JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN

O3sbik Makana / OpueuHansHass Cmames / Original Article

DOI: 10.23950/1812-2892-JCMK-00668

Neuro-cognition in patients of obstructive
sleep apnoea syndrome

Rayees Ahmad Bhat,' Masood Tanvir> Musharaf Bashir!

!Department of Physiology, GMC & SMHS hospital,
Srinagar, Jammu and Kashmir, India

’Department of Internal Medicine, GMC & SMHS
hospital, Srinagar, Jammu and Kashmir, India

@ This work is licensed under a
Creative Commons Attribution 4.0
BY International License

Received: 2019-02-15
Accepted: 2019-03-06
UDC: 616.1

Abstract

Background: Obstructive Sleep Apnoea Hypoapnoea Syndrome (OSAHS)
is known to be associated with impairment in neuro-cognitive functions. This
impairment in cognition is associated with daytime sleepiness that results in
occupational deficits and an increased risk of automobile accidents.

Objectives: The aim of the study was to assess Neuro-cognition in patients
of Obstructive Sleep Apnoea Hypoapnoea Syndrome (OSAHS)

Material and methods: Our study was an observational cross-sectional
study. Eligible patients (n=205) undergoing polysomnography were categorized
into Snoring (n=105), Mild OSA (n=70), Moderate OSA (n=17) and Severe
OSA (n=13) groups, based on Apnoea Hypoapnoea Index (AHI). The Montreal

Cognitive Assessment (MoCA) and the Mini-Mental State Examination
(MMSE) Questionnaires were administered to assess their cognitive functions
and the correlation between Questionnaire scores and severity of OSAS was
determined.

Results: MMSE Questionnaire detected overall cognitive impairment
in 22% of OSA patients while as MoCA Questionnaire detected overall
cognitive impairment in 33% of the same OSA patients. The frequency
of mild neurocognitive impairment as detected by MMSE Questionnaire
increased progressively as the severity of OSA increased from Snoring(6.7%)
to Mild OSA(17.1%), Moderate OSA(29.4%) and severe OSA(38.4%). MoCA
Questionnaire demonstrated the same pattern except that it was more sensitive.
It detected cognitive impairment of 12.4% in Snoring group, 27.1% in Mild
OSA group, 41.2% in Moderate OSA group and 53.9% in Severe OSA group.

Conclusion: Neurocognitive impairment is common in patients with
OSAHS. The MoCA is a more sensitive tool than MMSE for the assessment
of mild cognitive impairment in OSAHS patients, whose performance on the
MMSE is in the normal range.

Key words: MMSE, MoCA, AHI, OSA, OSAHS

YUKBIHBIH OBCTPYKTHUBTI AITHO3ChI CUHIPOMBI BAP IMMALIMEHTTEPIEI'T HEHPOKOTHUTUBTLIIK
Paiiuc Axman Bxar!, Macyn Tanup?, Mymapad bBaump!

'®uzunonorus Genimureci, [lpu Maxapamka Xapu Cunrx MemsekeTTik Meauunna komiepki sxone [ocnurani, Cpunarap, xkammy sxone Kammup wrarst, Maaust
[uiki Meawimaa Gemimieci, [pu Maxapampka Xapu CHHIX MeMitekeTTik MeuiuHa Koyienki sxone Tocnurani, Cpunarap, [bkammy sxone Kaumvup wrrarst, MHaws

J Clin Med Kaz 2019;1(51):44-49

Corresponding Author: Musharaf Bashir,
Demonstrator, Department of Physiology, GMC &
SMHS hospital, Srinagar, Jammu and Kashmir, India.
Tel.: +917042272380.

Email: drmusharaf. mb@gmail.com

T¥XKbIPbIMOAMA

Kipicne: Bapimi3 6inetiHaen, YWKbIHbIH OOCTPYKTUBTI anHO3 — FMMOMHO3 CUHAPOMbI HEMPOKOTHUTUBTI (DyHKUMsSNapabliH Oy3blnybiHa anbin
keneni. MyHaaii 6y3biny KyHAi3r YAKbILWbINAbIKNEH 6ainaHbICTbl, 0N KaCiou LblFbIHAaPFa arnbin Kenesi >koHe aBTOKeriK OKUFanapbIHbIH XoFapbl kayniH
TyFbl3agbl.

MakcarTapsbi: Byn 3epTTeyaiH MakcaThbl YKbIHbIH 0BGCTPYKTUBTI aNHO3 - TMMONHOS CUHAPOMbIHA LUANAbIKKaH NaLMeHTTePAiH HEMPOKOrHUTUBTIMIFIH
Garanay 6onbin Tabbinaapl.

MaTtepuangap xaHe apgictepi: bi3giH wony kengeHeH 3epTTeyiMisge enwemaepre CoOMkec KemneTiH XXaHe MnonucomHorpadusgaH eTKeH
(n=205) naumeHTTEp KaTbICTbI. [MauneHTTep MbiHagan TonTapFa GeniHai: anHO3-TMMNOMNHOS MHAEKCIHE Calikec Kopbibl 6ap nauneHTTep (n=105), a3
OeHrevigeri yikbIHbIH 0BCTYKTUBTI anHo3 cuHapombl 6ap naumeHTTep (n=70), opTawia AeHrenaeri yibikbIHbIH 0BCTPYKTUBTI anHo3 cUHAPOMbI Gap
nauuneHTTep (N=17) xxoHe ayblp AeHrenaeri YKbIHbIH OGCTPYKTUBTI anHO3 cuHApOMbI 6ap nauuneHTTep. KorHuTuBTi dyHKuMsinapabl 6aranay yiliH
KOrHUTWBTI dpyHKUMsnapabl 6aranayabiH MoHpeans LwKkanachl keHe ncuxukarnblk MapTebeciH baranayabiH Kpickalua Likanack! 6ovibiHILa cayarnHa-
Manap KongaHblngbl, CoHaaw-ak cayan HaTUXenepi xxaHe YNKbIHbIH 0BCTPYKTUBTI anHO3 CUHAPOMbIHLIH aybIprblK AeHrei apacbiHaa CoMKECTIKTep
ankbiHAanabl.

Hatuxenepi: KorHutueti dyHkumsnapabl Garanay ylwiH ncuxukanblk MapTebeHi GaranayabiH Kpickawa wkanacbl GoiiblHIWA cayarnHa-
Ma YMKbIHbIH OBCTPYKTUBTI anHo3 cuHApOMbl 6ap 22% nauueHTTepiHAe Kanmnbl KOrHUTUBTI Oy3binyabl ankblHAAAb!, an KOrHUTUBTI yHKUMAnap-
bl 6aranaynbiH MoHpeanb Lukanace! 6oibiHWA cayarnHama yiKblHbIH OBCTPYKTUBTI anHoa cuHapoMbl 6ap con HaykactapablH 33%-aa Oy3binyasl
Garikagbl. KorHuTuBTi dhyHKUManapabl 6aranay yiliH ncuxukansik MeptebeHi 6aranayabii Keickalla wwkanacbl 6oibiHLLa cypay KepceTin oTbipFaHaan,
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opTalla HeMpPOKOTHUTUBTI By3bINyAbIH, XKWiniri YAKbIHBIH 06CTPYKTUBTI anHO3 CUHOPOMbIHBIH ayblpribifbl AeHreniHiH KopbinaaH 6actan(6.7%) xeHinre
[eniH(17.1%), opTawa (29.4%) xaHe ayblp (38.4%) kyLueto LamacbklHa kapaw apTein oTbipraH. KorHutueTi dyHkumanapael 6aranayabiH, MoHpeanb
LKkanacel boviblHLLIA cayan Aan con kepiHicTi 6epai, Tek on HakTbipak 6onabl. Cayan yiKbIHbIH 06CTPYKTMBTI anHo3 CUHAPOMbIHA LWanAblkkaH KOpbIrbl
6ap nauuneHTTep TOObIHAA 12.4% KOrHUTUBTI Oy3biNyabl, XEHiN AeHrenni yKbIHbIH OBCTPYKTUBTI anHo3 CUMHAPOMbIHA LaniblkkaH nauveHTTepae
27.1% korHnTuBTI By3binyabl, 41.2% KOrHUTUBTI Oy3binyabl opTalla AeHrenni yKpiHbIH OGCTPYKTUBTI anHO3 CUHAPOMbIHA LanablkkaH naumMeHTTepae
xaHe 53.9% KorHMTMBTI By3binyabl ayblp AeHremnni yikpiHbIH 06CTPYKTMBTI anHo3 CMHAPOMbIHA LWanablkkaH naumeHTTepae avkbiHaaabl.

KopbITbiHAbI: HelpokorHntueTi Gy3binynap yWKblHbIH OGCTPYKTUBTI anHO3 — rMMOMHO3 cuHAPOMbI 6ap mauMeHTTep apacbliHoa TaparnfaH.
MafbiHanapablH QypbiC Anana3oHblH KepceTeTiH KOTHUTUBTI doyHKUMsnapabl 6aranay ylwiH ncuxvkanslk MapTebeciH 6aranayabiH Kbickalla wkana-
CblHa kapafaHaa, KOrHUTWBTI dpyHKumsAnapabl 6aranayabii MoHpeans Lwkanackl YiKbIHbIH 0OCTPYKTUBTI anHO3-rMNoMNHo3 cuHAPOoMbl 6ap nauveHTTep
apacblHAa XeHin KOrHUTUBTI Oy3blnynapabl 6aranayabiH HakTelpak Kyparnbl 6onbin Tabbinagp.

Herisri ce3pep: KorHUTUBTI pyHKUMsNapabl 6aranay yLiH ncuxvkanblk MapTebeciH GaranayablH Kbickalla LiKanachl, KOTHUTUBTI pyHKUmMsANap-
Obl 6aranayabiH MoHpeanb LiKanachl, anHo3-rMNomnHo3 UHAEKCI, YWKbIHbIH 0OCTPYKTUBTI anHO3 CUHAPOMbI, YNKbIHbIH 0OCTPYKTUBTI anHO3 — rMnomnHo3
CUHOPOMbI
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PE3IOME

BBepeHue: Kak 13BeCTHO, CMHAPOM OBCTPYKTUBHOIO anHO3 - MMMNOMHO3 CHa MPUBOAUT K HapYLUEHUSIM HEMPOKOTHUTUBHBIX (OYHKLMIA. Takoe
HapyLUeHue CBA3aHO C AHEBHOWN COHMMBOCTLIO, KOTOpasi NPUBOAMT K NPOheccMoHarnbHbIM yObITKam 1 NOBbILLIEHHOMY PUCKY aBTOTPAHCMOPTHBIX NPO-
NCLLECTBUNA.

Llenu: Llenbto HacTosiLLEero nccneoBaHns BNAETCst OLeHKa HEMPOKOrHUTUBHOCTM Y NALMEHTOB C CUHAPOMOM OBCTPYKTUBHOIO anHoa - rinon-
HO3 CHa.

MaTtepunanbl u metoabl: B Halwem 0630pHOM NonepeyHOM WUCCNeaoBaHUW MPUHANW yYacTue NauWeHTbl, YAOBNETBOPSIOLME KPUTEPUSM U
npotleaLune nonucomHorpadguio (n=205). MauneHTbl 6bINM pas3geneHsl Ha creayroLwme rpynnbl: naumMeHTbl ¢ xpanoM (n=105), naumeHTbl ¢ Nerkom
CTENeHbI0 CMHAPOMa 06CTPYKTUBHOIO anHo3 cHa (N=70), NauneHTbl C yMEPEHHOW CTEMEHbIO CUHAPOMAa OGCTPYKTUBHOIO arnHo3 cHa (n=17) 1 naumeH-
Tbl C TSDKENOW CTEMNEHBIO CUHAPOMa 0BCTPYKTMBHOIO anHoa cHa (n=13) cornacHo MHAEKCY anHO3-rMMonHo3. [ns oLeHKM KOTHUTUBHBIX (PYHKLMIA Bbinn
3a/1eicTBOBaHbI aHKeTbl N0 MoHpeanbCcKon LKane OLEHKM KOTHUTUBHbBIX (OYHKLMIA 1 KpaTkoi LiKane OLEeHKM NCUXUYECKOro cTaTtyca, a Takke Obinu
onpepneneHbl COOTBETCTBUA MeXAy pe3ynsTataMu onpoca v CTENEHbIO TSHKECTU CUHAPOMA OBCTPYKTUBHOMO anHo3 CHa.

Pesynbratbi: AHkeTa no KpaTkol Likarne oLeHKM MCUXUYECKOro cTaTyca Ansl OLEHKU KOTHUTUBHBIX OYHKLMIA BbisiBUNa o6LLEe KOTHUTUBHOE
HapyLueHve y 22% nauyueHToB C CMHAPOMOM OBGCTPYKTMBHOMO anHoa cHa, B TO BpeMsi kak aHkeTa no MoHpearnbCKon LuKane OLEeHKA KOTHUTUBHbIX
hYHKLMI BbisiBUNA 0bLLee KOrHUTMBHOE HapyLueHue y 33% Tex e nauneHToB ¢ CUHAPOMOM OBCTPYKTMBHOIO anHod cHa. Kak nokasan onpoc no Kpa-
TKOW LLKarne OLeHK/ NCUXMYECKOro cTaTyca Ans OLEHKN KOTHUTUBHBIX (DYHKLWIA, YacToTa yMepPEeHHbIX HEMPOKOrHUTUBHbIX HAPYLLEHWUI yBENUYMBanach
No Mepe YCUIEHUs CTENEeHN TSHKECTU CMHAPOMa OBCTPYKTMBHOIO anHo3 cHa oT xpana (6.7%) Ao nerkon (17.1%), ymepenHow (29.4%) v Tspkenon
(38.4%) cteneHn cnHapoma o6CTPYKTUBHOTO anHoa cHa. Onpoc no MoHpeanbCKow LKane oLeHKN KOTHUTUBHBIX (OYHKLMIA Nokasan Ty e KapTuHy, 3a
MCKITOYEHEM TOro, YTO OHa Bbina 6onee TouHon. ONpoc BbIABWN KOTHUTUMBHOE HapyLleHne 12.4% B rpynne nauneHToB ¢ xpanom, 27.1% B rpynne ¢
nerkon cteneHbto, 41.2% B rpynne ¢ ymepeHHon cteneHbto 1 53.9% B rpynne ¢ TSXENon CTENEHbIO TSHKECTUN CUHAPOMa 06CTPYKTUBHOIO anHoa cHa.

3akntoyeHue: HelpoKOrHUTMBHbIE HapyLUEeHWs PacnpocTpaHeHbl cpeau NauMeHToB C CUHAPOMOM OOCTPYKTMBHOIO anHo3 - rMnanHod cHa.
MoHpeanbckast LKana oueHKy KOTHUTUBHbIX (OYHKUMIA SBRsieTcsl 6onee TOYHbIM MHCTPYMEHTOM AJSt OLEHKM NETKUX KOTHUTUBHbIX HapyLUEHUIA cpeam
nauMeHTOB C CUHAPOMOM OBCTPYKTVBHOTO anHoO3 - rMnanHoa cHa, Yyem KpaTkas Likana OLEeHKU NMCUXMYECKOro cTaTyca ANt OLEHKN KOTHUTUBHBIX (DYHK-
LW, KoTOopas NoKkasblBaeT HOPMasbHbIN AMana3oH 3Ha4YeHWI.

KntouyeBble crioBa: kpaTkasi LWkana OLeHKN NCUXUYECKOro cTaTyca AMs OLEeHKN KOTHUTUBHBIX pyHKUMIA, MoHpeanbckas LuKana oueHKuU KOrHu-
TUBHbIX (PYHKLWIA, NHAEKC anHO3-rMMnomnHoa, CUHAPOM OBCTPYKTUBHOIO anHo3 CHa, CMHAPOM OOCTPYKTUBHOIO anHoa - rMnanHoa cHa

Introduction

Obstructive Sleep Apnea Syndrome (OSAS) is a common
sleep-related breathing disorder affecting 5% of the general
population [1]. OSAS is characterized by periodic complete or
partial cessation of breathing while sleeping. These recurrent
events of breathing result in fragmented sleep and recurrent
hypoxemia (reductions in hemoglobin oxygen levels) [2]. It
has been documented that OSAS causes excessive daytime
sleepiness, mood changes and dysfunctions in several cognitive
domains [3,4]. Obstructive sleep apnea is part of a spectrum of
sleep related breathing disorders which also includes central
sleep apnea (CSA), mixed sleep apnea, upper airway resistance
syndrome (increased respiratory effort without apnea or
hypopnea) and snoring [5,6]. Obstructive sleep apnea/hypopnea
syndrome is defined as an obstruction of airflow for 10 seconds
or longer. It occurs when the muscles relax during sleep, causing
soft tissue in the back of the throat to collapse and block the
upper airway. Apnea is characterized by the cessation of airflow
(decrements in airflow of >90%) for 10 seconds or more [5,6,7].
On the other hand, hypopnea is characterized by a reduction of
>50% in airflow for 10 seconds associated with a >4% decrease
in oxygen saturation and/or arousal [8] while in accordance with
the American Academy of Sleep Medicine guidelines hypopnea

is defined as a decrease of >30% in airflow followed by >4%
oxygen desaturation [7]. The diagnosis of the syndrome is based
on daytime and nocturnal symptoms and especially on a full-night
polysomnogram [9], which includes electroencephalographic,
electro-oculographic, electromyographic, oxygen saturation,
oral and nasal airflow, respiratory effort, electrocardiographic
and leg movement recordings [7]. OSAS severity is defined
according to apnea-hypopnea index (AHI), by calculating the
sum of apneas plus hypopneas per hour of sleep. According to
apnea/hypopnea index (AHI), OSAS patients are divided into 3
groups of severity: mild OSAS (AHI>5), moderate OSAS (AHI=
15-30), and severe OSAS (AHI>30) [7,4]. The occurrence of
OSAS among children is 1-3 % [10]. It affects 2% of women
and 4% of men in middle age adults [1]. In older adults (>65
years), it has been reported that 62% of them present hypopnea
episodes and 24% have apnea episodes above normative index
[11]. A newest study on a population — based sample of subjects
aged 30 to 70 year found that 19% of men and 15% of women
have AHI> 10 [12].

Materials and methods
The study was conducted in the Postgraduate Department
of Physiology Government Medical College Srinagar. The
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study period was from April 2014 to September 2015. It was
a cross-sectional observational study. The study area was
Kashmir province of Jammu and Kashmir state. Subjects for the
study were selected from the list of patients already dated for
Polysomnography at Government Chest Disease Hospital with a
primary complaint of snoring, excessive day-time sleepiness and
clinical suspicion of OSAS who fulfilled the selection criteria.
Government Chest Disease Hospital is an associated Hospital of
Government Medical College Srinagar. The group consisted of
both males and females of age between 18 years and 65 years. A
total of 205 subjects participated in our study. The subjects were
selected through simple random sampling. The subjects with the
following characteristics were excluded from the study:

» age below 18 years or above 65 years

» patients who refused to participate in the study

o presence of other sleep disorders (International
Classification of Sleep Disorders (ICSD-II) diagnosis), such as
central sleep apnoea, restless leg syndrome, rapid eye movement
(REM)-sleep behavioral disorder, periodic limb movement
disorder and narcoleptic spectral disorder, history of receiving
medical intervention for sleep-related breathing disorders.

» other diseases such as cancer, severe physical disability
and mental disorders, including those requiring concomitant use
of medications that would impact on the quality of life, mental
health and sleep profiles of the patients.

Subjects were selected only after their proper consent to
participate as subjects in the study. History part included name,
address, age, sex, contact number, history of illness (both present
and past), family history, personal history and drug history.
Examination part included the general physical examination and
relevant systemic examination. Information regarding quality
of sleep, medical history and concomitant use of medications
was obtained through patient interviews and reviews of
the medical records. Examination part included the general
physical examination and relevant systemic examination. The
weight of the subjects was measured by a weighing machine,
with minimum clothing and shoes removed. The reading was
recorded to the nearest kilogram. Body height was measured
using a stadiometer. Body mass index (BMI) was calculated by
Quetlet’s index [weight (kg) / height (m)2].

The 205 patients were categorized into four groups
according to the diagnostic criteria for OSAS, as recommended
by the American Academy of Sleep Medicine and based on
assessment of AHI by overnight Polysomnography. The four
groups were:

I. Primary snoring group (AHI < 5 events/h, n = 105).
This group did not meet the polysomnographic (PSG) cut-off
criteria for OSAS and patients were categorized into either the
‘snoring group’ or the ‘normal AHI group.

II. Mild OSAS group (AHI >5 events/h, n = 70);

II1.Moderate OSAS group (AHI 15-30 events/h, n = 17);
and

IV. Severe OSAS group (AHI >30 events/h, n = 13).

All the subjects, at the time of their first visit, underwent
neuropsychological testing and overnight polysomnography.

Neuropsychological testing: Two neuropsychological
tests, including the MoCA and MMSE were administered to all
participants during their first visit, before the clinical diagnosis
was established to prevent the bias which could influence the
administration and interpretation of the tests.

Montreal Cognitive Assessment: English version of the
MoCA questionnaire was used in this study. MoCA is a 30-point
test covering eight cognitive domains: (i) visuospatial and
executive; (i1) naming; (iii) memory; (iv) attention; (v) language;

(vi) abstraction; (vii) delayed recall; and (viii) orientation. Scores
<26 are considered to be indicative of mild neurocognitive
impairment. A bonus point is given to individuals with 12 years
or fewer of formal education.

Mini-Mental State Examination: English version of the
MMSE questionnaire was administered to assess several areas of
cognitive function, including orientation, attention, immediate
and short-term recall, language and ability to follow instructions.
The maximum score in the MMSE is 30, with normal values
being 25 and above. A score of 21 to 24 is considered as mild
cognitive impairment; a score of 10 to 20 is considered as
moderate impairment and a score less than 10 is considered as
severe cognitive impairment.

Polysomnographic (PSG) studies:  For all patients,
overnight PSG (Alice®5, Philips Respironics, USA) was
performed in an attended setting on the first night of admission
at sleep laboratory of Government Chest Disease Hospital, from
10 pm to 6 am the following morning, with at least 7h of total
recording time considered necessary for successful monitoring.
PSG included assessments of airflow using oronasal thermistors
and a nasal pressure transducer, thoracic and abdominal
respiratory movements, SaO2 by pulse oximetry, snoring and
body position, an electroencephalogram (C3/A2, C4/Al1, O1/
A2, O2/A1), electrooculogram, chin and leg electromyogram
and ECG. The following PSG variables were measured: AHI
(total number of apnoeas and hypopnoeas per hour of sleep),
oxygen desaturation index (ODI, defined as the sum of the
oxyhaemoglobin desaturations of >4% per hour of sleep),
minimum pulse oxygen saturation (L-Sa02), percentage of time
spent at Sa02 < 90% (Time- (Sa02 < 90%)), non-REM sleep
phase 1-3, REM sleep and respiratory arousal index. All PSG
data were analyzed by experts, using the new scoring criteria
defined by the American Academy of Sleep Medicine in 2007.
The traditional

Rechtschaffen and Kales terminology for the five sleep
stages (i.e. stages 1, 2, 3, 4 and REM sleep, with stages 3 and
4 collectively referred to as slow wave sleep) was applied in
this study. Apnoeas were scored when there was a complete
cessation of airflow or 90% or more drop in the peak thermal
sensor excursion for at least 10 sec. Hypopnoeas were scored
when (i) there was a drop in nasal pressure signal excursion of
30% or more from baseline lasting at least 10 sec, with 4% or
more desaturation from pre-event baseline; (ii) there was a drop
in nasal pressure signal excursion of 50% or more from baseline
lasting at least 10 sec, with 3% or more desaturation from pre-
event baseline; and/or (iii) the event was associated with arousal.

Statistical analysis

Statistical analysis of the data was carried out by using
OpenEpi (Open Source Epidemiological Statistics for Public
Health Version 3.03, www.OpenEpi.com). Data variables: Age,
Weight, Height, Body Mass Index (BMI), MMSE Scores and
MoCA Scores were expressed as Mean+SD. Students t-test
(unpaired) for difference of means was applied for comparing
these parameters among Snoring and OSA groups. Comparisons
among the Snoring and OSA groups with respect to cognitive
impairment and other nominal data were performed by Chi
Square Tests. These tests were two sided and were referred
for p-values for their significance. Any p- value less than
0.05(p<0.05) was taken as statistically significant.

Results
Out of the total 205 subjects, as shown in Table 1, 100
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Table 1 Distribution of subjects according to study group and cognitive impairment

Subject Group Number Cognition Percentage
of MMSE MoCA MMSE MoCA
Subjects Normal Impaired Normal Impaired Normal Impaired Normal Impaired

Snoring 105 98 07 92 13 93.3 6.7 87.6 12.4
0SA 100 78 22 67 33 78 22 67 33
Mild OSA 70 58 12 51 19 82.9 17.1 72.9 27.1
Moderate OSA 17 12 05 10 07 70.6 29.4 58.8 41.2
Severe OSA 13 08 05 06 07 61.6 38.4 46.1 53.9
All 205 176 29 159 46 85.9 14.1 77.6 224
(OSA+Snoring)
OSA: Obstructive Sleep Apnoea, MMSE: Mini Mental State Examination, MoCA: Montreal Cognitive Assessment
Demographic,Polysomnographic and neuro-cognitive parameters of the study subjects

Parameter Snoring Mild OSA Moderate OSA Severe OSA p-value

Number (n) 105 70 17 13 -

Gender (Male/Female) |31 /74 40 /30 05/12 06 /07 -

Age (Mean=SD) years 49.33+11.24 50.11+8.84 57.64+7.21 51.46+8.25 0.1179

BMI (Mean+SD) kg/m2 |25.41+3.80 25.50+3.45 28.70+2.86 35.00+4.08 0.0019**

AHI (Mean+SD) 3.47+1.22 11.05+3.09 20.25+2.86 45.42+10.76 -

MoCA Score (Mean+SD) | 27.33+1.87 26.50+1.87 24.52+2.54 23.07+5.23 <0.0001***
MoCA < 26 n (%) 13 (12.4) 19 (27.1) 07 (41.2) 07 (53.9) 0.0004**

MMSE Score 27.54+1.99 26.97+1.94 24.35+2.69 23.15+4.92 <0.0001***
(Mean+SD)

MMSE < 25 n (%) 07 (6.7) 12 (17.1) 05 (29.4) 05 (38.4) 0.0016**

OSA: Obstructive Sleep Apnoea, MMSE: Mini Mental State Examination,
index, AHI: Apnoea hypopnoea index.
** Highly significant: *** Very highly significant.

(49%) had OSA (obstructive sleep apnoea) while as 105 (51%)
were classified as snoring group. Out of total 100 OSA patients,
70 (70%) had mild OSA, 17 (17%) had moderate OSA and 13
(13%) had severe OSA.

Discussion

Patients with Obstructive Sleep Apnoea (OSA) often
experience daytime sleepiness, and in some cases, also neuro-
cognitive deficits. A large study based on a survey of over 700
individuals with sleep apnoea or snoring showed that men aged
30-60 years with polysomnographically confirmed sleep apnoea
were three times more likely to report difficulty in concentrating
than individuals whose snoring did not include apnoeic events.38

The most consistently reported cognitive deficits in
OSA, as evaluated by neuropsychological examination using
standardized tests, are impairment in attention capacity (e.g.
reduced information processing speed and short term memory
span), decreased vigilance and executive function deficit (e.g.
reductions in mental set shifting, and working memory updating
and monitoring, and inhibition of dominant response). It has
also been increasingly recognized in recent years that the
neurocognitive deficits experienced by OSA patients are largely
mild cognitive impairment (MCI), which is an intermediate
clinical state between normal cognitive ageing and dementia that
precedes and leads to dementia in many cases. MCI is a topic of
intense interest because it is considered an appropriate disease
state for early therapeutic intervention.

Although several screening instruments are available,
there are no consensus criteria for clinical diagnosis of cognitive
dysfunction. The MMSE is the most widely used tool, but has

MoCA: Montreal Cognitive Assessment, BMI: Body mass

been reported to be inadequate for detecting MCI. To address
this challenge, the MoCA was developed as a rapid tool with
high sensitivity and specificity for assessing patients who
present with mild cognitive complaints and usually perform
in the normal range on the MMSE. In our study, patients with
various severities of OSA, were evaluated using both the MoCA
and MMSE questionnaires. Both MMSE and MoCA scores were
demonstrated to decrease progressively across the spectrum from
snoring, to mild, moderate and severe OSA, but MoCA being
more sensitive than MMSE in detecting MCI. In the present
study, 33% of the OSA patients showed cognitive impairment,
based on the recommended MoCA cut-off score while as only
22% of the OSA patients showed cognitive impairment, based on
the recommended MMSE cut-off score These findings indicate
that MoCA offers better sensitivity for detecting neurocognitive
impairment in OSA patients and can be used for neurocognitive
assessment of OSA patients with normal MMSE results, who
would otherwise be presumed to have no cognitive deficit. The
MMSE primarily tests memory and language abilities, whereas
the MoCA assesses a broader range of cognitive domains. Based
on the findings from this study, MoCA could be used by clinicians
as a rapid screening instrument for detecting neurocognitive
impairment in patients with OSA.

The cellular and molecular mechanisms underlying
the neurocognitive impairment associated with OSA remain
poorly defined and warrant further investigation. Multiple
pathophysiological processes or pathways, including oxidative
stress, inflammatory responses, reduced synaptic plasticity and
neuronal apoptosis, have all been suggested to contribute to
neuropsychological dysfunction.
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In our study, 205 subjects (82 males and 123 females) dated
for polysomnography participated. 105 (51%) had Snoring and
100 (49%) had Obstructive Sleep Apnoea (OSA) on overnight
polysomnography.

Both MMSE and MoCA scores (Mean = SD) were
significantly lower (p<0.000004) in OSA group as compared
to Snoring group. These results of the study point towards
a significant neuro-cognitive impairment in OSA group as
compared to Snoring group.

Chen R et al (13) studied 394 patients and classified them
into primary snoring group and mild, moderate and severe OSAS
groups on the basis of Apnoea Hypoapnoea Index (AHI) and
assessed their neuro-cognitive functions by using MoCA and
MMSE Questionnaires. Their study demonstrated that 36.4%
of subjects in OSA group and 15.2% of subjects in Snoring
group were having neuro-cognitive impairment on testing by
MoCA Questionnaire. On testing with MMSE Questionnaire
the study could not detect any cognitive impairment in either
group. Our study showed that 33% of subjects in OSA group and
13% of subjects in snoring group were having neuro-cognitive
impairment on testing by MoCA Questionnaire. The results
from the two studies are fairly consistent. In our study, MMSE
Questionnaire detected 22% of subjects in OSA group and 6.7%
subjects in Snoring group having neuro-cognitive impairment.
In this case results are different. Their study concluded that
MoCA scores decreased progressively across the spectrum
from Snoring to severe OSAS. Our study demonstrated the
same. Their study showed that MoCA is a more sensitive tool in
detecting cognitive impairment in patients of OSA than MMSE.
Our Study concurs to that. Their study included subjects aged
between 30 and 65 years, while as our study included subjects
aged between 18 and 65 years. Their study included association
between the degree of hypoxemia and cognitive impairment,
while as we did not include this parameter in our study. In their
study, subjects in OSA group had significantly higher BMI
(Mean+SD) than the subjects in the snoring group. Our study
demonstrated the same pattern.

Damiani MF et al (14) studied the influence of OSAS on
cognitive impairment in 300 patients of OSAS and found that
there is a significant impairment of neuro-cognitive functions
in patients of OSAS and the severity of impairment increased
with the increasing grade of OSAS. The results of our study are
consistent with the results of this study.

Bucks RS et al (15) compared the results of the systematic
reviews or meta-analysis assessing the effects of OSA on
cognition, the relationship between OSA severity and cognition
and/or the effects of treatment on cognition in OSA. The Majority
of reviews supported deficit in attention/vigilance, delayed long-
term visual and verbal memory, Visuospatial/constructional
abilities and executive functions in individuals with OSA.

References

There was also general agreement that language ability and
psychomotor functions were unaffected by OSA. Data were
equivocal for the effects of OSA on working memory, short-term
memory and global cognitive functioning. Attention/vigilance
dysfunction appeared to be associated with sleep fragmentation
and global cognitive function with hypoxemia. The results are
in agreement with the findings of our study except that we did
not include hypoxemia and sub-domains of cognition as study
parameters in our study.

Borges JG et al (16) made a parallel group design study,
which involved 22 patients aged 36-65 years diagnosed with
moderate to severe OSAS. Controls were 22 healthy individuals
with similar age, gender, intelligence quotient, and schooling
to those of the patients. Participants completed a test battery
that included measures of 6 distinct executive domains. OSAS
subjects and controls were equivalent in all demographic
variables and test scores. The Apnea-Hypopnea Index did not
significantly correlate with executive performance, but mean
oxygen saturation did so with measurements of executive
shifting and access to long-term memory. From the study they
concluded that OSAS without co-morbidities did not lead to
cognitive impairment. The findings are not in agreement with
our study.

Gelir E et al (17) used electrophysiological measures to
investigate the effects of obstructive sleep apnea on attention,
learning, and memory. The mirror-drawing test was used to study
procedural memory, and the trail-making test (TMT) was used to
evaluate divided attention and executive function. According to
the study results, OSA affects attention and executive function
adversely. However, they could not detect a significant effect
on working or procedural memory. The study results are in
agreement with our study results.

Conclusion

1. Neuro-cognitive  impairment was significantly
associated with Obstructive Sleep Apnoea Syndrome.

2. Both MMSE and MoCA Questionnaires detected
increasing frequency of cognitive impairment with increasing
severity of Obstructive Sleep Apnoea.

3. MoCA Questionnaire was more sensitive in detecting
cognitive impairment than MMSE questionnaire.

4. High BMI was significantly associated with Obstructive
Sleep Apnoea group.

5. Maximum percentage of Snoring and OSA subjects
were found in the age range of 51-65 years.

6. MoCA Questionnaire is a cost effective, simple non-
invasive method for assessing Neuro-cognitive impairment in
Obstructive Sleep Apnoea and it can be used in follow-up of the
patients with OSA.
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