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Introduction:-

Abstract

Background:Sleep disorders are prevalent but underrecognized in
patients with chronic kidney disease (CKD) inparticular those with end
stage renal disease (ESRD) undergoing dialysis therapy.® Although
variable,their prevalence has been reported to be much higher than in
the general population

Aim: To study the pattern of sleep disorder in patients with end stage
renal disease onhaemodialysisandtheirassociationwithcomorbidities.
Material and
Methods: Thiswasacrosssectionalstudyon100patientsattendingthedialysi
scentreofChalmedaAnand  Rao  InstituteofMedicalSciences.Patient
datawascollectedusingaself-administeredquestionnaire.

Results: Ofthe100patientsofendstagerenaldisease(ESRD)onhaemodialysi
s,76(76%)hadsomeformofsleepdisorder. Thepatternofsleepdisorderswas:
64(84.21%)hadinsomnia,25(32.89%)hadexcessive daytime sleepiness
(EDS), 20 (26.32%) had obstructive sleep apnoea (OSA), 7 (9.21%)
hadrestlesslegsyndrome(RLS),2(2.63%)hadnightmaresand2(2.63%)hads
leep-
walking.Patientswithhistoryofsmoking(p=0.034)andhistoryofalcoholcon
sumption(p=0.010)ortreatmentwithbenzodiazepines (p=.002) were more
prone to sleep disorders. Patients with sleep disorders werefound to have
lower hemoglobin and iron stores. An association was specially noticed
between RLSandlowironstatus.

Conclusion:Threeoutof fourof patients withESRD onhemodialysis
havesleep
disorders.Insomniawasnotedtobethecommonestsleepdisorderfollowedby
EDS.
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The human body has adapted to daily changes in dark and light such that it anticipates periods ofsleep and activity™”
Deviations from this circadian rhythm come with functional consequences likesleep problems, which are common.
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Population studies show that sleep deprivation and
disordersaffectmanymorepeopleworldwidethanhadbeenpreviouslythought.

Sleep problems are associated with short and long-term effects on health and well-being. Immediateeffectsat
theindividuallevelrelatetowell-being,performance,daytimesleepinessandfatigue.

Longerterm,evidencehasaccumulatedofassociationsbetweensleepdeprivationandsleep disorders and numerous health
outcomes including premature mortality, cardiovascular disease,hypertension, inflammation, obesity, diabetes or
impaired glucose tolerance, and psychiatricdisorders,suchasanxietyanddepression.®

Sleep disorders are prevalent but underrecognized in patients with chronic kidney disease (CKD) inparticular those
with end stage renal disease (ESRD) undergoing dialysis therapy.® Although variable,their prevalence has been
reported to be much higher than in the general population. The mostfrequently reported complaints are insomnia,
restless leg syndrome (RLS), sleep-disorderedbreathing and excessive daytime sleepiness (EDS)." It has been
reported that 80% of ESRD patientsreceiving dialysis have sleep complaints, with daytime sleepiness as the most
common reportedsymptom.***They have a myriad of other problems including RLS and OSA.**** In addition, non-
CKD-relatedrenal disorderscouldbeassociatedwithsomesleepdisorders.

A number of studies®? have been carried out recently to understand the real impact of sleepdisorders on dialysis
patients and identify whether these complaints are correlated with clinicaland/or demographic data. However, to date,
limited number of studies*>*® have been published onthe epidemiology of sleep disorders in Indian settings.

Hence the Purpose of the present study was an attempt tofindtheprevalenceandpatternofsleepdisordersinsuchpatients,
fromthesouthpart ofIndia.

Methods:-

Study Design: A Hospital Based Cross Sectional Study

Total Number of Sampling: 100

Study Center: Chalmeda Anand Rao Institute of Medical Sciences,Bommakal,Karimngar

Study Duration: From January 2022 to December 2022 (1year)

Inclusion Criteria; Participants were consecutive adult patients (>=18years), men or women with ESRD

onhaemodialysisforatleast3months.

6. Exclusion Criteria: Patients who developed acute kidney injury (AKI) or rejection in previously renal transplant
patientswhorequireddialysiswereexcludedfromthestudy.

agbrwhE

DataCollection:

Patients were interviewed and information regarding demographic data such as age and sex alongwith history of other
co-morbid conditions such as, hypertension, diabetes mellitus, hypothyroidism,ischemic heart disease,
cerebrovascular disease/neurological disorders, lung related complicationswere obtained. Also patients were asked
about the personal history such as smoking, alcoholconsumption, chewing tobacco, consumption of coffee multiple
times a day. The dialysis history,duration of dialysis, frequency of dialysis, shift of dialysis, were collated. History of
consumption ofmedicationslikebenzodiazepine,antidepressant, CNSstimulants,theophylline,steroidsandrecent
withdrawal of narcotics/benzodiazepine, which might impact sleep pattern was looked for.

Athoroughphysicalexaminationwasconductedforanthropometryfollowedbysystemicexamination.

Outcomevariables:

Patients were evaluated for sleep disorders by interviewing them with a questionnaire'’, by
theprincipalinvestigator. Usingthequestionnaire’ "followingsleepdisorderswasidentified.

Insomnia’?

Restlesslegsyndrome®

Obstructivesleepapneasyndrome(OSAS)*

Excessivedaytime sleepiness(EDS)>

Possiblenarcolepsy®

Sleepwalking andNightmares’

oukrwdE
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IEC Approval:
ThisstudywasapprovedbylnstitutionalEthicsCommittee(IEC)andScientificResearchCommittee
(SRC).Informedconsentwastakenfromeachpatient,beforecollectingthedata.

Statistical Analysis:

The data obtained was coded and entered into Microsoft Excel Worksheet. The data was analyzedusing statistical
software SPSS version 20.0. Continuous variables analyzed for normality by theShapiro-Wilk test and those with
normal distribution were presented as meant standard deviation(SD) and those did not follow normal distribution
were expressed in terms of median andinterquartile range (IQR). Categorical variables were compared using the Chi-
square or Fisher’s exacttest while continuous variables with normal distribution were compared using Independent t-
testand those did not follow normal distribution were tested using Mann-Whitney U test. At 95%confidence interval
(CI), a probability value (‘p’ value) of less than or equal to 0.05 was considered tobestatisticallysignificant.

Results:-

Ofthe100patientsstudied, 76(76%)hadsomeformofsleepdisorder.Further, the pattern of sleep disorder: 64 (84.21%) had
insomnia, 25 (32.89%) had excessive daytimesleepiness, 20 (26.32%) had OSA, 7 (9.21%) had RLS, 2 (2.63%) had
nightmares and 2 (2.63%) hadsleep-walking.

The mean age of the study population was 61.36+13.0.0f the patients, 39% were aged between 61to 70 years.The
maximum prevalence i.e. 43.42% of the sleep disorders, was in patients agedbetween 61 to 70 years. But no linear
association was  found  between sleep disorders and  age(p=0.086).Thenumberofpatientsinthe71-
90agegroupweretoofewtoderiveanyconclusion.

In the present study, 64% of the patients were males and the male to female ratio was 1.77:1.Further, 61.84% of the
males had sleep disorders compared to 38.16% of the females. However,
thisdifferencewasstatisticallynotsignificant(p=0.474).

Hypertension was noted in 97%, diabetes mellitus in 60%, hypothyroidism in 37% and lung relatedcomplications in
27% of the patients. However, no association was found between sleep disorderswith hypertension (p=0.435),
diabetes mellitus (p=0.516), hypothyroidism (p=1.000), obesity(p=0.576) or psychiatric disorders (p=0.576). The
number of patients with co morbidities likepsychiatricdisordersweretoosmall toderiveanyconclusion.

Thefrequencyofdialysiswasthreetimesperweekin84%ofthepatients.Further,84.21%ofthepatients with three times per
week dialysis, had sleep disorders. But, no association was foundbetween sleep disorders and the frequency of
dialysis (p=0.571).The number of patients
withfrequencyofdialysisastwotimeperweekwasrelativelysmall,tomakeanyconclusions.

In this study, 34% of the patients were scheduled for dialysis in the evening and 32% in the morning.However, the
frequency of sleep disorders was comparable among the patients who wereundergoing dialysis in different shifts
(p=0.553). The subset of patients with dialysis during night shiftwasinadequatetoderiveanyconclusion.

History of smoking and alcohol consumption was noted in 45% and 44 % of the patients respectively,while history of
chewing tobacco and consumption of coffee multiple times a day was noted in 4%and 2% respectively. Significantly
higher number of patients with history of smoking (51.32%;p=0.034)andhistoryofalcoholconsumption(51.32%;
p=0.010)hadhistoryof sleepdisorders.

However,noassociationwasfoundbetweensleepdisordersandchewingtobacco(3.95%; p=0.673),and consumption of
coffee multiple times a day (2.63%; p=0.576), maybe due to the smaller
subsetofpatientswithconsumptionofcoffeemultipletimesaday.

Treatment history of Benzodiazepines and CNS stimulant was noted in 20% and 1% of the patientsrespectively. Sleep
disorders were significantly high in patients with treatment history ofbenzodiazepines (26.32; p=.002). However, no
association was found between sleep disorders andtreatment history with CNS stimulant (1.32%; p=0.760). Since
none of the patient had treatmenthistory of antidepressant, theophylline steroids and recent withdrawal of
narcotics/benzodiazepinesand only a handful of patients were on CNS stimulant no firm conclusion could be made
regardingtheircontribution.
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The serum haemoglobin and iron profile seemed to have an impact on sleep disorders. In this study ,the median
haemoglobin levels were found to be significantly lower in patients with sleep disorders(8.60 gm%) compared to
those who did not have sleep disorders (9.90 gm%) (p = 0.002). Low levelsof iron (iron = 30 mcg/dl)( p = <0.001)
and ferritin (205.75 ng/ml ) (p= 0.001), were more prevalentinthosewithsleepdisorders.

In this study, about 9 % i.e. 7 patients had restless leg syndrome (N = 7) . Almost all the patients
withrestlesslegsyndromehad low iron (iron =30mcg/dl)and
relativelylowferritin(205.75ng/ml)whencomparedtopatientswithothersleepdisorders.

Table 1:- Comparison of Clinical profile of the patients:

Sleepdisorders

Parameters Absent (n=24) Present(n=76) pvalue

Median IQR Median IQR
Hemoglobin(gm%) 9.90 1.08 8.60 1.70 0.002
Iron(mcg/dL) 64.00 18.75 38.00 30.00 0.001
Ferritin(ng/mL) 350.00 45.00 220.00 205.75 0.001
Discussion:-

Sleep disorders are common in patients with ESRD undergoing dialysis. They typically exhibit
poorsleeparchitectureasmeasuredobjectivelyonpolysomnographicstudies. Themostfrequently reported complaints are
insomnia, RLS, sleep-disordered breathing and EDS. These lead to asignificant negative impact on functional health
status in uremic patients, hence recognition
andeffectivetreatmentoftheseconditionsmayhelpinrestoringtheirqualityoflife.’

However, limited studies'®*"*® have been done in Indian settings in this regard and no such studyhas been undertaken
from Eastern part of India. Hence the present study was an attempt
todelineatetheprevalenceandpatternofsleepdisordersinsuchastudypopulation.

In the present study, 76% of the patients were diagnosed to have sleep disorders. Theseobservations were consistent
with several other previous studies. Sabry et al.*®reported sleepdisorders in 79.5% in a haemodialysis population from
Egypt and Merlino et al.*” reported them in80.2% of the patients in Italy. Similarly in a study by Walker et al.*? |
83.3% of the patients were seento have sleep-wake complaints in Canada. In contrast to the observations from the
present studysome earlier studies reported lesser prevalence of sleep disorders. Friedrich RM.?° noted in 1980, that
only 42.7% of patients on dialysis had sleep disorders and Strub et al.'® noted them in 63% in1982.

The variation in the prevalence of sleep disorders noted in the present study and those of StrubandFriedrich maybe be
explained by the country to country and ethnic variability on self-reported sleepquality. On the other hand, the studies
by Strub et al.*® and Friedrich et al.?® were done earlier, about30 years ago. The life stresses may have increased since
then, with the changing global socio-economiccondition.

In the Indian setting, Pai et al. *° conducted a study in Yenepoya Medical College, Mangalore,regarding the quality of
sleep and sleep abnormalities in patients with ESRD. Patient data werecollected using Pittsburgh Sleep Quality Index
(PSQN. Scoring of seven components answers washased on a 0 to 3 scale which reflects the various states of sleeping
disorders. Study showed thatduring the earlier stage of haemodialysis patients may have a high PSQI test score. In the
period of 3-12-month patients were facing poor sleep quality; indicating that in the earlier period of treatmentpatients
may have taken more stress and conscious to adjust with haemodialysis as a routinetreatmentprocedure forthe
restofthe life. Thismay havecauseda highscore inPSQI test. Thestudyconcludedthat
RLS,poorqualitysleep,andEDSarecommoninESRDpatientsonHD.

Now looking at the pattern of sleep disorders, in this study the pattern insomnia (84.21%), EDS(32.89%), OSA
(26.32%), RLS (9.21%), nightmares (2.63%) and sleep walking (2.63%), was somewhatsimilar to the findings from
the study by Merlino et al.* who reported insomnia (69.1%) OSA(23.6%), RLS (18.4%), EDS (11.8%), narcolepsy
(1.4%), sleepwalking (2.1%), nightmares (13.3%) andrapideyemovementdisorders(2.3%).

108




ISSN: 2320-5407 Int. J. Adv. Res. 11(02), 105-111

As in this study, a number of others have identified insomnia as the commonest sleep disorder indialysis patients. In
addition to Merlino, Sabri et al."® reported insomnia in 65.9% and Sabbatini etal.”!in45%ofpatients.

In the present study, the second most frequent sleep disorder was EDS which was present amongnearly one third
(32.89%) of the patients. This was comparable with the study by Sabri et al’®
whereEDSwasnotedin27.3%.However, Merlinoetal.*"reportedEDSin11.80%ofthepatients.

OSA is a frequent disorder in patients with ESRD on dialysis.’In the present study, the third mostcommon sleep
disorder was OSA which was present among 20 (26.32%) patients. Among them, nine(45%) had OSA I, three (15%)
had OSA Il and eight (40%) had OSA Il sleep disorders. The prevalenceof OSA noted in the present study was
comparable with the previous studies by Merlino et al.t’
andSabriAAetal.*®whereOSAwasnotedin23.6%and31.8%ofthepatients.

In the present study RLS was noted in a few patients (9.21%), in contrast to studies by Sabri et
al.'® whoreportedRLSin42%ofthepatients.

In the present study few patients had nightmares and sleep walking, (2.63%) each. Merlino et al.'’ reported sleep
walking in 2.1% of the patients, which was similar to the present study but reportednightmares in 13.3%. On the other
hand, none of the patients had nightmares in the study by
SabriAAetal.’® whilesleepwalkingwasevidentin3.4%ofthepatients.

In the present study 64% of patients were male and most of the patients (39%) were aged between61 to 70 years. No
association was found between sleep disorders with age or gender.Sabri et al.'®also did not detect an}/ significant
correlation  between sleep  disruption and age or gender.  Incontrast,Merlinoetal.* reportedthat
increasingagewasapredictorofsleepdisorders.

With regard to comorbidities, in the present study, hypertension was noted in majority of thepatients (97%) followed
by diabetes mellitus (60%), hypothyroidism (37%), coronary artery disease(CAD)(35%), lung related complications
(27%) and cerebrovascular accident (CVA)/Neurologicaldisorder (14%) but, no association was found between sleep
disorders and these comorbidities. Thestudy by Sabri AA et al.*® found a correlation of psychological factors such as
depression, anxiety,and social worry with the impairment of sleep quality in chronic dialysis patients which was
similarto the present study. Unruh et al.®“? noted that sleep-disordered breathing (SDB) was more
commonindiabeticpatientsonHD.

In this study, history of smoking (45%) and alcohol consumption (44%) were noted in nearly half ofthe study
population. Significantly higher number of patients with history of smoking (51.32%;p=0.034) and history of alcohol
consumption (51.32%; p=0.010) had sleep disorders. No associationwas found between sleep disorders and chewing
tobacco. Merlino et al.t’ also highlighted the
factthatexcessivealcoholintakeandcigarettesmokingareindependentpredictorsofsleepdisorders.

In the present study, the frequency of dialysis was three times per week in majority (84%) of thepatients. No
association was found between sleep disorders and the frequency of dialysis. Incontrast, under dialysis was
considered by Chen WC. et al.**? as a factor that increased the likelihoodof sleep disruption in hemodialysis patients,
and Perl J. et al. regarded the sleep abnormality as amarker of inadequate dialysis. In this study, since the number of
patients with twice a week dialysiswererelativelysmall,wemaynothavefoundanycorrelation,withfrequency.

In this study, 32% of patients were scheduled for dialysis in the morning, 21% in the afternoon, 34%in the evening
and 13% in the night. However, the frequency of sleep disorders was comparableamong the patients who were
undergoing dialysis in different shifts. In contrast, Merlino et al.’observed that, dialysis shift was associated with
sleep disorders and reported that this association isduetothelinkbetweenthemorningshiftandinsomnia.

In this study, 20% of the patients had been treated with benzodiazepines and 1% reported
takingCNSstimulants.Intakeofbenzodiazepineswasdefinitelyassociatedwithsleepdisorders.

The median hemoglobin levels were found to be significantly lower in patients with sleep disorders(8.60 gm%)
compared to those who did not have sleep disorders (9.90 gm%). Same observationswere noted with respect to iron
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and ferritin levels. Similar findings were reported by Sabri et al.®®who observed that anemia correlated with the most
frequently reported sleep abnormalities,insomniaandRLS.

Low levels of iron have been implicated as the primary cause of RLS and this is directly linked to
CKDanddialysis.”"Maungetal.*hypothesizedthat,brainirondysregulationplaysaroleinRLS,% possibly during transport
across the blood brain barrier. Since iron is an essential cofactor in theproduction of dopamine, low iron levels could
explain the changes in dopamine metabolism thatoccur in RLS. The syndrome is worsened by iron deficiency and
symptoms are improved by ironsupplementation. RLS sufferers show a drop in CSF ferritin levels throughout the
night, while healthycontrolsdonot.Circadianchangesinbrainironstatusarewhatmakethisacircadiandisease.*®

The limitations of the study were that, the data was collected from a relatively small sample size ofpatients from a
single center. Secondly, owing to the smaller subset of patients with different sleepdisorders and in the night shift,
small number of patients having twice weekly dialysis and in the 70-90yeargroup,all
thevariablesresponsibleforsleepdisorderscouldnot beanalyzedadequately.

Finally,longtermoutcomewasnotconsideredasitwasbeyondthescopeofthisstudyperiod.

Sleep disorders are common in patients with ESRD undergoing dialysis and one must realize a
needforateamapproachinvolvingnephrologistsandaneurologist/sleepspecialisttorecognizeandtreatthe complaints
regarding sleep, in order to improve the quality of life, reduce health related risks,’andmortalityinthesepatients.

Conclusion:-

A substantial number of patients with ESRD on hemodialysis have sleep disorders. Insomnia followedby EDS are the
most common maladies. Patients with history of smoking, alcohol consumption ortreatmentwith
benzodiazepinesaremoreprone. Anemia,especiallyiron deficiency,hasacorrelationwithdisorderedsleep.
LowironstatusweremoreprevalentinpatientswithRLS.
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