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At present, obesily has reached the level of epidemic significance. This includes the
overweight and obesity which affect the physiology of respiration and cause respiratory diseases,
i.e., obesity hypoventilation syndrome, obstruclive sleep apnea/hypopnea syndrome; medical
diseases, i.e., metabolic syndrome, ischemic heart disease, cerebrovascular disease, systemic
hypertension; and diseases of other origins, such as accident, osteoarthritis. Therefore, we
should be more concerned with obesity.

This article presents two aspects of obesity, namely: obesity hypoventilation syndrome
and obstructive sleep apnea/hypopnea syndrome. Both of them can be found in about a quarter
of the obese patients. So far, both have no treatment that produces good outcomes except
non-invasive positive pressure ventilation (NIPPV) or continuous positive airway pressure (CPAP)
for OSAH, and Bilevel positive airway pressure (BiPAP) for complicated OSAH or obesity
hypoventilation syndrome and weight loss program. These are known to reduce weight and

other risk factors as mentioned above.
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‘luﬂf«af;-gLTunwzé’ouﬁmwdvﬁzytﬁh‘fwmn souvaigausnnuasiduloadan Tneitdl
uasadTTInenszuunmng lauae BradliAaiussuLn e la 1dun obesity hypoventilation
syndrome, obstructive sleep apnea/hypopnea syndrome iluay [sannegsnesn [Aun
metabolic syndrome, ischemic heart disease, cerebrovascular disease, systemic hypertension
dhasha Bnvalanludaudi o Snaanune 1un g1iRmg, osteoarthritis ihidu Fafuriaamasli
mvm"’m”ryﬁwmzﬁouu’;n?Tu

Yuuwmwﬁv@:nﬂ'wﬁqT:r‘ﬂmqa‘wum?mﬂhﬁﬂ"’m”zy 2 Ism A obesity hypoventilation
syndrome, obstructive sleep apnea/hypopnea syndrome Fonasnusanid It lud sy
viaanalsasa T3 s inm R ANaAIN Bnifunisld non-invasive positive pressure ventilation
(NIPPV) laid1azifly CPAP (continuous positive airway pressure) 81451 OSAH ua Bilevel
positive airway pressure (BiPAP) &145U complicated OSAH YED obesity hypoventilation
syndrome uazmsaavimin Sausnainaztas hulspdinaaudativgisantladedtseslsady 7
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lunzdpntiaqiiunudnlsagamiluiloun
do o X o
naAgyunIuynrnie waslsaniunamiuuiann
Tendnuviaiulsaiinusonii wulungulsn metabolic
syndrome, obstructive sleep apnea/hypopnea
syndrome (OSAH) fiflutlgyuidrAtyfunneddan
wnd 1A i A ud Ayunnidn Selsasananadaien
fasiuisanieenganssufinution 1w hypertension,
ischemic heart disease, ischemic stroke, Wax
diabetes mellitus Lusu lurueiniazn1eanismnela
Tugthengauiiianuuansieainawiall lidraefy
puimonary function, respiratory mechanics, gas
exchange, control of breathing, pattern of breathing,
respiratory muscle function, WaZ exercise capacity
a o wy o @l j ' -
anvisdfiaelandaesfifinnudassielsanisenynssy
Anutieaunnndnaudng léun pneumonia, pulmonary
embolism (Ui fafuaziiulidnlsagauiluame
18415ANNBEINITHAEATYRINNNE UazlsANIITLIL

lﬂ' dl 2/ o b2 @ =l b [ ] or

nsmalaninandasiulsasauiidoudAtyduiu

nazgaudurndseiliuliainAn body mass
index (BMI) Tadsznavludaediuaes fat mass (15 —
20 % Tugne, 25 - 30 % TWHue) uag fat free mass
4 o co . .
FINANUANNUSL resting energy expenditure el

i fat mass arAMNANRUSAU BMI waziiming

amzduazlsaszuunismele 351

L‘?v'u‘%u‘lué’ﬂqtﬂmﬁqutﬁmwnmwnm fat free mass
15 - 30 % (Faugnslupnaned 1) 42

HANTENLTIE i respiratory dysfunction £
Fufu distribution aslasiy Tnawudn upper body
fat (waist circumference > 35 'ﬁqlucj,mﬂ w3a > 40
5’31ué’unj~1) sz central body fat finariu respiratory
function NN lower body fat WAL abdominal fat
HAuANWUSHU sleep-disordered breathing 11N
g

Tuumaaiiaznaniednmnsans respiratory
function Aiwutieslufilaslsadou uazlsAnteszuy
mwwhﬁwuﬂﬂﬂué’ﬂw‘imﬁqu 6iun obstructive
sleep apnea/hypopnea (OSAH) WAL obesity hypoven-
tilation syndrome (OHS)

Respiratory physiology and pathophysiology
Pulmonary function (#4m1979% 2) ©
lusrafdaulunndnaslinuainuildou

utlas TusefiinasilReuutlaswudn expiratory reserve

volume (ERV) wae functional residual capacity (FRC)

Anavifludeailasuudasnen eswnain abdominal
prp ' . . , ¢

content NiNapie diaphragmatic function &1uAnaU

snazinm

< . y
A19199 1. UsAY body composition lugftlaalzagiau @

Parameter Normal Simple obesity Severe obesity
BMI (kg/m®) 23 34 50

Body fat (%) 22 35 45

Body weight (kg) 65 96 132
Fat-free mass (kg) 51 63 72

Body cell mass (kg) 27 32 36

Total body water (L) 38 44 49
Resting energy expenditure 68 86 96

(watts)
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AN9197 2. LAR respiratory physiology Was respiratory pathophysiology®

Parameter Normal Simple obesity Obesity hypoventilation syndrome
BW (% ideal) 105 195 201

BW/HLt (kg/cm) 0.42 0.75 0.78

BMI (kg/m?) 24 45 46

TLC (% predicted) 100 95 83

Ceo (L/cmHZO) 0.1 0.05 0.06

R, (€mH20+L"*sec”) 1.2 4.0 7.8

Work (J/L) 0.43 0.74 1.64

MWV (L/min) 159 129 89

Plmax (cmHZO) 100 95 60

BW: body weight; BMI: body mass index; TLC: total lung capacity; CRS : compliance of the

respiratory system; RRS: respiratory system resistant; J: joule; Pimax: maxinfal inspiratory pressure;

MWV: maximum ventilatory volume

Tusnefgaunnnazildnunizans restrictive
lung Aa dinnsanagaed total lung capacity (TLC), vital
capacity (VC) wsazilA1 residual volumeftotal lung
capacity (RV/TLC) Lﬁu%u ?J‘n“;ﬁﬁm MWV (maximum
ventilatory volume) way peak inspiratory flow rate
ana Tnadnwuaanatadanulsaludiae obesity
hypoventilation syndrome Tmﬂ"?‘ll'l,aﬁmﬂuﬁ”mé’qumn
andne uansintladefifinasie lung function iulae
wladll Bl urushwindafesetradien

Respiratory mechanics®

Hin1samasaes lung compliance Tagannzlu
:jﬂ'm obesity hypoventilation syndrome %l\‘ll,ﬁm’m
Annranagend compliance 184 chest wall, lung, Way
total respiratory system Imﬂﬁmmqmmnﬁmﬁnﬁ
MANBUNARILIL thorax LAY abdomen Tnsianiyly
NIUBU

ﬁmﬂﬂ'u‘%umm airway resistant uay
respiratory system resistant ’ﬂ’m‘?‘iﬁﬂ’li‘ﬂmmmﬂ\i lung
volume UsiliiaRasanAn lung volume FRARINLTN
specific airway conductance dniUnAursaaiaanag
30 - 50 % (ilasnn FEVI/FVC Unf dierdu resistant

ﬁLﬁu%um%mmn lung parenchyma Wat large
airway N1nNnN91 small airway

finnaifiaduaes work of breathing (WOB)
(60 % u simple obesity Waz 250 % 11 obesity
hypoventilation syndrome) 'ﬂ’mﬁﬁn’lﬂﬁu%u%\i
restrictive load Waz resistive load Aana1a N1
n19ld energy cost of breathing AunanTy vl
gilaelsadauiilaniafin respiratory failure $1andn
el

Gas exchange®

nnznsasaandiaw (hypoxemia) wuldvas
Tneannzluvinuen %qmmrﬁmﬁnmmn ventilation-
perfusion mismatch @ﬁﬂ‘ﬁlﬁ airway closure WAy
alveolar collapse Tatanei lung base Tnefifinnz
hypoventilation Waz low mixed venous blood lu
tladena3ulugilon obesity hypoventilation syndrome

Diffusion capacity (DLCO) sinazinfuse
WTuintias aniulugilag obesity hypoventilation
syndrome aziidnanasdntias Physiologic dead space
(VD) inazng
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Control of breathing “*

Tu eucapnic obese WU ventilation WAL
respiratory drive Unfvisainaugntias uasiinig
ARLIAWAYFA hypercapnia WAT hypoxemia Un@usa
Anay

lugftlae obesity hypoventilation syndrome
finsanagaes ventilatory drive fineuauasse hyper-
capnia W&z hypoxemia Ia8WLINAN1IAARITBIAT
PO.1 ua¥ diaphragmatic EMG

Pattern of breathing

Tuduaeigaulinnn suriunaladnfad
gasanswelannndnaudni 40 % Taed 1:E (in-
spiratory:expiratory) ratio W& tidal volume n#

‘lucliﬂqal obesity hypoventilation syndrome
ufidnaziinnne hypoventilation e uR Ay
guldunnuda smsnisunaladannnndnia 25 % us
tidal volume 8A&Y 25 % iy Asldnwuznsmela
\luwiiu rapid shallow breathing

Respiratory muscle function ©

Iaailnf inspiratory muscle strength  wag
expiratory muscle strength avalnd aniulugilqe
obesity hypoventilation syndrome a¥wu4 inspiratory
muscle strength azlA1anadlAne 40 % 189ALUNG

N9z resting dyspnea wulsdealugiloe
simple obesity Fanudnunniulaedusiugiu BMI 7
N’m%u, expiratory muscle weakness, ay peripheral
airway disease

Exercise capacity ©

suzeanidenie Innsintues minute
ventilation, respiratory rate, heart rate, UWay oxygen
consumption #71 VO2 maximum &uﬁﬁmﬂmﬂd’l
TuAnilaigaw

Obesity hypoventilation syndrome
Obesity hypoventilation syndrome Lﬂun@"ﬂ
Aa o . o @
AINIFNNANTUTADY hypercapnia UUTHY ’Lugﬂw
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fdou Inesinazifinludilaafifauunn (morbid obesity)
wuld 5-31 % 289 fuhelsadou dnwuluflugiuan
nduangau Tnadnaziiannnsetinedusondae Taun
pulmonary hypertension, systemic hypertension,
hypersomnolence, obstructive sleep apnea,
hypoxemia, polycythemia, peripheral edema, Way
congestive heart failure \{lusiu uanantifilaaded
8RTIN3AEANTIAF 7] (overall mortality rate) 11N
ndgflaedauil BMI win < fuusilifininy hypoven-
tilation®”
. . JyE .
Obesity hypoventilation syndrome Ng48L3¢IN
A9 ] wanHne WHun pickwickian syndrome, obesity
cardiopulmonary syndrome, W& postural syndrome
Pathophysiology >
NEBATIINENTRINTNIA obesity hypoven-
tilation syndrome fivlinsuifluiiuiida wsandaya
ol o ¢ o o o aAad ¥ a
I lutlaqiiuwudniidadadrAgiiinaadeiuniaiia
obesity hypoventilation syndrome agj 4 {adt 16w
1. Obesity IneIlR@W1Z morbid obesity (BMI >
35 kg/m?) usiwudniigilag obesity hypoventilation
syndrome unesafAliwinldunn wanednuimin
sl ldiladaipenivinlfinalse
2. Mechanical limitation wugnlugilaaidau
I 4 x4,
ANTINNTLAAY energy demand 1 4NTYW - H9F19NNE
15l oxygen nnu 1imnnsaie carbon dioxide
4” o dl ¥ = al é’ . .
unau anflunazfesiinisiinauaes ventilation
\War4m carbon dioxide aantl Felugiloefdouay
ld@unsniAn ventilation Tdwmunzan ilesanni
NIIIANINLBY resistive load v 1#glan obesity
hypoventilation syndrome Fiasune lagag rapid shallow
breathing (increased respiratory rate, decreased
tidal volume) M 1%RN1TIANTULEY dead space
. i a v - o 9 . X
ventilation anAne T9azN 1A hypercapnia Wunanau
3. Decreased ventilatory drive TRALALBIAD

N19% hypoxemia Wax hypercapnia
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4.0bstructive sleep apnea 75 % 8gilae
obesity hypoventilation syndrome Wnagdl obstructive
sleep apnea/hypopnea fauAe
Clinical manifestations **”
vy o o
Qﬂ')ﬂ‘vmﬁ‘wuLL‘WVIEIMﬂ‘QZ&J'WWJEIﬂWﬂ’]?‘II@Q
hypersomnolence, dyspnea Y3naNaazuTWLLWNE e
Ti‘ﬂw’mﬂﬁqa‘nﬁuﬁu | 11 hypertension, pulmonary
hypertension, congestive heart failure, obstructive
¥ ﬂll o <& & .
sleep apnea Wudu laanunwneddiasiinis obesity
hypoventilation syndrome éaué’w‘lunmﬁﬁcﬁﬂfm
el 1% ] 1 = .
wauiln1zlsngaususg laeawiedl hypercapnia
(PCO, > 40 mmHg) TuanuzRusansae
NI7A39RTNNNLABNRASWLRNBULAY right
sided heart failure, pulmonary hypertension (lound

P), S0

Chula Med J

nan1sazaneesiAnasldfiansue
AN ﬁdﬁﬁ'ﬁyﬁm:wu hypercapnia A0UFIL T9azAing
vl obstructive sleep apnea/hypopnea Faginay
14ifl hypercapnia nuziu uslunsdififlu obstructive
sleep apnea /hypopnea NTUNUAIRRENU hypercapnia
anuziuld u'anmnﬁ’l,ué’ﬂfm obesity hypoventilation
syndrome £Na£@814WU polycythemia, chronic
respiratory acidosis with metabolic alkalosis,
restrictive pattern @70 pulmonary function test Wi
feluuneafslianansouanannisavianiaziu 4 7
AR hypercapnia & (Fauanslumaed 3) avlu
vaafesfufiasdensaifudin pulmonary
function test ¥78 chest radiography Lﬁ‘l'ﬂwﬂﬁ‘ﬂm\‘l
i:‘l.l‘l.lﬂ’]i‘ﬂﬁf;l‘l@%‘lu °] polysomnography L‘Wlfa‘nﬂ’iﬂ
sleep disordered breathing %"u'] saudae anuderie

lunsmsatiu 7

ATV 3. UAAIRILMATB9N19E Chronic hypercapnia”

Mechanical limitations (resistive & restrictive)

Central control limitations

Kyphoscoliosis
COPD
Advanced interstitial lung disease
Postpneumonectomy
Post- thoracoplasty
Myopathies
Muscular dystrophies
Myotonic dystrophies

Obesity hypoventilation syndrome

Primary alveolar hypoventilation
Cerebrovascular accident & anoxic brain
CNS neoplasm
Arnold-Chiari malformation
Bulbar poliomyelitis
Neurosarcoidosis
Carotid body dysfunction
Drugs

Obesity hypoventilation syndrome

Neuropathic limitations

Metabolic causes (sensors)

Myasthenia gravis

Eaton-Lambert syndrome
Bilateral diaphragmatic paralysis
Spinal cord injury

Motor neuron disease

Peripheral neuropathies

Hypothyroidism/myxedema
Electrolyte abnormalities (e.g. hypokalemia)

Chronic metabolic alkalosis
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Therapy
4 ” . _—
\Wasanngilae obesity hypoventilation
dl 1 Vo ar = ¥ 1
syndrome WlildFun1sinmaziilsaunsndausing 1
o dl U 2/ =l :l/ = o al aley 1
ATNNIAITINAIUAY ANVINNERIINITARLTIANINNGN
2 6'/ o :’/ Cald i3 0 & =& dy
Ausauiall Aeluunngandudesailsieniniluay
Fuinwusiin 4 Tnaqagauunelunisinm un
- Normalization of acid-base status : lpein1g
improved ventilation, 8a work of breathing, 1W§
muscular strength
- Prevention of cor-pulmonale: Taeing $nun
obstructive sleep apnea MAndaumae N13lduImINIg
normalized acid-base status AIN&19
- @aABN1T hypersomnolence
¥ . %L e
1) meaaumin nanisldeanuimin, Usuaey
WOANIIN, ¥IBNTEFA (Bariatric surgery) iludau
adnylunnaineinezuananayan cardiopulmonary
. . ¥ o a 9/ dll all 1
complication udatfafilselanilusuau q nisadau
=i v ldl v o dl 9 ) %
duawpanang uinAasseisasenlianaanudou
UNgHann1¥a1N15189 pulmonary hypertension ueiag
1% Fainazidanniseinsiansawia BMI > 40 kg/m? w5
BMI > 35 kg/m? uasiinnazunsndauainisasou delu
UNMEAINT0 FannsAtuauaunsauea Nocturmnal
noninvasive positive pressure ventilation 18 usl
szudnesenisantininaniusadddnisinunau

Faupae &

= 3

2) Respiratory stimulants El’]ﬁmjﬂuuadﬂﬁma
v v

A8 Progestin usilinaluszasdumingiy faiuilaq:

=

day

Tiuunh W idunsinedien 4 endu q Afideya
lduanwe léun theophylline, acetazolamide,
protriptyline ua:mﬁﬂmﬁﬁﬁﬂ%‘luﬁﬂqﬂ loun
alcohol, benzodiazepine, opiates, WAL barbiturate
Hugu+”

3) Nocturnal noninvasive positive pressure
ventilation l#un CPAP, Bilevel positive airway

pressure device, volume cycle positive pressure

amgdrunaslspszuunIswiele 355

ventilation flusiu lunsfnmanaesdiag obesity
hypoventilation syndrome TagWLIFNLNN91EARELAWES
siansld CPAP Taaawnziiiinnaz obstructive sleep
_ o .
apnea/hypopnea $auAae Tuseilinauauasse
CPAP fatlail awake hypercapnia, moring headache
fimsnanstuld  Bilevel positive airway pressure
device unu”'®
v o oo \ \

4) nasnunau 4 Adeiideyalisinwauasly
wuzn Wl 16un tracheostomy, oxygen supplement
alone (flusiu @

g‘/ 1 o £ K tﬁl ell a ]

uananiissesAnilanelsadu o Maagau
wazFneludqediu 1w COPD, hypothyroid, OSA
4] o os 1 1] 2/ o v %4
FenisFntsasenanasanlidasazyinliacuauniag

hypoventilation l#dneaiu

Obstructive sleep apnea/hypopnea syndrome
nguan1sugauelavzennalauiaunang
AU (obstructive sleep apnea/hypopnea syndrome)
dnagnuluauifivhwinuan Taawudininnan 50 %
azil BMI > 30 kg/m? uagnwudniilsanneangsnssu
wnunaffandasiunguainisil @y hypertension,
pulmonary hypertension, ischemic heart disease,
ischemic stroke, cardiac arrhythmias Wusiu wasd
Aal 2’ . [ :// °
NITIANAULDY all causes mortality FaruiiAniuan
Juianiiatianaz 0SAH Tudihefanaasion®=?
ANAAN 2%
=] 1 9
Apnea Aa nsuganelaflunatadatas
a <
10 U
Hypopnea Aa n1sunalaudainaieaaannn
N91 50 % %38 30 — 50 % FannuUiull desaturation >
4 % vi3eNNTAUFITB4aNeY (arousal) TaeuaAnIng
o 1 = 4!’ 1 = =
panananazwduwasaininnin 10 Jun
Apnea-hypopnea index (AHI) Af §RTIN"T
(im apnea Waz hypopnea Aniatuneluviledalag

Respiratory disturbance index (RD!) A9



356 algned (R8N93EETIN

fm3IN3INA apnea, hypopnea Was RERA (respiratory
effort related arousal) siadaliua

Fafinneldamn AHI uaz RDI lunstlsziiu
glaelunisidesing q delinudrAlaazinds Taai
aunsnAnngugiiaaan AHI ¥3e RDI o]

AHI 5 14 A¥ydalug 4l mild OSAH

AHI 15 -30 A¥4/dTaa 41l moderate OSAH

AHI >30 ASa/daTug Kauflu severe OSAH

Pathophysiology ©+*®

UnfAnaaumalagiuuuaziluianans nng
AUAIETE1 8199 AU 8 la gL TR LT
ﬁmmﬂmmﬁumﬂi@mumq upper airway dilator
muscle AMIussivinlinaAunlafuLALEILUNN
negative intraluminal pressure Wae compliant

pharyngeal wall fsinAazaglun1azannauas luune

Auauuay Tatenizdae REM aziinisutausiaas

A5 4. udnstladendessianiaiia obstructive sleep apnea/hypopnea syndrome

Chula Med J

upper airway dilator muscle uaussivinldiAaNsAL
wALTaWAu e lagauuulinnauiasliinanig
ganduniaueladounu wilunsdindnislaey
wilaves upper airway anatomy U redundant soft
tissue, maroglossia, retroglossia L{ugiu N 1KIRALS
el‘ [ v = o = )

A lfnantsRufuteentuaunglagauLuunnngn
wrsfzenanAumiala 34RABINIIEANAUNINAL

. 4 o .

mglazauzuauvauaiun dlunnsiiduliduinas
WLRINITAINAANZT REM duduninaswusia
waAGunauls Tnanisganduiivanassaussusivas o
AziluAAENNY (simple snore) AUNTLININTUAAL
\RANgNa1NN9ENI1 upper ainvay resistant syndrome
(UARS) thiln1sualausiovzaugamiglafazizand
obstructive sleep apnea/hypopnea syndrome ©* %

AagLint

(34)

Obesity (espebialiy “central obesity” ) : > 120 % IBW

Large neck circumference ( coltar size > 17 in. in male, > 15 in. in female)

Male gender or postmenupausal females

Increasing age

Abnormal upper airway and/or craniofacial anatomy

Crowed oropharynx

Redundant soft tissue

Relative macroglossia
Retrognathia/micrognathia

Narrow oropharynx ( e.g. high arch palate)

Nasal obstruction

Family history of OSAH ,specific genetic disease (Treacher Collins, Down syndrome,

Apert's syndrome, achondrophasia )
Medical disorders

Hypothyroidism

Acromegaly

Systemic arterial hypertension

Drugs (alcohol, benzodiazepine, narcotics)
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Upper ainvay resistance syndrome
Snoring d (UARS)

L 4

Hypopnea

Obesity hypaventilation syndrome

Obstructive sleep apnea

gﬂﬁ 1. WARY spectrum 184 sleep disordered breathing (SDB) >

UA[RNANIYANNIAUNIETA ANBIATNdl
z o ] 1
Windrmtleglaniusunisgausiiamisoien
Ly Loa o d v &
suznrganauldaunseiaiinisiiv (arousal) nd e
rerennAunIgla (airway dilator muscle) n@UNA
nuiedy aaniuazudussuazidngosaretinai
’.‘l < Aﬁl = - f-ﬂl ] o 2/ ¥ 1
AN Fandeudinnsiutien 9 ialilaufanda

UBUABUNAINTU (excessive daytime sleepiness)
LaIE RN sIreaNe T RN TR T
Useamdnluls (sympathetic surge) uimglWina
17AF9 7 MM 1Y hypertension, ischemic heart
disease, stroke ({ufu®™ ® FauanalugLlii 2

Sleep onsst
Reduced dilator L/ {esp REM) \ Facilitated
muscle activity breathing
Alrway narrowing Airway
Adrenergic surge widening
. -
. 4 T
Airflow fimitation Tl

Increasing
inspiratory
effort

Receptors:

-chest wall

§

)

H

3

#

3

]

]
-muscle ,
1

)
~alrways !
3

]

R T T L L

al 2
JUN 2. uana pathophysiology 184 airway norrowing Tugfilagl UARS uaz OSAH®
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Clinical manifestations ®**

aMILATaIMTUgAITInLLies TEun nnsdaa
uauNNIALRNIE LA INaNTU (excessive daytime
sleepiness) LazaINTUaLNIY Inglaniziiannisvgn
melagansion 'mmi%'luq Finul&un annnsenman3,
UnaRTHTAaUEI, ANABININININARRSY, TTadnns
UaenaNALN waziilszdRues hypertension, cardio-
vascular disease, cerebrovascular disease, renal
disease, diabetes mellitus, gastroesophageal reflux
disease \usiu

TAtaNNZeNNNT929URUINN Baifluennisudn
ﬁﬁﬁé’ﬂfmmwuuwmﬁ arsafialsarnuanaanime
(ﬁqmmqﬁ' 5) kazINNUILNUAINENUAUANNNIT
4 The Epworth Sleepiness Scale (ESS) %‘mﬂniﬂmﬂ
Tunsuaaudulufisng 7 T TpeATUUL 0-24 AZULL:
<11 uanednldftlywn, 11-14 deuautias, 15-18
J9uULNUNANY, > 18 42auauNnn wh ESS Tudunus
fuATINgUIINTee OSAH wirlatinieusdRnmn
M3 CPAP 1§ (Famnanedi 6)

ANIATIATNNIBLNALWLITIUNE BIRATNLILA
fauninng wsansmanuANNFulaings (>50 % 184
gilae), mudumaladauuuAuwAL ( 1Y adenoid
hypertrophy, macroglossia \usu) W3aRTIANLNA
4191AENT89N192 chronic hypoxemia ( 111 pulmonary

hypertension, cor-pulmonale Lﬂuﬁu)

AT 5. uansANMBANATYIEIINTSINUEUNINNI NG (hypersomnolence)

nangaan1eiaqUiEnag llianizianzas
ANAWLANTIUZERY proteinuria (<10 %), hyperapnia
(Intilannzil obesity hypoventilation syndrome 9%
fiag), cardiac dysrhythmia, acromegaly, pulmonary
hypertension ({lusiu

nMsAnaseaInaInN1sas SN HUZIaNIE 1S
afagfhuenalinmudnilulee auidanmdiudiuand
naseviranulndia
nImsaaRtARAanIsTInaan> 4

nsaraantsuaunduiiudesndulunig
Ahade  nguenmgmnelaviemalauiauntu
WAl (obstructive sleep apnea/hypopnea syndrome)
Lmzﬂ?xLﬁumma;ume%‘ﬂu;Tq@mimuau@mﬂmi
FnA28 continuous positive airway pressure (CPAP)
liwdanu Taaiinaneda Ao

1. Overnight pulse oximetry recording ﬁﬁl\ﬁl‘
ArnlauazA Az linantin (85 - 90 % uay 60—
65 % RNNATAL) hadlen ful overnight polysomno-

graphy ualiAaafingzlia 33 % 18egilae OSAH

]
al

4Tl desaturation 1aeeAy AchinusihiFldienis
AMadsuazlszifliuanusaanisiunieine“?

2. Limited sleep study AR lAany respiratory
event laigunsatandeanisuaunAURY AmnNAnTes

Ansuauld WiasaniluA airflow, thoracoabdominal

34, 35)

Insufficient sleep

Narcolepsy

Sleep apnea/hypopnea

Medical/neurologic disorders

Depression and other psychiatric disorders
Parasomnia and movement disorders during sleep
Post-traumatic hypersomnolence

Idiopathic hypersomnolence

Shift work

Circadian rhythm disorders

Insomnia

Sleep disruption due to pain or environmental factors

Metabolic/medication induced hypersomnolence
including periodic movement disorder

Kleine-Levin syndrome

Postviral fatique
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Epworth Sleepiness Scale

The Epworth Sleepiness Scale is used to determine the level of daytime sleepiness. A score of 10 or

more is considered sleepy. A score of 18 or more is very sleepy. If you score 10 or more on this test,

you should consider whether you are obtaining adequate sleep, need to improve your sleep

hygiene and/or need to see a sleep specialist. These issues should be discussed with your

personal physician.

Use the following scale to choose the most appropriate number for each situation:

0 = would never doze or sleep.
1 = slight chance of dozing or sleeping
2 = moderate chance of dozing or sleeping

3 = high chance of dozing or sleeping

Print out this test, fill in your answers and see where you stand.

Situation
Sitting and reading
Watching TV

Sitting inactive in a public place

Being a passenger in a motor vehicle for an hour or more

Lying down in the afternoon

Sitting and talking to someone

Sitting quietly after lunch (no alcohol)

Stopped for a few minutes in traffic while driving
Total score (add the scores up)

(This is your Epworth score)

Chance of Dozing or Sleeping

movement, pulse oximeter, EKG, snoring microphone
lugu wuindaonalauazausnzddliminiie
Weuiu full channel PSG (82 - 94 % uaz 82 - 100 %
puandn) uignansnlflunnstusiuduids |
3. Standard full polysomnography (PSG) tilu
NITATIANIATIIU %qmmmmniﬁ*ﬁq respiratory

event WY NIWFLAW AANANTRINTTUaY Tnafida
ﬁq%ﬁmamﬂugﬂﬁ' 3

Therapy

UANFIUAIN randomised control trials WU
oed

gnaclsusylamiannnisiinmn @59 15q

- fhefiiannisuas AHI > 5 vide



360 aigwos (JunesusTIN

Yos sisepiness No

Chula Med J

Perform PSG

Pertorm PSG

Heavy snaring, irreguiar respiration,
andior comorbid condition
associate with SDB

Perform PSG

Simple snoring,

Perform PSG

Atypical insomnia

Yes

PSG not indicated

31Jﬁ 3. wansdiotiadnlilunisdeamsa polysomnography (PSG) “”

]
i 7

- filaef e n1suay desaturation > 4 %,

L4 1

wNNT1 10 AR/ TNS

A 4 .

Awiudilaanieinisud AHI 5-14 fifidays
' ik Wy o v - o M g
draansaauldainnisineg uasfileidalifiaans
wsi AHI > 30 falsifidayatiududtaclmlsclonily
nrrtlesiunazunsndauntavaaniaanuazialalu
7vevtN9 WA American college of chest physician
(ACCP) luuziinliinun (CPAP) lugilsamnaan
AH! > 30 Tidasiiannisvieli

1) Non-surgical therapy

- Life style modification alsinaluseiiiluy
viae (mild OSAH) uarliiennis TnedEnRgalin1g
ua dun nasaminminlunsdin fdaminuinwuign
naramimiin 10-15 % arurnannimvgauitlaly

J |1 [ -dd‘ } 73 .Gl % -l a‘l

TrenliaumMAsnldaminmin, nisuwaniass alcohol

v
uararInalszamiananaiwssidauinlv dilator
muscle ueiBuFININTY antmugaielaniniuls,

Py

dauntsvgayd widnliwodeyadnisugayiainli
n’nuqmmu’lfﬂﬁ'%u Leriwudmu':‘;ﬁmwﬁ’uﬂ’uﬁﬁ’u
OSAH Lm:quﬂqu'?ﬁtﬂun'mmwﬂtﬁﬂ%u ! 'nmw’}
e Aeuwusivgaguypid«

- Intra-oral devices (I0Ds) ¥ 1#uanlure
mild to moderate OSAH {nnafMmduluwiaes an
ININNUBU BEINTU WAz compliance AN CPAP
luszazenn wil AHI liAaulag®s

- Continuous positive airway pressure (CPAP)
Dunsineiiansdendususu wsnlugilae moderate
to severe OSAH fifiaIns sia frlasfiflaanisuacd
desaturation >4 %, > 10 AFvA TN, uazlumefidu

mild OSAH M499uaw CPAP a1x1sanaliainisdag
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weuRauld uAdnliansaglalldusslnd lunsdid
Q’ﬂaﬂﬁmﬂ‘ﬂﬂﬁim‘ﬂm “poor compliance® (I%Lm?lfm
Yaendn 2 daluesieAu Wueamanndd 6 iHew) e
ﬁmam’)ﬁmmmaﬁlu TUHALAS BIANAITATN e
fasie i efilslonluwivenh g auedu
nan 4 1esewin s compliance A humidifier,
ramp flow pattern, autoCPAP, BiPAP iflusiu usidasya
Tuwdras n1san AHI Tddniag @

- Bi-level positive airway pressure (BiPAP)
Lifideyadaandn cPAP wunih W14 lunsdind
Hypoventilation $axsiat w34 CPAP aunagq 344059

(60,61)

- Pharmacotherapy 1#un Medroxy-
progesterone acetate (MPA) WlAnanlunsding
obesity hypoventilation syndrome sandnailiananan
ANlFsae CPAP w3a BIiPAP lngiawiziueiamun
Uszaidan © Modafinil 714l narcolepsy fJaqiiu
wudnilszlemnTluse OSAH Aiglefiannnsdasuaunnn
waeld CPAP, Eitroxin lunstiifisl hypothyroidism
saufiae davenan y ”Lum@umﬂmﬂr‘imu (60.61.63)
2) Surgical therapy
mn%mﬂ@‘luﬁ@aﬁuwudﬁﬁLﬁmmiﬁmiﬂu
neuda lusefiseuneudalnvintiuiianunsoan AHI
Tuszazaa1d® daunisvin tracheostomy wuUdam
AHI W lussazduusideyaluszorenadaliiflame®
dounnzeininau 7 liuusih W andugislianans
FAraulauds Fasanannldun uvulopalatopharyngo-
plasty (UPPP) fvazlfkagegniies 50 % Tugtlaefivh
MSRAFAREN 50 % Winth ussnazsFAieFnE
snoring AR4MIIR91E OSAH Faaudaliingzayil
fleywn leakage Mi1aanfild CPAP, Mandibular &
maxillary advancement Lﬂuﬂ’l?mﬁﬂ‘lmﬂ‘ﬁlﬁiﬂua
mnmmmmmmam AHI Lmvmﬁlummimu}éﬂu
srezduuazde il RCTs Busunasangnn naseasn
@Hnnimwunﬂiqmnau’lu‘[wmmgﬂ vinlinasld CPAP

FRlu anANALLes CPAP 1§ ©
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