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leeping Disorders in Early Chronic Kidney Disease
osa Maria De Santo,* Marilù Bartiromo, Maria Concetta Cesare, and Biagio R. Di Iorio

Studies in patients on maintenance hemodialysis have disclosed a high prevalence of
sleeping disorders, which have been linked to various factors including blood urea levels,
creatinine levels, parathyroid hormone levels, anemia, systolic and diastolic blood pres-
sure, quality of life, disease intrusiveness, and comorbidities. In contrast, few studies have
been performed in patients with chronic kidney disease (CKD), who represent the target of
the present study. A group of 52 CKD patients were enrolled after characterization of their
renal function. Comorbidities were evaluated by means of the Charlson Comorbidity Index.
Sleep disorders were evaluated by means of the Sleep Disorder Questionnaire (SDQ), a
26-item questionnaire providing a hierarchic classification for relevant insomnia, relevant
hypersomnia, subclinical disorders, or absence of sleep complaints. Results indicate that,
in the early stages of CKD, at a time the comorbidity index is low, sleep disorders are
present in 80.7% of patients. This finding, which needs to be confirmed in a larger cohort
of patients, indicates that sleep disorders affect the lives of CKD patients as soon a
diagnosis of disease potentially progressing to end-stage renal disease was made.
Semin Nephrol 26:64-67 © 2006 Elsevier Inc. All rights reserved.
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everal studies in the past 30 years have shown that uremic
patients are at great risk for disordered sleep. Sleep disorders

ave been reported in 47% to 70% of hemodialysis patients on
aintenance hemodialysis and in 50% of peritoneal dialysis
atients, compared with 12% of healthy controls.1-9 The most
rominent sleep disorders among patients with end-stage renal
isease are insomnia, restless leg syndrome, periodic limb
ovement disorders, and sleep apnea-hypopnea syndrome.
A multitude of causes including anemia, blood urea levels,

lasma creatinine levels, parathyroid hormone (PTH) con-
entrations, increased blood pressure, quality of life, and ill-
ess intrusiveness may contribute to sleep disturbances in
atients on maintenance hemodialysis. Furthermore, there is
positive correlation between sleep disturbances and in-

reased morbidity and mortality related to cardiovascular
isease and infectious complications, the 2 major causes of
eath in hemodialysis patients.
Patients on maintenance hemodialysis have comorbid

onditions. Their role has been recognized since the early
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ays of uremia therapy with maintenance hemodialysis.10,11

ecently, comorbidities have emerged as the crucial problem
n uremia prevention and therapy. There is evidence that
dequate treatment of some comorbidities may postpone ini-
iation of dialysis. We now know that comorbidities affect
atients’ outcome. Various indices have been proposed to
valuate the impact of comorbidities on the clinical outcome
f patients with end-stage renal disease.12-16 Finally, the
harlson Comorbidity Index (CCI), proposed in 1987,
merged as the most valid, thus providing a method to clas-
ify prognostic comorbidities in various diseases,17 and in
atients on maintenance hemodialysis.18-21

Studies have focused on patients on maintenance hemodi-
lysis, whereas patients with mild/moderate chronic kidney
isease (CKD) have been neglected. In fact, only a few studies
n this category of patients are available, and include patients
ith various degrees of plasma creatinine levels, from mild to

evere.22-24 Therefore, this study was devised to evaluate the
revalence of sleep disturbances in early stages of CKD pa-
ients and to examine the relationship of sleep disorders to
enal function and to comorbidities.

ethods
atients
group of 52 (31 M and 21 F) early CKD patients with a

ean age of 61.2 � 19.3 years (mean � SD), were enrolled
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Early CKD sleeping disorders 65
or a cross-sectional study 2 months after CKD was diag-
osed. Twenty-eight of the patients were retired, 12 patients
orked full-time, 2 patients were students, 3 patients were
nemployed, and 7 patients were housewives.
Systolic blood pressure averaged 138 � 19 mm Hg, dia-

tolic blood pressure averaged 79 � 10 mm Hg, mean hemo-
lobin concentration averaged 11.7 � 2.3 g/dL, plasma cre-
tinine concentration averaged 1.9 � 0.8 mg/dL, and blood
rea level averaged 74 � 49 mg/dL. Sleep duration averaged
.2 � 2.3 hours, CCI averaged 5.3 � 2.4. The cause of renal
isease was glomerulonephritis in 6 patients, interstitial ne-
hritis in 8 patients, vascular disease/hypertension in 10 pa-
ients, diabetic nephropathy in 5 patients, and polycystic
idney disease in 2 patients. No cause was found for 22
atients. Thirty-nine patients were on angiotensin-convert-

ng enzyme inhibitors, 17 were on calcium channel blockers,
were on vasodilators, 19 were on diuretics, and 4 were on

ther antihypertensive drugs. A total of 13 patients (25%)
eeded sleeping pills. At the time of enrollment no patient
eceived erythropoietin.

ssessment of Sleep Disturbances
e used a 26-item self-administered questionnaire (SDQ)

hat identifies sleeping disturbances according to Diagnostic
nd Statistical Manual of Mental Disorders, 4th edition,
DSM-IV™) criteria. The SDQ was developed by Violani et
l25 and was used in many previous studies in renal dis-
ase.21,26 The SDQ provides a hierarchic classification for
elevant insomnia, relevant hypersomnia, subclinical disor-
ers or absence of sleep complaints. The criteria adopted
ere the frequency, persistence, and relevance of the distur-
ance indicated by DSM-IV and by the International Classi-
cation of Sleeping Disorders. A specific question of the SDQ
oncerns hypnotics (prescription use). The questionnaire has
een shown to be a sound instrument for assessing the inci-
ence of sleep disorders in epidemiologic studies and for
iagnostic screenings because of its clarity, rapidity, and in-
erent validity.

CI
he CCI is a composite score of multiple comorbid condi-

ions and age.24,27 Comorbid conditions are given a score of 1
o 6. The CCI assigns 1 point to myocardial infarction, con-
estive heart failure, peripheral vascular disease, cerebrovas-
ular diseases, dementia, chronic pulmonary disease, con-
ective tissue disease, peptic ulcer disease, mild liver disease,
nd diabetes without end-organ damage. Two points are as-
igned to hemiplegia, moderate or severe renal disease, dia-
etes with end-organ damage, tumor without metastasis,
cute and chronic leukemia, and lymphoma. A total of 3
oints are assigned to moderate or severe liver disease, and 6
oints are assigned to metastatic solid tumors and acquired

mmune deficiency syndrome. Finally, for each decade more
han 40 years of age, a score of 1 is added.

tatistical Analysis
atients were divided into categories according to question-

aire responses. Means and SDs were calculated within each p
ubgroup for each individual parameter. Comparison be-
ween groups was performed by analysis of variance.

esults
he questionnaire identified 10 patients with no sleep disor-
ers, 19 patients with subclinical disorders, and 23 patients
ith insomnia. Only 19.3% of the patients did not present
ith sleep disorders. Sleep complaints are detailed in Table 1.
Data in Table 2 did not disclose any difference between

roups relative to body mass index, systolic blood pressure,
iastolic blood pressure, levels of blood urea, plasma creati-
ine, uric acid, hemoglobin, plasma albumin, serum sodium,
erum potassium, serum calcium, serum phosphate, PTH, or
lasses of antihypertensive drugs.

Patients without sleep disorders slept 8.4 � 1.1 hours,
hose with subclinical disorders slept 5.9 � 1.1 hours, and
he insomniac patients slept 6.1 � 2.2 hours (P � .002).
mong patients needing hypnotics 2 had subclinical sleep
isorders and 11 were insomniacs.
The CCI averaged 4.1 � 1.8 in patients without sleep

omplaints, 5.2 � 2.5 in patients with subclinical disorders,
nd 5.3 � 1.9 in insomniacs (P value not significant).

iscussion
he study showed that sleeping disorders occur in nearly
0% of recently diagnosed CKD patients. Patients without
leep disorders slept more hours than those with subclinical
isorders or insomniacs. Sleep disorders occurred in patients
ith a mean CCI less than 6, normal plasma albumin level,
hosphate level, and PTH level. Patients who were still off
rythropoietin were slightly anemic and did not reach the
arget for systolic blood pressure. However, hemoglobin and
lood pressure did not discriminate between patients with
nd without sleep complaints.

The present data should be compared with those of Iliescu
t al22 who were the first to report on poor sleep in 53% of
20 grade 4 CKD patients. However, their data were obtained

n patients with nearly comparable comorbidity index scores,
reater impairment of renal function, higher blood urea con-
entrations, and requiring erythropoietin to achieve hemo-
lobin concentrations comparable with those present in our
atients. The study by Iliescu et al22 also disclosed that sleep

able 1 Sleep Complaints

Complaints
Percentage

(%)

leep latency > 30 min 42.6
requent awakenings 62.9
arly awakenings 57.4
o refreshing sleep 50.0
noring 12.9
noring� sleep apnea 7.4
ighmares 29.6
onnambulism 7.4
roblems do not increase with disease progression, but dete-
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66 R.M. De Santo et al.
iorate with lower hemoglobin concentrations. However,
nly a minority of patients had CKD grades 1 to 3. There was
o association between the degree of renal impairment and
he quality of sleep. The present data strongly support the
onclusions of Iliescu et al22 and extend them to the early
tages of renal functional impairment.

How can it be explained that patients in the early stages of
enal disease, shortly after being diagnosed with CKD, have a
isrupted sleep? It might be instrumental to analyze recent
reliminary data obtained by polysomnography suggesting
hat mechanisms for poor sleep in CKD patients might be
ifferent from those in patients on maintenance hemodialy-
is,23 even when the reduction in sleep time is identical.
unctional and psychologic factors may play a more promi-
ent role in CKD, whereas intrinsic sleep disruption second-
ry to treatment might play a major role in HD patients.
ndeed, Harris et al24 also showed that CKD per se might have
n impact greater than renal functional loss.

We have not analyzed cumulatively the data in patients
ith subclinical disorders and those with insomnia because

nsomnia is associated with reduced physical health, a de-
rease in health status, and greater functional impairment in
atients with chronic illness,27-29 and also because of the
ample of patients studied.

Patients enrolled for the study with early CKD diagnosis
ay benefit from a low-protein alimentation, and it will be

mportant to study the long-term effect on sleeping disorders.
his finding, which needs to be confirmed in a larger cohort
f patients, indicates that disordered sleep affects the lives of
KD patients as soon as a diagnosis of disease potentially

able 2 Renal Function, Sleep Duration and Comorbidities
isorders, and Insomniacs

All

52
ale, % 59
ge, y 61.2 � 19.3
ody mass index, kg/m2 26.7 � 4.7
ystolic blood pressure, mm Hg 138 � 19
iastolic blood pressure, mm Hg 79 � 10
rea, mg/dL 74 � 49
reatinine, mg/dL 1.9 � 0.8
ric acid mg/dL 6.5 � 2.0
TH, pg/mL 78 � 43
b, g/dL 11.7 � 2.3
lbumin, g/dL 4.3 � 0.8
a, mEq/L 140 � 4
, mEq/L 4.7 � 0.7
a, mg/dL 9.5 � 0.7
, mg/dL 3.6 � 0.7
ypotensives, no. 1.6
leep duration, h 6.20 � 2.0
CI 5.3 � 2.4

OTE. Data shown are mean � SD. Comparison performed by ana
ll, entire study population; NoSD, no sleep disorders; SSD, subcli
rogressing to end-stage renal disease was made.30
cknowledgment
he authors thank Dr. Luigi Bellini, PhD, for enrolling a
sychologist at Neoren Dialysis Center at Montesarchio (BN,
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