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Supplemental Value of the Wrist-Worn Actigraphy in Diagnosing
the Obstructive Sleep Apnea Syndrome
Pulg - AER - oA o] ARl - o]E - o]t AR

Mee-Hyang Im,' Hong-Beom Shin,”> Yu-Jin Lee,® Seung-Hi Lee,’
Chang-Yeon Won,! Myung-Hee Lee,! Soo-Young Lee,' Do-Un Jeong'

B ABSTRACT

Objectives: Obstructive sleep apnea syndrome (OSAS) has drawn increasing attention as medical community has become to be
aware of its co—morbidities and complications, especially cardiovascular complications and excessive daytime sleepiness with
accident proneness. As of now, polysomnography is the standard tool to diagnose sleep apnea and estimate the treatment validity.
However, its being rather expensive and inconvenient, alternate diagnostic tools have been proposed including wrist actigraphy. So
far, actigraphies have been adopted usefully to field—survey sleep apnea prevalence. In this study, we attempted in a sleep
laboratory setting to assess the supplemental value of actigraphy in diagnosing OSAS.

Methods: This study was done at the Division of Sleep Studies, the Seoul National University Hospital. Thirty—seven clinically suspe-
cted cases of OSAS underwent the one—night polysomnography, simultaneously wearing an actigraphy on non—dominant wrist.
We analyzed the data of 27 polysomnographically—proven OSAS patients (male : female 20 : 7 ; age 47.6£12.9 years old ; age range
23 to 72 years) with no other sleep disorders. We calculated RDI (respiratory disturbance index) from the polysomnography data and
FI (fragmentation index) from the actigraphy data. Pearson correlation was calculated in order to compare Fl with RDI and to evaluate
the supplemental diagnostic value of the actigraphy.

Results: Mean total sleep time on polysomnography was 401.4+57.8 min (range of 274.0 to 514.1 min). Mean RDI was 21.7+20.4
/hour. Mean Flwas 21.9£13.0 / hour. RDI and FI showed significant correlation (r=0.55, p<0.01).

Conclusions: Wrist actigraphy in OSAS patients generates a comparable outcome to polysomnography, in measuring the nocturnal
sleep fragmentation. The actigraphy could be used supplementally in inpatients, outpatients, and field survey subjects, if polyso-
mnography is unavailable or impossible. In follow—ups related with nasal CPAP (continuous positive airway pressure), upper airway
surgery, and oral appliance in OSAS patients, the actigraphy might play a more dominant role in the future. Sleep Medicine and
Psychophysiology 2005 ; 12(1) : 32-38

Key words: Actigraphy - Polysomnogrpahy - Obstructive sleep apnea syndrome - Fragmentation index - Respiratory disturbance index.

s

=

T Tl %7157} ﬁovlﬂb} ‘—%64
A FEEE AzFo] H2ols e A8ow, 9%

1= S wAke] Ak TR AR Qleie] Akng @ol deR sho w9t

=]
u - A= E- L
4%, 0%7@] 2% oA YEpdH(D). Sl FERJITE tde Al 9% ok 1 A3 7E, 7199 2 HFY Ast

eheta o))t AAetmal  Department of Psychiatry and Behavioral Science, Seoul National University College of Medicine,
Seoul Korea
2oz o)Ftyetn S A48t Department of Psychiatry, Eulji University School of Medicine, Eulji Hospital, Seoul, Korea
A gLy 21744417 Department of Psychiatry, Seoul Metropolitan Eunpyoung Hospital, Seoul, Korea
4*1€T416L"”ﬂ € 4174 Division of Seep Sudies at Seoul National University Hospital, Seoul, Korea
Corresponding author: Do-Un Jeong, Department of Psychiatry and Behavioral Science, Seoul National University College of Medicine, 28
Yongon-dong, Chongno-gu, Seoul 110-744, Korea
Tel: 02) 2072-2294, Fax: 02) 744-7241, E-mail: jeongdu@snu.ac.kr

o

7127

E—
sHFEESH &



3t Zp o7 42 B2 (sleep fragmentation)©] o]
H, 4L FHo] Fo 51 &2 I A F o) &
7¥eto] RHIAQ] kel Aol o] drt o] Q1%

AR olej A7 & geH(6). w

7} Fo A EAE WeE

A
EY
BN
~
[
<o)
=
1)
g
o
b

A HHd FHATSE 2
A Al Tl SRR S W] S0
A= ofe] 7 gA71E Bl RAs Bad Fus

Atell T H]%E?—%LE = %01‘3}. A ’ﬂ?l“% 9l A
W AL Tl Mg avE gsb] fst 54 AR H
Folap 7t dAdow g A ok mEek W AR
oA Aldsh= Al seake] HARE ol A eJAL3] ol A
THE o5 ARSI AR AAAo® vre 1
AE TV |EH g HAlel )= B7Fsett) o]Egt
EARE g tiete® to]d FHtkdr|S7Iv S
57| (actigraphy) 7} =45 v IHH(7).

I 3ol E55AE 275708 FE7157 )= &
5ol w2 7} (acceleration) & A8 2 S5
he ETEA, EEAAS Blsest BYE A7)0l
o Ag3it). &s7]57]= Aol 1Hdsh
tellAl )3t SgellA] Aol wets 7 Fol o]
2k FR AAPE 7?*05& ARg-H]g-o] —)F‘ﬂ‘;} 2471

H 7371211 o] 3ol Qlek(@®). 12 -

o] AFAE o} Kripke 52 A4l 5
= 5% &5 gt HuE fAs
A7 0.98¢] o] 2Tkl &F3IH9). 1 ©]
o]gsto] i —7Mgdef Yk ARl 4
T-590] °]ojA gtH(10). 1 F Aubert—
Tulkens 3—94 TNE FE571E5715 Ba £ £H
ALE F5h AR S ARgst] FaBER4=(sleep fr-
agmentation index % AREsisit) o] A= HiAld
R 78%-4 A%, 95
HHE FHFEEFe Adells SFFNAT7E R
O olgHaL 3}9_1:%, olF 7o R X5 Wlo] Azl
o wE Ssr]E71E HiY FuTEsee el &
ot S57157])5 oldaiM 9L FH-ZA v A
Ji?Jr SEZNATFIY AR HAE AFchs o] AL

ke
O] ATelM= PR e A FHFEEEol 94

b o H
ol
o

o
o

l
o
OD:

2 N
= ol
RN
:Oéi

e
Ay = o
ol

o

2

=2 ox mE rf o
x

g%;_

A}

J

N

1= =

>
s
s
lo

]
et
offt
N
TS
e}

l

o fE oo N Mt [ & ot e J}n

e
N
1 40
ot
D* r& rUlru

%°) SOl |Z3k(LL).

£ @A FREGALIAS BES19AE A A
ABIL 21 AIHE BAsle] BE71271004 ol R
AL TEAONAST AR Shele, B
Vb AN FRATEEFY ARETEA BE TR

ojel sk sk

ATy U Y

1. CIACNA O e

20043 695 2004 102714 #H 9 FEF
<ol gileo] Aetistur g Tk AR el SJF€ 37
(g =27 1 10, 919 48.5£12.14|, AHW] 23~72

] = GAF e ® SIStk A7 A= A 2 @
5 BAIZHA HARE skl AAF FHlE vk § g
A9~ £S5 H = (Epworth Sleepiness Scale, ©]3}
ESS-K) & #Mdat3la, 1] 948 &5 (non—dominant wrist)

of &s715715 283 AdHolA oftt FHTHIAE
Akt ARlo] k= Altel FAtE o] 910,
thed @ 7H4] AARE Sl & 71 AlTte] 8AIRHS |

or NS FRs

olu

N
At

3

1

FATHIHA 5 7]= Grass model 78(Grass Instru-
ment Co., US.A) & ARSIt A3}, sfef 24k, ok
T AR 555 74 9 e 3] 55, %_‘2’ S
E, B S5 AR, 180 IR EEEE S
datalon 72 A53 AA7] 22 FEske S A
Gokgint. Fuvhdr]=2 2919 ’K‘jﬂf‘qﬂ A7) = Al
=7]1F et #5390tH(12). B5d9E EYE F &
WA H(total sleep time), 59 ﬁg(sleep efficiency), §
AT AZ (sleep latency) 52 AlNE HQl ke TRl
akrysie Bt ghee
Inc., 1994) & AMg-3lo] A3

Aol i FEEe FHTYEelA

7=
kel

~

ABICteN|S

H]T7
& (oronasal airflow)©] 10%& ©]A} WEE Aejo]wA
i A= AEEE Ao® Yot

Z o]} vl ¥715F0] 10~50% H:=

2 el FHARE & Fogo] st %
F3 &4 (apnea index, AD 2, FHAIF & A5 Fo
st Hot 3]5E A 55A4 (hypopnea index, HI) 2,
AARE & TS Asgs ¥ 3l B 5 E

ol

O:

oy 2
kol'
ol
rlo
—
o

k:,
Db
ﬁrﬁ

‘—(Y o

ot <y 2wt o

oo
=
o
on

Profox (PROFOX Associates,

33



34

2o A% (respiratory disturbance index, RDI) & %2
3IQlth e 57dollAg 7t 5 o) el HHY FegsoE A
H3HATH(13).

2) 2EI5

F571Z7] 2= ActiWatch” (Mini Mitter Company, Inc,
US.A) & ARSI o] &57157]= oA 715 57471
(piezoelectric accelerometer) & ©] &35} &5 2299
WY o9 BEE SAT TS dubze
gfell whet Sk o wWzksiAl RkgshAIRE A
4744)7] (omni—directional sensors) & BE W3k
el 0.01 g oo™ WIZkeHAl whe-gtet 715
32 Hz7HA| % (sample) 3P4, 8 H|E oPd 2 1-TJA|E
2H(8 bit A/D conversion)& A% ¥ G5O I (acti-
vity count) 3l 719 =]l A74sH}(14).

o] AellA= 30% = w9l (epoch) & S7ste] FH-
7 dHE WHsGla, B w9 @ 403 o] e &
(activity) & Hold ZMd(wake) 0.2 dh=d] &5 9=
ot WM AlE SAZFAA 57l B w919 A E A
403] o]Atold 3t 7}-d] #= w9 (central epoch) & “Zt
o Astal T mRto]H o 7St

=49 g% 8= Actiware”—Sleep (Mini Mitter Com-
pany, Inc., US.A.) T2 e -4 4 &
VYFOE APst] F FHARE YHAEARE $H &
)\‘?il'quz]—)%(fragmentation index, FI) & -}tk 4=
A ol dojut 2lA FA9S st
Aow, o ?i:r%ﬂ/‘i% FATES A AAA 7

nE $499 JEE SY1E /|dhss.

_1>i-|

Wm
ofl

m
P o ot

N
-

B ool X

ﬂLu

Euio
_(

=5 2] %)= fragmentation index) =
No. of minutes moving/Assumed sleep time in minutes) X
100+ (mmobility phases of 1 minute/No. of immobile
phases) X 100
e No. of minutesmoving - &/ ¢ 02 =38 A=
T8 (302) 8] X (1/2) 2
e Assumed deep timein minutes -
e |[mmobility phases of 1 minute -
3 o] Y= s HH E %’3/ a
e No. of immobile phases - ¢7<8)4] £-=9/0] Fi=
S L

3. 5 24
B A 979 T A4 FAREET 900
W A 2550l ) Ak :

SHPEEST BEII27|

Jﬂoﬂ‘? F718 A 2s% ol9le i

SR QT i =] A, A
A A4 (body mass index, BMD) & 3}
AeFA| o] Fatgk 9 ZFHAE elth

N, of,
1o
N
En'?
it
2 e

At A%
RIFHT AR S48 SERAN, S W), 77
FAAE TaET A o

ek, 9
A,

k
&
g % J&%"l@) el "“ﬁ'— A9 “ﬂﬁ%k 2 EFEX
=
=
O~
T
O~
T

kol'

-

3 FHagA7ISY 57157] Alele] £ W
9l AXEE dotry] Y3l s t—HAS Al
WA e} S| x]=e] AHFAIE Pearson corre-
5 2}\ . ol9)e] ARG A, AA
T, TH ‘“/PQU”‘P% B8l dojxl S W
=] X

Y37

J#4HAE Pearson

&
o
5
o
ll
o
01}1

ZA)47, ESS—-K

], TEIHRQ %—4

correlation ©= 753}
BE FAREA SPSS 12.0 for windowsE AMH-3FS]

o, BA9 FY945FS p0.052 4= HHS Algs)

At

1. CIPBIN/ QNN EN
AFdA A4 27 F m 20U*(74 1%), *A7F

778 (25.9%) ©1%1 ﬂ%, Qﬂ_%L 47.6 12,941 (A9 23~

72A), AAFAGFE 25.613.0 kg/m*QATHE 1).
oq%q%}xlwol F3EAFE 9.1113.9(3/A7h, A%

Table 1. Sociodemographic and sleep-related parameters of the
study subjects

Parameters Polysomnography  Wrist actigraphy
Age (years) 47.6+12.9 The same subjects
Male/female 20/7 The same subjects
Body mass index (BMI) 25.6+ 3.0 The same subjects
(kg/m2)
ESS-K score 10.7+ 6.0 The same subjects
Total sleep time (min) 401.4+57.8 448.4+66.4
Sleep efficiency (%) 80.2+10.4 88.9+ 9.4
Sleep latency (min) 14.6+18.8 12.7+29.4
RDI vs. FI 21.7+20.4 21.9+13.0
(RDI) (F1)
Mean SaO; (%) 97.1+ 1.3 Not available

Figures except male/female ratio denote mean=*S.D. ESSK :
Epworth sleepiness scale-Korean version, RDI : respiratory distur-
bance index, Fl : fragmentation index
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Fig. 1. Comparison of sleep parameters between polysomno-
graphy and wrist actigraphy. * : p<0.05 by paired t-test, NS : not
significant, TST : total sleep time (min), SL : sleep latency (min),
SE% : sleep efficiency (%), NPSG : nocturnal polysomnography.
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Fig. 2. Correlation of fragmentation index (FI) measured from wrist actigraphy with body mass index (BMI), mean of O: blood
saturation (SpO2) and respiratory disturbance index (RDI) from nocturnal polysomnography.
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