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Abstract
Background  This umbrella review aimed to synthesise the existing evidence on sleep disturbances and sleep disorders in 
the adult chronic kidney disease (CKD) population.
Methods  A systematic search across five electronic databases. Reviews were grouped according to aspects of sleep and the 
focus of the review. The JBI critical appraisal checklist was used for quality assessment, and Preferred Reporting Items for 
Overviews of Reviews (PRIOR) guideline was used for reporting. The protocol was registered in the international registry 
PROSPERO (CRD42024527039).
Results  We identified 50 reviews covering three main aspects of sleep (sleep apnoea, restless legs syndrome and other sleep 
disturbances) across five focus areas (prevalence, interventions, health outcomes, determinants of sleep and patient experi-
ence). Most reviews reported on sleep disturbances (72%, 36 reviews) and focused on interventions (58%, 29 reviews). In 
contrast, evidence on sleep determinants and patient experience was limited. A high prevalence of sleep apnoea (49%), rest-
less legs syndrome (27.2%) and other sleep disturbances (55%) was reported. Non-pharmacological interventions, including 
aromatherapy, dialysis, muscle relaxation, yoga, music, and nurse-led management, were found to improve sleep. However, 
this evidence was based on a single meta-analysis with few primary studies.
Conclusions  Despite the growing number of reviews on interventions to improve sleep, the evidence for their effectiveness is 
limited by the small number of primary studies and the high degree of overlap between reviews. Further research is needed 
to identify effective interventions. Additionally, qualitative studies exploring patients’ perspectives on sleep are essential, 
as evidence in this area remains scarce.
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Introduction

Chronic kidney disease (CKD) is a significant health issue, 
affecting more than 10% of the global population, account-
ing for approximately 800 million individuals worldwide [2]. 
Individuals with CKD experience a high symptom burden, 
poor quality of life, and increased morbidity and mortality 
[3]. One significant risk factor associated with mortality and 
impaired quality of life of people with CKD is poor sleep 
[4].

Sleep is important in maintaining healthy kidney function 
and the overall well-being of individuals [5]. An 11-year 
longitudinal study of 4238 individuals found that short 
sleep duration is linked to a rapid decline in kidney function 
[6]. Furthermore, individuals with CKD who experienced 
reduced sleep and increased arousal per hour of sleep face a 
50% higher risk of mortality [7] and report a poorer quality 
of life [8], compared with those with less sleep disturbances.

Disturbed sleep may present as a single or overlapping 
sleep disorder with different pathophysiological mechanisms 
and implications for outcomes (e.g., fatigue or mortality). 
The causes of poor sleep among people with CKD are often 
multifactorial, involving complex intrinsic factors such as 
uraemia and extrinsic factors such as dialysis treatment [9]. 

Many hypotheses have been proposed, for example, uraemic 
encephalopathy [10] may cause excessive daytime sleepiness 
and change day/night sleep patterns. Additionally, the abnor-
mal production and regulation of melatonin due to reduced 
kidney function can impact circadian rhythms and lead to 
sleep disturbances [11]. Extrinsic factors, such as dialysis-
related treatment, including dialysis noise [12] and the effect 
of dialysate temperature [13] have all been associated with 
sleep disturbances.

The significance of sleep disturbances has led to the 
publication of many systematic reviews and meta-analyses 
over the years, aiming to understand the prevalence [14–17], 
treatment options [18–21], and implications for outcomes 
[22–24] in the CKD population. An overview of the reviews 
is needed to provide a comprehensive landscape of this 
broad topic, compare the findings, and analyse the knowl-
edge gap. The aim of this umbrella review was to provide a 
summary of existing evidence on sleep in adults with CKD 
from systematic reviews. This review will offer a bird's-eye 
view of this broad topic and present and provide a compre-
hensive picture of the quality of evidence. This information 
can support the development of guidelines for practice and 
priority areas for future research.
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Methods

Study design

An umbrella review of systematic reviews was conducted 
in accordance with the Preferred Reporting Items for Over-
views of Reviews (PRIOR) guideline [25]. The protocol 
was registered in the international registry PROSPERO 
(CRD42024527039).

Search strategies and definitions

Five electronic databases, MEDLINE, EMBASE, Cumu-
lative Index to Nursing and Allied Health Literature 
(CINAHL), Epistemonikos, and Cochrane Library, were 
searched in February 2023 and updated again in Janu-
ary 2024. The search strategy combined subject headings 
(MeSH) through Boolean operators “AND” and /or “OR”. 
The following headings were applied: “kidney disease”, 
“renal dialysis”, “haemodialysis”, “sleep”, “insomnia”, 
“sleep disorders”, and “sleep disturbances”. A complete list 
of search terms is included in Supplementary Table 1.

Inclusion and exclusion criteria

Studies were included if they were a systematic review that 
examined (1) participants aged 18 years or over, (2) par-
ticipants who had any stage of CKD, and (3) any aspect of 
sleep. Excluded were systematic reviews that were not writ-
ten in English or were unable to present sleep data for adult 
CKD patients separately.

Review selection

Two reviewers (GC & SR) independently screened the titles 
and abstracts to determine the eligibility of the study. The 
same reviewers assessed the full text of selected reviews 
independently in detail against the inclusion criteria. Any 
disagreements between the reviewers at each stage of the 
selection process were resolved through discussion or with 
a third reviewer (LM). Excluded reviews and the reason for 
exclusion are listed in Supplementary Table 2.

Data extraction

The lead author (GC) extracted data. To ensure accuracy 
and consistency, another reviewer (RF) extracted data from 
10% of the included reviews (n = 5). A spreadsheet was cre-
ated to chart the following information that contributed to 

addressing the research aims: author and publication year, 
aspects of sleep, review focus (e.g., prevalence or interven-
tion), review population characteristics, outcome measures, 
and the author’s conclusion.

Methodological quality assessment

The methodological quality of systematic reviews was 
independently evaluated by three reviewers (GC, LM and 
RF) using the JBI critical appraisal checklist for systematic 
reviews [26]. This tool includes 11 questions; each question 
is scored as 1 (the criteria being met), 0 (criteria not met), 
0.5 (criteria is unclear), or “not applicable.” Any disagree-
ment between the reviewers was resolved through discus-
sion. The total score ranged from 0 to 11, with higher scores 
indicating a better quality of evidence.

Overlapping analysis

The overlap of primary studies in the included systematic 
reviews was assessed by the GROOVE (Graphical Repre-
sentation of Overlap for OVErviews) [27] methodological 
approach. This tool provides a matrix that calculates the 
degree of overlap, presented as a corrected covered area 
(CCA) and categorised as slight overlap (CCA < 5%), mod-
erate overlap (CCA 5–10%), high overlap (CCA > 10–15%) 
and very high overlap (CCA > 15%). The overlap analysis 
was performed for each aspect of sleep based on the review 
focus. The integration of CCA in the result interpretation 
was followed by the guidance for using CCA in meta-
reviews [28].

Data synthesis

Inter-rater reliability (IRR) for title/abstract screening and 
full-text screening was measured using Cohen’s kappa 
coefficient (k) generated from Covidence [29]. Reviews 
were grouped according to aspects of sleep and the review 
focus. Due to the complex sleep parameters, for this review, 
aspects of sleep were categorised into sleep disturbance 
(defined in terms of reduced sleep quantity or quality [30, 
31]) and other medical diagnoses of sleep disorders. Sleep 
disorders, such as restless legs syndrome (RLS) or sleep 
apnoea, were reported as defined in the included systematic 
reviews. Where there was more than one focus (for exam-
ple, a review that reported both prevalence and interven-
tion), the primary focus was prioritised based on the aim of 
the review. A statistical meta-analysis was performed using 
STATA (version 18) [32]. A random effects model employ-
ing the Freeman- Tukey-Transformed proportion was used 
to measure the effect size. Pooled effect sizes were expressed 
as proportions with 95% confidence intervals (CI) calcu-
lated using restricted maximum likelihood approach. To 
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avoid overestimating the effect size, if the CCA was more 
than 10% (high overlap), the pooled effect was calculated 
by including non-overlapped meta-analyses and one of the 
overlapped meta-analysis in the following order: Cochrane 
review, the most recent or highest quality meta-analysis [33]. 
If all meta-analyses were overlapped, the effect size was 
reported from a meta-analysis in the same order as above.

Results

After removing duplicates from 587 reviews, 517 remained 
for title and abstract assessment, and 72 were retrieved for 
full-text review. Finally, 50 systematic reviews met the 
eligibility criteria and were included in the quality assess-
ment. The IRR for title/abstract screening and full-text 
screening was k = 0.58001 and  k  = 0.75294, respectively. 
Figure 1 outlines the flow of searches through the inclu-
sion process.

Fig. 1   Flow diagram indicating 
selection of articles
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Study quality

The critical appraisal scores of the 50 reviews ranged from 
3 to 11; the median (interquartile) score was 11 (9.5, 11). 
Thirteen reviews (26%) did not assess the potential presence 
of publication bias and its impact on the results. Ten reviews 
(20%) either did not have evidence or were unclear regarding 
independent appraisal. Seven reviews (14%) either did not 
have evidence or were unclear regarding the study combi-
nation. A summary of the methodological quality of each 
criterion from the included reviews is presented in Table 1.

Characteristics of included reviews

Table 2 reports the characteristics of the reviews included 
in this umbrella analysis. The 50 included reviews were 
published between 2007 and 2024, and 33 included a 
meta-analysis.

Three main aspects of sleep were observed: sleep apnoea 
(including sleep-disordered breathing), restless legs syn-
drome (including periodic limb movement syndrome) and 
other sleep disturbances (including sleep quality, poor sleep, 
insomnia, and total sleep time). Most reviews (72%, 36 
reviews) were on other sleep disturbances, followed by seven 
reviews each on sleep disorders in restless legs syndrome 
and sleep apnoea. Five main focuses were identified in the 
included reviews: (1). Interventions (58%, 29 reviews), (2). 
Prevalence (28%, 14 reviews), (3). Health outcomes (10%, 
5 reviews), (4). Determinants of sleep (2%, 1 review), and 
(5). Patient experience (2%, 1 review).

The study populations mainly consisted of patients 
on haemodialysis (HD) (44%, 22 reviews), followed by 

mixed stages of CKD patients (32%, 16 reviews) and a mix 
of kidney replacement therapy (KRT) (16%, 8 reviews). 
Fewer reviews examined specific groups, such as CKD 
not on dialysis (1 review), CKD pre-dialysis (1 review), 
elderly individuals (> 60 years old) with CKD receiving 
conservative management (1 review) and peritoneal dialy-
sis (PD) patients (1 review). Instruments used to report 
sleep disturbances were not reported in three reviews [24, 
34, 35]. A detailed description of the instruments is pre-
sented in Table 2.

Prevalence

Sleep disturbances

The prevalence of sleep disturbances was investigated in 
three systematic reviews and four meta-analyses. The nar-
rative findings from the three systematic reviews reported 
that sleep disturbances were one of the most prevalent 
symptoms in CKD patients [1], with a prevalence of over 
40% [15, 36]. There was a slight study overlap among four 
meta-analyses (CCA: 1.55%, 129 primary studies). The 
pooled results from four meta-analyses [14, 37–39] dem-
onstrated that the overall prevalence of sleep disturbance 
in people with CKD was 55% (95% CI 41, 69). The pooled 
prevalence of sleep disturbances for HD patients [14, 37, 
39], CKD patients not receiving KRT [14, 38] and trans-
plant recipients [14, 38] was 58% (95% CI 41, 74), 52% 
(95% CI 45, 59), and 34% (95% CI 23, 46), respectively 
(Fig. 2). A complete list of overlap graphs is included in 
Supplementary Table 3.

Table 1   Summary of the methodological quality of each criterion from the included reviews

0 5 10 15 20 25 30 35 40 45 50

Clear review ques
ons

Adequate inclusion criteria

Appropriate search strategy

Appropriate search sources

Appropriate cri
cal appraisal

Independent appraisal

Minimising data extrac
on errors

Appropriate study combina
on

Assessed publica
on bias

Policy/prac
ce recommenda
on supported by data

Appropriate direc
on for future studies

Met Not Met Unclear NA
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Fig. 2   Summary pooled prevalence of sleep disturbances to different stages of CKD
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Sleep apnoea

Sleep apnoea prevalence was investigated in three meta-
analyses and one systematic review. The systematic review 
[40] reported the prevalence of central sleep apnoea as 9.6% 
in people with CKD. There was a high overlap among the 
meta-analyses [16, 41, 42](CCA: 10.08%, 122 primary stud-
ies). Therefore, the prevalence is reported based on the most 
recent meta-analysis [16] that included 107 primary studies, 
demonstrating that the overall prevalence for CKD patients 
not on dialysis was 59% (95% CI 42, 71) and 49% (95% CI 
47, 52) for the end-stage kidney disease population.

Restless legs syndrome

Three meta-analyses reported the prevalence of restless legs 
syndrome, and the overlap among these meta-analyses was 
very high (CCA: 23.08%, 127 primary studies). Therefore, 
the prevalence is reported based on the most recent review 
[17] that included 97 primary studies, demonstrating that the 
overall prevalence of restless legs syndrome in HD patients 
was 27.2%. Of the other two meta-analyses, one reported 
the prevalence across different stages of CKD [43], which 
showed a lower prevalence in the early stages of CKD (9.9%) 
and transplant recipients (6.7%). The prevalence of restless 

Table 3   Summary of outcomes of interventions and the overlap among reviews

Each tick indicates a review
MA meta-analysis, MD mean difference, NA not applicable, RR risk ratio, SMD standard mean difference
*Indicates the number of studies included in the reviews, not counting the overlapped studies. α pooled effect size

Intervention Num-
ber of 
reviews

Number of 
MA (studies in 
MA) *

Positive effect No effect Inconclusive Overlap Outcome (effect size)α

Sleep disturbances
Acupressure 7 5 (19) * ✓✓✓✓✓ ✓✓ Very high No difference (MD: – 0.51, 

95% CI – 2.75, 1.73)α

Exercise 4 4 (25) * ✓✓ ✓✓ Very high No difference (MD: – 1.10, 
95% CI – 2.26, 0.05)

Aromatherapy 3 1 (6) ✓✓✓ NA Positive (SMD: – 1.52, 95% 
CI – 2.38, – 0.67)

Mindfulness 3 1 (3) ✓✓ ✓ NA No difference (SMD: 0.44, 
95% CI – 0.28,1.17)

Dialysis 2 1 (16) ✓✓ NA Positive (RR: 0.58, 95% CI 
0.44, 0.64)

Muscle relaxation 2 2 (10) * ✓✓ No overlap Positive (MD: – 1.69, 95% CI 
– 1.95, – 1.43)α

Yoga 2 0 ✓✓ NA Positive (no meta-analysis)
Acupuncture 2 1 (4) ✓ ✓ NA Inconsistent (MD: – 2.46, 

95% CI – 4.32, – 0.69)
Music 1 1 (3) ✓ NA Positive (Hedge's g: 1.95, 

95% CI 0.92, 2.97)
Nurse-led management 1 1 (3) ✓ NA Positive (MD: 9.79, 95% CI 

5.44, 14.15)
Combination of non-

pharmacological
1 0 ✓ NA Inconclusive (no meta-

analysis)
Combination of pharma-

cological
1 0 ✓ NA Inconclusive (no meta-

analysis)
Sleep apnoea
Nocturnal dialysis 2 2 (7) * ✓✓ Very high Positive (MD: – 11.9, 95% CI 

– 13.47, – 10.37)
Restless legs syndrome
Exercise 2 2 (5) * ✓✓ Very high Positive (SMD: – 1.79, 95% 

CI – 2.21, – 1.37)
Non-pharmacological 

interventions
1 1 (10) ✓ NA Positive (SMD: – 1.53, 95% 

CI – 1.72, – 1.34)
Combination of pharma-

cological intervention
2 1 (24) ✓ ✓ NA Inconsistent
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legs syndrome in Iranian HD patients was reported at 50% 
[34].

Interventions

A total of twenty-nine reviews reported the effectiveness 
of interventions in improving sleep disturbances [18–20, 
44–62], sleep apnoea [63, 64] and restless legs syndrome 
[21, 65–67]. These interventions were categorised into 12 
groups of intervention namely; acupressure [18, 20, 48–50, 
68, 69], exercise [18, 19, 55, 56, 65, 67, 68], aromatherapy 
[44, 46, 70], mindfulness [59, 60, 68], dialysis [53, 54, 63, 
64], muscle relaxation [18, 58], music [57], acupuncture [51, 
52], yoga [50, 61], combination of non-pharmacological 
[66], nurse-led disease management [62], and combination 
of pharmacological interventions [18, 21, 67]. Table 3 pre-
sents a summary of the results of interventions from the 
review and the overlap among reviews.

Sleep disturbances

Acupressure

The effects of acupressure on sleep quality were reported 
in two systematic reviews and five meta-analyses. The two 
systematic reviews presented inconsistent results, with one 
including three studies [69] and the other six studies [50]
(Table 2). The overlap among the five meta-analysis reviews 
[18, 20, 48, 49, 68]was very high (CCA: 20.90%). Conse-
quently, the pooled effect of acupressure was calculated from 
two non-overlapped meta-analysis [49, 68] and a Cochrane 
review [18], which found no significant difference in sleep 
quality with acupressure (mean difference (MD): – 0.51, 
95% CI – 2.75, 1.73).

Exercise

The effects of exercise on sleep quality were reported in four 
meta-analyses [18, 19, 55, 68], with a very high degree of 
overlap among them (CCA: 19.35%). Due to this overlap, 
the findings were summarised based on the Cochrane review 
[18], which indicated an uncertain effect of exercise on sleep 
quality (MD: – 1.10, 95% CI – 2.26, 0.05).

Aromatherapy

The effects of aromatherapy on sleep disturbances were 
investigated in two reviews and one meta-analysis. Both 
reviews [44, 46] reported improvements in sleep quality 
associated with the use of aromatherapy. Similarly, the meta-
analysis (n = 6 studies) demonstrated a significant reduction 
in sleep questionnaire scores (Standard Mean Difference 

(SMD): – 1.52, 95% CI – 2.38, – 0.67), indicating a positive 
effect of aromatherapy on sleep quality [70].

Mindfulness‑based interventions

The effects of mindfulness were investigated in two sys-
tematic reviews and one meta-analysis. The two systematic 
reviews presented inconsistent results, each including a 
small number of studies (n = 2 studies [59] and n = 1 study 
[60]). The meta-analysis (n = 3 studies) examined the effects 
of mindfulness-based interventions, such as cognitive behav-
ioural therapy, and found no significant impact on sleep 
quality (SMD: 0.44, 95% CI – 0.28,1.17) [68].

Dialysis

The effects of dialysis were reported in a systematic review 
and a meta-analysis. The systematic review [53] (n = 4 
studies) found that, compared to PD, in-centre dialysis was 
associated with better sleep quality. The meta-analysis [54] 
(n = 16 studies) demonstrated that higher-intensity KRT, 
including intensive HD, PD, or transplant, was associated 
with improved sleep quality (Risk ratio (RR): 0.58, 95% CI 
0.44, 0.64).

Muscle relaxation

The effects of muscle relaxation were reported in two 
meta-analyses [18, 58], with no overlap between the 
included studies. The results were conflicting: one reported 
an improvement in sleep quality with progressive muscle 
relaxation [58]; while the other one highlighted the uncer-
tainty in the evidence due to a wide range of confidence 
intervals (MD: 1.62, 95% CI – 5.03, 1.79) [18]. However, 
the pooled analysis of 10 studies showed a significant 
positive effect of muscle relaxation on sleep quality (MD: 
– 1.69, 95% CI – 1.95, – 1.43).

Yoga

The effects of yoga were reported in two systematic 
reviews [50, 61], both of which demonstrated posi-
tive outcomes in improving sleep quality. One review 
[50] included three primary studies showing that yoga 
improved sleep quality symptoms by 26.1–72.6%

Other interventions

A review of music [57] and nurse-led programs [62], also 
indicated improvements in sleep quality; however, the evi-
dence was limited, with fewer than three primary studies 
included in each review. The effectiveness of combining 
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non-pharmacological [56], and pharmacological [18] inter-
ventions, remains inconclusive.

Sleep apnoea

Nocturnal dialysis

Two meta-analyses investigated the impact of nocturnal hae-
modialysis on sleep apnoea [63, 64]. Both reviews reported 
a significant improvement in sleep apnoea under nocturnal 
haemodialysis, as measured by the apnoea-hypopnea index 
(AHI). Due to the very high overlap between reviews (CCA: 
28.6%), the effect of nocturnal dialysis was summarised 
based on the most recent review [64], which showed a sig-
nificant reduction in apnoea-hypopnea index (MD: – 11.9, 
95% CI – 13.47, – 10.37), indicating improved sleep apnoea.

Restless legs syndrome

A total of three meta-analyses, one systematic review and 
one network meta-analysis investigated the interventions to 
improve restless legs syndrome. Two meta-analyses [65, 67] 
examined the effect of exercise, with a very high overlap 
between these studies (CCA: 20%). Therefore, the effects 
of exercise on restless legs syndrome were reported based 
on the most recent meta-analysis [65], which demonstrated 
that exercise significantly improved restless legs syndrome 
(SMD: – 1.79, 95% CI – 2.21, – 1.37). The effects of phar-
macological interventions on restless legs syndrome were 
inconclusive [67]. However, a meta-analysis found that a 
combination of non-pharmacological interventions was 
effective for restless legs syndrome (SMD:-1.53, 95% CI 
– 1.72, – 1.34) [66]. A network meta-analysis indicated 
that among interventions, cool dialysate (MD: 16.82, 95% 
CI 10.63, 23.02) and gabapentin (MD: 8.95, 95% CI 1.85, 
15.85) were the two most effective interventions for restless 
legs syndrome [21].

Health outcomes

Five reviews (97 primary studies) reported health outcomes 
associated with sleep disturbances [23, 24, 35, 71] and sleep 
apnoea [22]. These reviews suggest that sleep disturbances 
are associated with cognitive impairment [35], post-dialy-
sis fatigue [24] and increased mortality (RR: 1.47, 95% CI 
1.30–1.66) [23], and is a link between pruritus and QoL 
[71]. Increased cardiovascular events (Odds Ratio: 1.02, 
95% CI 0.91, 1.12) and overall mortality (Odds Ratio: 2.09, 
95% CI 1.59, 2.74) [22] were also observed in patients with 
CKD and co-existing sleep apnoea. The overlap analysis was 
not performed in health outcomes as each review assessed 
different outcomes.

Discussion

This review aims to assess the existing evidence on sleep 
disturbances and sleep disorders in the adult CKD popula-
tion and identify prioritised areas for future research. The 
present review demonstrated a high prevalence of sleep dis-
turbances and sleep disorders, including sleep apnoea and 
restless legs syndrome, among people with CKD. There has 
been extensive and rapidly growing research on interven-
tions. While some interventions (e.g., aromatherapy, dialy-
sis, muscle relaxation, yoga and music) have demonstrated 
a positive impact on sleep quality, others (e.g., acupressure, 
exercise, mindfulness, acupuncture and pharmacologi-
cal interventions) show uncertain or no significant effect. 
Despite a large number of studies on the effectiveness of 
these interventions, the high overlap among reviews made 
drawing significant conclusions on the effects of interven-
tions challenging. Additionally, we found that despite a 
robust search and a wide range of reviews on this topic, there 
was a paucity of studies exploring the determinants of sleep 
and patient experience of sleep disturbances, highlighting a 
gap for future research.

This umbrella review showed overwhelming evidence 
regarding the high prevalence of sleep disturbances, sleep 
apnoea, and restless legs syndrome in the CKD popula-
tion. Despite the high overlap among some reviews in sleep 
apnoea and restless legs syndrome, more than 100 primary 
studies were involved in generating evidence for each aspect 
of sleep disturbances. This information shows the burden 
of sleep problems in the CKD population and supports the 
notion of the recent Kidney Disease Improving Global Out-
comes (KDIGO) controversies conference (2023) consensus 
that screening sleep symptoms should be initiated within the 
kidney care team as a first step to support the management 
of symptom burdens in CKD patients [72]. Several mecha-
nisms have been proposed to explain the association between 
sleep disturbances in people with kidney disease, including 
the accumulation of uraemic toxins and systemic inflam-
mation, along with consequent changes in biochemical 
parameters, such as altered melatonin secretion, all leading 
to sleep–wake disturbances [73]. These pathophysiological 
links may explain the high prevalence of sleep disturbances 
in the CKD cohort. Despite a slightly lower prevalence in the 
transplant cohort, the pooled prevalence still indicated that 
34% of transplant recipients experience sleep disturbances; 
interventions to improve sleep disturbances in this cohort 
are warranted.

We found a significant number of reviews (29 reviews) 
that focused on interventions to improve sleep disturbances. 
While interventions such as aromatherapy, muscle relaxa-
tion, music, yoga, dialysis and nurse-led programs demon-
strated promising effects on improving sleep quality, the 
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evidence was limited by the small number of supporting 
studies, restricting the generalisability of the results. Dialysis 
and nocturnal haemodialysis showed significant benefits for 
sleep quality and sleep apnoea, respectively, highlighting 
the importance of tailored therapeutic approaches in spe-
cific patient populations. However, the feasibility of noc-
turnal haemodialysis and switching to a different dialysis 
modality requires further examination. For restless legs syn-
drome, exercise and certain non-pharmacological strategies, 
including cool dialysate and gabapentin, showed effective-
ness, though this was based on a single meta-analysis and 
network meta-analysis. The lack of conclusive evidence 
can be attributed to the high overlap in the meta-analysis. 
The high degree of overlap among studies, particularly in 
several meta-analyses, significantly limits the strength and 
reliability of the findings, resulting in inconclusive evi-
dence. This overlap reduces the ability to draw definitive 
conclusions about the efficacy of certain interventions, as it 
increases the risk of duplication and bias in the pooled anal-
yses. Consequently, the true effects of these interventions 
remain uncertain, underscoring the need for further studies 
to provide conclusive evidence. Nevertheless, the results 
of this umbrella review highlight the potential benefits of 
integrating some non-pharmacological interventions into 
mainstream medicine. These findings underscore the need 
for robust, high-quality research to better define the efficacy 
and applicability of these interventions in enhancing sleep 
health. Future studies examining how these interventions can 
be adopted and embedded into the lifestyle of CKD patients 
to improve their quality of life are also needed.

To mitigate sleep disturbances, it is crucial to identify the 
determinants of sleep. Determinants of sleep in adults can be 
broad and complex, including biological factors such as age 
and sex, as well as behavioural factors like alcohol consump-
tion or caffeine intake [74]. A recent publication from the 
Global Sleep Health Task Force emphasises the importance 
of recognising environmental and social determinants of 
sleep, such as sleep environments, lighting and noise [75]. In 
this review, we found only one systematic review focused on 
sleep determinants and one that explored the issue of sleep 
from the patient’s perspective. Considering the complexity 
of sleep, future research should aim to understand patients’ 
perspectives on sleep. Initial efforts may involve qualitative 
studies to understand sleep determinants from the patients’ 
perspectives. This understanding will assist in assessing the 
suitability of current sleep education guidelines and design-
ing future interventions to embed non-pharmacological 
interventions in the CKD population.

No previous attempt has been made to conduct an 
overview summarising all available evidence on the com-
plex sleep issues in the CKD population. This approach 
assessed the quality of the current research landscape and 
identified gaps to avoid unnecessary waste of time and 

resources conducting reviews on well-known areas. Other 
key strengths include the systematic search methodology, 
the use of appraisal tools, and overlap analysis to provide a 
high-level summary of evidence. However, the decision to 
include systematic reviews exclusively may have resulted in 
the omission of recently published papers, which should be 
considered a limitation in this review. Additionally, although 
some systematic reviews may be methodologically sound, 
they were based on small primary studies, which must be 
considered when interpreting results. Furthermore, the 
quality of primary studies included in the systematic review 
was not assessed. Lastly, there is no consensus regarding 
the best way to manage overlap in meta-analyses; therefore, 
this review could not present the overall pool effect size 
for each intervention. However, the intent of our review is 
to provide a synthesised summary of existing research for 
policy or clinical decision-makers to understand the quality 
of evidence and prioritised areas for future research.

Conclusions

This umbrella review highlights the high prevalence of sleep 
disturbances in people with CKD, as supported by exten-
sive systematic reviews and meta-analyses. The literature 
suggests that non-pharmacological interventions such as 
aromatherapy, higher-intensity dialysis, and muscle relaxa-
tion can improve sleep quality. Nocturnal dialysis and exer-
cise can improve sleep apnoea and restless legs syndrome, 
respectively. However, the small number of primary studies 
included in meta-analyses limits the strength of the evidence. 
Additionally, the high overlap among the reviews increases 
the risk of bias, which is a drawback of the current literature, 
leaving many interventions inconclusive. Robust research is 
needed to establish the most effective interventions for sleep 
disturbances. This review also identifies a gap in under-
standing the determinants of sleep from patients’ perspec-
tives, which is crucial for developing appropriate strategies 
to improve sleep in individuals with CKD. Future studies 
should focus on addressing these gaps.
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