graphical 
abstract (S1 Fig).

Eligible participants met the following criteria: (1) were 18 years of age or older, (2) had a confirmed diagnosis of oral 
and maxillofacial cancers in the preoperative phase, (3) were aware of their disease diagnosis and condition, (4) were 
able to complete the questionnaire independently or with assistance from caregivers, and (5) provided voluntary consent 
to participate in the study. Participants were excluded if they met any of the following conditions: (1) had other serious 
chronic illnesses such as heart, kidney, or lung failure; such advanced comorbities are known to substantially diminish 
QoL and elevate psychological distress, thereby introducing confounding effects on the relationships between FCR, 
resilience, and QoL that this study sought to investigate [25,26]; (2) had a history of mental illness or disturbances of con-
sciousness; or (3) had incomplete data.

2.2  Sample size and sampling strategy

Guidelines for multiple-factor analysis recommend a sample size of at least 5–10 times the number of variables [27]. In 
this study, with 17 variables, including 11 demographic characteristics, 1 variable related to fear of cancer recurrence, 3 
resilience variables, and 2 quality of life variables the minimum required sample size was calculated to be between 85 and 
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170 participants. To account for an anticipated 20% attrition rate, we adjusted the target sample size to between 102 and 
204 participants. Ultimately, 330 oral and maxillofacial cancer patients were recruited through a convenience sampling 
method from this hospitals, and 281 patients with complete data were available for analysis.

2.3  Data collection

Ward nurses employed the established inclusion and exclusion criteria to identify eligible participants through the conve-
nience sampling method. A registered nurse and a postgraduate nursing student administered the surveys. Before com-
mencing the survey, nurses provided participants or their caregivers with clear instructions on the use of a QR code to 
access and complete the electronic questionnaire. Data were collected via the widely recognized online survey platform 
Questionnaire Star, developed by Changsha Ranxing Information Technology in China. Each survey was conducted at 
the patient’s bedside and typically took 5–10 minutes to complete.

Because all questionnaire items were self-administered by patients and investigators were responsible solely for 
providing standardized instructions and checking for completeness, formal inter-rater reliability metrics (e.g., Cohen’s 
Kappa or the intraclass correlation coefficient) were not applicable to this study design. Instead, methodological rigor was 
ensured through a one-week structured training program for all investigators covering eligibility screening, participant 
instruction, and data-recording procedures. During data collection, investigators adhered to a unified standard operating 
protocol under the oversight of a senior nurse, and periodic random audits were conducted to verify data accuracy and 
completeness.

2.3.1  Demographic characteristics.  The demographic characteristics included age, sex, residential location, monthly 
income (in RMB, yuan), marital status, educational level, primary caregiver, and type of medical insurance. The clinical 
characteristics include the site of the disease, duration of illness, and presence of cancer-related pain.

2.3.2  Fear of cancer recurrence.  Fear of cancer recurrence was assessed using the 9-item Fear of Cancer 
Recurrence Inventory-Short Form(FCRI-SF), a concise version of the full 42-item FCRI [12]. This study utilized the 
validated Chinese version of the FCRI-SF [28]. The participants rated their fear of cancer recurrence on a 5-point Likert 
scale, ranging from 0 (never) to 4 (always), with total scores ranging from 0-36. Higher scores reflect greater levels of 
fear. An FCRI-SF total score above 13 has been identified as a clinically significant cutoff for fear of cancer recurrence, 
suggesting the need for additional psychological support or intervention [29]. The Chinese version of the FCRI-SF has 
excellent internal consistency, with a Cronbach’s alpha coefficient of 0.912 [30].

2.3.3  Resilience.  To evaluate resilience, this study utilized the 10-item Connor-Davidson Resilience Scale 
(CD-RISC-10). The scale consists of three factors: Tenacity, Strength, and Optimism [31]. The CD-RISC-10 is a 
condensed version of the original 25-item CD-RISC, selected for its brevity and efficiency [32]. Each item is rated 
on a 5-point scale, ranging from 0 (not true at all) to 4 (true nearly all the time), with higher total scores indicating 
greater resilience; lower CD-RISC-10 scores represent weaker resilience and may help guide psychosocial strategies 
aimed at enhancing coping skills and stress management in vulnerable patients [33]. The Chinese version of the 
CD-RISC-10 was employed to evaluate resilience within the Chinese context [34]. The scale demonstrated strong 
internal consistency, with a Cronbach’s alpha of 0.91, confirming its reliability for measuring resilience in the Chinese 
population [34].

2.3.4  Quality of life.  Quality of life was assessed using the University of Washington Quality of Life Questionnaire 
(UW-QOL), designed for individuals with oral and maxillofacial cancer. This questionnaire evaluates the symptoms 
experienced by participants over the previous seven days [35]. The UW-QOL comprises two primary domains: physical 
function, which includes aspects such as chewing, swallowing, speech, taste, saliva, and appearance, and social-
emotional function, which encompasses factors such as anxiety, mood, pain, activity, recreation, and shoulder function 
[36]. The scale consists of 12 disease-specific items, each with 3–5 response options. Each option is assigned a score 
ranging from 0 to 100, with higher scores reflecting a better quality of life [37].
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2.4  Data analysis

Data analysis was conducted using the Statistical Package for the Social Sciences (SPSS), version 26.0 (IBM Corpora-
tion, Armonk, NY, USA). Descriptive statistics, including frequencies, percentages, means, and standard deviations (SD), 
were computed. To identify relevant determinants of FCR, one-way analysis of variance, independent t-tests, and Pear-
son’s correlation analysis were employed.

Variables significant in univariate analyses (p < 0.05), along with clinically relevant covariates (tumor stage and treat-
ment history), were entered into a multiple linear regression model to adjust for potential confounding effects.

Given the limited sample size within several clinical subgroups (e.g., tumor stage, tumor site, treatment history), 
stratified analyses were not performed because subgroup regression would have lacked adequate statistical power and 
produced unstable estimates. Instead, clinically relevant variables (tumor stage and treatment history) were adjusted as 
covariates in the multivariable model to account for their potential effects on FCR.

2.5  Ethical considerations

This study was approved by the Ethics Committee of West China Hospital of Stomatology, Sichuan University (Grant No. 
WCHSIRB-CT-2024–107). All procedures were conducted in accordance with the principles outlined in the Declaration of 
Helsinki. Written informed consent was obtained from all participants prior to data collection.

3.  Results

3.1  Demographic characteristics

A total of 281 patients were screened to meet eligibility criteria (Fig 1). The demographic and clinical characteristics of 
the participants are summarized in Table 1. The participants ranged in age from 18 to over 60 years, with 38.8% being 60 

Fig 1.  Flowchart of participant recruitment.

https://doi.org/10.1371/journal.pone.0339329.g001

https://doi.org/10.1371/journal.pone.0339329.g001
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Table 1.  General information of the participants and analysis of FCRI-SF scores (n = 281).

Independent variable N % Mean (SD) t/F/r P

Age

18-60 172 61.2 18.36(5.01) 4.795 0.000

≥60 109 38.8 15.83(3.79)

Sex

Female 143 50.9 19.47(4.64) 8.449 0.000

Male 138 39.1 15.22(3.76)

Location

Village 113 40.2 17.31(4.84) 0.238 0.788

Town 52 18.5 17.79(4.67)

City 116 41.3 17.27(4.68)

Income

<¥2000 197 70.1 17.16(4.45) 0.778 0.507

¥2000-5000 64 22.8 18.17(5.10)

¥5000-10000 15 5.3 17.00(6.50)

≥¥10000 5 1.8 17.00(4.84)

Education

Primary school 199 70.8 17.12(4.45) 1.324 0.267

Secondary school 42 14.9 18.52(5.40)

College 37 13.2 17.68(5.38)

Diploma or above 3 1.1 15.00(2.64)

Employment

Employed 95 33.8 17.41(4.86) 1.423 0.243

Unemployed 47 16.7 16.36(4.84)

Retired 139 49.5 17.71(4.59)

First treatment

Yes 155 55.2 16.59(4.67) −3.17 0.002

No 126 44.8 18.36(4.64)

Site of cancer

Tongue 85 17.40(4.46) 57.82(8.40) 0.317 0.866

Cheek 45 17.42(5.19) 57.59(8.24)

Mandible 44 18.00(5.00) 57.15(8.15)

Sublingual 21 16.76(4.02) 55.26(6.06)

Others 86 17.17(4.83) 59.06(8.17)

Pain

Yes 159 56.6 17.65(4.74) 1.106 0.270

No 122 43.4 17.02(4.71)

Stage

Stage I 40 14.2% 15.80 (4.10) 1.24 0.297

Stage II 65 23.1% 16.90 (4.45)

Stage III 85 30.2% 17.55 (4.68)

Stage IV 91 32.4% 18.40 (4.90)

UW-QOL 58.36(8.61) −0.518 0.000

CD-RISC-10 23.33(3.85) −0.220 0.000

Abbreviations: FCRI-SF,Fear of Cancer Recurrence Inventory-Short Form; CD-RISC-10,10-item Connor-Davidson Resilience Scale; SD, standard 
deviation.

https://doi.org/10.1371/journal.pone.0339329.t001

https://doi.org/10.1371/journal.pone.0339329.t001
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years or older. The majority of participants were female (50.9%) and lived in urban areas (41.3%). Educational attainment 
was predominantly at the primary school level (70.8%), and a significant portion of the sample reported a monthly income 
of less than ¥2000 (70.1%). Most participants were married (92.9%), and nearly half were retired (49.5%). In terms of 
clinical staging, 14.2% of patients were Stage I, 23.1% Stage II, 30.2% Stage III, and 32.4% Stage IV. The vast majority 
of patients (approximately 90%) were diagnosed with squamous cell carcinoma, whereas a small proportion had other 
histological subtypes, such as mucoepidermoid carcinoma or adenoid cystic carcinoma.

Of the 330 patients invited, 24 declined or were unaware of their diagnosis, and 25 were excluded due to incomplete 
data or cognitive impairment. A total of 281 participants were included in the final analysis.

3.2  Analysis of the differences in FCRI-SF scores

The analysis of the FCRI-SF scores across various demographic and clinical variables revealed several significant cor-
relations (Table 1). Age and sex were significantly associated with FCR scores, with participants aged 18−60 exhibiting 
markedly higher FCR scores than those aged ≥60 years (P < 0.001). Similarly, compared with male participants, female 
participants presented significantly elevated FCR scores (P < 0.001). The participants who underwent their first treatment 
reported significantly lower FCR scores than did those with previous treatment experience (P < 0.001). Moreover, both 
quality of life (UW-QOL) and resilience (CD-RISC-10) were inversely correlated with FCR (P < 0.001).

Socioeconomic variables, including income, education, and employment status, did not show statistically significant 
associations with FCR in univariate analyses (all p > 0.05), and therefore were not retained for multivariable modeling.

3.3  Psychological, resilience, fear of cancer recurrence, and quality of life scores

Table 2 presents the scores for psychological resilience, fear of cancer recurrence, and quality of life among the study 
participants (n = 281). The FCRI-SF revealed a mean score of 17.38 (SD = 4.73), with scores ranging from 4 to 31. Nota-
bly, 85.1% of the participants scored above the clinically significant cutoff of 13, indicating a high prevalence of FCR in 
this population. The CD-RISC-10 had a mean score of 23.33 (SD = 3.85) with scores ranging from 15 to 39 points, this 
score reflects a relatively low-to-moderate level of resilience among the participants. The mean UW-QOL score was 58.36 
(SD = 8.61), with scores ranging from 38 to 79. The scores for the physical function domain ranged from 33 to 79, with a 
mean of 56.51 (SD = 8.03), reflecting a moderate level of physical function impairment. In contrast, the social-emotional 
function domain had a mean score of 60.20 (SD = 12.12), with scores ranging from 33 to 88, suggesting that while 
some participants experienced significant emotional and social challenges, others reported relatively better emotional 
well-being.

3.4  Comparison of scores across FCRI-SF Items

The violin plot effectively visualizes the distribution of scores across the nine FCRI-SF items, illustrating the unique score 
distributions for each item (S2 Fig). Items such as FCR1, FCR4, and FCR6 exhibit broader distributions, indicative of 
greater variability, whereas FCR3 demonstrates a narrower spread, suggesting a more concentrated range of scores 
around the mean. The mean score for FCR5 is notably higher than that for the other items, highlighting its tendency to 
receive higher overall scores. The white box within each violin represents the interquartile range (IQR), capturing the mid-
dle 50% of the data, with the black horizontal line and dot marking the median score. The shape and width of each violin 
reflect the density of scores, where wider sections correspond to higher concentrations of responses.

3.5  Factors influencing FCR

Following the univariate analysis, variables that showed statistical significance were included in a multiple linear regres-
sion analysis to further explore their impact on FCR (Table 3). The regression model identified two significant predictors 
of FCR. The model explained a substantial portion of the variance in FCR scores, with an R² of 0.401 and an adjusted 
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R² of 0.388 (F = 30.634, P < 0.001). Quality of life (UW-QOL) was found to be negatively associated with FCR (β = −0.391, 
P < 0.001,95% CI for B: −0.271 to −0.158), indicating that patients with a higher quality of life experience less fear of 
cancer recurrence. Sex also emerged as a significant factor influencing FCR (β = −0.313, P < 0.001, 95% CI for B: −3.895 
to −2.026). Specifically, the negative coefficient suggests that male patients tend to have lower FCR scores than female 
patients do, highlighting the role of sex differences in the level of fear of cancer recurrence. The standardized beta coeffi-
cients (β) and R² values represent the effect sizes, indicating that both predictors had moderate-to-strong effects on FCR 
and jointly explained approximately 40% of its variance.

4.  Discussion

This study is the first to examine the prevalence and associated factors of FCR among preoperative oral and maxillofacial 
cancer patients, demonstrating that this population experiences elevated levels of FCR. FCR was highly prevalent in this 
population, with QoL and sex identified as significant predictors, underscoring the complex and multifactorial nature of 
patients’ psychological responses.

Although the majority of existing research on FCR has concentrated on post-treatment or survivorship populations, evi-
dence pertaining to the preoperative phase remains scarce. This phase constitutes a distinct period of psychological vul-
nerability, during which patients experience anticipatory anxiety regarding treatment outcomes, functional impairment, and 
potential disfigurement, concerns that differ fundamentally from the experiential fears encountered after treatment [38]. 
Notably, existing FCR research in breast, colorectal, and head and neck cancer has predominantly focused on postoper-
ative survivors who have already experienced treatment-related functional changes and recurrence monitoring [14,18]. 
In contrast, preoperative patients face anticipatory rather than experiential fears, underscoring a distinct and previously 
underexamined psychological stage. Investigating FCR prior to surgery provides critical insight into early psychological 
responses and underscores the importance of proactive screening and timely psychosocial intervention.

Table 2.  FCRI-SF, CD-RISC-10, and UW-QOL scores (n = 281).

Variable Range Mean SD

FCRI-SF, points 4-31 17.38 4.73

CD-RISC-10, points 15-39 23.33 3.85

UW-QOL, points 38-79 58.36 8.61

Physical function 33-79 56.51 8.03

Social-emotional function 33-88 60.20 12.12

Abbreviations: FCRI-SF, Fear of Cancer Recurrence Inventory-Short Form; CD-RISC-10, 10-item 
Connor-Davidson Resilience Scale; UW-QOL, University of Washington Quality of Life Questionnaire; SD, 
standard deviation.

https://doi.org/10.1371/journal.pone.0339329.t002

Table 3.  Factors associated with FCRI-SF scores among patients (n = 281).

Variable B SE-B β t P 95% CI

Constant 33.628 1.821 18.467 0.000 30.043 - 37.213

UW-QOL −0.215 0.029 −0.391 −7.491 0.000 −0.271 - −0.158

Sex −2.961 0.475 −0.313 −6.237 0.000 −3.895 - −2.026

Abbreviations: B, unstandardized coefficient; β, standardized beta coefficient; CI, confidence interval; SE-B, standard error of B. R² = 0.401; adjusted 
R² = 0.388; F = 30.634; P < 0.001.

https://doi.org/10.1371/journal.pone.0339329.t003

https://doi.org/10.1371/journal.pone.0339329.t002
https://doi.org/10.1371/journal.pone.0339329.t003
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The relatively high prevalence of FCR and low-to-moderate resilience may be partly attributable to socioeconomic 
vulnerabilities. Limited education, low income, and caregiving burdens among older or retired patients can restrict access 
to psychosocial resources, intensify anxiety about disease progression, and hinder adaptive coping. In today’s era of 
widespread internet use, the abundance of cancer-related information may further exacerbate uncertainty and intensify 
fears of recurrence. Previous oncology research demonstrates that socioeconomic disadvantage is linked to greater 
psychological distress, lower resilience, and elevated FCR, particularly among patients confronting complex treatment 
demands [39]. Individuals with lower income or limited education may have diminished access to medical care and fewer 
coping resources, thereby amplifying fears of recurrence. Recognizing these factors is crucial for healthcare providers to 
deliver balanced education and develop targeted interventions that alleviate psychological distress and support informed 
decision-making. It is noteworthy that in our sample, socioeconomic indicators such as income and education were not 
statistically associated with FCR in univariate testing. This suggests that their impact may not manifest directly in the pre-
operative phase, or that additional contextual or mediating factors, beyond the scope of the present dataset, may shape 
the relationship between socioeconomic status and FCR. Future studies incorporating more granular socioeconomic 
measures may provide further insight into these dynamics.

This study revealed that preoperative oral and maxillofacial cancer patients presented an average FCR score of 17.38 
(SD = 4.73), notably above the standard mean. This elevated score likely reflects the patients’ heightened anxiety about 
potential treatment-related issues, including facial tissue defects, impaired swallowing and chewing functions, altered 
dietary habits, and alterations in speech. Research focusing on preoperative FCR emphasizes that such concerns are 
central to patients’ emotional experiences and can influence their psychological well-being before any treatment takes 
place [40]. Consistent with prior international research, which reported that 30%-35% of head and neck cancer patients 
experience dysfunctional FCR [41]. Item 5 (“I believe that I am cured and that cancer will not come back”) received the 
highest score, suggesting ambivalence between optimism and fear. Within the context of Chinese cultural avoidance of 
death-related discussions, culturally sensitive education that normalizes these concerns and emphasizes treatment prog-
ress is essential. Meanwhile, this education should emphasize advancements in treatment and the potential for positive 
outcomes. Additionally, facilitating culturally sensitive support groups can help mitigate isolation, foster shared experi-
ences, and strengthen resilience within the community. Moreover, a high level of social support is widely acknowledged as 
a critical external resource for cancer patients, helping to sustain a positive emotional state and functioning as a psycho-
logical buffer against stress [42]. Such support empowers cancer patients to face the disease with resilience. Therefore, 
healthcare professionals and family caregivers need to provide comprehensive social support throughout the treatment 
and follow-up stages.

In the univariate analysis, resilience was negatively correlated with FCR, suggesting that higher resilience was asso-
ciated with lower FCR. However, after adjustment for QoL and sex in the multivariate model, resilience was no longer a 
statistically significant predictor. This indicates that resilience may not independently predict FCR once patients’ quality 
of life is taken into account, and its apparent effect in unadjusted analyses should be interpreted with caution. While the 
influence of resilience may be intertwined with patients’ physical and emotional functioning, the present data do not allow 
conclusions regarding mediation or causal pathways. Clinically, this finding underscores the need for integrated interven-
tions that strengthen resilience while simultaneously addressing QoL and functional recovery. Programs incorporating 
structured psychosocial counseling, goal-oriented rehabilitation, and family or peer support are likely to achieve greater 
psychological and functional benefits than resilience training alone. Such multidimensional approaches can enhance 
adaptive coping, restore daily functioning, and ultimately mitigate the intensity and persistence of FCR among patients 
with oral and maxillofacial cancers.

Our findings revealed a strong negative association between QoL and FCR, suggesting that poorer QoL is closely 
linked to heightened recurrence-related fears. Among these domains, physical functioning and emotional well-being 
emerged as the most influential contributors to FCR. Physical impairments, such as dysphagia, speech difficulties, and 
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facial disfigurement, can serve as persistent reminders of the illness, thereby intensifying recurrence-related fears. In 
parallel, emotional distress and reduced social connectedness may weaken patients’ ability to tolerate uncertainty and 
mobilize coping resources. These domain-specific patterns highlight that the interplay between physical dysfunction 
and emotional vulnerability plays a central role in shaping preoperative FCR. From a clinical perspective, these find-
ings underscore the need for multidisciplinary interventions that integrate medical, rehabilitative, and psychosocial care. 
Practical interventions such as targeted counseling, cognitive-behavioral therapy (CBT), and mindfulness can be tailored 
to the unique challenges faced by oral and maxillofacial cancer patients [43,44]. For example, CBT techniques may be 
adapted to address appearance-related distress and communication anxiety by incorporating structured modules that 
target concerns about facial asymmetry, postoperative scars, unintelligible speech, drooling, or oral malodor, all of which 
are common sources of social avoidance in oral and maxillofacial cancer patients. In addition, preoperative functional 
rehabilitation strategies, such as Shaker exercises and Mendelsohn maneuvers, may help preserve swallowing function, 
enhance oropharyngeal muscular coordination, and strengthen patients’ sense of control before surgery [45]. Moreover, to 
enhance early identification of psychological risk, routine FCR screening should be integrated into the preoperative work-
flow. Administering a brief FCRI-SF assessment during surgical counseling may help to identify high-risk individuals, such 
as younger patients, women, and those with poorer quality of life, as indicated by our findings. In addition, incorporating 
caregiver-reported perceptions of recurrence-related worries may reveal unexpressed or suppressed fears, providing a 
valuable complementary perspective for comprehensive preoperative assessment.

Our study also revealed significantly higher levels of FCR among female patients, a finding consistent with previous 
research in other cancer populations [46,47]. Women’s greater vulnerability to recurrence-related fears may derive from 
their multiple familial and professional roles, heightened emotional sensitivity, and stronger self-image awareness. In oral 
and maxillofacial cancers, where treatment often alters facial appearance and functional capacity, these factors can exac-
erbate concerns about social stigma and body image. Clinically, this underscores the importance of sex-sensitive psycho-
logical interventions. Incorporating Acceptance and Commitment Therapy (ACT) may foster self-acceptance, enhance 
psychological flexibility, and alleviate appearance-related distress [48]. Complementary body-image–focused rehabilitation 
and gender-informed psychoeducation can further promote emotional regulation, self-efficacy, and sustained engagement 
in recovery.

In the correlation analysis of this study, younger patients (under 60 years of age) were found to have significantly 
greater levels of FCR, which also reported an association between sex and FCR, though it focused on patients after treat-
ment [49]. This elevated FCR in middle-aged and younger individuals may be linked to their substantial family and societal 
responsibilities, including the dual demands of raising children and caring for elderly relatives. Moreover, the psychological 
impact of a cancer diagnosis on younger patients can be profound, leading to difficulties in accepting their condition and 
potentially intensifying their fear. Conversely, older patients, while experiencing a reduction in social roles, benefit from 
greater life experience. In the context of China’s rich traditional culture, Confucian philosophy, which emphasizes the 
principles of “facing” and “accepting” [50], may facilitate older patients’ adaptation to the disease and its related changes. 
To mitigate the elevated FCR observed in middle-aged and younger patients, it is recommended that nurses implement 
targeted psychological interventions, including individualized therapy, stress management techniques, and coping strat-
egies. Additionally, involving family members and caregivers through educational programs can reduce patient stress by 
assisting in managing familial responsibilities. Furthermore, organizing workshops that offer practical guidance on balanc-
ing responsibilities during treatment, alongside strategies for effective time management and self-care, can provide critical 
support in helping patients navigate their challenges.

This study examined FCR and its associated psychosocial factors among preoperative oral and maxillofacial cancer 
patients. However, several limitations must be acknowledged. First, the cross-sectional design precludes causal infer-
ence and prevents characterization of how FCR evolves across the perioperative trajectory. Clinically, this limits our ability 
to determine when psychological distress peaks and when interventions, such as resilience training or FCR-focused 
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counseling, should be optimally delivered. Future longitudinal studies tracking patients from diagnosis through postoper-
ative recovery are needed to clarify FCR trajectories and to guide the timing and tailoring of stage-specific psychosocial 
interventions. Second, the use of convenience sampling from a single country (China) may restrict cultural and clinical 
generalizability. Larger, cross-regional cohorts would help validate whether the observed predictors of FCR apply across 
diverse healthcare systems. Third, certain clinically relevant variables, such as detailed clinicopathological indicators and 
standardized assessments of preoperative functional status, were not uniformly available and thus could not be included 
in the analysis, potentially constraining the interpretability of the regression model. Finally, although the FCRI-SF is a val-
idated instrument, it may not fully capture the multidimensional nature of FCR. Future studies using comprehensive FCR 
measures and qualitative approaches could provide deeper insight into patients’ experiences and support the develop-
ment of more precisely targeted interventions.

Conclusion

In summary, this study is the first to examine fear of cancer recurrence and its psychosocial correlates among preopera-
tive oral and maxillofacial cancer patients, offering novel insights into how resilience and quality of life interact to influence 
FCR before treatment. The findings underscore the need for multidimensional, phase-specific interventions, including 
resilience enhancement, functional rehabilitation, and sex-sensitive counseling, to mitigate recurrence-related fears and 
promote holistic recovery. From a clinical perspective, these results emphasize the value of early psychological screening 
during the preoperative stage, when anticipatory fears and functional concerns are most pronounced. Future longitudinal 
studies are warranted to delineate the trajectory of FCR across the treatment continuum and to determine the optimal tim-
ing and intensity of interventions (e.g., preoperative vs. postoperative) that can sustain long-term psychological well-being.

Supporting information

S1 Fig. Graphical abstract. This graphical abstract provides an overview of fear of cancer recurrence (FCR) among 281 
patients with oral and maxillofacial cancers in China, showing assessment tools, prevalence of high FCR, and significant 
predictors.
(DOCX)

S2 Fig. Distribution of scores across FCRI-SF items. This figure illustrates the distribution patterns of scores across 
the nine items of the Fear of Cancer Recurrence Inventory–Short Form (FCRI-SF), each representing a specific dimen-
sion of patients’ concerns regarding cancer recurrence.
(DOCX)

Acknowledgments

The authors acknowledge the patients who participated in the study.

Author contributions

Conceptualization: Xiaoqin Bi.

Data curation: Jingya Yu, Yu Zhang, Zhixiang Chen, Fenglian Li.

Formal analysis: Jingya Yu, Xuemei Yang, Lu Bai, Lixia Kuang.

Funding acquisition: Xiaoqin Bi.

Methodology: Jingya Yu.

Software: Yu Zhang, Zhixiang Chen, Xuemei Yang, Lu Bai, Lixia Kuang.

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0339329.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0339329.s002


PLOS One | https://doi.org/10.1371/journal.pone.0339329  January 6, 2026 12 / 14

Supervision: Yu Zhang, Zhixiang Chen, Fenglian Li, Xiaoqin Bi.

Writing – original draft: Jingya Yu.

References
	 1.	 Rodríguez-Molinero J, Migueláñez-Medrán BDC, Puente-Gutiérrez C, Delgado-Somolinos E, Martín Carreras-Presas C, Fernández-Farhall J, et al. 

Association between oral cancer and diet: an update. Nutrients. 2021;13(4):1299. https://doi.org/10.3390/nu13041299 PMID: 33920788

	 2.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209–49. https://doi.org/10.3322/caac.21660 PMID: 
33538338

	 3.	 Global Burden of Disease Cancer Collaboration, Fitzmaurice C, Allen C, Barber RM, Barregard L, Bhutta ZA, et al. Global, regional, and national 
cancer incidence, mortality, years of life lost, years lived with disability, and disability-adjusted life-years for 32 cancer groups, 1990 to 2015: a 
systematic analysis for the global burden of disease study. JAMA Oncol. 2017;3(4):524–48. https://doi.org/10.1001/jamaoncol.2016.5688 PMID: 
27918777

	 4.	 Cohen EEW, LaMonte SJ, Erb NL, Beckman KL, Sadeghi N, Hutcheson KA, et al. American cancer society head and neck cancer survivorship 
care guideline. CA Cancer J Clin. 2016;66(3):203–39. https://doi.org/10.3322/caac.21343 PMID: 27002678

	 5.	 Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2021. CA Cancer J Clin. 2021;71(1):7–33. https://doi.org/10.3322/caac.21654 PMID: 
33433946

	 6.	 Rettig EM, D’Souza G. Epidemiology of head and neck cancer. Surg Oncol Clin N Am. 2015;24(3):379–96. https://doi.org/10.1016/j.
soc.2015.03.001 PMID: 25979389

	 7.	 Smith JD, Shuman AG, Riba MB. Psychosocial issues in patients with head and neck cancer: an updated review with a focus on clinical interven-
tions. Curr Psychiatry Rep. 2017;19(9):56. https://doi.org/10.1007/s11920-017-0811-9 PMID: 28726060

	 8.	 Lebel S, Ozakinci G, Humphris G, Mutsaers B, Thewes B, Prins J, et al. From normal response to clinical problem: definition and clinical features 
of fear of cancer recurrence. Support Care Cancer. 2016;24(8):3265–8. https://doi.org/10.1007/s00520-016-3272-5 PMID: 27169703

	 9.	 Rogers SN, Tsai H-H, Cherry MG, Patterson JM, Semple CJ. Experiences and needs of carers of patients with head and neck cancer: a systematic 
review. Psychooncology. 2024;33(10):e9308. https://doi.org/10.1002/pon.9308 PMID: 39334532

	10.	 Homan E, Kwakkenbos L, Deuning-Smit E, Jansen F, Verdonck-de Leeuw IM, Takes RP, et al. Three-year trajectories and associated factors of 
fear of cancer recurrence in newly diagnosed head and neck cancer patients: a longitudinal study. J Cancer Surviv. 2024;:10.1007/s11764-024-
01731-y. https://doi.org/10.1007/s11764-024-01731-y PMID: 39680304

	11.	 Gu L, Shen C, Zhao L, Li N, Wang R, Dai L, et al. The relationship between fear of cancer recurrence and posttraumatic growth: a meta-analysis. 
Front Psychol. 2024;15. https://doi.org/10.3389/fpsyg.2024.1373102

	12.	 Simard S, Thewes B, Humphris G, Dixon M, Hayden C, Mireskandari S, et al. Fear of cancer recurrence in adult cancer survivors: a systematic 
review of quantitative studies. J Cancer Surviv. 2013;7(3):300–22. https://doi.org/10.1007/s11764-013-0272-z PMID: 23475398

	13.	 Smith A “Ben,” Sharpe L, Thewes B, Turner J, Gilchrist J, Fardell JE, et al. Medical, demographic and psychological correlates of fear of cancer 
recurrence (FCR) morbidity in breast, colorectal and melanoma cancer survivors with probable clinically significant FCR seeking psychologi-
cal treatment through the ConquerFear study. Support Care Cancer. 2018;26(12):4207–16. https://doi.org/10.1007/s00520-018-4294-y PMID: 
29882025

	14.	 Fenech AL, Humphris GM, Laurenceau J-P, Siegel SD, Rogers SN, Ozakinci G, et al. Anxiety, depression, and fear of cancer recurrence in head 
and neck cancer. Health Psychol. 2024;43(11):803–12. https://doi.org/10.1037/hea0001397 PMID: 39052377

	15.	 Llewellyn CD, Weinman J, McGurk M, Humphris G. Can we predict which head and neck cancer survivors develop fears of recurrence?. J Psycho-
som Res. 2008;65(6):525–32. https://doi.org/10.1016/j.jpsychores.2008.03.014 PMID: 19027440

	16.	 Lee-Jones C, Humphris G, Dixon R, Bebbington Hatcher M. Fear of cancer recurrence — a literature review and proposed cog-
nitive formulation to explain exacerbation of recurrence fears. Psycho-Oncology. 1997;6(2):95–105. https://doi.org/10.1002/
(sici)1099-1611(199706)6:2<95::aid-pon250>3.0.co;2-b

	17.	 Thewes B, Zachariae R, Christensen S, Nielsen T, Butow P. The Concerns About Recurrence Questionnaire: validation of a brief measure of fear 
of cancer recurrence amongst Danish and Australian breast cancer survivors. J Cancer Surviv. 2015;9(1):68–79. https://doi.org/10.1007/s11764-
014-0383-1 PMID: 25135205

	18.	 Thewes B, Butow P, Bell ML, Beith J, Stuart-Harris R, Grossi M, et al. Fear of cancer recurrence in young women with a history of early-stage 
breast cancer: a cross-sectional study of prevalence and association with health behaviours. Support Care Cancer. 2012;20(11):2651–9. https://
doi.org/10.1007/s00520-011-1371-x PMID: 22328003

	19.	 Deshields TL, Heiland MF, Kracen AC, Dua P. Resilience in adults with cancer: development of a conceptual model. Psychooncology. 
2016;25(1):11–8. https://doi.org/10.1002/pon.3800 PMID: 25787828

	20.	 Molina Y, Yi JC, Martinez-Gutierrez J, Reding KW, Yi-Frazier JP, Rosenberg AR. Resilience among patients across the cancer continuum: diverse 
perspectives. Clin J Oncol Nurs. 2014;18(1):93–101. https://doi.org/10.1188/14.CJON.93-101 PMID: 24476731

https://doi.org/10.3390/nu13041299
http://www.ncbi.nlm.nih.gov/pubmed/33920788
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.1001/jamaoncol.2016.5688
http://www.ncbi.nlm.nih.gov/pubmed/27918777
https://doi.org/10.3322/caac.21343
http://www.ncbi.nlm.nih.gov/pubmed/27002678
https://doi.org/10.3322/caac.21654
http://www.ncbi.nlm.nih.gov/pubmed/33433946
https://doi.org/10.1016/j.soc.2015.03.001
https://doi.org/10.1016/j.soc.2015.03.001
http://www.ncbi.nlm.nih.gov/pubmed/25979389
https://doi.org/10.1007/s11920-017-0811-9
http://www.ncbi.nlm.nih.gov/pubmed/28726060
https://doi.org/10.1007/s00520-016-3272-5
http://www.ncbi.nlm.nih.gov/pubmed/27169703
https://doi.org/10.1002/pon.9308
http://www.ncbi.nlm.nih.gov/pubmed/39334532
https://doi.org/10.1007/s11764-024-01731-y
http://www.ncbi.nlm.nih.gov/pubmed/39680304
https://doi.org/10.3389/fpsyg.2024.1373102
https://doi.org/10.1007/s11764-013-0272-z
http://www.ncbi.nlm.nih.gov/pubmed/23475398
https://doi.org/10.1007/s00520-018-4294-y
http://www.ncbi.nlm.nih.gov/pubmed/29882025
https://doi.org/10.1037/hea0001397
http://www.ncbi.nlm.nih.gov/pubmed/39052377
https://doi.org/10.1016/j.jpsychores.2008.03.014
http://www.ncbi.nlm.nih.gov/pubmed/19027440
https://doi.org/10.1002/(sici)1099-1611(199706)6:2<95::aid-pon250>3.0.co;2-b
https://doi.org/10.1002/(sici)1099-1611(199706)6:2<95::aid-pon250>3.0.co;2-b
https://doi.org/10.1007/s11764-014-0383-1
https://doi.org/10.1007/s11764-014-0383-1
http://www.ncbi.nlm.nih.gov/pubmed/25135205
https://doi.org/10.1007/s00520-011-1371-x
https://doi.org/10.1007/s00520-011-1371-x
http://www.ncbi.nlm.nih.gov/pubmed/22328003
https://doi.org/10.1002/pon.3800
http://www.ncbi.nlm.nih.gov/pubmed/25787828
https://doi.org/10.1188/14.CJON.93-101
http://www.ncbi.nlm.nih.gov/pubmed/24476731


PLOS One | https://doi.org/10.1371/journal.pone.0339329  January 6, 2026 13 / 14

	21.	 Miguel SSA, Domingues TD, Caldeira S. Nursing diagnoses disturbed body image (00118) and situational low self-esteem (00120) in patients 
with head and neck cancer: differential clinical validation using Q methodology. Int J Nurs Knowl. 2025;36(3):315–25. https://doi.org/10.1111/2047-
3095.12426 PMID: 37264537

	22.	 Jayakrishnan K, Baruah A, Kumar P, Javeth A. Scales and interventions for resilience among treatment-seeking patients with depression: a sys-
tematic review. J Caring Sci. 2023;12(2):84–93. https://doi.org/10.34172/jcs.2023.31964 PMID: 37469753

	23.	 Ristevska-Dimitrovska G, Filov I, Rajchanovska D, Stefanovski P, Dejanova B. Resilience and Quality of Life in Breast Cancer Patients. Open 
Access Maced J Med Sci. 2015;3(4):727–31. https://doi.org/10.3889/oamjms.2015.128 PMID: 27275317

	24.	 Simpson G, Jones K. How important is resilience among family members supporting relatives with traumatic brain injury or spinal cord injury?. Clin 
Rehabil. 2013;27(4):367–77. https://doi.org/10.1177/0269215512457961 PMID: 23012693

	25.	 Bower JE. Cancer-related fatigue--mechanisms, risk factors, and treatments. Nat Rev Clin Oncol. 2014;11(10):597–609. https://doi.org/10.1038/
nrclinonc.2014.127 PMID: 25113839

	26.	 Sarfati D, Koczwara B, Jackson C. The impact of comorbidity on cancer and its treatment. CA Cancer J Clin. 2016;66(4):337–50. https://doi.
org/10.3322/caac.21342 PMID: 26891458

	27.	 Sheng L, Zhu Y, Liu Y, Hua H, Zhou J, Ye L. Fear of cancer recurrence and associated factors in family caregivers of patients with hema-
tologic malignancy receiving chemotherapy: a latent profile analysis. Asia Pac J Oncol Nurs. 2024;11(4):100382. https://doi.org/10.1016/j.
apjon.2024.100382 PMID: 38495640

	28.	 Peng L, Huang W, Zhang W, Xu Y, Lu F, Zhong L, et al. Psychometric properties of the short form of the fear of cancer recurrence inventory (FCRI) 
in Chinese breast cancer survivors. Front Psychiatry. 2019;10:537. https://doi.org/10.3389/fpsyt.2019.00537 PMID: 31447709

	29.	 Simard S, Savard J. Screening and comorbidity of clinical levels of fear of cancer recurrence. J Cancer Surviv. 2015;9(3):481–91. https://doi.
org/10.1007/s11764-015-0424-4 PMID: 25603948

	30.	 Lin C-R, Chen S-C, Simard S, Chang JT-C, Lai Y-H. Psychometric testing of the fear of cancer recurrence inventory-caregiver Chinese version in 
cancer family caregivers in Taiwan. Psychooncology. 2018;27(6):1580–8. https://doi.org/10.1002/pon.4697 PMID: 29508471

	31.	 Connor KM, Davidson JRT. Development of a new resilience scale: the Connor-Davidson Resilience Scale (CD-RISC). Depress Anxiety. 
2003;18(2):76–82. https://doi.org/10.1002/da.10113 PMID: 12964174

	32.	 Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the Connor-davidson Resilience Scale (CD-RISC): validation of a 10-item 
measure of resilience. J Trauma Stress. 2007;20(6):1019–28. https://doi.org/10.1002/jts.20271 PMID: 18157881

	33.	 Cheng C, Dong D, He J, Zhong X, Yao S. Psychometric properties of the 10-item Connor-Davidson Resilience Scale (CD-RISC-10) in Chinese 
undergraduates and depressive patients. J Affect Disord. 2020;261:211–20. https://doi.org/10.1016/j.jad.2019.10.018 PMID: 31654919

	34.	 Wang L, Shi Z, Zhang Y, Zhang Z. Psychometric properties of the 10-item Connor-Davidson resilience scale in Chinese earthquake victims. Psy-
chiatry Clin Neurosci. 2010;64(5):499–504. https://doi.org/10.1111/j.1440-1819.2010.02130.x PMID: 20923429

	35.	 Rogers SN, Gwanne S, Lowe D, Humphris G, Yueh B, Weymuller EA Jr. The addition of mood and anxiety domains to the University of Washing-
ton quality of life scale. Head Neck. 2002;24(6):521–9. https://doi.org/10.1002/hed.10106 PMID: 12112548

	36.	 Ramprasad VH, Li J, Atchison K, Zandberg DP, Clump DA, Johnson JT, et al. Quality of life in patients with recurrent and second primary head and 
neck cancer. Otolaryngol Head Neck Surg. 2023;168(2):196–202. https://doi.org/10.1177/01945998221087712 PMID: 35316115

	37.	 Bonzanini LIL, Soldera EB, Ortigara GB, Schulz RE, Antoniazzi RP, Ardenghi TM, et al. Clinical and sociodemographic factors that affect the 
quality of life of survivors of head and neck cancer. Support Care Cancer. 2020;28(4):1941–50. https://doi.org/10.1007/s00520-019-05008-4 PMID: 
31375906

	38.	 Zou M, Xu J, Chen F, Wang N, Long S, Wu H, et al. A qualitative exploration of perioperative subjective experiences of colorectal cancer patients 
undergoing fast-track surgery. Sci Rep. 2024;14(1):30721. https://doi.org/10.1038/s41598-024-79944-5 PMID: 39730444

	39.	 Joad ASK, Hota A, Agarwal P, Patel K, Patel K, Puri J, et al. “I want to live, but …” the desire to live and its physical, psychological, spiritual, and 
social factors among advanced cancer patients: evidence from the APPROACH study in India. BMC Palliat Care. 2022;21(1):153. https://doi.
org/10.1186/s12904-022-01041-z PMID: 36045352

	40.	 Asefa T, Tesfaye W, Bitew G, Tezera H. Lived experiences of dysphagia-related quality of life among esophageal cancer patients: a qualitative 
study. Health Qual Life Outcomes. 2025;23(1):2. https://doi.org/10.1186/s12955-024-02319-x PMID: 39757188

	41.	 Ghazali N, Cadwallader E, Lowe D, Humphris G, Ozakinci G, Rogers SN. Fear of recurrence among head and neck cancer survivors: longitudinal 
trends. Psychooncology. 2013;22(4):807–13. https://doi.org/10.1002/pon.3069 PMID: 22451036

	42.	 Lu X, Wu C, Bai D, You Q, Cai M, Wang W, et al. Relationship between social support and fear of cancer recurrence among Chinese cancer 
patients: a systematic review and meta-analysis. Front Psych. 2023;14:1136013. https://doi.org/10.3389/fpsyt.2023.1136013 PMID: 36970291

	43.	 Wagner LI, Duffecy J, Begale M, Victorson D, Golden SL, Smith ML, et al. Development and refinement of FoRtitude: an eHealth intervention to 
reduce fear of recurrence among breast cancer survivors. Psychooncology. 2020;29(1):227–31. https://doi.org/10.1002/pon.5297 PMID: 31760667

	44.	 Bergerot CD, Philip EJ, Bergerot PG, Siddiq N, Tinianov S, Lustberg M. Fear of cancer recurrence or progression: what is it and what can we do 
about it?. Am Soc Clin Oncol Educ Book. 2022;42:1–10. https://doi.org/10.1200/EDBK_100031 PMID: 35561298

	45.	 Yang W, Nie W, Zhou X, Guo W, Mou J, Yong J, et al. Review of prophylactic swallowing interventions for head and neck cancer. Int J Nurs Stud 
2021;123:104074.http://dx.doi.org/10.1016/j.ijnurstu.2021.104074

https://doi.org/10.1111/2047-3095.12426
https://doi.org/10.1111/2047-3095.12426
http://www.ncbi.nlm.nih.gov/pubmed/37264537
https://doi.org/10.34172/jcs.2023.31964
http://www.ncbi.nlm.nih.gov/pubmed/37469753
https://doi.org/10.3889/oamjms.2015.128
http://www.ncbi.nlm.nih.gov/pubmed/27275317
https://doi.org/10.1177/0269215512457961
http://www.ncbi.nlm.nih.gov/pubmed/23012693
https://doi.org/10.1038/nrclinonc.2014.127
https://doi.org/10.1038/nrclinonc.2014.127
http://www.ncbi.nlm.nih.gov/pubmed/25113839
https://doi.org/10.3322/caac.21342
https://doi.org/10.3322/caac.21342
http://www.ncbi.nlm.nih.gov/pubmed/26891458
https://doi.org/10.1016/j.apjon.2024.100382
https://doi.org/10.1016/j.apjon.2024.100382
http://www.ncbi.nlm.nih.gov/pubmed/38495640
https://doi.org/10.3389/fpsyt.2019.00537
http://www.ncbi.nlm.nih.gov/pubmed/31447709
https://doi.org/10.1007/s11764-015-0424-4
https://doi.org/10.1007/s11764-015-0424-4
http://www.ncbi.nlm.nih.gov/pubmed/25603948
https://doi.org/10.1002/pon.4697
http://www.ncbi.nlm.nih.gov/pubmed/29508471
https://doi.org/10.1002/da.10113
http://www.ncbi.nlm.nih.gov/pubmed/12964174
https://doi.org/10.1002/jts.20271
http://www.ncbi.nlm.nih.gov/pubmed/18157881
https://doi.org/10.1016/j.jad.2019.10.018
http://www.ncbi.nlm.nih.gov/pubmed/31654919
https://doi.org/10.1111/j.1440-1819.2010.02130.x
http://www.ncbi.nlm.nih.gov/pubmed/20923429
https://doi.org/10.1002/hed.10106
http://www.ncbi.nlm.nih.gov/pubmed/12112548
https://doi.org/10.1177/01945998221087712
http://www.ncbi.nlm.nih.gov/pubmed/35316115
https://doi.org/10.1007/s00520-019-05008-4
http://www.ncbi.nlm.nih.gov/pubmed/31375906
https://doi.org/10.1038/s41598-024-79944-5
http://www.ncbi.nlm.nih.gov/pubmed/39730444
https://doi.org/10.1186/s12904-022-01041-z
https://doi.org/10.1186/s12904-022-01041-z
http://www.ncbi.nlm.nih.gov/pubmed/36045352
https://doi.org/10.1186/s12955-024-02319-x
http://www.ncbi.nlm.nih.gov/pubmed/39757188
https://doi.org/10.1002/pon.3069
http://www.ncbi.nlm.nih.gov/pubmed/22451036
https://doi.org/10.3389/fpsyt.2023.1136013
http://www.ncbi.nlm.nih.gov/pubmed/36970291
https://doi.org/10.1002/pon.5297
http://www.ncbi.nlm.nih.gov/pubmed/31760667
https://doi.org/10.1200/EDBK_100031
http://www.ncbi.nlm.nih.gov/pubmed/35561298
http://dx.doi.org/10.1016/j.ijnurstu.2021.104074


PLOS One | https://doi.org/10.1371/journal.pone.0339329  January 6, 2026 14 / 14

	46.	 Gemmill R, Sun V, Ferrell B, Krouse RS, Grant M. Going with the flow: quality-of-life outcomes of cancer survivors with urinary diversion. J Wound 
Ostomy Continence Nurs. 2010;37(1):65–72. https://doi.org/10.1097/WON.0b013e3181c68e8f PMID: 20075694

	47.	 Yang Y, Wen Y, Bedi C, Humphris G. The relationship between cancer patient’s fear of recurrence and chemotherapy: a systematic review and 
meta-analysis. J Psychosom Res. 2017;98:55–63. https://doi.org/10.1016/j.jpsychores.2017.05.002 PMID: 28554373

	48.	 Xu W, Wan H, Xiang L, Wang S, Zhu Y, Zheng M. Effectiveness of acceptance commitment therapy for head and neck cancer patients with 
body image distress in China: a study protocol for randomised controlled trial. BMJ Open. 2024;14(9):e085551. https://doi.org/10.1136/
bmjopen-2024-085551 PMID: 39242157

	49.	 Fisher A, Beeken RJ, Heinrich M, Williams K, Wardle J. Health behaviours and fear of cancer recurrence in 10 969 colorectal cancer (CRC) 
patients. Psychooncology 2016;25(12):1434–40.http://dx.doi.org/10.1002/pon.4076

	50.	 Şenel E. Health and Chinese beliefs: a scientometric analysis of health literature related to taoism and confucianism. J Relig Health. 
2022;61(4):2663–78. https://doi.org/10.1007/s10943-020-01043-2 PMID: 32504228

https://doi.org/10.1097/WON.0b013e3181c68e8f
http://www.ncbi.nlm.nih.gov/pubmed/20075694
https://doi.org/10.1016/j.jpsychores.2017.05.002
http://www.ncbi.nlm.nih.gov/pubmed/28554373
https://doi.org/10.1136/bmjopen-2024-085551
https://doi.org/10.1136/bmjopen-2024-085551
http://www.ncbi.nlm.nih.gov/pubmed/39242157
http://dx.doi.org/10.1002/pon.4076
https://doi.org/10.1007/s10943-020-01043-2
http://www.ncbi.nlm.nih.gov/pubmed/32504228

