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ckoro »ddekra y 60apupix VIBC B coueTaHmm ¢ WH-
PuABTPaTUBHBIM TYyDEPKYA€30M AeTKUX, YTO ODecrednT
aAeKBAaTHOCTh U DKOHOMMYHOCTH VICIIOAb30BAHUS aHTU-
aTepOTeHHON TepaIlnu.

2. ®apMaKOKOPPEKIUs TUIIePAUNIAEMUN PO3yBa-
cratuHoM (Pokcepa) B Teuenme 8 Heaeab B A03e
10 Mr/cyT criocoOcTBOBala CHVMDKEHUIO YPOBHS XOJecTe-
puHa Ha 24,1% y 6oapHBIX VMIBC TIpM m30A1MpOBaHHOIN
rurnepxoaecrepunemuu u 16,3 % — mpu couetannoit I'XC
y 60apnbIX VIBC B coyeTaHuu ¢ MHPUABTPATUBHBIM Ty-
OepKyAe30M AETKIX.

AnTepartypa

1. Aponos A.M. CTaTuHBI — OCHOBHO€ JA€KapCTBeH-
HOE CPeACTBO AAs PeaAbHOTO CHVDKEHMS CMePTHOCTM OT
MBC // Pycckmit MeAMITMHCKMI XXypHaa. 2012. Ne4. C. 1-7.

2. CyOKAMHIYECKNII aTepoCcKAepo3 KaK (PaKkTop pic-
Ka CepAeuHO-COCyAMCThIX ocaoxxHeHuy1 / Bormos C.A.,
Kyxapuyk B.B., Kapnos I0.A. [ ap.] // Kapanosackyasip-
Has Tepanus 1 ipodpuaakTuka. 2012, Ne11(3). C. 82-86.

3. T'paumanckmin H.A. Crarunsr: CoBpeMeHHBIe
MpeACTaBAeHNs O TUMOAUIMAeMudeckoit Tepanun. OO-
sop pexomenganuii EAS/ESC Guidelines for the man-
agement of dyslipidemias. M.: 2011.

4. byarakosa I1.B., byaymesa O.IO., IIsenjos A.J.
Usyuenne cpasu nmoanmopduama Val432Leu rena CYP
1B1 ¢ passuTueM ImIepToHNIecKOl 00Ae3HU B IOMyAs-
nym pycckmnx xmureaeii Ilentpaasnoit Poccun // Kyp-
CKII Hay4YHO-IpaKTM4YeCcKMI BeCTHUK «YeaoBek 1 ero
3a0posbe». 2013. Ne3. C. 11-16.

5. Paccea C. VIcKycCTBEeHHBINI MHTEAAEKT: COBpe-
MEeHHBIN rmoaxoa, 2006. 1424 c.

6. MenbimkoB A.A, beaos B.B., Akcenos B.B. 30-u
AETHsIS BBDKMBaeMOocCTh y My>kuuH 40-59 aet B 3aBucumo-
CTHU OT HaAUYMA apTepuaAbHON TUIIepTeH3UN U MHPapK-

VAK: 616.8

Ta Muokapaa // Bectanx OYpI'Y. 2012. Ne42. C. 99-104.
7. ®rusmarpus. HarmoHaabHOe pPyKOBOACTBO/TIOZ,
pea. M.J.Ilepeabmana. M.: TIDOTAP-Meaua, 2007. 512 c.

References

1. Aronov DM. Statiny — osnovnoe lekarstvennoe
sredstvo dlya real'nogo snizheniya smertnosti ot IBS.
Russkiy meditsinskiy zhurnal. 2012;4:1-7. Russian.

2. Boytsov SA, Kukharchuk VV, Karpov YuA, et al.
Subklinicheskiy ateroskleroz kak faktor riska serdechno-
sosudistykh oslozhneniy. Kardiovaskulyarnaya terapiya i
profilaktika. 2012;11(3):82-6. Russian.

3. Gratsianskiy NA. Statiny: Sovremennye predstav-
leniya o gipolipidemicheskoy terapii. Obzor rekomendat-
siy EAS/ESC Guidelines for the management of dyslipi-
demias. Moscow; 2011. Russian.

4. Bulgakova IV, Bulusheva OYu, Shvetsov AD. Izu-
chenie svyazi polimorfizma Val432Leu gena CYP 1V1 s
razvitiem gipertonicheskoy bolezni v populyatsii russkikh
zhiteley = Tsentralnoy  Rossii.
prakticheskiy vestnik «Chelovek i ego zdorov'e».
2013;3:11-6. Russian.

5. Rassel S. Iskusstvennyy intellekt: sovremennyy
podkhod; 2006. Russian.

6. Men'shikov AA, Belov VV, Aksenov VV. 30-i let-
nyaya vyzhivaemost' u muzhchin 40-59 let v zavisimosti
ot nalichiya arterialnoy gipertenzii i infarkta miokarda.
Vestnik YuUrGU. 2012;42:99-104. Russian.

7. Ftiziatriya. Natsionalnoe rukovodstvo/pod red.
M.I.Perel'mana. Moscow: GEOTAR-Media; 2007. Russian.

Kurskiy = nauchno-

DOI: 10.12737/7282

VICITOAb30BAHUE PETYICTPATOPA AKTUBHOCTU AT OLIEHKU TSIDKECTU Y ITIOCAEACTBUM
HEBPO/AOTMYECKNX 3ABOAEBAHU

BAIAOH ITXAH', KbEOKO OXAIII™™, IIIMH KBOK™, MIOILIMXAPY IMAMOTO™

" Omdeaenue nesporozuu, Llyzyarickas boavruya omuocsuasica x Yuusepcumemy Tpaduyuonnoii Kumatickoit Meduuunui,
No. 185 Pu An Road, Shanghai, China, 200021
™ Vlccaedosamerbckas npozpamma no paseumuio ouoncuxuampuu,
Boavruya um.MaxAuana, ya. Muar 115, beamorm, Maccawycemc 02478, CLIA
™ Buicuas Hlcora Meduyuriol, Yrueepcumem Toxuo, Hongo 7-3-1, Bunkyo-ku, Tokyo, Japan, 113-8655

Annotanmsa. HocrMrlie 1 mopTaTusHBIE aKTOrpadbl 4al0T BOZMOXKHOCTD AAUTEABHON 3alycy ToKasaTeAeil malfu-

€HTa, KOTOpbI€ MOIYT OBITH MCITOAB30BAHbBI TAKXKe AN KOAMYEeCTBEHHOI OLIEHK! CMMIITOMOB Pa3ANYIHBIX 3a00aeBaHMIL.

Hamu J3y4€Hbl HEKOTOPbBIE ITPUMAOKEHNS aKTOI‘paq)I/H/I, KaK aHaAUTUYEeCKOI METOAVKM, KOTOPBIE SABATIOTCI AOCTAaTOYHO

9yBCTBUTEAbBHBIMI U HaA€>KHBIMI, 9TOOBI OonpeAeANnTdb TAKECTb U IMOCAEACTBIS HEBPOAOITYECKIUX 3a6OAeBaHI/H71, TaKMx
KakK CMHAPOM 0eCrOKOMHBIX HOT, 1Iepnuoandeckme ABM>XeHIs KOHEYHOCTEe! BO CHE, HapyImeHIsI CHa, 00/€e3Hb HapKI/IHCO-
Ha, Aerrpeccus, II0BeJeHYeCKe U IICUXOAO0TUYIEeCKYI€ CYIMIITOMBI TPV COCy,ZI,I/ICTOIZ AeMeHIINM, Ce30HHbIX a(l)(l)eKTI/IBHLIX

pPacCcTpOIICTBaX U OCTPON MILIEMMM MO3Ia, a TaKXKe IIOCAeACTBUS KAMHUYECKMX MePONPUATUN, UCIOAb3YeMBIX A4S UX

JAeYeHIsI. AaALHeI?IU.H/Ie nccaea0BaHMA A0AKHBI pa3pa60TaT}, aHaAUTH4YeCKINe MEeTOAbI AA5I OLIEHKN APYIVIX HEBPOAOIN-
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9ecKuXx 3a00.1€BaHNIi C YICITOAb30BaHVeM aKTOTpapUIecKol perncTparimn.

Karouesbie caoBa: aKTOrpaq)MH; KOoAn4yeCcTBeHHasl OIl€HKa CTeIleH! TS>KeCTU, HeBpOAorndyeckume 386OAeBaHI/I$I} pac-

CTPOJICTBA ABVDKEHNS.

OOBEeKT M MEeTOABI CCAeAOBaHMsI. AHOMAAbHAs
aKTUBHOCTb — OAMH W3 Ba)XKHENIIUX CUHAPOMOB AAsl
OOABIINHCTBA HEBPOAOTMYEeCKUX 3a00AeBaHMI, TaKMX
Kak 0oaesHb IlapkmHcoHa, ©oaesHbr XaHTMHITOHa, Iie-
pebpaabHblit  MHQApKT, 3abo0AeBaHUE ABUTaTEAbHBIX
HelIpOHOB, CMHAPOM YCTaAbIX HOTI, 604e3Hb Aablirelime-
pa, a Taxxe OeccoHHNIA. BOABIIMHCTBOOII€HOUHBIXKA-
HUYECKMXIIIKaA He B COCTOSIHUM aAe€KBaTHO U KOAUYECT-
BEeHHO OTPa3uTh TsKecTh 3aboaesanus [1]. ITopraTms-
HBII perucTpaTop aKTUBHOCTU (TaK’Ke Ha3bIBaeMBbIll «akK-
TUrpapMKOM» MAU «aKTUTPaMMOIi») (puc. A) — 3T0 Mo-
HUTOP aKTUBHOCTY pa3MepOM C HapydHBIE Yachl,C KOM-
IIBIOTEpOM, KOTOPBIN 3aIlMCHIBaeT U M3MepseT (pusnde-
CKYIO AesITeAbHOCTh Yea0BeKa, BKAIUas AO0ATOCPOYHYIO
3armch AesATeAbHOCTU HaruenTa [2,3], 1, caeaoBaTeabHO,
MOKET OBITh UCIIOAB30BaH A451 KOAUYECTBEHHON 3aIIMCU
CUMIITOMOB IIOA00OHBIX 3ab0aeBaHni1 [4-7]. Bpesxxumere-
pexojadepe3Hoab, rpaBIMHTETPYPOBAHBIBKaXKAylOce-
KYHAY3aIlCH ¢ MHTepBadamMu 0oaee 1 MyHyTH (puc. B),
a JaHHBIe COXPAHSIIOTCS BO BHYTpPeHHei IlaMATHU. YCT-
porictBoumeer 20 crierudUIecKMX M UYBCTBUTEABHBIX
PEXMMOB 3aIllICU C AVAIIa30HHBIMU (PUABTPAMU U BEI-
COKOUYBCTBUTEABHBIMU IIOpOraMu. B OoabImHCcTEe HEB-
poAaormyeckux mccaejoBaHuit  pexxum Ne13  MuHM-
perucrparopa AsvokeHus (QUABTP AMarlasoHa YCKOpe-
Hus curHaza: 2-3 I'1, BBICOKOWYBCTBUTEABHBIN IIOPOT:
BBICOKIIA, YCIAEHMe: HU3KOE) UCIIOAB3YEeTCA 4451 OLIeHKI
HapymeHus apvokenuit [1,8,9]. 3ammcanHble aaHHbIe
IIepeHOCATCSI Ha BHEIIHMII KOMIIBIOTEP C IIOMOIIBIO
IpeAyCTaHOBAEHHOIO IpOrpaMMHOIO obecriedeHns. Bo
BpeM:s pa3pabOTKM ITOCAeA0BaTeAbHBIX METOJO0B MCCae-
AOBaHIMSI — U3y4eHO IIporpeccupoBaHue 00Je3HM Y Ila-
LMeHToB ¢ 0oae3HbIO ITapkuHcoHa, AabureiiMepa, CUH-
APOMOM YyCTaAbIX HOT, TPEMOPOM U HapyIlleHueM cHa [5-
10]. 3aecr MBI paccMOTpPUM HEKOTOpOe IpUMeHeHMe
perucrparopa, B 4aCTHOCTU aHAAUTUIECKUI METOJ, KO-
TOPBIIl SBASIETCS AOCTaTOYHO UYBCTBUTEABHBIM U Ha-
AEXKHBIM AAsl OIpejeleHMsl TsoKecTu 3aboaeBaHM U
COOTBETCTBEHHO MMOCAEACTBIAST A€UEHIS.

Wcnoavsosanue npu oyenxe msaxecmu u nocaedCcmeuii
CUHIPOMA YCMAALIX HOZ U HApyuieHuil cHa. Bo BpeMs cHa
perucrparop MOXKeT IIOKa3hlBaTh IPUOAMZUTEALHYIO
OLIEHKY YPOBHs aKTUMBHOCTU KoHeuHocTelt [11]. Heaasno
IIxaH 1 Ap. UCTIOAB30BaAM 3alVCh aKTUBHOCTY AASl OII-
peaeAeHus TAXKeCTU CUHAPOMa yCTaAbIX HOT M Pe3yab-
TaTOB AedyeHus akynyHkrypoit [10]. Tlamuenty sampe-
II1aA0Ch YHOTPeOAATh HAaIUTKU C codep>KaHueM Koden-
Ha I10cJe MOAYAHS M AO 3aIllICU, a TaKXKe paspelnanoch
craTh A0 CaMOCTOSITEABHOTO YTPeHHEro IpOOYKAEHMA.
Bce mcrnpiTyeMble HOCHAM perucTpaTop akTMBHOCTM Ha
AOMMHMPYIOITIeN YacTy IopakeéHHom A04sKKu (puc. C)
Ha MNPOTSDKeHUM 2 AHeil TOApsAA B CepuUM BPeMeHHBIX
paMoK (2 Hegeam KaxKjasi), BOBpeMsl 6 HeAeABbHOTIO Ile-

puoja HabaoaeHusA. TpebyeMrle jaHHBIE A4 aHaAM3a
ObLAM pasjeneHbl Ha 2 BPeMEHHBIX IIepuoja: PaHHSI
aKTMBHOCTb BO CHe (KaKABINI IIePBbIN Yac BpeMeHU CHa),
U1 HOYHAasl aKTUBHOCTD (BCE HOUHOe BpeMst cHa). VMccaego-
BaTeAM BBIpabOTaAM CTaHAAPTHOE aKyIIyHKTYpHOe Aede-
HIe, HO He MHAUBUAYalbHOE, B pe3yAbTaTe aHOMaAbHasI
aKTUBHOCTb HOTU (B HOYHOE BpeMsl U Ka>KAbIN ITE€PBBIIL
4ac) CHU>KaJach B TedeHne 2, 4 1 6 HeAeAb B CpaBHEHNU C
MICXOAHBIM TIOKa3aTeleM. /aHHbIe pe3yAbTaThl ITOKa3bl-
BAIOT, UTO CTaHAAPTHAas aKyIyHKTypa MOXET YAYYIIUTH
aHOMaABHYIO aKTMBHOCTB TPV CMHAPOMeE YCTaABIX HOT, a
M3MeHeHNe 3alllceil perucrpaTropa IOTEHI[UAABHO
YAOOHBIIN MHCTPYMEHT AAsl OIIpeAeAeHNs TAXKeCTH 3a00-
AeBanHmit u ¢ PeKTa 1mocae Ae9eHN.

A

Puc. TlopTaTuBHBI perucTpaTop akKTMBHOCTY B pe>XKIMe Iepe-
xo4a uepes HOAb. ITpumeuanne: Perucrparop akTusHOCTH OC-
HAaIIEéH KOMIIBIOTEPOM, KOTOPBIN 3aIIMCEIBAeT U IOACIUTELIBAET
JusHIecKyIO0 aKTUBHOCTD YeA0BeKa, eCAV HaJAeTO Ha 3aIlsICThe,
pucynok (A). Pucynok (B) aemoHcTpupyeT pe>xum 3anmcu ycr-
porictpa. Ecan akTMBHOCTD BEIIIIe YeM 3a4aHHBIII IIOPOT, TO
KOMIIBIOTEP 3aperncTpUpyeT MMITyAbC KaK ABa, ITOACYET MHTET-
PpMpOBaH B Ka’kKAyIO CEeKYHAY 3aIllICUC MHTepBadaMu Ooaee Mu-
HyTsl. Ha pucynke (C) nokasaHo ucrioap3oBaHue perucrparopa
AAsl 3aIMICY aKTUBHOCTY HOTY; OH HOCUTCSI Ha AOMUHMPYIOIIeN
9acTuU MOPaKEHHOM A0ABIKKIU

Ilepuoanyeckne ABVDKEHMsI KOHEYHOCTAMMU — BO
BpeMs CHa IIOBTOPSIOTCS, OAHOOOpasHble ABVKeHUs
HapyIlIaloT COH, B pe3yAbTaTe BBI3bIBasl OeCCOHHMILY, He
BOCCTaHABAVBAIOIINI COH, W/MAV AHEBHYIO COHAMBOCTB.
ITaanT [10] npoaHaau3upoBaa UCIOAb30BaHUE PEruCT-
paTopa aKTMBHOCTMHA AOABIKKE A4 KOAMYECTBEHHOI
OLIeHKM IIepUOAMYECKMX ABVDKEHMIT KOHEYHOCTSIMM BO
BpeM:i CHa U IIPOAEMOHCTPMPOBaA 3HaUUTEABHYIO HEOA-
HOPOJHOCTDb CpeAy OIpaHMYeHHOTO urcaa paboT ¢ TOUKHU
3peHus TUIla MCHOAb3YEeMBIX PErMCTPaTOPOB, MOAOXKE-
HISI YCTPOJICTBAa Ha HIUDKHEN KOHEYHOCTM MEeTOAOB IIOA-
C4éTa IIEPUOANYECKUX ABVDKEHMII KOHEYHOCTAMM BO
BpeMs cHa. PerucrpaTtopsl pasAn4Hbl B 3aBUCMMOCTU OT
YyBCTBUTEABHOCTU U crenUUKAIUY ONpeAeAeHNs TIe-
puoAMYeCKUX ABVDKEHMI, CKOopee BCEro ®TO CBIA3aHO C
TeXHUYECKMMI XapaKTepUCTUKaMU.

UxeH 1 Ap. HaIlLAK CBA3b MEXAY CMMITOMaMy Oec-
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COHHUITBI U OOBEKTMBHBLIMI OIleHKaMM XapaKTepa CHa y
o0I11ei1 TIOMyASIIUN TIOXUABIX AIOAM COTAACHO PerucT-
patopy axTtusHOCTI. HecMOTps1 Ha TO YTO CIMIITOMEI Hec-
COHHUITBI OBIAY acCOIMMPOBaHBI C OOBEKTUBHO YCTaHOB-
A€HHBIMM XapaKTepUCTMKaMU CHa, KAMHUYECKUIT OTBeT
0511 OOABIIIE TIOXOK Ha OOITYIO XapaKTePUCTHKY KadecTa
CHa, YeM Ha OTY€T O CIeIudUIECKMX XapaKTepUCTUKax
CHa [0 4aHHBIM perucrparopa akrusHocru [11].

JlaHHble TIoAyJeHHbIe B ITPeABIAYIINX MCCAeA0BaHN-
sIx OBLAM pa3jeleHBl Ha AHEBHYIO aKTUBHOCTDH (MeXAy 6
yTpa u 6 Beyepa), BEYEpHIOIO aKTUBHOCTh (MeX4y 6 U
9 Beuepa) ¥ HOUHYIO aKTMBHOCTL (MeXAy 9 Bedepa 6 yTpa)
AAs KOAMYECTBEHHOM OLIeHKV OCOOEHHOCTeN AHEBHOM U
HouHOI1 akTuBHOCTU!Z1®. Kpome TOro, mccaejosatean
Tax>Ke IpOaHaAU3MPOBaAU yPOBeHb aKTMBHOCTU U OIIpe-
AeAVIAV AATeHTHOCTb U ®(PQPEKTMBHOCTb CHa, BpeMs aK-
TUBHOCTU TIPOOYKAEHNS OT CHa, AAUTEABHOCTD IIPOOYK-
AeHNs, IIPU yCAOBUM TIOKas3aTeAeil He MeHee 5 4acoBOii
3arvcu (5 9) 4451 OLIEeHKU KadecTBa cHa [13-14].

Psa nccaepoBanmit mokasaa, 4To HapylleHUe HOY-
HOTO CHa MO>KeT OBITh BBI3BAHO aHOMAaJAbHON aKTMBHO-
CTBIO, a yAy4IlleH’s] MOTYT OBITh IPU3HAKOM TOIO, 4TO
HapylleHMe CHAa MOXHO A€4UTh COrAacHO aAbTepHATUB-
HBIM TeopusiMX [4-15]. /laTeHTHOCTD KO cHY, D deKTuB-
HOCTb CHa, M 5 4acoB 3ammceli pernucTparopa, Takxke, Kak
U OIIeHKM OOABHMYHOTO CHA ABASIOTCS IOTEHITNAABHO
MOAXOASAIIMMY MHCTPYMEHTaMM AAsl M3MepeHUil Hapy-
IIIeHNsI CHa, BKAIO4Yas OeccoHHmITy. Un u Ap. ompesean-
Ant 3PPeKTUBHOCTh 04HOTO 13 cocTaBAsiommx TKM azst
MaIlieHTOB, CTPajaloINX OT XPOHMYECKOTO OOCTPYK-
TUBHOTO 3ab04eBaHmst A€Tkux [16]. ExxeanesHa KpaTkas
XapaKTepUCTHKa ¥ OMOPUTMBI AaTEHTHOCTU KO CHY, (-
(QEeKTUBHOCTM CHa, BpeMsI aKTMBHOCTI IIPOOY>KAEHNUS OT
CHa U TIOKa3aTeAM 5 yacoB 3aIlMcell perucrparopa ak-
TUBHOCTU OBIAM 3aMETHO Aydllle B TpyIIe JAedeHus
TKM, yeM B KOHTPOABHOI IpymIle. DTO O3Ha4YaeT, YTo
3allCyU perucTpaTropa akKTMBHOCTY MOTYT IIpeAOCTaBUTh
MT0A€3HYI0 OOBeKTUBHYIO MHQPOPMAITUIO II0 KOHTPOAIO
XPOHIYECKOTO OOCTPYKTUBHOTO 3a00AeBaHUs AETKUX U
o11eHKM 5P PeKTUBHOCTY AeKapCTB OT HapyIIIeHNs CHa.

PesyabTarsl 1 mx o6cyxaenue. Vcnorvoeare npu
oyenike msxecmu 06UZAMEALHBIX U He 06UZAMEALHDIX CUM-
nmomos Ooresnu Ilapxuncona. boaesns Ilapkuncona —
BTO HelipoJereHepaTuBHOe 3ab0JeBaHIe He TOABKO M3-3a
OIIOPHO-ABUTATEABHBIX CUMIITOMOB, HO TaK>Ke U 13-3a He
ONOPHO-ABUTAaTeABHBIX, BKAIOYasl BereTaTMBHBIE Hapyllle-
HIs1, HapyllleHne cHa u Agernrpeccuto [19]. 3anucu perucrpa-
TOpa He MOTYT HaIlpsMYIO ITPOAeMOHCTPHPOBATh XapaKTe-
PUCTUKU HapylleHus ABvokeHuit. IxaH 1 ap. ucrioan3osa-
An  (ppakTaAbHBIN aHAAM3 C MCKAIOYEHHBIM TPEeHAOM
detrended fractal analysis, KOTOpBIIl OBLA MCIIOAB30BAaH AAS
aHaaun3a C IIOMOIIBIO METOAa CAYJalHbIX 6Ay>K4aHm71, C
rocaeAHer MoAupUKaLyell «pealbHbII MUp» (IIPUAOXKe-
HIUe AAsl pellleHNs] PealbHbIX 3a4ad) AAs Pa3sAMYHBIX CUI-
Ha/0B, BKAIOYas 110CAe40BaTeAbHOCTh BpeMeH! JeATeAbHO-
ctu [17]. ABTOMOJeAbHBIe KOAeDaHMS IIOXOXKU APYT Ha
ApyTa, 6e3 pa3HMIILI M3BAEKAIOTC AU KOAeDaHW MeaAeH-

HO B TeYeHUM AAUTEABHOTO IPOMEXYTKa BpeMeHM WAV
pe3Ko B TedeHUN KOPOTKOTO BpeMeHU. CoraacHO 4aHHOMY
cBoricTBy, IIXaH 1 Ap. MCII0AB30BaAY €AVHCTBEHHBII ITapa-
MeTp, MMEHYIOLINIICS ITOKa3aTeAeM CTENEeHHOMN 3aBICIMO-
CTY, KOTOPBINT pa3BuACsI U3 (ppaKTalbHOTO aHalu3a C VC-
KAIOYEHHBIM TPeH/AO0M, YTOOBI OXapaKTepu3oBaTh Koaeda-
A [1]. JanHbil ToKaszaTeab OTHOCUTCS K CKOPOCTH Iiepe-
X04a, TaKMX KaK BHE3aIIHOe Hayaao M CMeIlleHre MAU I10-
caeaoBaTeAbHbIE M3MeHeHs ABipkeHs. [lokazateap cre-
TIEHHO 3aBUCUMOCTH, AAs MaKCMMyMa MAY MMHUMyMa
KOAe0aHNIT A0OKOMOTOPHOII AesITeABHOCTH, ObLA OBI KpaliHe
T10/4€3eH 4451 OIIeHOUHBIX I1eaeit. HaligeHo, uTo mokasareab
CTETIeHHOJ! 3aBYICHMMOCTY A0KaABHOTO MaKCHMyMa Haumbo-
Jee 4yBCTBUTeAEeH ¥ TOYHO OTOOpa’kaeT XapakTep Hapy-
IIIeHIIs] ABVDKEHUI y TareHTos ¢ ITapkuraconoM, He 6yay-
4yl 1104, BAVSHIEM TpeMopa UAM YCAOBUII IIOBCEAHEBHOI
>km3HU. HYDKHUIL ITOpor ToKasaTeAsl CTEIIeHHON 3aBVCH-
MOCTH 0KaJAbHOTO MaKCMMyMa MAU MUHMMYyMa MCITOAB-
30BaACs AAsl onpejeieHnst sdpdexra AedeHNs ABUTaTeAb-
HBIX crMIToMos 0oaesun ITapkumcona [18]. Viccaeaosate-
anlsl taxcke yaan sd@PexT 24-9acoBoro IIyMa TaabBaHIde-
CKOVI BeCTMOYASPHOV CUMYASIIMM Ha ITOKa3aTelb CTeIleH-
HOI 3aBUCUMOCTU AHEBHOU aKTMBHOCTU 3aILSICThsI, UTO I10-
KazaTeAb CTEIIEHHON 3aBMCHMOCTI AOKaAbHOTO MaKCUMY-
Ma OBIA 3HAYUTEABHO HIDKE C IIIYMOM TaAbBaHIIECKON
BECTUOYASAPHON CTUMYASILINN, YeM C IOAAEABHON CTUMY-
ASIIVIEN], 9YTO HaBOAUT Ha MBICAM O 00/Jee YacToil CMeHe
MOBeAeHIsI OT HM3KUX AO BBICOKNMX YPOBHEN aKTMBHOCTH,
AN MeHee CepbE3HON aKMHe3UM I10CAe TaAbBaHIJIecKOI
BeCTMOYAAPHON CTUMYASIMM Y TIaIMIeHTOB C 00Ae3HBIO
ITapxuHcoHa.

IIxan u ap., [3] ucrioap30Baan IPOAOABHYIO KOHCT-
PYKIIUIO, B KOTOPOI1 (puandeckasl aKTUBHOCTD M TSIKECTh
3a00aepaHINsA OBIAM YCTAaHOBAEHBI MHOTOKpPATHO C MH-
TepBaJoM B 4 MecsIla, B TedeHUU 6oaee yeM 3-X JAeTHEro
nepuoga HabAIOAeHUs TIallMeHToB ¢ 604e3HbI0 IlapkuH-
COHa. Y 9TMX MalVIeHTOB OOHAPY>KEeHO ITOBBIIIIEHEe UTO-
TOBOMI CYyMMBI MaKCHMAaABHBIX 3HAueHNII IIOKa3aTeas
CTEITEHHOW 3aBUCHMMOCTU B OOBEAVIHEHHOW IKaje 0o-
ae3uHn IlapKuHCOHa, 4TO SABASETCS IMO3UTUBHBIM OOBe-
AVHEHIEM MeXXAy M3MeHeHUsMU B MaKCMMaAbHBIX 3Ha-
YeHMsX B DTOVI ITKale. VasmeHeHNsT PU3MIECKON aKTUB-
HOCTH, IIOVIMaHHEIE PETHCTPaTOPOM, aCCOLUMPYETCA C
BBIPa>KEHHOCTHIO KAMHUYECKMX CHMMITOMOB Ilapxuco-
Ha C TedeHMeM BpeMeHN. DTO IpeArioAaraeT, 9To Mpu
JCIIOAB30BaHNUM B COUYETAaHMUM C OOLIENIPUHATHIMU U3Me-
peHMAMI 00beAMHEHHON IKaabl 0oae3Hn ITapknHcoHa
3aIICU peryucTpaTopa akKTUBHOCTY — (PU3NIECKON Aesl-
TeABHOCTU MOTYT IPeAOCTaBUTh KAMHUIECKUI, KOAMde-
CTBEHHBINI MHCTPYMEHT, KOTOPHINI KOHCTaTUpPYeT pa3Bu-
Te 0OAe3HM, MAU OTBETHYIO peaklMIO Ha JAeuyeHue B
aM0y1aTOPHBIX KAMHUIECKNX YCAOBUAX.

Komeaaa n ap., [20] mcnoan3oBaam AaTeHTHOCTb KO
cHy, (pPeKTUBHOCTD CHa U 5 9acoBOI ITapaMeTp A4S A0C-
TyIla K pe3yabTaTaM d¢deKTa AedeHns ¢ IIOMOIILIO Iiep-
roaraa B HOYHOe BpeMs, C 3allMCsIMU peryucrparopa o
a¢dpPexrusHOCTN M PparMeHTaIuu cHa. Jpyrue mccaeso-
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Batean [14] oreEnan TepanesTrdecknii dQpQPeKT AedeHns
Ha HapylleHue cHa npu 6oaesHn Ilapxuucona. OrjeHka
AHEBHOJ, BeJ4epHell, HOYHOV aKTMBHOCTM CO IIKAAOl CHa
0oaesHn IlapkuHcona u o6beAVHEHHON IIKaAoi 6oaes-
Hu ITapkuHCOHa KOAMYeCTBEHHO ITOKa3aAu, 4ToO JAedeHue
yayuamiaetr sddexktusHocTh cHa npu IlapkuHcone, Ge3
KakKMx-A1n00 3HauMTeAbHBIX ITOOOYHBIX JevicrBuii. Haii-
A€HHasl aKTUBHOCTH U AO0KAAbHBIN IOKA3aTeAb CTEIeHHON
3aBUCHMOCTH BO BpeMsI CHa, a Tak>ke BO BpeMs 004pCTBO-
BaHVA OBLAV 3HAUYUTEABHO CHVDKEHBI. Y AYUIIeHNsT pUTMa
COH-00ApCTBOBaHIE, KOTOpOe ObLIO OIpeAeAeHHO C IIO-
MOIIIBIO €KeAHEeBHBIX 3arliceli, 001ee BepPOATHO SIBASETCS
oTpakeHHeM yAydleHus Ipu ©OoaesHm IlapkmHcona.
DTO NOKa3bIBaeT, UTO JAedeHMe OKasblBaeT 04aroTBOPHOe
BO34€IICTBIE Ha AOMYCTUMEII YPOBEHb OTK/AOHEHMs ITy-
TéM ocaabaeHus cuMnromos [TapknHCOHa, He ycyTyOAss
BpeaHble D(PQeKTH, BhI3BaHHBIE A€BOAOIION, KaK IpoJe-
MOHCTpUpPOBaHO B IV yacTy orjeHOK yAydimeHns oobeAn-
HEHHOII 11KaAbl 0oae3Hn ITapknHcoHa.

Ucnoavsosanue pezucmpamopa axmusnocmu npu
OCHPOM UMEMUYECKOM UHCYAbIE C PAaccmpoiicmeom
PynKyuil J6UZAMEALHOIO ANNAPAMA 6EPXHUX KOHEUHO-
cmeii. Jas peabuANTanMM IAIMEHTOB C OCTPBLIM MIITe-
MMYECKOM MHCYABTOM, BOCCTaHOBJAeHIe KadecTBa CHa —
OAVH M3 BasKHEWINNIX c])aKTopOB B ITOBCEAHEBHOM >KU3HU
nanyeHTos. bakken [21] mamepmna axkTMBHOCTL M COH
TaIlIeHTOB C ITePBBIM B VX JKU3HM MPUCTYIIOM VCITOAb-
3ysl peruCTpaTop Ha 3arricThe. VlccaeadoBaHne Mokasaao,
4TO B OCTpOIl (pase, JHeBHAs AeATEABHOCTD IAIIMIEHTOB
MeJa CUABHYIO B3aIMOCBS3b C AHEBHBIM CHOM. boab n
HIDKHINE ¢usndeckre QYHKIUM MOIYT OBITH Ba’KHBIM
JaxTopoM, BAUAIOIMINM Ha AHEBHYIO aKTHMBHOCTb B OCT-
PBIX M Tocaedyommx ¢paszax. XapaKTep CHa B OCTPOIL
dase MOXeT BAMATh Ha AHEBHYIO >XU3HEAEATEABHOCTH
HanueHTa A0 6 MecsleB MocAe MHCyAbTa. berao mpea-
AOKEHO MCII0Ab30BaTh PETUCTPATOP aKTUBHOCTU AAd
M3MepeHNs KayecTBa CHa 1 6041 B peabMANTaIIVIOHHEIN
Iep1o4 y MalyeHTOB, IIePeHeCIINX MHCYABT.

IIxan n ap., [4] ucrioabp3oBaau perucTpaTop AAsl Om-
peaeaeHns TsoKecTH 3a601€BaHNI y TIAITMEHTOB C OCTPHIM
UIIeMIYeCKIM MHCYABTOM 1AM 004e3HbIO IlapkuHcoHa B
2 pa3HBIX criennpUUIEcKUX MeToaX, IToKa3aTeAb CTeITeH-
HOJI1 3aBUCUMOCTU U (PpaKTaAbHBIN aHAAN3 C MCKAIOYEH-
HBIM TPEHAOM, C KAMHMYECKMMMU IIOKa3aTeAsIMU II0Ay-
YeHHBIMM OT MeTOA0B olleHKM Para-Msep n Mepsl PyHK-
LIMOHAABHONM He3aBUCHMOCTM Y TAIIMeHTOB C OCTPBLIM
UITIeMIT9ecKM MHCYABTOM, MAM C 00OBbeAMHEHHON INKa-
20711 604e3HU [TapKMHCOHA y 9TUX MALIMEHTOB, IIpeAJaras
3aIlMCH peTVCTpaToOpa U aHaAU3BI ITOKa3aTeAs CTEITeHHOI
3aBUCHMMOCTI MAM (PaKTaAbHOTO aHaAM3a C MCKAIOYEH-
HBIM TPEeHAOM, KOTOpBleé MOIYT IIPeJOCTaBUTh I10Ae3HYIO
OOBEKTUBHYIO U CITeI(IIecKyio MHPOPMAauIo 10 KOH-
TPOAIO 3a TanueHTaMy C [lapKIMHCOHOM 1AM OCTpOIi
UINIeMIT9eCcKIM MHCY/ABTOM, a TakXKe JaHHBIe O HabAaroge-
HUM 3a pabOTOI A€KapCTB, COOTBETCTBEHHO.

HUcnoavsosanue pezucmpamopa 0As oyenku ce30H-
Hozo apPexmusnozo paccmpoticméa u caaboymus. Ce-

3oHHOE apPEKTUBHOE PacCTPOIICTBO — DTO PACCTPOIICTBO
IIOBTOPSIOINIETOCs HacTpOeHNs, 110/ BAUSHIEM KOTOPO-
o TomnaJjaloT OKOAO 6% B3POCABIX KMBYIIIUX B AaAM OT
9KBaTOpa [22]. BOABIIMHCTBO MAalMEHTOB C CE30HHBIM
adpPeKTUBHBIM PaCCTPOIICTBOM MMEET aTUIIMYHBIE CUM-
IITOMBI AeTIPeCcCul, XapaKTepU3yIoIyecs Ka yCTaloCTh,
I1aToAO0TM4YecKoe ypeAndeHne MpoAOAXKUTEeABHOCTU CHa
n TAra K yraesogam. Oxamm m ap., [22] uccaeaosaaun
SIBASIIOTCS AU CyTOUHBIE MAU ITOAYCYTOUHbBIE PUTMBI M3-
MEeHEeHUAMU B KoaeDaHMsAX B 60Jee KOPOTKUX BpeMeH-
HBIX paMKaXx, IIyTéM BBIUNICAEHILI TT0OKa3aTeAs] AHEBHON U
HOYHOJ aKTMBHOCTM Ha OCHOBE 3allVICAHHBIX JaHHBIX
perucrparopa y AeTeii ¢ ce30HHBIM a(pPeKTUBHEIM pac-
crporictoM. OOHapy>KeHO, UYTO JAeTH C Ce30HHBIM ad-
eKTUBHBIM PacCTPOIICTBOM MMEIOT OOABINMII ITOKa3a-
TeAb CTETIEHHOI 3aBMCUMOCTI B CPaBHEHUM C KOHTPOAB-
HOJ1 TPYIIION BO BpeMsI AHEBHOTO IlepuoAa ¢ 00AbIIel 1
MEHBIIIe! AesITeAbHOCThIO, ®TO O3HadaeT, YTO 340pOBas
KOHTpOABHasl IpyIIla UMeeT 00Jee pe3Ky BCILAECKM aK-
TUBHOCTY U MajeHus, B TO BpeMs KaK AeTU C Ce30HHBIM
apPeKTMBHBIM PacCTPOIICTBOM MMeIOT 0oJee MeAAu-
TeAbHBIN IIepexol B AHEBHBIX U HOYHBIX YPOBHAX JAes-
TeabHOCTHU. Jpyroe mccaegopanue [23] moneITaa0ch OIl-
peaeAnTh KOAWYEeCTBeHHBIe IIOKa3aTeAl IICMXOMOTOP-
HOIl AeSTeAbHOCTU, KOTOPbIe COOTBeTCTBYIOT KAMHMYe-
CKUM IIpeACTaBA€HUSAM O ITOHIUKEHHON aKTMBHOCTU aK-
TUBUpYIOIIero spdexra aedeHns. DTo OBLI0 yCTaHOBAE-
HO NP UCIO/Ab30BaHUIU PETUCTpaTopa y MAI[IeHTOB C
Ce30HHBIM apPEeKTUBHBIM PaCCTPOIICTBOM, AO U IIOCAE
ABYXHeeABHOIO Ae4eHNUs «SIPKOIl» cBeToTeparueil. /se
HeJeAU TepalmuU He OKa3aAll CyIeCTBEHHOIO BAVISHILL
Ha CpejHUl ypOBeHb AHEBHOI JeATeAbHOCTU, HO IIPOU3-
BeAN 3HAUMTEAbHOe CHIKEHUEe MHEePIVIOHHOIO COIIpO-
TUBAEHN: Y MauneHTos ¢ 50% nan 60aee cokpalieHneM
ypoBHs genpeccun ['aMMABTOHA, YTO OTpake€HO B IIO-
HIVDKEHHON TeHAeHIIUMM K CONPOTMBAEHMIO Ha HU3KUX
YPOBHAX akTUBHOCTU. Takke Oblaa CHAbHAs B3alMO-
CBSI3b MEXAY CTEIEeHBIO YCTAaAOCTM M MEpPOIl COIPOTIB-
As1eMOCTM Ha BBICOKMX YPOBHSX aKTMBHOCTU IIPOTUB
HU3KNUX B IIepBOHaYaAbHO peakI[uiy, HO He B IlepBOHa-
JaAbHBIX peakiusax Oe3 oTseTa. JaHHBIE pe3yAbTaThl
IIOKa3bIBAIOT, YTO CBeTOTepaIlsl MeHseT IPUpPOoAy AHEB-
HOM aKTMBHOCTY y INaIIMEeHTOB C paHHell peakIueln, co-
Kpalas UX TeHAEHLMIO K COIIPOTUBAEHMIO Ha HU3KUX
YPOBHAX, BO3MOXHO OTpaXkasl 0CAaOAeHMs IICHXOMO-
TOPHOTI'O Pa3BUTILL.

IIxan u ap., [9] onpeaeanan TsKecTh ITOBejeHUe-
CKUX U IICUXOAOTMYECKMX CHMMIITOMOB CAaOOyMMS AAs
COCYAMCTOM AeMeHLMY, C TIOMOIIBIO 3aIlicell perucrpa-
TOpa aKTMBHOCTM M CPaBHNUAM MX C pe3yAbTaTaMM KAU-
HMYECKMX 3aIlMceli, TaKMX KaK HellpoIICUXMaTpudecKuit
OIIPOCHMK, IITKaJa IOBeJeHJeCKOi IaToA0Tuyu 00Ae3HM
Aavurerimepa. IIpogeMmoHcTpupoBaHO, YTO aHaaAu3
AHEBHOJ aKTMBHOCTM, HOYHOM aKTUBHOCTHU M BedepHeil
aKTMBHOCTY MOKeT OTPa3UThCI Ha YPOBHe KOoAeOaHMIL
ITIOBEAEHUYECKVIX U IICUXOAOTMYECKUX CUMIITOMOB €Aa0o-
YMUS A4l COCYAUCTON AeMEHIIUM, a TaKXKe MOXeT CAy-
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SKUTh M0/A€3HOM OILIeHOYHOI MH(])opMaLU/Ieﬁ AAsT COCy-
AVICTOM A€MEHIIUY BMeCTe C KAMHNYECKVMU 3alIUCSIMU.

Xy u ap., [24] uccaeaoBaau Kak gBuraTeAbHas CHUCTe-
Ma BBHIIOAHSET CAOKHBIE MacIITaOHO-MHBapMaHTHBIE KOH-
Juryparnyy akTMBHOCTHU B IIIMPOKOM AMaIla30He BpeMeH-
HBIX paMOK. Bblay mmpoaHaan3npoBaHbl XapakTep AHeBHOM
aKTMBHOCTM Y MOAOABIX, B3POCABIX C paHHel CcTaauein
AzpureiiMepa, COLAacHO CTaplileli KOHTPOABHOI TPyIIIIe, 1
OueHb CTapble AI0AUW C TIO3JHeN cTagueil AaplLirerimepa,
COIJacHO O4YeHb CTapOli KOHTPOABHOI IpyIie. Y MOAOABIX
Oblaa HalideHa aKTMBHOCTB, KOTOpasl BBICTaBILAA YCTOMYM-
BOIO MacCIITaOHO-MHBAPMAHTHYIO B3alIMOCBS3b BO BCex
ITPOTeCTMPOBAHHEIX BpeMeHHBIX MacITabax. B3anMocBs3p
1,5-8 u. cHyDKaeTcs ¢ BO3pacToM 1 KpaliHe 3aMeTHO CHIIKe-
Ha y CTaplleli 11 O4eHb CTapoil KOHTPOABHBIX TPy B He-
3aBUICHIMOCTH OT Bo3dpacTa 5(pPeKT AaplLireliMepa 11oc1eA0-
BaTeALHO COKpaIllaAcs B MacIITaOHO-MHBapUaHTHON B3al-
MOCBs3u 1,5-8 4, uTO BeA€T K 0OABIIEMY COKpAIeHUIO
MacIITabHO-MHBAPVAHTHO B3alIMOCBA3M Yy OYeHb CTapbIX
ATOJeV ¢ TIO3AHeN cragueir Aasrreiivepa. Taxum oGpa-
30M, CTapeHmne ¥ 004e3Hb AapLreliMepa 3HAUUTEABHO
MacIITabHO-MHBAaPMAHTHYIO aKTMBHOCTh KOAeDaHMUil B Te-
YEeHVV MHOKECTBEHHBIX BpeMeHHBIX MacIITaboB.

3akaiodenme. ITopTaTuBHBII perucrpaTtop akTUBHO-
CTM MOXXeT TIOMOYb BpadaM B IOAyJeHMM 0olee OObeK-
TUBHBIX ¥ KOANYECTBEHHBIX ITOKa3aTeAel A4Sl OIIeHKU KAV-
HUYECKUX AeYeHMI AW UCCAeAOBAaHMIA, YIraAyOAss Harie
IIOHVMMaHIe CBOJICTB HEBPOAOTMYECKNX 3a00AeBaHMII JIC-
10Ab3Ys1 PU3NYIECKYIO aKTUMBHOCTB, KaK MeTO/, MHTerpaTB-
HOI MeAUTIVHEI [25]. YKa3aHHbIE METOABI MOTYT OBITD JIC-
IIOAB30BaHBl AASl OLIEHKM IIPOIpecCUpOBaHMsI OOAe3HU U
5P PEKTOB KAMHITIECKOTO AedeHns. JalbHelle uccaeAo-
BaHIISI AOAKHBI OBITh HAIIPaBAEHHI B CTOPOHY UyBCTBUTEAD-
HBIX U CIeL(PUIECcKIX METOAOB A5 AOCTYTIa K OOABIIIEMY
KOAMYECTBY HEBPOAOTMYECKIX 3a00AeBaHIIA.
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THE USE OF ACTIGRAPHY FOR EVALUATING SEVERITY AND EFFECTS OF NEUROLOGICAL DISEASES
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Abstract. Portable actigraph units allow to long-term of monitoring human cycles and can also be used to quantify
the symptoms of various diseases. The authors studied some applications of actigraphy as analytical methods that are
sufficiently sensitive and reliable to determine the severity and consequences of neurological disorders, such as restless
legs syndrome, periodic limb movements in sleep, sleep disorders, Parkinson's disease, depression, behavioural and
psychological symptoms in vascular dementia, seasonal affective disorders and acute ischemia of the brain, and the ef-
fects of clinical interventions used to treat them. Further research should develop analytical methods to assess other neu-
rological diseases by actigraphic registration.

Key words: actigraphy; quantitative assessment of severity; neurological disorders; movement disorders.

Background. Abnormal activity is one important
syndrome for most neurological diseases such as Parkin-
son’s disease (PD), Huntington’s disease (HD), cerebral in-
farction (CI), motor neuron disease (MND), restless leg syn-
drome (RLS), Alzheimer’s disease (AD), and even insom-
nia. Many clinical scales may not adequately and quanti-
tatively reflect the disease severities!!l. Portable actigra-
phy (also called an actigraph or actigram) (Figure A) is a
custom wrist watch-sized activity monitor equipped
with a computer that can record and quantify human
physical activity, and enable long-term recording of a
patient’s activities [2,3], and hence might be a device for
quantitative assessment of the symptoms for these dis-
eases [4-7]. In its zero-crossing mode (ZCM), the counts are
integrated into each 1-second record over 1-minute in-
tervals (Figure B) and the data is stored in the internal
memory. It has 20 types of recording modes for different
sensitivities and specificities with series filter ranges and
sensitive thresholds. In most neurological studies, mode
13 of the Mini-Motionlogger (filter range of acceleration
signals: 2-3 Hz, sensitive threshold: high, gain: low) is
often used for evaluation of movement disorders [1,8,9].
The recorded data will be transmitted to an external
computer by software installed on the device. By devel-
oping series methods, studies have quantitatively
represented the disease progression in patients with PD,

AD, RLS, tremor, and sleep disturbance [5-10]. Here, we
review some applications of using actigraphy with ana-
lytical methods that are sufficiently sensitive and reliable
to determine the severity of these diseases and effects of
treatments on these diseases.

Use in evaluating the severities and the effects of
RLS and sleep disorders. During sleep, actigraphy might
indicate the approximate activity level or account of the
limbs [11]. Recently, Pan W et al., used the records of leg
activities to evaluate the severity and acupuncture effects
of RLS [10]. Subjects were not allowed to consume caffei-
nated beverages from the afternoon preceding the record-
ings and were allowed to sleep until spontaneous awa-
kening in the morning. All subjects wore an actigraphy on
the ankle of the affected dominant side or worse side
(Figure C) for 2 consecutive days in the series time win-
dows (2 weeks each) during the 6-week observation pe-
riod. The data acquired from the actigraphy were sepa-
rated into two time periods for analysis: early sleep activi-
ty (ESA, each first hour of night bedtime activity), and
nocturnal activity (NA, all nocturnal bedtime activity).
Researchers found standard but not customized acupunc-
ture treatment reduced the abnormal leg activity of NA
and ESA significantly in week 2, week 4, and week 6
compared with the baseline. The results indicate that
standard acupuncture might improve the abnormal leg
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activity in RLS patients and thus the change of actigraphy
records is a potentially suitable tool for evaluating the
severity and effects of treatments for RLS.

Periodic limb movements of sleep (PLMS) are repeti-
tive, stereotyped movements that can disrupt sleep and
result in insomnia, non-restorative sleep, and/or daytime
sleepiness. Plante DT [10] reviewed the use of leg-worn
actigraphys to quantitatively measure PLMS and dem-
onstrated significant heterogeneity among a limited
number of studies in terms of type of actigraphy uti-
lized, position of the device on the lower extremity, and
methods employed to count PLMS. Actigraphy varies in
its sensitivity and specificity to detect PLMS, which is
likely related to the technical specifications.
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Figure. Portable actigraphy and the zero-crossing mode (ZCM).
Actigraphy equipped with a computer can register and quanti-
fy human physical activity, if worn on the wrist of the subject
(A). (B) demonstrates the record mode of actigraphy. If the ac-
tivity is higher than the defined threshold, the device will regis-
ter the counts as two, the counts are integrated in each 1-sec
record over 1-minute intervals. (C) indicates using actigraphy
to record leg activity; it is worn on the ankle of the affected
dominant side or worse side.

Chen JL et al. reported the relationship between in-
somnia symptoms and objective assessments of actigra-
phy-estimated sleep characteristics in a general popula-
tion of older adults. They found although insomnia
symptoms were significantly associated with objective-
ly estimated sleep characteristics, clinical responses
seemed to be general indicators of sleep quality rather
than reports of specific sleep characteristics by actigra-
phy records [11].

In previous studies, the data acquired from acti-
graphy were categorized into diurnal activity (DA, be-
tween 6 a.m. and 6 p.m.), evening activity (EA, be-
tween 6 p.m. and 9 p.m.), and nocturnal activity (NA,
between 9 p.m. and 6 a.m.) to quantitatively assess di-
urnal and nocturnal activity properties [12-15]. Fur-
thermore, researchers have also analyzed the activity
levels and determined sleep latency (SL), sleep efficiency
(SE), awake times, awake time duration, and the least
5-hour activity (5h) to quantitatively assess sleep quali-
ty [13-14].

A series of studies have demonstrated that noc-
turnal sleep disturbance may arise from abnormal ac-
tivities, and the demonstration of improvements may

indicate that sleep disturbance can be treated according
to alternative theories [14-15]. The SL, SE, and 5h of
actigraphy records as well as clinical sleep scores
would be potentially suitable tools with which to eva-
luate sleep disturbance including insomnia. Qi C et al.
evaluated the effects of one TCM compound on pa-
tients with geriatric chronic obstructive pulmonary disease
(COPD) [16]. The daily profiles and biorhythms, SL,
SE, awake time activity, and 5h of actigraphy records
were markedly better in the TCM treatment group than
in the control group. This indicates evaluating actigra-
phy records may provide useful objective information
for controlling COPD in out-patient clinics and for eva-
luating sleep disorders drugs.

Use in evaluating the severities of movement
and non-movement symptoms for PD. PD is a neuro-
degenerative disorder not only with respect to motor
symptoms, but also non-motor symptoms, including
autonomic disturbance, sleep disturbance, and depres-
sion [%l. The actigraphy records could not demonstrate
the disability of movement disorder directly. Pan W et
al. used detrended fractal analysis (DFA), which has been
used for random-walk analysis, with a recent modifica-
tion for various “real-world” signals including activity
time series [17]. Fluctuations with self-similarity look
similar to each other, whether one extracts slow fluctu-
ations over long periods or rapid fluctuations during
short periods. According to this property, Pan W et al.
used a single parameter called a power law exponent
(PLE) developed from DFA, to characterize the pattern
of fluctuations [1]. This exponent relates to the rapid-
ness of the activity transitions, such as abrupt onsets
and offsets, or gradual changes in movements. The
PLE, for its local maxima or minima of fluctuations of
locomotor activity, would be the most useful for quan-
titative purposes. They found that the PLE for local
maxima most sensitively and reliably reflects disability
of movement disorder for patients with PD without
being influenced by the presence of tremor or the pat-
terns of daily living. Lower PLE for local maxima or
minima has been used to evaluate the effects of TCM in
treating motor syndromes of PD [18]. Researchers [8]
have also evaluated the effect of 24-hour noisy galvanic
vestibular stimulation (GVS) on PLE of daytime wrist
activity and found the PLE for the local maxima was
significantly lower with noisy GVS than with sham
stimulation, which is suggestive of more frequent
switching behavior from low to high levels of activity
or less severe akinesia after GVS for patients with PD.

Pan W et al, [3] used a longitudinal design in
which physical activity and disease severity were as-
sessed repeatedly during a 4-month interval, over a 3-
year observational period, in patients with PD. They
found an increase in the maxima values of PLE and the
unified Parkinson’s disease rating scale (UPDRS) total
score in PD patients and that there was a positive asso-
ciation between changes in maxima values and UPDRS
scores. Changes in physical activity, as captured by
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actigraphy, are associated with increased severity in
clinical symptoms of PD over time. This suggests that,
when used in conjunction with the conventional
UPDRS measure, actigraphy records of physical activi-
ty may provide clinicians a quantitative tool with
which to monitor activity-based disease progression or
responses to treatment in outpatient clinic settings.

Comella et al., [20] used SL, SE and 5h parameters
to assess the effect of pergolide treatment at nighttime
on actigraphy records of SE and sleep fragmentation.
Other researchers [14] evaluated the therapeutic effect
of one TCM on sleep dysfunction in PD. The DA, EA,
and NA with Parkinson’s disease sleep scale (PDSS) and
UPDRS scores quantitatively demonstrated the TCM
had a sleep effect in PD without any significant side
effects. They found activity during sleep-time was
markedly decreased and the local PLE value was sig-
nificantly decreased during sleep-time as well as dur-
ing awake-time. Improvement of wake-sleep rhythm,
which is determined by browsing the day to day rec-
orded activities, is likely a reflection of an improve-
ment in PD.It could demonstrate TCM may have bene-
ficial effects on ADL by ameliorating the symptoms
resulting from parkinsonism without exacerbating the
L-dopa-induced adverse effects, as demonstrated in the
improvement in scores of UPDRS Part IV.

Using actigraphy to evaluate the severity of acute
cerebral infarction (ACI) combined with upper limb
motor function disorder. During clinical administra-
tion in the rehabilitation of ACI patients, the recovery
of sleep quality is one important factor on the daily
lives of patients.Bakken [21] evaluated the activity and
sleep of first-time stroke patients using wrist actigra-
phy. The study showed that in the acute phase, diurnal
activities of the patients had a strong correlation with
sleep during the day. Pain symptoms and lower physi-
cal function may be important factors affecting the di-
urnal activities both in the acute phase and the follow-
up. Sleep patterns in the acute phase may influence the
patients” diurnal functioning up to 6 months post
stroke. They suggested actigraphy might be used to
observe sleep quality and pain in the rehabilitation
period in stroke patients.

Pan W et al,, [4] used actigraphy to measure the
severities of patients with ACI or PD by 2 different
specified methods, PLE and DFA, with the clinical
scores obtained by Fugl-Meyer Assessment (FMA) and
Functional Independence Measure (FIM) in patients with
ACI or with UPDRS in PD, suggesting actigraphy
records and analysis of its PLE or DFA might provide
useful objective and specific information for controlling
ACI or PD patients and monitoring drug administra-
tions, respectively.

Using actigraphy to evaluate seasonal affective
disorder and dementia. Seasonal affective disorder (SAD)
is a recurring mood disorder that affects about 6% of
adults living far from the equator [22]. Most patients
with SAD have atypical depressive symptoms charac-

terized by fatigue, hypersomnia, and carbohydrate
cravings. Ohashi et al., [22] investigated whether circa-
dian and hemi-circadian rhythms are alterations in
fluctuations within shorter time scales by calculating
the scaling exponent of diurnal and nocturnal activities
of actigraphy recordings of children with SAD. They
found children with SAD had larger PLE compared to
controls during diurnal periods with higher and lower
activities, which means that healthy controls have more
abrupt activity bursts and dips while children with
SAD have more sluggish transitions in their diurnal
and nocturnal activity levels. Another study [23] at-
tempted to identify quantitative metrics of psychomo-
tor activity that correspond to the clinical perceptions
of hypo-activity and to the early activating effects of
treatment.This was assessed using actigraphy in patients
with SAD before and following two weeks of bright
light therapy. Two weeks of therapy had no significant
effect on mean levels of diurnal activity, but produced
a significant reduction in inertial resistance in patients
who had a 50% or greater reduction in Hamilton De-
pression scores, as reflected in reduced tendency to
persist at low levels of activity. There was also a strong
correlation between ratings of fatigue and measures of
persistence at high versus low activity in initial res-
ponders, but not in initial non-responders. These find-
ings suggest that light therapy alters the nature of di-
urnal activity troughs in early responsive patients, re-
ducing their tendency to persist at low levels, possibly
reflecting an alleviation of psychomotor retardation.

Pan W et al., [9] evaluated the severity of behavior-
al and psychological symptoms of dementia (BPSD) for vas-
cular dementia (VD) from actigraphy records and com-
pared the results with clinical scores such as Neuropsy-
chiatric Inventory (NPI) and the behavioral pathology in
Alzheimer’s disease (BEHAVE-AD) rating scale. They
demonstrated that analysis of diurnal activity (DA), noc-
turnal activity (NA), and evening activity (EA) may re-
flect the degree of fluctuation of VD-BPSD, and might
provide a useful assessment of VD-BPSD accompanied
by clinical scores for VD.

Hu et al., [24] investigated how human motor con-
trol systemsexecutivecomplex scale-invariant patterns
of activity over a wide range of time scales. The day-
time activity patterns in young adults, elderly people
with early-stage AD matched with elderly controls,
and very old people with late-stage AD matched with
very old controls were analyzed. They found activity in
young adults exhibited robust scale-invariant correla-
tions across all tested time scales. The correlations at
1.5-8 h declined with age and were significantly re-
duced in the elderly and very old controls. An age-
independent AD effect further reduced the scale-
invariant correlations at 1.5-8h, leading to the greatest
reduction of the scale-invariant correlations in very old
people with late-stage AD. Thus, aging and AD signifi-
cantly attenuate the scale invariance of activity fluctua-
tions over multiple time scales.
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Conclusion. Portable actigraphy may assist physi-
cians in obtaining more objective and quantitative in-
dexes to evaluate clinical treatments or studies, further-
ing our understanding of the properties of neurological
diseases by using physical activity as integrative medi-
cine [25]. The specified methods may be useful for the
evaluation of disease progression and the efficacy of
clinical administrations. Further study should address
more sensitive and specified methods to assess more
neurological diseases quantitatively.
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