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Objective This study aimed to explore the mediating effects of cancer-related dysfunctional beliefs regarding sleep and intolerance of
uncertainty on the effect of depression, insomnia, and anxiety on fear of progression (FoP).

Methods We retrospectively reviewed medical records of patients with cancer who visited the Sleep Clinic for cancer patients in Asan
Medical Center for the first time between December 2021 and March 2022. Data collected included age, sex, types of cancer, staging, cur-
rent treatment modalities, and history of surgical procedures. In addition, psychological symptoms were rated using the Insomnia Sever-
ity Scale (ISI), Patient Health Questionnaire-9 items (PHQ-9), State subcategory of the State and Trait of Anxiety Inventory (STAI-S),
Short form of Fear of Progression Questionnaire, Cancer-related Dysfunctional Beliefs about Sleep scale (C-DBS), single item of pain
and fatigue, Connor Davidson Resilience Scale 2-item (CD-RISC2), and Intolerance of Uncertainty—12 (IUS-12). The predictive vari-
ables for FoP were determined by linear regression analysis.

Results The FoP was significantly correlated with age (r=-0.289), ISI (r=0.178), PHQ-9 (r=0.703), STAI-S (r=0.377), fatigue (r=0.452),
CD-RISC2 (r=-0.270), IUS-12 (r=0.585), and C-DBS (r=0.427, all p<0.01). A mediation analysis showed that intolerance of uncertainty
and dysfunctional beliefs about sleep mediated the relationship of FoP with insomnia, depression, or anxiety.

Conclusion Psychological support for intolerance of uncertainty and cancer-related dysfunctional beliefs about sleep in patients with

cancer may be beneficial to reduce their FoP.
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INTRODUCTION

The experience of psychiatric symptoms such as insomnia,
depression, or anxiety, is more prevalent in patients with can-
cer than the general population.' As per the Internal Classifi-
cation of Diseases and the Diagnostic and Statistical Manual
of Mental Disorders, depression in patients with cancer is not
easily recognized. Nevertheless, alongside anti-cancer thera-
pies, such as chemotherapy or radiotherapy, improving sleep
and managing depressive disorders are essential for the treat-
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ment.> Moreover, fear of progression (FoP) and fear of cancer
recurrence, which are associated with depression®* and anxi-
ety;” have destructive effects on numerous aspects of the lives
of the patients.

Reassurance-seeking behaviors such as requesting extra
medical examinations, asking for second opinions, or search-
ing for more information about the illness online, are often
reported when patients have a significant level of anxiety. Al-
though reassurance-seeking behaviors can temporarily relieve
stress, their repetition can aggravate their level of anxiety and
even negatively affect their illness.®

FoP in patients with cancer

FoP, also referred to as fear of cancer recurrence, is one of
the most common responses among cancer survivors.” Upto
70% of cancer survivors experience FoP, which is a highly adap-
tive and normal phenomenon.® The major concerns that
cause significant distress are learning about cancer stage shift-
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ing, being informed of their recurrence, and death anxiety,
which is often accompanied by insomnia. FoP does not yet
have a standardized definition or method for quantification
in patients with cancer.” In recent years, the term “fear of can-
cer recurrence” covering both recurred and metastatic cancer
has gained acceptance and relevant clinical attention.'” FoP
of clinical significance includes certain characteristics such as
high level of distress, maladaptive adjustment, and marked
impairment in daily function and/or future planning."

Nevertheless, there seems to be common agreement that
the manifestation of FoP can lead to mortality in patients with
cancer. The negative effects of FoP have been widely studied
in various cancers, and its correlation with survival rate and
quality of life is well known.® Despite the high prevalence and
well-known effects, interventions for the psychological dis-
tress are poorly understood, and the necessity to manage FoP
is commonly overlooked." Long-term monitoring of cancer
survivors requires thorough longitudinal studies, despite no
clear, unanimous criteria for assessing FoP, as yet."? Therefore,
to help patients cope with FoP, constructing questionnaires
to comprehensively and accurately evaluate their psychologi-
cal status should be emphasized along with their thorough
analysis.

Intolerance of uncertainty in patients with cancer

Intolerance of uncertainty is defined as “a dispositional in-
capacity to endure the aversive response triggered by the per-
ceived absence of salient, key, or sufficient information, and
sustained by the associated perception of uncertainty”" In-
tolerance of uncertainty is considered as a risk factor or cog-
nitive vulnerability in the development and maintenance of
anxiety and problematic worry. Therefore, reducing intoler-
ance of uncertainty is crucial for the reduction of anxiety by
increasing the element of predictability or controllability."*

Studies have shown that cancer survivors who experience
intolerance of uncertainty may be at higher risk for cancer-
related distress."” Sources of uncertainty in cancer survivor-
ship include medical, personal, and social aspects. Examples
of medical sources of uncertainty include cancer diagnosis,
treatment, and the overall outcome. Personal and social sourc-
es include career-related questions, communicative aspects,
and relation or familial problems, which are somewhat more
ambiguous. The uncomfortable and unacceptable feeling stem-
ming from uncertainty often persists long after cancer remis-
sion. Therefore, psychological intervention and adequate man-
agement are necessary to face this chronic uncertainty.'s

FoP is one of the most common psychological disorders
faced by patients with cancer and cancer survivors. Although
further work to clarify the relationship between intolerance
of uncertainty and FoP in patients with cancer is essential,
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some studies suggest that prognostic uncertainty can act as
both cause and effect on FoP. Long-term uncertainty of illness
in patients with cancer affects the patients’ symptoms, quality
of life, and stage shifting; however at the same time, uncer-
tainty itself may include FoP."”

Cancer-related dysfunctional beliefs about sleep

Many patients with cancer in all stages experience sleep
disturbance as they undergo treatments such as chemothera-
py radiation therapy, or hormonal therapy. Patients with can-
cer and insomnia often worry about the negative consequenc-
es of lack of sleep and believe that their disease could worsen
or metastasize due to their poor sleep quality.'® Often, patients
have strong beliefs about sleep timing, its duration, and that
lack of good sleep may lead to immune dysfunction. Insom-
nia can not only be psychologically harmful, but can pose high
risks of health problems and mortality, as well. However, these
beliefs could be dysfunctional and can prolong or even aggra-
vate the symptoms of insomnia."

Psychological distress in patients with cancer can be caused
by psychiatric symptoms such as depression, anxiety, or in-
somnia, while their FoP might be affected by these psychiat-
ric symptoms. Additionally, psychological factors such as in-
tolerance of uncertainty or dysfunctional beliefs about sleep
may interfere with the influence of the psychiatric symptoms.
Therefore, in this study, we aimed to explore the influence of
psychological symptoms such as depression, anxiety, or insom-
nia on FoP in patients with cancer. Additionally, we aimed to
examine whether intolerance of uncertainty or cancer-related
dysfunctional beliefs about sleep may mediate this association.

METHODS

Participants and procedure

We retrospectively reviewed the medical records of pa-
tients with cancer who visited the Sleep Clinic for Cancer Pa-
tients in Asan Medical Center for the first time between De-
cember 2021 and March 2022. The inclusion criteria were as
follows: 1) self-report questionnaire scores were completely
recorded in medical records and 2) never diagnosed with or-
ganic brain disorders or brain metastasis. Exclusion criteria
were as follows: 1) age of less than 18 years old and over than
80 years old and 2) impaired cognitive function and severely
decreased physical activity. We collected patients’ information
such as age, sex, types of cancer, staging, current treatment
modalities, and history of surgical procedures. Furthermore,
responses to rating scales were gathered. The study protocol
was approved by the Asan Medical Center Institutional Re-
view Board (2022-0428), and the requirement of informed
consent was waived.
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Measures

Insomnia Severity Scale

The Insomnia Severity Scale (ISI) is a self-assessment tool
used to measure the severity of insomnia.” It includes seven
questions that evaluate the intensity of the symptoms of in-
somnia, the individuals satisfaction with their sleep pattern,
the level of disruption to daily functioning, the degree of im-
pairment, and the distress caused by insomnia. Each question
is rated on a 5-point Likert scale, and a high total score indi-
cates a severe level of insomnia.

Patient Health Questionnaire-9 items

The Patient Health Questionnaire-9 items (PHQ-9) is a
self-administered questionnaire designed to measure the se-
verity of depression.”" It consists of 9 items, which are rated on
a 4-point Likert scale, with scores ranging from 0 (not at all)
to 3 (nearly every day). The total score of the PHQ-9 ranges
from 0 to 27, with higher scores indicating more severe levels
of depression. The present study used the Korean version of
the PHQ-9.*

State subcategory of the State and Trait of Anxiety
Inventory

The State-Trait Anxiety Inventory (STAI) is a psychological
questionnaire used to assess levels of anxiety.”’ It includes
questions related to both state anxiety (feelings of anxiety in a
particular moment) and trait anxiety (a general tendency to
feel anxious). The questionnaire uses a 4-point Likert scale,
with higher scores indicating higher levels of anxiety. In this
study, only the 20-item state anxiety subcategory (STAI-S)
was utilized, with the total score ranging from 20 to 80.

Short form of Fear of Progression Questionnaire

The FoP-Questionnaire (Fop-Q) is a measurement tool de-
signed to assess the FoP in chronically ill patients.* The short-
ened version has been validated in a group of patients with
breast cancer and has demonstrated adequate reliability. It is
considered a valid clinical instrument for use in clinical research.
In the present study, the Korean version of the short form of
FoP-Q (FoP-Q-SF) which includes 12 items rated on a 5-point
Likert scale (1-5) was used.’ The total score ranged 12-60.

Cancer-related Dysfunctional Beliefs about Sleep scale
The Cancer-related Dysfunctional Beliefs about Sleep scale
(C-DBS) is a self-report questionnaire designed to measure
dysfunctional cancer-related beliefs about sleep.'® It consists
of two items, which evaluate the beliefs that patients with
cancer may have about their sleep, specifically regarding the
impact of sleep on their immune system and the potential for
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cancer recurrence or metastasis. The two items are rated on a
0-10 scale, and a higher total score indicates a greater level of
dysfunctional beliefs about sleep. In the current study, the

Table 1. Demographic and clinical characteristics of the study par-
ticipants

Variable Value (N=184)
Male sex 76 (41.3)
Age (yr) 57.1+12.8
Cohabitants, presence 167 (90.8)
Psychiatric illness, presence 179 (97.3)
Sleep-wake disorders 75 (40.8)
Depressive disorders 58 (31.5)
Anxiety disorders 6(3.8)
Adjustment disorder 2(1.1)
Somatic symptoms and related disorders 1(0.5)
Substance use disorders 2(1.1)
Bipolar and related disorders 0(0.0)
Delirium 2(1.1)
Schizophrenia spectrum and other 13 (7.1)
psychotic disorders
Cancer types
Solid tumor 175 (95.1)
Breast cancer 56 (30.4)
Gastrointestinal, hepatobiliary, 42 (22.8)
and pancreatic cancer
Other malignancy 77 (41.8)
Hematologic malignancy 9(4.9)

Cancer stages (among cancer types with TNM classification)
(N=125)

Stage 0 4(3.2)
Stage I, II, IIT 82 (65.6)
Stage IV 39(31.2)
Surgery within 3 months 46 (25.0)
Current cancer treatment, presence 82 (44.6)
Questionnaires, score
ISI 15.2+6.6
PHQ-9 11.6+6.5
STAI 40.1£7.4
FoP 35.2+12.9
C-DBS total 11.8+6.0
Pain-single item 3.4%2.8
Fatigue-single item 5.8+2.6
CD-RISC2 44+1.7
1US-12 32.0+£7.0

Values are presented as mean+tstandard deviation or number (%).
ISL, Insomnia Severity Index; PHQ-9, Patient Health Question-
naire-9 items; STAI, State and Trait of Anxiety Inventory; FoP, fear
of progression; C-DBS, Cancer-related Dysfunctional Beliefs about
Sleep; CD-RISC2, Connor Davidson Resilience Scale 2-item; IUS-
12, Intolerance of Uncertainty—12



original C-DBS, which was developed in the Korean language,
was used.

Single-item scales of pain and fatigue
The single-item scales were used as a numerical rating scale
to measure fatigue and pain symptoms, in this study.

Connor Davidson Resilience Scale 2-item

The Connor Davidson Resilience Scale 2-item (CD-RISC2)
scale is a self-report questionnaire designed to measure an
individual’s resilience.” It is a shortened version of the origi-
nal 25-item CD-RISC scale.”® The scale includes two items,
which are rated on a 5-point Likert scale from 0 (not true at
all) to 4 (true nearly all the time). The Korean version of the
CD-RISC2 scale was administered.”

Intolerance of Uncertainty-12

The Intolerance of Uncertainty-12 (IUS-12) is a shortened
version of the original IUS, a measurement tool for assessing
intolerance of uncertainty.”® It includes 12 items that are rated
on a scale of 1 to 7, with a higher total score indicating great-
er intolerance of uncertainty. This study referenced the Kore-
an version of the IUS-12.%

Statistical analysis

Demographic characteristics and rating scale scores are
shown as means+standard deviation (SD). A two-tailed sig-
nificance level of 0.05 was used for the analyses. To determine
which variables are associated with FoP, Pearson’s correlation
coefficients were calculated. The bootstrap method with 2,000
resamples was implemented to examine whether cancer-re-
lated dysfunctional beliefs or intolerance of uncertainty may
mediate the influence of psychological symptoms, including
depression, anxiety, or insomnia, on FoP. Statistical analysis
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was performed using the software IBM SPSS version 21.0
(IBM Corp., Armonk, NY, USA), AMOS version 27 for Win-
dows (IBM SPSS., Chicago, IL, USA), and jamovi version
1.6.18.0 (https://www.jamovi.org).

RESULTS

A total of 184 patients were included in the analysis. The
mean age of patients was 57.1 (SD=12.8) years, of whom 76
(41.3%) were male. Most patients (n=179, 97.3%) were diag-
nosed with at least one psychiatric disorder, which included
sleep-wake disorders (n=75, 40.8%), depressive disorders (n=
51, 31.5%), anxiety disorders (n=6, 3.8%), among others, as
presented in Table 1. As for the cancer-related variables, nine
(4.9%) had a hematologic malignancy, and 31.2% of solid
tumors were stage IV disease. A total of 46 patients (25.0%)
had undergone cancer surgery within 3 months and were cur-
rently on either chemotherapy, radiation therapy, hormonal
therapy, or targeted therapy (n=82, 44.6%).

Table 2 shows the results of Pearson’s correlation analysis.
The FoP score significantly correlated with age (r=-0.289, p<
0.01), ISI (r=0.178, p<0.05), PHQ-9 (r=0.703, p<0.01), STAI-S
(r=0.377, p<0.01), fatigue (r=0.452, p<0.01), CD-RISC2 (r=
-0.270, p<0.01), C-DBS (r=0.427, p<0.01), and IUS-12 (r=
0.585, p<0.01).

Mediation analysis results showed that the total effect of
anxiety, depression, or insomnia (represented by STAI-S,
PHQ-9, and ISI, respectively) on FoP was significant. With
the inclusion of the mediating variables IUS-12 and C-DBS,
the impact of ISI and STAI on FoP was significant. The indi-
rect effect of STAI and PHQ-9 on FoP through IUS and C-
DBS was found to be significant. The indirect effect of ISI on
FoP mediated by C-DBS was also significant, whereas the im-
pact of IST on FoP mediated by IUS-12 had a marginally sig-

Table 2. Correlation coefficients of each variable in all participants (N=184)

Variables Age FoP ISI PHQ-9 STAI-S Pain Fatigue ~ CD-RISC2  IUS-12
FoP -0.289**
ISI 0.006 0.178*
PHQ-9 -0.077 0.703** 0.407**
STAI-S 0.006 0.377** 0.180* 0.329**
Pain 0.089 0.098 0.112 0.174* 0.088
Fatigue -0.139 0.452** 0.306** 0.488** 0.211** 0.338**
CD-RISC2 -0.082 -0.270** -0.053 -0.331** 0.016 -0.110 -0.313**
1US-12 -0.084 0.585** 0.145* 0.430** 0.296** -0.018 0.279** -0.249**
C-DBS -0.129 0.427** 0.386** 0.335%* 0.318** 0.114 0.312** -0.128 0.412**

*p<0.05; **p<0.01. FobP, fear of progression; ISI, Insomnia Severity Index; PHQ-9, Patient Health Questionnaire-9 items; STAI-S, State sub-
category of State and Trait Anxiety Inventory; CD-RISC2, Connor Davidson Resilience Scale 2-item; IUS-12, Intolerance of Uncertainty—12

items; C-DBS, Cancer-related Dysfunctional Beliefs about Sleep
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Table 3. The results of direct, indirect, and total effects on mediation analysis

Standardized

Effect estimate SE Z-value P 95% CI
Insomnia to FoP
Direct effect
ISI > FoP 0.02 0.12 0.38 0.707 -0.20t0 0.29
Indirect effect
ISI > IUS-12 > FoP 0.07 0.07 1.94 0.053 -0.00 to 0.28
ISI > C-DBS - FoP 0.09 0.06 2.92 0.003 0.05t0 0.27
Total effect
ISI > FoP 0.18 0.14 245 0.014 0.07 to 0.63
Depression to FoP
Direct effect
PHQ-9 > FoP 0.53 0.11 9.81 <0.001 0.84to 1.26
Indirect effect
PHQ-9 > IUS-12 > FoP 0.13 0.06 4.39 <0.001 0.15t0 0.38
PHQ-9 > C-DBS - FoP 0.04 0.04 2.22 0.027 0.01 to 0.15
Total effect
PHQ-9 > FoP 0.70 0.10 13.35 <0.001 1.19 to 1.60
Anxiety to FoP
Direct effect
STAI-S - FoP 0.19 0.11 2.98 0.003 0.11to 0.54
Indirect effect
STAI-S - IUS-12 > FoP 0.14 0.06 3.69 <0.001 0.11t0 0.36
STAI-S > C-DBS - FoP 0.06 0.04 2.51 0.012 0.02t0 0.18
Total effect
STAI-S > FoP 0.38 0.12 551 <0.001 0.43 to 0.90

SE, standard error; CI, confidence interval; FoP, fear of progression; ISI, Insomnia Severity Index; IUS-12, Intolerance of Uncertainty Scale-12
items; C-DBS, Cancer-related Dysfunctional Beliefs about Sleep; PHQ-9, Patient Health Questionnaire-9 items; STAI-S, State subcategory of

State and Trait Anxiety Inventory

nificant p-value. PHQ-9 and STAI-S directly influenced the
FoP of patients with cancer, ISI did not. This indicates that
the relationship between depression and anxiety on FoP was
partially mediated by dysfunctional beliefs about sleep and
intolerance of uncertainty, whereas these two mediators fully
mediated the relationship between insomnia and FoP (Table
3 and Figure 1).

DISCUSSION

In this study, we observed that FoP in patients with cancer
was associated with age, depression, anxiety, insomnia, dys-
functional beliefs about sleep, and intolerance of uncertainty.
Depression and anxiety in patients with cancer directly influ-
enced their FoP, and intolerance of uncertainty and dysfunc-
tional beliefs about sleep partially mediated this association.
Insomnia indirectly influenced FoP in patients with cancer,
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dysfunctional beliefs about sleep fully mediated this associa-
tion, and intolerance of uncertainty mediated this relation
through a marginally significant indirect effect.

FoP is one of the most common responses among cancer
survivors.” FoP of clinical significance involves high levels of
distress, dysfunctional adjustment, and psychological disor-
ders affecting daily routines. The adverse effects of FoP have
been discussed in several studies, which agree that it can wors-
en the survival rate and quality of life of patients with cancer.
Managing FoP is essential for patients with cancer, yet despite
its importance, studies on the interventions for psychological
distress are limited." Intolerance of uncertainty is considered
an aggravating factor for cancer-related distress.”” The uncom-
fortable and unacceptable feelings that accompany uncer-
tainty in patients with cancer arise from various sources, and
due to their persistent characteristics, management is cru-
cial.’ Previous studies suggest that intolerance of uncertainty
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Figure 1. Mediation model showing the pathway from the effect of insomnia (A), depression (B), and anxiety (C) (independent variables) on
fear of disease progression (outcome) through intolerance of uncertainty and cancer-related dysfunctional beliefs about sleep (mediator).

*p<0.05; **p<0.01.
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may have a role as both a cause and effect of FoP. Long-term
uncertainty of illness in patients with cancer has a negative im-
pact on patients’ symptoms and quality of life, and even leads
to stage shifting, but at the same time, “uncertainty” itself may
encompass FoP."” As expected, FoP was strongly correlated
with intolerance of uncertainty, and this study demonstrated
that the IUS-12 scale can be a good parameter to predict FoP.

Patients with cancer often experience sleep disturbance and
worry that their lack of good sleep may lead to negative con-
sequences, including higher risks of health problems, shifting
of stages, and even higher mortality.™ Studies on sleep-related
dysfunctional belief in patients with cancer suggest that these
beliefs may have a significant association with the severity of
insomnia.” In a prior retrospective study, cancer-related dys-
functional beliefs about sleep and depressive symptoms were
strongly related to the severity of insomnia; further, higher
C-DBS scores were significantly associated with worse symp-
toms of insomnia, regardless of depression. Nonetheless, de-
pression also correlated with dysfunctional beliefs about sleep,
independent of insomnia.” Therefore, patients with cancer
with dysfunctional beliefs about sleep may be more likely to
experience FoP, independent of intolerance of uncertainty.

In this study, we observed that age, insomnia, depression,
and anxiety had a significant correlation with FoP. Among
these parameters, insomnia, depression, and anxiety, repre-
sented as ISI, PHQ-9, and STAI-S, respectively, were positive-
ly associated with the level of FoP, while age was negatively
associated with it. In other words, younger age was signifi-
cantly associated with FoP, which is consistent with prior re-
search.”* As for physical risk factors, fatigue and resilience
were significantly associated with FoP; pain, however, was not.

In terms of the psychological symptoms that may affect
FoP, the total effect of insomnia, depression, and anxiety on
FoP was highly significant. Depression and anxiety had a di-
rect effect, as expected. However, insomnia did not have a di-
rect effect on FoP. Moreover, both cancer-related dysfunc-
tional beliefs about sleep and intolerance of uncertainty were
shown to mediate the influence of anxiety and depression on
FoP, whereas, in the case of insomnia, its effect on FoP was
carried out through dysfunctional beliefs about sleep, and the
indirect effect of intolerance of uncertainty was marginally
significant. Patients with cancer who experience sleep disor-
ders often have FoP, and such distorted beliefs about lack of
good sleep harming their health significantly correlated with
both insomnia severity and FoP. Insomnia itself may be phys-
ically harmful and induce psychological disorders. Concerns
about the consequences of insomnia, such as immune decline
OI cancer recurrence, can worsen as insomnia intensifies.'*'
Anxiety and depression are also strongly associated with dys-
functional beliefs about sleep as well as insomnia. Patients
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with cancer frequently have anxiety involving certain beliefs,
concerns, and behaviors, including health problems regarding
the quality and quantity of sleep. Depression negatively af-
fects quality of life, response to chemotherapy, and even sur-
vival rates. Although anxiety, depression, and insomnia may
increase FoP in their own destructive manner, the mediation
model implied that they aggravate dysfunctional beliefs about
sleep, which transmits the significant effect on FoP that anxi-
ety and insomnia have. Dysfunctional beliefs about sleep in-
clude the idea that a poor amount of high-quality sleep may
harm the immune system due to deprived melatonin secre-
tion or its lack of function. In line with previous studies, those
worries and concerns are defined as “dysfunctional” because
they strongly affect FoP and are simultaneously significantly
correlated with anxiety, depression, and insomnia.

Insomnia, anxiety, and depression are also strongly corre-
lated with intolerance of uncertainty, which comprises vari-
ous sources. For instance, medical sources of uncertainty in-
clude cancer diagnosis, metastasis, chronic health problems,
response to treatment, and the overall survival rate or out-
come; further, personal and social sources include familial
issues or career-related problems. Regardless of the source,
this uncomfortable feeling of uncertainty usually has a long-
term effect and acts as a powerful risk factor in aggravating
depression and anxiety.'* As per the present study, however,
intolerance of uncertainty was aggravated by anxiety and de-
pression as well. Additionally, concordant to prior studies, it
also had consequences on FoP and mediated the effects that
insomnia, anxiety, and depression had on FoP."”

Several limitations of this study should be considered. Caus-
al relationships between the variables cannot be ascertained
owing to the retrospective, cross-sectional nature of the study.
Only subjective data based on questionnaire scores and self-
report scales were recorded; objective tests on sleep quality
such as polysomnography, electroencephalogram, or actigra-
phy were not analyzed in this study. Furthermore, a selection
bias may exist as all the participants were from the Stress Man-
agement Clinic for Patients with Cancer in a tertiary hospital,
and over 97% experienced at least one or more psychiatric ill-
nesses. The heterogeneity of cancer types, stages, treatment,
overall outcome, and known-survival rate could have affected
the results as well, showing discrepancies compared to prior
studies. Furthermore, other risk factors that may contribute to
FoP were not evaluated in this study; socioeconomic status,
family relationships, quality of life, and physical symptoms
such as pain and fatigue were not thoroughly investigated.

Despite these limitations, this study also has several strengths.
First and foremost, the effects of dysfunctional beliefs about
sleep and intolerance of uncertainty on FoP among patients
with cancer were thoroughly examined. In addition, various



risk factors such as age, physical status, cancer types, and psy-
chiatric illness were included, giving an overview of what fac-
tors may aggravate FoP in patients with cancer. Essentially,
pathway models based on mediation analysis constituted ad-
equate information on how the impact of insomnia, anxiety,
and depression on FoP were bridged by cancer-related dys-
functional beliefs about sleep and intolerance of uncertainty.
Therefore to alleviate FoP, psychological interventions to im-
prove intolerance of uncertainty and dysfunctional beliefs
about sleep may be effective in these patients with cancer.
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