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WD 2004/ 054429 PCT/ |1 L2003/ 001053 APPARATUS AND METHOD

FOR BENEFI Cl AL MODI FI CATI ON OF Bl ORHYTHM C ACTI VI TY
wWo-baa 54389 THE | NVENTI ON The present invention PEl/at2e63/001053

generally to nedical devices, and specifically to 5

treatment and di agnostic devices, which provide

feedback to a user regardin hysi ol ogi cal vari abl e

of ARBARAEUS ADD FOR 2. . EIONG]

WEROHND FO ) Y420 VAR eY. A
nmeasure a phySiO|§gQ%§t¥§§§Q§Euge- user and which
then provide fee éA@TﬁFI t he purpose of
nodi fying the variable are well known 10 in the art.
US Patents 5, 076, FI8LD OFSPHEINVENTIONO90, 037 to

Gavi sh, which are incorporated herein by reference,
desThd brsémtitad$iontelatts \Wea &A1Y @6 niadilaf ieviges, and specifically to

bi orhythm c activity by neasuring gne or nore .
treajmenta Bnd diggnogiiq glevicesthwhisht mioviic fedbackpio @huser regarding a

-1 ele Lful us, which is provided to the
Phygf?@(?%l%&g%b‘?%%ﬁ%ﬁ%%%’é the biorhythmc activity of the
user in a waypt [ g rm ned way
to the 15 mﬁﬁ@ggﬁmﬁ rﬁlulgﬁw US Pat ent
5,423,328 thtl:) Gavi sh, whjch .is. incortporated hereid;r1 ?Xhth
r ef BBt Whiche il RhXYQIERICAGXTENG R LT Sfftich then

proYRI3I feQHaB9 1d BRIk b p@Pese dfO@KAE HeAfariaBle #AEWAknown
for detecting and nmonitoring circunferential changes

in the atte UleBatews BOHeIn 5,840,383 Tuged 6M¥WI3(7i tog Gavishs which are

. breathjng. .US Patent 4,580, 574 t vish, ,which:is _20...
inc RO YRl Ror €TSS AEPIEn SR b s S nfirh pipitving
bioﬁgﬁhlﬁiénaétﬁmzsby/ ehaasii{p bAE idR0moRY Qpedbllésest @f udek.vi The patents

tissue. US Patent 6,090,037 to Gavish, which is
describothsaeneretiomef @ pimplys,which énproyided éa thej yses so as to change the
. ' Frave r : L
biol AR OF gPRel W8 il i Pl Th & HOSATbd by 1o the
motRéfed bivtlythimdvadiivitg. t he user with a stinulus pattern

that 25 r_esenbl es but_ differs fromthe nonitored

bi oUfsy PRhC 508,398 tt¥ Ghvish, Walich gt indbybratddohéreMeBy reference,

voluntarily by the user drives a change in the )
desgribeshpt Hireise-detestingi devicerdr meonitpringupipitetien.ospdndn particular, a

1/,02049, t vi sh . al .. i ch.-iS '
meflig 1op 8debiog T 0nEoriY gl elhiaotAResR W bhest BPabdomen
of ia“@@éxp@ésﬁlt&% henreibfeading ef T Maeent 4]6880;5740@5 Gavish, which is
. techniques tor facilitati ng i mproving health of a L.
inconerateq Rereim by gefernce s dessghghn A method dam peprygsivelysyppitoring
i . 4.9/.0gi cal variable, which is indicative of
P@‘%%FS’EPEI? seid) 5004/ 054429 PCT/ | L2003/ 001053
US Patent 6,090,037 to Gavish, which is incorporated herein by reference,

describes techniques for modification of rhythmic body activity of a user by monitoring
biorhythmic activity of the user, and providing the user with a stimulus pattern that
resembles but differs from the monitored biorhythmic activity in a way that when

followed voluntarily by the user drives a change in the biorhythmic activity.

PCT Patent Publication WO 01/02049 to Gavish et al., which is assigned to the
assignee of the present patent application and is incorporated herein by reference,
describes techniques for facilitating improving health of a user, including a first sensor,

adapted to measure a first physiological variable, which is indicative of a voluntary
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action of the user, a second sensor, adapted to
nmeasure a second physi ol ogi cal variable, which is not
we@nios0ed4g9 under the direct voluntary control oPCT/HE003/001053
user, and circuitry, adapted to receive respective
first and second sensor SI nals fromthe first_ and
actige 0 the usele A6 ATy lapisadp measue paeeend; Riygielngicsl sariable,

whiBh i8 YoP Wntid flﬂq.ﬁ f\’/"tol‘} e Bir& "R nrﬁarg/hgonﬁ?r ftigg%sgpddnfdyc@cmtry,

paranmeter o untar
adapueb ltd @ﬁien&rres;basbv«d fsst b e&oad sensnir aignelstfrore -this ﬁgsm @ad isecond

syste risi a | ocal devi c
sengqrs, ¢an .5% Pl I aiherte b TG Y] Hhiseeiiogts Hhaser to
modif} % ét@lc Bf WRSvollih@f) ARnOr THY “@9 IR Aoh alkd %Et(i‘—ﬂaes an

tot user, one or nore input signals indicative o
1ntepmslwo+d:@n@$ﬁc S}csmmcpmpnsmg 4 hecalisemputing dpmc@traetbcal site,

nent .descr ncl ud noni t or | n
whigh AR 8 BERGRERE Yo ah st o e Sito0 5SS BB oy o more
sen8B26liattictRd o etk Risey onPak trére inputtdigdlé eitidative oIt pRsicdogical
bl ood oxggenatlon as measured by a second sensor. An

congdijions g€ tthersen: | e prefprsed emborivesnt F#Eé@tsbndemcludes monitoring

prob r I
brelfFR e VLR, WhaRhR Pookln 3R it Bd b3y ) AREH, patuing
patie in ad attemPOA opaimike bica ogVgendtivis; as heasuredbP satboad sensor.
herein by reference, proposes that the slope 15 of a

|'i N&nBbtetct BLitTBd] 'RdPebted Yidod! préssaretnétsathRintsomB} ﬁl@ﬁe directly
pressure nmeasurements i s a physi ol ogi cal | y- meani n

f ul
an grierighwrenerty Andmenivan dovandli off Spertaisign GxBs29Mb; K 4B-mort 2:

190%6 doe(ol% ddgg‘f) Ll‘gom glf isgiﬂgg raﬁdlcﬁéﬁ{{ﬁ g:ggsiferejfgg gtgrgqufgg{ha% th% slope

of B.lke Regmgl fnultlpwlss?hol@ ahf chiagpslica bR d heressiure bf)éasurements is a
reference, descrjbes the production and 20

P1Y;§§3§/Qﬁ%€ﬁéb(yl§13@ﬂ%ﬁf|ﬂc%ﬂral¥lﬁﬁq i cations of 3-D sound, which
enables listeners to perceive the direction of a

s ouAd asfinle entitled, { Glradlengfisfacing 3 audip display dgsigh &9rgnultimedia,”
it)ed, al,i atl on sin
To ), B SR SRl P A BRI SIS TP R, Bogaut,

whit@urigalin€drp oﬂa’téﬁ Alﬁ‘@@iﬁtl |ref£t61hd%§ y dedcribeer itea frddbotion and

1993); 94(%33 . 222-234, which is incorporated
psyRRQREypiO F@Plé,fr%léns eledd} seyd, Whic seylﬁblﬁ@élﬁfgn%ﬁ tgpeyceive the

d1r%?gﬂ f ass8 S(I‘U?C Blleg d%ﬁe s!lochts.e other %rt&% Ceﬁ’uﬁ@d t"ﬂ@cahza‘uon

|rec on an ocallza fon of a vir sound
ususg) ubmadlviduahadﬂhéadanlatal ﬁcaesf@tﬁmctdmsi‘ riybUieae] et aINASé\umaZ of

Ames Research Center, ent nstrat of
the y d4puseg! eﬁogfsryawf Agﬂefrlefws Ja Vb i %%9&[)3%1 aifr’o% I Vhich is
I e
incGRR Borofl BY RHrl, SPROR Ao RPABRALERSIP SRS GO R enable
listemetre tee percedie| the B3-Midichtiar end healipaioat eda Wetual sound source. In

addifry| BoGoPiIDIBUD) bin NASA ol AR GROREIY Gonter, entited
"DEAbASHaBEn of CUY bRditoRd dMpRAL N hNGwP 0l Q6 Sus{ORhormal cassette

player and standard earphones to experience the three-dimensional effect.

Other articles of interest, all of which are incorporated herein by reference,

include:
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human aut onom c cardi ovascul ar rhythns," Anerican

Journal of Physiology, (1998); 274:H709 - H718 (b) an
wa@redoba2oy Pitzalis et al., entitled, "EffectPOf/I1L2003/001053

respiratory rate on the 5 relationship between RR

interval and systolic bl ood pressure fluctuations: a

f r etPdeicaticlgdpe hekr ehRkneniitisdn’ Contepllgd dweaiking sirotocols probe

B! y - . ) o arti : : '

b e% gﬁt.ro,ﬁ ent ?a?rﬁl)é)gaéélg?% e%i g’f ’@’%’%’2% ‘r%)’ ;?%lﬁgb%@%goil%gb%),

274HU09 aH70% and exerci se performance in chronic heart
failure," The Lancet (May 2, 1998); 351:1308-1311 10

(d) (@narhattictd SybPithdist @r al.,eéntdled, "Efftdtt b Qesgi'rétb_fbﬂ #8lon the
awake respiratory patterns are conmon in chronic
relationship ogtwasn KRB idferval angd sxsiokic hioad prassuehlBetuatiansna feguency-

ol Ber BB ol JGR1) RGN b )
o AU 6 RS 6 ERECH B IE K Yo oeen

satGiafich a@d eXetddd byrf@rhiadte M Qhedrid dleart hikire!"i Phe Lokt (May 2,
15 Lancet (February 14, 1998); 351:478-484 (f) an

19981 330: BO8yl dilnondo and M rk, entitled, "A new nethod
for evaluating small intestinal notility using duplex
Dopfd)em aticledryaMoytata &Jak, antitléds dAbdoumal aiwaké respiratory patterns

Roent l.ogy. (.J 1997); 168(1):.187-192.  Devi.
arc ol Foct e bR e i P et EALP R S g€ e by
meBbFes KTHRWA rith vilkbiBk " Cirdfaridn (RAyaN1 99%) 1982243251 0

Gessman, which is incorporated herein by reference,

desgdyiestid@e bYa\d REvdrOkt £1€MRERed, @ BaRIH N Csensitivity and heart-rate
resuscitation. The device’includes an

vardbalgty rinc predictign agghtotal nehrdiacl edriality lagteo myahardial dnfarction," The
Lagih iR 195 il L Coed to i agnose. and tr eat

i 6% SsiRc [ aRoRtmnd Mol HhyPen megiielor gyeluatiog
smhgglzte%%gf g‘#ogﬁﬂpﬂﬁnﬁ lan ex D fpg)t@tsoﬁ%éﬁ}%&"eAﬁﬁméﬁcﬁﬂ JOBMal of

griosi s”and p rmt egat ment . US

RoPagemiogy,(18ma62699D; Befl{iel &et92.whi ch is incorporated
herein by reference, describes a biofeedback chanber

f or Depleby ivhirhadtelableast pattiliglopetagl tehoedly are dl&ckmdvén in the art.
stimuli_ to a subj ectﬁ%gcordi ng to a rhytgm C. pattern.

USrhgens din} (Bet325/0 G rigigl} 18 THROARAIAIER heregn by, Friprynesy desgebes 2
R a6 et pdi i, The JEYRR O Y aicerocardiograph
andve dhfibrillatorc ehpdr atee dathied ebyn abyser ewith endapwdelistorped ardiac
sy%ét?)%ng:n P.I!}ICF g{hgﬁ%l 121 n,lﬁ%X {eqr) i?ilg%q%gfaln rt{‘elal[ g(t:u% ’carecliiac symptoms. In
order to facilitate the diagnosis and treatment, the device may be connected to a
telephone line, so that a remote physician may make the diagnosis and perform the

treatment.

US Patent 4,195,626 to Schweizer, which is incorporated herein by reference,
describes a biofeedback chamber for applying audible, visual electrical or tactile stimuli
to a subject according to a rhythmic pattern. The subject's reactions are measured,

analyzed and used to control the stimuli.
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a conmmuni cation network. In order to performa
defibrillation, information is transmtted back and

wo eootlosdaed ween a patient and a conrmuni cati on SPEI/IICR003/®1053
US Patent 5,794,615 to Estes, which is incorporated

L By SIRERERSE v S BB St 59 MRBkace,
descglgfgit & Qsteni eholdiend arP¥ktEdhEdGHbrMafh &5 8¢AlrdRebr @dEmunicator, and

veéred to a patient during the two phases of the
a comsphicatiar ynetyerke Inn@edsentte petfprm Thedafipsillatippm jnfpemation is

tansefe bR FEp-HERER RRIEE b CEERRARAG BUGET, ™ 1§

fl rate, Pat_ent 678,.571 .t a_Brown ich is
|l B3I i Hehidr 1 O Perieh it nouBERed Bt 13, pefgrence
deschiBbs ol SRt FoR 1¥RMGR ofCOBLItiveNhdart Paild@d.i BRS patent describes
conpri sing choosing a psychol ogical strategy for
controlling ithey flowerate of @apreswmiaed igen delivrged kg Ratiebtdagng the two
el e oni c. instructions f.Qr [ n t] [
phos 1§ eSS | e P B DLC RS AT oY A8 automated
respShditd RORediHR pr@adsl bye fRwesns@ithat denstninestthe stirated patient
m croprocessor - based unit equipped wth a display for
flowiatp| ayi ng the video gane. The game contains scoring

instructions to quantitatively analyze the nedi_cal
conéf tHatmt 1,68 Ipta iBeawn, edichsé inegtmorafed berqiniy saference,

| f- ' t ti cae 1 i . . UK in.
50 S e P BB e
psy%]/dlg@?l SERBSE iR drdating e MedicsipsondrBbapindtre dntgdihg eRBtronic
at e

) ) nt 5,596,994 to Bro, which is_incorporated )
instrvstiens fasyar erterpetineeVidge epiepddie gameaiipIfmeRly tf Psychological

ot er . S . : . .
stealel S I B AR 1D o SHEH BRSO bR Epuipped
witls 8 displyThr digplayiag itenvidesganadise gnt! @ntainuesting isstriactiens to

client to _change oy reinfqrce speci fic behavioral..
quapiighy SrrEnaere andion] $ERLiEem of thel BOH AAUSEILE IStrgfiqny and

i S t ' far ; [ ic
sotf Brd BERAABRE BR, B Bfin Yan B0 i B PAREBE R L sRlogica
varidble tndastiringdeyicstoonmeckeisto dhayascrombeassarybaged wnif. or

delivering controllable inspiration pulses to a

patie Phatenes, 590994 @ Biog whinihtis timorpoessdihérein trefeeast, duseribes

paraneter related to the function of the cifrcul at ofgr/sician

an gytomatad and HnigECHVH | RISHIVE ABOHFAIOP, Bysteny fhata alloSHE FoP

coudhdr bP%a08 &5 ::Br@éhﬂg & sef?ﬁt 4 i?sosplfxldtﬂlﬁﬁbﬁaﬁurﬁé@éages and/or
pressure and pressure anplitude for the inspiration
queptidrseao aklssdo clingeor tdirforeasipecific belavidral oblesy st em
paranmeter. 4 WO 2004/ 054429 PCT/1L2003/ 001053
Desupi Piteens,762,502spi T.adh@fayin n&nalt, owhiel Bpimeomporsedihiersin by
assess capacitance_are_ found in US Patents 5,485, 850

refarencey daseribes apsystensfor agifigipllyyeptilsingp patignt3Bhe Vyeglgﬂa?d@n system
hasg? %g% a&égwée‘}'y é%g%%ﬁ gcieii?e%% %Bﬁ’tgolla@fédiﬂsﬂiré&npﬁﬁlg&t B a patient, a

monitoring unit for measuring at least one parameter related to the function of the

=

circulatory system, such as a blood gas analyzer, and a control unit for determining an
optimal peak inspiratory pressure and pressure amplitude for the inspiration pulse, based

on the measured circulatory system parameter.
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5,052,400, all of which are incorporated herein by
reference. 5 US Patent 5,690,691 to Chen et al., which
WO go0dsaepor at ed herein by reference, descri bRGT/H.2003/001053

portabl e or inplantable gastric pacemaker, which
includes nmultiple electrodes that are_positioned on
an esgrntions efheespjsaieny onamiseringnanpaatys) whichcassess gapasitapee are
l. i tE] ' ti G Ik Stalel i
foufi h X8 PRISHE 3825 g DA 1o 8o ity R Tt R 10
DoWRdsend, 4741 $9 Qo 2 Baracd], 4arfi26n 008, Pulehsh5868,292, 5,070,321, and
i ncor porated_herein by ef erence, describe techni ques
5905201‘0(631!§ifﬁ‘§“°§1 EHHsoPeFatephe JeleFRR&F-c. US Pat ent
4,883,067 to Knispel et al., which _is incorporated
her&B rPaisat pef9808h de, Cheg et @k Bishals ipgorperated herein by reference,
Lansl ag i ubj | &r.el o) I -AM | :
s “bRENE 3 Rhalie T UL NFRERANE, RANA hbhfles multipl
eleqitoded thav Gir€ pbsidonkdpbry ah adrggi @athes gastremteatindlh@Iy whkeeb. as to
el Srvinoy anbiion i paceibe o ratc M emabhE e B e o1
tradi€SPiration training system The state of the
abdomi nal respiration of a person is neasured by a

sensar c t gomnal ﬁggi A0 .

det @gt gg{eg}%eg{%% Ot’p2§? t glgr?dnaégs C o’yr{%ar e V\/I%ﬁ’] an %}é{a&? herein by
refdERR} Hespibd REIMiIqUdS fhledaasibg 2,c8R2puttY & ¢oenpose htueic. et al .,

which is incorporated herein by reference, 20

desgkiiagst 3,988 Bb7 ttd KRispbiodt @l waichdaiRofportebhérsi@ HyGeference,
card, adapted to input and process biological data
destriben omethod famirenshitioR egiubisct veleerosaprpbalograghinte IS, so as to

. han o] i -1 ' .
mdkf%er ORGP Rtofs Pl BotgRledting eiShioloRy R PE dured; *
. ich is | t ed in.b f
oot Beehy il B OPS e IRpol e BUE! FS by reterence
desBFBA R SatcloiR2 NResitaen #AnMRY §sRinP0i ThE @As f the abdominal

collection, with extensive data object oriented _
respirapnaoframbetison i meesutadnty g sensor pitached o the ahdomdnal region, and

o By S PR B T,
i [ f e . d [ .
et T N ] S
deRRBLY S k&l Hine HO10BIARHAS EE&&@slmdgs PON@k$ RHFBd t@$nput and g:rocess

el ectroencephal ogram (EEG and el ectronmyography (EMG )
biokegieed dataffomm pheormarertiblogicakdesa samsorsPmddp be intenghangepble with

ot f96 0B rtaa T EeTPs B a such as vi deo

OATER: PR € St AR 8 RSB retrnce,
desg?iggéégé;sgéﬂbﬁf-p@pﬁﬁs 96w-doSC! Kltn9 G, RO EBRBFYensive
physiological data collection, with extensive data object oriented programmability and
configurability for a variety of medical as well as other analog data collection

applications.

US Patent 6,001,065 to DeVito, which is incorporated herein by reference,
describes techniques for measuring and performing real-time FFT analysis of
bioelectrical signals such as electroencephalogram (EEG) and electromyography

(EMQ) signals for the control of systems. Passive and active interaction with various

5
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i ncl udi ng COPD, breathing patterns display
irregularities. These irregularities are 5 known
woreeokese2d or di sease-related nortality and norbCTIE2$03/001053
Typical irregularities include Cheyne-Stokes breathing
(recurrent episodes of central apnea alternatlng with
electippisr madia) suchrgs| Yiden @amed uheties hvsat Yirthy (epbiyi 8ad computer

r.eath ate of about one nodul ation per
anlﬁ?ﬁﬁ?éggg%%%%FB%{sighs and breathing at random

I tudes a erlod reduct i.on at .
o artiorter BhemER e discie S PR SR GRR Ry discases,
incli@@kt 6OPD) eoré&hinBPRdteRNHisplhy CiddeghlaMAGSU | Tiesd @&émﬁles are
whi ch confrol bl cod pressure and volunme in_attenpt to

knowinn imsirkess b disgaserislated mopiabied ardippepidiy. orlyaiesl lrregularltles
im0 P12 R R e B LARLY LR SABE Adaige i

hyp@ﬂﬂﬁeé)%&iﬁhﬂéﬁhddtﬁ@ﬁ?b&ﬁ%ﬁ@ (PRfibdic Wredthiagpates ené of about one
i nvention, a device for benefici al 15 nodifjcatio
moqyilefion pes iUt repeated sighian dé@g&aﬁ&%ﬁw@m ynplitu ??oangtpeﬂods
A I‘E&ﬁ%{)n A Bred 'ﬂg}{g ggﬂté}gllﬁ 138D 5RdicatBI AP A gﬁoRme@Ig iaRREISd The
to a user an generate a  sensor sign indicative
impafrndeino oh bbb vasadarn seifleyeso fwiti¢te comsteol. blabd pesssire cinduvilgme in
is adapted.to receive an naI ethe sensor sigsnl,
ateiip Lo; BURENHES PBCEE e AP PO CEFRS dRomeSsid. fs also

chrﬁé’é.tll‘?rsig?ﬁﬁdaﬁéb ﬁl"ba}dﬁvasé’tﬁﬁf andtp‘é?dﬂé%ﬂqé‘tl@&is&%ker ating an
out put” signal . The analysis typically includes 20

identifying in ﬁgiﬁo and a second
characteristic. @2[ I rst cﬁar act elﬁ*irgtélNc is

by ol aping skofimeBlsy O Y | BEMELiREod gl §3Fige, for beneficia

modiichtidr Yof BidehyIRaRNdctehir aﬁﬁlﬁfISéSt laC crdrdl nﬁimc aindv et @éash one
physi ol ogi cal variable of the user that is desired to
physiologien! serwrasderisdde benrphieddaa Wik 88 do @engrale a sensor signal
r f:d
1ndH:§H9é éfly b18f}87[1{rmé%étgﬂ éé Q%Iim?ien)e( t@@nq;(ﬁ?lﬁie? éda%?éggcé EQCGIVC and
anaﬂs&b ellilit seRpgH sigral, iaad, laip?bnsme tdthe ehaiyns,)perﬂihﬁ anlimtprvention on the

al dlrects the user to, nodify par net er of the
us%o aélb’y % cEFIGTRING oAy OUERIHE cigidl ol henARaysnpically tlﬁ‘éudes

1de€t§12§fg‘t tgle al £idorv 1, r%n@lbl 2 firdUEAd' S Redohll Gﬁe{ra@t&%‘ﬁ'con Ble first

evi ce contl nuously senses biorhythmc
chazaxtidristit y ys iridikative bf esotuntary actiin effidhe svem fpically one aspect of the

i.stics, s the . inter
user S BiaRehiis patra Ty Eegnd fZadiistb ahsiEtveet arysiotogical
varthb®! oft the 'u@éi‘l thit i9¥6§irddR8 taMpEsved Wbl %gethch Rhét persons do not
sessions that extend over a period of time, generally

usualgly gxertr@@hlh@rmon}d@hfag"ben@it\p@a@do/@n@@aﬂ 29 used in the context of the

pregefn :?#_%803/ lg%%ogsafg%%ﬁlg; 3 %}E}{s)ong[l%]pl %a legnﬁg%%rect %Hgtuser to

motliP| £ phrayhefdd QL thd Syolirtaty &ftioh,Ns B0 abedindnbivemetthi the

present invention, the voluntary action of the user
benefit-related variable.

During a typical session of use, the device continuously senses biorhythmic
activity, identifies the first and second characteristics, and modifies the intervention
responsive to analysis of the characteristics. The user typically uses the device during

multiple sessions that extend over a period of time, generally days, months or years.
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conprises respiration, and the nodifiable paraneters

of the voluntary action include 5 one or nore timng
wQasoanei4ey s of the respiration. The out put si gpeli/1L2003/001053

typically conprises an intelligible stinulus, such as

a sound pattern and/or dynam c graphical pattern,
Eachtsestion iypiqgdiidieataclgngth afthetwiesn dwut 9 padsAbeut 20 mipetes, most

anal ysi [ng to one or nore predefined
opigftly it LFERREL MY | 0O typical ly intended to modify

respiratio f the er for exanpl raini ng the

usa B Spes ohdin et R e by oAy i€ user
contfitfied Gespithtiot, a9 AR ImTENatlé HRGinctdE 0f I8 vbRmARARGRO iRlude

timng of inspiration and expiration so as to cause a

onerayduet itioring parametars of &e r¢spiplionat Thenoutputesigial tipiceHy capprises

S Jnterventions, 1t | ' . t hi .
o TGN OL P e A Err T T G S i, i
is @drRrdtdtt %F'Vﬁﬁt t®nce lrespohsitey pb cthe | anabkislaccofding :t@. offeObr more

some applications, the beneth-rgIated variable is %%lmer

pregefpiercrgraial orherstimphenie fypienllytinendedsigipedifsorespijagion of
for RMRBRC M SO0 Rl b 05050 RAC Wi Syl e

outputesidgrial mgy direetghid aserr toychaage thedsninp of ensgistoon dydcxpiratidneso as
Background of the Invention. Such r.outine use. may thus. .

10 QFESBFRIPLOLN 4 BHIONUJBENHEOD ITENRIPY LSRR Brayemions, it is

desirBbIRY ije%cflidage ﬁgyﬁti@ﬁk CR*hmpIR iR waldR! : £ AR b%re-{rft?f\e/ention

use o evice may be beneficial for treating t '
levélotypisailngf ¢dndi 120nksar e apphieativasdiheheselif-glated variable is an

. sease i ncl udj congestive heart failure (CHF);
amg]bti‘fge @%H%Wyaf@gé?%?ﬂ%m udi ng chronic obgt r uz:t ive

ul nronar di sease (COPD); so neur ol ogi ¢al

i sBagf&e,yu%%ﬁitiaéeﬁéﬁi%%mgwﬁe : TR o (U Fonigplya user
ha32%veIh}Apstééﬁsg-'rgl'a%eﬁ'eb%‘zlﬁﬁhegﬁ?nééﬂlléifni%r,l dh@N -as | RoSOMscribed in the

enbodi nents o res Inmvention, the 8eV|ce
Backpngmidsefstha IhivergionanSuch rostinomse seystbns beticntliga nior a¢ducing

moflglfyeBil Py TRt SEE RAAG GPLETE [0 el ol the
deiftemby bS berRfidiaPfortREtiSEGR TSlicvARS bndigbknal , whil e the
second characteristic 1s derived fromboth the first

nd . Si : .
TSR ARG R RERRE i AR Snakfle RN Tailore (CHI)
respectiv 7 \WD.2004/ 054429 P /Ing%$%§ 1053
r'esg‘i‘l?%tf? onUN s §iseaseh afockigie: SProRiy GHE - BAPIORAY
andgisBREacOPDY! eat hing, respectively. In these
appli cations, 'the voluntary action of the user
co ' | k-at I able paraneters
of "piﬂééggﬁﬁggc%&gé&sg% rsluc?{/kl g ip%lgﬁld)q/% ?%‘%1 ude oﬁe or nore

timng paranmeters of the respiration. The
b’e%ﬂ?ﬁr{g’i‘lgp% variable is (a) a phase

e hyperactivity, such as in children.

In some embodiments of the present invention, the device comprises a first and a
second sensor, which generate a first sensor signal and a second sensor signal,
respectively. The first characteristic is derived from the first and/or the second sensor
signal, while the second characteristic is derived from both the first and the second

sensor signals. For some applications, the first and second sensors comprise respective
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5 difference between abdom nal breathing and thoracic
breat hi ng, which the intervention attenpts to change;

W@ bjo4@s429 i 0 of abdom nal breat hing anplitude POI/IL2003/001053
thoracic breathing anplitude, which the intervention
attenpts to increase; or (c) a conmbination of (a) and .

respitalion FeanseiR aithsit e manitorHEbdeminadObreathiag apadnihezacic  breathing,

scles oft exhi;bit re e ct.onal it .
resplS: off s Pehory A otupBGHURAS oF e, e cqmprises
respaféd, hind ghel odifiabld pialemetRefithd eslvamaty snioattysiogliysintinde one

increase this ratio and, thereby have a_positi ? )
or negre SEHnBRATAAIEES &f e TesRBalioNe oHie ltq_néﬁfsrelat?ff g%}?é ¢ is (a) a phase
diﬁggg&dﬁe%génsaﬁa{onﬁﬂﬁ.b%a?ﬁﬁg bindl BYRRGL B%aﬂﬁﬁhe vABMA BR intervention
conprises a plurality of sensors adapted to neasure

attemdtstiohasgay (b a rafd ekaxloniiig tseatisiog smpdineiedd dheracic breathing
Juralit of, sensor signals,.fromwhich both. the
ol eich B8 GBRGCENGR LB 4 FHSESRR & i § SDinEn (@) and
(b).e)f’%%kﬁmgfé?‘hpfﬁﬁl 6Xd TN trhe/ bbdbrBiafl RAsAIBNbAE ehibit reduced
non-invasi vely by detecti ;? respiratory nodul ation of
fun¢tiomaligaras indicetednbly or redkiced Iyhtio dfvadidominal hign gosacic breathing

asured . using. pl et hysnography.,Jdn_thes "
a8 S S PUARSG B P Rty e s
effEPHPEIPEAS of 8RR Ecditivms. and the nodifiable parameters
of the voluntary action typically include one or nore

Ui iy NG RASTRERLSs OF tHe1RedcBb RiveAldfhe ddifce comprises a plurality
benefit-related variabl'e is 20 typically a neasure of

of deasaps eddpted toenedsuievdatdiovashilatreflexasy piheehsoregeneeaie a glurality

as a cross- correl ati,o t ween t spect.s,. of . of
or e sEED: bR Bl T Bt B ABBELRA P PPl o
exaif, | bEdeTlex! Res@iite dRdiRE Bichilfed RnAbeSEly by detecting
i nvention, the first and second characteristics are

respitatdny onediilafionuof tediwats| pte and/astskisy blorp 0@y changes aneasured

gfirst.and 25 segon haract erjstjcs jtore

using, PR bne 1. el RicaRPhS S »BliaRp eifh Xf the user

corfpriseP esspirhtdsh, ahBlehd odifeabimparaperfdofithbagdlitag action typically

_ neasurenent of values of the secaond cga{;ar;:?gﬁeri stic, . .

inclyde ohe pEmeTs ERngParaneierg oA e gesaialipnd |l ke bensit-gslated xariable is
i_0 a ¥ .

e S acPRURELE bR, Srtif, it REPIAIVINGIARNTR o cross

corpdlahn nftwenetval aspacts i enelef ileesepsr fsignats, sieh as time periods and

.intervention responsive to this baseline 30

sighgl ga0pl fit. In sone enbodi nents of the present

i nvention, the device conprises a first and a, second
senbbrsomeh enthadimenis nabrthe e Arepent e 417401, 5 the; gligshrand - second

si gnal: i ndi i . 004/ 4 .
cosb ] SEHUEP eyedEh2O08 Ao Epsimeny i ot an
sedohé charbsibrigtiva rage hniteiedenonssimiataneedsly.arfibr telsemplec dmdng a first
sensor generates a second sensor f}i nal, from @%ﬂ Clh £ h
phassOfs@ReBIPNe Hifr SRR MewiTecqrs BRIl WORYHFPRIGH) O Velfes of the
secgﬁ%(t Fg%?é%l?sgtﬁ?\éf}s]ﬁﬁ HERS et 8RBt AARNELHS the physiological
status of the user before undergoing the device-generated intervention. During a second

phase of operation, the device performs the intervention responsive to this baseline

measurement.

In some embodiments of the present invention, the device comprises a first and a

second sensor. The first sensor generates a first sensor signal indicative of a
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generated over tine ("stored data") in a data | ogger,

which typically conprises an 5 electronic nenory
wW@paios4429 per manent st orage nedi um The opti oneCT/URE030f01053

an i nterchangeabl e data | ogger, such as a "snart

card,” enables nmultiple users to use the device, each

biorlsithmis AgiviYs fiom wévchowhe Srsbrabaragteristic Fodervade and the second
' ' i ls..conf i gur e in a
sorBPPLACAL A SeolenllE el o SREAOHL Sl CIRMEIANG e
an itntervention. .ln this.node, the devige stores. 10 . .
t he gPl.S?l q 8t erclg? §tﬂrees d@? asqnlﬁ)cggggl’laﬂf Sn |§} eg characteristics
gerR@bd Hver tike("ddtal Haggem hYatL ddoyr, vhidh N$piSdIRT 86prises an
data fromnultjple sessions of use of the 'device.
clegronie qneraey  ARd/or AchPumanentesidgge aneditmt edhereptional use of an
] [ ' , cap ISPl .
SR SERTLO: Bl S B ity s o e e
devyice, sacintetaiinghroaher own fidfeddatd. ons. The stored data
may enabl e eval uation of the success of a routine or
15 Fepsshesbplisgticis, thBeledRY i€ Confidarbdith @Padateyin aSA@ABostic mode,
. aspects of the stored data (including "current and
in which the devire dpes rpb\edleym earintseventien| iy 8ds mwdasthe gevice stores
i : .ne user. For exanpl e,
thef¥i ¥4 A5a 1R 3@@3@%&2@?@% rah @yl

di splay ate 't he user to neke the
desit e dificati,ons to pio thm c tivity, durin
oo TS datg TRt ORISR s GL A Pt pffinle debo §f s 8 e
dewl8é. NStdréE A&l S Sincldfe bidn&OERRABO HoE Plediodh séddfns, and can be
present invention, one or nore health status

displayedrealphasnypericaly | orzraphieally i the clesicacpemsianti to operator
. i fi i h nsor __si.gnal or ceived froma ..

msgggtggrnasﬂ e”?ﬁeegq%{ %%1 g%tgt%&%%%%%% £ Yalif'?{[é°§le°€ eaﬂﬁcf%sﬁs(’fg? goutine or
repastsd aisa tof dhevdévice. p Migitinaly, Cimev aspetd lof ShavBiogdd ddta i(Facluding

desi r&d to keep in prescribed Iimts to avoid
curfEt @adl pay use P%ElﬁsdeVEﬁhm Resdigplayadese asdp arestide kelp gad fredback

' ' e A I i .
o BESRY. 0808 s g8 oL 9 B e s
modifivationsetd biorhytlewierdetivithedurig af irtdreergiont @ mwvirie theewse is not
a mnimal_ effort may cause tachycardia in patients
curgently uSgdhe.deydos + failure; weight: height; age; ECG
and_bl ood pressure. For exanple, during interventions
to Fedome ¢nkodimens reft thenpresens xipveniion 9ne a1 morey health status

pallﬂﬁi@{e}éq artt @HRa osth A RERT %}é%&?%isﬁé ila%glﬂeﬁuﬂethgltse{l?% signal, or

respiration, Is interpre as an I'cator o
recbivaé firdm A0sephratehkealtht statue Bérison. Theset p@apatei @ &lssociated with

exceeds or. passes.,a certain threshold value (e.g., an
ph)éﬁ‘é?@?%dga‘??g’?qseg’g}fﬁa’cti ’_éng%ﬁ”éét er i?eﬂi’aﬁﬂ PBesGtibed, ligpits to avoid
unddsiFE® effE&4 ! Egaéﬁrﬁt%@ bf Q%d}%‘%{%g%lefstiﬂ%ﬁae resﬁ{f}%ﬁl rate, which should

2004/ 054429 P I L200 subseque changés 1 n
be nimitoredgotaveiddryabrvedtiletiors igen dete, whizhghsuld nmbhitored to prevent
i nspisation-to- iratian ratio are delayed untjil, the

e RO fe B Sy Wi P12 BB RE0F Bk RIS et in patients
w1t\1:im%t%Eé}? g%ﬁﬁ ifagElZési ekt NEGRE: RedBCBCaitRibod Bre%ﬁﬁjs.u ! E)gi?nple,
during interventions to reduce the inspiration-to-expiration ratio, a health status
parameter, such as amplitude of respiration, is interpreted as an indicator of the benefit
of the intervention. If the parameter exceeds or passes a certain threshold value (e.g., an

amplitude of respiration greater than about three times resting respiration amplitude),
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described in US Patent Application 09/611, 304, filed
July 6, 2000, entitled, 5 "Interventive-diagnostic
waelewiosi429 and in PCT Patent Publication WO 01/ BPCOH20030001053
Gavish et al., which are assigned to the assignee of
the present patent application and_ are incorporated,
subsegnentrehbyges dh dheepaput signsl idiiehy engeadereghgngasyin fpg) ngpigfion-to-
hni ' erein. F
exp GOl A% R @i hE|eD iR IR B (RURHE Ol
downl paded to a.local .or renpte sjte for further .
or okeSBUaHEs ASAPET TR TOY e RERh oY g UREE0T AN} leggiaues
deshtretSed 0% Pakapl ApslangoR’ 09/69EB04, Ofil&heRiki NG 2000, entitled,
conpl i ance, perfornmance and/or outcones of routine

"Intgryenidfe-dingnagtic i deaicefopnds dreP Gp pPatenit Pétisatiero MO P 110849 to
[ine Qr. [ b .0 th ' [
Gt (0f i e PEoh EETBE Sk US BirobR it p¥iGHon and
are | inGdrgORited BEreBX dYPlefcrend! rigclading thee renslelguggiatd dechniques
corrective action, guidance synchroni zed with the 15
desgriftedy thensin. o ROMFIEDe FWERA fer RO BISERGORS, siorad datagmay be
f [ .
oI, 8 o L B e AR A B0 (S8 fobenerging o
repdn td beusdddiynshenithtdre prayédee fat dheckiog camplask uzrfoomance and/or
respo(&si ve to og&ﬁor nore physi ol ogi cal vari abl es of
outeqyaes qfdeytinese Ob{gd§%EFon may be generated before,
during, and/qr after the intervention_js 20 peﬁfor d .
ForFaxsoms applicafiens: epmevirinaiangag or piiingslepdback to the user is
del&él%atﬂ&! WP L RidGOMe&RELY Smyfegfaagl?h%ﬁrqha\g&je, B example,
conparing a pre-interventron evaluation wt uring-
erra@f dinoruse paxrl stggeatedeodrreetiat uattioon guidintersyathrosizgd owith the
. additionally, evaluations genergted durin .
interygngiop srengireded; ViEnng @&Sﬁ%@ﬁrﬂﬂ%@ PN of samplipnge and/or
perffm@ntSBia. S reflex system Further alternatively or
additionally, relief from measurable synptoms is
typ{ﬁc'adi%%loﬁg'afy{oege %flgrg’togﬁ’qﬂa[ﬁ WcRistie #in the, claims as the
post-int®rventi on eval uations. For somne appilcatlons,
genkefitiof @i @eevahetion despangios te oheat ment physislogtab nariaifles of the
the second.characteristic (e.g., changes i reat hin ,
usef.e e Vlugtion way e gspericd h?gquaﬁhgal Gox, fartge intervention 1
! $%hexd . iGhs i S HROkhiAE phftén regulari
pergdéﬁ{eg %Zaﬁeef(%@p%g %e&??g)gﬁgnﬂéﬁs.l T iﬁésé?gf or exéarlgpl e, rie%u e
may deddéterninell bat@mpatieg supedatramtivhevaluetiomeyith dwring- and/or

T
int%ntfi‘)ﬁqn%%seﬁ\ to HR¥@ftor ’dihé _chﬂelﬁ%téﬁ!ti]bd&* StsePreflex kifem. Further

di sclosure and in the clainms as the person whose
altdmnaivielpt dmadditamallysirelefi foommrdaswebld sympiones iafypiesblrmagaspred by

.be th . .10 004/ 054429 N .
corting o Sp 30 Fer Furh s (1 P paplpatopsythe doviee
recbRiB 4 PoaLiCeatédt Sheaswhttnent OF tBX 38N, cletdrBUE €8.gf, "hanges in

devi ce and/or manages the stored data either at a
breathing tectlbaeity pftsr exerciger sarpraredh wdihigheiengeexercise), in order to enable

measurement of the acute benefit of the treatment. This, for example, is used to indicate
the success of the treatment in relieving dyspnea (breathlessness), which is a beneficial

therapeutic action in the treatment of CHF and COPD.

A "user" is to be understood in the disclosure and in the claims as the person

whose biorhythmic activity is monitored, while an "operator" may be the user or a

10
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device interface, in order to generate diagnoses or

reports, or to guide the user in the use of the
waolewiost42d There is therefore provided, in accPCTHR0E/001053

with an enbodi nent of the present invention,

apparatuys including: a sensor, adapted to generate a
perstialr Ug i Uiohe ©ap iboehoRrenioRRy Hie, Coneample, ponfgures the
dew r S . [

RS B0 B8 SFE ol MR PAREFor OB B b B8 through the
devigstintenfacd, in hulen regenermtldiagimsenndrepbiay, a€ toegiiidd ihe user in the use
Ofthngi\%get ive of a benefit-related 10 variable of the

Uger"“4nd a control unit, adapted to receive the

sensor signal, and,.responsive to the second

chal %¢¢ &5 frersfore prafkided i asrordangsuivithiagrembaginen of the present
inveHt{BChSpatA¥es MERMingO modify a parameter of the

vol untary action indicated by the first

chaa sgser, iadepted td germmate mbmedsoresignal iikcatioatof dlorkythinid Sctivity
£ Ada t to identjfy the first and the second . 15 .

o1 &, Sg? 8?  JPPFRALUS, J[hﬁ SEpsor signa aviigyd st cpharagtgristic, indicative of a
vol@itBRHCHBA lof e, UMl Ldectit Ehdract@fRR! flichve LD BEA B -related

the out put signal responsive to the Tirst
varighlgrofdhewsestand and t he second characteristic. In an

embodi .t ntrol. unit is adapted.to: identify

an %gépﬂég)? ngft’_ {%@t%a ¢ TR _gl?easc?fl%cf'ri Sé%%t and. FPIRpFiye tofic second
chatdeterisi€rgeherdieng oudputrital WwARthidiRcRANATRE 8 ndoBiff a parameter of

desired extent, and responsive to identifying the

the xalyatery agtionrpdicated by thedugichaiagissibtic. gener at e a new
out put signal, to direct the user to further nodify
t helngareaphodimenss the isentyel| umitt ia pgaded tocidentif¥ e fidst ard the second

acteristic may. be selected fromthe list. .
BT A S5, LT R BF S o
gensiagnahe cutpat sighdl ARPASPRC o Ohe t BAL S@RSRIerZHINR gﬂ: second

rise time of an 25 aspect of the sensor signal,
chagagferisti¢.ne of an aspect of the sensor signal, a time
derivative at a point of an aspect of the sensor
si dian embodiméntathe odnttohenit isvelagediteat i ve, a i ni mum

of .t;he.fine derivatjve n.anplitude of a maxi pum of .

an lg%lﬁ@tmbfasl?% %e oﬁrS?s‘f ferighe g‘@%ﬂv&v &t tg;;\d]s%"r having
modifie@thei pardiydtéith @ devieddasktdit, dnfe aspect, and an

anplitude of a mininmum of an aspect of the sensor

si gawongiye taddentidviag thevespset abthe Bist lsessonkignhle gafierate a new

, ' ted t t h .
ouiBRE8L (PO I SRS ARG REpk B0t By cion
Al t tivel .addi ti lly,. the fjrst . . .
R AT R IR AL W ——
wPROCN: shoonBRASE yeloshe RS ELal SEhle 00K of an

aspest ajthe sexsor sigoal, @ il tine ofign hspect efithe sensyr sighal tatime derivative
at aa{)(giﬁ{ %?ta'!nV%chto{)f ﬁldedisetnisgrngilgrllﬁ,’ at ngf;:nlurn? tof the time derivative, a
minimum of the time derivative, an amplitude of a maximum of an aspect of the sensor
signal averaged over two or more biorhythmic cycles of the aspect, and an amplitude of
a minimum of an aspect of the sensor signal averaged over two or more cycles of the
aspect, and the sensor is adapted to generate the sensor signal having the first

characteristic. ~Alternatively or additionally, the first characteristic includes a time

difference between two points of an aspect of the sensor signal, the points characterizing

11
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characteristic includes a signal value difference

bet ween two points of an aspect of the sensor signal,
WO b@4fopi4xd s characterizing a single cycle of tPEI/1L2003/001053

bi orhythm c activity. The second characteristic may

in a b|||ty f. an_aspect of 't S ..
a SIBE% &?Wﬁlﬂ& 51881?361?%1 ? IRy agb‘élget’ aiié‘lnéEY‘?gﬂ of adgitipnpdly, the first
chakdctdrisE® Mfdhgdek %951%}&1 %llu@ Wf?ér@rﬁ:% B%ftwééﬁetwobbcﬁﬁﬂgﬂréﬂ‘ as ect of the
activi ty, an anplitude of the biorhythmc activit
sengpasignal, d1e Rets chareeterizinga singlst dyeletof theabl.eﬂarﬁdmcdctlvﬁy
devi ation (SD) of the envel ope, an SD of the
anplhe u;d@ond ghatacinri§ho cnniayt fivgeTyaker a0 @tariabilitwh bf hanc asgiect e the

oGO Rer b RLEELRS B PP ritanor oo
bioihesc ”Eéifvatyt he@ Wﬁﬂ%uéf Itﬂélﬂigﬁgﬂﬁub eédtfvﬂgStaa é‘ﬁ?d of the

bi sensor, adapte C%ener ate a health stat
lorlwamatapvé%a s&nﬁ@w Fiatipm(SI3) pithe meé«npeoan SDeoﬁlh@amphtude

e S T MER T NN W

s1g1mﬂaq3p@1¢hnteqorﬂ@§%ﬂa©ﬂtmefm@@g dat.st at us signal, and to
determ ne whether the health status paraneter passes

a tiar 85 Rpivddddnd Cthe %phﬁuﬁnmglmgg 'anﬁ‘é&itP &g %%gs'i)f oAdapted to

unit includes a nenory, and the control unit
gengratipa beplthostatys @ggal indicative Crf@n]maith swllamamételt bieths @sandhich
act r' ic. erated o eriod of tine,
heaff R ldrRoe s SEMERRE I A oottt i Brereani i oeot unie
is aggmed /i febgvé ﬂ% 1ud1tR WiatusSighaBland 8 detéBnb i HREheR t1REEANN status
period of time after the concl usion of the first
par%?tprowsse@@ﬁmeah@ velye. out put signal responsive to the
stored val ues of the second characteristic. In an
miBdinnembodimient, dlom tonditol wnittinglsdesda pteatbry, candethe rcahteo!l unit is
1!gg,[out put signal in the formof a gane, and to alter
aratreters of the gane so as to induce the user to
FTDdsttcﬁrE int the rRShSRE Ve Pbf ’eﬂéese&’&lduéﬁa.@dc‘{erﬁﬁé 'g@ﬁhrat%é o8 a first
one appl ications, the biorhythmc activity iIncludes
Peﬂﬁé 9t limepdyning whichfirstiperiodthercontplunihwitblmidogeniesting the output
s1g11%ﬂ%8&ed to generate the sensor signal indicative of
e nuscle activity. Alternatively or additionally,
t hedubingrahyechind perial biviity afteeihe d@8cIagiba iofeherfifst Yriod, generate
and the sensor .is adapted to generate the sensor
the gﬁﬂ@ Hiafienah gspasiVestoghe %tﬁ@dé’ahléﬁ akthg seqopd charagtaristic.
enbodi nent, the sensor is adapted to be coupled to a
bellp anygmbeHinaests the sontgd uaaam&ptqddo tgen«pramh@ompmglaain the

2004/ 054429 PCT/ 3/ 00105
for R 9 el P13 B retsfuelPs B RECARNETD 19 BnbRaPs bR mocity

the pliramatef aBﬂlewehmwsﬂhﬁQ)nt enperature sensor, an
el ectrocardi ogram (ECG nonitor, at | east one

el o s AppRBMOns, the biorhythmic activity includes muscle activity of the

user, and the sensor is adapted to generate the sensor signal indicative of the muscle

ada

activity. Alternatively or additionally, the biorhythmic activity includes cardiac activity,

and the sensor is adapted to generate the sensor signal indicative of the cardiac activity.

In an embodiment, the sensor is adapted to be coupled to a belt, which belt is

adapted to be placed around a torso of the user.

12
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(EM5) el ectrode, a el ectroencephal ogram (EEG nonitor,
a bl ood gas concentration sensor, a photoelectric

W@ emwgos442a phot opl et hysnogr aphi ¢ sensor, a pul BET/IL2003/001053
oxinmeter, and a 5 |aser Doppler sensor. The sensor
may TR ssg e & e se oncentration of a
emitted from qu%el gesl%fge%ﬁ ﬁﬁgbﬁt cogpistng oty év%%]i?ﬁl%ﬁndmg

terrmerthme tsgnsof, atlteéemeﬂdldgmnameﬁpﬁﬂhﬁ&nbn lehfi®ns %I&%et’)myography
E [e]iﬁ Z §dan e{eectrl cal _i npedance sensor, adapted
MK SlECHRAS % SleFirsnesy #ACEESD menitireasiloghgan r:gmentratton
sen@cﬁr h BRotéSREtric ntrol unit
pted to c:or]tb1f@:|mi;(ﬂtjr%ﬁltmﬁg;531 ?ér s‘?ﬁl ?n% apdtltee(t?{tlmf’gﬁ% and a
asqxsmtppte@smarfy t he paraneter of the vol untary action
so as to cause an inprovement in the benefit-related

var Tlatbdseasorl-'may sloorbe agapiéC@tdetitSa cdﬂ&@nﬂ%@f(’oﬁfdf ta- g’a§ bAlEA from a
s an.anplitude of reS|rat|on of the user,

i
tlssg?] 8%% 5Tt 3 BYCTgREsculas Drapeniy alithe gsere dmpn gmbedltrtwt the sensor
inclREEPM léétﬁeﬁhnf ddlick ! th

par amet er of ttlig Vol E%sg% %fééac? %%ﬁgls%g gélc 3?83}&%‘]@“"6 of at
leagt jgge priggn of themiser. i n t he arrpl i tude of the respiration.
Alternatively, the benefit-related variable is a

rreaTQLaneemhﬁod])memI did epntivensit i ¥ddp¥edoo doREighRahe oMt Etgnal to
apted to confl gure the out put

{
dlret"g nlﬂﬂr P%eEtJ tr"-]’lt Pi‘é?d&}é etﬁe tRgramRsders 9f th?evolpatamctm o6 astte cause an
1mp‘t‘&}eﬁfé:hﬁfnyth@%h5ﬁt é%tc-ﬁlsv&rﬂbfea YRt E)Hl% gp ?ag oggetﬂe beneft t-rglated

neasure of baroreflex sensitivi
varighlg dgl wnmmphwctee obemspiration ef ’é)b&(ieﬁ; azhda;bé Contfol SRt Rfpted to

ti f f
conli T DS BahE e I3 et the 455 o beumabrasier wthasituntary
actién bd 800 cafevte ﬁﬁbﬂo@@m@ﬁttﬁ i 1t8cf1e Mtﬁe E’e%ﬁfr%t)t(oeh Alernatively,

end-tidal C02 | evel of the use i Ssue
the penefit-rejpted n@nalsl@ ris aampaﬂumeewﬁamreﬂek csensm;mqf of th% #8grand the

r sKi bl ood vol ume of the user,
conf it I %?‘PJ‘ GRpredys Gint, iRl S8, digret dbappsk i ancgity the
paramesdti of tRB mﬁrﬁi&ﬁve&hbﬂ%o‘%fs tbrt%ukésﬁfe m?ﬂo@er e%'t 'u?lthe measure of

i ance of e user, and a paraneter o
bamé‘l‘fgg‘t%e%%w&f ogram of the user, and the control unit is
adapt ed to configure the out put signal to direct the

a gmhpdifent, ttl!ﬁequﬁ&mted varfablenie svletted fidkytha st @hsisting

use rovenent, .in the benefit-relate
of: 32?9@8153 8?.%‘3%@ i TRErbSer.t hebleqsh PreapuTEnph thesuser, a blood

oxygeaatidre Gafueatioanbf gh Q:lsélh €anOhdHHalS C@aLeVEP of e dﬁsre? b tissue
the user to nodify the paraneter of e volunta

oxygenation leygl gf thequseha pulseravave rvplooxtﬁ it rthe ugers hﬁ‘lauons in a skin
d, v I a reat a
bloog g‘)ra o%/%f;tg%?lg% i seasg g%’eaﬁ(haé ﬁ% f theyuseipansotlitets nf agskin
puls@@'ﬁhimﬁﬁﬂﬂieﬂﬁébﬁﬁal aﬂ&iﬂ%oﬁ{m@ﬂémme ﬁé%? aﬁﬂné ptartbir of an
al

S a&i t ed ttt% configure the output sign
electrocar 1ogram ol the user, and the control unit is adapted to conﬁgure the output

signal to direct the user to modify the parameter of the voluntary action so as to cause

the improvement in the benefit-related variable.

In an embodiment, the control unit is adapted to configure the output signal to
direct the user to modify the parameter of the voluntary action so as to cause the
improvement in the benefit-related variable, so as to treat a cardiovascular disease of the

user.
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direct the user to nodify the paraneter of the

voluntary action so as to cause the inprovenent in
wob@4lopraedit-rel ated variable, so as to treat BCT/IL2003/001053

pul nonary di sease of the wuser. 5 In an enbodi nent,

the control .unit is adapted . to_configure the_ output
si gt #BDOdIPR, the, RS it it adaRnK 9 ¢ gB’@rtﬁﬁ@Pg}“t skenal to

dirdcP€he/ QMo dAG tth alfn 151?;9 tldiPEP
_Hi n the benefi t??el atrl])e végt?ri gﬁp%ﬂ@gna ?% treat‘é?g@%use the
improveidnit om thef bene@it-tedged vasitdet sodasf tootmedt laepulinehary disease of the
Seconsi sting of: a neurol ogi cal di sease, hypertension,
U5%ind hyperactivity. 10 In an enbodi nent, the out put

si gnal inﬁI({Jdes n intel Ii%i,ble stimulus, and the

conty F epheimert. e eanitrgl uplt g Adariedetor spaligHiedhe joyimyt signal to
dirét itARIES toS oy ttRe PafdRidter! SGlulydry nf
.lrpar anmet er 0of otﬁé veo%{n ar?f gfgtﬂ#oﬁ(?l ?ﬁ?’é’] %(Ql é?g? g ouse the
impovamant Snnthy henefitutbatert vatigdst scone tsttiaatilausorsiticac b€dhe user

fromthe List. consi.sting_of. an image, .al pha-nuneric
selelsfl HolS W5t CADEId Yt aRAEoISH ad Ayt Peension, and
hyrefabitgal pattern, and the control unit is adapted 15

to generate the stinmulus, so as to direct the user to

modif ¥ ERAGoMAMATRAE bulut §idRalV intBHEIHRY stitnadD

enbodi msnt? t r?e ’appalrl t ué@#c@giggé?ggggg%%g’??S%%lgm?h%nd the
conitnot ehitiigaddptedstoi ganetase thenintelidblerstisiudys, ands tibeirecinthe alser to

it. is adapted.to drive the speaker .to generate the
moff the SRt St o sy ety ol BBl LS may Thotude a
leaf?@nd FBhRilusHeldehd ¥&h YRS AEYcARGR of: |aR iBRLEHIOH-MBALric text, a
the sensor is adapted to generate the sensor signal
soundyd pryingd patternt sid @l dytieamia @raphicsl pastearmdind 4hé centeofl uait is adapted

heal at paraneter of the user. ich healt
to d4flling iifls BP R I8 il i 0B opSeym M e ooty
actiohe Inseembadithehl) qleca%pmraais ibdlhdesiaSpeA@a R ghd @telligible stimulus
determ ne whether the health status paraneter passes a

includese gHisice apd(the comtenl undbifeadgpisid ioadtivnthe snsakasdat gepkrate the
i : L * ot
ol %0 ERELLhARCHS BRARIALENE Pl
h cterjstic es the threshold lue. 25 . .
A O b lipear BERsooR aS i achetite H5 s<hRpr signal having a
thirdd@tReristc Gedaedtpieeoas Hahil MafisOp@hmete SP IS u¥&, Which health
determining that the third characteristic passes the

statup parmste 1§ andjeativierpizh sttt herdtht of thaaisel, @nflythé epitrol unit is
)i Lhel r (kation, and the sensgr i
adafE A ARy Rt B B0 pB Gt Bosi S sl yatue. For
sontdgpplieatidrsathedntréhenis éNsdaptedey Withhose b&kkRThgf the Butpde signal
list consisting of. a flow neter, adapted to sense
responsiyier iy detgropipings it fje Jbird cdisrackarishy nepsest thewheshelde value.
X i | , .0 r espi i .
A8l F SRERERONE SO N EBRT ORLERL! 9 i, s
respmapedad detornsieingeahatebgthidtdhancieyistiepssesghe thesholdatabiey
air flow of the user. 14 WO 2004/ 054429
PCThl 428884 35 ®he biorhythmic activity includes respiration, and the sensor

is adapted to generate the sensor signal indicative of the respiration. The sensor may be

(@]

selected from the list consisting of: a flow meter, adapted to sense respiration by sensing
respiratory air flow of the user; a microphone, adapted to sense respiration by sensing
breath sounds of the user; and a heated wire, adapted to sense respiration by sensing

respiratory air flow of the user.
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In an enbodi nent, the voluntary action includes the

respiration, and the control unit is adapted to
w@emaaf4e9 t he out put signal to direct the userP€DIL2003/001053

nmodi fy a paranmeter of the respiration. In an

enbodi nent, the first characteristic includes at | east

onelanbemhodigenty theavplvmtarysastion fuciudes ghe respiggsionagndiie control
unit gé%eﬁﬂg gtg g@ﬁ%@% gg@ng% {ﬁes%l?% gﬂ&ﬁﬁ@ﬁ%& té ?noﬁ?f? Rt ;%galgeter of

the Gbﬁqma’ad)m r Insdni enbodlimentntheifirsd oha;mbtenaﬁkdinbludlﬁhﬂ lyast bhebreathing
first qhar teristjc, |ncI udes an average frequency  of

Paramgisr seleied Bomy, Hispiraion timg and, expiratign §ing, gnd @%?s*&ﬁsqrés adapted
ARLRI O BRNR! & a1t hﬁwﬁgna@r @tg Bﬁ’éra&@r‘i’%tfag t BRernatively or
Irst characteris Further alternative or

ad(h@tmadlyoﬂim ifiyst Qhamctarlsm mdad@camravstagc ﬁerq@bmuyesf aaskin pulse

end- t e sensot
vl it s anck R en it b Bl lo adbfug i SRE Sl having he
first bhﬁhctéﬂils’!fca tuethks ﬁlt&nativ@g%r KARRALIRRhe fitdhRBEBARIShcludes
of the respiration includes one or nore timng

an gad-didel €02 leveltofethe aispn, and ithe sensar i adaptashtor generat¢ the sensor
s1g€£%8£§g tﬁeof&gf&%%%tte?{shge output signal to direct the

user I'M ng par amet ers of the

respiratipn Thetlm araneters.na cudea

ot PR enboimens e pasfin Ok BErr i el Si€ o mops fiming
pardfibfels 6R8R ARpitdiRnCand M chiittd] it AdaRbRM 'Joo%éiﬁfh% Aeoutput

the out put si gnal to direct the user to nodi
sigpaltte diract the usgy te mfwbmtmummar@mntermf tﬂ:m mspiretuad apletiming

pargl%g‘%g]&%ﬁ n%h}d?% %ﬁésoof nép?rg? ?%t ol %xpér 8{1| {8 efulégreir} W@lch case

thewbhtroﬂmﬁf ist dﬁl@pted RS pericdte @it SW@p@t digrHe tP 8¢ thedlisel BEmodify the
expiration. In an enbodi nent, the sensor is adapted to

patisshs & an eRRAgiEanh the sowpd it ispdaried ogeerim theroutpis signal to
p e t
aird She uiobRBRRY te DEIER S ds (DGR Tl (£ RIS Rl of he
inspirgiiom, to anhepgriodsfticcexpiratible or gan. The sensor may be
selected fromthe list consisting of. a finger

pl elthys eR@bdiptent, ahd kaEsH iseadapiell to 3Bkedn clfdnb@im a GRSty of an
In an enbodi nent, the first characteristic includes a

organ of 4R Bserothe foronstty selcied dFore ttee [isft qopsisiingipE At giveamference of
thet &Eaﬁ/ GA V?ltu%[ toiaﬁ‘lte'&galf an%i pﬂa% & o?nrﬂe 0 afanc ophd %!:nsgp In%ay be

0 genera ut SI g r esponsive
seléc])echifrohﬁﬂ&t lign@nsistigt oAns fﬁngelapleﬂ@sﬂhbgrap]@ alpadskiry ouff, and a
first characteristics. In an enbodi nent, the control
straif gpuges adapted to determine the relationship using
an anal ysis technique selected from cross-correlation
anaftysits anppogitendheciitstopharasteristic c inshudles or r plugalitpnof first

| | errbodl t he
ALY i 5 Ry b TRREE g i
adapted tW@0feReBRehE loatput sigRaNeBichsiveab adldastdade eREoRdhip among the

points in the sensor signal. 15 WO 2004/ 054429
plu;:itl}fy |of ofdnst charagiertstics. In an embodiment, the control unit is adapted to

determine the relationship using an analysis technique selected from: cross-correlation

analysis in a frequency domain and cross-correlation analysis in a time domain.

In an embodiment, the first characteristic includes a relationship among two or

more spectral components that are defined by points in the sensor signal.
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In an enbodi nent, the first characteristic includes at

| east one spectral conponent that is defined by points
WO pootloss4gensor signal. The spectral conponent PEWIL20€3/001053

defined by a first subset of points in the sensor

signal, the first subset of points being |ocated

amimgam esetndimensybet fist qheiantesisii inpladesens deass gfiea(spectral

di fferent. from.the first 5 subset Lnts [
comBppst s HEPIGRADE T b SRESerdl o BBk Phebors] Abdnchl ey
be dRFiRREFY ¥ fitRubRt 5Epsiatsenl tHer ehzdr REpnhl, e B8N&ILREL ofgobfts being

| ocal maxima and |ocal mnim of the sensar si

nni, . nal .
locafderaong; azgeeendysubseideigpoints indhe sersE sighak diffsrent Srom the first
[ Lhvent S
sub e 8P BafEi- o s o ¥ flinee WAKER AnmBRRAGRIGS The common
propeplyunsyaby sqibutal fbmghe dikt comsistig of: ludal atuxima andbbicalaminmma of
of a voluntary action of a user of the apparatus, and
the gegsey te a voluntary sensor signal responsive
thereto; a second sensor, adapted to neasure a
bengfeid & @t prhvittns 19! RebARMceY Hithal @mbolinAlEadfl #e Plesent
an anplitude of respiration of the user, and to
invaptioey giperatushieeleding: r el ated 15 sensor signal

respansi ve theretq;, and a control uni t PSR
r §c£ ?‘\553 SFﬂsé’r’v%c{aB%?é[P Q?%?ﬁ‘é‘ebae%"e‘%‘?% @#a#%gﬁgg n@% Fﬂslg’ which is
ind®h @b Ba voRftary GSRANSH &/ 8sel B€ iRt dhpatabus) 8E I gEhehile a voluntary
out put signal which directs the user to nodify a
senprrsignal eesp@smsivettberg®l unt ary action. In an enbodi nent,
the_voluntary acti ' respkr af e Liser.:
e R hGRI | FORE /G5B FAAE8 Bl B Pl
indivdtipaibf ah @hplitide ofiregpddatibhef tsenset,emdnodichgrate a benefit-related
paranmeter of the respiration. In an enbodi nent, the
Sené@rﬁﬂ%@i resppRsivedhergion pech to configure the output signal
to , QiLe6F yhit® JHSREd 4o HDGd ¥nd REIRERRlCherRfit-tdifted sensor
vol untary action-so as to cause an Inprovenent in the
sighesefnid] respomaivedthples ito lgenprate lan\veutpurisignal $hichhdreetsithe user to
further provided, .in accordance with an enbodi nent of
mo a@?’@é‘%ﬁqr Ofi%f‘ﬁ/%‘t‘rft%rﬁ,acﬂ?fbar atus including: a first
sensor, adapted to generate a first sensor signal; a
secBbnap %h@‘gmenfaﬁﬁp‘t’(é‘élm% agHipm ingludes respEBHRR %fg gpet, and the
| ¥ i ect3fe BECHINKEmodi
coid WPl is e (G ARhigale M40 fup BREIE T Werfhe odify 2
pard@eret 05thé 28:pRafién.L 2003/ 001053 identify a first
characteristic in at |east one of the first sensor
Si gnfhn apBodid®nt, the control unit is adapted to configure the output signal to

direct the user to modify the parameter of the voluntary action so as to cause an

improvement in the benefit-related physiological variable.

There is further provided, in accordance with an embodiment of the present
invention, apparatus including:

a first sensor, adapted to generate a first sensor signal;

a second sensor, adapted to generate a second sensor signal; and

a control unit, adapted to:

receive the first and second sensor signals,
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second sensor signal, the first characteristic

i ndicative of a voluntary action of a user of the
wa@ppansses; derive a second characteristic frop€T/HE003/001053

first and second sensor signals in 5 conbination, and

responsive to the second characteristic, generate an

outigentify iagfiest cm@hnmcr wcatsleast e (ofethe tfstenpiserysignal and the

L

the pratadhs;t 0 direct the user to nodify the par amet er of
the voluntary action so as to _cauyse an 10 i nprovenen
n derigeyasisesangi ebaracferistighframothe; Hest andr sepondipicappr; fgnals in
aracteristic is indicative. In an
(mngﬁ%gggﬁ%@t the control unit is adapted to generate
t herequobipistt tsitlgnsdcond ebpranisistie, fanetdte ah iougtut signal which directs
characterjstic and tgl% cond characteristic. There is
the wsger t¢ mEdHy AOATAFIERFiOf Wty @6ifnce with an
enbodi nent of the present . 15 invention, apparatus
i nclnuas ergbodimenty ghe eoniiob pnit iyjadapisd tosomBgig the output signal to

I, b f n
DU DL it BE B RSN S @t o
1mIﬁ@\€bﬁa{Hiht Feaplyysiolaglegitvarialile oﬁﬂmalseleoﬁvbiucladlecsetnmiaﬁlhran’gnstm is
of the user, and to generate a thoracic breathing
indigatidor  sj gnal and . 20 a control unit, adapted to
recei ve the abdominal and thoracic breathing sensor

Sigwamsen&ﬁdﬁnmﬁﬁﬁﬁﬂ§m@@1Nﬁéﬂéﬁ@@ﬂ?ét@dﬁ@@ & theyoutput signal
res oountsglgtt? the o?tl ch%c&elpisﬁi+ %ﬁﬁ%? &%cﬁﬁd URdheth stlcrmd' fy a

respirra e user. an
enbodi nent, the paraneter of the respi rat| on incl udes
a tTidrags pil Ambeeprovidkd ineccedpiceatittom emhoditiest of the present
control unit adapted to generate the output so as
mv?@l%?@@fam%’@cﬁﬁ@gﬂser to nodify the timing paraneter

of Bgﬁxs{ SRk afaa fled lih BBasarb aBidRRhE bidehiBONSH 8l udenidf the

is adapted to co figure the output signal to direct
appahﬁus;aad td genaTadk alyahdmmm&maénag segfont hgnal:espi rat i on so

as to cause an i enent in.a i 0l.0gi C

Var PTG ferpie HBRRY P WrpLiY HRRap RE S S rige wen and 10
eﬁeﬁ‘ﬁé@%&a&éﬁfﬁaﬂhﬁ@senﬁ%&l sh@nal s are indi catlve The
physi ol ogi cal variable may include a phase 3

di f hevatelutibtadeptad theccabigdhe abdominabangd ﬂ@ra&#dblieh@mg sensor

i ¢_breat hj | 8 whi a 0 [
siepl S RO RO It iR s g el SHHO theor to
mdéliéf?r @ii(fﬂtesﬁ tlorlaf ﬂﬁ@u&QOM 054429

/ 1'L2003/ 0010 paraneter of the respiration so as

Lo GRYS ‘énl%o&tﬂféﬁﬁeché Pathh@tePBRER 1défif8b8 AME@udetRetiming parameter

of the respiration, and the control unit is adapted to generate the output so as to direct

S8

the user to modify the timing parameter of the respiration.

In an embodiment, the control unit is adapted to configure the output signal to
direct the user to modify the parameter of the respiration so as to cause an improvement
in a physiological variable of the user of which the abdominal and thoracic breathing
sensor signals are indicative. The physiological variable may include a phase
difference between the abdominal breathing and the thoracic breathing, in which case

the control unit is adapted to configure the output signal to direct the user to modify the
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physi ol ogi cal variable may include a ratio of

abdom nal breathing anplitude to thoracic breathing
wa@pkios44a®e, in which case the control unit is BOEpPL20e8/001053

to configure the output signal to direct the user to

nodi fy the paranmeter of the respiration so as to cause
parzmetes5 of ther eespigation sthes tatchuse 2 whangeekbibei phage diffgrence. The

oSO AL ubtiiete by BRI bR o8 B RHE G rbdlfin R WhfBithuct f iracic
brehthir AOSFIdE, i ghadh A figesdrtot ubids addptdd tor enfignrt the output

_ chronjc obstructive _pul nonary di sease. There is
signgd dp Cirertaihe prseir evingdidy thenpaiamsicr ah s 1EpiFRtign so as to cause an

incl%gP%Hgﬁ%ioof the present 10 invention, apparatus
incl’'uding: a sensor, adapted to generate a sensor

sigpal indigative of respitfat] f '

aut B EoeiRbbs eCrors B Bbi P 1o dopply® the AP fenal o
tredt @Qioh@itiotl BF the el ted Rorh abelist&ohdiginpests osnggstimedieart failure

and, responsive theretQ, to generate an output signal
andgfirenic ebtstive pemensyeiseass i nvol untarily nodify a

paranmeter 15 of the respiration. In an enbodi nent,

th r iRk | p 05 et BEiRIEhPYL th t

Si gﬁlgﬁqmssﬁdbtﬁ%fy gﬁ)tVﬁ%? ’ fp’)’he%gélg\?\n&? hrb%t he ?espi ration. © Pﬁesen
invamticaniygdratennclutding: sensor is adapted to be applied to

t he subj ec en the subject.is sleepin In_an .

e ST FCSR GO ESHTASIS St Sie0ALAERnts TdeguRapRpEe subject
Wh{)%eau%toﬁﬁ‘é cornt®1 5f Braathireds afipdifed! 4Rt S| eep apnea of

e

subject. In an enbodi ment, the sensor is adapted
t o deontpy|unitd adaptechte wative the somsor sigral, andpresponsive thereto, to

unconsci ous.. | n .enbodi pent,. the . [«
s g aspp et MR NG PRk ER (FU0Qa PRk Brageter
of the@M&pRAtidnS anesthetized. There is yet additionally

provi ded, in accordance with an enbodi nent of the 25

presenh dnheRthiRN thedt AR UniiCisRIABlea tdSgenbiEd U Bapu@signal

sensor, adapted to measure a vol untary physi ol ogi cal
slighailtyi caib bEphash ivith thesrespirationat i ve of a vol untary

bi orhythm c action of a user of the apparatus, and to

gengéi ah embadisesng che sérgonls adapiedrisibeeapphiet tt the sahptctawhen the

contral unit, adapted to receive the sensar signal,. to
sullestes Hpen Tngparibatingentglye Ganol mmy ds HRBTEC P GETSRe thOutput

s VOl deB BondNHihd &PRRNSI ve thereto, to generate
sighl éé%?{)hfteﬁg ggaP. 18 WO 2004/ 054429 PCT/ | L2003/ 001053

In an ' , it .
det ztr} rzhﬁ %%tgﬁféﬁ}%’v%% Q%}S%f Ektegc&bteldncb be a%pﬁg@m &fl stuBJect when the
subject is unconscious. In an embodiment, the sensor is adapted to be applied to the

subject when the subject is in a coma or is anesthetized.

There is yet additionally provided, in accordance with an embodiment of the
present invention, diagnostic apparatus, including:

a sensor, adapted to measure a voluntary physiological variable, which is
indicative of a voluntary biorhythmic action of a user of the apparatus, and to generate
a sensor signal responsive thereto; and

a control unit, adapted to receive the sensor signal, to determine a level of a
variation over time of the voluntary action, and, responsive thereto, to generate an

output signal.
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variation so as to facilitate a diagnosis. In an
enbodi nent, the sensor includes a respiration sensor.
wo pocafosaabodi ment, the control unit is adapt edP€DIL2003/001053
determne a |l evel of variation 5 over tine of an
envel ope of the signal. Alternatively or additionally,
t hdncanembediment, the contelprritl it edantede farieferming dhe|levsl of the
yariatiqnover, ti f. an anplitude of the signal.
Van&ﬁ?rmoe?s 8if Céfrﬁ%taetai({/&egn?/mg'r addi tionally, the cogt r ol

unit is adapte o determine a level of variation

ovef apie Ogt?mé’g tfl%%e%ordﬂgug?s_args PBIBP t he si gnal

and a rate of the signal]. There is also provided, in . ..

ac dBradasielodinen, gﬁ? “;9%’68 PRE it a‘g‘Pte_?iHB d%ﬁé@‘l—:’f’r‘?ta F‘L’Ygl of Variation
ovet P}ﬁ%rHF aﬁrénvgbﬁeg%'é'sfgnﬁp PAT&hHEvel} BEAdMi ALy Ahe control unit is

pl et hysnogr aphy

sensor, adapted to generate a sensor
adaptednial detemuna aclewelr o varstion exgapine of anr auplityde fighe signal.

ruf gt aheRu iy o RO B aRaPor BiFh Bhul s BFERMEAovel of

var@888 b rindd lofH 18 on®l dN@periddbfaRe SFRQEhAE Mte of e signal.
control unit is adapted to determ ne the |evel of

variation 15 so as to facilitate a di agnosis.

Al t Eherat isvalpey peovidedeiini ansardence MRl appptodimpents of the present
. adapt ed . ] |l evel of variation over tine
m"%?“‘ﬁ“n%éal%}géﬁ%c‘i%gf’%?ﬁ%’ﬁgc@?‘é al. Further alternatively

or agibtliyspiogtaplty sdnser, adapttedoo genértiteiasseastajsignal; tod

determ ne a | evel q?f variation over tirre f an
o & oF e dp sraae afgyel of &
vary ét'oﬂq)%lt il @F i 'sfgtngg an(EQIEstaptBﬁi;ivé‘ Metetd, S0 BERAE g? blﬁtput %ignal.

anpPicogel st adapted §o apcervs; the serspr (Stasp

ermne a |l eve var I on over tine of eas
oreih e PBeREE il P 3030g) A puAele o b iaion

so adtoebligiterR iagabsit.ha lprmasiesly or iaddieiohalyn theacomebhonit isoadapted
facilitating inproving health of a usegr, igcl udj ng:
to defernipp rfy leyel ehyBHatiqrgAYT TG all} FBYSPDL Pb I Fighilc Further
alte?ﬁétiv\éhﬁ I a‘?ifclit{olﬂgll§5J $6 cort{of unit ?éqz?tﬁbte?'tg R8erhAY 1aN8vel of variation
rst ‘characteristic, i1ndicative of a voluntary action
ove@ftithéref us @mpliti@e cdrihe sigaalc oSkl firthreaattemativaly or additionally, the
i ndi cative of a benefit-related variabl e .of t user ; s
contil Ut ek O G RTINS A0 OF Rept o e it Of o 165Fbte of: o
SN 5iBga1aNd Q¥4R8F deisghal. which directs the user to
pe m)d?f][tgé algg%r aneter of tshe vol untary action indicated
by the first characteristic. In an enbodi nment,
r ec@hetieniy futthersproyisted s iy aedordanet (withs apsmbodimeny of the present

. _breathin venents of .t ere Vi.a. ¢ in a

i@t Araienior SR prudning ipEirallsa, SRRMER. " °
WO 2Q844054428sdPCHishdl 20813411 05 Biorfiythinke iastivityl bf the user, the
further provided, 1n accordance with an_enbodi nen

t of
sertspie sm@s@ﬁng 3 Ay ,@h@r@ﬁerig{iq@d%@ﬂivp@f a wlyptay actigy of the user,
andl TRERNY %ﬁargcetgxllgti%, ﬂlfdic%tiyé §fa bén@ﬁ{-i'fsqétgcg\'/ariable of the user; and

responsive to the second characteristic, generating an output signal which directs

the user to modify a parameter of the voluntary action indicated by the first

characteristic.

In an embodiment, receiving the sensor signal includes monitoring breathing

movements of the user via changes in a circumference of a portion of a torso of the user.
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receiving a voluntary sensor signal indicative of a
vol untary physi ol ogi cal variable, which voluntary
w@baogiopd4eyi cal variable is indicative of a vol Peil/ar2903/001053
action of 5 the user; receiving a benefit-rel ated
sensor signal indicative of a benefit-rel ated
phy’Ehetﬁ isgpiitl dhrthermirentifed, m\,h¢®hd&@é¢1 afithtanrembadégent of the present
. siola I|tude
it SP ol o o il e b Sy, g BE
vol fé@éla;rng eamﬁnaxsl @Asdr agﬂhltmamaevefdfta rvelumtee;zl Iﬂﬂsnshuglcal
nal , eneratlng an output S|gnal whi ch_directs
varxah% uRaR physiglopicah yariahle by ndigative oF gnfolymfary action of
meﬁgtlon There is additionally provided, in accordance
"h an embodi ment of the present invention, a nethod
forref:acmgl laatben@iﬂraiatedwsangsoh esighdl mrﬁdleatwsepf a benefit-related
i ncl udi ng:.

physiological variat) : eceh@h gagneaf{cge rﬁl&gsf % lge it malca‘uve of an

am: ﬁ{g&@iﬁfﬁg 1§Jt1'oﬁofﬂ1eéliseﬂ gast one of the first sensor
I gna second sensor signal, the first

chalespnngwc sto |the volditast sangonsigaal\enidithe beyefiaelatsd sshsartsignal,
t
sel3Fnd ot Mot SRGAAS0E BE AL P Ll ¥

voliuR&RQabyY.e t0o the second characteristic, generating an
out put signal which directs 20 the user to m)dify a
par aneter of the vol unt ary action. There is
ad dTlnqr@ ifeaddytionatly praried; W aseetdrrngriéh o Flﬁlb%ﬁhment of the present

. [ for
VRS S @ﬁoﬁg&f %‘gg%a\‘}ﬂ qﬁﬁeal%%%?hg?ggg% fﬁigfr#g?%di ng:
r ecrebsiving adfirsidetdarisipabl dndestebomigsessmrsignaki gnal
i ndj cative of. abdom nal., breathing of t user; 25
r ecPYiNINE fiFG charpctemiticdn it %lﬂ%%{ﬂ’gqﬁﬁtaﬁens(’f signal and the
fthd HQF kst B8 1M Eive bf a YPRmtSPAction of the user;
sec?@%e%ﬁéﬂs@a? ﬁlg gﬁ%onﬁgnsa aﬁd tV orgm [ ??%a%lﬁlnng
sendaivisg gnsecend gharectetistivgfram theufipptitandi spaend werisoh signals in
|rects the user to nodify a parameter of respiration
NP -Gy . There is al so provided, in accordance
Wi tfésﬁd’hsﬁ’é"%@%é@@&n@éha}i&@erﬁﬁ@ Rératin®ah BUQEE di@hl which directs
met hod i ncluding: 20 WD 2004/054429 PCT/1L2003/ 001053
themeergb wiadifya peansder afithmeoluntanyiasiohve of respiration of
a subj ect whose autononmic control of breathing is
red; .a .
genopati g thac s IRRER LEGikR eIl wTh e bmbodiment of the
present invention, a method for facilitating improving health of a user, including:

receiving an abdominal breathing sensor signal indicative of abdominal
breathing of the user;

receiving a thoracic breathing sensor signal indicative of thoracic breathing of
the user;

responsive to the abdominal and thoracic breathing sensor signals, generating an

output signal which directs the user to modify a parameter of respiration of the user.

There is also provided, in accordance with an embodiment of the present

invention, a method including:
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subject to involuntarily nodify a paranmeter of the
respiration. 5 There is further provided, in
waecwansarre with an enmbodi nent of the present PCT/IL2003/001053
invention, a nethod for facilitating a diagnosis of a
user, including: measuring a voluntary physi ol ogi cal
v arteeghying avsiehsoh signal mdicetivé efrespfiragionaif arsuhjegt whose autonomic
Conﬁéﬁé%lﬁéa%ﬁnﬁgﬁaﬁpéﬁgg%dt he user, and generating a

sig ve thereto; receiving the
sensgfonsivgnalthe éhseLbighill BeMgating @/@hgﬂf s@n¥afvhithl @flses the
over tinme of the voluntary action;_ an responsive to
subjepieto|imvalyntarlynedifyg papmefsr offbpEssairating an out put
signal. There is still further provided, in accordance
W tf]g&@.i? mr[ﬁ%d%, hN& cBlaas& vith! AV &RbOA 'eg@o hﬁfgsent
acilitating

for a di'agnosis of a user, 1 ncluding: ©
inveggivar aniettpddos fndvating agdiagnossiofig uséretrelslinggr aphy; 15

receiving the.sensor signal; determning.a.level  of

" ar PSR GBS RO BREAL T RAc: WS 1 iGLENE 0f8 vobutary
biofHEhrhi® \48tioPbf thd Bsetadrd@ch Ssind8 B&IsaH 4iRhl 38k pOiiRUhereto;

si'gnal . The present invention wll be nore fully

undeceivingdhd sepsorntshgnat;ol | owi ng detail ed description of

enbodi nent s therepf. taken togeth wi th the draw ngs,
' ORTCHARg g TaRG BEe puidRorCRRRRT ol e 1
IS RsSERRARS i 18Vl b felariblidn) sbhicdhti artdutfutSikahem f or
beneficial nodification of biorhythmc activity of a

user, in accordance with an enbodi nent of_ the present
i nvERre dnstilugthenproyidgd.da pesprdance pyitean embrsiment{dhe prgsent

: 0 U L . tem of Fig.
R L S T R S

I nvganietating afsemsor Sighsl wingqtiethypdmapraghlyyst rati on of a

typi cal . nopitored biorhythmc activity signal, in

ac c'5FHEHE %\fetnﬁoraﬁﬁ?@gbodi ment of the present

| NVERLARingt18vel 41 h $adat RGNS ERihE of tHelfddafilhgn of

several nonitored biorhythmc activity signals, in

ac cespansoe toitheHewsl of thsonringoit, gefiertfive r @gputtsignal.

invention; and 21 WD 2004/ 054429 PCT/| L2003/ 001053

Fi grhebpresenaifvientiorc Vil be iokeifiillyainidagtoad frinh dik folowing detailed

operating_a ponitor of the device,  of Fig. 1,.in,
desgrantion pf sEogimentsthersph dakendegether Withdhe draddpgs, in which:

i nvention. DETAILED DESCRI PTI ON OF EMBODI MENTS Fig. 1

i s a schenmdBREHDHESGRIATION (4t THE BRAWINGSy st em 20

for beneficial 5 nodification of biorhythmc activity

of Hgubera &hemiatic prtwiad dhstratidn of @systemb budibepeficidfmodification

of biorhythmic activity of a user, in accordance with an embodiment of the present

invention;

Fig. 2 is a schematic block diagram showing components of a control unit of the

system of Fig. 1, in accordance with an embodiment of the present invention;

Fig. 3 is a schematic illustration of a typical monitored biorhythmic activity

signal, in accordance with an embodiment of the present invention;

Fig. 4 is a schematic illustration of several monitored biorhythmic activity

signals, in accordance with an embodiment of the present invention; and
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the present invention. System 20 conprises a contro
unit 30, which receives biorhythmc-activity signals

wo c@niost429 east one physi ol ogi cal sensor 32 couPCBIL20@8/001053
the wuser. The control unit may al so receive health

st at.us. si gpals.fro ne or e health . status sepgors .

34 Figuigr Doy ot SGRias st B Sareinge Marmer of he device
of BENS B &colddficeSWIB 8 ehBodih@APbSihe BRMertievdnGat N Status

signals are described in greater detail hereinbel ow

The con i FRYRIPAT F{%§? nsors 32
and 34 mneﬁgigq%%g or w reIUeNg?. n(??(IJ unit 30
anal:yzes:t he j:ve ' l s, @ siye . .
o e Tain SRR SACREER HusoHOR o o Begl, STERI hyfoscia

modifipatmal df\biditytherie nettvitypfa userc22, Gl h@pdkdansé githl anlSitddirBent of
stimulation unit, 36, which may, for exanple, conprise .

the g3FBhJRERDLGR.  fysioimel sormrmeess2 qoprob it 8@t MevEh Fepeives
. 1 oLt . ,

oA 00l 0L 5 AHSBTIEAYeRh  Ghpl v

useiacTho nonted vai may elsosecease haalth stiwsnsgials from one or more health

hysi ol ogj cal,, vari able of _.the user. During a typical
ety ST o T TpRosisi Kb Cooh yetlery e rieior, he sensor
sigriils) BhY U ThSal@CHAtMe EgnAS drd BELfib&Bint HiBateNHAAY $RLditHelow. The
responsive to the analysis of the activity. The user
conngqiion detween sestrelhmitdPd\dnd seihory FhamiB4mby bpivired ot winoless.
that extend over a period of tinme, generally days,
nmoriEdrsrobrunmyte 30 sinalygscthesesaivah sengpt ciinbly, had @spoasiyehto the
{)f. bet&;een abou[t 10.and abou{% 20 mﬁ@}g es, nost
anapysis; REONNS Y RLCHVENLAT, (R dSCT Foyr YEYS ta*’é!p%?“&’&l“?% g user output
sigria@ %ﬁﬁ%_a?’&ilﬁﬁlﬁﬁéﬂ 8% 38, Whidemhy 2108 AuaBhlel 6mPR&Y LbRhes or
br eat hi n% movenents, including the timng and the
othefespeakers, Tothapplinetiinsdn ovhichathe oulBit sigoal ttamdio. pHlas ewtpuff signal

. the.,user's respitation pically via changes in_ chest
airdg o i gl SRR e iial o s oL SRR . B dhise an
impiéieglint $n atphsibREicaPvaihbe asthetusbe! Duriﬁ%l(é iall 264i6h of use,

described in the above-referenced US Patent 5,423,328
the Leyicoseqmsinaensiysenses ipdithngo/ Btivitg cadamediies theTintervention
j ' [ . Sens i.s sebf-installed .
resigh8e 35 IR A Yo B Phe Hies QR PR g Biine
muktiplepessioisihat exend loobr bipeiioB0f tinte, gdferalbE dagkameshtivd éihyears.
n enbodi ment of theﬁﬁr esent invention. Control wunit

Eacgpepsion fypinallindiae @depgihferecs dhomhafendsbgut 30 minutes, most
combifat | Omiafiedi te and cust i- 22 WO

oo BT LS8 RS | 120051 001053 cust om conmponents.
Al't jivel y. trol unit 30. i .
ndeeePye R, st & s DuGS e B ueey fop mopiigrine

breathinp| mypverbritshirnchuddio ghammeg | dhds tet destR 610 e finspirat@tt and
the functions described herein. This software may be
exXpHaiRRI Blagetiot therurer'sirpgiony hipically i rhasgesoim ¢hesioprgbdominal

circ%?érel‘?cengﬁs ofa s&ﬁfn—%ﬁﬁg IQeh 18 Ettécthefi]’?c%aﬂelta&fcrbaethj Yih¥s those
be provi ded on tangrrbl e nmedi'a, such” as magnetic or
desaftiedcal theedhoxeaefetsnbad UORatent 81428 S28eamdr YS Patent Application

09/611,304 and '049 PCT Publication. Typically, sensor 32 is self-installed by user 22.

Fig. 2 is a schematic block diagram showing components of control unit 30, in

accordance with an embodiment of the present invention. Control unit 30 is

implemented in discrete components or a combination of discrete and custom or semi-
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Control unit 30 conprises a central processing unit

(CPU) 39, which is coupled to and controls the
wopedasiden of the individual conponents of thePCDII20€8/001053

unit. For clarity, lines are not shown between CPU 39

and the other conmponents. CPU 39 can be operated in
customecampanents. dhltdroatisely, reodiel wiit 30 aamprisesope indugley-standard or

instructions, as scri.hed 1 21 el nhe . i
custyped Gyt B ey g B BlEAERY il SRIER cary
out BRITEAK08L deRfifled hatpinC altiysdfehené hiay ®8 dawhloadéd @rthe control unit
~ second characteristic thereof. The first . .
in elsetrpaitiaim.saveE 2instWarkdfos SKamBICoPT B AY] %leelé(dﬁ RRVigrd on
tan%g‘l%.nli'esd?e[, 5&3% B madnBfic bt tf&g} I@Edih 135 BiteAhdR0o1afd memory. |

xpiratron), andi1s typicallTy one aspect of the usér's

bi orhyt hm ctivity._ Th e . : tey LSk LC:

s i Dt 3P vt o Pl BRRE SR £L Sikdfis'Bupled

to dnldadontBlsHBS i dpefhtivh dfethe iifdikidveldcanpbreusr ofiifhi acdontrok tmit.  For
persons do not usually exert voluntary control
clarityjelines jate netishewa botyer SIP) 39 agd the otheg ﬁ?mpwem%géﬁéﬁ%@n be
f Anspiration. Mnj i.cal S Ol I fl ;
orfeh PRI AN A RRULR! ) ordctel e
heréihbélogener al  physi ol ogi cal state of the user (a
"health status variable"). Alternatively or
additrh &gk 49 re@verRbib Ay tidficlaet ity signdl BASA fionn sersbr 32, and
one or nore health status variables from opi_i onal e
typisaldy identien adirsemdorcan] ChFadshe AFTERIL | Dol Sppagiprsto i
. €O e t t | t @ ten
UL, £, 3Bk SR BE ¢ Mo P81 o Al obosiraion and
expifatiby)z aad igprally bac asjcet bb theaser'abidrhyéepicresiivity.t dhe lsecond

oty BRI e e IR (2 o i
1m]§1'§%ﬂo BENLYeL Tl P nRRD 2)%&09& %h%(gth{ﬁlﬁll%’ ZxeACéIMhtady bntrol (a

e user: one or nor orhythmc activity paraneters
"beBAiRde]atatevariabl"), eqm depth of egslaritynefrinspizatipst Mondtor ¢ éypically
BAS, d used, to defi.ne i e | the stinulus
als?) d?@%&{%s L?s rq.: &hat ﬁgrlgqﬁ gf \}@enﬁez%% Y\f@p&ﬁ 1§X1§ﬂ%ﬁ%é§/e (og )a general
ph}gs%%i%eﬁtg‘[a@of th8®s@NE "h&XKRi stRld RRiableMe, ARGEADSl( 8) additionally,
ude

, when sensor 32 nonitors_breathing 30 .
moniiveA® meeives Tedibatioga e aesurmpiedhdakih sitafusregrighles from optional

P B 55 5L 10 S B SRR 25 b i
systein \W0, 3P/ QaftéothgREd/ Sybi2R0®R HQbRipdter. Ovieniasr #®raalyzes these

benefit-related paraneters (BRP), derived fromthe e
chasedierirtics;h anch JesnONSVE clo A 2RARHE | GRS iR hioJawing dnppidative

benefi t -r ri .
rolFREEh LB R IR 5 piler Ul S0 YBOBbRrtymic
activélyasfekk waf:i abl es include paranmeters of the user that

are altered by a

e one or more biorhythmic activity parameters (BAP), derived from the

first characteristic of the BAS, and used to define in general the stimulus
pattern used for the intervention (for example, (a) inspiration time and
expiration time, and/or (b) amplitude, when sensor 32 monitors breathing
movements). Techniques described herein may be implemented using
details of the BAP described in the above-referenced US Patents
5,076,281 and 5,800,337,
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5 pat hol ogy or other phenonmenon of user 22 that is
being treated by system 20. For exanpl e,

whewaNs4429 el at ed vari abl es may incl ude PCT/IL2003/001053
conti nuousl y-neasured or intermttently-nmeasured bl ood
pressure, blood. oxygenation (e Sp02), pul se-wave

Vel ORg ¢r motghenshit-raiaed parameisrn(BRR). dedysdisom Bthe Second

I es@{atRtdrRAc, RANAREIRIS] (thDre RSAKredehefilRiMed %%@Es 10
el ectrocardi ogram (ECG neasurenent of user

sonef theappdrj ackangle, bhathBRPatiem weulasiyd "lfypmaﬂyl,eheaeﬁted

rel ati onshi. two or first

Chareh s R HAE Patilys oo weh i ass aligred by a
par gARS185E of 8D, pibabméash fofamet Ne thbi i being treated by
characteristic and/ or fromthe signal received from
heasystenst 2t us Foengxamples tenefittinlatadeyioriablds way t inelude
ext at ogi.cal
o SRl SRR BRSPS e R0 P8R0 g
|'i nbstygehionaeel, BpOR)epulkedaet Melotsy, @ﬁaﬂm{sem diin bloBd
incluyde respiration rate, which nay be nonitored to
av oY YU p eFesRiFAtONa t PASAMetsEsar (e-8-at Bedknhaith floygy B8 an
non evehbt S 2, wh e a
m n%lga O%gréﬁdg@ﬁ YE@ %geﬁglg%tnac ;%f aﬁug[g?a Z%n pgjtrbl e\égﬁe
Wi t dppdieateans, theaBRPfae Ideriesd QS detbdtabeblqtionslsips detween
and/ or non- l’%l E thm c.i ndicators such as wei ght,

hei OYR OF HoFg L ehaRetetsifsoMd ate, control unit 30
eval uates the HSP to deternine whet her they are

Wi t P o5 apare rheatil statyo pawetass dHSPhr darivigd efrom g thigda

spe e r 113 asur ed
heaf a{rcg 1s9§%gc%r ﬁ%gl st eg"m ne hJed elﬁﬁlo%ﬁlhw" or 100
| ov34,artd tkbylﬁ)afd}r oF the Péaemblu rc@mph%i‘ Mahdt as@diblétfedt Wéth
intervention and _an al arm signal. These paraneters are

t y pPlyaiolggical yadableswhich s &1§$1§"Fddf> kep By presaridad lipitsita a
dat 4 c S
ocfld JBSEANTT, e of 1 SRR

c onwhmhrmsy bAddomtcmeth ttd m,voudnhmmnnkanbn,ghesm rams\zvblfch

syste or i.n 30 an operatqr-sel d node, the BAS
7 oY b horSireddn St Sao T s of Brsin 20 THeR GOt b pigimmal

| Nt gidR ila§ehlise tbéh}/ééﬁd?a inﬁﬁ%ﬁﬁts%th shRF ﬂiéﬁa EBGS
may be pairticul arly usef when a physician desires
acchblesd t presshee; dmdécm adndiorhythuie iodicathes Isudr fayt Waight,
act Vi ty uch as for 24 WO 2004/.05442

Cristessan 868 083 Bfonsiits EPRTRHod0E lkeles e3P do
ab n@dteRlin® iviiathbi hay Red WwathiiSsafd fan@és. ERorCARIpRY forod) Eser
physi ci ans rrvaii/ be nore faniliar wth and confortabl e
u5| hayinge spegifiedi ggnder, ageaand mlghamaneytwdngasnmdth@aﬁ ratgor

n}:flag{g@ lde{é% 1n21'%s bedf% ahlgl?gg%o lo:L %djt'hhé or%gel:alt rema €S

termination of the intervention and an alarm signal.

These parameters are typically stored, continuously or intermittently, in a data
logger/memory 41, which typically comprises industry-standard volatile and non-
volatile memory components. Additionally, in some configurations of system 20, or in
an operator-selected mode, the BAS received from sensor 32 are stored continuously or
intermittently in data logger 41. Storage of the BAS may be particularly useful when a

physician desires access to the detailed structure of the biorhythmic activity, such as for
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and tinme of use of the system received from an
internal clock (not shown). The 5 optional use of an
w0 paoestrangeabl e data | ogger, facilitated for PXENR0E/001053
by a smart card or user ID s and passwords, enabl es
mul tiple users to use the device, each retaining his
diagnostivepurpeges.s For exintide. abnmmal Ssrpthing prifens isesten comphey; and
unit 30 i.s f kgur.ed e ' [ i :
S B W ER FRED a8 SSLBrBle a0 dan dgnal than it
analbfﬁﬁcﬁétﬁﬁ:ﬁiﬁé.o For Isﬁr(rjlé gl'pﬁlicfmidﬁs& dahaello(ggdfﬁ 410hddiﬁ6ha]11|y: dtores the date
stores the store ata in data | ogger 41 or ter
and #ira¢ pEjuse daths T8i§He rewivedy Bpmaf ytpak Fk)gL dpe o aThe
. i, pl.e ' f : y, 1
orsbETIYS U RUPAERRAOES s Sl 0 8us B Bt ca
or wasE'oas] paseorianerables ditdiplayeets 4 pheatha Wierice.calh yetaining his
gr aphi cal by the device pursuant to operator
or hET QWP §tOF§ » The stored data may enabl e eval uation of
the success of a routine or .15 rep atgg use of the., .
sy dtasFemSARPtFaioRs. sentreh pait 48 38 &%f?%re FRORYrgied Agdjpgpostic
modd BE A le sPHER BBLe A hoRBEh o fchieniOF  HEE BbS TR Bt
unituss@es theatorekdatp iredata loggeli 4lp fenlatdr alwiywisray noti vate the
user to make the desired nodifications to biorhythmc
acthyth liygged Ul itfidcally retatrersyeed tam foim whitiple bessione of use of the

not currently using the system_ 20 A conparator 42
sysieee ePipEd daip ey inqludsapendsreplculied %m PrSYIgLY B AR Ed can be
. e I | al : t '
dlslssl%%?e 3113:{1%'@%%5%%2 gaeér ggb%ﬁlaaﬁ? bioe BeRbe p[flﬁé‘daﬁ‘f' StoY operator

I'n"order to evaluate .
instelvsioges Theestoted niatod indyhamblepevatumtiverdf. thSuswhcess of a routine or

conparisons are-usefyl. fo eval uatin he sustained. ..
repERAL AR O fher BTEThe AUEIOBRS FETErADEE™ ShUH SORPA S ORYuding
curfhfait] é%t u&tf&f tt d%&l&??' Gl didied 46k & FRJ%de' Kelp and feedback

nmeasur val ues of pHysi ol ogical variables from 25 )
to the nsdrndiok exahplesthé dispkyed dgh ydyohotivatathewser tashae. the desired

ch.benchmark .val ues .include. but are not Jimte .

mogieaiely PR IVEC e, e B ptifn i sheeger is not
mnﬂﬂﬁyggggmy§%ﬁﬁﬁlected val ues; (b) the nost probable

val ues characteristic of the user, as determ ned by

o ' tSbi gal | dn@colufpatdih

GarBUPlRi b4 HPAcP PV S, TR 1) R hpuih s
valudsawitht eatiesi thyt hiree besoprewivaiely stemdeinodata Heggsy Shledn oader to

o3 St S SRS RSEO, S50 SEREELA0S B o

evab€hin® thP & BIRIdcRefitn ST Bhithe @6 W dyHéR 99: Suel Ethpdrisefs are also
parameters (CCP), fromvalues of BAS, BAP, BRP and HSP

usedulofoe ddénifyiag alevizsionyDie ogagwsd yamepaf /mhysighygiceb Yambles from
' 1 f det er ni ned. t i OR. .
beqc%%gé valuesy gqrrl §a}18§ rpgvse}?@%ggf e?na%zeérar %‘Fég& Peéi%ﬁrg?{kg\&alues include,

butSRE Glok #mifd0DS (HAiMbavd Odluss)dayl 6n pideteimaeé or operator-pre-

mat hemati cal techni ques . .
selected values; (b) the most probable values characteristic of the user, as determined by

comparator 42 using statistical methods applied to the data stored in data logger 41; and
(c) values characterizing the recommended usage of the system, as preset by the

manufacturer or pre-selected by the operator.

Comparator 42 typically derives a further set of parameters, herein termed cross-

correlation parameters (CCP), from values of BAS, BAP, BRP and HSP stored in data
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known in the art. Typical CCP data characterize
cardi ovascul ar refl exes as a degree of respiratory
woadloat4eon of heart rate. Typically, CCP dat aPEr/a.2003/001053
stored in data 5 |l ogger/nmenory 41, and are passed by
conparator 42 to a driver 44, described hereinbel ow
logggind1 sfomrea aperleterainadn durationp af- &P o Ares pisglly adesiyed shyn gemporal

corrugfal o e S B B Ribl Gy P8 (S e ARG at Al techniques
knowiv i {heatri. ONypicdl IR dith @hatbcterirmotardionasceldr taflexedas a degree of

met hods shown in and described wt ference to Ei g9 4
resprgiory (heuaion Whebeart RS- delSiPIEdY- (it c4td AP pStore ata

logggﬁﬁlgﬁlgﬁn G8 Wnliha Ry ggs%&? ﬁ#y QSﬁg&ra{Jrem o hOdfieki 44 ddeBbed
user of’ thé occurrence of unexpected values in its
hereinbpletss, conparator 42 provides feedback to the user

usi ng an audi ovi sual messagi ng system 45. The

e $oAgh@ agpliRheons, Coipiratees? aperaeausing esvhniguies destribegnd the

el Bt i VLY 2 i e,
incl&%‘é Rk 56 I%jt&gfa, ﬂ%%ﬁ@tﬂb&@sho%%ﬁ%ﬁ&l B BE8 with§EfeRince to Fig.
messages, Ich rn

I'cate 1 ncorrect use of the system
4thsweh as inappropriate nmounting of sensors 32 or 34
(which may result in a neaningless or no BAS signal),

Or WRén ft@¢ Haeaaypiesllysinsdcesndus@geitlz Preguietirined esitetiahioatotify
may di mnish the effectiveness of the system. TQ& .
the wees o ghe pyPirtears of pRRIPGefes valigh asite éﬂl%’é% CeppAtpLer 42 provides

; : isC r :
bl By SR )05 DR S I i e
contpeises gllhlden aenéraex @6y aehea edico seessager AB dinflipr mglisnlay S@rwhich

her bjorhythmc, activit ter .receiving the user .
s SR Gie0 P26 TR EFEPTHUS o LGS THRTIISRS FRRAETRADD fifdnessoging
systgﬁl%clﬁgé!ar di ng whi c_h actions to take if undesired

val'ues of physiol ogical paraneters occur, e.g., to

sto t he exerci,sg i.f..the. t t;
R o s S ch, adatd Rt LA Sr e WRam a0 a8
SunaRptoatdinsoitinpest senedrsl 3220 S4n(which heay result in a

intervention, and/or with perfornance dafa. 30
Al treeamngless| ¢ 8p BASi sigedhl oty notciliozgngipg fSydemy prage

set 4 0 r A

orullthel SRS AR ARG 4 i

WO 2834405 4#aly Ricludet aQQ8dtaDdd@kstiveaativpl e, CPU 39 nay

change the user stimulus from (a) a guiding type of

stiduldise ouildBt@nEREkab, it abd eypicetly dibaugll/ahvisges

in a behavior (e.g., decreases in Inspiration_; . .
instructions that may help guide an inexperienced user in modifying his

or her biorhythmic activity after receiving the user stimulus;

e warning messages, which instruct the user regarding which actions to
take if undesired values of physiological parameters occur, €.g., to stop

the exercise if the heart rate becomes too fast; and

e summary messages, which provide the user with a summary of his or her

compliance with the intervention, and/or with performance data.

Alternatively or additionally, CPU 39 modifies the setup of the system in

accordance with the type of unexpected value indicated by comparator 42. For

26



10

15

20

25

30

Expiration ratio), to (b) a neutral type of stinmulus,

intended to maintain the |:E ratio while heart rate
wW@eroodlopadd pressure achieve or return to desir ePCTHL20€3%001053

or to (c) a null 5 type of stinulus, such as the sound

of ocean waves, having no guiding or maintainin

IL ¢ g .
exaroplepCAER9 meptchowedhe ubet stigdugfien: (B «gaginghyps of stimulus,

. ient..s focus. Th ser and/ -he att

el By o oo P P R I B Bl s Fopiction:

ExpRR&m4atie)) t0f(bMesRagiingps vs kemulh, intaidedxampirtainythiedeE ratio
_messager 48 may be configurable to be activated,; 89

whilgthegit iratej gsehdood pressure gohievsyorcrstusn e daHedoraleesy Agto () a null
h e e j i | Si3 i o ihdntaini

vl 3P 0 sBULSPER S8R S Sudy fhdainiog

compyiteh vbhaisaevehitmt desigred tbkesphise patient'sifiicusi ty with the
user stimulus; or only when the voice nmessage is
esg@Btisal arfdidr the @pelatRRes afpiclly ablegto, sevpesfereddes mogarding the
bi orhythmc activity signal is detected for a

opelgtien edfe MESHREING SR 3P  HOReCXaBPIGH ¥AICE HRCHaRFTeA) ey be

IS awhigh causes the CPU to shut off the
co é%lﬁ%@% :qugéjactt&gf'ga.

ani rovi di ng such preferences is
advant.ageous.for, sone. t her.apeuti c. appl.icati
Pnét ‘Pﬁﬁtﬁﬁetﬂsgbgletﬁé“%%@iggfeg méﬁ%?%&@%ép%gﬁied
US &4 dHRYniRE BibRlytiiR oklivisf witk Cheidel @imulvkli | € a nore
expérienced usér may prefer the third option.
lyp li%Ehi ' 38988 Wih
& R b uls Sl Spen kAR 0 ndk SR HRE S048 bR,
enhibeligee timafusi dre present invention, data | ogger 41 or
CPU 39 activates display 50 or voice nessager 48 to
Rr ecﬁ@%h&bﬁlle%%e Médshocis @LRE#IAI FBNRPE: opetutioh] €., then

user typically responds by pressing buttons. The
r espobisdytlumie astivite sigaslds aiectsd fons presstermined geriod of

ex le, i.n eval uating.clnj .

qudrPey speprebat i R EhiRkE ol LR CRUES Aot
pr ouk dggrdlsatt. 22 wth a user stinmulus, configured to
change at | east one aspect of the user's biorhythmc

actpgiddtne JE peRfenced idThdvaRtalbSods! BRSOk therap&uties@iplidations
using stimulation unit 36. Biorhythmc activity
thatolude eputi® oist of the ddvicepas aneinexnsrigaesd YssF mpyniefy jthe, first

th tinmulus by, 30 t f.Or M ,
ongiep ey bbbl 80 UL Ml U FER R e o
voidd aRi A0 HeQpd 429 nibThil-e8 8034 ROMORBdisteactinp ties usehe user

stinmulus may be a sound pattern, which varies over

ting éxpeﬂlﬁ@cﬁfﬁeﬁts@fr the $esb @ldRfonaddth T8xgeeA1 @ CPU 39 activates
assoclated wth inspiration and/or expiration. In an,

displap Giomenice thessagey B rtb present the tugenwidh figuestBmnaisenie vdueh the

use? t%)lgzﬁgf responds by pressing buttons. The responses are stored and may be

useful, for example, in evaluating clinical outcomes, such as quality of life.

A biothythmic activity modifier 52 provides user 22 with a user stimulus,
configured to change at least one aspect of the user's biorhythmic activity. The user
stimulus is transmitted to user 22 using stimulation unit 36. Biorhythmic activity
modifier 52 obtains the parameters used for generating the user stimulus by

transforming the BAP values by applying a set of rules received from driver 44. For
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synt hesi zer 54. (In other enbodi nents, nodifier 52
conprises, for exanple, a 5 nechanical stinulator, an
w@b@asdsenl stinmulator, a pressure applicator, POF/Iz2003/001053
visual stinmulator.) The synthesizer generates an audio

output, typically in which the sound of a first
exaniphs tthernen stimelus maydea Jound patterns whish yades qust time to teach user

SR S
ti f. t [ .54 .i.s typi.call tr.ol | ed
byt o0 GEDSLHEC SO EStY R HAURFN S, REPRHG ) sound
syntl%?%@? fnd &9 Jhe ERSLAHBBRL Sn¥ditiBr G ehhpsaRand example, a

er to create a user-selectable nelody. For i
meclationp| stimildter, darr aldctivabfstittidatero Lt Pressurehaplicpior, or a visual

. _1nst t . be 2% | t h . !
s . P B B S 0 s o
a fir8lUh@hindht uch Be a S) do@éspohdietosiagifadon naidrtheremindnefia deeond

~ 10% larger than the average expiratjon timg d#fitn t.he 54
instriaent, Sugh asu gtargeaeeponde fa expiation-ndhs SPETRGThetyaugsIZer

. e.q., 2% i , 0 : .
s bl o OBIeh ) D e o BB SREgpA FRGERY R
the BsirtifEnté 4vithON/OFP|coneminds, ciahrderuiescretis e nistestléctabldrmelody.

above-referenced_ US Paten , 076,281 and ,5 33
For GHAnS (e AERHORgpIRE CaNErt Do bt ISSOMeA 1=y s 2HHESY (han the
usergugefag?tiﬁds?)%}aﬁgrpfim§ Qﬁ‘iﬁng@ﬂé {28 BhiRRS -an8 Y Bethtioh bf thBGoufd of
connected to a renote Tacility 38, such as_a hospital
the Sgcont diistrament inai be 1086 largérothah thy avethadexpiratiell Hgeghuring the

data for renot 20 vi ewi.ng and/ qr anal ysi,sS,q i al{no
last 3 rainBiess bR eniner SnstarmasoR amsers Sk 2 piminp-' 9%, 5
minglfégjglfi{éirgééi@eﬁ fbrh rReP1Y O |Bié'ﬂhitytrl]m§@ adtdhomotisier 52 2ndideivar 44

but ed network such as e |Internet.

maylintdementiteabiniques desddbed imrhe phoverteterensad LS Pajents 506,281 and
5. GURT o Exe R Arp oo B8} .04 Y hygpEH Pophibiciser BY

F orlr Py heBGRE coRkl e iDprdle B ittD 38, such
as Q%}gﬁ%ﬁ@%&g{lﬁﬁdclhﬁ:, PRt &MloatRY bR idbRAIdA8mE1df 8&td fandemote

Ication may be used for _such renmote =
viewgnatdli/aradriatysisa i reah dinyes os intemmitipntib doupiselit remote,facility 38

present inventiaqn, . 0, a portion of t
congpRCA P B ROl i G LR > 1 ARG suh as the
Inté?ﬂet???ﬂﬁﬁ%vél?cgﬂ wedtibRaR resatmotel Aeility topndunicates with the

[ocal Iy by using operator commands optignally k%}m fo
condnol omié pad/or the userdy atlesr mgeas kewn ipthg art, B’F@§%TPH]§ 7 tglephone

onbi nati on of. butt . F k: [ : . i
mof@Rds g Voit%, i€t b @Pug, The FARGEARRLAER (¥ Riquid TRoribed fn
the UbHPS-rdf@eftcd ISl @ateheApplttativh 08/61il {304 rane t ¢49rP @D ublication may

prior usage of the device. Al ttfr natively or
be ugedifor swehirenpote sommusicatippand 385 2004/ 054429
PCT/ 1 L2003/ 001053 di spl ay enables an operator, such
as  dreahbdiment qfiths/present nvsniiemellard RoFRn efghe content of data

hni cal h ' i
o BT R SHBA el ) BB LG 4900 o et

facility 38, or locally by using operator commands optionally known to an operator but

not the user, e.g., pressing on a combination of buttons. For some applications, some
aspects of the stored data are displayable offline in order to provide the user with

information about prior usage of the device. Alternatively or additionally, such offline
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operator may request that the user read fromthe

di splay the content of relevant nenory | ocations that
w@eaniosia2gat a useful for resol ving operati onal PCT/IL2003/001053

problenms. 5 Fig. 3 is a schematic illustration of a

typical nonitored BAS 60, includin exenpl ary speci al
disppayienslsles2n eperatantsaehi 29 mealthears pravaderstogemgielypreidejtgehnical

acgc ance enbo en
SUPROL, g(h?]il Hseryllg‘%p cag Cd % tﬁ egfione 0‘%12’%&5@% | ntFtof‘n example, the
oper@fr @iyl reglidsothapthe tuger reaf BRI BE alspw thBRMtan of HERanymemory

nmonitor 40. This determ natlon IS tg@g@ﬁly made by
locaiens Hapratids gaivseiyl for fesofansereaHngSIeblsms; he

respective signals. 10 For exanpl e, such analyses H&i
| n&ilg;d% is (aa;cllematlﬁ glieswation rod al éynicahtmomtozed $gipgluding

exetinlars spe 1%]{ p?}pﬁ GoAf Elﬁfﬁ%{tﬂé §1gnéllg)an§ﬁ1fé’s ”fnrHcE]%;dane (w15£h an

rrum 0 errvative
embd)ahﬁéﬂn f e Prébehfl eiventen.i nThe nepecial ipoims gnat beabsed in the

detmgg ﬁ%,tm}g Rog;aépetégrg SpeCI G| gﬁ%ytngﬁétg% Iﬁ&c?ﬁlazletermmatlon
is t}@ a{l]&%ﬁc% %Qgéﬁéﬁrﬁné)%éé{ﬂé el g)\’)ﬁ{t afnyj‘l?/sé%romé Pes ectlve signals.

poi nts 15 may e for
For @X&ﬁple@ sudhiBaﬂatyaes ey nr[amdea(uj talingithegtipoidativat(ve.of. the signal at
descri bed | t he ?15 \ée ref erenced.US Patent. £ i
OnesoIHIPIe mﬂ TPRINSe (R AStERMIBME;  JRAXIGHR 8F FUPILHR §iafhe time

B ekt th {86 RiKILISHal HERR HehRsnitio of
dengﬁﬂéwé%%(\l//gpgcg?gtregﬁﬁ% US@fSatent 15 800, 337. The gxan'gl e00

fhe spavial fioint§ gt clracterizera bibfhy§migtyele. Jiheoekysis swyyalsormelude

t hat t
eve R ey 4 oo R SR VEn b Bt BePBisc sl Y oDl poiats
may" bl fBMexRRipY, ﬁéxubﬁ”hﬁkﬁﬁﬂa aﬁ[f"tlﬂﬁﬁl)g] pmﬁt@otetgnasr@@scnihmh in the

poi nt at max( n) Emaxé/)a where tm n(n)_ and
I

abotvmecf@mpcweids&@m 580083 leteghian phiheshndetberspaEiphyoints
I
o B S BT TR, B B SRREBERS 8 e

5,860,832, and Em (n) represents the | owner envel ope of the
bi orhythmc activity 25 at the nth cycle. Both

envﬁl@ @fézﬁnﬁl& esh@%'lﬁ "Fik' 3( i€ IVERb@sdiveVisilrpddeS®nlynt The example
snoot h cur p| cal ly using standard nethods such
assarmectiiat en 8 m@ dnetyihmie petivityTofer vsepican beehagpcterized by one

mngllrfpgl%? ﬁt hJ["n Crp et Vl%p@ Illr%gg %&Ymﬁﬁﬁ%&ﬁuﬁt on @( i) =@,
whiRlt Ll%(tﬂ? ehd t&%ﬂnpﬁﬁpké%@nfrﬁrﬁé velues, hmd ﬂllﬁﬁlh)btdmm E‘max(n) represent

acti Vi fined as T(n) = tmn(n+l)

SIgrml evahies.e Thuwé%n’rax(@erenl)eseawh@ W@P?raﬁqu]lOiPFr@f ﬁ*}eahl?f&lﬁsm% activity
L grpjckfé %tnﬁ n‘gn(i %%‘Eéf}lﬂstt}ﬂ? ?rgﬁerde%%lgﬁg oft e-lfﬁbrﬁ%ﬂ)lc act1v1ty

at the %ﬁE@}fddl eBoyth eﬁ%lms%@@diétﬁﬁléﬂfz BoiRETEA bﬁﬁﬁﬁﬁcﬂﬁmﬁ) ﬁﬁooﬂﬁhtel’ves

det ectjon of these ot her .special points c
typrcatiaivsipe standad meth Stsb“’]é g pihic gﬁmﬁmpp OXYREm aﬂw amplitude of

thebl!ug)[[< rff' aﬁ:h@ﬁ% by L fnedl e thebqubfibD Aty =Bl - Emin() (after
smoothmg, 1f smoothmg was performed). The period T(n) of the biorhythmic activity is
defined as T(n) = tyin(n+1) - tmin(n). The rise time Trige(n) and the fall time Tgayi(n)
of the biorhythmic activity are defined as Tyige(n) = tmax(®) - tmin(@) and Teym) =

tmin(@+1) - tyax(n), respectively.
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special point in the nth cycle. In this case, E(n,Kk)
spans the envel opes, the anplitudes A(n,j,k) = E(n,k)

WO 231054429 and the correspondi ng tinme segnment sPAT/IL2003)01053
=t(n,k) - t(n,j). 5 Fig. 4is a schematic
illustration of several nonitored BAS 70, in,. .
acThe datecion @f theserand rassti speeial peintsheanppe swadily generalized to

i nvention, |In this enbodi t., . System: ' ith
oxelis of APyt pi TRl At b A LA TGeEfRe e
specitE ot en GRS ith @yasc th @iis tade] B&EE) sphhe thesanvslopss, glenanplitedes

a plurality of sensor BAS 70. Typicall e of @‘Eﬁ) .
A(nglkhs B(skrokmei-sad the corgspanding tyhe §¢&5%%1¥S ,da“&mt - Um,p)-

provides a continuous respiration signal 74. Another

on&igl G i5fa sthemetindbusiraiomef isessalamppigired By 7P cinszaqepsiance

.. 16, ich f ' rise
o RS ) P I GRG0 s

a plialiy BT phEbBREal Smsors G2pKamed e mehas tardimvescalagneflex@8 The
and a skin pul se vol une S|gnal 8 after_usin

0, :
sensprsegeneigiae BTy plsnsordiAD dPi JyPisAly %ﬁ‘pﬁr% a@sgv?fpa@ses a
respﬁgtri(%(egengéli ﬂyr\%ﬁﬁ‘ pro¥ides of &RAGNIsUES atigﬁ'sfgélﬁmd%%ﬂﬁﬂl%r one

Ii’DIC ' to sl ow

used'in 1 nterventions ‘desi gne )
of 1fhebr @atdrs Ngeompriseeasi nphbiaciecteicl exensensi76i viwhich Fipgrforms

el kb BE00S ( E ARG od
Vol%%&ﬁggeé Qﬂfﬂ)t pﬂrBOide Athedtt SREGAL 7BUNA sHEE Sbd Whumé bighal 80,

e¢ral points are detected using BAS, typically,
aften sisidg achéabéatbéw rapalysib of eevipd fand ra@ﬁmmc%c@/ah@s maggkedgby gircles

82),&%%5{;%%&’? i a%ﬁllﬁqvq%jp%&ég t}%i(%l %)ftrqrge irg éé’&%@é'}@tgkﬁgned to slow

breitﬁﬁ@%&ﬂe¥§n§%f5ﬂ%k k@Ritphwps 102, 104, and 106. The
restlts of the beat-to-beat analysis are stored for

f“rﬁig.e's ?sna' Mé&scﬂaﬂ ArRuhfS o WMAlRR Y opd®id monitor 40, in
conponent of data logger 4I, at a buffer storage step |
accdidBnceBivith lay tenrtiodinaat iof itteypregeat invientiorthaAd etseedizlanaigrietagtion

perforned tp generate.the r t.er.s B RP; .
st 99, SEOA 2ot EE HCE A P08 G ST UL A5 r i1 nfbfibove with
refdPERESSSFigl 39eReh&i i Bedt NRaRiktie rPerdbmed ?gasau@natmgt dnvBRpes,

Is typically specific to the nature of e biorhythmc
amplithdes] ayd time s’egmentmmircspg@twemﬁﬂ%@atpﬁét@ss}@gs £04, and 106. The

at hol o r,.by t .user's dﬁ' ! .ﬁ r .
res‘ﬁ'fségtth? ﬁ%at-g?-bﬁ%&qglgw RET d ggrc onegp%{ﬁi g%nlg?‘ anghe‘)Vthh may
be & icBinpBher dftdaat 108berGHE apatbuéfet stofagthwep te8. c Biahythmimictivity

BAP may be perfornmed using techni ques desgrib ggl g{%ﬂg
patighoshsractesfzatien sareriogneshiogensraty the G?@H‘Pteéﬁé@ ;g : 1SP, at
3Q0.1n an. e [:Een f e S oveatd the
a B%}eﬁrht 4 ayl;acg%% l([)I{r;l@o%te hé{d&sef’f&c ?}n%?%sgegp réeeggliapg iglr? , pattern

chadaiterizagomi typiehlle spaifamet ihe madfre tolfi¢hes bloumttiamic ativitprand its

inclyde_ one or nore timng pargneters of .the
mogiiggiomthyothe ﬁﬁ%asaswhgl?%gr ﬁ?f ?fx?p}l%eéﬁ|“39né‘61r?ﬁri iy exgpple,
0044 I O8R4 HRL AR sinfifar bdiHat bf OHbPltients.) Th
bre%ﬁ%%éé&éﬁéﬁegg Ja(\) so%ﬁ%& pati t er%mgﬁtrjlltdgir}ﬁdynam éﬁ fients.) ‘The
calgulatidti o8l BARt ey nbe \phifotmed using techniques described in the above-

referenced US Patents 5,076,281 and 5,800,337.

In an embodiment of the present invention, the voluntary action of the user
comprises respiration, and the modifiable parameters of the voluntary action include

one or more timing parameters of the respiration. The user stimulus typically comprises
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is generated by the device responsive to the analysis
according to one or nore predefined criteria. The
W@ Riab4489 i s typically intended to nodi fy respPCHEIL2008/001053
of the user, for exanple, by training the user to
initiate a new breathing pattern. For exanple, the 5
an igelligile stimywlas, snelyash sentl patienasdior dynania gepphidabpaticrs. mdich

s ePoepEa) B O PR o B e Rt et ane (o

predefified @itbH.- THOEtIBORE is ifyﬁic@lly Bfdrided $o mokify sespratisd the user,
to reduce this ratio, for exanple, typically, to 1:4

for ¢xapmle bygraining e veonte sntiate patevt hispthng Ratism. 1Fqr grample, the
1.2. FEor icat | , . -

o o AL o [ S i

to calrng eé‘du'bg\ort lhe alhraﬁo roﬁtiizspiraﬁm gnggpi@ioac{tﬂd)l:ﬁqaﬁs). t Bor some

. cause gradual, changes (e,g., .during one session o

integypBtonsy it SleEralis i Eduse ¥ 1ae; ﬁgm%mo BPiaygfe 14, from a

pre-ﬁﬁmgﬁtﬁqgvéﬂt%ﬁ&ggﬁﬁfg 1 2NVIERbRE Fﬁ%%ti@ﬁé? the benefit-related

assocl at e Ity or regularity of sonme
varialslp és tus amiplitude of s mspisatipnabnd chanbesain thad wpe are engendered

anplitude or. tinmes between designated point.s, (lL.&. .4
50 anay PO ST BB 47 B ARSH o Romon g et anlieisessfons) f the
amﬂﬁﬁdeabi ity may be expressed as the standard devi ation

(SD) of an aspect, calculated for data stored during

a “ﬁ%’ i i fRmtibY PBRP ok 238G Hed Qifh variability -
m %tsaé.er %ﬂhﬁrﬁg{ it?(?g%geé{tt)lrrayu%%’%sed when t he sen‘éac?ra .1 lty
or r8gujiity of Soe aspecisngf the saisendignad) snch deervalopesdmplitude or times

bi org%/t hm c vari [

e, h, as heart te.
berypRdn B, DaBISCU Bl hgerof 2L o ainat SHBey cry Fualipls et

varfa*d{nqi haf Bk e%@%ésé%ﬁae_ts §He stBndhrd dSKAILIEHONA! ddp®it, dlculated for
relative 20 variability g}ag/ be defined by the val ue of
datd lsor&Dduiing dethost reckhet period hltines, ypictlly abepeene syyte. An

t h i od d t lLat ed the.SD, f le,
ok SRP SRS S9HSPhEH 6} SPRkPSulR! b sBAE 4 bl
detMbBRed hisrhyaihid Rafable] figh BB R&H gdiodsoriate. Gkhéhihatvadable being

and is neasured against an arbitrary reference value, .
megsuged has epsoluteiraeanang et dpaet qafibatade o-gs skighuse Yojme, a relative

variabi |l it fihed t ASRE
Var’(ﬁ'lggllt%l gbayb?/é/fl?@%r(rieb%nﬁ%f {’%'Ee 3151)?)1}%%? dr?gldgég hdg%pect ?Jalue of the
asp@c-:tl%\ier glﬁ&e p&%@?seglntoe?al@ﬂzﬂ&l ﬁhgev Eﬂe (ﬂob@'xdrﬂ]:éc_e,ntgja rS_I:)ﬁ)f a;nplitude
‘related anplitude. In_an enmbodiment,. variabili of ..
divigied bbiythemiean o€ emoplifude; mﬁh@gf@%ew e g galibrated
I ; | ] = - r .
o RS B LA hvead NP S BLARA s in some
sensdts) the whstabitityemby be dyfited try the tSDy bf thecagpeat slividessless the mean of
al nost identi cal 0 ructure.. The i ntor belieyves
ano(ﬂPFétre. aSpESs Grlest 0?15 \Piﬁnaﬁ}VﬂOpyC%&d%ﬁgkguﬁ‘grfflﬁP 3?5/& related
amPRRALT tn b8! ARiRS AR SRy RIFBIbHGhHAL Yaitisy fsex@RR%HM by the
out the condition of the user and/or the efficacy

follofwingequatioer vent i on. 31 WO 2004/ 054429
PCT/ 1 L2003/ 001053

variability = 1 - [SD(upper envelope) + SD(amplitude)] / mean(amplitude)
which approach to unity when the biorhythmic activity cycles possess almost identical
structure. The inventor believes that such measures for variability or regularity as
benefit-related parameters provide valuable feedback about the condition of the user

and/or the efficacy of the intervention.
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It is believed that respiratory nodul ati on of heart
rate (or period) and skin pul se volune reflect the
wo eovesaeal ity of the nervous system More preRCHEL2$93/001053
t hese physiol ogi cal variabl es express the dynamc
bal ance bet ween synpat hetic and __parasynpathetic
neliriabeliever vhatyesnieiosh modulaipaiof beprt i iweriod) and skin pulse
car di I ert
von R NP RbeBBBRP T, 0p, BUSBuS S AMRE R FoBRE | dose
physidlbgichlatvatiatblas eekppebst thes dyhmmooltmgmcal batwelar sﬂyamathagc and
In order to ciuantl tatively jsol aée t he reag)l r at Vi
parasyippatheliot Rl SFUVERE. FaHGhalsi imRajreg i, L5 Fypgygscular diseases,

SuC}{TQ? H&;@Jﬂeﬁﬁoﬁ fanf 8, Ifltai éIQEOdllB@lrlﬂ She 3Rk eRK irﬁreﬁ%ﬂd)rﬁ QBRP is

a cross-correlation analysis between (a) t
calcnlnsdi aa¢d mmthls pb}md)loglndl 1(rtd)arstatmd1ﬂge dntordertte CEla@ZﬁQIIVQh‘ isolate

t he, skin i s typical
the f5ab FaPHAn RS W A ureonpeof fopRiPhBaiqtlgf et rae r
perib@® & &P BAIsERBIunY, al d¥6ssRIBSRITbn IaBNI9Sis betweeh f(@) #HSRespiration
correspond to the nean values or trends that are

signdbsind &) tthe ﬂ‘@aﬁaﬁafﬁ sienald onitheiskin pwise svolume dgignahi isefypically
perflgﬁamp abov &Eﬁ i 8%\{ %e(f’%tﬁgt@Appl i cation 09/611, 304

I on enbodi nent, the trend

of .a calcu ted v i abili of ..one, or. re
O ylai % Gapim oot disy wesepb ingniSE g 14 cfipspopd so the mean
val@e’é Pk hds Vﬁﬁ'ﬁnaré %Eﬁké@%d 88 nhaintdmed vashih NEnid, f‘db@htﬁeﬁ in the
activity, and the intervention is di rect ed t oward

abovediled AL tPtatent a%}@lmﬁtwreé)@{@léﬁloéna@s Q‘}QCRCESPU@U@EP%I eln an

d
emlgosden}%n ;@TQ g ggta Fﬁaﬁ? 9 L‘ﬁrl% 8Pc‘fl1 yaé(g')@tp ng%olggﬁzﬁlnv%rgbles
is u@@cp hd AEHSP. tHR eta@plef Wh@ﬁ‘&esbirﬂﬁ(ﬁi fs wed he tschibriythmic activity,

breathe nbre slo é and deecf) , which tfnds t o make
andt the interventionts direstadftpverls seductgniis igicopt espipgiion as much as

posar\r/oFVé%a bd ﬁri. c%?lllncrﬁé Sove Meftohes g’s%té?ft 5316! QS k@Rt ngulanty

progranme uidet e user
(anMSRY Miap %e@@tﬁ)edeﬁtlmt tihthermeoﬁ&desbhm&’e]ﬂ mglarmgﬁjtoabneatbe more

Slowbnid darsisa s (g do dodke b Rt BHETH MRS dorpaTier 42
typﬁ:aﬁ% {Rficab&NROk %k:ﬁ’?ﬁ"hf A AusHE /NG E S0 whBdORregrammed to

respectively rst characteristic is derived from
guitl&thefusérstd aaameia/tlung phitera edthridipseved dreadiing reguldrity.whi | e
the second characteristic is derived fromboth the

firpt afembblienencooiitt pReds dhventignatensorFl ceprigls e, fifsband a
sone applications, the first and. se (ﬂng senso

secepdnsensos MeuGe gensrater & it 4E956R Sé ﬁh%?PO?FE (PRSgF signal,
res?&gigggnafheq{r@@%;é&t Aad i RO5RE Fom RRE AL 'aﬁ&’or the second sensor

tivel ese applications, the voluntary
sigh4l} va(hﬂe ahe @ét@nds@ﬂracmm]sm wdernredsifnomabqtb rthe fimgt andethe second

nodi fi abl e_paraneters. of the v ntar
senpinigay ol FUREDndoa0Piar RBRe o g Bl Al pandpensors

co ﬁﬁser 1%§% ffrl?ée QPiratdICsdnsae thdt n!i&hﬁ} %ﬂdd&ﬁfn’aﬁ’@ﬂe@ﬂﬂrﬁg 41 tharacic

ase re ce between abdom nal breathi ng and
brdaﬂmgamespedhwe}yt Hinrlggse whplidatiohse themoélitm@ﬁtapbw ofgthe @ﬁ%ﬂ@mpﬂses

s S8 e R e R A 08 Wty e o

or more timing parameters of the respiration. The benefit-related variable is (a) a phase
difference between abdominal breathing and thoracic breathing, which the intervention

attempts to reduce; (b) a ratio of abdominal breathing amplitude to thoracic breathing
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WO 2004/ 054429 PCT/1L2003/001053 anplitude, which the
intervention attenpts to increase; or (c) a

weomwbioseed on of (a) and (b). For exanple, in BEEFI20€5/001053
COPD t he abdom nal nuscles often exhibit reduced

functionality, as indicated by a reduced ratio of
amplithdgnitieti thedntelenticn ettemptatin irngeaseiris] (c} & gembipggon of (a) and

intervention enpt inc ' ' :
©). (g oiadt G GOF GO e Bl HuSubebith B reduced
ﬁmcﬁ&ﬁlﬁ't;l, | NndidatedaBy eqrhedlicat nhatief oft hislopfiesletd thore@atbreathing
sensdor 32 conprises an el ectrocardi.ogr .
amPlsigdsg The ey pntiopoatieatnts ta@ereasesthisgghp @83 %&ﬁaﬁ& 3 ppgitive
i, npedance . is determ ned using the ECG
effecé%ﬁ?mef%é)rﬁg% g&g%dé%ﬁgbr gui ding the resgi ration of
t user, .typicall si ng_techni d i hed :
ubby e el w5 U Bkt "RVGER, GFASE 29T dbpkiSs an
electiS@diograhe (BOG)he@isbr,r aftechy agypiahily i defeoty aesmimtibhe ubisp the
~and BRP. In_an enbodinment of the present inventio .
impeneometedo Bl isdetermingshit NS SERPR MY 18 Bidopt uiding
whi.ch noni.t o i ; St
the 8HiEeP QR uiiPr At Rl OhAIIEHRERARA in TRULDNE G renced
US babh 5,030281at Typicaltyhenenits ah8 head rateserisbitity providei thg HSP

conponents, typically at 4-8 cycles per mnute, at
and @{RFPech sl ow breathing guided by system 20 has a

resonance-|i ke effect with the cardi ovascul ar scyst e.né
andni en aswbedisieat! of tihe a PFSEUCHIERUIPR FERIG N SPq) COMPIISES 2
vascgul ar resi st . [ ¥R r i

pholRE Bt M08 fimitirolfors skl 685 Yol RaRRL i@ ignal

genéréiell e gthotplethyrenogyapha gensor eputaitsybah rediratquylcomponents
vol une. Since vasoconstrictj

ne on of smmll blaood 20 ..
andw@tlgy,’gq)tgg .aqgfﬂfyrpdmﬂ)gp@gs,bypgaﬂhé ahg-tSi ceyﬁﬁis et ﬁl?lﬂutﬁu?ts‘@hmh slow
. 1435 s h e T r 1
TR BT 1 s M oo s
systam, andodhgEecintedfwithe pdegientini pevipherabmascylansesistgpe. BRP is

TR e
the %y% & AgBthed UGS paKE ek Gfe, WG vsbEtiicRon|faghall blood

Y gt turation (Sp02). Sp02 is 25 a valuable )
vesedls, nis dadicated| by at fednction BHkimpulseoPlmeds ppwodgsaredjeffect, this

associated . with low o I . [ . As h,
pecgilS bl N S

i rregul ar_ Sp02 i ndi cat . | ogi cal S

ot 1% SRS BF the Eserh ANGISE SRR Rer ot s gt 8F o

a | . : SY
L i o
fungﬂ;mi i plgsaoﬁhng:r,ewhieh sumitogoblped exyeenseETaRen(SPQBhsO2 is
conprj ses . ' f . }

o AR Palah i PSR PBEF VPt Bopsog it o
ox;géigfﬁ@@ﬁ%e iSRS O s QichMBHOOkiaRgbe ity ot doths BRPt andHSP.

nmc activity, a cardiac activi Ué) sensor
Funthesmbre, frodgular SpO2 indicates a pathological status. One

or both of the sensors
of the pulse oximeter also are able to generate all of the physiological variables

mentioned hereinabove, for use with embodiments employing a single sensor.

In an embodiment, sensor 32 comprises a flow meter, a heated wire (for
monitoring respiratory air flow), a fast-responding temperature sensor for monitoring

rthythmic aspects of biorhythmic activity, a cardiac activity sensor, a muscle activity
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33 WD 2004/ 054429 PCT/1L2003/001053 sensor, one or
nore el ectronyography (EM5 el ectrodes, an
web@ansaencephal ogram (EEG nonitor, a m cr oveSTul2803/001053
property sensor, a |aser Doppler sensor, a finger
pl et hysnograph, a pressure cuff, or a strain gauge.
senseé, t@enart imast \elastromydtaplan 4EME) slestsesies, an dlestragngsplajogram

0 sense organ tenperatur bl ood G t j
EBGD REPrat Oh Br g oSelbd el i 00 0Lk finger
pleti8lsRSlFaphad plesiveslaure oraf stain saas!t AdRmatngaor additibmally, sensor
user, or a change in a circunference, a volune, 0

r a

32 ipradspted do GRnErOTERY ARSTAtFRe blRad: gas) ¢PngANtErigR PSR on of
the .pr t,_ Wele i £ th

gasey AHRERGR » tiHEH16ent 330RRIG 6T HOERE OAEBrshn of the user, or a

charfe@ S b katiraferaige, evoliihe, arapnesseteart an arganfafitistison as a
respiration nmonitor. End-tidal CO2 is an indicator of
i N3P RH RHodingent Of ViRNbrcsat irRnang sehsei3e doatprigerea caprionteter,
&gner ally characterize CHF and COPD pat hol ,?%%

whi¢t dneasere$ €02 chpegest Grringnilie Fespraiincydinp, TRRSaPIATRAE; can
HSP. . End-t . is o ' i i iat

5 Rl TRyt e ROBL O A a6 e of appropin

venfilaQ6n d@Mnubdé fatigue, Wiiclapererdilydihamoterize ¢$iFeand00PD pathedbgy.

TR DS S T
partgcﬁga}f %Hgﬁé%&gﬁ%?wywﬁé BRIprORRS bERbARA a etk véfiiation.

I cation. I'n accordance with an . )
In ®nmeadhodimmint,0fystdne 26r esesdad dnxiem tthis nweandtgs erocgss, optionally in

conpri se m cr ophone, .adapt.ed to.noni ‘o
configefin B ety ReRRER R ﬁbcgﬂﬁefegenaj%‘ir Fip Ratent fgcation
09/G1AUIAS nAr ROt ET Pablicatignal yzed to determ ne an _

I ndicatiron of the status of the user's airways, which

gengr, | dibledth 1 preddddinvEARAS 32 comprises

thgﬁg?%or%g%gﬁﬁﬁln%g%? r?téﬁ%ngﬁzo I!(;)rteher ngr eat his%ns?rr el.%t e%_l
a ndewoghdriep mdapted o iméndtov entpiiaiorp evofindsgrditbny ywiighs AR 29 degved.

e e LA e 3 e 0
aiwf@gewfliigﬁ hdPRY tREsqRal VEBahd Bir ek TloWs MRerbGEdugBREh astima and

n enbodi nent of the present invention, system
oth@breathingirelatedacodditionn ghe itervemsionpestormed R pysters 2QHs bplieved

S em 2 be docked. The.dgckin [ :
to IET SRR AT DTBPTS: B FHECSOnE! B B b0t BErggfuogisounds
ThidNthe34me 386hdSthay™d afalyped wnidterdéine BythiBRE dnd HSPhe

control station additionally conprises a battery

chaf 08y en{tRli r31 48 pro@ht &veRBolfsyseRt DOl cotiprises38.docking

and a comuni cations unit, which conprises a . .
stationnoti shawihrte wisich systgmi 2&nhay beldpeled. t $he dapkdng stasion has

an ordinary tel ephong |. , and a or . : .
corgpabhent B s BRRE oS8, ot TERRE Yo il 36
Ty8dlly Ghe ¥Bhtrol stbkidm a&diﬁ@mﬁl‘?b&ﬁhgiﬁei S bittebheh@pes ot charging

Invention, the first and second characteristics i
batfegieg. of IcoBtrplating AAd dndsFi CAMIPRICHHENS tWHle) WAKE comprises 2

comnr?lrﬁhltcgtri(?nds deigaqgfoéjd%k%d to connect to an ordinary telephone jack, and

means for electrically coupling the communications unit to the control unit.

In some embodiments of the present invention, the first and second
characteristics (e.g., I:E ratio and inspiration amplitude) are monitored simultaneously.

In other embodiments, the first and second characteristics are monitored non-
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I n other enbodi nents, the first and second
characteristics are nonitored non- 34 WD 2004/ 054429
wWEAAER2O3/ 001053  si nul t aneousl y. For exanpl BCT/tLeod3y1053
a first phase of operation, system 20 nay record a
basel i ne measurenent of values of the second
simukfrbasty.eFostiampleadutihg péus phasreaitonetian, Fsigghe ey record a

basclsmomeautiRiraf g6 VAP AY TOAOPAE Bhar s, GhidRelSRient is o

e generated intervention.

diaglgs‘f % RaieatFoRC o thep bﬂy‘%ﬁ)l@émﬂ psitat iofnthe susst dafo?d upécvrg@mgsthe
e intervention_responsive to t(ﬁj s baselin 20 perf
dewaemema@demervenﬁma nDErBB disprand PoAsS é’Pﬁlfa@lQ’éarﬁYstem periorms

the n&nver%(lgﬁr%sl% SR’G lﬂéﬁ{ls ?&SEI% as rﬁe[ﬁt the formof a

T parane ers o e gane are altered so

t hat pl ang | duce
pa@aﬁ‘?e?rgg d&%‘e{lﬁw‘gt DPIRTS rlryl/vezf\lc %gﬁe uﬁ% uﬁﬁlglr?bqggﬁ Eieénft%n% ofa
gamd, ?Qﬁ@ﬁﬁ@fneteﬂé’@mﬂlb @ameCaNLIt@td saitat fliying thelgpnednduges the
perform 10 the intervention by generating a user
user & inodifyie persmetar oh thepwlupay agédet s i nvol untarily.
Typical ly, such an involuntary user stinulus is
appl areeinbd)dlghni gftb@preeeent pm@g‘éow contrelianit ¥) is,adgRtedyopperform

activit

%}5‘?‘}“&% l@’n genﬁfﬁq eg aﬁraﬁﬁ’ea ggﬂlrr? hlcg ;ﬂéﬁ % Sots 1nvo|1untar11y

or exanpl e

Typ \%@n SubIE aHSEVolinRta® Eebk@atlushe applmdt dightty cout oﬁ phake wmth the
b ath ing is inpaired, such as an u consci bj e h

biorfiyshmix aetpiite, it \Jméeﬁmeﬁ d0 gngsfife oy examp ? rFespr iﬂn% ﬁB%rPac

may\?\]ﬁee Hsethdﬁgor gﬁzbrp%e le?xgl"i‘ St#léé g%e%rﬁésa %ﬁ&%sﬁ%’c&ﬁ)nﬁ@ ntrol o

breafiifd RS %«ﬂ afush b anusdorsgoapsubiect fosetniple, twi@n the subject is
subj ect’ |nadeﬁpate nt.rol. over breathi

in soxcapioe, gt aRRIRCRy GRCHOHUS: 10F (AATAEE QY phaued when the
subjs{i]]ct ﬁYe%E{ﬂgg @uJHa ect% c?%ﬁffél@tfﬁfrﬂ s[BdB GlpB&a Efuséd by the

spontaneously br eat hi ng.
subjé&'sExeideyden caﬁtrd)lnbeen/ brﬂaﬂmng i sFatp ,@Ixareglet dyaaedisy. | @y ether

user, for some licatlLo
simsiioe SiodsaREn B bR B B e s 2 spsqrcions
subﬁ@t WA fébgéﬁtlén&)%l'y%aﬂﬁﬁg exanpl e, as descri bed

I na many people unconsci ously and
etf r t l 1?193&\% n 15I libd BY £85dkciogs u¥e! for Reme @pplications,

ru oano thm c stinul us, such as
the %éerr@eﬂi-xtonsrcibymllymr mnmrscmusiy nepdfiescantdspedtiof goluntgry action. For

exae e HBL e bt Sy Boak TPavipiS st AR BFoRIeG3F Bhiain
thef? ?esa%ﬁ%%ﬁlka Fﬁ.ﬁhﬁ%ﬂb% SRQ8 HRABict SHeni e, wodtasy strongly-
e rhyt

of the applied |ntervent|on
rhyEHmiS mdsir or sveme Enkinglghito @gnnlgrly, semesy thesgembodimgnggof the

pre%?yg{ze%}a;ngg ' eaﬁgq’ éa:pgg]%lgraxitv 0. %fe HYE @(t)nsﬁ oa&l aﬁ@ﬁipltlﬁg to

g respec

codtysk thOYbkitary Qétio%bxlvﬁﬁ tif rhiinen ofl ﬂﬁrappaedi irstervention. Thus for
I ntervention such as is described herein is aQﬁLl to
sorhédreppletions3@ usar af semd of ithase embpdimrais,mag aprd eat, or even

sleépr,“\/N telo%g or oes Ss&2 algeuﬁlgfs?mﬂg ?éspg&lvte‘bh%i@l%gﬁzal variables of the

user, and an intervention such as is described herein is applied to the user.

In an embodiment of the present invention, system 20 guides user 22 to change
his or her breathing pattern in a way that typically increases tissue oxygenation. This

application of the present invention is particularly useful in the treatment of congestive
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his or her breathing pattern in a way that typically
i ncreases tissue oxygenation. This application of the
w@e@3mem429 nvention is particularly useful in tPer/1L2003/001053

treatment of congestive 35 WD 2004/054429

PCT/1L2003/ 001053 heart failure (CHF), which often
heartfailares(CATH)} wbichdbfisatcauses offlioted oAty fo-deaansigts & hsypaStokes

respiration. This breathi t n: | d b1
respliigd 41 Dusalhing pbil f R skl B3 Rode 6 gRebdtion
becad§ atdabdielfloRw BRhilsnPades i fstipply enffidier dbwlobl oxyegario the

to the body, and hyperventilation places a sever
body, gad hypervendilatian plagéss WP@&BV? o s %11?1‘-‘&3)5 “@sgéeaﬁ and

not 78! t -midi&fl $hAGhY inclR i k@ical
doespré({ttogﬁ%lg ' rcl) c%;%egfé%grrtgg ?%&;}i %?fé?%%%’arlnﬁ%ﬁ%l ?ance %ng t he o ) o
vocdl S@fiddn0e itahtak eusantb tithates had do axbale dioegrding 0 gcivbedile which

whi ch . gradual |y brings his respjyation into a. .
gradyaldy pgngs hlégpqgﬁ%}tlﬁléﬂtg Iangesggcq,:lgegt p?}% 230:3% E%s crease tissue
oxy%e;ﬁﬁ?ﬁrg atyh Ofkcodddn@C GRALIRADETed BmBodihRhe lof @He Rzest iPaition,

present invention, protocols described in the .
protatxdy described im el aowe-cligd Miictearhy MataBeandapernargi are utilized in

tilized.in 10 L.Vi t.he t [ ' .
b 4, BRI S50 8 5Py i e
oxy2MEER aThe husitABorWbehiC@lidRike WOibhhle ghaydiativde,tfor exunale a flute

may include, for exa.nB e, a flute, plain a sequencge
playiig aceqeenshioftnogsnwhish| senerl sises iy piielh 2Bday gplugnsy (rle the

. While the, direct] i I
iy e P of O FoBAPEBILE bl Bt vohume
AlthitReRatievigkyis ihditicteder tHeepimainpuftthelseasion beinbelgiwheneyer he
of the session to inhale whenever he 15 qea S a fhu}tée !
hearsra fiute oha tonghavipga peebipd H’ﬁcg it ERhale jhepeyeLhs Agags the
cellg\pgﬁg}( %? ahtgn&%] fiin Eréﬁechﬁ)&i 1!0‘3\/ Pﬁéﬂ.t PlefQteddprbiasls Tey dterating
a specifie ow prtch. Preterted protocols for
the GRRRY Bt idegeribelén thesibovereferdaelr U Pdtanh Application 09/611,304 and

above-referenced US. Patent | j cat i 09/ 611, 304 and
'049 Bg'h Poblrcation) P%’H?‘HW WHEF?fF@B%a{DIC@gVﬁ P er ence to
Fig. 16 thereof. In sonme_applications, .sensor. 32 . Kin
confmespenes RpplisREONGRISERSOR P8 GORIPYSatiEAls syhidk py inSisally o ah S
vol a I n Vi difi
bloff ST IBbE By AR B ResBonss blofBRARRRctvity modifie
52 pajuaEEhehmiepatdnetersif dhe smusis sb asdior dictet theussdp medify the
nodi fy the .duration of the inspiratary phase .and/ or, .
durgiin e e BETFOBIRISE, STHRF P ALK B, PP d 8% v the
sig%é}%ﬁp@#éseﬁ%(ﬁ BHIEWAS d@ﬁﬁggf\ﬁ”%{eg.sl?&eédah@@e, V& #@&ntofi@ss found that

e i nventor found t hat = progranmm ng . )
progenimink conirol @0t 3®teggradiusdlly ligerease tesagroportiion of apspiratigmspent in
of respiration.spent (n 25 the expirator ase,. N
the $XpifpIoRh é’gﬂr%ek Yy aﬁ{?&hf‘%ﬁo}%& l?cr,?(ﬁlﬁﬁ?’ He %cé%ﬁ{réafé?%ﬁﬂr&gt%e to
abdu® sixaReihs PErmBIRARSdPGE dekifed@sulisi ofl siimifiddt Besdasedn blood
results of “significant increases in blood oxygenation
oxymedatiinggmidfsigraficant| dearessesis blepdiiretssaredne8@ PaUFHS-sone
patients. In a manner anal ogous to that described
her Bi namemervartatogoes e dhatt deshiilprsld herejopbeseawiitbnrespachde blood

aut onom ¢ nervous .system functions. can_be nmoni. .
oxygegatiop, jother autonomic Yiervous system OGRS Lar Be TROMil LS Ond varied

using system 20, in accordance with an embodiment of the present invention. For
example, decreased heart rate variability is known in the art to be associated with

cardiovascular impairment. (See, for example, the above-cited article by-La Rovere et
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30 using system 20, in accordance with an enbodi nent
of the present invention. For exanple, decreased heart
WO a108/03&29 abi ity is known in the art to be asBOUII20&d01053
with cardiovascular inpairnment. (See, for exanple,
the above-cited article byrLa Rovere et 36 WO .
al.) 20 &éét&ﬁi&@h@n@ﬂﬁﬂoml@m@/@@ﬁ/%@n sgisoy 3% sendssignalstip gontrol unit
. phenonepon,. in_qne.appljcatj Yoly - [
30 ifiFeRgi o BF MG e 36 Cpndre A oSt anr AOdRcE ST pRdiies
aspeMtS B th2nudieer biker fitérosiitionaotas b tiycremse hbare rat® aviablityi dshas
aspects of the nmusic or other intervention,so.as to

beeni shown 4ba sk breathing incagasegohqart fpte Yariaguiey- nfQ@f3mple, the
t hat . sl ' [ h t t iability.
sboprided S e B o e el ted article by
Pitzali t al.) At tivel it
20femafud, 8o edgtabis Wik dadh, FRRMELREA, tg, MbRLETIe

ani ca

meckRRl baasRarRE of e tiees bibob vesdlsy eltdetamplidnics reflects the ability
conpliance reflects the ability of %gggg \{e sel 3@;@ h

of blorpaessels fio exnapd A& EeSPoNss 42 Rasgaze; therpthy IR ghpegsirom the

j acted ! ’ Ia6d briat i bl frbri

near ), SRStk A o P phmpBic o Bl R Sportf b Strine

the biiBatil| fitbin of pi thivod phshid et Higho presssteefomt thsi hert, thereby
pressure fromthe heart, there S thiE% t.r1eCOLl| ﬂ}%ceb

smopthing the Homridleeskint b sligrovaicylate. Redrgd SRy Camphpnce, by

[ by : thundtion aF HacdradeptbrviviicH aprepé by the

con %ﬁg% iaggr?])%gfe é%tg?g@gét orﬁénd\‘?\l/h?ch aré\f ue?eé by the body .

bod§ fin tthe féedbatikasystenys tbith comizoh binodt pressuts). o ddtcpiak sgplidnce is
Arterial conpliance is kno to d i :

knopR s GBGFHHG WAPLmORESRE FES 48 N AL ATy el giscases, such

as Q@%ﬁ%‘?&, SHeBsthR® ASarh BNt CBEd QitheroRigesis.i vhIdieakt, arterial
I'Ture, "and "at heroscl erosis, Mreover, arterial _,
comphingudei denresad 6 resperss tO An AP BIFEESE B Blpodyprepuire. Fuf dyLegponse
.in blood pressure, and_ip resp L NE ednei tal
to iaghapaR REEPRTRE pouenar iy FROGHRR o ROIES ERRFEncing men
strefxperiencing mental stress. Preferably, system 20
Increases arterial conpliance in a manner generally
20 HBRlAYOUSysteth IR IndEREd laRBfalhesBpialbevie Wi innner generally
respect td i'ncreasing blood oxygenation. _Thus

anahigondict fhet desaribéd, herginabeNer Wish r&pecte) HEEISNE plopd paygsnation.
f 1 [ th Lnt i .
Thigs Blorssihg ety Tetiben, o oy, FPLy BaBREREE bEthe fubi8r other

intdPPnROR tRésSnteWb Glle G8d1Sia @B detdrindme setabler o 2ating parameters
I ndi cate that arterial conpliance is increasin

. .. .Jhe .
whichwenseosigirds fifoousenspha? torapfjcate it GHgEel FomP PH&? EatGreasing.
are optim zed by ¢ ' resoi.rat i i £edok i
g R b FaReary” DR oty EROUR LERpEHiRIDy cansing
the RREFHARLE Fat for taRGthet! $6kuntaty oy ivelumtary phyvsiogiakparaBeter of the

repetitions per mnute. Changes.in arterial conpliance
useatecystedt @ppIoKimaaly SHERH NS REPHIS ng changes in the

pul se wave velocity correspondi ng to each beat of .theh
us eChangee dm arterbe caogmdiency gye preferably measured by monitoring changes

in the pulse wave velocity corresponding to each beat of the user's heart. Decreases in
pulse wave velocity are generally desired, as they are derived from increases in arterial
compliance. Changes in the pulse wave velocity are typically measured by calculating
the time delay between events corresponding to the same heart beat that are measured at

different distances from the heart. For example, sensor 32 may comprise
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pul se wave velocity are generally desired, as they are

derived fromincreases in arterial 30 conpliance.
wChaages29 n t he pul se wave velocity are typi caPb€TIL2003/001053

measured by calculating the tine delay between events

corresponding tq the sane heart beat that are neasured,
elegffocagiqgrap eq%ftctrerﬁ%& 3Kk & PhotoplatismogeRhy SesoF. andaeRMN @{ unit 30

[

e s S OB P, PN TE oot 18 RS esoapley F the
elegtoebaipdgearins sigepl aptagursé iy ding elacicbdes and tie amséttofaCcormgsponding

measure cha inthe time difference het n.the S
chalghh i° BROPHESSPOBEPBY S1ERED FAHFS 8 R abhalle iy wperephy
senbor. the el ectrodes and the onset of a corresponding

change in the photopl et hysnography si gnal neasured by

t heP ﬁtﬁfl Hidtk £ a&d%igitfnﬁﬁﬁ%é%f 52 Pe&h efabl¥usical breathing

yt c vity nodi

bi or act ier 52 sets the nusical
dirdwtions b'r other dpplmdt mmmermionmtsheas tappddisdlly mieeﬁzmnﬂhe qudse wave

saq, as to maxi mal decr e the |.se wave ity ..
veligE e Wit SSTHERIR crlimpias TootRisns e Ot Yoitey o
colRHabgT ddheret ﬂ&ethH Sﬁéatﬁm% Rirl dthet feRimenONFer baddhple AGRANIE it were
to thé breathing or ot regi nen. For exanple even

detﬁlfrmm:d thet an amhtﬁélabmntgmeﬂ dﬁﬂaaseam palgel M@V@ﬁdpm‘mawgﬂdmm attained
eas se Vawe vel oci [
R Ge et HhSF I Yot ShclPctys, RS oF sthiE AR o Bgoton
woms:lr typidally Enot Shc dode ﬁﬁdm&ereo Alsowedtbithihaiteal thy ket vbcﬁﬂd take
done if It were also determ ned that the user woul

exqeggieely daree Yugaths| af the stpsvasratst ansl/at overlead fthsnagart anck resplratory
nu@ﬂ. or overload the heart and respiratory nuscles. 15
or ‘some appllcatlons of the present invention, it is

desirable to a interv ion to.usern 22 At
f T orhARube e RRRict 3T meOpEirE b iRy fesiRRRL 1" apply an
mt&f)éﬁtﬁﬁlp%ndéér 10 &g MRBONGH BetwbER GbARCY.0RIEPEh®ILIS Wizf Rvhich

"Mayer waves" -- perjodic fluctuations in |umen of
comrespordsaiol the wisewgioylsemiency pwspciatednpite "Mayer ygaes ngyperiodic

t r ] 0 0
et DRy O Bl edd Fe R T g R ey oy be
diraq@d i 18s bicathet he rtharﬁasnmfort ﬁEqmey S Aﬂmﬂyatﬁzym Ioﬁ: ddIB’&mally,
of a mechani cal suc itive or
stigplatign U 4o @rpliesde @F r ayegs phibe uaffrt@w%w% %PS%ﬁO a mechanical
mpzﬂlgdélfcho%abl) tivé lof Q{eggt‘#\ees air "GO ARGl 8ré§§tﬁ§' nguﬂ{ercﬁfgrﬁd@ig’ely or
ts, or e ectro netic radiati tting unit

adchtlamzéb' electrades, magmeesahesting arseplisg boidsy ,or ahptrgmagne’uc radiation

renove, at. the vasonotor . frequ resp ondi ng.f orns
emyffing ABH3Y1aE O i SR EheET ARl AR A 08PV the Vasomotor
frelfS&Hcy SorréspoR@dY folnfk 8f Qﬁe‘x‘gntd SOfr¥indtaldesibhBed/ ﬁl%@f'@f ﬂfe user's

frequency “varies over long periods of time, and
bodyivent or bel i eves, even during short time peri ods such

as a typical 15 m nut e

In a given individual, the vasomotor frequency varies over long periods of time,

and, the inventor believes, even during short time periods such as a typical 15 minute
session when user 22 is interacting with system 20. Preferably, sensor 32 substantially
continuously conveys signals to control unit 30 which are indicative of a current value
of the vasomotor frequency of user 22. It is hypothesized that by closely matching the
frequency of application of an intervention to the current value of the vasomotor

frequency, system 20 is able to achieve a form of cardiovascular resonance, which
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session when user 22 is interacting with system 20.
Preferably, sensor 32 substantially continuously
W@ oinmeyRI2si gnal s to control unit 30 which are PCT/IL2003/001053
i ndi cative of a current value 30 of the vasonotor
frequency of user 22. It is hypothesized that b
inducdsosighificamtimpiavgmetie inflmeguendigatots eipprrdiestscular éFalﬁh (See,

t to th
e P RO L PBEH B  B TorABRSPPf e ny of
the SREAAVAEC HbRFibEE IRABAC BuchMak Cthdudsl \A&@ee%osespmlon rate,
PCT/ I L2003/ 001053 i nduces si gni ficant _i nprove
cyclicalbyappliedi raeahapisal airesshies hea agolbing ORI ie#Hon % Ctﬂ?f% #ngds
magpﬁ{ W&J{ngr?t t hevglk?&\éef gf aélééh%%ﬁgﬁ%uccqg&laﬁén al Ir) aTli)?eferred

i On“iay i nc e interventions
embe&ingdnt, (8@ draheerof these hn‘&SVelntldmﬂ:B(hpphah gesiclly at the vasomotor

r espi ration rate, yclical | pl . ed ani cal
ﬁﬁQﬂW@@é%ﬂEWEﬁgﬁwﬁ1866‘?ﬁ%en%¥mégﬁqﬁ @ﬁﬁ%P gFectrica
fields, 5 magnetic fields, or, various forns

e émcamaﬁmq 3 paticatihag C@HD finis npPariB et t‘b%%ﬂﬁtﬁ’é‘hPaﬁem
to 1]&%;8?56 clg?}%%ﬁ%g?tfopﬁ D& RRarcAt A: Q#h!n%n% iseARPhdrefinute through an

vasono guency to 1 njured

insplrafory Bad] Whiké siRinding 600 afle‘aehtrb@lﬂa’smjf cynge Dfhalitg apd $8%eof the
In cases where a_patient has

cyclarepbulgna e Of e A earle Of pePnih cpisg At pRYsicaf effort
that s%%ﬂ 'aﬁaeg(gfc}’se“arﬁ&ﬁfe@n&gi DaPicest M '}Qlaﬁs";’d? 'b@ﬁh%1 Rafe®d of the task,

m nut e inspiratory | oad e spendi ng
modd PUbi@ts hmxerdﬂfﬁahyy faltowving suyobl asfeglnm‘anl, ambeveardédww optigristend

cycl e exhal i Because of h Ievels
to G PEHORHRE RS SAeIRy o) et o SpricyiPefiiln, P Rbalthoare
IE ¥ercise requires, and because of t he relatlvely
oflng nature of the task, npbst patients have

d'f ot #50b %ﬁtr@é{eih tal effort is
T P o

sub@tu@tﬁamysamme@tbmmruseh 22 ahieec otlyslita to @ﬁonusw ard breathe in

accgn%gét@nh\?fﬁ ; ?ﬁ é‘?lﬁhl\éoﬁ% Wﬁ%ml‘il ﬁ@tlogﬁ)gwrtfﬁpog{swtg [0 real-time to
the lslillg%?g Qe l&ea%h%” Cﬂ’éﬁfe&d .thize @ﬁ%ﬁnié‘ﬁ? rpréddee @iénﬁwamly more

en to the nus and breathe in accordance wth
funbtﬁmahtwﬁthmhﬂ ;ﬁatwcanmle n "ddlatipo mdlw;ordahﬁ" which simply has
a 6@? S(g{otﬁn i%% c? pgpq,]on ﬁh%eéﬁﬁt&}qﬁﬂgﬁf %1 elE %ﬁvrcy modifier 52,
by %bﬂt@ésft' %R:ta 1y iRy Chhsgst thenat's }brda’ﬂﬂﬂig aitdrd, frérarits initial
anmpl’e

i nhal ation indicator |ight

memed %taf’@d%gd $ reaths per minite, A0Ye idhalerand: 70% §Xia%1r5 £ (58 dsired
ﬁn%]ml%? agfel%erg@giy %ngfhang C{s \é'u e%élyﬂ?é%h&fn rthesﬁser fj ! epnatlon through a

twHRANRIoRE] RrukdrRdter fsrp@m Idefmbdhl by all [Breathingr ®dteds dlmspiration :
., 8 breaths per minute, 30% inhale and

0%
Exélxatmnel}atlo&,} t epierlly; theprogessosguides the. usprrserfeg?ngg\pg} frop,p point in
thec$p|%8% ?ei%)réc‘segtg‘kgﬁlg gﬁﬁag ?1%%'6 ﬁa bRfe Y8GHesEp £tﬁstﬂt'oﬁ§ﬁ ‘tﬁénspace to a

par anet er” space defi ned
poidy in) ﬂ{eE’S’pﬁ&I RipregerRaigethe dediredpfimaditstatm It is Exfsid rthati ther b1orhythm10
actyl?\g'éf:ggqa%ﬁpg%felfe?%lﬁl( ac&té Q]i?p( gqreg Sa Sifi‘?yrto%rea(%l?esatteg& §BE b8 points along
this path, and does not direct him/her to push harder towards a later goal if s/he has not

successfully attained the current respiration requirement.
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the space representing the initial state, along the
shortest path through the space, to a point in the
WG pagmsqepr esenting the desired final state. |PCT/H.2003/001053
noted that the biorhythmc activity nodifier
preferably tracks the user's ability to_ breathe at
eak his dfnotmethpbitet sespirginry SGtanhiof sesenpatignts iodeWnigt recover
direct hinm her,to push hard t r i, T
follognge SHEEInGRY LlcRBRSPEIy i (St onit fb SRl fean
them{g%??é'l £t ® hetRaidal §8Eilhtor.3 Th¥fat0 bnitbdpliBations of the present

L2003/ 001053 It is known that the respirator .
investyst era direciedrdoands aping fthe aPRSFAtEY 2pd 1y PS¥éF§°g&f(¥ dierem,

surgery,. and 4.ent Sich& i
g ARy et B LET Cp LR B o B RPhRich in
prop¥€ Bieathi O techigasse§ biagy nscohenieg plentbtirodier ufe wik alert patients

present invention are directed towards.usi n?ig:%e

are taigpRiPA e SURRE e PRGNS JEslinG EHOTRranR MaD 4D

and Hytt?%? I Sery tea. AANBNLY sdriid EdbOaiMRAMs| dfakOpresid an@atién ofilize
pops -'sur grgry patients In proper breathing techniques.

the Meily vohaitaniwatrol endri histher ewhdbreathimgwitt i pieferable to use such

. pati ent, are triggered to Qrt the. [ ' :

trigdSredateR o PSR ER R B CEA O 8 SR AR R ent patnts.

and depth of every breath. Because sone.e odi‘r?@g&shglfues

t hd ephmiguast daseriredt hesein Jppy po @racfifigd ffs EPmUNGHOR KE, Feptia

0§ 18! th@WB byl .\ ibd 0% 101364 &indbb49 PCT

desc?@e%slg tggcaﬁﬁi%k?éﬂ@rg%egfﬁe@g %ﬁ?i%@%ﬁ@v\hen enpl oyi ng
Publ¥gioam 20 to wean ventil at or - dependent patients.

Techni ques descri bed herein may be practiced in )

COMj WHIE the Qihdedstddd ttagthwhaterssemistetiments ed theptehent invention have

above-referenced US Patent Appli.cati O@P@%%gél, 304 %{ld
been dergripedrgerprably vt Tesect 102 Yier P2HRe & /A 15 fihn the’scope
& ATREH r &SERlly| RURRY, A1 RAMB0sd-So use
of t‘é@gﬁﬁ%ﬁ%ﬁ%@%‘%@? ngle{/l?(\?mbtgh%%g%pgct ?g}.a user h;?li ngu
aspectaf ig) peyenti ihvérsioni inhordert tveobteimppsychéloginel gresseahief and/or

invention for the usey to _.be general.ly health ]
el g 1 RUSseS AR S TEPAL e Seely PR g PRinb

order to obtain psychol ogical stress-relief and/or .

r el Taxdllibsrappeciatesk BpH?YE@BSeﬂ‘%%ﬁd W P et B PES PRt yention 1s

not %rg#egttio & l{aé ﬁ%sntgégg I‘paﬂfcuﬁﬂ& ?H"g% AN Biscribtd MerkinaBve, Rather, the

crate y persons s Inthe art that the
scopé 65 et pregevie fitviedtion Mcludes bath doimbirtations endibizhcomdinatiersof the

particularly shown and descrihed herei nabgve. ..Rath
varioHe Fea BesGriop ] BTGBGRt o MFA 1 GHey 16 T SO ot thereof
bk P{l‘g [INRENABDebnd §i8lledviarth® s upon reading
tha?%g%{r@sthggggrl ggﬂﬁggg?lnabove, Spzi:ls Ivlvell as vari at:Fons
thedmdgomgidbictiptiomns t hereof that are not in the prior

art, which would occur to persons skilled in the art
upon reading the foregoing description. 25 40
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WD 2004/ 054429 PCT/|1L2003/ 001053 CLAIMS 1. Apparatus
conprising: a sensor, adapted to generate a sensor
wGQ2@aak4pndi cati ve of biorhythmic activity of PEI/U2003/001053
of the apparatus, the sensor signal having a first
characteristic, indicative of a 5 voluntary action of
the user, and a second €HaAMBeristic, indicative of a
benefit-related variable of the user; and a control
1. unApparaiapdmgrisiogr ecei ve the sensor signal, and,

responsive to.the second characterj.stic, .gener . -
0uR BESOG FOABIES I CERETe Petensor g p oy pf AR G i Alkviey
ofa ??é'r%eeﬁpﬁaliatust, AR dabddahyhaghd 8 FirstnAbestesicid)indibgive of a

Irst characteristic. 10 2. Apparatus accordi n% to
voluntagi atibp oftthe vsan, atvea sesnnd gharagietistics indipaive @f g Henefit-related

.ihtﬂegné'bfé 1hed first and the second characteristics in
varghigoldap 8% Hnal . 3. Apparatus according to claim 1,

Whg cBhtfol e, S@ptddto rédinte the sa@Bapsighlt mdgespomatve to tliresecond
out put signal responsive tg the first characferistic ¢
charagieristiseganstain an en@rhEgea vaichedirepts the Bserp JROURHPHRHgLer

the \%oglérﬁ%r?:‘a)%gn inm%{eﬂitgr t%@)ﬁﬁgaﬁrérc%ridﬁ@j t is adapted to: 15

an aspect -o st characteristic

i ndi cative of the er hayving. i £i . .
2. ¢ o Aot sgordatern O, b8 AR LebP G ER RBpRERS Renity
the BSPARLthOFedohg charh&brisis 50the Sérgopbigngener ate a new

out put signal, to direct the user to further nodify

3. 1 h%é)?’gfaﬂﬁeéc%rd%{g 1'@ainP Il Uh&@E 186 lcbtitol nit iSREAIEd WS generate

acc Ing to claim1, wherein the first characteristic
the dutpesigal rdpdnsomto 2@ fitskcharasterisbp andsthe seconl charagieristicy
of an aspect of the sensor signal, a rate of an aspect
4. of Apparatsersording tgridim 1a whesin therwentod! wit insdapted tof t he
sensor,  signal, a fall time of an aspect of t sensor. .
si gHRtify &y phRech @i hat f”&?_& Cﬁ?faateﬁé%ﬂn‘gfatgﬁ 14 _E%% el Baving
modifif B8PS BmALAPAderiRd BTy Of the tine derivative,
a mninumof the t

I'me derivative, an anplitude of a
maxesponsivé to adentisying ttho hspebieo tiesBirst s¢ngansigagle gagsre a new

oS, i TR S S8 il Do RS oon
T e e 2050, VS S LSRR el o

5

{08 1505f: 8 hgcit inSér SHALAGHRIdfShiaspecBof th
oo S S P SPRILGR T s St e oot
sensdraignal anisstiinge ofieml asgexs ofi thtei sepsor dignple edald amsexi\maagpachef the

senf el &riaF G AR0° 4L PREK € 6 SHECL BRI by A g
of RS tinéi dedivatftk, YRiRRAH 85Ad 2 Fhelivitivd) @8/a8HLARR of a maximum of
an aspect of the sensor signal averaged over two or more biorhythmic cycles of the
aspect, and an amplitude of a minimum of an aspect of the sensor signal averaged over
two or more cycles of the aspect, and wherein the sensor is adapted to generate the

sensor signal having the first characteristic.

6. Apparatus according to claim 1, wherein the first characteristic includes a time
difference between two points of an aspect of the sensor signal, the points characterizing

a single cycle of the biorhythmic activity.
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7. Apparatus according to claim1l, wherein the first
characteristic includes a signal value difference
wheioaerr2e Wwo poi nts of an aspect of the sensorP&I/gread3/ 001053
the points characterizing a single cycle of the
biorhythmc activity. 8. Apparatus according .t | ai m 1
7. 1,Apyamhes avcotdingsooaith bhvreacindhe Sist eharp@erifiedngtudes a signa
varjability of an aspect .of 2] ' { V4 i
value; gl b Bt FORFE o e by OF Y SPHEF sl b Yot
i e éJok &fitRE Bisklyahgicaetiviey.t y, an anplitude of
Chamt ieﬁ%%llg%%ﬁhr%&c activity, a period of the biorhythmc
g, Aac é%}d’tys aﬁco?&iﬁ@ dgrdhifey] ahbemh heDecoihd theaeansicomeludes a
an of t

e anplitude, and an SD of the periogd, an .
variabiiey ef mntdspeat @ftthe bierhythmic aefifdly: dap asnscly éfi%@-'tt%ff gofnng‘e list

out put signal responsivye.t . i abil:i hvthmi
consgg%g an £§v ppméﬁﬂeg?ﬂéytggg% Ea f&lﬁ%?%%ﬁ%pgﬁ%)é ffffthé Ber ythmic
activitf, AR the bRRyiinit Rtivisy, sestadard daidgiioad SDY of the envelope,
O cthesarpeltudio e co DY fdne B0 O] BHETE LY PR dpiles adaBred
an SBtodit H ap BB
ar ter is.indicati f dch of the
to ge %@%Fﬁﬁﬂ‘étp&ﬁségﬂel‘? ﬁesﬁ {%%SY\%ctgr%l%ﬁﬁagﬂﬁ Bftgl'%g apted to
o, odmsol LRl B AURLY 9P M B S et o
ene%aﬁé 6 $09kfstiRk YmnallddittverpPahailiisstaos paramagr pthelusemwhich
S Wher el n the control unit conpri £s B, Menory, nd. 4
healthhetates patamstaes dp tindiratiyeiaf 8 §ta@d%r%}9f‘é‘§ 14§ the {a5¢Te ahd ﬁ”%teﬁeén ©
TOrXs oY BhAER e 136 id6teHBRR NHclbr th
co RIS PR, Bl L8R5 298, SRS et
heal¥edidt@fpdrivgete PpAsied a thrdsholdivehieol ds generating the
out put™ signal, and 20 during a second period of tine
0. af tA?%altaﬁi% £eRknsSio0Naial 1] Wherbin e cpatrologhit gemprises @ memory,

the“output signal responsive to the stored val ues of
and wheresretho gdntedlamitds addpsadite: 11. Apparatus according to

claim1l erein th 0 I 1t ver a first
geﬁE’F%tIE thg Hbenbolﬁ[’p uegs i %ﬁé Sleéraf!a%1 hcg gfr’é%%{% gglegégergs? and
perib@ oPlith6 diRREAMELIE fifst pridchihe ganteol smitaititholdsi gedereting the output
user to nodify the paraneter of the voluntary action.
signab an®. Apparatus according to claim 1, wherein the
bi oy hyt hm ¢ LV Ve o ; tHeVfidsy p&lodt Bénerate
s AP e g e e B e
the biBuSERBOFespSisiitat thastbredivalves of the kecomd shirectgrstiovi ty .
13. Apparatus according to claim1, wherein the
11. bi Okt Secddihy kd Wl d| wiiemin theradntrol et isvidapted dn@encrate
wherein the sensor is adapted to generate tctfge)hsensor

the siutpuésignaloini theifomn of @ game; BB & AHTTRATHBEFT; ¢y he 2350 23 1o
ind%%chil: gge?c"r?qzlr’gnoaﬁﬁ{e e?ﬁétgo&%évolﬂt&ary%ﬁﬁﬁ.at us according

rern e sensor I's adapted to be
cou Lgaqrattug a%cording to claim 1, wherein the biorhythmic activity includes

muscle activity of the user, and wherein the sensor is adapted to generate the sensor

signal indicative of the muscle activity.

13.  Apparatus according to claim 1, wherein the biorhythmic activity includes
cardiac activity, and wherein the sensor is adapted to generate the sensor signal

indicative of the cardiac activity.
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belt, which belt is adapted to be placed around a

torso of the user. 15. Apparatus according to claim1,
wob@es429 he sensor is selected fromthe |ist PCT/IL2003/001053

consisting of: a fast-responding tenperature sensor,

an el ectrocardj ogram (ECG 5 nonitor, Ieas%

14. eI epprBiegeaphng tp EMB)J le ehetein the sepsor is a apted to be coupled toa
r Rlpod gas
behf% c%ﬁ@fggg&%ggg%g , %o[oekg%fgﬁézsgnsor a

oto snogr a se S I :
SRR Bb SFRELATD ST "R, LA T A0 e
consls’uﬂgh ef: eh”fa%b&s?@ﬂﬁﬂg tblﬁp@d@m &endod, aﬂnslectﬁocardmgram (ECG)
concentration o gas enitted froma tissue of

monitoer at 1Estl e AgpriTompsranby o@\ﬂ% qertiofs ﬁlec‘ﬁﬁ?é‘}‘@%ﬁlogrm
(EEQJSe ngﬁsf M aC IRy Zg%§ ?an%hﬁgﬁ n Ghso él P e RGO SQ¥nsor, a

0 sénse ectrical inpedance of at | east

phoﬂ?&t@sﬁ@@ra@hctshﬂsor usgulse dmetppad atlasr Roppledsangort o
im1l, wherein the sensor is adapted to sense a

16. M CAR4ad6d bador@ih@Per EMiref1,t Whertidethe demsd9is Afypacdtioisense a
according to claim1, wherein the control unit is

conaﬁjmptielddg@)gaﬁcﬁﬁﬂﬁg@lﬁém%h@u%ef%lﬁﬂls%rr gnal to direct the
user to nodify the paraneter of the voluntary_ action

17. so Ayspardtos ecessdingrioi elpmo\ie rmderein the Fengns rromprrises agt depetrical

ROk APPSR 50 R Pl S o

usef.€spiration of the user, and wherein the control unit
Is adapted to configure 20 the output signal to

18.d] rﬁﬁémﬁtﬁ? AHSRinkOtdTRRihY1,! el BEt&fs0Ols tldfpted to sense a
voluntary action so as to cause the i mprovenent in

midréneaseutml propty affthe weerr espi ration. 21. Apparatus
according to claim 19, wherein the benefit-rel ated
19.var Apfdreub sccdrding &s tlaim df whereor e lcentralaméi is |adzmt9d tof configure

the @GFH“E %;;1@1 tg %dgeaﬁ}'el% g%quﬁt) g}%gfffgttﬁé gﬁllrﬁrglg’rte} P%@e E.ﬁlga?rg altfon so as
to c{m?é aulggﬁ]ﬁ]e | R Beﬁﬁt-r@lﬁte&%ﬂﬁglé‘r y 25 action so as

rrproverrent In the neasure of baroreflex

058" l}t,%g,iu%yac AFOD aggufg %ﬁ&éﬂ' Béheﬁ{-?émbé%nable is an

t ed varlab Is selected from
%)hﬁdé bﬁiespliﬁtﬁ)lns‘df ithguset, and vieedit d'mogonu‘bl mm’s;sladaptr:d)to efnfigure
he user, bl ood pressure %éht he user °|l'l

@tly@éﬁ@iﬂ]dﬁ a4 P& G 1o GRodiRdhe, BERmEtRF OB fhe ¥ ‘H’g"l“y @glon so as
to éa%geeihe ?Ian] QEmEHSh ’th@an[i 1'1t§§é‘§f tﬁé)&ﬁﬂﬂdrpn level of the

se wave ve of the user, variations in
bl aod.. vol he, , Bt vREAH
Lai r%?%ﬁ?ﬁ‘gfactcﬂr Hﬁ%égr@%lﬁlf a{gbl |1#§e§ﬁ th? Beh EI n puvse ¢ is a
me‘éﬁlré‘ BEbRbLrdRE sustivityasf e ueer] adld wherpln m«:emmcﬂ Urtifeis adapted to

user, and a parapeter of_ an .2004/ 054429
corfggnte fhpopapwishto direct theBser &9 6‘%5%1%“@? P?Iﬁgle%&f the, yofuntary

actifIElSs o bARe SRR vetitint id e RIEARLEHS bRofeRE behdliRifyhe

22.  Apparatus according to claim 19, wherein the benefit-related variable is selected
from the list consisting of: a frequency of respiration of the user, a blood pressure of the
user, a blood oxygenation saturation of the user, an end-tidal CO2 level of the user, a
tissue oxygenation level of the user, a pulse-wave velocity of the user, variations in a
skin blood volume of the user, a measure of peak air flow of the user, an amplitude of a

skin pulse volume of the user, an arterial compliance of the user, and a parameter of an
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out put signal to direct the user to nodify the
parameter of the voluntary action so as to cause the

WO pprovaeent in the benefit-rel ated vari abl e. PGI/IL2003/001053
Apparatus according to claim19, wherein the contro

unit is adapted to 5 confugure t he out put si nmng

electdjc:&ﬁlﬁtgmlh @fmbaeuselr,oandowhﬁylm e cpairelpicls agapied igure the
vol un |on

outpsigtge fefivee? i P B pRRin, BeCBH TGS LERPRRRE BbidT o as to

caus€ e FPyAemiehein thl Béh%ﬁﬁrélite& haidbker . 24. Apparatus
according to claim 19, wherein the control unit is

23. 20aph&dnk 0acc§1‘21'ﬂ{%1 Q41T Qaithe 90 W R#EinS tH@nadnttod wahit estadhbtfed to
user'to nodify the parameter of the voluntary 10

confrputd the mipwsignel wadisest theeuserrr mpdifiike pifamgist of the voluntary
benefit-rel at.ed. vari abI

actiog; 03510 GAUSE HIP JRREPVERI %\Eﬁar at eﬁg—r%létggr gﬁ bl 'E’H‘bfeat a

I'ng to ai m
cmﬁ&%agmﬂﬁﬁgagebmqmqga&ro! unit is adapted to conflgure
the output signal to direct the user to nodify the
24. pa }g%fa s AdcotdiBe B! MBI Y0, WBéreRN RO castrdlouniaLis eactabe:d to
venent in the benefit-related variable, so as

conflimatheaomﬁnmgml td dinectfthe heer de arodify| the pagureles Al the volintary
I st consli st

actlcm,gb A3 gh SAUSH tﬁegﬁlaprﬂy%rg?% 1{104}'8 %ﬁﬁqu égl'a%gasﬁaﬁable so as to treat a

purﬁ&ﬁ@}rgﬂs%ebpthglugérm 1, wherein the output signal
Incl'udes an intelligible stinmulus, and wherein the
25. Co'ﬂr}{gg}at&én 'aEcolrﬁngd@pEﬁﬁnt 09, 0QMeFeat €hd @niroll ahitl @I hdapted to
so as to direct the user to nodify t
conﬁ)@fran? emtpmtf sigied to direettthe ylsgdp imedifysthe Wﬂlﬁ;ﬁ%&fﬂlﬁ yoluntary
accor |n | ai m 26 I I
actiqn} SQrgp G% 1Fﬁ‘?l E%I é@p’é?tvemfﬂéag}t n%éa}ls ﬂeﬁ%e?jdsrgfﬂé%é? ool
conﬁllﬁgnl dStheCoitsi Bldcitd Abm @k 1isM@6nsidinghef: rleurolbgick tdisease,
sound, a sound pattern, and a dynanmic graphical
hyppausemnmkﬁn@emm@Yﬁyrlthe control unit is adapted to
generate the stinulus, so as to direct the user to
26. ngmgarm qaamrdmgt ¢v Qhin h lenctell,mtth@ youipet gignabgnelgdes an
R t.us. acc cl al
lntegrﬁaﬁmew . MR B St oA R et B Rligible

€S musli

sti é@ 8¢ & frebNBe 0856 BlodiRithe phametaps e wludrary/mtohe
speaker to generate the nusic, so as to direct the

7.5 e,&gé)agatﬁ? qwo\fdlhg % %ﬁn% es{fhé?émttﬁ@ int¥kIbN sfidtuRetihelades at

aratus ac |ng to claim1, wherein the sensor
least &na@apmhd; stem@drfmmtthe hktecOIlSlSﬂ@ﬂ%@n igiagh alphsaumggicatext, a
third aracter t|C|nd|ca Y f a_h t
Souph LB PO, FA 2 B GPLIE HSiorh a0y AT g wnit i

o h Yefhic e AfmAus!AtR t91iiheahs hsefio bibdifyske parameter of th
adapty \i%%oom 3, SnBus B 10 e AP o HaLy e parameter of e

volamatyragkionni t i s adapted to determ ne whet her the
heal t h status paraneter

28.  Apparatus according to claim 26, comprising a speaker, and wherein the
intelligible stimulus includes music, and wherein the control unit is adapted to drive the
speaker to generate the music, so as to direct the user to modify the parameter of the

voluntary action.

29.  Apparatus according to claim 1, wherein the sensor is adapted to generate the
sensor signal having a third characteristic indicative of a health status parameter of the

user, which health status parameter is indicative of a state of health of the user, and
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passes a threshold value. 30. Apparatus according to
claim?29, wherein the control unit is adapted to

wowaohiosi4dd generating the output signal responBCTE20@8/001053
determining that the third characteristic 5 passes

the threshold value. 31. Apparatus according to claim
wherdi8, thevvenieolnuninés adspiadoio datermine Wwhghyst & h@h%ewmrmter

an al arm si.gnal responsive to determ ning that the
passetsﬁitﬁ@a&‘ﬂg%@?‘eri stic passes the threshold value. 32.
Apparatus according to,cl aim.1.. wh in.: .
0. DB RSERES 2 vyt U6 oo s il
genef’é(ﬁﬁ% etPQ_ JudSut SEASO Mrebponsidanbedetérmigwpethat ehet thirds elsasteristic
al in

si g icatrve of the respiration. 33. Apparatus
passachothiéshgldivalust ai m 32, wherein the sensor is sel ected

fromthe list consisting of: a flow neter, adapted to
31. senpparates piooadingto biyins 8Aswheeindbp cerita ppitds adapies\jo geperate

the user; a m cropho adapt S Ehat i
an ol SHGFh G BPAT L SRR ore (g 18 ST EndRRELIEL bty the
thredfbld&al@dapt ed to sense respiration by sensing
respiratory air flow of the user. 34. Apparatus

ac - Y - WA el s VbR ity @tivitpnincludes

32. [ n%\%%gggt %%Oﬁrngésg?fbg%lfn\gﬁf vginegelfl/\hh%?ei nﬂ?fﬁe 1gpnt r_ot?, )

resphiitidn, bsd adiajeirethe tsensge iserdapied tih gensuatp the ssnesaignpbindicative of
direct the user to nodify a paraneter of the

the regdi3{iPRt j on. 20 35. Apparatus according to clai m 34,

wherein the first characteristic _includes a .
33. ondrprEEIShIcerdng nelaen %ge hereRy the: SRS Wssﬁielpge? ?%é]m the list
L ' i i B serR esp s Ebysdniig Sespu@tory air flow
consé%%gtogggtffg)&gfg%%%’zﬁggpt%e geensors?si.gnaly]hayi r%g the first
of tiehaenct midrsplione, adafted Ap parsatrespiration byisengingobreathisaymyls of the
wherein the firgst characteristic incl . I
usery i e OGN ABRFA BLICEE POPEHTN (1S Bt BRdow of
thelﬂé?r ein the sensor is adapted 25 to generate the
sensor signal having the first characteristic. 37.

Appar at Xl i in \WE K BluRtat Acliod $dcludes the
34. ch péjc?faﬁsi g Cﬁ)g&lﬂ%E?u‘%%ng% g)r?géu% i dal Cozahlhe\iel .ofc 1t1 he,
respitafibn, add dviwie eervohtrel witnis adajited tozeperate the oytpHkyignad to direct

the sensor signal ving.the first characteristic.
the g@rt%mggkfgﬁﬁgr%@épgﬁ}?greﬁ?&a P%i m 34, wherein the

parameter of the respiratiaon .30 inclydes, one or re
35.1 i rhprprgins ageerdingtogflaiphid, SRR the ’Ecliigﬁa&twg? él}ckur&%ﬁ at least

t ol ' 5 5442 1.2 1.00; .
i e

whési@rthé eng®icis hapttdietotdentralg thpsenaorstgnat hafing the first characteristic.
respiration.

36.  Apparatus according to claim 34, wherein the first characteristic includes an
average frequency of a skin pulse volume of the user, and wherein the sensor is adapted

to generate the sensor signal having the first characteristic.

37.  Apparatus according to claim 34, wherein the first characteristic includes an end-
tidal CO2 level of the user, and wherein the sensor is adapted to generate the sensor

signal having the first characteristic.

38.  Apparatus according to claim 34, wherein the parameter of the respiration

includes one or more timing parameters of the respiration, and wherein the control unit
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39. Apparatus according to claim 38, wherein the
timng paraneters include a pattern of inspiration
w@re4o543y at i on of the user, and wherein the cPOI/E003/001053
unit is adapted 5 to generate the output signal to
direct the user to nodify the pattern. 40. Apparatus. .
is adapiedrii generae cthai ompe, sighadrtoi diredtetheonter gp wadY jtie timing

adapt to generate the output signal to direct the
Pararﬁ%%&“?%‘%ﬁﬁﬁ?{l‘oflhe pattern so as to reduce a ratio of
atime period of the.inspiration.to.a.ti er |
9. ¢ nhpegnd FeroRingate RIBaa: Vet BiaiRig SRS ndhde a

patteltD6f iﬁ%ﬂreftﬁﬁ HANRPHatich FIROLSS, 4 WRASE the CHARY @nit 10adapted
a property of an organ of the user, the property

to genehteche dutbnosigndhéo direst theawet tomorhifydhe pattergi r cunf er ence
of the organ, a volune of the organ, and a pressure of
40. t happdrg@ms aceb2dindpepalainh 39, whereindtha gonteol gindiisradapted to generate

wherejn the sensor is selected fromthe, |i : :
the ougng plgpalﬁ@ déqept e fl?(ﬁé% }noﬁffét‘c %,gﬁ{?&} gcbﬁs to are%écgsasr&trlg of a time

; L& slthal . @t us according to
peno?lutgfftlzrﬁ %@ﬁ\}'\%lo% th 3t IR of 4 exPRBAS

erein the first characteristic includes a

i1 L3 by gt EBt N BRI 5 L el chans
in a pRIPeFplof anickgansofabapteedthe prapertgseleeted fironothedist censtiag of: a

. responsive to at | east ne relationship a e

circughgraaes o} HOTEy 8¥0 LR oS SRSt ol § DerRR g A e
according to claim43, wherein.the control unit }s .

42. adaypperinioacoasing  FIEi Hds POREH gﬁ*ﬁs?ﬁnﬁ%?i SiFlgs from the list
anal ysi scte ' C r at i on

conGigth; § S MUEHACRERE PR OIT Sha RS e
cross-correl ati.on anglysi.s | t] [ Sic i

43. pppHPEtARS BC05908 1S @% cllai‘!‘rﬁqef?inv\}]ﬂéfgl%g thec%elﬁrégct includes a

plurﬁlli‘@r@f:‘ﬁ?:{ti Shat-tdrREEL dRScative rofl ki wisttayy actiomgof Wee oser, and
nofe spectral components that are defined bg/ oi. nt ir] "

wherdie thes eorgeol usitqn aflaptedsto &@)ﬁéﬂt%ﬁt?so%@o?%‘f% SPED%Y%fOrﬁt eas
1. wherein th ' . | sti&.d Ncl udes at | east

one selations paél&nlgg[}lé é%ﬁﬁ%%igﬁ?@fgﬁé&%ﬁgg%i ned by points in
t he sensor signal . 47, .Appar . r i «chai

4. 6 ARRERE! eGSR RS Gl i apred o

detefsrfll}grﬁt thS4ERAbnBip BAhF LS ahilyiib ecchaiype selstigh dtom:t dressfdorstation

set of point's being | ocated _am)nag' a . seco?ng subset
analy§is & fitequéney domatneand srossicgralation pRAyhin & WEefPRam.

first subset of points, the first subset of points
45. shaAppegatas cooordingptoopkmyl, wheram Pl Airsjsehepapteristic includes a

PCT/ . L2003/ 001053 48. ar at c ' ' .
o7 SRk oo st i SRRt G ety S Bl e
Sengckggngpnsi sting of. local nmexima and |ocal m nina of

the sensor signal. 49. Apparatus conprising: a first

46.5 enﬁg%qr%t‘:ag \%Eélogﬁiné go RBARYU" ShBretiPIHENiBl dhabdtydHsat dgiledk at least

vari
one spectral component that is defined by points in the sensor signal.
47.  Apparatus according to claim 46, wherein the spectral component is defined by a
first subset of points in the sensor signal, the first subset of points being located among a
second subset of points in the sensor signal different from the first subset of points, the

first subset of points sharing a common property.
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5 indicative of a voluntary action of a user of the
apparatus, and to generate a voluntary sensor signal

w0 e@posEizye thereto; a second sensor, adapted POI/IL2003/001053
nmeasure a benefit-rel ated physiol ogical variable,
i ndi cative of an anplitude of respiration of the user

48. anbpattgeneonlies ® damed T, twheedin thedcomnyaes BIOPSIty) ifaelected from
.responsive theretq; and 10 a.cont | L pted to
the ligtcenyigtng elto\‘i Iﬁ?ﬁl’éﬁa}?ngllﬂfalo@ﬂ]é Fto-% gra%l Sg{}éeog Slé@%@or
signals, and, responsive thereto, to generate an

49. OUAIQ}é}atﬁé(QﬁﬁﬁriQM};i:Ch directs the user to nodify a

D i i stpor ondaDieip ADES AL B9 HOGaPRASHQIPR G LTI ofich i
i B 0GP it Yt
ot Bttt oo e iy <ok o

e eon S ot gl 08 AR e
indi%ﬁ?gﬁe flg irag‘g)?ilt\.tlcteoofdljeFﬁ&ﬁoﬁ R i Bder,! hdMUdckratd® benefit-related

he vol'untary action so as to cause an
sensbifiga essposivatheteeo; bedief i t - r el at ed physi ol ogi cal

variable, 52. aratus conpyising. 20 ' . o,

2 dapeerol gngefORBEL 8 FFRSY Eenoufif gul el rERE Hensor
iong§" theto ABNRAGLR B GRFEWigBe Ndich dirgmathe user to
Slgnglgﬁﬁ%r%%ﬁﬁ{é Sni(t), ;g?apt ed to: receive the first and
modifyapathrseiasafiths volbalay, actigent i fy a first characteristic

in at |east one of the first sensor signal and the 2
50. Sea@paragRnacdordingntl claime 49 métereimathacvelopigey @ction e

1?1des
i ndi cative of a vo] unt act i.on. of
respitphiert at e U gngeW erglé‘%% ﬁo%tﬁoa{r%tt 8 ra?igﬁtlgg [t? gér%ﬁrttﬁ ghe output
sigrl foireB e S8GUNIPRRP BhadniA LS tichespsatbh.nat | on, and
responsi ve to the second characteristi C, gener ate an
output sign Lol diaffC Bretrl8hd!$BhtrbI0 ufil disf ¥dapted to
51-par”§’r¥’§{a§%598‘$é°tr§@év%| girailtﬁgrjﬁa‘g?i L e 004) 0544206

conﬁ%ﬂe lth280PLOGERAI0 dirdet thp paerab usodificbe diarrgnates ofthe woluntary
52, wherein the control

unit ] : ' y
scto o BIPSRNSHTATOTEH0} PUBE bPiRD FURPY P iRar P ok aHes
paraneter of the voluntary action so as to cause an

i mp, \é?EEE Lot hysi ol ogi cal variable of the user of
52'\/\/r1i/§:1ﬁ3 eéq Oseé:}%)nagochar acteristic is indicative. 5 54,
Appafiat senserc edapthidrtg geeeraie aifistsensopsigna n t he control

un a} selcgncf‘ sde% ér?gdatp?edgcg %grrle%tg a second sensor signal; and

a control unit, adapted to:

receive the first and second sensor signals,

identify a first characteristic in at least one of the first sensor signal and the
second sensor signal, the first characteristic indicative of a voluntary action of a user of
the apparatus;

derive a second characteristic from the first and second sensor signals in
combination, and

responsive to the second characteristic, generate an output signal which directs

the user to modify a parameter of the voluntary action.
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the out put signal responsive to the first
characteristic and the second characteristic. 55.
wo\panss4es conprising: a first sensor, adapt edP€DIL2003/001053
nmeasur e abdom nal breathing of a user of the
apparatus, and to generate an abdom nal breathjng
53. Sseqgafasi gomirdingOtoa ckénohdl sberstr thadaptel wl Weddapied
t hor aci ¢ breat hi ng.of the user
config e ik PPE S h g reeriog s g B berdiE ) i Rotuntary
actiof PRI Bdah dnfphrRnidieirabplgiotica naidliioofti oser of which the
reathing sensor signals, and, responsive thereto, to
secorglerheraatedstimisdudipaiivesi gnal whi ch directs the user to
nmodi fy a paranmeter of respiration of the user.EgIS 56.
54. Anpppagdtiis acontinglingain 52, whareig She o@diob it ihadapier dpgprarate
of the respiratio .hcl.ude AN it he
the OPipuLAI R FOROD DR BT FP RO eTb i, AR EhEkieB il
to generate the output so as to direct the user to
55, rmggéa)faﬂlpgm{lbﬁgigg paranmeter of the respiration. 57.
Appar atus according to claimb5b5, .wh@ ei n.the ontrolOf the
unat fiiss serept edentes toomessHrs ghimiPRe PEEEBEE & §nE™ (%
direct .the user ' ROEL&fa1-0f the
appargiit, iaP%%(? %Werag%a%%@mé%&%ﬁgﬁgﬁpr o&%ﬂr%nt in a
physicabRDis&abr, Vialabrll © mbasutee thesanic deafiling loftthe user, and to
abdom nal and _t horaci c,brﬁathi ng sensor signals are
gendratdiadharpsie bregthingsspaerigneb 28 or ding to clai m 57,
wher ei .81t 9l I Rai Asd ddesiabreptharesensor
o B Spllaf Dg PGS deceie e labath: eat hing and th
signblROmat; irespbnsted thiendo, mrgne2® athewipiinsignab Wash %‘Fct%ﬁhetuser to
I s adapted to conf.igu t he out put signal to direct
modifye RREERSIERO %H“fﬂi‘}ogﬂgﬁ’ﬁélf%\rrreter of the respiration so

as to cause a change . in the phase difference, 9 o
56. Appaiparatiss aesophng i ¢y |5§i b 10\ fhe PaTAR e OF ti respiration
: si ol ogj . GeddiGlidg emdavhdraihitRe 0bntedd daitiimnadapted
mclﬁ&%& ﬁllng% éarqf%rlnfy'tt%ggmteoetﬂlg%rlac’i c breat hi ng anpl i t ude,
to gRAEtaihBE Riubput tsheasaiortireot theniser fos madifptthel timung papmgisr of the

the output signal to direct the user to nodify the 30
respiegtigbet er of the respiration so as to cause an

increase in the ratio, 48 WO 2004/ 054429 .
57. PCTANHaZ0S/A0CEGBE 106 (1Al 2 gL b (OPG! gt s pdapted to
7 erein L | Ldr 16 SnoRFH RhE ParhPetet 0NfHeGedpiration
Co“?’ﬁgre\géﬁ? Bﬂﬁpuglglgﬁaéllctgtﬁ E)I%?Lrﬂég?éeg R i-ong%rf the user p&
so BELEEHRE dhr i@iprovendnit i a pyslegicahyagable frthedserved which the
heart failure and_chroni c obstructi.ve P

.pul nonary

abdgimjeal sad toracioBrsathig o8 SIFRRS iaﬁegl.nd"ga% %ensor, ~adapt ed

to generate a sensor_signal indicative of .respirati
58.0f Appartijieeecording de CHi o MRErHy apSiglogisl i inflhdes o
phallsgpcﬁ%fléreegc;:e %QtQNeen the abdominal breathing and the thoracic breathing, and
wherein the control unit is adapted to configure the output signal to direct the user to

modify the parameter of the respiration so as to cause a change in the phase difference.

59.  Apparatus according to claim 57, wherein the physiological variable includes a
ratio of abdominal breathing amplitude to thoracic breathing amplitude, and wherein
the control unit is adapted to configure the output signal to direct the user to modify the

parameter of the respiration so as to cause an increase in the ratio.
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a control unit, adapted to receive the sensor signal,
and, responsive thereto, to generate an output signal
waobinglsaauses the subject to involuntarily nodp€T12003/001053

paraneter of the respiration. 10 62. Apparatus
according to claim6l, wherein the control unit is
60. adapieesud acgedingatce cldiine SutheteinithnAongpl gmit i adapick 1o
hase with the respiration. .63 r r&b A%KE Qist
contines eoniug SEeACEP kLR 100 PRR! Bk RcnEsTAbont 0
conskgn% BE comstRiiRCheat¥aihuthd ShidhRGbsirtctBle@ainagry Gicase.
p

ratus according to claim63, wherein the control
unit is adapted to generate 15 the output signal so
61. asApparatneeempied; apnea of the subject. 65. Apparatus
according.to claj ; | af DBicEENSH relpirafifARE £ dubject
t o? B@S%gﬁiapﬁe&f tto ?eﬂ%rﬁlée as%%?%g% " ]gnlct he surgjpz{:t IS !
whost RIS G1i© tntrob 6 brphigas irmpacdoanti ng to cl ai m 65,

wherein the sensor is adapted to he applied to.
subjcertrol il agamied; tpyyeseive tee Sapsar %}%'PPE % T%SPF’QSM%““O’ to
a e 8 i s to¥ResIahtarily@ o8N 4 @aranseter
geneﬁ%%f){l@gﬁtﬁggggﬁgggpgg%&f%h?h%bﬁ?utbj ect V\her?h?heﬁgugﬁect
of theSespiredbet i zed. 68. Di agnostic apparatus, conprising:

a sensor, adapted to neasure a voluntary physiol ogi cal
62. Vanimailafis 20kuréingits claimdilcaheretn he cantval umiftia pgapted to generate
bi orhyt hm c _action of a uﬁg of .the apparatus, and to

the gupeirsagnel slizhtly ovbpigdse VA &ie FP3F5R% ve thereto; and a

control unit, adapted to receive the, sensor signal, .to
63. dretreratisrrscordinvlclaim Gl WhaFARIHe GRASOY i APiRg to pe pplied 1O the

subj\égtlvglgc%ﬂatb%lﬂﬁ%%ﬁsgﬁl?e%@&- responsi ve thereto, to generate

Appar at us according to claim
8, wherein the control unit

64. ge{Waﬁg geRrdfng, 9 claim §3, 8&71‘\?58:11? ta}i%dc%ﬁfrgldmﬁfsjistaggpted to generate

ion"so a
W dikl o & H11RANASSapréS ol¥Be 20661054429
the&’%%ﬂ%%%osl 001053 70. pAppar atus according to claim
68, | N3Sn 62 WHeSR $hedsehSSi{ak haiptedito be applied to
65-sens‘%v¥@rl;?ﬁ[t§"11&°§&%gn§§’t us according to claim68, wherein
the kti§e® Gitien the subject isamadiaptossl to determine a | evel of
variation over tine of an envelope of the signal. 5
66.7gp}€aﬁﬂﬁ§ﬁ@oktﬁnglﬁﬁﬂaﬁi 6§, wieereih dhasefisor inhdapssdrtothgeapplied to the
control unit is adapted to determne a |level of
subjest when e suljest 16 ih@CFP3a-an anplitude of the signal. 73.

aratus according to claim68, wherein the control
67.ﬁﬁgparatsls ackapding ta dgim 65, wherein the sensor 1s adaptecf o b appﬁed to the

subject when the subject is anesthetized.

68.  Diagnostic apparatus, comprising:

a sensor, adapted to measure a voluntary physiological variable, which is
indicative of a voluntary biorhythmic action of a user of the apparatus, and to generate
a sensor signal responsive thereto; and

a control unit, adapted to receive the sensor signal, to determine a level of a
variation over time of the voluntary action, and, responsive thereto, to generate an

output signal.

69.  Apparatus according to claim 68, wherein the control unit is adapted to

determine the level of the variation so as to facilitate a diagnosis.
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determine a | evel of variation over tine of at |east
one of. a period of the signal and a rate of the
wGe@aak44290 74. Di agnostic apparatus, conpri SiPgr/12003/001053
pl et hysnogr aphy sensor, adapted to generate a sensor
signal; and a control unit, adapted to receive the . |
70. Semgmratsi geratding do dietier 68, nehereinethe|serfor £LOMPAIBFHE THWIation
over tinme of the signal, and, responsive thereto, to
SenSG§ener at e an out put signal. 75. Apparatus according to
claim74, wherein the confrol. unit,is adapte 0
71. dehpnanitie acpadingy i cimy i Ve bt Seotfral piil 1 pdabted, to
deterftli SO {041 vARatiPRRE Blléoran eAvdbptdboftiRe Gbailm 74,
erein the control unit is adapted to determ ne a
leyel of variation g ' i id h@apted to
72 g %ﬂ%ﬁr‘%usif cé{g%% g? ucgﬁglctggmlﬁgel?g hglnéall(?ﬂrtnﬁginﬁkf wher eipn
detertlific £ RREN dlvatintién der sidepifed anplituetof the signad | evel of
variation over tine of an anplitude of the signal. 20
73. 78AP§599@§ AdSrdREC 96 dildigh 168, Olladirein 7¢he vdrrodi unit hie adapted to
conttol wunit is adapted to determne a l.evel. of . 1 and a
detennzing atléveh ob vatiationyayvep fimet ofj af Aeast g0 P:Pealoé Of isgsigyal an
tgtg s.igg al and a rate of the signal. 79. A nethod for
rate pL0¢F P84t i ng i nproving health of a user, conprising:
recei ving a sensor signal indicative of biorhythmc
74, acDiadnbiticdpphiacusysenpridiie 25 sensor signal having a
first characteristic, indgihgative of K Vroéi ,aa%}i action
of agthehypsmaeraphy §ensqr.A9RRIAY L EFRPEEE IS L id cat i ve

of oPodiBAPlh iebie Hai@bleesdbor figndiser detandne  level of a

responsive to the second characteristic, generati ng. an

variatidrposter Singrodithedignzt, adidy wepansiveikeretoeio gepettsAvrQpippt Signal.
paraneter of the voluntary action indicated by the

75. f i Adparatitabeoiding stoi claith074)0Ovhe6HY OB4 400trol unit is adapted to
PCT/TL2003/ 001053 80. A_.nethod according to claim 79,

deteyinedhmleyed il vatiatioy oS 1 ifﬁréglﬁ?tefi #REPS onpri ses

generating the output_ signal responsive to the first
76. chakppatages se¢asdingdror lsimme it hereh i (PRl PRt g adagted o

nmet hod agcor di t - Al j ating the
dete&mrﬁ@tdlegeﬁ g g X?ng%gmcog’ﬁ%{rlﬁg gg Zu? Fden ie? 5 ?‘h‘%ﬁ%'%l aspect of

the first characteristi.c ipndi 3 f rinayd t
77, i SRRl BHif, 78 BRI Gueleobtel VBRI 1
detdrBSRONRVM & riarihtiRNdvef ¥ ®f bhemptinge bf tfe sigmal.f i r st

sensor signal, generating a new output signal, to

78.d1 1 ﬁémé‘rﬁ? MGk 1 Widifer4Rictan the @atdimingy ihdided to
vol'untary acti on.

determine a level of variation over time of at least one of: a period of the signal and a

rate of the signal.

79. A method for facilitating improving health of a user, comprising:
receiving a sensor signal indicative of biorhythmic activity of the user, the
sensor signal having a first characteristic, indicative of a voluntary action of the user,
and a second characteristic, indicative of a benefit-related variable of the user; and
responsive to the second characteristic, generating an output signal which directs
the user to modify a parameter of the voluntary action indicated by the first

characteristic.
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10 82. A nethod according to claim79, wherein the

first characteristic is selected fromthe |i st
wa@omgiost4eng of . a period of an aspect of the seeFUR003/001053

signal, a rate of an aspect of the sensor signal, a

rise tinme of an aspect of the sensor signal, a fall )
80. t i temefhod mcaspimgtto ofaiml¥8, whemsngensiating the cutputrsignal comprises

derivative at a int of. an agpegt of the sensor
A R s G L
cha@fiediftee. time derivative, an anplitude of a nmaxi mum of
an aspect of the sensor signal averaged over two or

g1, mor @ EE%{,HY%&@'}&%YQ %ﬁli[?f 75 NQyheBSReSdneraing & output signal
anplitude of a mhinmmof an aspect of the sensor
conprigesal averaged over two or nore cycles of the

aspect,..and wherein.receiyvi t he senspr ..Si .
co entidyag an.aspech ﬂ]atttehg\rsg é:ﬂglgptegﬁtb% érrcfi) ative %)ga{hﬁeuser having
mocgifgi&ﬂhe dr@b b esifed &eont;Anfet hod according to claim

rein the first characteristic includes a time
20 rdspohsive he identifyies: et aspeqs oif ihes figt sepson sigaek gerergting a new

oS BEBE T RS e B 5L St s o

accordi ng to clai 9 erein the.f]r.st e
82. oo Anat %clcp@.u}g{g)] %ﬁlgg’%; Vg}e&ﬂl&}[he @rgt f}éaracﬁt?ryfsgg ésn %eéected from
the PSt WRERLAYOE: BYeRbS oPhn BdpedSHTRRS sedbor ighal @NGRS ofingipdct of the
the points characterizi ng@a single cycle of the
senixircigmt, lrrise tiast ofan aspectHf @8 sepsarsianaly adelk G afgnragpect of the

claLm 79, .wherein the sec LSLi G L u :
sn S ) S L A a0 o ASAEEL Db Bt LB i
of thE BnRSiREGAtIveh aahiashnh bPthettinte ddridative ansinplitug offa. matimum of
envel ope of the biorhythmc activity, an, a i tude of

an gspechpbHieysenparcsignad iaveragsd oxerpRYq BF m9re PR hoYHes af the
act]vit . r | akel I

o ) gD ST Pl O e A g v

twoVBE RRird coeae bfthengspedte and tyheteirB Gecsivippathecsenpori sigmal comprises

generating the output signal responsive to the
receiyingahy sonsqr signal having thedirst Clhéff‘:‘\?%s%om 054429

PCT/1L2003/ 001053 86, A nethod according to ¢l ai {n 79, .
83.c onprinethed apaseding ity glam H8awhereisy the dgstgharagieristic includes a time

..ndicative of a | . ..
s S R o520t Sh 8 Uhp STl Bl g8y Bacoiin
asﬁ%@@ckfofﬂ%ibﬁhyﬂﬁnibham@er, and wherein generating

the out put signal conprises determ ning whether the

g4 healat Redb@hstorAas AEhEK 7926588 thd firsestheddteristt tecludes a signal
87. A method according to claim79, wherein generatjng .

valubeliffetepest beiwgaml twoc peipisi ebsn aspesti ¢fgthgasaneer signglydhe points
second charact erd stl.C Lat r a first period of

chqrpierizing 4 Sipg Icaflﬁé’tféheenlgeiga h%g?ﬁgx‘%m put signal during
the firgt periaqd, and during.a secaond peri;0 - L

S50 t & MESICGRRELS BnoBr TRo bRl CRerray, Cbxdi: fictudes a

vaﬂ?oi%it?eofjéﬂ RifecSbORR bloBsRAAR Ativity, thbeaspécrselicied! fu@a the list
o

e second characteristic, o ) . .
consisting of: an envelope of the biorhythmic activity, an amplitude of the biorhythmic

activity, a period of the biorhythmic activity, a standard deviation (SD) of the envelope,
an SD of the amplitude, and an SD of the period, and wherein generating the output

signal comprises generating the output signal responsive to the variability of the aspect.
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88. A nethod according to claim79, wherein generating
the output signal conprises: generating the output
wGe@aak4en the formof a game, and altering parPErBi2003001053
of the gane so as to induce the user to nodify the
parameter 15 of the voluntary action. 89. A nethod .
g6, AQCHetiodtadcordingiorclAdn T8heomiprisngarepiivingya helth status signal
activity includes nuscle.gctivit :
indicativerof bR o Eetts BF b th Jieifh S8l p@Reter .
.1 LecelV LGP adnd WHbeht paterafngt the auiyst | signa
mdlcaélggid\;fidtE.QteQ%bﬁeAaﬁngﬁf;ghesg%gor ding to %I aim g9, V\[iaer in
comptike dateommingiwhetheicthe hiealih statas prRIEBEteDPASSEY Ffhzshold value.
activity, and wherein receiving the sensor signal )
87 COUPKEGES Acoslivg g thims@dsovherain gepuerating; thet oYpUbfsignal
the cardiac activity. 91. A nmethod according to claim
comppses: wher ei n recei ving the sensor signal conprises
MOk .Vlaﬂﬂtﬁ?f ARLBLN FRMSREE Sgerbratdtroves e firstiparioh afigme,
ina circunference of a portion, of a torso, of .the
Useithholfing Benefatinetthodutasicignsl dgringthe fisstperied: afer ei n

recejving the sensar. signal, C k; el fd, generatin
nelEing ﬁ?n%sﬁﬂr’é? 038“1?% erh}?e‘:%g?@%l%gg)rﬁy st Egerpf & s
the o3 sibEITPEPARH 1o (P ABHARGRIS of the sedcmdtchomatedlsiigr aphi ¢
asurenent, an el ectronyographic measurenent, an
g8, €l RelIQ8NC %gg@hﬁxlngr aphiisiniTems UiRereint geserbfigpdhgasutput signal
concentration asurenment, a neasurement nade
compiset.oel ectrically, a photopl et hysnographi c 30
measurenent, a pul se, oxi neter nt, a
rre&@l?FaéWéEl?eth S&%’ﬁ%@nﬁ?g%oonﬁe a’glgg emitted from
2 bl SardndiBavAE e & asad indweetis wst to modifiatheepagmeter
at | east one organ o 52 WD 2004/ 054429
of the@olunt:=208810@01053 the user, a neasurenment of a

m crovascul ar property of the user, and a |aser. . . d
29, Dopphethod easttingeatclaing 79,Awketekb ihea Bioshdhmy agivi Hjngludes
79, wherein generati the ou ' . - ..
musclorseigBr oige DR B BT gl o Rl pRE CRLbAS rociving

the {éﬁ?drfsi/ L NG dRaAATBRS nibclt heiwgl untary 5 action so as
(0] cadgél

e an 1 nprovenment in the benefit-rel ated

varj abl.e., 94 h OksleRtin tRe Gicthythhidc avfddtyeincludes
90. { hé* %ﬁgﬂ tggcroé@ggg[g @%F?Zgi e ies an _anplitude of
cardi®Sqkiv Ay, @d wiferéihaceeteing therrgnyo siErhCBPIAeAF99sl Rehthe sensor

_output signal cqnprise configuring the output signal
51gr1abmé1qa‘§‘éq0ﬁth%0%@@{3aP'%Vlbedi fy the paraneter of the

011 her o waenong ey B oo ol T ST Rlngl Bomprses
mo@gq%[onig » Dhih® S AR NRELYA chAeb @l g tirturifetaaice df a portion
Fs>a

of a torso of the user.

92. A method according to claim 79, wherein receiving the sensor signal comprises
making a measurement selected from the list consisting of: a fast temperature
measurement, an electrocardiographic ~ measurement,  an electromyographic
measurement, an electroencephalographic measurement, a blood gas concentration
measurement, a measurement made photoelectrically, a photoplethysmographic
measurement, a pulse oximeter measurement, & measurement of a concentration of a gas

emitted from a tissue, a measurement of an electrical impedance of at least one organ of
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measure of baroreflex sensitivity of the user, and
wherein generating the output signal conprises
W@ ovitiogded ng t he out put signal to direct the UBET/IIL2003/001053
nodi fy the parameter of the voluntary action so as to
cause the inprovenent in the neasure of baroref]ex
the 1&ENSi teasiteyent 96 a nhicnetabodarauopsrti Althediser. finfhaglgser Doppler
wherein the benefit-related variable is selected 15
meaFgPiihe |ist consisting of: a frequency of
respiration of the use bl.ood pressure of  t.h .
93. Lo armethod RRSERIBSIRUARE 7 Srivaetrin AR B oo CHG o Sgfal cgmprises
nbl Zid BV R qitdct HRGusHSRmodify the patienedtydanayolomtary
Cmﬁﬁ@@%éh%%hgﬁg 3%er, 5 gglse-mave veF%city of the user,
actionabiagté cause amimapros&mentin tedevefitetatestvagigbleyser, a
measure of peak air flow of the user, an anplitude of,

94. a ASkicthgduh&erding uoeclaifn dhewhsein thenbenefigr¢lajed variable is an
conpliance of the user, and a paraneter of_ an .
amplifude of as«zsa%ql%g?féﬁ? geery gpd Hagpn %Hﬂgﬁﬂ?efb&"ﬂffpué éég?la(‘tofn g

i . | 16 ARR% HRESser &PMbETY fen@irirh&eosft thel voluntary
conﬁséqjglﬁlgll{ﬁ?gﬁtaﬁﬂr% t t(ﬁe user to nodi fgylt hglﬁrbar amet er of
actidr® asab umisarlye ingrovenmens o the amplibulg 96 therHesniEPBy enent

in the benefit-related variable. 97. A nmethod ) )
95. acQORARE tadcatlimigmod Slaimtis, ewnergiantheabénefit-rdlaied apgble is a
signal conprises,. configuring the output si.gn .
meagite e tbaraieflexs snsitiyitodit %/u%eﬁeanﬂa‘?‘&%‘iﬂe%engﬁh%?% @e bifput signal
' i HRP 5202188 directGRY E&er td tholdiTp Hivieamnéter of the
com};’yﬁg&ﬂ%ﬁfg 1|1rt1- gﬁ%;bﬁlégl \S/%r?abl e, sSo as to treat a L
volgdrd acticasousao caliss dlasiepuéventest insthe meggire af harpredlgx sensitivity.
according to claim93, wherein generating the output
96.Si N FhetidmchRs: tocdiif Yy riirgein e banefititelaedmariableis selected

direct the user tq nodify_the para er of t,he
from dheukit gpysistingtafon fregueagy p%re@@{ég)ntoﬁgﬁq F&?F’c?\/lél?r%c}]?refsﬁm of the

{h | dei ' asndLRial 1T ledel @Othe user,
usebﬁ%&;&;g%@@%@é&%@@gg@g@sg e Db aasg e U &

tissRCHkydeRRORY ROAIOGRthe 9Ber, A pmisehwai carslesiti ofgthe aisen 3ptatipgs in a
Wwherein generating the output signal i .

S P oo R R R RGP TR By amplce of s

skif Belisd ¥0]]E]1H1%_ JHHhAUERY &n Bferfal GontlidnaE Of the 1&€t, land agaramset¢rmf an

cause the inprovenent in the benefit-related variable, .
elestmcaslidgparh r efatheauser.opatl tihsreinfeensrating dhe SBIRUE tsigpay Capprises

the list consisti f: n | og: ' , ;
coniggere Dot sl Ry Bise B § Y bR EafRES of i votuntary
actfhs8 ral@' {\GubOtteliRipfBvéfhentiiehebehegordated varipbldie out put

signal conprises generating an intelligible stimlus,
9750 ASnLfRodLEiRSdink RECIHSE 03 Whe#Bidigkierhitey BaoarmRL signalfcomprises

the " 'voluntary action. 101. A nethod according to
condflgmiing 1R0outyvesigriah tagdirest tei usgr tormodify the nagamte of the voluntary

stimulus 10 conprises nerat | | .
sl Pore bR TR RIF L LRI AR ERE. s o st
calidigg-ggmlaraisegs@-dmmgeg text, a sound, a sound pattern,

and a dynam c graphical pattern, so as to

98. A method according to claim 93, wherein generating the output signal comprises

configuring the output signal to direct the user to modify the parameter of the voluntary
action so as to cause the improvement in the benefit-related variable, so as to treat a

pulmonary disease of the user.
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direct the user to nodify the paraneter of the
voluntary action. 102. A nethod according to claim
wa®4/09d32y ei n generating the intelligible stindmHE.2003/001053
conprises generating nusic, so as to direct the user
to nodify the paranmeter of the 15 voluntary action.
99. 102 méthod hardiagtorkdim§31 whetiaigenagtingtherainmt sigaal cpmpyises

t he, sensor, sjgnal c ri.ses ecel.\ t
conanging i aP A i e i it o PEUANY IR e B e voluntary
acticted bdiStalsbthe RApRVBLEL iQfthé bendfiaelatedhvgiablepad b to treat a
status paraneter 1s indicative of a state of health of

conditien wéethe et selveicdi fiomether it erpsisHae il Supewplagiepl disease,

C rises d r.ni ng whet her the 20 health status
prﬁgggﬂﬁfgglﬁiégg%l “threshol d val ue. 104. A nethod

accordi.ng to ¢l aim 103, .wherein neratd n . :
1002 A s B SR bl i
gen&%&@én hRIRAPR el SehloriRti e bfatto ifvdifytid padameter of the

characteristic passes the threshold value. 105. A
volungarpeciiadecor di ng to clai m 103, wherein generating the

out put signal 25 conprises generating an_al arm si gnal
1011 esp omeshadadoordies ¢v olam 1§01 whereithgenerdting the intelligible’ stimulus

characteristic sses.the threshal d I o
CONREISFOEFNSELE 8t letoge éﬁ‘%}lﬁ\s *?jg‘}*gt&ﬁ gl tﬁ‘gtl%ﬁf’%ﬁ%%ﬁﬁ%?% e e
alpBChintdricVtekN Gl ERE a JRARphdrhOshd Alghanie peiphidab patteri,ng as to

the sensor signal conprises receiving the sensor
direst haaberito maﬂaf%'ith‘ep@#m{fﬂ%ol?tb% poluataroctioso 107. A net hod

according to claim106, wherein receiving the sensor
102si ghahethodpedosding te ehéhnig0r edpicimeensnating the Asteigible stimulus

respiratory air flow of the user. 54 W) 2004/
coniRethy LU0 38,10 ATRE T isgt (o P ol (i Dafediler of the
vol&ggg/a\éﬁgﬁ.ei n receiving the sensor signal conprises

sensing respiration by sensing breath sounds of the
1034SCA m ﬂg(} a&o%hg odciafs QP,d‘igﬁ&eﬁloreEéi@h@tﬂQ Sons¥NEERIl Romprises

the 'vol'untary action includes the respiration, and
recaibi@pethe sgesversigriahdating sothigduehagicgaristic dodigativeest a health status

generating the _outpu signal to. ditrect t r
parfaet gt tegaPa R Nyt sRERRERRS L i hdiois o1 HBF g helh of
theQ%&D Rl RehekOn GeRbrRiddfhe JMART Righal BEmpiides tdetermining whether the

chafacteristiC i ncludes at” | east one breathing
heath rstatoest prrarsetbiepaseas afthwsshold malper ati on ti ne and

expiration time, and wherein receiving the sensor .
104 gAametiasp rcssrdingeteickimg 10he vdersor geeptiag thavowgut signal

the first characteristic. 1

111. A hod '
compFics aTHbObNE RAEFEIRS Ph UL SR sPene @ ReARihg hat the

ﬂﬁ}df%hﬁg%ﬁs@@pas@é’sech@%esﬁquy of a skin pulse volune
of the user, and wherein receiving the sensor

105. A method according to claim 103, wherein generating the output signal

comprises generating an alarm signal responsive to determining that the third

characteristic passes the threshold value.

106. A method according to claim 79, wherein the biorhythmic activity includes
respiration, and wherein receiving the sensor signal comprises receiving the sensor

signal indicative of the respiration.

107. A method according to claim 106, wherein receiving the sensor signal comprises

sensing respiration by sensing respiratory air flow of the user.
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signal conprises receiving the sensor signal having
the first characteristic. 112. A nethod according to
W@E b@inosu®, wherein the first characteristic iPCI/uRess /001053
an end-tidal C02 | evel of the user, and wherein
receiving the sensor signal conprises 15 receiving .
108.t ha methsdracwirdjngto ¢aim hdp, twherdin receivingitha serser sighal comprises

113. A npethod accordi.ng tq claim 109, wherein the
sensipg respEaRen S?ﬁ%ggg?3?§%W$%ﬂ1%FH§Fudes one or nore

109.;;&2%§h%35§c{cmﬂrt@%g§gf {:,]g;irllg glioréﬁ 3 ier Mqﬂ @212%@7\9%&%{%: ﬁlﬁlﬁdﬁse the
resp%éﬁo%utané 'v&{égéfin Eggné}hﬁrfgcfhet ARpHSEEnal QoﬁBHEJSYg&Bﬁging ithd 6@put

arameters e respiration. 20 114. A nmetho
sign#lae dirdétribe tser td mbdifyl 4 Paramister of thetrpspiralipi.ng par anet er s
include a pattern of inspiration and expiration of

110t ha yfeiod acrddetetlaind0er ahierein theefivtitchaactedstigniicludes at
conprises generating the output.sjgnal to direct t

leasiyere breg HREPHTRER FTRe Fom: IO BT eyt h fepend

whegéci)%éﬂleilv]ﬁdfg tﬂ(@%n@bﬂqsig@d? QoAliRes FaBivail MdisehicNddnal having the

ses’ generatin he output signal.to direct the
firstuBgtactenstimodi fy the pattern so as to 25 reduce a ratio
of a time period of the inspiration to a tine period
1110f A hetledphdodtdianto &hbn 1A9Mehheih dwechirstichgatterigicainpiudes an
79, wherein receiving the sensor signal, conprises h
averggh SeaEnsy @ﬁgﬁb}@ Rulsev %?)g? ﬂ? USers d ge‘ljlnn.gefce}VHg € sensor

sign(%fc?ormaprﬂég re%rééefggthé’ s&@é@sﬁ%&@hﬁﬁﬁ@%ﬁeﬁﬁsﬂ dh8facteGiSi&i sting

circu ence o e organ, a volune of the

or gan nd a pr. re.qfdsh .
1125cH PresBRsrEoRiBE Y bR 197 SheRRt M, g Nl dRA| it an
end4Qlal \GTT @&ivel bhehd wEs] anh aviredie reatving ithe Iserdes signal comprises

plurality of first, char?cte i stics. indicative of the
recejing theefiesas signahhaying the IR éﬁiﬁm‘ﬁﬁfbﬁucx/\her ei n generating

the output signal conprises: determning at |east one .
113r el Atiethethigecardimggiot ¢lainp| 1P aMbeieinthg pagmeter of the respiration

. .Characteristigcs, 5 € ' : i$ b@abtine th
incliS et Bt e Brafag Sl gheeBab it AR ileid yofuing the
outﬁ(ﬁtsk%iﬁl RBEQFsNGnkatial aherokbdt sighalrei dirabetler nenitognadify the
~relationship conprises using an anal ysis technique

timing| pavanagiers oo the respigdoorrel ati on anal ysis in a

frequency domai n and cross-correl atjon analysis in.a
114 i & methail raccddingl ®. claimellRodvheeainrthe Higning rerameisry gnclude a

wherei.n the first charac | SId . t
patieg) 8? ilﬂst?érﬁﬁﬁt.l é‘ﬁér?ép F%bolnoéfe ?rhﬁr {ééeg’péelg ra 1%2% %ﬁ%err]%tmgsthe outpu
sighdl3bmpfisesdRhéhtsl B opunéignd fo tirect tixemsoto modjfiathe paROn.

A net hod according to claim79, wherein the first

11 hapagifind S hb&orlifag! t4RmiMAl 11£a%herein generating the output signal
comprises generating the output signal to direct the user to modify the pattern so as to

reduce a ratio of a time period of the inspiration to a time period of the expiration.

116. A method according to claim 79, wherein receiving the sensor signal comprises
sensing a change in a property of an organ of the user, the property selected from the list
consisting of: a circumference of the organ, a volume of the organ, and a pressure of the

organ.
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one spectral conponent that is defined by points in

the sensor signal. 15 121. A nethod according to claim
wQa2@4/00d329 ei n t he spectral conponent is defi nePCDIL20@8/001053

first subset of points in the sensor signal, the first

subset of points being |ocated anobng a second subset
1170f Apanethed iancarfiagstonsleim S9gvelierai fthe rfiasit clfarantgristie includes a

r st set o ints.. the r st subset of
plugliy phdtE SaRTRED PRREINE 1002 R orBARG b, B, By and
wh&élﬁlgeh&&hgmbaﬁ@uﬂs@mcsﬁpﬂm property is sel ect ed 20
fromthe |ist consisting of. |ocal maxinm and | oca
i rctemating Beleggrmae elsiiopshin amone ths phaelyols gt characteristics,
dfaC|I|tat|ng i mprovi ng health of a user, conpri sing:
receiving a voluntary sensor signal i ndi cative of a

vol genttiig Heysimit eignslabspovisive abthe at ishitoine velhtinshipy
physi ol ogi cal variable is indicative of a voluntary

1182Ct AOtheffod LEBRIUSEr o 2RitheqET,Vinwi@rein @ fiting efhat edationship
sensor signal indicative of a benefit-rel ated

conpms% osiogi aarmalesis ssheiquassplepic dfani eropererdgion analysis in a
tre NS, Qeth S Y SLE A Sich b B SR D HE Rl 2D Lt ude

e user, responS|ve to the

vol unt ary sens g e be e
11957 hamelbg gy ﬁnaa{bguvf?egfnan i SR Pl RoiERles o
rela‘t'l%ﬁﬁhlf) ARGty & rhere apBitRl c@ﬁl}sbﬁléhts @t ¥l definad By points in the
action. 56 WD 2004/ 054429 PCT/|1L2003/ 001053 124. A

senpastsigdl.accordi ng to claim 123, wherein the vol unt ary
action includes respiration of the user, and wherein
120genArmethod) atdosdingitqxelains VY nuhereio iy firse shageqﬁertsap iipgudastaé least

t I d h t h di f
OHCSSE’F&FFQF Peery h’%t fslecge‘g‘fl?dah B3 e Seoft el o cor d| ng
to claim 123, wherein geperatin he out ut si
121c orpirinetbed aefordigg fq fging ed. @*ﬁsﬁg ths spesiralis annggt f‘ﬁ*g“ed by
a fﬁﬁ Gs‘ﬁbs%?ofﬁbqﬁtfs Yo 12 %el%f gﬁﬁle{he cffrsttshﬁset Bf)f)diﬂlts e QGédtéHhrnong

0 ‘cause an 1 np enent 1 n the eneflt-relate
a sqmb_nd sabsegofsints iathie abrlser sigldl . differant frord theofirst subset of points, the

faC|I|t tin roving health of a user, conprising:
first EhsplR ﬁ@’“}igﬁh‘%glg%g RPBYSF and a second sensor

signal; 10 |dent|f%/| ng.a first characteristic in

123.eadt methedoaccprding §llan%e1r?§of""h§lfeg‘h dhe g%npﬁeprogggfo}sdselected
froﬁle&lgﬁ c?)'ngigﬁ'lll gbﬁ:af 1#1533 2CRANTEG & éllllﬁ{al & thé‘ééh%tsigfﬁl of

a vo e user; eriving a second
characterlstlc fron1the first and second sensor

1231 gamsthba fordacititatiag improvingdeakls pﬁmst’}ev,esomprism second
grfrégfeiv%gl Sat Ivglum%np esern?stolr nggnalp &J' ﬁ}{,te gf %nvolurlv\41 physmloglcal

variable, which voluntary physiological variable is indicative of a voluntary action of
the user; )

receiving a benefit-related sensor signal indicative of a benefit-related
physiological variable, which benefit-related physiological variable is indicative of an
amplitude of respiration of the user; and

responsive to the voluntary sensor signal and the benefit-related sensor signal,
generating an output signal which directs the user to modify a parameter of the

voluntary action.

56



10

15

20

25

30

15 the user to nodify a paraneter of the voluntary
action. 127. A nethod according to claim 126, wherein

w@emeatdeng t he out put signal conprises confiBCF/iego3/001053
the output signal to direct the user to nodify the

paraneter of the voluntary action so as to cause an
124i. mpk ometied t accerdingp hy silaitmo gi2d.awheegin dhe evabantapeagiion, mpludes

whi ch i stic.is.indi.cati : .
res BB 50 S A PGSl nd GpbPclgRl bt daing
the bi§upsiblto 8irgh te useOMBMERS QRIf@nh et ¢fghé respicatioput

si gnal responsive to the first characteristic and the

125€CQNG RN AhbRIAS tbCelath? 9123 WRéBRU gbfratirRCithd toatpud gsignal

i mproving health of a user, conprising: recejving an
comgiseseordigubing denuipnt sienelbto diteghthe uperdp saadily dhgparameter of the

abdom nal 25 breat hing. of sergy AV : :
VOlPﬂtalfya%&’é’nb?’oegﬁ ?9 NG S s OYP rg%f%}ﬁ%rﬂ 1|Snt ¢ gﬁiad\i}eﬂe%% dphysiological
varldb@y. aci ¢ breathing of the user; responsive to the

abdom nal and thoracic breathing sensor signals,

eneratjng_ an .output signal ich directs.t.he user to

12@0@@@@0«%@; fasditatingoympreding healthy agiser, fRMREEPE: 30 130.

ﬁf n%&éégﬁg%‘:fﬁgfs@hw sk aﬁngi A eddrl se &ind);t he paraneter

T
spiration n satlrringS parameter of the
r esjdientaflyingrg fissh dhavhetemsitic inen deaat omyyof the fusit susorsiignaband the
57 WD 2004/ 054429 PCT/ 112003/ 001053, co i ses. )
socgh e N A G5t FIAPLEAS e O p SONB L fiop ot the wser
Modjd%itde $deBhEhRAERARIE FronDthd Aistr@Psdcahd @Bnsot Jignals in
A nmet hod” according to claim 129, wherein generating

corhbieatoor; pod si gnal conprises configuring the out put
ignal to direct th er to modif h :
N T e L

theRRYSlo Ty PpardtAdteRdT the 0bluhlagy atsion. of  which the
abdom nal "and thoracic breathing sensor signals are

127.NdiACRLdNS ab di_ng RLNGs a060neHeRdn t &netafing hdloutput signal
wherein the physiol ogical variable includes a phase
comprifes congringtthe entputhegrb o direcd thebrsertorinadifathg perpsneter of the

oL SR L, G5B B R er o

whililf 186 becbfld ERBadts®iiciPinandiite, t he parameter of the
respiration so as to-cause a change in the phase

12811 T1a8 .rtﬁé][ﬁﬁd a%ﬁ@rdl iethad aoeorididnt SerelAing #31 output signal
wherei n the physi ol ogi cal variable includes a ratio
comprisdsdgemierating tthe atyiun gignab réspoukive ¢o thvo fizt i chatsetesisti¢ ggd the
ampl j tude,. and wherein generating the output signal
Sec@ggrﬁl“?@%tgn%’&nfi guring the output signal to direct the
user to

129. A method for facilitating improving health of a user, comprising:

receiving an abdominal breathing sensor signal indicative of abdominal
breathing of the user;

receiving a thoracic breathing sensor signal indicative of thoracic breathing of
the user;

responsive to the abdominal and thoracic breathing sensor signals, generating an

output signal which directs the user to modify a parameter of respiration of the user.

130. A method according to claim 129, wherein the parameter of the respiration

includes a timing parameter of the respiration, and wherein generating the output signal
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15 nodify the paraneter of the respiration so as to

cause an increase in the ratio. 134. A nethod
waecwansi4zgy to claim 131, wherein generating theCDUL2008/001053

signal conprises configuring the output signal to

treat a condition of the user selected from the |ist
cornpuisss genergfingfthe ouipyesq hvto ditsst thefuse fgrraodifitithe Aingipg Parameter

bstructive pul nonary disease. 20 135. A nethod
Ofg%ﬁ%?ﬂglﬁb: receiving a sensor signal indicative of

130, o Fiety S aSionfing 1P ima L Do BORER Epaaifie bRt signal
comp 92 conHQRRAhE IR sAbPHY disdcd MR uth ke Mddafyse %obﬂaﬁ] eter of
e

subj ect to involuntarily nodify a parameter of t
therrespiiatian seas tocrusgEn improvement i eadwsickngiceb veidlaefiths user of

W hT RGN Pl SRl Seopirgifel SERIARER o

ith th iration..1 t hod di f. . aj
153 B RRERL st T4 QB R AR R 8 s o
phésRCiritenbe tRRVRANBO abIbMe BEARInE NhdSthe] @Btacics breathing, and
sl eeping. 138. A nethod according to claim 137,

whatein genergingcthaoiipyt sigealowmuises efrfiguring she owprt Heral to direct
thegtgs%g oa%bgi?% gal?egp&g T eeg rf ofégg \rr%p’f%tgo&a%’éf‘}ﬁ B:Efs%ta &laﬁ&@ in the phase

difRedide. 2003/ 001053 139. A nmethod according to claim
135, wherein receiving the sensor signal conprises

135 eCQl Yithed bb&r&aR s Elafith 408! wHheR thé Bhyxilb&64l vasiable includes a
unconscious. 140. A nethod according to claim 139, _
ratighef ebdominalebrodthipgtameplitadss ty thoragit breeding awplitude, and wherein

recei vin he .sensor signal ~when th i i S:.
et e BO IS ERT PR GG BB BURTEN St peer o
mIE@§ahY pAEmERE oSIBB $¥pirsli GG asao ETlise 3@ IncréRE & therrgtid.he
sensor signal when the subject is anesthetized. 142. A

1388t hodndinsd fRedhingatd Nthifd dBAIRARESN Oendratifi®! the output signal
conprising: neasuring a voluntary physiol ogrcal
comgrisasbtoafigwhng thei autpuiciignal ity eaffa aon%ﬂiqmoﬁt user selected from
biiorhythm c agtion of the use an ener at,i
the sk spnslina oF , cfemive, Beirh B 209 SFERE [ sHgetfye, putmonary
diggssor signal; determning a |l evel of a variation over
time of the voluntary action; and responsive to the
| evel of the variation, generating an output signal.
13543 A methed s@@PEEBST di ng to cl ai m 142, wherein
det i i . I, i afi i .
dot Sr A8 st (U inBharhiebA BB Bt o SOHRES FRSRe antonomic
coftaslidfibteatiéngisdmaginakaad 15 144. A nethod according to

claim 142, wherein nmeasuring the voluntary .
respons%ve to the sensor ggnal, gegneratlng an output g/1gna1 which causes the

subject to involuntarily modify a parameter of the respiration.

136. A method according to claim 135, wherein generating the output signal

comprises generating the output signal slightly out of phase with the respiration.

137. A method according to claim 135, wherein receiving the sensor signal comprises

receiving the sensor signal when the subject is sleeping.

138. A method according to claim 137, wherein generating the output signal

comprises generating the output signal so as to treat sleep apnea of the subject.
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physi ol ogi cal vari abl e conprises nmeasuring respiration

of the user. 145. A nethod according to claim 142,
wob@rnes4a2det ermi ning the | evel of the vari ati oPCT/0M@03/001053

time conprises determning a |level of variation over

time of an envelope of the signal. 20 146. A nethod
139ac (*Ao netithogl acoordingi tmeladd, 136heheem Id@eu@mm“fhﬂ segsartsignabeasnprises

e varil at| ne CO ses determ nin
fec%\%l eo?en%rs}%‘?f Wh @SPH?JF%S é‘ﬁ‘“%npl i tude of ? hg
|
R o R LG 358 S kST o T e

rec&gfﬂgrthef%ﬁs&%ﬁﬁﬁﬁvﬁéﬁ‘&e%ﬂg@&% iPf cotpd.i ation over time

east one of period of the signal and a
ra 4
141, 35 BSpRUSERE i s AL DO G IRl
rec&lvgfgahe ssnGigrabtvhys thegubjebtyis anesdetizad. ng t he sensor
si gnal determining a |l evel of a variation over tine

o hator D R R B v et P sings o
20046051429 VR JA0RBLABRricb kO i TRAG BT ot Grary

to clarm wher ei n de ermnlngthelevel of the
biovtgthmiciaction olbtp e eandigsneraing b sepsphegnal yesposgive thereto;
varlatlontgo as to facilitate a diagnosis. 150. A

net FSEVHEC0F Y Y8 ai m 148, wherein deternining the

| ev@éte@hinin3@ 1¥vdl o b vefiaticdMBer tilme®{ GRINlERS action; and
determining a | evel of variation over tinme of an

env Eispprsivsrio theeleve of thereariation pengrating HoMRM W -ng to
cl ai m 148, wherein determning the |level of the
143ar Aanétbod aapomting tonaaionid; ivdereinl é@teﬁnmmgﬁbe levebeigthe gariation

cor%ér%‘e?iét%%elﬁﬁ%ta%Lﬁ%‘%ﬁgee‘”ag?%éls%znﬁﬁ% e %9%%‘4
determ ning the J.evel of the variation 10 over
|I§%Ig ‘ge?‘@f’ D nfp LY el 4%of “@’ﬁﬁ%t PSR UG ﬂf"i r?é‘)luntary

ph}%;ol 1%;11??%%%1 @S‘m ises teaP®{doddspHatibhef Ble@Ra@. and a rate

145. A method according to claim 142, wherein determining the level of the variation
over time comprises determining a level of variation over time of an envelope of the

signal.

146. A method according to claim 142, wherein determining the level of the variation
over time comprises determining a level of variation over time of an amplitude of the

signal.

147. A method according to claim 142, wherein determining the level of the variation
over time comprises determining a level of variation over time of at least one of: a

period of the signal and a rate of the signal.

148. A method for facilitating a diagnosis of a user, comprising:
generating a sensor signal using plethysmography;
receiving the sensor signal;
determining a level of a variation over time of the signal; and

responsive to the level of the variation, generating an output signal.
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149. A method according to claim 148, wherein determining the level of the variation

comprises determining the level of variation so as to facilitate a diagnosis.

150. A method according to claim 148, wherein determining the level of the variation
over time comprises determining a level of variation over time of an envelope of the

signal.

151. A method according to claim 148, wherein determining the level of the variation
over time comprises determining a level of variation over time of an amplitude of the

signal.

152. A method according to claim 148, wherein determining the level of the variation
over time comprises determining a level of variation over time of at least one of: a

period of the signal and a rate of the signal.
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