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Purpose: Insomnia places significant physical and psychological burdens on female cancer patients undergoing chemotherapy,
affecting their quality of life. This study aimed to investigate the prevalence of insomnia and its associated factors in female
outpatients receiving chemotherapy.

Patients and Methods: A cross-sectional study was conducted with female cancer patients receiving chemotherapy. The ques-
tionnaire included items assessing sociodemographic and clinical characteristics. Insomnia was measured using the Insomnia Severity
Index.

Results: A total of 206 female patients undergoing chemotherapy were included, with a mean age of 56.1 years (SD = 11.7). The most
common cancer types were breast (57.3%), gastrointestinal (22.8%), and gynecological malignancies (19.9%). Based on the Insomnia
Severity Index (ISI), 34.0% of participants had subclinical insomnia and 17.0% had clinical insomnia. Increasing age was significantly
associated with lower insomnia severity (aOR: 0.971; 95% CI: 0.945-0.998; p = 0.038). Among gynecological cancer patients,
insomnia was more prevalent in those receiving treatment for metastatic disease (76.2% vs 35.0%). Psychiatric conditions (depression
and/or anxiety) requiring medication and the presence of pain were both significantly associated with higher rates of insomnia (p <
0.001 for both).

Conclusion: Insomnia was highly prevalent among female cancer patients undergoing chemotherapy. Younger age, presence of pain,
psychiatric comorbidities (particularly depression and/or anxiety), and metastatic disease status emerged as significant correlates.
Considering the relationship between insomnia and physical and psychological distress, it is anticipated that regular screening and
treatment approaches for insomnia will contribute to the holistic cancer care process by improving patient quality of life.
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Introduction

Overall cancer incidence has decreased in men but increased in women, reducing the male-to-female rate ratio (RR) from
a peak of 1.6 (95% confidence interval, 1.57-1.61) in 1992 to 1.1 (95% confidence interval, 1.12—1.12) in 2021. Among
individuals aged 50 to 64, cancer incidence is slightly higher in women than in men (832.5 vs 830.6 per 100,000). In
addition, women under the age of 50 experience a significantly greater incidence rate 82% higher compared to men
(141.1 vs 77.4 per 100,000). Although cancer mortality is on the decline, persistent racial disparities and the increasing
disease burden among younger and middle-aged adults particularly women pose significant challenges to sustaining this
progress.'

In this context, awareness of the symptom burden of female cancer patients is increasing, as living with them often
presents significant physical and psychological challenges. Sleep problems, particularly insomnia, are among the most
common and distressing symptoms in this population. Recent studies have highlighted the complex and multifactorial
nature of insomnia in oncology patients, demonstrating that sleep problems in patients with cancer are strongly linked to
various psychological and somatic symptoms such as depression, anxiety, fatigue, and pain.”

Quality sleep is a critical component of overall well-being, yet insomnia affects 29% to 75% of individuals diagnosed
with cancer. The disease trajectory and therapeutic interventions such as chemotherapy, radiotherapy, and surgical
procedures deteriorate patients’ physical and psychological conditions, contributing to persistent sleep disturbances.”°
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Studies indicate that sleep disorders are the second most common symptom group in oncology, following cancer-related
fatigue.’

Growing interest in the relationship between sleep and cancer is driven by a deeper understanding of how sleep may
directly impact cancer development and how it could potentially influence mechanisms that regulate tumor growth and
metastasis. Cancer patients frequently experience sleep disturbances, which, in turn, can have significant consequences.
Beyond impairing quality of life, these sleep issues are linked to increased rates of mood disorders, accelerated disease
progression, and reduced survival time.® In malignancies predominantly affecting women, such as breast and ovarian
cancer, insomnia has been associated with decreased survival rates.”!°

Sleep disturbances have been widely researched in cancer patients, yet their significance is frequently overlooked by
healthcare providers.'' Accurate assessment of sleep disturbances in cancer patients is essential for improving patient
health and improving survival rates, enhancing the effectiveness of antineoplastic treatments, improving quality of life,
and minimizing comorbid conditions and treatment-related complications. The primary objective of this study was to
examine the prevalence of insomnia and its associated factors among female outpatients undergoing active chemother-
apy. While insomnia is a common problem in cancer patients, its prevalence and multifactorial associations with
insomnia experienced by female ambulatory patients have not been adequately investigated, particularly in non-
Western cultural contexts. The current study contributes to addressing this knowledge gap.

Materials and Methods

Subjects

This cross-sectional study was conducted at the Chemotherapy Unit of Izmir City Hospital between April 1, 2025, and
July 1, 2025, and included patients undergoing chemotherapy. Only female patients who were aware of their cancer
diagnosis confirmed either by their primary physician or a first-degree relative were eligible for inclusion. Participants
were selected through a random sampling method. The objectives of the study, its procedures, and confidentiality
assurances were explained in detail to all participants. Written informed consent was obtained from each participant
prior to the administration of the questionnaire. All personal identifiers were kept strictly confidential and were accessible
only to the research team. The study protocol was reviewed and approved by the Ethics Committee of Izmir City
Hospital (Approval No:2025/195). The research process was carried out in accordance with the ethical standards stated in
the Declaration of Helsinki.

Instrument

The questionnaire included items assessing sociodemographic and clinical characteristics such as age, presence of
comorbidities, income level, educational status, smoking and alcohol use, presence of psychiatric disorders (eg, depres-
sion and/or anxiety) requiring pharmacological treatment, type of psychiatric medications used (if applicable), and the
presence of pain. Pain assessment was measured as a categorical variable (present/absent) based on patient self-report,
and validated pain measurement tools such as the Visual Analog Scale or Brief Pain Inventory were not used. The lack of
a standardized measure of pain intensity constitutes a significant methodological limitation, limiting detailed analysis of
the relationship between pain and insomnia levels. Additional clinical data, including tumor type, disease stage, current
treatment status, history of immunotherapy or radiotherapy, and menopausal status, were collected by the clinician-
researcher. Insomnia was evaluated using the Insomnia Severity Index (ISI), a validated self-report instrument designed
to assess individuals’ subjective perception of insomnia. Validation of the Turkish version of the ISI has been completed
and it meets adequate psychometric standards for use in research.'” The ISI comprises seven items that evaluate
difficulties with sleep initiation, sleep maintenance, and early morning awakening, as well as the impact of sleep
disturbances on daytime functioning, the level of concern or dissatisfaction with sleep problems, and the extent to
which these issues are perceived by others. Each item is rated on a 4-point Likert scale. Based on the total ISI score
(ranging from 0 to 28), a total ISI score of 0-7 was categorized as no clinically significant insomnia, 814 as
subthreshold (subclinical) insomnia, and 15 or above as clinical insomnia.'*'* However, the temporal discrepancy
between the ISI’s assessment framework, which focuses on the past two weeks, and the time required for a clinical

2518  hes Nature and Science of Sleep 2025:17



Taskaynatan et al @

diagnosis of insomnia disorder (at least three months according to DSM-5 and ICSD-3) should be taken into account.
This discrepancy between the measurement period and diagnostic standards is a factor that should be addressed within
the context of the study’s methodological limitations. During the data analysis process, participants with subclinical and
clinical insomnia symptoms were categorized into a single group to form the insomnia-positive group.

Statistical Analysis

All statistical analyses were performed using SPSS version 30.0 (IBM Corp., Armonk, NY, USA) and Stata version 18.0
(StataCorp LP, College Station, TX, USA). An a priori sample size calculation was performed using G*Power version
3.1. The analysis was based on a two-tailed test, with the significance level set at o = 0.05 and the desired statistical
power at 1-§ = 0.80. An anticipated Cohen’s d = 0.405, corresponding to a noncentrality parameter 6 = 2.82, was
specified as the target effect size. The computation yielded a critical t-value of 1.97, indicating that a minimum of n = 194
participants would be required to reliably detect the hypothesized effect with an achieved power of 0.801. Continuous
variables were presented as means and standard deviations (SD) or medians and interquartile ranges (IQR), depending on
the normality of the distribution, while categorical variables were summarized as counts and percentages. Group
comparisons for continuous variables were conducted using the independent samples #-test. The distribution of catego-
rical variables such as educational status (below high school, high school and above), income status (low, middle, high),
cancer type (breast, gastrointestinal system, gynecological malignancy), disease stage (Stage 1-2, Stage 3—4), menopau-
sal status (premenopause, perimenopause, postmenopause), smoking status (yes, no), alcohol status (yes, no), comorbid-
ities (hypertension, diabetes mellitus [DM], coronary artery disease [CAD], additional comorbidities), treatment intent
(adjuvant, metastatic), radiotherapy status (received/receiving, none), immunotherapy status (received/receiving, none),
psychiatric illness requiring medication (yes, no), and pain affecting sleep quality (yes, no) was assessed using the chi-
square test or Fisher’s exact test, as appropriate. To identify independent predictors of increased insomnia severity,
multivariable logistic regression analyses were performed. The dependent variable was insomnia severity, dichotomized
as “no clinically significant insomnia (ISI 0-7)” vs “subclinical (8—14) or clinical insomnia (>15)” based on ISI scores.
Variables included in the regression model were: age (continuous), education level (binary: below high school vs high
school and above), income group (low, middle, high), cancer type group (breast, gastrointestinal system, gynecological
malignancy), disease stage (Stage 1-2 vs Stage 3—4), menopausal status (premenopause, perimenopause, postmeno-
pause), smoking status (yes, no), alcohol consumption (yes, no), hypertension (yes, no), diabetes mellitus (yes, no),
coronary artery disease (yes, no), presence of additional comorbid diseases (yes, no), treatment intent (adjuvant vs
metastatic), radiotherapy status (received/receiving, none), immunotherapy status (received/receiving, none), presence of
psychiatric illness requiring medication (yes, no), and pain expected to affect sleep quality (yes, no). The multivariable
model was constructed using the backward stepwise likelihood ratio (LR) method, and adjusted odds ratios (aOR) and
95% confidence intervals (CI) were calculated for each variable. The goodness-of-fit of the model was evaluated using
the Hosmer-Lemeshow test, and all variance inflation factor (VIF) values were examined to assess multicollinearity, with
values below 5 indicating no serious concern. For all statistical tests, a two-sided p-value of less than 0.05 was
interpreted as indicative of statistical significance.

Results

Demographic and clinical characteristics of the 206 participants included in the study are shown in Table 1. The mean
age of participants was 56.1 years (SD = 11.7). The majority of patients had completed elementary school (54.9%), with
fewer having attained higher education (16.0% university and above). Most participants reported a middle income
(54.9%), whereas only a small proportion reported a high income (6.3%). Regarding malignancy type, breast cancer
constituted the most common diagnosis (57.3%), followed by gastrointestinal system (GIS) cancers (22.8%) and
gynecological malignancies (19.9%). Advanced disease was predominant, with 43.7% of patients classified as Stage 4
and only 6.3% at Stage 1. The majority of the study population consisted of postmenopausal women (60.2%), and
a significant proportion of participants did not report smoking (89.3%) or alcohol consumption (96.6%). When evaluated
for comorbidities, the prevalence of hypertension, diabetes, and coronary artery disease was 20.9%, 12.6%, and 7.3%,
respectively. Additional comorbidities were observed in 38.8% of the cohort. In terms of treatment, 56.3% of patients
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Table | Baseline Descriptive and Clinical Characteristics of

the Study Group (n = 206)

Variables Total (n = 206)
Age (years), mean + SD 56.1 £ 11.7
Educational status, n (%)
Elementary School 113 (54.9)
Middle School 20 (9.7)
High School 40 (19.4)
University and above 33 (16.0)
Income status, n (%)
Low 80 (38.8)
Middle 113 (54.9)
High 13 (6.3)
Malignancy type, n (%)
Breast 118 (57.3)
GIs* 47 (22.8)
Gynecological malignancy® 41 (19.9)
Stage, n (%)
Stage | 13 (6.3)
Stage 2 49 (23.8)
Stage 3 54 (26.2)
Stage 4 90 (43.7)
Menopausal status, n (%)
Premenopause 44 (21.4)
Perimenopause 38 (18.4)
Postmenopause 124 (60.2)
Smoking status, n (%)
None 184 (89.3)
Yes 22 (10.7)
Alcohol status, n (%)
None 199 (96.6)
Yes 734
Comorbidity, n (%)
Hypertension 163 (79.1)
None 43 (20.9)
Yes
DM
None 180 (87.4)
Yes 26 (12.6)
CAD
None 191 (92.7)
Yes 15 (7.3)
Additional comorbidity, n (%)
None 126 (61.2)
Yes 80 (38.8)
Treatment Setting, n (%)
Adjuvant 116 (56.3)
Metastatic 90 (43.7)
(Continued)
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Table | (Continued).

Variables Total (n = 206)

RT status, n (%)
None 120 (58.3)
Received treatment or receiving 86 (41.7)

Immunotherapy, n (%)
None 193 (93.7)

Received treatment or receiving 13 (6.3)

Psychiatric illness® requiring medication, n (%)

None 173 (84.0)
Yes 33 (16.0)
Pain

None 160 (77.7)
Yes 46 (22.3)

Notes: *Colon, stomach, rectum, esophagus, pancreas. "Ovarian, endometrium,
cervix. “Depression and/or anxiety.

Abbreviations: SD, standard deviation; RT, radiotherapy; GIS, gastrointestinal
system; DM, diabetes mellitus; CAD, Coronary artery disease.

were receiving adjuvant therapy, while 43.7% were in the metastatic setting. Radiotherapy was administered to 41.7% of
patients. Immunotherapy use was limited (6.3%). Psychiatric illness requiring medication was reported in 16.0% of
patients. Additionally, 22.3% of participants experienced pain severe enough to impair sleep quality.

Table 2 presents the distribution of Insomnia Severity Index (ISI) scores among the study population. The mean ISI
score was 8.3 (SD + 5.5), with an interquartile range (IQR) of 4-8 and scores ranging from 0 to 21. In the classification
based on ISI scores, approximately half of the study group (49.0%) did not show clinically significant insomnia
symptoms, while 34.0% were in the subclinical insomnia category and 17.0% met the diagnostic criteria for clinical
insomnia.

Table 3 also compares the distributions of sociodemographic and clinical characteristics between patients without
clinically significant insomnia and those with subclinical or clinical insomnia. No significant differences were observed
between groups in terms of age, educational status, income, malignancy type, disease stage, menopausal status, smoking,
alcohol use, or primary comorbidities such as hypertension, diabetes mellitus, or coronary artery disease (all p > 0.05).
Similarly, treatment setting (adjuvant versus metastatic), radiotherapy status, and receipt of immunotherapy did not differ
significantly between groups. In patients with breast and gastrointestinal cancer, the distribution of treatment environment
for insomnia did not differ significantly between the groups (p = 0.691 and p = 0.528, respectively). However,
a significant difference was found in patients with gynecological cancer (p = 0.008); insomnia was more common in

Table 2 Distributions of Insomnia Severity Index Scores of the
Research Group (n = 206)

Variables Total (n = 206)

Insomnia Severity Index, mean + SD | 8.3 + 5.5 (IQR: 4-8, min-max: 0-21)

Insomnia Severity group *, n (%)

No clinically significant insomnia 101 (49.0)
Subclinical insomnia 70 (34.0)
Clinical insomnia 35 (17.0)

Notes: *Insomnia categories are based on ISI scores: 07 = no insomnia, 8—14 = subclinical,
2|5 = clinical insomnia.
Abbreviations: SD, standard deviation; IQR, interquartile range.
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Table 3 Distribution of the Patients According to Insomnia Severity Index and Various Sociodemographic and
Clinical Parameters (n = 206)

Variables No Clinically Significant | Subclinical or Clinical | p-value

Insomnia (n = 101) Insomnia (n = 105)
Age (years), mean * SD 57.1 £ 11.1 55.1 £ 124 0.215*
Educational status, n (%) 0.4]16+*
Below high school 68 (67.3) 65 (61.9)
High school and above 33 (32.7) 40 (38.1)
Income status, n (%) 0.389**
Low 42 (41.6) 38 (32.6)
Middle 51 (50.5) 62 (59.0)
High 8 (7.9) 5(4.8)
Malignancy type, n (%) 0.399+*
Breast 54 (53.5) 64 (61.0)
GIs® 27 (26.7) 20 (19.0)
Gynecological malignancy® 20 (19.8) 21 (20.0)
Stage, n (%) 0.162%*
Stage 1-2 35 (34.7) 27 (25.7)
Stage 34 66 (65.3) 78 (74.3)
Menopausal status, n (%) 0.469%*
Premenopause 18 (17.8) 26 (24.8)
Perimenopause 20 (19.8) 18 (17.1)
Postmenopause 63 (62.4) 61 (58.1)
Smoking status, n (%) 0.209%*
None 93 (92.1) 91 (86.7)
Yes 8 (7.9) 14 (13.3)
Alcohol status, n (%) 0.7 17#%*
None 97 (96.0) 102 (97.1)
Yes 4 (4.0) 329
Comorbidity, n (%)
Hypertension 0.081**
None 85 (84.2) 78 (74.3)
Yes 16 (15.8) 17 (25.7)
DM 0.249°*
None 91 (90.1) 89 (84.8)
Yes 10 (9.9) 16 (15.2)
CAD 0.207*
None 96 (95.0) 95 (90.5)
Yes 5(5.0) 10 (9.5)
Additional comorbidity, n (%) 0.01 9%t
None 70 (69.3) 56 (53.3)
Yes 31 (30.7) 49 (46.7)
Treatment Setting, n (%) 0.085**
Adjuvant 63 (62.4) 53 (50.5)
Metastatic 38 (37.6) 52 (49.5)

(Continued)
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Table 3 (Continued).

Variables No Clinically Significant | Subclinical or Clinical | p-value
Insomnia (n = 101) Insomnia (n = 105)

Treatment Setting, n (%)

Breast 0.691**

Adjuvant 34 (63.0) 38 (59.4)

Metastatic 20 (37.0) 26 (40.6)

GIS? 0.528**

Adjuvant 16 (59.3) 10 (50.0)

Metastatic 11 (40.7) 10 (50.0)

Gynecological malignancy® 0.008%x1

Adjuvant 13 (65.0) 5(23.8)

Metastatic 7 (35.0) 16 (76.2)

RT status, n (%) 0.144**

None 64 (63.4) 56 (53.3)

Received treatment or receiving 37 (36.6) 49 (46.7)

Immunotherapy, n (%) 0.720%+*

None 94 (93.1) 99 (94.3)

Received treatment or receiving 7 (6.9) 6 (5.7)

Psychiatric illness® requiring medication, n (%) <0.00 | #+t

None 96 (95.0) 77 (73.3)

Yes 5 (5.0 28 (26.7)

Pain <0.00 1 #+t

None 93 (92.1) 67 (63.8)

Yes 8(7.9) 38 (36.2)

Notes: *Independent sample t-test; **Chi-Square (x?) test; ***Fisher’s Exact test; 'Statistically significant (p<0.05); Bold values indicate
statistically significant results (p<0.05); *Colon, stomach, rectum, esophagus, pancreas; ®Ovarian, endometrium, cervix; “Depression and/or
anxiety.

Abbreviations: SD, standard deviation; DM, diabetes mellitus; GIS, gastrointestinal system; CAD, Coronary artery disease; RT, radiotherapy.

patients receiving metastatic treatment (76.2% vs 35.0%). Insomnia was also more common in individuals with
comorbidities (46.7% vs 30.7%, p = 0.019), in patients with psychiatric disorders requiring medication (26.7% vs
5.0%, p < 0.001), and in patients with pain affecting sleep quality (36.2% vs 7.9%, p < 0.001).

The results of a multivariable logistic regression analysis examining the association between insomnia severity and
various sociodemographic and clinical parameters in the study population are presented in Table 4 (n = 206). After
adjusting for potential confounders, several factors remained significantly associated with increased insomnia severity.
Age was inversely associated with insomnia severity, with each additional year of age slightly reducing the odds of
subclinical or clinical insomnia (aOR: 0.971, 95% CI: 0.945-0.998, p = 0.038). The presence of additional comorbidities
was independently associated with higher odds of insomnia (aOR: 2.545, 95% CI: 1.315-4.925, p = 0.006). Patients with
a psychiatric illness requiring medication had a markedly elevated risk of insomnia (aOR: 8.143, 95% CI: 2.764-23.992,
p <0.001). Similarly, those experiencing pain were significantly more likely to report subclinical or clinical insomnia
(aOR: 5.895, 95% CI: 2.472-14.059, p <0.001). The overall fit of the regression model was acceptable, as indicated by
the Hosmer-Lemeshow test (> = 9.629, p = 0.292). Multicollinearity was assessed using the VIF and tolerance statistics.
All VIF values were below the commonly accepted threshold of five, indicating no serious multicollinearity concerns. Of
note, tolerance values for all predictors were well above 0.2, further supporting the absence of problematic multi-
collinearity in the model.
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Table 4 Multivariable Logistic Regression Analyses of the Association
Between Insomnia Severity and Various Sociodemographic and Clinical
Parameters (n = 206)

Variables aOR [95% CI] P-value*
Age 0.971 [0.945-0.998] 0.038"
Additional comorbidity, n (%) 0.006%
None Ref

Yes 2.545 [1.315-4.925]

Psychiatric illness® requiring medication, n (%) <0.001%
None Ref

Yes 8.143 [2.764-23.992]

Pain <0.0017
None Ref

Yes 5.895 [2.472-14.059]

Hosmer Lemeshow test 7 =9.629 0.292

Notes: The multivariable logistic regression model included the following variables: age (contin-
uous), education level (binary), income group, cancer type group, disease stage (binary), menopausal
status, smoking status, alcohol consumption, hypertension, diabetes mellitus, coronary artery
disease, presence of additional comorbid diseases, treatment intent (adjuvant vs metastatic), radio-
therapy status, immunotherapy status, presence of chronic disease requiring medication, and pain.
The dependent variable was insomnia severity, dichotomized as “no clinically significant insomnia” vs
“subclinical or clinical insomnia” based on ISI scores. TStatistically significant (p<0.05); Bold values
indicate statistically significant results (p<0.05); *Depression and/or anxiety; *Multivariable logistic
regression analysis was calculated by using the backward stepwise likelihood ratio (LR) method (14
steps). All VIF values were below the commonly accepted threshold of 5, indicating no serious
multicollinearity concerns.

Abbreviations: aOR, Adjusted odds ratio; Cl, confidence interval.

Discussion

Evaluation of insomnia prevalence among cancer patients is crucial for a comprehensive understanding of symptomatol-
ogy and the development of effective management strategies. This study investigated the prevalence of insomnia and
associated factors in female patients undergoing chemotherapy. Among ambulatory cancer patients receiving chemother-
apy, the prevalence of clinical insomnia and subclinical insomnia was found to be 17% and 34%, respectively. These
findings indicate that at least half of cancer patients experience insomnia to varying degrees. This result is consistent with
previous studies.'>'® A slight decrease in both subclinical and clinical insomnia prevalence was observed with increasing
age. Insomnia symptoms exhibit strong associations with age, presence of pain, psychiatric medication use, and
comorbidity burden. To the best of our knowledge, this study represents one of the rare studies that systematically
investigates the insomnia profile and associated risk factors in female oncology patients undergoing chemotherapy for
heterogeneous cancer types in a middle-income country context.

The study results indicate that a negative correlation between age and insomnia severity, with older patients reporting
milder symptoms. This finding contradicts the findings of Ohayon et al’s general population study,'” which found that the
prevalence of insomnia increased progressively with age. However, our data are consistent with specific studies in
oncology. Indeed, one study found that patients under 58 years of age exhibited a significantly higher prevalence of
insomnia compared with older age groups, with each decade of age increasing associated with a 29% decrease in
insomnia symptom reporting.'> Several contextual factors may help explain this inverse association in oncology
populations. Younger patients are often diagnosed with cancer at an earlier stage of life, which imposes a greater
psychological burden, including unexpected reductions in career plans, parenting responsibilities, and life expectancy.
They may also receive more aggressive treatment regimens that may increase symptom burden. Furthermore, younger

patients may be more likely to recognize or report sleep disturbances due to differences in sleep expectations or health-
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seeking behaviors. These psychosocial and clinical dynamics specific to oncology practice may partially explain the
inverse age-insomnia relationship observed in this and similar studies. These findings suggest that insomnia management
in younger cancer patients may necessitate tailored and targeted intervention approaches; however, the cross-sectional
nature of this investigation precludes causal inferences and longitudinal studies are needed to further clarify these
associations.

An increased incidence of insomnia was documented in individuals treated with psychiatric medications for anxiety
and/or depressive conditions. Similarly, another study found that participants reporting symptoms of depression and/or
anxiety had significantly higher rates of insomnia compared to those without such symptoms. In that study, depression
and anxiety were assessed using the Vietnamese version of the Hospital Anxiety and Depression Scale (HADS);
however, it was not reported whether the patients were receiving pharmacological treatment.'® Although the association
between depression, anxiety, and insomnia is well-documented in both general and oncology populations, the specific
prevalence and severity of insomnia among cancer patients with a confirmed diagnosis of depression or anxiety who are
receiving psychiatric medications remains underexplored. Moreover, there is a risk of underestimating insomnia severity
or overlooking its management in this subgroup based on the assumption that psychiatric treatment (eg, antidepressants
or anxiolytics) adequately addresses sleep disturbances. It is important to note that despite adequate pharmacological
intervention for depressive or anxiety disorders, insomnia symptoms may persist independently. This observation
highlights the need for personalized assessment and treatment approaches for sleep disorders in patients with psychiatric
comorbidities. However, the strength of this observation in our study is limited by the relatively small number of patients
using psychiatric medications and by the lack of information regarding whether their psychiatric diagnosis preceded or
followed their cancer diagnosis.

In the present study, no statistically significant association was observed between cancer type and the prevalence of
insomnia. While insomnia appeared to be more common among patients with metastatic disease in the general
population, this difference did not reach statistical significance. However, a statistically significant association was
identified within the subgroup of patients with gynecological malignancies, in which those with metastatic-stage disease
exhibited a markedly higher prevalence of insomnia. This finding is consistent with previous research, including a study
conducted on patients with endometrial cancer, which also demonstrated a significant correlation between advanced
disease stage and the occurrence of insomnia.'® These results suggest a potential link between the metastatic stage and
increased insomnia symptoms specifically in patients with gynecological cancers. The elevated prevalence of insomnia in
this group may be attributed to the greater physical symptom burden and psychological distress commonly associated
with advanced-stage disease.

The co-occurrence of symptoms such as pain, fatigue, and insomnia commonly referred to as a symptom cluster has
been well documented in the literature.'® In a separate study, the use of standardized pain assessment scales revealed
a significant correlation between pain severity, sleep quality, and overall quality of life.'® Although our study did not
employ a validated instrument to quantify pain severity, participants were asked to report the presence or absence of pain.
A statistically significant association was observed between the presence of pain and insomnia. This finding can be
considered part of a broader symptom spectrum that occurs in cancer patients, along with sleep problems and poor
quality of life. Early recognition and appropriate management of these conditions can contribute to the development of
effective treatment strategies. Appropriate pain management may also help improve other symptoms, including sleep
problems; however, further prospective studies are needed to definitively demonstrate this relationship.

In addition to statistical significance, the effect sizes we obtained demonstrate the clinical relevance of our findings.
For instance, the risk of insomnia was more than eightfold increased in patients taking psychiatric medications, and this
risk was sixfold higher in patients with pain. These large effect sizes demonstrate the serious clinical implications of
these factors and indicate the need for specialized treatment approaches in these patient groups.

To better understand insomnia in cancer patients can be achieved by considering broader theoretical models of sleep
regulation. In addition to the oncology-specific findings, The links between insomnia and psychological or physical stress
found in this study can be explained by established sleep theories. The hyperarousal model of Bonnet and Arand
proposes that increased mental, physical, or emotional arousal due to stress, pain, anxiety, or perceived threat plays
a significant role in the development and maintenance of insomnia.?® This model is particularly important for cancer
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patients, who often face ongoing psychological distress, physical symptoms, and uncertainty about their illness, all of
which can impact their sleep-wake cycles. Similarly, the two-process sleep model by Borbély et al explains that sleep as
the interaction of a homeostatic sleep drive (Process S) and a circadian rhythm (Process C).?' These processes may be
disrupted by treatment-related behavioral changes, reduced activity, irregular exposure to light, and fatigue, which can
contribute to sleep problems in cancer patients. Evaluating our results with these theories shows that sleep problems in
cancer patients are multidimensional and that not only biological but also psychological and social factors should be
taken into account in treatment. These models could serve as valuable frameworks for future research aimed at
developing targeted sleep interventions for cancer patients.

This study was conducted on female outpatients from a single institution, resulting in a relatively small and limited
sample. The cross-sectional nature of the study, absence of a control group, and reliance on voluntary participation
without longitudinal follow-up constrain the generalizability of the findings. Additionally, as data were collected at
a single time point, the reported prevalence of insomnia symptoms may not accurately capture their temporal variability.
The use of the Insomnia Severity Index (ISI), which assesses symptoms over the past two weeks, also poses limitations,
given that formal diagnostic criteria for insomnia disorder require a minimum symptom duration of three months.?*
Consequently, the insomnia prevalence reported here may not fully align with criteria for chronic insomnia. Moreover,
this study employed solely self-reported sleep assessments and did not include objective measurements such as
actigraphy or polysomnography. This limits the accuracy of our findings. In future studies, combining both self-
reported and objective measurement methods would improve diagnostic accuracy and facilitate comparison across
studies. Additionally, assessing pain only as “present” or “absent” without incorporating a validated test to measure
pain severity limited our analysis. This methodological shortcoming may have impacted our full understanding of the
relationship between pain and sleep disturbances. Furthermore, seasonal changes and the timing of chemotherapy
treatments, which could affect sleep quality, were not recorded in the study. These omissions may limit the interpretation
of our findings. Another limitation is that, although our model demonstrated acceptable fit according to the Hosmer-
Lemeshow test, additional diagnostic assessments to evaluate regression robustness were not performed. Nevertheless,
the exclusive focus on female patients and the inclusion of multiple cancer types are notable strengths. This study adds to
the emerging body of evidence on insomnia in women undergoing chemotherapy and underscores the necessity for more
robust, longitudinal research with broader assessment tools in the future.

Conclusion

This study has demonstrated that nearly half of female patients undergoing chemotherapy experience insomnia. The
relationship between sleep and cancer is complex and influenced by multiple variables. Recognizing these factors may
help inform the development of management strategies. While the precise impact of sleep on various cancer types
remains to be fully characterized, clinical evaluation and management of insomnia may support treatment adherence and
quality of life. Nevertheless, its influence on cancer-related outcomes is not yet clear and should be explored in
prospective randomized studies. In addition, systematic screening and individualized interventions may be particularly
relevant for younger patients, those experiencing pain, and individuals with psychiatric comorbidities.
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