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OBSTRUCTIVE SLEEP APNEA (OSA): COMMON AND UNDER DIAGNOSED
CONDITION WITH MULTIPLE PREDICTORS & RISK FACTORS

Associate professor, Department of Respiratory Medicine, NKP Salve Institute of

: *
Dr Anil sontakke Medical Sciences and research centre Nagpur*(Corresponding Author)
q Senior Resident, Department of Respiratory Medicine, NKP Salve Institute of
Dr Parthiv Shah Medical Sciences and research centre Nagpur
Dr B O Tayade Professor and HOD, Department of Respiratory Medicine, NKP Salve Institute of

Medical Sciences and research centre Nagpur

ABSTRACT Background- OSA is associated with many risk factors & co-morbidities. Present study was carried out to study the
prevalence of risk factors & co-morbidities in OSA patients. Material & methods- Patients presented with symptoms

of OSA in pulmonary medicine OPD/ IPD of a tertiary care hospital were enrolled. A cross sectional study of 50 patients was done where
polysomnography was performed to confirm the diagnosis. Results- ESS score was normal (0-9) in 24 (48%) patients, borderline (10-12) in 12
(24%) patients & abnormal (>12) in 14 (28%) patients,52% cases were hypertensive, diabetes in 30%, CVE in 2%, daytime sleepiness in 52%,
IHDin 18%, hypothyroidism in 28%, metabolic syndrome in 44%, 36% of patients had depressive symptomas, COPD in 34% & dyslipidemia
in 40%. Conclusion- Risk factors of OSA are easy to interpret and their role in consequences of OSA is noteworthy. The risk factors of OSA
should be evaluated for early diagnosis and to avoid complications.

INTRODUCTION-
Obstructivesleepapneaisasleepdisordercharacterised byrecurrent
episodes of upper airway collapse during sleep with persistent
respiratoryeffort'

Guilleminaultetalfirstcoinedterm”Sleep Apneasyndrome”basedon
polysomnographic findings. It is defined as at least 30 apnoeas of
minimumdurationof10secondsdetectedduringsleep.’

In healthy urban Indian males (35-65 years) Mumbai during aroutine
health check-up revealed prevalence of OSA as 19.5% and OSAS as
7.5%.’Instudyin Delhifrom 2003-2005 between 30-60yearsofage by
polysomnographicevidenceshowedprevalenceof13.74%and3.57%
for OSAand OSAS respectively.‘Menopause increases the risk of OSA
duetoweightgainanddecreaseinhormonelevels.’

EDS is a key symptom of OSA. It starts with passive activities during
daytimeandprogressestoactiveactivitieswhichrequirealertnessand
attentiveness.’

Excessivedaytimesomnolenceismostfrequentlyassessedbyasleep
physicianusingtheEpworthSleepinessScale(ESS).Thisquestionnaire
determineshowfrequentlythepatientislikelytodozeoff.AnESSscore
morethanorequalto10isgenerallyconsideredsleepy.TheESSisuseful
for evaluating responses to treatment. It decreases with effective
treatment.

Neck circumference >16 inches (40.6 cm) in women and > 17 inches
(43.2cm)inmenishighly suggestive of OSAS ‘Ithas been studied that
neckcircumferenceisoneofthemostimportantfactorforOSAandits
severity.”There is increased risk of metabolic complications for men
with a waist circumference of > 102 cm and women with a waist
circumferenceof=89cm.'"’.HigherWHR(>1.0inmen;>0.85inwomen)
indicatesabdominalfataccumulation. Itisassociated withincreased
risk for cardiovascular and respiratory disorders.'” Modified
Mallampaticlassificationcorrelatestonguesizetopharyngealsize."

Polysomnography(PSG)

The standard diagnostic test for OSA is an attended in-laboratory
polysomnography or portable monitoring (PM)."” Polysomnography
records large number of detailed information from various organ
systems during sleep. In laboratory Polysomnography with
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electroencephalographyenabledsleepstagingis“Gold standard”for
diagnosis of OSA.13 In patients having high pre test probability of
moderatetosevereOSAwithoutco-morbidsleepormedicaldisorders,
portable monitoring with type Ill and type IV sleep studies in
conjunction with comprehensive sleep evaluation is adequate for
diagnosis of OSA." Computerised polysomnogram system includes
readings of four electroencephalograms, bilateral electro-
oculograms, chin electromyogram, electrocardiogram, airflow by
nasal pressure transducer and oro-nasal thermocouples, chest and
abdominal wall motion by piezoelectrodes and pulse oximeter.
Polysomnography is done under supervision of trained technician
with seven channels minimum.The dataisanalysed. Sleep stagesare
scored at 30 sec sequential recordings named epochs. Each epochiis
recordedona30cm pieceof paperatarateof 1cm/sec. Nowadaysthis
procedureisdigitalised.*Polysomnography is useful in patients with
excessivedaytimesleepinesswithoutobjectiveevidenceofOSA.High
cost limitedavailabilityisthemostimportantdrawbacks."

VariousLevelsofsleepstudiesareasfollows—

Levellsleepstudy(Attendedin-laboratoryPolysomnography)
Level I study is carried out overnight in laboratory, attended by well
trainedtechnician.ltis"Goldstandard“forevaluationofsleepandsleep
disordered breathingl 29.The parametersevaluatedaresleep stages,
ventilator parameters, cardiac function and limb movementsl 30.Itis
evaluated by EEG, EOG, ECG, EMG, nasal and oral airflow, chest and
abdominalmovementsandpulseoximeter.”.

LevelllStudy(UnattendedPolysomnography)
Thislevelrecordssamevariableswithevaluationofsameparametersas
intypelinabsenceoftechnician.”

LevellllStudy
Minimum of four channels, including two channels of airflow, heart
rate,oxygensaturationattendedorunattended.

LevellVstudy
Itmeasures oxygensaturationorairflow,usuallyunattended.

PortablemonitoringisanalternativetoPSG."”

DiagnosticcriteriaforOSA usedinourstudy.
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Diagnosticcriteria:A,BplusDorCplusD
A.

1. Sleepiness,hypersomnolence,exhaustionorinsomnia.

2. Arousalswithfeelingofasphyxiation/Suffocation.

3. Snoring,breathingpauseswitnessedbysleeppartner.
B.

1. Apnea,Hypopneaorrespiratoryeffortrelatedarousals(RERA)=

5/hoursleep

2. Recordingofrespiratoryeffortduringpartorthewholeevent.
C.

1. Apnea,HypopneaorRERA's>15perhourofsleep.

2. Recordingofrespiratoryeffortduringpartorthewholeevent.

D. The disorder cannot be attributed to other conditions, use of
medicinesorothersubstances.

Aimsandobjectives-
I TostudytheprevalenceofriskfactorsinOSApatients
1. TostudycomorbidityfactorsinpatientswithOSA.

Material&methods-

Patients with symptoms of OSA who presented to pulmonary
medicine OPD/ IPD of a tertiary care hospital, between January 2013
andSeptember2014wereenrolledinthestudy.Aftergettingapproval
from the ethics committee, written informed consent was obtained
fromallparticipants.

It was cross sectional study.

INCLUSIONCRITERIA-

1. Patientsabove18yearsofage.

2. Patients having associated co morbidities like COPD, bronchial
asthma,Interstitiallungdisease

3. Patientswillingtoparticipateinthestudy.

EXCLUSIONCRITERIA-

1. Patientsnotwillingtoparticipateinthestudy.

2. PatientswhowerealreadydiagnosedwithcasesofOSA.

3. Patientswhowerehemodynamicallyunstable,

4. Patients diagnosed with heart failure, psychiatry illness or on

medications.

Patientswhohadundergonehead,neck,throatsurgery.

7. Patientswhowerenotabletoco-operateforovernight
polysomnography.

o

Total50subjectswerefinallyincludedinstudy.Theywereevaluatedon
the basis symptoms, ESS, lab investigations, risk factors and co
morbidities. Otherinvestigationsincluded - Pulmonary function test
and ECG. All patients underwent overnight level Il PSG where
parameterslikeAHI,RDIwereevaluated.

Patients were evaluated for excessive daytime sleepiness using ESS
scaleandwerecategorisedintonormal,borderline&highrisk.

BMI, Neck circumference, Hip circumference, Waist circumference
weremeasured.WaistHipratiowascalculated.

Blood pressure, ENT evaluation & Psychiatry evaluation was done in
everypatient.

In all patients, Level Il overnight Polysomnography was carried out
using computerised polygram system Philips Respironics Alice PDx.
Thefollowingsignalswereincluded;twochannelsof EEG (C3- M2, C4-
M1),twochannelsofelectroocculogram(R-EOG, L-EOG),onechannel
of submental electro myogram, and three channels for ECG. Airflow
was measured using nasal cannula. Arterial oxyhemoglobin
saturation was measured with the help of finger pulse oxymeter.
Thoracic and abdominal movements were recorded by inductive
plethysmography. The computerised polysomnographic system
used for this study was ALICE Sleepware software in department of
pulmonarymedicine.

Definitionsofpolysomnographyeventsinstudy
Apnea-Hypopneaindex(AHI)-

AHI = TotalnoofobstructiveApneas+Totalnoofhypopneas
Totaldurationofsleeptime

Arousal-Itisdefinedasasuddenchangeof EEGfrequencyconsisting
ofalphaandthetaactivityorwaveformswithfrequencygreaterthan16

Respiratory disturbance index (RDI) - The sum of apneas,
hypopneas and respiratory effort related arousals per hour of sleep
confirmedbyEEG.

OSAseveritycategoriesweredefinedasfollows
1. MildOSA-AHI=5but<15

2. ModerateOSA-AHI=15but<30

3. SevereOSA-AHI=30

STATISTICAL ANALYSIS- Data was entered in excel software, and
analysed using IBM-SPSS-25 software. Frequency tables were
prepared and appropriate statistical test like Chi — square and
correlationwereapplied.

RESULTS
Inourstudy,meanagewas51.08years+12.261yearswithminimumof
26yearsand maximum of84years.Meanvaluesofheightwere 161.82
cms+9.475cms.MeanBMIwere30.09Kg/m*+3.958withminimumBMI
of 24.16 Kg/m’ and maximum BMI of 42.010 Kg/m*.Mean waist
circumferencewas106.48+9.247, meanneckcircumferencewas40.98
+2.630whilemeanweightwas78.80+11.848.Meanwaist-hipratiowas
0.999.Waist Hip ratio is greater than orequal to 0.85 in 97% of female
patients. AsWHRis a marker of OSA, study demonstrates that thereis
highprevalenceofhigherWHRinOSApatients.

TABLE1:DEMOGRAPHICPARAMETERSOFSTUDYPOPULATION

N=50 Mean Median (Std. Mini |Maxi
Deviation|mum [mum
Age (yrs) 51.08 50.00 12.261 26 84
Height (cms) 161.82 161.50 [9.475 143 182
Weight (kgs) 78.80 74.50 11.848 63 120
BMI (Kg /m2) 30.09368 (29.415 |3.959 24.160(42.010

Waist circumference (cm)|106.20 106.00 |9.247 88 126
Hip Circumference (cm) [106.4800 [105.0 8.288 93.00 [130.00

Neck circumference (cm) [40.98 40.00 2.630 36 47
Waist - Hip ratio 0.999 1.01 0.865 0.82 |1.16
ESS score 10.90 10.00 3.945 4 22

In our study, majority of patients i,e.20 (40%) patients had grade lll
Mallampati score while 15 (30%) had grade Il Mallampati score
followedbygradelVin9(18%)patientsandgradelin6(12%)patients.29
(58%)patientshadgradelllandgradelVMallampatiscore.

FIGURE1:FREQUENCYDISTRIBUTIONOFMODIFIED
MALLAMPATISCOREINSTUDYPOPULATION
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Inpresentstudy,all patientsweresubjectedtoESSquestionnaire and
underwentlevellIPSG.Outof50patients,ESSscorewasnormal(0-9)in
24 (48%) patients, borderline (10-12)in 12 (24%) patients &abnormal
(>12)in14(28%)patients
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FIGURE2:FREQUENCYDISTRIBUTIONOFESSSCORE
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Inpresentstudy,outof50patients,15(30%)patientshad AHlscoreof5-
14.99,17 (34%) patients had AHI score of 15-29.99 while 18 (36%) had
AHlscoreof>30.

FIGURE3:FREQUENCYDISTRIBUTIONOFAHISCORE
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Inourstudy52% caseswerehypertensive, diabetesin30%, CVEin 2%,
daytime sleepiness in 52%, IHD in 18%, hypothyroidism in 28%,
metabolic syndrome in 44%, 36% of patients had depressive
symptomas,COPDin34%&dyslipidemiain40%.

FIGURE4:STUDYOFCOMORBIDILLNESSINOURSTUDY
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In present study, snoring was present as most common symptom in
94%patientsfollowedbydaytimesleepinessandrestlesssleepin84%
and68%respectively.lrritabilitywasseenin60%,chokingandgasping
sensationwhileasleepwaspresentin50%,morningheadachein52%&
witnessedapneasin42%.

FIGURES:CLINICALSYMPTOMSOFOSA
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Pearson's correlation i.e. r value is 0.276 which indicates positive
correlationbetweenBMlandAHIscoresuggestingincreaseinAHlwith
increaseinBMI

FIGURE6-:CORRELATIONBETWEENAHIANDBMI
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Pearson's correlation i.e. r value is 0.36 which indicates positive
correlationbetweenAHlandESSscoresuggestingincreaseinAHIwith
increaseinESSscore

FIGURE7:CORRELATIONBETWEENAHIANDESS
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DISCUSSIONANDCONCLUSION

The present study is a clinic based cross sectional study. Snoring was
present as most common symptom in 94% patients followed by
daytime sleepiness and restless sleep in 84% and 68% respectively.
Choking and gasping sensation while asleep was present in 50%,
morningheadachein52%.Therewassignificantcorrelationbetween
variables like BMI, ESS, Neck circumference and Metabolic syndrome
with AHI. AllpatientsweresubjectedtoESSquestionnaire (Annexure
IV)andunderwentlevel lIPSG.MeanESSscoreinthisstudy population
was 10.90.It was observed that the values of RDI and AHI in study
population were identical which can be explained on the fact the
scoring of arousalswerestrictly defined as per AASM criteria29. Inour
study, majority of patients i,e.20 (40%) patients had grade lll
Mallampati score while 15 (30%) had grade Il Mallampati score
followedbygradelVin9(18%)patientsandgradelin6(12%)patients.29
(58%) patientshad gradellland grade |V Mallampatiscore.In present
study, out of 50 patients, 15 (30%) patients had AHI score 5-14.99, 17
(34%) patientshadscorebetween 15-29.99while 18(36%) hadscore >
30.

Inourstudy52% caseswerehypertensive, diabetesin30%, CVEin 2%,
daytime sleepiness in 52%, IHD in 18%, hypothyroidism in 28%,
metabolic syndrome in 44%, 36% of patients had depressive
symptomas, COPDin 34%&dyslipidemiain40%.JouleJ.Lietal (2014)
showed prevalence of hypertension as 236 (61.8%), diabetes in 66
(17.3%), Depression as 49 (13.5%) in previously undiagnosed OSA
cases.21Robichaud-Hallé Letal (2012) study of OSA with morbidities
showedprevalenceashypertensionin63(52.5%),Diabetesas31(25.8
%), depression in 35 (29.2%), heart disease. as 30 (25%), 12(10%)
prevalenceofThyroiddisease among1200SApatients.22

OurstudyshowsAHlandneckcircumferencearepositively correlated
withpvalue0.023.Cutoffvalueof neckcircumferenceformalewas43
cmandforfemalewas40cmrespectively.

Inpresentstudy,44%patientswereoverweight,48%wereobesewhile
only8%werewithnormalBMI.BMIshowspositivecorrelationwith AHI
with p value 0.05 which is statistically significant.Chen X et al
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30publishedin2014thatobesitywaspresentin32.8%ofOSApatients.
WaistHipratioisgreaterthanorequalto0.85in97%offemalepatients.
As WHR is a marker of OSA, study demonstrates that there is high
prevalence of higherWHRin OSA patients.Male gender, highergrade
Mallampatiscore, higherBMI,increasedneckcircumferenceandwaist
hipratioareriskfactorsassociatedwith OSA.Systemichypertensionis
most common comorbidity associated with OSA. Metabolic
syndrome, diabetes mellitus, hypothyroidism are another
comorbiditieswhichcontributefordevelopmentofOSA

Risk factors for OSA along with co morbidities were significantly
prevalent.Thisshowsthatriskfactorsareeasytointerpretandtheirrole
inconsequencesofOSAisnoteworthy.TheriskfactorsofOSAshouldbe
evaluatedforearlydiagnosisandtoavoidcomplications.

LIMITATIONSANDSCOPEFORFUTURERESEARCH
»  Purposivesamplingmethods
« Areasbasedresearch

Future research is required to further delineate and characterize the
prevalenceofriskfactors&co-morbiditiesinOSApatients.
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