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Abstract

: Sleep disorders are common in patients with chronic
kidney disease (CKD), with effects observable even in early stages. This study
aimed to identify factors associated with poor sleep quality in early-stage CKD
patients.

: This systematic review synthesized evidence from seven
cross-sectional and observational studies (2015-2025) on factors linked to poor
sleep quality in early-stage CKD (stages 1-3). Following PRISMA guidelines and
registered in PROSPERO (CRD420251233840), the review included studies using
validated sleep measures. Two reviewers independently extracted data and
assessed study quality via the Joanna Briggs Institute checklist.

: Poor sleep in early-stage CKD is influenced by a complex interplay of
demographic, clinical, psychological, and lifestyle factors. Older age, female sex,
lower education, and living alone were significant demographic correlates.
Clinically, more advanced CKD stage (lower eGFR), anemia, comorbidities
(hypertension, diabetes), obesity, and longer disease duration were linked to worse
sleep. Psychologically, depression was the strongest, most consistent predictor,
often mediating the CKD-sleep relationship; anxiety, fatigue, and reduced quality
of life also played key roles. Objective sleep measures highlighted associations
with sleep-disordered breathing and periodic limb movements. Modifiable factors
like physical inactivity and high-altitude residence further contributed.

: Sleep impairment in early CKD is not merely a symptom but a
multidimensional issue embedded in biopsychosocial contexts. Effective
management requires integrated interventions addressing mental health, social
support, and lifestyle modifications alongside standard renal care. Such a holistic
strategy may improve well-being, potentially slow CKD progression, and reduce
healthcare burdens.
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INTRODUCTION

Poor sleep quality is one of the most common
and well-recognized problems among patients
with chronic kidney disease (CKD), and
patients are significantly affected by its
considerable consequences even in the early
stages of the disease. Insufficient or
poor-quality sleep can lead to multiple adverse
outcomes, including reduced quality of life,
increased risk of cardiovascular disease, and
exacerbation and progression of kidney
dysfunction. Studies have reported that the
prevalence of sleep disorders in CKD patients
ranges from 40% to 60%, and these problems
are substantially present even in the early
stages of the disease.

Sleep disorders in CKD patients encompass a
wide spectrum of conditions, including
insomnia, restless legs syndrome, circadian
rhythm disorders, and obstructive sleep apnea,
each of which alone or in interaction with
others can affect sleep quality. Metabolic and
uremic changes, systemic inflammation,
hormonal disorders, and fluid imbalance are
among the physiological factors contributing to
these disorders. In addition to physical factors,
psychological factors such as anxiety,
disease-related stress, and depression also
influence the severity and prevalence of sleep
disorders.

Lifestyle and behavioral factors, including
physical inactivity, caffeine and nicotine
consumption, poor dietary habits, and use of
certain medications, can also affect sleep
quality. Furthermore,  sociodemographic
characteristics such as age, sex, family support,
and socioeconomic status have been identified
as factors affecting sleep-related problems in
multiple studies.
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In many cases, early-stage chronic Kkidney
disease is asymptomatic; therefore, poor sleep
quality in these patients can serve as an early
warning sign of the disease. Identifying factors
associated with sleep quality in individuals
with early-stage CKD is of great importance,
because it can help design structured
interventions aimed at improving quality of
life, slowing disease progression, and
preventing serious complications.

Given these considerations, conducting a
systematic review to identify and classify
factors associated with sleep quality in
early-stage CKD appears essential. Such a
review can reveal gaps in the scientific
literature, guide future research, and support
the selection of appropriate clinical
interventions. Therefore, the present study was
conducted with the aim of systematically
reviewing factors associated with poor sleep
quality in patients with early-stage chronic
kidney disease.

METHODOLOGY

This systematic review was conducted
following the PRISMA 2020 guidelines and
was prospectively registered in PROSPERO
(CRD420251233840). The research question
was: What factors (demographic, clinical,
psychological, and lifestyle) are associated with
poor sleep quality in patients with early-stage
CKD (stages 1-3) A biopsychosocial
framework was adopted to guide the synthesis.
A systematic literature search was performed
across seven databases: PubMed, Scopus, Web
of Science, Embase, SID, Magiran, and Google
Scholar, covering studies published between
January 2015 and April 2025. The search
strategy combined MeSH terms and free-text
keywords including "sleep quality,” "sleep
disorder,”  "insomnia,”  "chronic  kidney
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disease,” "CKD," "early-stage CKD," "non-
dialysis CKD," "risk factors," and "associated
factors” using Boolean operators. Reference
lists of included studies were also manually
screened. Studies were included if they had a
cross-sectional or  observational  design,
enrolled adult patients with early-stage CKD
(stages 1-3, or non-dialysis CKD with mean
eGFR consistent with early stages), used a
validated sleep quality measurement tool
(PSQI, polysomnography, or equivalent),
reported quantitative associations, and were
published in English or Persian with full text
available. Exclusion criteria comprised review
articles, qualitative studies, editorials, letters to
the editor, duplicate publications, studies
focusing exclusively on dialysis or stages 4-5,
and studies lacking essential methodological or
statistical data. Two independent reviewers
screened titles, abstracts, and full texts using
Rayyan.ai  software, with disagreements
resolved by a third reviewer. Data extracted
included first author and year, country, sample
size, participant characteristics, CKD stage,
sleep assessment tool, definition of poor sleep,
prevalence of poor sleep, and all reported
associated factors. Methodological quality was
evaluated using the Joanna Briggs Institute
(JBI)  Critical Appraisal Checklist for
Analytical Cross-Sectional Studies, with scores
categorized as poor (<3), moderate (3-6), or
strong (>6). Due to substantial heterogeneity in
study designs, sleep measurement tools, and
reported outcomes, a narrative synthesis was
performed, grouping factors into four thematic
categories: demographic, clinical / biological,
psychological / psychiatric, and lifestyle /
environmental.

RESULTS

The initial search identified 1,484 records.
After removing 612 duplicates, 872 records
were screened by title and abstract, of which
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812 were excluded. Sixty full-text articles were
assessed for eligibility, and 53 were excluded
(50 due to inappropriate focus on advanced
CKD or dialysis, and 3 due to inappropriate
study design). Ultimately, seven studies met the
inclusion criteria and were included in the final
synthesis. All seven studies were cross-
sectional, published between 2016 and 2025,
and conducted in Switzerland (n=1), Taiwan
(n=2), China (n=2), Ethiopia (n=1), and Saudi
Arabia (n=1). The total combined sample size
was 3,292 participants, ranging from 106 to
1,760 per study. Quality assessment using the
JBI checklist indicated that six studies had
moderate quality and one study had strong
quality. Regarding demographic factors, older
age was consistently associated with poor sleep
quality across all seven studies; in Gela et al.,
individuals aged >50 years had 1.7 times higher
odds of poor sleep (AOR=1.7, 95% CI: 1.11-
2.69), and Lai et al. reported that each
additional year of age increased the odds of
poor sleep by 10% (OR=1.10, p<0.01). Female
sex, lower educational level, and living alone
were also significant demographic correlates.
Concerning clinical and biological factors,
more advanced CKD stage (lower eGFR) was
linked to poorer sleep in five of seven studies;
Gela et al. found that patients with eGFR <30
mL/min/1.73m? had 3.8 times higher odds of
poor sleep (95% CI: 2.16-6.68). Anemia (AOR
2.7), comorbidities such as hypertension
(AOR = 1.80) and diabetes (AOR = 1.64),
obesity, longer disease duration (>5 years,
AOR = 1.6), use of glucocorticoids, and lower
hemoglobin levels were also significantly
associated with poor sleep. Notably, Lai et al.
found no direct significant association between
eGFR and sleep quality, suggesting potential
mediation by psychological factors. Regarding
psychological factors, depression emerged as
the strongest and most consistent predictor
across six of seven studies; Tu et al. reported
that depressive symptoms were the most
important predictor ($=0.418, p<0.001), and
Chen et al. demonstrated that depression
mediated 51% of the effect of CKD on physical
health and fully mediated its effect on mental
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health components of quality of life. Anxiety,
fatigue (OR = 1.72), and reduced health-related
quality of life were additional psychological
correlates. Regarding sleep-specific
physiological factors, one study using objective
polysomnography reported that higher severity
of sleep-disordered breathing and higher
periodic limb  movement index were
independently associated with worse objective
sleep quality, with a prevalence of SDB of
37.3% and RLS of 17.5% in early-stage CKD
patients. Regarding lifestyle and environmental
factors, physical inactivity and high-altitude
residence were identified as significant
contributors. The prevalence of poor sleep
using PSQI cut-off >5 ranged from 42.9% to
61.5% across studies, with Lai et al. reporting
59.4% specifically in patients with stages 1-3.

DISCUSSION

The results of this systematic review
demonstrate that poor sleep quality in early-
stage CKD is not a simple, unidimensional
symptom but rather a complex phenomenon
arising from interacting demographic, clinical,
psychological, and lifestyle factors. The most
striking finding is the dominant role of
depression, which was the strongest and most
consistent predictor across six of seven studies,
often mediating the relationship between CKD
and sleep disturbances. This aligns with
broader psychosomatic medicine literature but
is particularly important in early CKD, where
psychological distress may precede or
accelerate physical decline.

Regarding clinical factors, lower eGFR was
associated with poorer sleep in most but not all
studies. The exception (Lai et al., 2025)
suggests that psychological factors such as
depression and fatigue may act as mediators,
explaining why some patients with only mild
renal impairment experience severe sleep
disturbances. Anemia, comorbidities
(hypertension, diabetes), obesity, and longer
disease  duration were also consistent
contributors, likely through  mechanisms
involving hypoxia, inflammation, and physical
discomfort.
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The identification of modifiable lifestyle
factors  physical inactivity, obesity, and
potentially high-altitude residence provides

actionable targets for non-pharmacological
interventions. Similarly, social factors such as
living alone highlight the importance of social
support networks.

Limitations of the present review: First, all
included  studies  were  cross-sectional,
preventing  causal  inference.  Second,
heterogeneity in sleep measurement tools
(subjective PSQI VS. objective
polysomnography) and definitions of "early-
stage” CKD limited quantitative synthesis.
Third, geographic diversity was limited (no
studies from the Americas or most of Europe),
potentially limiting generalizability. Fourth,
some potential confounders (caffeine, shift
work, medication lists) were not consistently
reported.

CONCLUSIONS

From the results of this systematic review, four
main conclusions can be drawn. First, as a
principle and generalization, poor sleep quality
in early-stage CKD is a highly prevalent
condition (affecting approximately 50-60% of
patients) and IS fundamentally
multidimensional, meaning that no single factor
explains sleep impairment; rather, it arises from
a biopsychosocial interplay of demographic
(older age, female sex, lower education, living
alone), clinical (lower eGFR, anemia,
hypertension, diabetes, obesity, longer disease
duration), psychological (depression as the
strongest predictor, followed by anxiety and
fatigue), and lifestyle (physical inactivity, high-
altitude residence) factors. Second, regarding
exceptions and limitations, the cross-sectional
design of all included studies means that
causality cannot be determined from this
review; it remains unclear whether poor sleep
accelerates CKD progression, whether CKD
causes poor sleep, or whether bidirectional
relationships exist. Additionally, the absence of
a direct eGFR-sleep association in one study
suggests that psychological mediation may be
more important than renal function itself in
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early stages, and the heterogeneity in methods
across studies precluded meta-analysis. Third,
in terms of theoretical and practical
implications, these findings indicate that
routine clinical care for early-stage CKD
patients should include regular screening for
depression, anxiety, and fatigue using validated
tools such as the PHQ-9 or BDI-II. Lifestyle
modifications, particularly regular moderate-
intensity physical activity, offer low-risk,
potentially high-yield interventions that may
simultaneously improve sleep quality, mental
health, and renal outcomes. Social support
should be assessed and enhanced, especially for
patients living alone or with limited family
involvement. For patients with suspected sleep-
disordered breathing or restless legs syndrome,
objective sleep studies (polysomnography) may
be indicated even in early CKD stages, as these
conditions were prevalent (37.3% for SDB) and
independently associated with poor sleep.
Fourth, as recommendations for future
research, longitudinal studies are urgently
needed to establish causal pathways and
temporal  relationships  between  CKD
progression, depression, and sleep impairment.
Standardized use of sleep assessment tools
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(e.g., universal adoption of PSQI with
consistent cut-off values) would enable future
meta-analyses. Randomized controlled trials
should test integrated  biopsychosocial
interventions specifically in early-stage CKD
populations; for example, combining cognitive-
behavioral therapy for insomnia with structured
exercise programs and optimized anemia
management. Finally, cost-effectiveness studies
are needed to determine whether routine sleep
and depression screening in early CKD is
economically justified.
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