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Abstract

Background: Cancer-related fatigue and poor sleep quality are among the most prevalent and distressing
symptoms experienced by patients with cancer. It affects the physical, emotional, and cognitive functioning of
patients with cancer. Despite the high prevalence and predictors factor on quality of life, the comorbidity of
fatigue and poor sleep remains underexplored, particularly in low-resource settings where access to compre-

hensive oncology care such as limited psychosocial services, lack of routine screening is limited. However,

existing research predominantly focuses on either fatigue or poor sleep quality separately, highlighting a

critical gap in evidence regarding their combined effect in patients with cancer.

Methods: Institution-based cross-sectional study was conducted among adult cancer patients attending the
oncology unit from April to June 2025. Systematic random sampling technique was used to select 422 partic-
ipants. Data were collected using a structured interviewer-administered questionnaire, and Epi Data version
4.6, and exported to Stata version 14 for analysis. Model fitness was assessed using the Hosmer Lem show
goodness of fit. Descriptive statistics such as, frequencies and percentage were computed and presented by
using tables and texts. Bivariable and multivariable logistic regression analysis was employed considering
p<0.05 to be statistically significant.

Results: In this study, 46.67% of participants experienced comorbidity of fatigue and poor sleep quality. Age
61-89 years (AOR=2.79, 95% CI: 1.02, 7.62), rural residency (AOR =2.03, 95% CI: 1.02, 4.01), married
& divorced (AOR=2.65, 95% CI:1.01, 6.90) and (AOR=3.54, 95% CI: 1.10, 11.40), inpatient (AOR=2.84,
95% CI: 1.63, 4.95), Stage Il and Stage IV (AOR=3.92, 95% CI: 1.89, 8.12) and (AOR= 2.52, 95% CI: 1.04,
6.15), respectively, cancer duration (AOR=2.70, 95% CI: 1.14, 6.39), anxiety (AOR=1.93, 95% CI: 1.06,
3.51), depression (AOR=2.10, 95% CI: 1.19, 3.70).

Conclusions: The comorbidity of fatigue and poor sleep quality is highly prevalent among patients with can-
cer. Multiple sociodemographic, clinical, and psychosocial factors have been identified as significant pre-
dictors. Routine screening and integrated supportive care are essential to effectively address these comorbid
symptoms and improve overall patient outcomes.
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Introduction

The comorbidity of cancer-related fatigue and poor sleep quality
represents a debilitating symptom cluster that markedly worsens
functional capacity, increases clinical burden, and reduces qual-
ity of life among patients with cancer. Cancer is major public
health challenge, with nearly 20 million new cases and 9.7 mil-
lion cancer-related deaths reported globally in 2022[1]. Beyond
the rising prevalence of cancer, fatigue and poor sleep quality
persist as among the most prevalent and distressing symptom
clusters, representing a major source of symptom burden and
significantly impairing patients’ quality of life[2, 3].

Evidences from the U.S. Centers for Disease Control and Pre-
vention (CDC) and the World Health Organization (WHO) in-
dicate that these symptoms significantly impact psychological
health, physical functioning, treatment compliance, and overall
quality of life in patients with cancer[4, 5]. Longitudinal and
systematic reviews repeatedly show that fatigue and poor sleep
quality are not only highly prevalent but also commonly co-oc-
cur, exacerbating each other's symptoms and making patients'
suffering worse[6, 7].

Furthermore, meta-analyses studies reveal that 40 to 80 percent
of patients experience cancer-related fatigue (CRF), and 50%
to 70% experience poor sleep quality, varying by disease stage
and treatment approach[8]. When these conditions co-occur, pa-
tients face declines in quality of life, reduced functional status,
and poor survival outcomes[9]. Additionally, longitudinal data
demonstrates that untreated poor sleep quality and fatigue can
last for years after treatment, severely reducing the chances of
surviving. The intensity of this comorbidity has been linked to
psychological morbidity, such as anxiety and depression, lower
productivity, and higher healthcare burden[10].

Consequently, the combined burden of fatigue and poor sleep
quality constitutes a significant public health burden globally.
Tremendous clinical, sociodemographic, and psychological fac-
tors have been found to predict the comorbidity of poor sleep
quality and cancer related fatigue. Higher risks of these symp-
toms are consistently linked to advanced cancer stage, diagno-
sis duration and treatment modalities like chemotherapy and
radiation[11,12]. Biological factors, including anemia, system-
ic inflammation, and poor nutritional status, further exacerbate
symptom severity[13].

Depression and anxiety are key predictors, alongside low phys-
ical activity, poor social support, and rural residency, particu-
larly in LMIC settings [14]. This complex etiology underscores
the need for integrated, context-specific management strategies;
however, the comorbidity of cancer-related fatigue and poor
sleep quality remains poorly studied in sub-Saharan Africa, par-
ticularly in Ethiopia, despite growing international attention. The
majority of Ethiopia's current study has focused on these symp-
toms separately. Studies carried out in Ethiopia's Amhara area
and elsewhere, for instance, have found a high frequency of CRF
and poor sleep quality independently, and correlations between
these outcomes and variables like depression, advanced cancer
stage, anemia, pain, and inpatient status have been found[15-17].
However, to our knowledge, no prior study in northwest Amhara
region has quantified the combined burden of fatigue and poor
sleep quality as a binary comorbidity outcome. This represents
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a critical knowledge gap, as simultaneous evaluation provides
more comprehensive insights into patient symptom clusters and
may better inform integrated care strategies.

In light of this evidence gap, there is an urgent need for studies
that establish both the magnitude and determinants of fatigue
sleep comorbidity in Ethiopian oncology settings. Such evi-
dence is particularly relevant to Ethiopia, where late-stage pre-
sentation, limited access to specialized care, and high psycho-
social burden may amplify the prevalence and impact of these
symptoms. Therefore, this study aimed to estimate the magni-
tude of comorbid fatigue and poor sleep quality and its predic-
tors among adult cancer patients attending oncology unit in the
northwest Amhara region, Ethiopia[18].

Methods

Study Design, and period

Institutional-based cross-sectional study was conducted among
adult cancer patients receiving cancer treatment at an oncology
unit and Data collection was carried out from April to June 2025.

Study Area

The study was conducted in cancer treatment hospitals within
the Amhara region of Northwest Ethiopia, which contains eight
comprehensive hospitals. Among these, four have dedicated on-
cology units: University of Gondar Comprehensive Specialized
Hospital (UOGCSH), Felegehiwot Comprehensive Specialized
Hospital (FCSH), Tibebegion Comprehensive Specialized Hos-
pital (TCSH), and Dessie Comprehensive Specialized Hospital
(DCSH). Each hospital serves approximately 3.5 to 5 million
people and provides both inpatient and outpatient oncology
services. The capacities of their oncology units are as follows:
FCSH has 28 beds, UOGCSH has 32 beds, DCSH has 20 beds,
and TCSH has 25 beds. These services are delivered by a multi-
disciplinary team that includes nurses, oncologists, and general
practitioners[19].

Study Population

All adult cancer patients (>18 years) attending oncology clinics
during the study period were eligible, with participants selected
randomly [20].

Eligibility Criteria

Inclusion Criteria

Eligible participants included all adult patients (>18 years) with
a confirmed diagnosis of any type of cancer. Patients must be
either currently receiving active cancer treatment (such as che-
motherapy, radiotherapy, immunotherapy, or surgery) or under-
going follow-up care. Additionally, participants must be willing
and able to provide informed consent and demonstrate sufficient
cognitive and communicative ability to complete the study ques-
tionnaire reliably [21].

Exclusion Criteria

Patients who are critically ill, unable to communicate, or diag-
nosed with psychiatric disorders or cognitive impairments that
hinder reliable self-reporting should be excluded, along with
those with pre-existing sleep disorders to prevent potential con-
founding [22].
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Sample Size Determination
The sample size was calculated using the single population pro-
portion formula. The 50% of prevalence rate was assumed due to
a lack of local data, which maximizes variability in sample size
calculations and ensures robustness in our findings
n=(Za/2)? p(1-
@|

Where n= minimum sample size required for the study
Z= standard normal distribution (Z=1.96) with CI of 95% and
a=0.05

P=population proportion (p=0.5)

d=is a tolerable margin of error (d=0.05)

n=1.96(1.96) (0.5(1-0.5))/0.05(0.05) = 384.
By adding a 10% non-response rate the final sample size was
calculated to be 422

Sampling Technique

The systematic random sampling technique was implemented in
clear steps for improved clarity. First, the sampling interval was
calculated by dividing the total population of cancer patients
receiving treatment (1,500) by the sample size (422), resulting
in an interval of approximately 3. The first participant was ran-
domly selected using a lottery method, and subsequent partici-
pants were chosen at regular intervals. To avoid duplication, data
collectors ensured that previously selected individuals were not
sampled again (figure 1).

FHCSH: Felege Hiwot Comprehensive Specialized Hospital
TGCSH: Tibebe Gion Comprehensive Specialized Hospital
DCSH: Dessie Comprehensive Specialized Hospital
UoGCSH: University of Gondar Comprehensive Specialized
Hospital

Data Collection Tools and Procedures

Data were collected using a structured, interviewer-administered
questionnaire with open-ended and closed-ended questions.
There are eight parts to the data collection tool. Part I contains
sociodemographic data, part II disease and treatment-related
signs and symptoms, part III sleep quality assessment, part IV
Brief Fatigue Inventory. The tools for socio-demographic and
clinical factors were adapted from the review of different piec-
es of literature. Anxiety and depression were assessed using the
Hospital Anxiety and Depression Scale (HADS) [19] which was
also validated in Ethiopian cancer patients. Performance status
was assessed by the single item Eastern Cooperative Oncology
Group (ECOQG) performance status scale [23].

Social support was assessed by the three-item Oslo social sup-
port scale (OSSS-3) [24]. Sleep quality was assessed by a stan-
dardized and validated Pittsburgh Sleep Quality Index (PSQI).
The PSQI was designed to evaluate the subjective quality of
sleep in the past month. It contains 18 self-rated questions, in-
cluding seven subscale components (subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbance, use of sleep medication, and daytime dysfunction).
The global PSQI score ranges from 0 (no difficulty) to 21 (severe
difficulties in all areas). Each component score ranges from 0
(no difficulty) to 3 (severe difficulty). Higher global and compo-
nent scores indicate more severe complaints and a higher level
of poor sleep quality. A global PSQI score greater than 5 yielded
a diagnostic sensitivity of 89% and specificity of 86.5% (kappa
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=0.75,P <0:001) in distinguishing “poor” from “good” sleepers
[25]. The construct validity and internal consistency are further
evaluated and supported in cancer patients with a Cronbach’s a
value of 0.81 [26]. For present study, the internal consistency
measurement of the PSQI subscales found a Cronbach’s alpha
coefficient of 0.761 from the pretest data which was acceptable
for this study. Brief Fatigue Inventory scale (BFI): Cancer pa-
tients who scored greater than or equal to four (> 4) moderate to
severe in BFI measurement scale was considers fatigue whereas,
<4 in BFI scale was considers not fatigue[27-29].

Data Collection Procedure

Data collectors (trained BSc nurses) conducted face-to-face in-
terviews in a private setting to ensure confidentiality and com-
fort. Medical records were reviewed to obtain clinical data. The
questionnaires were first translated into the local language (Am-
haric) and then back-translated into English to ensure accuracy.
A pretest of the instruments was carried out on 5% of the sample
at Debre Berihan Comprehensive Specialized Hospital in a sim-
ilar population to identify and address potential issues.

Outcome Variable

The outcome variable was the comorbidity of cancer-related fa-
tigue and poor sleep quality among patients with cancer. Sleep
quality was assessed using the Pittsburgh Sleep Quality Index
(PSQI), where a global score above 5 indicates poor sleep quali-
ty. Fatigue was measured with the Brief Fatigue Inventory (BFI),
with scores of 4 or higher classified as clinically significant fa-
tigue. Participants were classified as comorbid (coded as 1) if
they met both criteria (PSQI > 5 and BFI > 4); otherwise, they
were coded as 0, indicating the absence of the comorbid condi-
tion[30].

Comorbidity of fatigue and poor sleep quality: Defined as the
presence of both clinically significant fatigue and poor sleep in
the same individual. Fatigue was measured using Brief Fatigue
Inventory, with a score of >4, indicating clinically significant
fatigue. Sleep quality was measured using the Pittsburgh Sleep
Quality Index (PSQI), with a global score > 5 indicating poor
sleep. Participants meeting the criteria for both were coded as
“1” (comorbidity); all others were coded as “0” (No comorbid-

ity)[31].

Independent Variables

Sociodemographic such as Age, sex, residence, marital status,
education, occupation. Clinical factors: Cancer type, cancer
stage, duration since diagnosis, treatment modality, Behavioral
and psychosocial factors: depression/anxiety [32].

Operational Definition

Comorbidity fatigue and poor sleep quality: is defined as the
simultaneous presence of poor sleep quality and fatigue

Good sleep quality: a global PSQI score of <5

Poor sleep quality: a global PSQI score of >5

Anxiety and depression: A patient with more than 10 points on
the Hospital Anxiety and Depression Scale (HADS) has anxiety
and depression problem.

Good performance: if Eastern Cooperative Oncology Group
performance status which ranges from 0-4 (ECOG-PS). Patient
score 0-1.

Poor performance: if Eastern Cooperative Oncology Group
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performance status (ECOG-PS) patient score 2-4.

Social support: by using the three-item Oslo social support
scale (OSSS-3), a score of 3—8 represents ‘poor support’, 9-11
‘moderate support’, and 12—14 ‘strong support[33, 34].

Data Quality Assurance

Supervisors and data collectors received training on interview-
ing techniques, ethical considerations, and study objectives. To
guarantee accuracy and consistency, completed surveys were
supervised and reviewed every day. To reduce entry errors, data
entry was done twice. Scales such as the PSQI and BFI were
tested for internal consistency using Cronbach's alpha [35].

Data Processing and Analysis

Data were coded and entered into Epi Data and then exported to
Stata version 14 for analysis. Descriptive statistics were used to
summarize sociodemographic and clinical characteristics as well
as the prevalence of comorbid fatigue and poor sleep quality. Bi-
variate analyses using Chi-square tests were conducted to assess
associations between independent variables and comorbidity.
Variables with a p-value < 0.25 in the bivariate analysis were in-
cluded in the multivariable logistic regression model to identify
independent predictors of comorbidity, and adjusted odds ratios

(AOR) with 95% confidence intervals (CIs) were reported [36].

Ethical Consideration

This study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki. Ethical approval was ob-
tained from the Research and Ethical Review Committee of the
University of Gondar, College of Medicine and Health Scienc-
es, School of Nursing (Reference No.S/N 237/2017). The com-
mittee approved the study on behalf of the Institutional Ethical
Review Committee of the University of Gondar. The objectives
and significance of the study were clearly explained to all par-
ticipants, and written informed consent was obtained from each
participant prior to data collection [37].

Results

In this study, a total of 405 patients participated, resulting in
a response rate of 97%. Nearly two-thirds of the participants
(60.74%) were female. The mean age of the participants was
46.43 years (SD:15.43). Approximately one-third of the partic-
ipants (32%) were diagnosed with stage II cancer. Regarding
residency, slightly more than half of the participants (62.96%)
resided in rural areas. Additionally, nearly half of the partici-
pants (45.43%) had not received any formal education (Table 1).

Table 1: Frequency distribution of the characteristics of study participants attending oncology units in Amhara region comprehen-

sive socialized hospitals, northwest Ethiopia. 2025 (n=405)

Variable Fatigue & poor sleep quality comorbidity Frequency percent (%)
Age Yes No
18-30 42 31 73 18.2
31-43 50 45 95 23.45
44-60 73 93 166 4.98
61-89 24 47 71 17.53
Sex 75 84 159 39.25
Male 114 132 246 60.74
Female
Residency 82 68 152 37.53
Urban 107 148 255 62.96
Rural
Marital status 108 147 255 62.96
Married 20 24 44 10.86
Divorced 38 21 59 14.56
Single 23 24 47 11.60
Widowed
Educational status 74 110 184 45.43
Not education 80 64 144 35.55
Primary education 20 28 48 11.85
Secondary education 15 14 29 7.16
College and above
Occupational status 22 15 37 9.13
Unemployed 25 15 40 9.87
Employed 95 136 231 57.03
Farmer 47 50 97 23.95
Marchant

Clinical characteristics of the study participants
The most frequent malignancies were breast cancer (22.71).
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Table 2: Frequency distribution table for clinical characteristics of study participants attending oncology units in Amhara region

hospitals, 2022 (n=405)

Variable Fatigue & poor sleep quality comorbidity Frequency percent (%)
Admission status
Inpatient 77 140 217 53.58
Outpatient 112 76 188 46.41
Cancer types
Breast cancer 46 46 92 22.71
Colorectal cancer 28 31 59 14.56
Cervical cancer 40 42 82 2.24
Lung cancer 21 28 49 12.9
Skin cancer 23 18 41 10.12
prostate cancer 14 9 23 5.67
Stage of cancer
Stage | 80 47 127 31.35
Stage I1 43 88 131 32.34
Stage I11 29 35 64 15.8
Stage IV 37 46 83 20.49
Cancer therapy
Medical therapy 124 160 284 284
Surgical therapy 65 55 120 120
Metastasis History
Yes 69 92 161 39.75
No 120 124 244 60.24
Cancer duration
<1 years 43 16 59 14.56
>lyears 146 200 346 85.43

Notably, higher proportions of fatigue and poor sleep quality presence of anxiety (56.04%), and the absence of depression
comorbidity were observed among participants with poor so- (56.70%).
cial support (55.55%), poor performance status (56.56%), the

Table 3: Frequency distribution table for behavioral and psychosocial characteristics of study participants attending oncology

units in Amhara region hospitals, 2022 (n=405).

Variable Fatigue & poor sleep quality comorbidity Frequency percent (%)
Cigarette Smoking
Yes 37 19 56 13.82
No 152 197 349 86.17
Social support status
poor 100 125 225 55.55
Moderate 80 77 157 38.76
Strong 9 14 23 5.67
Performance status
Good 99 77 176 43.45
poor 90 139 229 56.56
Anxiety
No 104 74 178 43.95
Yes 85 142 227 56. 04
Depression status
No 131 99 230 56.70
Yes 58 117 175 43.20

Magnitudes of comorbidity fatigue and poor sleep quality among  gion, northwest Ethiopia.
adult cancer patient were 46.67% [95% CI: (41.8-51.6] (figure

2).

Association factors with comorbidity of fatigue and poor
sleep quality among cancer patient Amhara region, north-

Figure 2: Magnitude of Comorbidity fatigue and poor sleep west, Ethiopia
quality and its predictors among cancer patient in Amhara re- In the final multivariable logistic regression model, age, marital
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status, place of residence, admission status, duration of cancer,
cancer type, cancer stage, as well as anxiety and depression sta-
tus were all identified as factors significantly associated with the
outcome. The odds of fatigue and poor sleep quality comorbid-
ity were 2.79 times higher among cancer patient aged 61 to 89
years compared to women aged 18 to 30 years [AOR = 2.79,
95% CI: [1.02, 7.62]. The odds of fatigue and poor sleep quality
comorbidity were 2.03 times higher among cancer patient living
in rural residency compared to urban resident [AOR =2.03 95%,
CI: [1.02, 4.01].

The odds of fatigue and poor sleep quality comorbidity were
2.65 and 3.54 times higher among cancer patient who are mar-
ried and divorced respectively compared to single cancer patient
[AOR= 2.65 95%, CI: (1.01, 6.90)] and [AOR= 3.54 95% CI:
(1.10, 11.40)]. The odds of fatigue and poor sleep quality co-

morbidity were 2.84 times higher among cancer patient who are
inpatient compared to outpatient [AOR=2.84, 95%, CI: (1.63,
4.95)]. The odds of fatigue and poor sleep quality comorbidity
were 3.92 & 2.52 times higher among Stage II and Stage IV of
cancer patient compared to stage I [AOR=3.92, 95%, CI: ([1.89,
8.12] and [AOR=2.52, 95% CI: (1.04, 6.15)] respectively. The
odds of fatigue and poor sleep quality comorbidity were 2.70
times higher among > 1-year cancer duration compared to < |
year cancer duration [AOR=2.70, 95% CI: (1.14, 6.39)]. The
odds of fatigue and poor sleep quality comorbidity were 1.93
times higher among cancer patient who had an anxiety compared
to No anxiety [AOR= 1.93, 95% CI: (1.06, 3.51)]. The odds of
fatigue and poor sleep quality comorbidity were 2.10 times high-
er among cancer patient who had depression compared to No
depression [AOR=2.10, 95% CI: (1.19, 3.70)] (table 2).

Table 4: Final bivariable and multivariable logistic regression analysis of factors associated with the comorbidity of fatigue and
poor sleep quality among cancer patients, Amhara region, northwest Ethiopia

Variable COR [95% CI] AOR [95% CI]
Age 1 1
18-30 1.21 [0.65,2.25] 0.88 [0.38, 2.06]
31-43 1.72 [0.98, 3.01] 0.99 [0.44, 2.24]
44-60 2.65[1.34,5.21] 2.79[1.02, 7.62] *
61-89
Sex 1 1
Female 0.96 [0.64, 1.44] 0.71[0.37, 1.37]
Male
Residency 1 2.031.02,4.01] *
Urban 1.66 [1.11, 2.50]
Rural
Marital status 1 1
Single 2.46 [1.36, 4.43] 2.65[1.01, 6.90] *
Married 2.170.97, 4.82] 3.54[1.10, 11.40] *
Divorced 1.88 [.86, 4.12] 1.12 [0.35, 3.61]
Widowed

Educational status
No education
Primary education
Secondary educan
College& above

1
0.538 [0.34, 0.83]
0.94 [0.49, 1.79]
0.62 [0.28, 1.37]

1
0.85[0.43, 1.71]
1.88 [0.70, 5.00]
1.81 [0.55, 5.99]

Occupational status

1

1

Breast cancer
Colorectal cancer
Cervical cancer
Lung cancer
Skin cancer
Prostate cancer

0.90 [0.46, 1.73]
0.94 [0.48, 1.85]
1.20[0.56, 2.58]
0.70 [0.31, 1.57]
0.58 [0.21, 1.54]

Employed 1.13[0.45, 2.84] 0.74 [0.19, 2.94]
Unemployed 2.38[1.19, 4.76] 1.27[0.43, 3.76]
Farmer 1.77 [ 0.83, 3.76] 1.95[0.64, 5.99]
Marchant
Admission status 1 1
Outpatient 2.67[1.79, 4.00] 2.84[1.63,4.95] *
Inpatient
Cancer types 1 1

1.80 [0.75, 4.34]
0.91[0.43, 1.92]
3.15[1.23, 8.03] *
1.24 [0.48, 3.22]
1.14 [0.33,3.88]
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Stage of cancer
stage I
Stage 11
Stage 111
Stage IV

1
3.48 [2.08, 5.81]
2.05[1.11,3.78]
2.11[1.20, 3.71]

1
3.92[1.89, 8.12] *
2.33[0.91, 5.93]
2.52[1.04, 6.15] *

Cancer therapy
Medical therapy
Surgical therapy

1
0.65 [.42, 1.00]

1
0.69 [0.39, 1.24]

Metastasis History

1

1

No 1.29[0.86, 1.92] 1.05 [0.58, 1.90]
Yes
Cancer duration 1 1
<1 year 3.68 [1.99, 6.79] 2.70 [1.14, 6.39] *
>1 year

Cigarette Smoking

1

1

Yes 2.52[1.39, 4.56] 2.06 [0.88, 4.83]
No
performance status 1 1
Good 0.77 [0.50, 1.12] 0.55[0.31, 0.98]
Poor 1.24[0.19, 7.13 1.45[0.12, 16.88]

Anxiety status

1

1

No 2.34[1.57,3.50] 1.93 [1.06, 3.51] *
Yes

Depression 1 1
No 2.66[1.77,4.01] 2.10[1.19,3.70] *
Yes

Discussion

The purpose of this study to determine the prevalence of comor-
bid fatigue and poor sleep quality among adult cancer patients in
Northwest Amhara Region, northwest Ethiopia.

In this study, comorbidity of cancer related fatigue and poor
sleep quality were 46.67% (95% CI: 41.8, 51.6) among patients
with cancer. Our findings are in line with the larger body of re-
search showing that both symptoms are quite common and fre-
quently co-occur in oncology populations, even though no prior
studies have specifically recorded this comorbidity as a single
outcome. For instance, studies conducted in similar settings
have reported that cancer-related fatigue affects approximately
50-60% of patients[ 38], while poor sleep quality has been ob-
served in 53—61% of patients [ 39]. The strong associations were
previously reported between fatigue and poor sleep quality such
as correlation coefficients around 0.6, adjusted odds ratios >2)
support the likelihood of a high degree of cooccurring between
the two symptoms[40]. Numerous interrelated factors, includ-
ing the burden of the disease, adverse drug reactions, psycho-
logical stress, disease stage, and restricted access to supportive
care, may contribute to this. The results highlight the necessity
for cancer care teams and doctors to test poor sleep quality and
cancer related fatigue simultaneously, rather than separately, and
to think about integrated therapies that treat both symptoms at
the same time. However, this findings is somewhat lower than
reports from Iran 69.3%, Arab countries 77.5-78%, and study
conducted in Egypt, prevalence fatigue and poor sleep were in
and 87.4-99.2% patients, respectively[39] and 77-93% in Amer-
ica [41,42].

Although prior research has repeatedly shown that cancer-re-
lated fatigue and poor sleep quality are significantly correlated,

most of these studies did not report comorbidity as a single com-
bined prevalence estimate, which makes it difficult to directly
compare our findings with those of other studies. Our study's
comparatively lower prevalence could be due to variances in
healthcare settings, cultural views of symptoms, study popula-
tions, or evaluation instruments. Because fatigue and poor sleep
quality can significantly decrease quality of life and may neces-
sitate integrated management techniques in cancer therapy, it is
clinically important to recognize their coexistence. The research
is still lacking in longitudinal data on the long-term interactions
between these two symptoms and if addressing both at the same
time with focused therapies can enhance patient outcomes[43].

In this study, the odds of comorbidity of fatigue and poor sleep
quality were 2.79 times higher among patients with cancer aged
61 to 89 years compared to women aged 18 to 30 years. This
association was consistent with study conducted in university
of California[44], Brazil[45]. Age-related physiological changes
including reduced sleep efficiency and more overnight awaken-
ings, higher susceptibility to treatment-related adverse effects,
and the existence of numerous comorbidities could all contribute
to this outcome. Anxiety, social isolation, and a lack of coping
mechanisms are examples of psychosocial issues that can make
fatigue and sleep disturbance worse. The combined impact of
these variables emphasizes the necessity of focused treatments
to enhance sleep and lessen fatigue in elderly cancer patients.
And cancer patients living in rural areas had 2.03 times higher
odds of comorbid fatigue and poor sleep quality compared to
urban residents. This finding is consistent with prior research
indicating that rural residency is associated with poorer symp-
tom management, higher fatigue, and greater sleep disturbances
among cancer patients[46]. Lower health literacy, longer travel
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times to clinics, fewer specialized cancer care resources, and re-
stricted access to healthcare services are some potential causes,
all of which could lead to a higher cumulative symptom burden
and delayed symptom management. Environmental and social
variables may make fatigue and sleep issues worse, such as a
lack of social support and higher levels of stress in rural areas
[47].

The odds of fatigue and poor sleep quality comorbidity were 2.65
and 3.54 times higher among cancer patient who are married and
divorced respectively compared to single cancer patient. This
finding is consistent with study conducted Rabat, Morocco[48].
Married couples may benefit from psychological and social sup-
port, such as emotional support, and encouragement to adhere
to treatment, which may have a protective effect on cancer pa-
tients' sleep quality. Support of this kind help in the reduction of
stress, worry, and depression symptoms, all of which are closely
related to fatigue and sleep quality. On the other hand, cancer
patients who are widowed, divorced, or single frequently expe-
rience higher levels of psychosocial stress and less coping mech-
anisms, which raises their risk of fatigue and poor sleep quali-
ty[49]. The odds of fatigue and poor sleep quality comorbidity
were 2.84 times higher among cancer patient who are inpatient
compared to outpatient [AOR=2.84, 95%, CI: (1.63, 4.95)]. This
finding was consistent with study conducted in Ethiopia, Iran,
systematic review and meta-analysis[50]. Comorbid fatigue and
sleep disturbances are more common in inpatient cancer patients
because of the advanced stage of the disease, unmanaged symp-
toms, and more intense therapy. Sleep is further disrupted and
weariness is increased by pain, dyspnea, nausea, and hospital
procedures including noise and midnight monitoring. In addi-
tion, polypharmacy and psychological discomfort[51, 52].

The odds of fatigue and poor sleep quality comorbidity were
3.92 & 2.52 times higher among Stage II and Stage IV of cancer
patient compared to stage I [AOR=3.92, 95%, CI: ([1.89, 8.12]
and [AOR= 2.52, 95% CI: (1.04, 6.15)] respectively. This find-
ing was concurrent in study conducted in Ethiopia, systematic
review and meta-analysis. The higher disease load and physi-
ological stress in patients with more advanced cancer stages
increases the likelihood of fatigue and restless nights. Tumor
growth in stage II frequently results in elevated inflammatory
activity, which throws off circadian rhythm and energy manage-
ment, making fatigue and sleep quality worse. In stage IV, metas-
tases and widespread disease increase the burden of symptoms,
the necessity for intense therapy, and psychological distress, all
of which independently affect sleep and cause fatigue. Extensive
reviews consistently demonstrate that fatigue and poor sleep
quality are strongly predicted by tumor stage, symptom burden,
and treatment severity [53]. The odds of fatigue and poor sleep
quality comorbidity were 2.70 times higher among > 1-year can-
cer duration compared to <1 year cancer duration [AOR=2.70,
95% CI: (1.14, 6.39)].

This finding was concurrent with study conducted in USA[53],
Netherlands, Ethiopia. Patients who have had cancer for more
than a year are far more likely than those who have had it for less
time to suffer from concomitant fatigue and poor sleep quality.
Long-term exposure to the disease and its treatments might re-
sult in cumulative adverse effects from radiation, chemotherapy,
or surgery, which can worsen sleep problems and exhaustion.
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Furthermore, extended cancer duration is frequently linked to
higher levels of psychological distress, such as anxiety and de-
pression, as well as a greater load of symptoms, such as pain
and discomfort, all of which worsen energy and sleep quality.
The odds of fatigue and poor sleep quality comorbidity were
1.93 times higher among cancer patient who had an anxiety
compared to No anxiety [AOR= 1.93, 95% CI: (1.06, 3.51)].
This associate was similar with study done in China, Ethiopia,
meta-analysis studies in multiple countries[54]. Cancer patients'
comorbidity of fatigue and poor sleep quality is greatly influ-
enced by anxiety through both physiological and psychological
factors. It causes the hypothalamic-pituitary-adrenal (HPA) axis
to become dysregulated and hyperarousal, which interferes with
sleep and results in non-restorative slumber. Consequently, this
makes cancer-related fatigue worse, which is a prevalent and en-
during symptom in oncology populations. Additionally, anxiety
exacerbates fatigue and sleep disruptions by reducing adaptive
coping mechanisms [55].

The odds of fatigue and poor sleep quality comorbidity were
2.10 times higher among cancer patient who had depression
compared to No depression [AOR= 2.10, 95% CI: (1.19, 3.70)].
This finding concurrent with study conducted in Ethiopia and

Egypt [56].

There are several interrelated biological and psychological pro-
cesses via which depression in cancer patients can worsen fa-
tigue and interfere with sleep. Increased exhaustion results from
neurochemical imbalances linked to depression, such as changed
serotonin and dopamine levels, which interfere with sleep regu-
lation and decrease restorative sleep. Moreover, depression fre-
quently entails dysregulation of the hypothalamic-pituitary-ad-
renal (HPA) axis and increased inflammatory responses, which
exacerbate fatigue and poor sleep quality. On a psychological
level, depression symptoms make people less motivated and
energetic, which makes it harder for them to take care of them-
selves and keep up good sleep habits. This makes the symptoms
worse. All of these processes work together to explain why de-
pressed cancer patients have been shown to have higher risks of
experiencing fatigue and poor sleep comorbidities [ 59].

Strengths and Limitations

The major strengths of this study its novel focus on comorbidity,
addressing a research gap by assessing the combined prevalence
of fatigue and poor sleep in a resource-limited setting. Addition-
ally, the use of validated assessment tools for both fatigue and
sleep quality enhances the reliability of our findings. The study’s
relatively large and diverse sample drawn from multiple facilities
in the Northwest Amhara Region improves its representativeness
and relevance to clinical practice. However, several limitations
should be acknowledged; the reliance on self-reported data may
introduce recall bias, particularly in the subjective evaluation of
symptoms, the absence of biochemical or clinical staging data
limits the ability to assess the influence of disease severity or
treatment modality on symptom burden, while we used a binary
outcome to capture comorbidity, more nuanced analyses such as
symptom cluster modeling or longitudinal tracking may yield
deeper insights into symptom interactions over time.

Clinical Implications
Nearly half of adult cancer patients in the region experience both
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fatigue and poor sleep quality, highlighting the need for routine
screening of concurrent symptoms. These comorbidities intensi-
fy each other’s effects, leading to impaired functioning, reduced
quality of life, and lower treatment adherence. Integrated man-
agement strategies ranging from CBT and physical activity pro-
grams to basic sleep hygiene counseling are essential, especially
in resource-limited settings.

Conclusions

Comorbid fatigue and poor sleep quality are highly prevalent
among adult cancer patients in the Northwest Amhara Region,
significantly affecting functional status and quality of life. These
findings underscore the need for routine screening and integrat-
ed management of concurrent symptoms within oncology care.
Simple interventions such as sleep hygiene counseling, psycho-
education, and targeted therapies can improve patient outcomes,
especially in resource-limited settings. Future research should
explore longitudinal trajectories and contributing factors to in-
form tailored, effective interventions.
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