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Abstract: Background: Chronic Kidney Disease (CKD) is a major public
health issue affecting over 8—16% of the global population, with significant
health consequences. The incidence and financial burden of managing this
condition are substantial, particularly in Sub-Saharan Africa, where it is about
3—4 times more common. An often overlooked but important effect of CKD is
the alteration of sleep patterns, which impacts quality of life. Objective: This
study sought to describe the characteristics and factors associated with sleep
disorders among CKD patients at the Yaoundé General Hospital. Methodology:
This case-control study was conducted at the Dialysis and Nephrology
outpatient units of the Yaoundé General Hospital in Cameroon from November
2016 to April 2017. Consenting CKD cases and controls were assessed for sleep
quality using the Pittsburgh Sleep Quality Index, a validated clinical tool.
Sociodemographic, medical, and other relevant data were obtained from
hospital records. Data were analysed using SPSS version 20.0 with a
significance level of 0.05. Results: A total of 244 participants were included,
with 141 CKD cases and 143 controls. Mean age was 48.32 + 14.66 years for
cases and 50+ 14.19 years for controls. Hypertension/vascular nephropathy
was the leading CKD cause (41.2%), and 83% of patients were on dialysis for
an average of 36 + 5 months. Poor sleep affected 60.3% of CKD patients versus
14% of controls, OSA risk was 61% versus 11.5%, RLS occurred in 42.5%
versus 16.1%, and EDS in 58.9% versus 20.6%. Poor sleep was associated with
anemia, hypertension, sex, diabetes, dialysis, and physical exercise.
Conclusion: Sleep disorders are more frequent in individuals with CKD than
in the general population in our setting, with a negative impact on quality of
life.
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INTRODUCTION

[4]. CKD is associated with an increased risk of

Chronic Kidney Disease (CKD), a condition
with a worldwide prevalence of 8—16% [1], represents a
major public health issue. The incidence and prevalence
of CKD are increasing, and the financial burden
associated with the management of the condition is
enormous [2]. In sub-Saharan Africa, where the
condition is approximately 3—4 times more common, its
prevalence is 13.9% [3]. It is estimated that by 2030, 70%
of persons with ESRD will be living in Africa due to the
relatively late referral of these patients to hospitals,
limited human and material resources available for early
CKD diagnosis and renal replacement therapy (RRT),
and poor awareness of kidney disease in the community

cardiovascular morbidity and premature mortality; it also
has a significant negative impact on patients’ quality of
life (QoL) [5]. CKD has also been associated with sleep
disorders. These sleep disorders include sleep apnea,
insomnia, excessive sleepiness, restless legs syndrome,
and periodic limb movement disorder[6]. However, the
complex and dynamic relationship between sleep
disorders and chronic kidney disease (CKD) remains
relatively poorly investigated [7]. Sleep duration and
quality have been reported to decline among adults over
the past decades, particularly among patients with certain
pathologies, including CKD [8]. Among patients with
CKD, sleep disorders are reportedly more common in
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those with ESRD [9]. According to previous studies,
approximately 80% of ESRD patients on dialysis report
sleep complaints, with daytime sleepiness being the most
commonly reported symptom [10, 11]. Despite the
magnitude of the problem posed by sleep disorders
among patients with CKD, relatively little attention is
given to this aspect of the lives of these patients [12]. In
Cameroon, the association between sleep disorders and
CKD is relatively underexplored, despite the latter
having a prevalence as high as 10-14.2% in the nation’s
urban areas [13]. Thus, we conducted this study to
characterize sleep disorders and the factors associated
with them among patients with CKD in Cameroon.

MATERIALS AND METHODS

To attain our objective, we conducted this
hospital-based case-control study from November 2016
to April 2017 at the dialysis and the nephrology
outpatient consultation units of the Yaoundé General
Hospital. We included patients who were aged at least 18
years, had CKD (estimated glomerular filtration rate
(eGFR) < 60ml/min/1.73m, a structural kidney disease,
or a spot urine/protein ratio of >200mg/g of creatinine)
and were on dialysis, had no history of treatment for
sleep with continuous positive airway pressure or
tracheotomy, and were not currently on home oxygen
therapy. We used consenting individuals with normal
renal function as controls, and controls were matched for
age and sex. We excluded pregnant women, people who
were on medications and stimulants that induce sleep or
affect the sleep/wake cycle (such as antiepileptic drugs)
in the last three months, people whose sleep/wake cycles
had been altered due to the nature of their jobs (night-
shift workers), people who were diagnosed with sleep
disorders before being diagnosed with CKD, people who
were diagnosed with chronic lung diseases before being
diagnosed with CKD, people with major neurological
and psychiatric disorders, and people with acute
complications. Ethical approval was obtained from the
institutional review board of the Faculty of Medicine and
Biomedical Sciences of the University of Yaoundé 1, and
administrative authorization was obtained from the
Yaoundé General Hospital. The requirement for
participants’ informed consent was waived due to the

of education, etiology of CKD, comorbidities (such as
HIV, diabetes, hepatitis B/C, and hypertension), current
treatment, blood pressure, weight, height (each
participant’s body mass index [BMI] was calculated
using the person’s weight and height), sleep scale
parameters, serum creatinine level (especially for the
control group), tobacco consumption, alcohol
consumption, and hemoglobin levels (for patients). Our
main outcome variable was the presence/absence of
sleep disorders assessed using clinical scoring and
defined per the International Classification of Diseases
(ICD)/American Sleep Medicine Classification [14].
Each patient’s sleep quality was assessed using the
Pittsburgh Sleep Quality Index (PSQI) [15]. We entered
all relevant data into Microsoft Excel 2016 and then
exported it to SPSS 20.0 for analysis. Before analyses,
all continuous data were tested for normality using the
Shapiro—Wilk test. Normally distributed continuous data
were presented using mean values and standard
deviations, while continuous data with skewed
distributions were presented using medians and
interquartile ranges. Categorical data were presented
using counts and percentages. We used Student’s t-test
(for normally distributed variables) or the Mann—
Whitney U test (for variables with skewed data
distributions) to assess associations between continuous
variables. The Chi-square test was used to assess
associations between categorical variables. We
conducted univariate analyses to identify associations
between independent variables and the outcome variable,
and then performed a multivariate analysis that included
all variables with statistically significant associations in
the univariate analyses to control for confounding. P-
values less than 0.05 were considered statistically
significant.

RESULTS

We included a total of 141 patients with CKD
(91 males and 50 females) and 143 healthy controls (92
males and 51 females) in our study. The ages of our
participants ranged from 19 years to 81 years, with a
mean value of 49.20+14.38 years. The most represented
age group was 31-60 years, accounting for 46.48% of
participants. Among the 284 participants of this study,

retrospective nature of the study. A structured 126 (44.37%) had attained just secondary education. The
questionnaire was used to obtain the relevant data from sociodemographic  characteristics of our study
the clinical records of patients and their controls. We participants are presented in Table 1 below.
collected data on variables such as age, sex, highest level
Table I: Sociodemographic characteristics of our study participants
Variable CKD patients Controls
Males | Females | Males | Females

Sex 91 50 92 51

Age (years)

0-30 20 15 22 16

31-60 41 25 41 25

>60 30 10 30 10

Highest level of education

Primary | 23 | 14 [ 24 | 15
© East African Scholars Publisher, Kenya 183
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Variable CKD patients Controls
Males | Females | Males | Females

Secondary 42 21 42 21

Tertiary 26 15 26 15

Clinical Profiles of Our CKD Patients
Hypertensive/vascular nephropathy was the
cause of CKD in 41.2% of our patients. The mean

duration of dialysis was 46+5 months. The clinical
profiles of our CKD patients are shown in Table 2.

Table II: Clinical profiles of our CKD patients

Variable Frequency | Percentage (%)
Cause of CKD

Hypertension 58 41.2
Diabetes 26 18.4
HIVAN 11 7.8
Chronic Glomerulonephritis 33 23.4
Cortical necrosis 6 4.3
ADPKD 4 2.8
Unknown 3 2.1
CKD stage

G3 6 4.26
G4 6 4.26
G5 129 91.48
Duration of dialysis (months)

<36 93 66.1
>36 48 34.0
Dialysis shift

Morning 61 43.3
Evening 56 39.7
Anemia

Present 96 68.1
Absent 45 31.9

HIVAN: HIV-associated nephropathy; ADPKD: Autosomal dominant polycystic kidney disease; G3: Stage 3 CKD;
G4: Stage 4 CKD; GS5: Stage 5 CKD.

Quality of Sleep

The mean PSQI score was approximately 3.5
times higher among patients with CKD than among
healthy controls. The proportion of long sleepers among
healthy controls was approximately twice that among
patients with CKD; conversely, the proportion of short

sleepers among patients with CKD was approximately
3.68 times that among healthy controls. Overall, sleep
efficiency and sleep quality were significantly higher in
healthy controls than in patients with CKD. Participants’

sleep quality parameters are presented in Table 3.

Table III: Participants’ sleep quality parameters
Sleep quality assessment | CKD n (%) | Non-CKD n (%) | p-value
Mean PSQI score = SD 8.395+1.267 | 2.39+0.183
Sleep duration
Long sleepers 22 (15.6) 47 (32.4) 0.001
Typical sleepers 51(36.2) 42 (29)
Short sleepers 68 (48.2) 19 (13.1)
Sleep efficiency
>85% 14 (10) 77 (53.1) 0.017
75-84% 24 (17) 21 (14.5)
<75 % 103 (73) 46 (31.8)
Sleep quality
Good sleep 56 (39.72) 123 (86.0) <0.001
Poor sleep 85 (60.28) 20 (14.0)
Sleep latency
<15 20 (14.2) 90 (62.1) <0.001
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Sleep quality assessment | CKD n (%) | Non-CKD n (%) | p-value
16-30 29 (20.6) 26 (17.9)

31-60 46 (32.6) 22 (15.2)

>60 46 (32.6) 7(4.8)

The sleep quality was significantly associated
with the male sex, dialysis duration, and hypertension.
The associations between sleep quality and participants’

comorbidities and clinical parameters are shown in Table
4,

Table IV: Associations between sleep quality and patients’ comorbidities and clinical parameters

Good Sleep Poor Sleep p-value OR (95%CI)
n (‘yo) n (‘yo)
Sex
Male 56 (74.6) 34 (51.5) 0.036 0.366 (0.177-0.754)
Female 19 (25.4) 32 (48.5)
Hypertension
Yes 40 (61.5) 54 (71.5) <0.001 | 0.210(0.120-0.369)
No 25 (38.5) 22 (28.5)
Diabetes
Yes 19 (25.3) 21 (31.8) 0.346 0.727 (0.349-1.515)
No 56 (74.7) 45 (68.2)
HIV/AIDS
Yes 6 (8.0) 12 (18.2) 0.213 1.905 (0.375-5.399)
No 69 (92.0) 64 (81.8)
Dialysis duration
<36 months 50 (66.7) 43 (65.2) 0.036 1.650 (0.132-0.549)
>36 months 25(33.3) 23 (34.8)
ANEMIA
Present 48 (64) 56 (84.8) 0.020 0.145 (0.187-0.748)
Absent 27 (36) 10 (15.2)
PURITUS
Present 24 (22.7) | 17(25.8) 0.036 0.489(0.249-0.962)
Absent 51(77.3) | 49 (74.2)
DISCUSSION likely to be unemployed (p=0.003), likely due to an

In this study, we sought to determine the
prevalence, characterize, and identify the associated
factors of sleep disorders among participants with CKD
compared with the general population.

We included a total of 284 participants (141
CKD and 143 non-CKD) of the CKD population, 117
had ESRD and were undergoing twice-weekly
hemodialysis, with a mean age 0f 49.21 £4.38 years (age
range: 19-81years). This was similar to results reported
by Fouda et al., 2017 in Cameroon [16], with a mean age
of 44.1+4.8 and to Pai et al., in Korea [17], who had a
mean age of 50 years; this reflects the fact that CKD in
Cameroon occurs at lower ages; Sub-Saharan Africa and
in the world as a whole (14). The male-to-female ratio
was 1.8:1, similar to that reported by Adejumo et al.,
[18], in Nigeria

There were no statistically significant
differences in age, sex, or education level between the
two participant groups. This indicates that the cases were
properly matched by their controls. The cases were more

inability to maintain employment due to ill health.

Most of our participants 47.5% had a tertiary
level of education.

There was no statistical significance between
BP in the cases and the controls, although the cases had
higher systolic blood pressure than the controls. This was
the case with neck circumference. Hypertension/vascular
nephropathy was the most frequent cause of CKD 41.2%
this was the same found by Banaga ef al., in 2015 in
Sudan [19], who stated that hypertension and diabetes
constitute the leading cause of ESRD in Africa amongst
adults over 40years of age, similar finding in Nigeria by
Oluseyi et al., where hypertension(34.5%) and diabetes
(25.7%) were leading aetiologies for CKD [20], and
Naicker in 2015 [21], in South Africa. A majority of our
cases were on dialysis (80.1%); the mean duration of
dialysis was 46 + 5. A similar pattern was observed by
[22]. Anemia was seen in 68.1% of our cases, the mean
haemoglobin was 9.292 + 8. Puritus was common in
53.9% of our cases, compared with 9.7% in our controls;
however, this difference was not statistically significant.
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This was similar to Ademujo et al., [18], in Nigeria in
2016.

We interviewed 286 participants using 4 sleep
questionnaires: PSQI, BQ, RLSSS, and ESS. To
minimise misunderstanding, we carefully explained the
contents of each questionnaire to each participant in the
language he understood best. Sleep patterns were
analysed for each questionnaire, which assessed one or
more sleep disorders.

We had almost twice the typical sleepers
(47.6%) in our participants with normal kidney function
as compared to those with CKD (29.7%). Participants
with CKD were found to be 3times shorter sleepers than
their controls.

Cases had 6 times as many very inefficient
sleepers (32.6%) as controls (4.8%), p<0.001, and 4
times as many poorer sleepers as controls (60.3%), as
opposed to 14%, respectively, similar to Fouda et al., in
Douala and to Gunet et al., in Turkey. There was no
statistically significant difference in snoring prevalence
between participants and controls (34.8% vs. 22.1%).

However, these results differed from those
obtained by Miskoweic et al., in Poland, who reported
18%. This difference may be partially explained by the
use of polysomnography in their study, whereas we used
subjective scales [23]. It is worth noting that cases were
also at a higher risk of OSA 17.7% than their controls
6.6% p=0.024 and a total of 61% had risk for sleep
apnoea compared to 34.2% this was similar to the results
obtained by Abuyassin in 2015 Nigeria who had 60%
[24], and Adeseun et al., in 2010 Nigeria [25], this could
be because of the geographical promixity in the two
countries.

The mean ESS was 7.67£2.394 in CKD
participants compared to 2.59+ 1.198 in those with
normal kidney function. Its prevalence was 58.9% in the
CKD population, compared with 14.9% in the non-CKD
population. However, this differed from the results
obtained by Musci et al., [22], in Canada, who reported
31% using the same scale. This could be explained by
differences in sample size (76 vs. 141). Moreover, our
participants with CKD included both patients on
hemodialysis and those who were not.

In our cases, we observed 12.6% of participants
with moderate-to-severe RLS, compared with 4.2% in
controls; however, this association was not statistically
significant. The controls had no participants with severe
RLS, whereas 7.1% of cases had severe RLS; these
results were twice those reported by Onwuchekwa U.N
etal., (2011) in Nigeria (5.4%). This could be accounted
for by the smaller sample size and the use of different
scales; otherwise, it was similar to that reported by
Yasmine et al., (2010) in India (14.5%; [26]).

We observed that more participants with
hypertension and diabetes had significant RLS. Nilfour
et al., in Mashhad reported similar results [27], it was
also predominant among females, although not
statistically significant. These results were similar to
those obtained by Jesus et al., [28], in Iran and by
Onwuchekwa et al., [26], in Nigeria, who also found that
RLGS was predominant in females. Although some
studies showed that anemia and other metabolic factors
were associated with RLGS [29], this was not the case in
our study, as there was no significant association with
anemia.

Longer dialysis duration was associated with
lower RLGS; however, the association was not
statistically significant. This was similar to Nilfour et al.,
who didn’t find any significant relationship between
dialysis duration and RLGS.

In our study males were significantly poor
sleepers this was not the case with Rahele ef al, in Iran
2012 who had significantly more females [30], and to
Fouda et al., in Douala 2016 while Elder et al., [31], this
could be accounted for by the male dominance of our
study participant moreover RLS has been associated to
females [32], SAS to females [33], and these two are seen
to be common in persons with CKD, thus gender and
sleep quality could be influenced by the presence of other
sleep disorders.

Anemia was significantly associated with poor
sleep quality in CKD, consistent with findings from
Fouda et al., (2016), Douala, and Iliesco et al., (Canada,
2003) [34]. A similar finding was also found in Ethiopia,
where anemic CKD patients had 2.7 times the odds of
poor sleep quality compared with non-anemic patients.
Again, similar to Oluseyi et al., in Nigeria 2022 where
anemia was significantly associated with poor quality of
sleep[35], however, the association of anemia to poor
sleep has a lot of controversality, in a large survey of
insomnia using a different score in 684 dialytic patients,
no association was found between Hemoglobin levels
and sleep quality/disorders [36].

Comorbidities like hypertension and diabetes
were significantly associated with poor sleep. This could
be explained by the close association between OSA and
Hypertension. These results were consistent with Guney
et al., in Turkey 2010 ), who found the same association
with hypertension [37].

Participants on dialysis were significantly
poorer sleepers than those who weren’t; this was similar
to the results obtained by Masoumi et al., in 2013 [38],
who compared sleep quality in hemodialysis and
peritoneal dialysis patients and found hemodialysis
treatment to be a risk factor for poor sleep quality.
However, dialysis vintage was not significantly
associated with sleep quality, consistent with Fouda et
al., in Douala; however, Pai et al., in Korea in 2007
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reported that dialysis vintage was inversely related to
sleep quality, with sleep quality poorer as dialysis
duration increased [17].

Although there was no significant relationship
between gender and EDS, we noted that females had
more sleep debt compared to their male counterparts
Participants on dialysis were significantly associated
with EDS, as well as dialysis duration, and patients who
had been on dialysis for less than 36 months had
significant sleep debt. This may be because patients
become accustomed to their condition over time and
adapt to it.

CONCLUSION

» Sleep disorders are more common in persons with
CKD than in the general population in our setting.

» The prevalence of CKD in our study was 67%,
compared with 14% in the general population.

» The frequencies of the various sleep disorders are
OSA (61%), RLGS (14.1%), poor sleep quality
(60.3%), and EDS (58.9%).

» Associated factors of these SD included anaemia,
pruritus, hypertension, and dialysis treatment.
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