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Met hod for Diagnosing Psychiatric D sorders
Backgr ound The present invention relates to a nethod for d'
psychiatric disorders by nonitoring the pattern of
rate, and nore particularly to a nethod 5 for diagnosi
di sorders by nonitoring at |east a portion”of a subject]:
heart rate pattern. The present invention also provides a nethod for
assessing the effectivene Jc o|sorders
i | no reliable
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"l aboratory test' for nental i |1 ness. Di agnoses are still made
"clinically', on the 10 basis of subjective experience [synptons] and
observed behavi our [signs]. G ven Bagkagtiound-ul ti es of defining norma
experience and behavi our and the |ack of any reliable objective
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basis of subjective experience [symptoms] and observed behaviour [signs].

Given the difficulties of defining normal experience and behaviour and the lack
of any reliable objective indicators, it is not surprising that to date, all systems of
diagnosis/classification in psychiatry have been less than satisfactory for one

15 reason or another. A reliable laboratory test would be of enormous practical
value in everyday clinical practice and contribute greatly to advancement in
theory and practice more generally.

It is suggested that hitherto attempts to find ‘laboratory indicators’ of mental
iliness have failed because of their conceptually misguided approach. Previous

20 researchers have tended to look for some ‘fixed’ chemical/anatomical lesion in
the brain, in imitation of a neurological or neuropathological approaéh. Iif,
however, there is no such ‘fixed’ lesion, but rather a functional disregulation,
[like a 'tuning problem’ in a car and TV set], then the neuropathological
approach is doomed to failure.

25 The present' invention seeks to provide a method for diagnosing psychiatric

disorders or to at least provide a diagnostic method that may provide objective
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a subject, the nmethod conprising the eps of: neasuring the
subject's heart ‘rate pattern and; using $aid pattern to di agnose the
psychi atric di sorder. 5 The present invention is based on the . .
i denti fi cati on indicatioy cofoclipicabl sigiusagnd change cand i eantributgedp hea diagnqsdic
and psychiatric_status. |Ip this respect, it has been found that certain
clinical stat esasoﬁeés'@ﬁﬁépgﬁ I8ftassociated with distinctly di fferent
heart rate patterns. The heart rate pattern nay be neasured over a
variety of time periods. Thus, in 10 one formthe heart rate pattern is a
circadi an heart rate pattern, in thSummanyof the Inveationed over a 24 hour
period. Whilst the entire circadian heart rate pattern may be used in
the nmethod of the present invention, certain portions of the circadi an
heart rate pattTFings,nthe presentenvestion @rovidgsoa empthochfart diagnosing: d@epsychiatric
In this respect, psychiatric disorders may be jder?‘tified gnd di agnosed from

15 anal ysi s of @iFaFdeEiR @ sHblectpthe Beod\FemPHSIHG: _Fo?ﬁ%p%_P tReaY eamattern
heart rate P34 Hider's Qg%hgﬁi},lgg?J'arérhggf?;%?@n&sihﬁvgéléﬁté?‘hst% BizRodBStha

nmet hod for di ag?l05| ng-‘a’ ps der ect, the nmethod
conpri sing the séwbsatAt distragnri ng at |least a porti om of the subject's
circadian heart rate pattern and; using said pattern or 20 portion thereof
to di agnose the psychiatric disorder. When the nethod conprises the
measurenent a PPRéiReséft iMRnfibh G3%BabedNEA the identifigdtiriaf epsydiipysidiogioal
measured may be varied provi Hed t bl

e portion is capable _ of exhlbitingt_a
pattern that cocoreélaties betweepspidphysicat phrameders. and psychpalrici siatug. In this

10 respect, it has been found that certain clinical states are consistently associated

with distinctly different patterns of biophysical parameters.
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The biophysical parameter measured in the method of the present invention may
be varied provided it is capable of exhibiting a pattern indicative of a psychiatric
disorder. Thus, the 'biophysical paraméter may be selected from the group
15 comprising: EMG, EEG, eye movement/tremor, blood pressure, respiration,
blood-chemistry profile including levels of hormones, neurotransmitters and

neuroregulators, galvanic skin resistance, core temperature and heart rate.

Methodologies for diagnosing psychiatric disorders using the above biophysical
parameters would be apparent to one skilled in the art. In short, the parameters
20 would be measured and monitored in subjects to establish and identify normal
abnormal profiles of the given parameter. Once the normal and abnormal
profiles are established subjects may be tested for psychiatric disorders by
monitoring the pattern of a given parameter and comparing said pattern with

reference patterns indicative of a psychiatric disorder.

25 Heart rate is one biophysical parameter that can be readily and conveniently
measured. Thus, the present invention also provides a method for diagnosing a

psychiatric disorder in a subject, the method comprising the steps of: measuring
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form t i‘ pattern is neasured over a period of at |least _.
apptoxi m nut es. The heart rate patter Tind jfect
whi | st asleep and during the transition from bg ; p and
asl eep to awake nmay be particularly useful in the . v
-3 - method of the present invention. Thus, whe & et hod conpri ses

t he nmeasurenment a portion of the circadian heart rate pattern, the
portion of the ci.r.cadi an _heart rat attern i.s preferably the slee
portion and i nﬂb%rwt?!ﬁ&asraq fai%%%tgefﬁoraﬂ on4SHe | ﬁﬂpn&aﬁﬁé“ttroaré?gri‘%? Jhe
t he subj ect imp%yé}'\'igtr’fﬁj?isgfde?! eep. 5 The heart rate pattern may be

neasured in a vafiety o ormats. Preferably, the heart rate pattern is
nmeasured as beats per mnute over tinme. Alternatively, the
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of [heart rate (t+1) - heart rate (t)], wheret is ~ time in mnutes,
over tine. 5 measwedraver a 24 houaperiogt eVhilst éher eotireaciscadisothaart rate pattern

measured in a pluralit f. f ar npt and the plurality of .fornmats Y
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: In this respect, psychiatric disorders may be identified and diagnosed from
analysis of characteristic patterns within portions of the circadian heart rate

10 pattern.

Thus, the present invention also provides a method for diagnosing a psychiatric
disorder in a subject, the method comprising the steps'of: measuring at least a
portion of the subject’s circadian heart rate pattern and; using said pattern or
portion thereof to.diagnose the psychiatric disorder.

15 When the method comprises the measurement a portion of the circadian heart
rate pattern the portion measured may be varied provided the portion is capable
of exhibiting a pattern that correlates to a psychiatric disorder. In one particular
form, the heart rate pattern is measured over a period of at ieast approximately
90 minutes.

20 The heart rate pattern of a subject whilst asleep and during the transition from
being awake to asleep and asleep to awake may be particularly useful in the
method of the present invention. Thus, when the method comprises the
measurement a portion of the circadian heart rate pattern, the portion of the
circadian heart rate pattern is preferably the sleep portion and in particular the

25 sleep portion including the transition of the subject into and out of sleep.

The heart rate pattern may be measured in a variety of formats. Preferably, the
heart rate pattern is measured as beats per minute over time. Alternatively, the
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di sorder in a subject, the nethod conprising the steps of: neasuring the 10
subject’'s heart rate pattern in a plurality of formats, such as beats per

m nut e over time and [heart rate (t+1) - heart rate (t)], where t is
time in mnutes, over time and; diagnosing the psychiatric disorder.
The method of the present invention nay be conputerised. In this respect, a
subject's heart rate pattern may be neasured and recorded in a formthat
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in a subject, the conprising the steps

rate pattern ofdifférengelpletis pnederabgfm@mtr@‘ [heact raeé {ten - \Nebh @ite [(Hhsvhareet is
20 reference heart rate pattern indicative of a psychiatric disorder

wherein the  time it @irytes, exelrtimattern is provided in a conput eri sed

dat abase. The subjects heart rate pattern nay be neasured in a

vari ety of ways. Preferably, the subjects heart rate is neasured with
a noni tor tHHat Obcourses thesheart rate pah&tnldaasubid@wbemnéameg iarebplustality of

25 When t he nethod of , the resent in on i nvolves the, use ference
hear t r at d° ?ttse ﬁepmlgi/e\égg{"h@ﬁtslt '\F!@( \eb%at"f%q ﬁgoge&,erbgovgﬁgg@se

and preferably
dovel oped by o éﬁyggntatnc di dsqrders accordméqf ta the metp]%%boef the fpresent qventnoﬁh Thus,

psychiatric theli pme@at snventitet atlso rm'oetde;pacmethiwd tfer rdtagnosmgV%epsydmatnc
bi ophysi cal paraneter is a circadian heart rate pattern, the reference
heart rate pat t4$9rdeayinhba suPiest cther F@ﬁﬂ"?ﬂo@‘émpf'ﬁ'ﬁ‘gt the steps afhaneaswing he
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over time and [heart rate (t+1) - heart rate (t)], where t is time in minutes, over
time and; diagnosing the psychiatric disorder.

The method of the present invention may be computerised. In this respect, a
subject's heart rate pattern may be measured and recorded in a form that allows

15 it to be cross-checked with a database of reference heart rate patterns indicative
of psychiatric disorders.

Thus, the present invention also provides a method for diagnosing a psychiatric
disorder in -a subject, the method comprising the steps of: measuring the heart
rate pattern of the subject and; cotnparing said pattern with at least one

20 reference heart rate pattern indicative of a psychiatric disorder wherein the
reference heart pattern is provided in a computerised database.

The subjects heart rate pattern may be mea_sured in a variety of ways.
Preferably, the subjects heart rate is measured with a monitor that is unobtrusive
and leaves the person freely ambulant.

25 When the method of the present invention involves the use of reference heart
rate patterns, the reference heart rate patterns may be varied and preferably are
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The present invention may be used to diagnose a variety of psychiatric

di sorders. For exanple, the nethod of the present invention may be used to
di agnose a psychiatric disorder selected fromthe group conprising; General
Anxi ety Di sorder (GAD), Panic Disorder (PD), Obsessive-Conpulsive D sorder
10 (QOCD), non-psychotic Mjor Depression, -3#at of orm Di sorder

(hypochondri acal type), Delusional Disorder (paranoid and somatic type)

Attention Defigd c#gg) |

Heart rate patter n@e@?ﬂgbllecftp 8( 1T)y g"f‘gﬁ%@"gﬁ nt ac§ ?Qhéﬁfsmv&?ggr sE'FPaC
produce noi se disatdenmio Hetepming &eypiodiepatterhat i on of the heart rate pattern,
which 15 is clearly undesirable. To assist in accounting for and thus

negating the effects of noise, the nethod of the present invention my
further conprivmenltfie R6ORyIEal parakietér &UQJc%éd%nai‘?éé rateSSattdthO !
time the subject is being ﬁ%aé%t ﬁf to the JY pa E Pﬁbréﬁ&

present i nventheaart rate\pattesn zma;ebe(selémed tftoen dTI@sﬁ\rblﬂstrata‘d i t]b:eye:taraplescar&‘i)m

di sorder in.a suhject, the netho t he ste s of: measuring the
subj ect's Eféarﬂ arfigylar fhasepgtterps Q@d gg%lﬁﬁfé heart rate pattern
with a record of the subject's activities and; conparing said pattern

with at | east one reference heart rate pattern indicative of a o
psychi atric diEw® c@'ﬁsﬁhferll@"veﬂttqiib may b,%nwcrst@n d«ﬂgrtqse @Maaety fhpsyehiatrice

B fects of  noiEotdRrE & miabtoi®, He etnpd o s BleskR sfystiteh i d fusge to
- 6- ~ Pref Qiué@‘\dse Tahﬁsﬁcﬁﬁ&rrﬁ Gsobdit SelBLRE fronfthe ‘th bﬁ%diﬁﬁﬂi’élh?eg;e?ngral

daily diary that onpl eted by the subject when el ng subjec
t he met hod of Ameetyrﬁsemier (GADmanmcoalsorder (PO eOpsessive-OompuisivenDisayder

al so be us nmonitorin e effectiveness of .a . ticul ar )

Creatment Eim(GICPY Me-pey/iobe et Depressiohsomatatarp yshkr gpcthondriacal

di sorder. type), Delusional Disorder (paranoid and somatic type) Attention Deficit Disorder
(ADD) and acute Schizophreniform Disorder. : ’e

Heart rate patterns may be affected by a range of factors. Some factors may
produce noise that may hamper the interpretation of the heart rate pattern, which

15 is clearly undesirable. To assist in accounting for and thus negating the effects
of noise, the method of the present invention may further comprise the recordal
of a subject’s activities throughout the time the subject is being subjected to the
method. '

Thus, the present invention provides a method for the diagnosis of a psychiatric

20 disorder in a subject, the method comprising the steps of: measuring the
subject's heart rate pattern; comparing the subject's heart rate pattern with a
record of the subject’s activities and; comparing said pattern with at least one
reference heart rate pattern indicative of a psychiatric disorder wherein the
comparison of the subject's heart rate pattern with the record of the subjects

25 activities allows for the effects of noise in the subject's heart rate pattern to be
negated. '



Thus, the present invention also provides a nethod for assessing the

eff ectiveness of a treatnment for a psychiatric disorder, the nethod

conpri si ng the steps of: measuring the subject's heart rate pattern
before and during said 10 treatnent and; conparing said patterns for
changes to determ ne the ef fectiveness -8 -the treatnent. In one
particular form the subject heart rate pattern may be measured before,

during and aft pfefgatly é&’b@ S Sefect’s dctivitiesCEorpAsds & dailg diary that |
treat ment. ePre%é'rg%I’j‘;, t edf??eat nent is g’llderug t?eat ment iIISﬁ \l/\%Ych t'hse

drug i s adnmi ni sorapleded dyl the subjestibjheat beiRgr subjectedeto theematied tof dhenpresent
may involve the adpinistration of a drug selected fromthe group

conpri si ng; beW@H{pﬁaepi nes; anti-depressants such as Sel ective
Serotoni n Reuptake Inhibiters (SSRI's), Tri-cyclic Ant i depressant s
(TCA's) and Reversible Inhibitor of Monoam nes (R MA's); and

sertraline. ?2be prasent iswentiom ma alsonbeiusefulSar monitesingi thedeff@ativeness of a

reference tg the follown exanpl es. , The description of the exanpl.es.
in no way | Pni PaTcHEAr gﬁgﬁ@?@?mt-)?dmm%ea to %r%‘@ﬂﬁtngl‘#&g i PR psyEhiaric
Exanpl es disbhgerdat a presented in exanples 1 and 2 illustrate the

rel ati onship between 25 circadi an pattern of heart rate and psychiatric
di sorders. The independent variable in the exanples was an ACTI VE axi s

| DSWTTIR di sgder ol hern oventbhViés" bitidbe ™ haihs foPe adhadiifg! b

manual publi she .
-7 - Psy csffettiviene’gsefca atdatment foreadssyehititric disarden! the RrbfddRcordprisings
wer e nmade to control for a nunber of possible confounding influences on
heart rate. -Al {he steps of: measuring the subject's heart rate pattern before and during said
10 treatment and; comparing said patterns for changes to determine the
effectiveness of the treatment. In one particular form, the subject heart rate
pattern may be measured before, during and after said treatment to assess the

efficacy of the treatment.

Preferably, the treatment is a drug treatment in which the drug is administered to
16 the subject. For example, the drug treatment may involve the administration of a
drug selected from the group comprising; benzodiazepines; anti-depressants
such as Selective Serotonin Reuptake Inhibiters (SSRrI's), Tri-cyclic

Antidepressants (TCA's) and Reversible Inhibitor of Monoamines (RIMA’s); and
sertraline. '

20 The present invention will now be described with reference to the following
examples. The description of the examples in no way limits the generality of the
preceding description.

~ Examples

The data presented in examples 1 and 2 illustrate the relationship between
25 circadian pattern of heart rate and psychiatric disorders. The independent
variable in the examples was an ACTIVE axis | DSM-IIIR disorder (“liR" -
revised third edition of the diagnostic manual publishéd by the American



subj ects were given careful instructions in diary keeping. The diary

consi sted of a single card with provision for hourly ratings of
potentially confounding 5 influences that included: physical exertion,

i nt ake of tealcoffeel/al cohol/nicotine and social .interaction.

Only certain diagnoses were studied. The aipwas to select readily

di agnosed - states between nornmality and psychosis and the followi ng were

i ncl uded; ralized { J d ) ' . ,
(hseasi ve- ConFRvBATIA ASSeRGUPaY EIEREndast vaoRblR, FAMARR: | EROf svereomade
Cpar anot d ana ‘Sl for, S HCBEF B osshig cdotfiidinaibtiiedtid off it Fite. A

Cinical subjegbfectewers g earefuildnspadctiotelini digryekdping. o Thet diafncaskisted of
psychiatric unit of a large teaching hospital. Normal control subjects

(without 15 ansimglet oard ovitihspravisioni fori howdysyatingse obbpatentially reanfounding
e ot ul Fngebyine Shugec SR RB Ao Lbre PRLESRbRRHE BroTElGER
the above |i stpg s@@;gicihtté;l'é%ﬁgrger s. Age was restricted to 18-65.

o be

Subj ects were require physically healthy and were excl uded, if
after full physical exam nation and rel evant |aboratory investigations,

t here was 20 ' 1.C o) g ) f

rate. Subj oot SHUERER Sladbsel Uiblel Bucfed " THE il Bag b SHiad] o8ty pRlidose
al cohol and i Iskaest befwbrinisithality and plyichasisebhar tise Wollowimrlavére siliaddd;
subj-ects who had not taken any nedi cations W thin tw weeks of

admi ssi on, t hésenambzeddAmdety Disordgr (&ARRt Panic Ngasdernt Obsessive-€laraRulsive
at the ti of..recprdi t hey showed cl ear. evidence .of ag_acti axd

| di sorder'd nd SO ﬁ&%r@'st 'Psﬁ\{\sﬁ'lﬂt'ﬁ‘ateiﬁﬁwrhii%ﬂfﬁgggnmggﬁ‘aé%%f}@ezbgﬂ?‘%rI
cases an ' ! @ng iBRei ERsdralr f(parartidizprt Somvatib typeyand
who had been gpymhd?@é%bfa | ,gl{sr%g?@gtg! gg%'tgg{ ﬁggﬁ me of recordi ntgb )Save
t he opport uni tagcute Sekimspheeniform Distirderti on effects in each di agnostic

cat egory. -8 - .
Measures of 24 hour, m nute average heart rate (24MAHR) were obtained with
the use of a IGimicalmenbleets twete rsulectedd frdat acormscatiod| admissidre tobEai aedit

using psychiatric unit of a large teaching hospital. Normal control subjects (without
15 any history of psychiatric illness) were obtained from students, nursing, clerical

and medical staff. Patients weré included in .the .study initially if they satisfied

DSM-HIR criteria for one of the above listed axis | disorders. Age was restricted

to 18-65. Subjects were required to be physically healthy and were excluded, if

after full phyéical exami}iation and relevant laboratory investigations, there was

20 evidence of any physical disorder that might affect heart rate. Subjects were

also excluded if there was any evidence of recent alcohol and illicit drug abuse.

Whilst efforts were made to select subjects who had not taken any medications
within two weeks of admission, those who had been taking medications were not'
excluded if at the time of recording, they showed clear evidence of an active axis
25 | disorder included in the study. Medication histories were recorded in all cases
and the inclusion of both medication free subjects with those who had been or
were taking medication at the time of recording, gave the opportunity to examine

medication effects in each diagnostic category.



a conventional ECG nonitor. Data acquisition was unobtrusive and |left the
petson freely anbul ant. 5 The nunber of serial recordings. per subject.
ranged from2-10, with a rounded nmean of 3 per subject. The purpose of
taki ng serial recordings, was to exam ne the extent of intra-subject
variation in circadian activity, dependi ng <§en changes in nental
state. Typically, serial recordings were obtained every third day.

D agnostic rea d &'t [ |

hs dat a ver o onASSIRS ANUFCRINGE RuerayOhoah @6 [2AMALTY WERP bEldited Win
seri al r etheer d$en @ adhemart mednitor tisdtyreturngdmiata admparablepter that bb@ned usung
subj ects who were . readmtted duri this per.iod
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circadi an acti ﬁé?s‘én%eég%ln?dm%qt it is difficult to quantify this tenporal
[ [~ 1or

aspect in a 15" "nuneric and there are certain difficulties in

creating conposite group data. There are a nunber of pitfalls in
si nply aver agi t he dat re a obvyi ous_changes in, heart rate
depentii ng. on whOBITMBSLSE seir ecdidings ger SUBISEt Eedds ok 21 0 vieh rqmﬁed

there is consi H\@’aﬁ%fes Féf é@tﬁjbgﬁm);ﬂetph Eéeespta'ﬂﬁg Eénélfre orqnné% fvflé‘sr %cat%ue

i ndi vidual s - both erns o oto engt

time they usuatHey eadtempof I-mmaesubjéctowanatwre iro cmcaulan aaoavayge @penulm_l;atwpon
t he resul t| average woul d i nevit abl be conf ounded, by, over | appi ng_'
segnents of el mrakdl stets. viTypically wesial seeprdings werq sbtainrd enenafhird

heart rate 33?%’% DiggnoflGPeessesiis Yo adeaG,TIPRYT 0 Fack s oboRing”

degraded onQ' | astdatamidhe dbrsined tver Nire ehad two yehrdiin@as poasibleifd obtain serial
appropriate net hod of group data reduction for conparing patterns of

ci rcadi an act i (gaojdipgs e r(ﬁlatﬂ@lserlmngjp&gﬁdges a percentage cfngihiecisriwbe were
gualitative as n cl assification of i ndi vi dual
recordings in {)er 'tgﬁ%&%@lﬁo‘g rphol ogi cal' features. This was

t he approach taken in the exanples. Individual records of 24MAHR were -

igp-es, baszgpg{quﬂ%? 75ts°0r Redrm rate' G higRshf 'dSi'/' L ftﬁéec?t}al’?aatlve aspect of

circadian activity at a glance, it is difficult to quantify this temporal aspect in a

16 numerical form and there are certain difficulties in creating composite group
data. There are a number of pitfalls in simply averaging the data. There are
obvious changes in heart rate depending on whether a person is awake or
asleep (see Figure 1) and there is considerable variation in the sleep habits of
different individuals - both in terms of when they go to sleep and the length of

20 time they usually sleep. Hence, if one were to simply average group data, the
resulting average would inevitably be confounded by overlapping segments of
sleep/fawake activity between subjects. Also, potentially relevant transient
changes, such as a sudden elevation or reduction in heart rate during sleep and
awake periods, would tend to become degraded or ‘lost’ with averaging. Hence

25 averaging is not an appropriate method of group data reduction for comparing
patterns of circadian activity between different diagnoses.

A comparison of the qualitative aspect requires a pattern classification of
individual recordings in terms of particular ‘morphological’ features. This was
the approach taken in the examples. Individual records of 2dMAHR were



their circadi an norphol ogy. A frequency count was then made, of the pattern
types found in each diagnosis and a Chi-square test applied to see if any
particul ar pattern predom nated. 5 Findings are presented bel ow, Exanple
1 describes qualitatively different circadian patterns and illustrates
how t hese data can provide clinically usef ud - I nformati on. Exanple 2
shows the results of group data anal ysis and i ncl udes -an anal ysi s of

medi cati on ef sapérmposed on a VDU and classified into different pattefXihddd: Hasedlon
Measures of 24MAHR provide a tine history of two broadly different, but

conpl enent ar y tNeis Eeadiaps merphalesian Afrenvpngy cowat Masstheasmade, airtherpatiern

Contours of abli 13 i e Blebrhis, Re’ BCHRKRE IR R B X5 Wl
around whi ch paridutarpatidn predémirRiiedary. The second aspect is revealed in
a variability or difference plot, 15 [pulse rate (t+1) - pulse rate (t),

witht in mnutes], and consists of the changing trends in mnute

pul se vari ati ?'ihc{i C%rrr%e)lptrgséﬁga B&lgapt F&Qgﬁg infe&é?é?fbetsh%‘uﬁlitati\}érl)g?%ﬁgge?‘l?1

contours. These enentary aspecrs | ustrated

whi ch shows t giptadibnepattarhesaryd ilfustratesdhoddinesd dékr ean provicedehically useful
patterns. The patterns illustrated in Figure 1 were found commonly in

subjects 20 iafornationr &xample & shows dhegesyltsanf groumdata snalyisis eagriaclynes
(DEP) and Q l... l.ects N% Plots of the adrresponding first
differential, aﬁrég@%ﬁPmc{j%&ﬂ cts. The respective 24 hour scal ar
nmeans [ X] and [Xd], in beats per mnute (BPM, are shown at the end of
each plot. The plots on the left show visiDbl bvious 25 differences in
the broad circadian pattern or archi te&iﬁﬂ_!péu_ At i cul arl y in the
pattern of activity extending over the sleep period. The sleep period is
nmost clearly defined in normal data. There is a rapid decline in heart
rate at tAE oMgasures ofoR4MAIHR, pravidsyaitige rhigtaty r ofs éwonbragdindiffatent, but
fellgf tvely fl %n%%r%gﬁt%rﬁf aééjevétsrs %{‘ Rircadian activity. The first aspect, which is clearly
evident in time plots of the raw data, consists of the broad contours of activity
that are created by changes in the baseline mean around which minute pulse
rates vary. The second aspect is revealed in a variability or difference plot,
15 [pulse rate (t+1) - pulse rate (t), with t in minutes], and consists of the changing
trends in minute pulse variation that are to some extent independent of the
broad mean contours. These two complementary aspects are illustrated in
Figure 1, which shows typical examples of three broadly different circadian
patterns. The patterns illustrated in Figure 1 were found commonly in subjects
20 with General Anxiety Disorder (GAD), non-psychotic Depression (DEP) and

normal subjects (NOR).

Plots of the corresponding first differential, are shown on the right. The
respectiye 24 hour scalar means [ X ] and [Xd], in beats per minute (BPM), are
shown at the end of each plot. The plots on the left show visibly obvious
25 differences in the broad circadian pattern or architecture, particularly in the
pattern of activity extending over the sleep period. The sleep period is most
clearly defined in normal data. There is a rapid decline in heart rate at the onset

of sleep, an equally rapid rise on waking and a relatively flat pattern of low rate



activity in between. By conparison, GAD data, show a well defined, |arge
el evation of heart rate on waking, but no rapid decline to mark the onset
of* sl eep. Instead, there is a progressive decline fromawake rates to
t he | owest rates, just before waking. The opposite occurs in subjects
suffering from 5 Depression (DEP). TypicakH@-in these subjects the onset
of sleep is marked by a relatively rapid decline in heart rate, that is

9,672 SR o By, PSRN, A . ! 5 9eF Sl e

| evel s, without a Clear |nedtran3|t|on I ng

GAD, heart ratelevatien roélhaéart/edatye bhghakingt rhmtcm:seepldfdeclmestaaawaranktheabnwteofr
| owest j ust before waking. In DEP it is the reverse. 10 Turning to th
first differentieap. dﬂé@@dorﬁh%@elsrad-?f@gfﬁsﬂﬂg@ﬁﬁl"le fiom ewakeeraige o tth%t'f’west

val e ot e ot Al YD THBSPERSS ode y baCksioafRARG: e

24 hour nmeag Deprdssior DEP]. 'Pypflééllyam ﬁe‘sﬁ@db]’éé% thRl oh&iét GFEIe8d i®maPéd BY

of m nute pul se variation. changes in mnute pul se
vari ation are netativee rapthrdechmletpehaertt raie 1bat ihdolowed kyr diuatuating, but
activity. e ,seen ren

oty ol so 1 eviigar i Flbvation towstas BakE J8VEIR, wifbut A Ciaty, fefibs hiasitipn
by variation 'ﬁ%ﬁw@eég%%?ﬂhga%' @PED’ Béart ratesdhfef %l@ﬂ{lely' ﬁ‘ﬁﬁ & trfehSnS’éWof

Again, this architect rcadian 'variation

defi ned i n norslaép datlagt thblrwueétqustdaefbwwake@dmmﬁP ||h15mhé$everael at i on at
20 the onset of sleep, followed by a visibly reduced | evel of activity
during the sleep interval and a return to pre-sleep | evels on waki ng.

By conpari $on, Tl & thfirst differeanal oty of thélrfg‘htWFlmeoi it @dnciss seen that
activity at the onset of sleep, followed by a rapi d return to

pre-sleep acti rwrfryal daja shawithe l@wesma‘ﬁrentame‘m of 3.4 BBM and the hlghest value

pre-sl eep awak GAD da a d| S ern| u on,, |

et vi by st m 13 Beechls B o, Be e hod e o B reen
less  obviOlSsaA atﬂé?lraﬁlé moﬁ’cdwﬁﬁf H@éhﬁun@@?"ﬁbﬁiteﬁf oﬁﬁﬁht‘!ﬂet ﬂulgé”\ﬁaﬁ@tréﬁ‘e
sl eep interval. More generally, and conpared to normal, the data for
GAD and Depr esEhatris, the changesriomenste pulsg \xamauagrauettosbmaexﬂeournqwendelnt of

The differ ce i.n_activi extendi ng over the sleep period, in both
t he broad cmpﬁa SQ%SMHY% _ |

More generally, it can be seen that these differential plots also reveal something
of a circadian pattern, which is created by variation in the amount of activity at
different times of the day. Again, this architecture of circadian variation is most
clearly defined in normal data, which show a clear reduction in pulse variation at
20 the onset of sleep, followed by a visibly reduced level of activity during the sleep
interval and a return to pre-sleep levels on waking. By comparison, Depression
shows only a brief period of reduced activity at the onset of sleep, followed by a
rapid return to pre-sleep activity, even while the mean trend is still below the
pre-sieep awake values. GAD data show a discernible reduction in sleep
25 activity similar to what is evident in normal data, but the reduction is less

obvious and there is a much greater amount of activity during the sleep interval.

More generally, and compared to normal, the data for GAD and Depression
show more spiking throughout the 24 hour period. The differences in activity

extending over the sleep period, in both the broad mean contours and amount of
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m nute pul se variation, are regarded as particularly significant, in that
one would expect the | east nunber of confounding influences during
sl’eep. The evi dent di fferences over this period are likely to be
particularly valid indicators of genui ne physi ol ogi cal differences
between these states. Apart fromqualitativg(d differences, the data in
Figure 1 also show quantitative differences 1n the 24 hour neans

Lyl cal pat t erfiEuEREe sERfatioh: Aremgarded @ BHrtd BRy Hdhiftsnt: R ek BB Fgua,
2b) and their LAREEHROEHS hutflodlOf coRRLAdI gtirﬁl@@nces_dQﬁin?S@léthaThéYéViéé\ﬁt

GAD and DEP pattierns can extend over a rangé of baseline fsets and
whi | st the 24 differenceanover thisapénod aradlikelybto Ibenveariicularyrvalid éndicators hafin

GAD, Figures 2a and 2b show that this is not al; s&%hq% case. It can F .

seen that the @4\%phwgwg;walgi:ffm%rbthseﬂégg%? ales- P&@ﬁ‘ﬁtér% qualitative
significant ' r..Lh 4 ; t 4N
Fi gure 2b. Ki@gﬁg\ﬁggtﬁ%%ﬁ%%ﬁﬂgﬁ%ﬁ@%g@@r ncelgé?{\)lgtav:iggﬁéﬁ eserp'ltu\s/\gbzlfS

patterns, cannyyrbfedndindiicited 2t Iid ¥nd\f @danbldtat i ve differences in the 24
hour mean. This does not nean that quantitative differences within and

bet ween particular patterns are irrelevant and the significance of

such quantit atg; i I ' j i e, | ' i
Eample 2. - Fidireg 2a 4 b B g I SR rate e R DS ression
reveal the 20 (Figspad)iarne! GADRigue Zeitared treindorcespantling 24didwimgans  #aam
in Figures 1 and 2, I ndi vi dual recordings nma s%a nunber of g1 nc]r

vari ations t hale peenthat typical AR apd DER p@%‘@?’!ﬁ cg%eg; P 3 friige of baseline
articul aryd ndiyd : ' A '

Ito he foll OV\]dng%regggbgn\gﬁ%itﬁé%hﬁw ﬁ’&%ﬁ%ﬁ%& allly sfms’ll g?ggﬂljr réﬁ;é} |H‘[%O%Ee§§fraﬁ

25 There may than\GAD2Fiuires'2danal 201ehowithet tHis is notvalways-theucase. frban e
may be variation in the gradient of declining activity during the

sl eep i nter val§eess thall thexs24 hourt meagr afii¥hBRMdTaretha itoR Blobvigk FigHrer 22 is
et 2t on, 3 B8 i 24,4 bt 78 BBR 08 B Bl it n
level s during tigers!AEP THisSEMavs tHae theBYaltatide Jdifataricesr between these two
15 patterns, cannot be explained simply by quantitative differences in the 24 hour

mean. This does not mean that quantitative differences within and between

particular patterns are irrelevant and the significance of such quantitative

variation is discussed in more detail below in Example 2.

Although states of GAD and Depression will most commonly reveal the
20 respective signature patterns of circadian activity as shown in Figures 1 and 2,
individual recordings may show a number of minor variations that provide
potentially useful information about particular individuals. For example, a typical
GAD pattern might show the following variations while still retaining its signature

contour.

25 There may be variation in baseline offset as shown in Figure 2. There may be
variation in the gradient of declining activity during the sleep interval, as well as
the gradient' and relative elevation of heart rate on waking. There may be
variétion in the pattern of insomnia, as indicated by the amount of spiking
activity to waking levels during the sleep interval. There may be a greater or



-12 - | esser amount of mnute pul se variation throughout the 24 hours

or, sel ected intervals of tine. Hence, just as two individuals with an
undoubt ed cl i ni cal di agnosi s of GAD for exanple, may show sone
variation in the severity and nunber of clinical phenonena, so may the
24 hour pattern show sone variation, 5 but-®1ill retain it's signature GAD
cont our . However, subjects nay also exhibit m xed heart rate
patterns, withldsserameunt of minuteopllseAraratibrDitoughatt m&#ahahtsgousetemted
m xed nmental state phenonena one finds in the clinjcal domain.

mi xed patter ns 48 {0 a'@?naﬂﬂecﬂ"@od‘t'ﬁtn%rhﬂlo 'nd"ﬁﬁuﬂﬁn‘t"\‘t@sqfhtqmbm lﬁg:al

circadian patt | elat

of activation ?néqddgléor%gadlx Buﬁrf%@?nﬁﬁaf gl ca ItalillBﬁ b it‘% 5¥§?ﬁtg‘)%r§‘ci
sense, it may lmen'tﬁwtofwﬁldayphéﬁbmﬁﬁht%ma}f b ﬁﬁﬁoamﬁamnrm someh@ation,
in Figures 1 and 2, reflect " pure' GAD and 'pure' Depression respectively,
whereas mi x&d but sl redaineit's segnatue&G&D eINtoYt.h GAD and Depression

physi ol ogy. An exanpl e of such a m xed pattern ("MX ) is shown in
Figure 3 together with a 15 GAD and a Depression pattern. Such
patterns were i-huwei/elresebjeotsnmyyal'so exhibientisedhagrtoatel patteRw)iwith features of
Di sorder, Bepressmn and it is enphasised in this regard, that

t hese s u b Al 2ed RIEP ghaé ﬁeemrﬂn?éegweghweg ANt ﬁ?ﬂtﬁ fhenomena one
assessment . Ee in the clj %Egledémgggr*hés%trﬁlxﬁ é’ﬂ' ?8@5%&2@}161 r@ﬂn

appears to faII tween comon t erns

Depr essi on. of méﬂmstatm and ties Rircadian ttera nhaadmel [ages tnagidepend on
further exanples of typi cal GAD and Batterns to facilitate an

appreci ati d9 ofhevelatiye amaunt oﬁyactlvathn inclvo broastin difierertcrhysiclegicakpaihways.

Phat ‘ol osely r DuiEREEEE  Raiffa b8Pk wpisolBhitdinstor B bR DoffEBsRA sriun
simlarity endsn Fig afeaund aﬁdOQa%ﬂe&hyue@f AD tasd epur%' QDepreSSIBho%ﬁﬁ%thQly,
i ncrease in heart rate to awake |evel s, that resenbles th Depr essi on

pattern i nmedi wrergaemnm fa‘mssréleggastll\@t@rmfrmm@b‘\acandlaepc&smn physiologmp.
d De ' I ' t at
modi 1 oat i on. | ARLOTATRERISRELS Eed peltery T 8By FiaTE 4 iodethgg with =

15 GAD and a Depressmn pattern.

Such patterns were found less commonly in subjects diagnosed as Panic

Disorder, GAD and Depression, and it is emphasised in this regard, that these

subjects were not given a mixed diagnosis on clinical assessment. However,

their heart rate showed a circadian pattern that appears to fall between the more
20 common typical patierns for GAD and Depression.

The mixed pattern in Figure 3 has been placed between further examples of
typical GAD and DEP patterns, to facilitate an appreciation of what is meant by
mixed. It can be seen that the mixed pattern shows a progressive decline of
activity into the sleep period that closely resembles the GAD pattern above it.
25 However, the similarity ends at around 4.00am. Thereafter there is a
progressive increase in heart rate to awake levels, that resembles the
Depression pattern immediately below. This suggests a combined activation of
GAD and Depression physiology and even if this interpretation requlires
modification, the physiological perspective revealed by these data may



-13 - contribute practically useful adjunct information in a variety
of ~clinical and research applications. In all, seven broadly
different circadian patterns were identified and practically all the
data obtai ned, could be broadly classified into one or other of these 5
patterns. Four of these seven patterns, - nanretd: Normal, GAD, Depression and
M xed, have already been presented above The remai ning three, shown in

Figure 4, haveceﬁ@ibtft@%i‘éche dr%g\% or |hfbrﬁ’|%hbﬁ NS a""'v"aheﬁé%f Cclm ééir 8R4

(PAN), Obsessive-Conpul'sive usi onal Di sorder acute
Schi zophr eni forelse%trszblap@ihsaﬁ@@ﬂ) 10 The PAN pattern is char acterl zed by
a flat pattern of activity for nmuch of the 24 hour period, a
relatively low 24 hour mean and a relatively |arge anount of spi ki ng

pul se vari ati ofn aTheéeen %r@aé]ly%ﬁéférhhﬁrdé@én %bﬁ@ﬁtspﬁété)ibéﬁtlﬂé@ érﬁd"fbﬁébttcally
m dnight to 8am), defined by & small baseline shift down and a slight

reducti on ailnthtehdatamnbmamed goulak bepbtwlw@lamﬂammto arte orhetheisRf these
tt rrbl th tt but, diff

Ph rates g PROSTIR(GHN §f HBSR S8YerHRtSaR e RaRIENG NGl dle (AR, Dopressinn and

exanpl e hQ@e %IP@X BbER Vﬁrbfe.éﬁ e 596%/ dpid rr‘?ﬁta'mﬁn@ RFEST ShdviH'n

drop in heart rate at onset” o an equa precti pi t dus

el evati on on vakgurg 4 nave beeatfouaﬂyto be mdét abnpnom ém vpauéntscmthlﬁamc Disorder :
t hr oughout the eriod, w t h rates ar und 0 BPM 20 -El evation

sTeep rate a oGRaRabEesoNe- ﬁub’m%@tﬁwd f Belisgel ifarer (RS agd acute

i sruption o rds € gross i sorgani ze

pattePn mﬁ%ﬂ@pﬂ?gnlwraﬁﬁﬁﬁé(ggﬁﬁ’zophren| ?orm s%/at es (%CH)

Al but two out of all the record| ngs obt a| ned coul d be classified broadly
nto one the att s dis ssed above.

'Lll d not cor?toorﬂr-trhf’g’gg Feg %ﬂ?k/ guern,of %Ctb‘f\fté(sfé’ir W"é‘g‘ V\g{he 24

other (OTH). |holp fiddad %laﬁnb@%lslow 24 HolP$hedr %?'El' b r%‘?étﬂféf eC BftDURT f

be found by includi'ng nmbre diagnostic states maki n

pattern disti nspikimg puihs vanatlunte 'ﬂnérfeelseaodascemxb‘re rﬂat eslqae;b spenod (from around
variation. Attention has been drawn to m nuh gul se %ari ation to _show how
this midnight to 8am), defined by a small baseline shift down and a slight reduction

in the amount of minute pulse variation.

15 The HSR pattern resembles the normal pattern but differs in the consistently
high rates of flat activity both in the awake and sleep periods. In the example
shown, the sleep interval is clearly defined by a precipitous drop in heart rate at
the onset of sleep, an equally precipitous elevation on waking and a relatively
flat pattern qf activity throughout the sleep period, with rates around 80 BPM.

20 Elevations of sleep rate around and beyond such values, show a progressive
disruption of the sleep architecture towards the grossly disorganized pattern
which is found in acute schizophreniform states (SCH).

All but two out of all the recordings obtained could be classified broadly into one
or other of the seven patterns discussed above. Those which did not conform to
25 one or other of these types, were classified as other (OTH). It is envisaged that
further classificatory patterns may be found by including more diagnostic states
and by making finer pattern distinctions that include differences in minute pulse
variation. Attention has been drawn to minute pulse variation to show how this



-14- perspective may also contribute clinically useful information.
It was very apparent that the same broad circadian pattern in

di'f f er ent i ndi vi dual s, can show consi derabl e variation in the anount
and distribution of mnute pul se variation Serial recordings were
obtained fromall subjects. However only tﬂg'flrst 5 recording from each
subj ect was used for group data conpari sons _between the di fferent

di agnoses i ncl R@fsaertive Haay: algp. contibule cflinicalyo usefsinfermationed ttowas very

Gimor | corparhEingtafn EheTaitap Bl Bk g Rolli ReRdls par Hhow

mental state, @hsiderabld Qari&HIA @ t® BFunt BAB ASFBGEEH éfjm‘MLﬁtE puls&qaa8ation
circadian pattern and if 10 so, whether the change recapitul ated the nost

.common group data pattern for t hose states. Such intra-individual

st at e- dependengg ﬁ cﬁﬁﬁlnﬁg’r Nerdf ﬂﬁ%&rﬁ‘ all suﬁé&?r”ﬁ&@v&hBEQ M tifrst

woul d give suppor oposSe hesi's

systematic 5i nﬁedmedmgémm%sachl fubject wasiUséd aoﬂgmumaahammparﬁmns bétv#mr the
rate. 15 EXAMPLE 2

presented in ESERmpR diagneses ingludadiinsherstudyidiSubsearent r%prdnaawger e used to

Crat s, wher o PRy ISR BRahGF it R TIeR B e ST BB gt Th it i
pattern of 24 &4l @ebtdihgs, WASVID §& MTaIRadansuiB&NUERande 8 Théhtal state, eg
recordings. 20 An _exanple of such state dependent changeS is shown in

Figure 5. fromTGALDIta aomoek was asseclatedowithra ichange dnigircadianepatient and if

f GAD ab d h h | h :
oy eonandlBe $h Wnetner thé CRENGA rechBiERd 1Y, ot Shibridn Glcup Hota Pty or

means have beegmoadd@stedt Ui lﬁﬂﬁ-lﬁalwd%al @tﬁ%ldebéﬁdeﬁttrecéﬁfhlgﬁoﬁ%?préufﬁhata

the broad contours of activity change froma typi cal

towar ds a nor npéattetoR fpathoserstates, Wbardeglaeesumpoddmthamn'oposed kxymtgesnsmfthere
m nute pul se varjiation. In parkl cular, there is rel a(gl ve reduction in
activity at theiBEEYSEMAticdip at?ﬁiweﬁﬂuwc@laér&?p“aﬂ%ﬁﬁ‘ chardiep RAterniafheart
perspective, thgge is a reductlon in the 24 hour nean (X) from98 to 77,
and in '

15 ' EXAMPLE 2

Data presented in Example 2 show that, notwithstanding other influences,

patterns of heart rate are demonstrably dependent on mental or psychiatric

status. Whgre mental state alters, for example, from anxious to normal, the
_ pattern of 24 hour activity shows corresponding changes in .serial recordings.
20 An example of such state dependent changes is shown in Figure 5.

The data were obtained from an individual whose symptoms of GAD abated with
treatment. Raw data are shown on the left and the corresponding variability
data on the right. The respective 24 hour means have been added at the end of
each plot. It can be seen that the broad contours of activity change from a
25 typical GAD pattern towards a normal NOR pattern and there are concomitant
changes in minute pulse variation. In particular, there is a relative reduction in _
activity at the onset of sleep and during sleep. From a purely quantitative
perspective, there is a reduction in the 24 hour mean (X) from 98 to 77, and in



-15 - the differential nean Xd from7.3 to 5.4. Taken together, these

changes are intuitively consistent with soneone becom ng | ess anxi ous.
The advant age of t hese physiol ogical adjunct data is that they can
provi de objective indices of clinical change. 51t is appropriate at
this stage to make sone comrents about confl®mdi ng noi se. It is well

recogni sed that heart rate is susceptible to a wde range of influences

and the data fhesifferedtislemeame)dbieomoti3to fed eTaken togethekt thesenthanges are
caused by varjatjon in fitness, age, sex, teal/coffee intake,_notor
activity,  Intdiiyelyosersistent with$meess . bacoming;ilass, apsiepsngTae dvantage of

amount of noi e Pyl adlinetCAGER R, By e piice Rfie@nBIelkeS, o

this regard tbmicmﬁa-tggohysi cal exerci se and ot her unusual
stinmul ati on/ exertion can undoubtedly produce confoundi ng effects, these
are readily identified with the help of diary I nformati on. M nor and

brief inflgen Wafal A&y '- :
effect on Pho s SR SHASHIS stlaF o aKd RriPichirifitits sBout BBNEAM P noise,
effects are bitiisfweihcboognibed thatlireiact katé ésl sdsceptiblé e avwmidengnge obihfluéhees
di agnostically useful information is revealed nore in the broad nean

trends, wAngrthefrtarpr@iseniasc hege aaydbatcaniapinated dp soms exdentHviih noise

frequency noi Al | ar n r..of__possibl oK di f S
do not operat égﬁ?ﬁ‘? _n%y t\f?giaé@nshgﬁnﬁgg?gaeansg?& h%aECQ?fPér fﬁtgkg'aéﬁ(?\?ﬂ %&?V'ty'
during sl eep eRavironmBRE tstithulation. @& CT DiErPae¥ping @inUhelp to contrdfofd? more
general ly, and excepting unusual effects such as exercise, it appears to be

the case tlRat opMisusadnBuendes $uofchas ogkendise)hdnbmanacdrtajn syamownts off noisy
anxi ety and, Depressi C to domnate the. nental state of. normall
it terent 25 CPRERINGTER WAT s vigBlusBmain fp dourbisl i eogEs dusthist Brysical
ci rcadi an heakef &dEg slan | oY S | i
despite di fferse(%cczéséai n aget,helri ?ﬁ%ss e?gﬁ%ldtibn%}ﬂe& [ n%g%ﬁbtggmﬁo?%?e
exanpl e, it i sonfowndindaeffectspaheséi areOregelily ddentifielie with thed helpleof deidry

unfit 60 year.qgld female will both show a sim|lar GAD pattern, even i
there ar eybasgﬁp%atggq.f eM\g?ﬂfeén (prﬂeinp uences do not appgar to exert a sxgnﬁl%anl

15 confounding effect on the broad contours of activity. Probably this is because
such effects are brief and randomly distributed during the waking period. The
diagnostiéally useful information is revealed more in the broad mean trends,
which remain distinctly evident despite superimposed high frequency noise.
Also, a large number of possible confounding effects do not operate during the

20 sleep period and the pattern of activity during sleep is an important

discriminatbry feature.

More generally, and excepting unusual effects such as exercise, it appears to be
the case that just as similar psychological phenoména (eg symptoms of anxiety
and Depression) come io ddminate the mental state of normally different
25 individuals, so do mental state dependent patterns of circadian heart rate come
to dominate in the physiological domain, despite differences in age, fitness etc.
Thus, in the case of GAD for example, it is found that a sport fit 20 year old male
and a decidedly unfit 60 year old female will both show a similar GAD pattern,

even'if there are baseline differences normally.
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Cl RCADI AN PATTERN - MENTAL NOR DEP PAN GAD MX HS SCH OrH

N X Xd STATE Normal 23 : - 5 2 -

- - 30 75 4.8 Depr essi on - 23 2 - 5 -

- 30 76 3.5 Somatoform 1 - -164 10 6 2

2 25 82 4.1 - Pani c 1 18 8 3 -

- 30 71 5.1 GAD - 24 4 2

- 30 86 4.9 oCD Table 1 5 1 9

- 15 95 4.9 Del usi onal 1 ' 8 2 14 -

- 25 99 4.1 Acut e .- 2 - 4 9

- 15 107 4.9 Schi zophreni a CIRCADIAN PATTERN

MENTAL NOR | DEP | PAN | GAD | MIX | HIS | SCH | OTH N X )"(‘d
STATE
Normal 23 - - 5 2 - - - 30| 75| 4.8
+

Depression - 23 2 - 5 - - - 30 | 76 35
Somatoform 1 - 4 10 6 2 - 2 25 | 82 | 441
Panic - 1 18 8 3 - - - 301 M 5.1
GAD . - - 24 | 4 | 2 - - | 30 |8 |40
ocp - -] - 5 1 9 - - |15 |95 49
Delusional - le ) - | s 2 1a] - | - | 25|00 a
Acute - - - 2 - | 4 9 - 15 1107 | 4.9
Schizophrenia

Table 1 shows a summary of group data, in terms of how frequently particular
patterns occurred in the different diagnoses. The number of subjects (N), group
24 hour mean (X) and group 24 hour differential mean (Xd), have been added
5 for each diagnosis. It can be seen that whilst all diagnoses, including normal,
are associated with more than one type of circadian pattern, certain diagnoses
show a strong association with dne particular pattern. If one assumes that the
seven identified patterns should be equally distributed in each diagnostic group,
then Chi square testing shows a significant predominance (with probabilities >
10  0.05 and 0.001) of a particular pattern in each of the diagnostic groups.



Table 1 shows a summary of group data, in ternms of how frequently

pacti cul ar patterns occurred in the different diagnoses. The nunber of
subj ects (N), group 24 hour nean (X) and group 24 hour differenti al
mean (Xd), have been added 5 for each diagnosis. It can be seen that

whi | st all diagnoses, including normal, _47are associated with nmore than
one type of circadian pattern certain diagnoses show a strong

associ ati on mﬂth one ne _assunes.that the even
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di agnosti c grefithese who did not, all but two showed an anxiety (GAD) pattern. Howelvérno
More general | y, there are indications of an hierarchical grouping in these

c]?rrﬁl at i ons.Nammal Wa?t: saowpdcae I?]Snga S Hdpaitermt which qrainete rat thed
t t D .t

no 0 Por o PYGHREE e tethe. SMRisdT b o1 EoRybrenty. RRO0H aadC SEHE

the S pSyC éhnio@'rﬂg ?rrﬁhﬁ Hé?'&@hg?@ﬁéw é”NORCBM&hSGAYsmﬁ%'rL!ﬁé@?a‘ucélnd

acute Schi'zop orm sorder do not show a NOR pattern. A simlar
hi erar chi cal grouping isusiidenti fer eamﬂetytsu‘Mypmai Bapicsdibondes sGeheralized Anxiety

T B o K i Y] i
Pani ¢ Di sordepagy gtgatfé?nitm ﬁe%ﬂféﬁ%?ﬂ: Pém%q}usgf’d“érca 6’%96 ect s8f SR

pattern whi ch predom na |ca per entage of

bot h Pani t0 Di BanideDis6RiEr)stombd 8 HSR%atwumeth predommwﬂw @GED }ﬁaweeem
whi ch predom nates _in Generalized Anxiety

sanpl es may sASIPNUIGAN Peresntageof hate Hﬁ%ﬂ#‘iﬁfdéb(%c'ﬁe&nﬁe@@') (36%E§§5I§§ES

that statisti | et S
i fferent of raketddh o CAE Aterd iR bseOR B G s h, GRh el AyRES Hirhbl
at the pswHilgt ilargen&afiplé§ensgy ishioddh WRREtSVEFap, the findihge obtained hérens
variation in the 24 hour nean &X) and 24 hour differential
suggest that statistically, these anxiety subtypes are associated with broadly
16 different circadian patterns, with OCD showing a pattern that predominates at

the psychotic end of the clinical spectrum.

Table 1 also shows variation in the 24 hour mean (X) and 24 hour differential
mean (Xd), between the different diagnoses. Taking the mean of 75BPM for
normal subjects as the reference, there are statistically significant elevations
20 withp> 0.001 in: GAD, OCD, Delusional Disorder and acute Schizophreniform
~ Disorder. This shows that statistically, some diagnoses reveal circadian activity
that differs from normal both qualitatively and quantitatively, whereas in others
such as Depression, it differs qualitatively but not quantitatively. However
- individual recordings of any particular pattern can show guantitative variation in
25 terms of ‘baseline offset’, as illustrated for DEP and GAD patterns in Figure 2.
The clinical significance of such quantitative variation was not investigated
systematically, but in the case of the GAD pattern for example, there is support

for the likely explanation that the degree of baseline offset is related to severity.

Table 1 shows that the GAD pattern was found in normal subjects and all

30 diagnoses other than Depression. However the combined 24 hour mean of the



mean (Xd), between the different diagnoses. Taking the nean of 75BPM for
nogmal subjects as the reference, there are statistically significant

el evations 20 with p > 0.001 in: GAD, OCD, Delusional Disorder and acute
Schi zophr eni f orm D sorder. This shows that statistically, some

di agnoses reveal circadian activity theag.differs fromnormal both
qualitatively and quantitatively, whereas in others such as

Depressi on, itag] jtat | u ' L Erhe s

ndl vi dualr ecary FateH3teteR dr forthel, SoffloBHA Hrld BAk Tikoraer it Bilficantly
variation in 2bwereahan ifis' forsstater off 00D, Dehssiondluand sAcute! Schi2bphrsriforiD
patterns in Figure 2. .. The clinical significance of such quantitative
variati on was Digordefy eBiis jadieates that thesguantitetive lagpedls alse relevantsandit does
GAD pattern for,..ex le. there i.s por.t Qr e l.ikely explanation
that "t he' degr diotERER sttmriaye fatdn 1B iaimple pf 58 GhBRatlerR. theMRh3Ehneths
shows that §hearGABLiAal: fie\p¥fehdiieuil btneiifidal SpBLeghs and all SO

di agnoses ot her than Depregs on. However %e co?gi ngg 24 hour mean of the
GAD pattern in states of Normal, Somatoform and Panic Disorder is
significantly y ; han.J &l : b an CLU:
Schi zophr eni folF r'ﬁ ”bwﬁb‘é"‘é‘r g%?lj Wﬁ?é@%?’@%@“ﬁ%ﬁ%ﬁ%@m Prat Irr\?éé@gé‘p%%%
is al so rel evagitheudindergeing a qualitativeé eRangs aRdiismay behtaiat BNy particianpateerpf
the GAD pattern, the hi %gstg r_rgans 5 are ?%un_d at ?he ps,y.ch%l)}oihc end of the
clinical spectderfinds on the relative sontritndian aned hieraechigal predressieas of only a few

of fset differe p rns,._can,exi.sk.. ..t hout de ' al | t\atiye
change and it %’é\e&? %f[eblﬁﬁ?logfﬁﬁl ;ﬂ’hf’%&!‘eﬂ‘ é?°%wé?‘9e¢]'ﬂy Lg}xxétggﬁgggpg%sﬁm Jl'Hus,
relative copt rpdtnt i QUMY drid)| QEANtRAING Gfspeets off cRBAdiaR heduft rate d&MS
of physi ol ogi cal activation (possibly only anxiety and Depression). Thus,
10 bot h the gedttibetei patentialiyuseful informatiomspect s of circadi an heart rate
can contribute potentially useful information. Conpared to the
raw scal ar nmean (X), less difference was found in the differential
mean (Xd). Hov@empareder tik traw Bealar meanf (X),8 |e¥3Midifterenoe nwhs found in: the
subjects, there_is a significant reduction ( pression

0.05) i ,
Del usi onal 15 @ﬁ%}t@émm(wpomﬁr&empa@eié@dhezvﬁ'hnm gﬁﬂ&eB.P'l\mf%aegna!

not significanyipects, there is a significant reduction (p > 0.05) in Depression, Delusional

15 Disorder and Hypochondriacal Somatoform Disorder. Although not significantly

' different compared to normal subjects, Panic Disorder shows the highest

~ absolute mean of 5.1 BPM whereas Depression shows the lowest absolute

“mean of 3.6 BPM. The difference in this regard between Panic Disorder and
Depression is highly significant with p > 0.001.

20 The ratio of drug free to drug taking subjects varied between diagnoses as did
the type of medication. Because of such variation, comparisons were confined
to the largest N groups of Depression, GAD and Panic Disorder. The majority of
subjects on medication in these three groups, had been or were taking a
benzodiazepine at the time of recording and some had also been taking anti-

25 depressants. -Surprisingly, no statistically significant differences were found in
pattern type or 24 hour means. One might have expected at least a lower 24
hour mean in subjects taking benzodiazepines. Possibly these subjects had a

'higher heart rates in the first place and whilst medication did have an effect, it

did not lower the mean to a significant extent.
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different conpared to normal subjects, Panic D sorder shows the highest
absol ute nmean of 5.1 BPM whereas Depression shows the | owest absol ute

mean of 3.6 BPM The difference in this regard between Panic D sorder and
Depression is highly significant with p > 0.001. 20 The ratio of drug
free to drug taking subjects varied betweerg di agnoses as did the type
of medication. Because of such variation,” %r'rpari sons were confined to
the | argest N groups of Depression, GAD and Panic Disorder. The majority of
subj ect s on nElg peaviganahcenciysion irawndrempbese fimdingsnisothahsintessariedication
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at least a |ower 24 hour an 1 n subjects taking benzodi azepi nes.

Possi bl y t hedransidgiteceffedisd especiallyhi viter berszadiazepises n ande $édativep! mafor
and whil st_nedi catj.on did have an effecgt, it di ot |ower, the nean to
a signifi C%nttr@g@h;ers. q’his is illustrate§ n Figures 6a anc?| 6% which show transierg -

The provisio ' wn fromthese findings is that unless
BnbRzRb R e

medi cati on ive Tn changing nental state, it does not
significantly alter the circadi an pattern and may not significantly

copeci al |y wit Ao 3 ione g weteah A d Rt ontains PaT Skt iedtpsed o8 <
is illustrategapn i 6.k : qartt
benzod azepi e D f Egae oo ShoE 2 Bpical! OFFL Balifd MO ¥ supject diagosed as

obt ai ned frorDepressioact By sgancs dbeth subjeGDwere gakiagbliazepam wheypthen firsdEP
pattern froma SUbljﬁéCt di agnosed_as

. Depr,%ision. By cganc , both .
subj ect s r JeERIAING WAS @38 whEhe ¢ ibiect ity Depresgieni Qdm§§eﬁaﬂée.scr@ﬁ€
bl ect with ._ i hed ) y
of ngi tat | on Srepena iifafifdeCiis Bf SGEARC T can e SUdbiE dibddrtim ostfeRlif®

transi ent | ovesimitaroramsient lowaring of bealt mitdjietath dubjents.t hier neittser case do
these transient effects apparently alter the broad circadian pattern tq,any
si gni fi cant dReseittrapsient effiestsh @pparently aiter theabeoask circegdian featigrnyto any

m ni mal |y 15 si%ifi&%ﬁeé%{%%g{éﬁd {84 noF fiivan WoSIAHEVE DS Btk Wy Afitiffatly

briefly droppi
16 Dby the briefly lower rates. 1t should be noted that after briefly dropping, the heart

rate returns to the pre-medication baseline and even higher rates after some 40
or so minutes.

It appears that only when benzodiazepines have been effective in the treatment
of generalize&'anxiety, do the broad contours of activity alter significantly (as
20 illustrated in Figure 4). In contrast to benzodiazepines, anti-depressants
(including SSRI's TCA's and RIMA's) do not show any visibly obvious transient
effects, but can lead to more profound changes when clinically effective. This'is
illustrated in Figures 7a and 7b which show significant changes in a DEP
pattern, after three weeks treatment with Sertraline and undoubted clinical
25 improvement. A comparison of Figures 7a and 7b shows that the presumed
effect of treatment with sertraline, has been to normalize the circadian pattern to
where the sleep period resembles the pattern seen in normal subjects and there
has been a general reduction in the amount of minute pulse variation over much

of the 24 hour period.



rate returns to the pre-nedication baseline and even higher rates after
sonme 40 or so m nutes. It appears that only when benzodi azepi nes
have been effective in the treatnent of generalized anxiety, do the
broad contours of activity alter significantly (as 20 illustrated in
Figure 4). In contrast to benzodi azepi nes,o@nti - depressants (1 ncluding
SSRI's TCA's and RIMA's) do not show any visibly obvious transient

effects, but n | ead r of ound anges _when ffe tive.
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exanpl es denomsé cirtadiahaiatidrfis aprifditatbn iofbryad yhesibiayicd idifferiehees betveen
circadian heart rate which cannot be reduced to nere quantitative variation

in t he 24these paychiatriovstatasc e Whilst isome states show .a strongnassaiationewith a -
qualitative ect ends,. i .on _nental or psychiatric status
and the 5 pr 8&5&%@%“ %tg tlhleggﬁ'}ﬁ r“&?‘%‘é?ﬁ%o V%Sia@gﬁil y,,di f f erent |

di agnoses, suggests that the Ci rcadl an pattern is an i'ndi cation of
broad physi ol Qgi cal differences between t hese ﬁychl atric stat
Whi | st some st<RPYer )5-\/\9';!{95'@ 6?@9@5’!90?!’"&1"‘1 hows anparticular pattern, (eg &M)E &he,
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whi ch shows a particular pa enonena nay

vary from geMpabmmuan@nséMatd?om CDEbmrdand even darmcfmb@&ot@qahy show
Somat of orm Di sorder and even nornmal subjects may such pattern.

is likely, th&HCBR@ry. diis kel thatrhfaadlarmﬁaﬁ%r%adm patteras| w@sch reﬂect
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these data cadifiérenbmdritiletate pHaronrizoaaal it ds rrrertﬁisoeerﬁsé ghatnfheek data can

assessnent .
15 contribute a physiological dimension to clinical assessment.

Thus, the information provided by these data, contribute significantly to the
selection of more effective medication, the evaluation of treatment. and the

selection of more homogeneous populations in research.

Examples 1 and 2 show that changes in mental state are associated with

20 variation in both the qualitative and quantitative aspects of circadian activity,
such that serial recordings can provide practically useful indices of clinical
change. Patients can serve as their own control and the changes in serial
recordings provide more reliable indices of clinical change than those obtained
with subjective rating scales.

25 EXAMPLE 3

24 hour heart rate was converted into a complex analytical signal from which the
instantaneous frequency is calculated. This example involves the study of the



Thus, the information provided by these data, contribute significantly to

t he selection of nore effective nedication, the evaluation of treatnent

and the 'sel ecti-on of nore honmogeneous popul ations in research.

Exanples 1 and 2 show that changes in nmental state are associated with 20

variation in both the qualitative and quanti Gat I ve aspects of circadian

activity, such that serial recordings Can provide practically useful

i ndi ces of clinical . .change. Patients can serve as their own control

and the change@svrab%lenm instantapepus hfeﬁggnﬁaf Sver24haies in diftaseat disardars and
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25 our

was converted pedicd.a THisSTaEDliednpaticuirly & g8predsionnwhiidte Rahhse diagnosed very
i nst ant aneous frequency is calculated. This exanple involves the study of
t he reliably with the measures obtained from this method ofjanalysis.

distribution of 'instantaneous frequency' over 24 hours in different

di sorders and shows clear quantifiable differences between various

di sorders dbriAgalybis i8 fopused qrerJOTRADIAN ahythiredcyxle t less! thdry 240 hours or
depression which can he diagnosed very . reliably with the neasures

obt ai ned from CHFaJIARY hEPduiatian.iof sthe. signals Ainstgnripgeous frRqUANEYon The most
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di fferences arigusiraredeldl if¥igees® apdeound 90 mnutes. This is
Illustrated below in Figures 8 and 9. Fi gure 8 shows i ndivi dual

exanpl es and Figure 9 shows group data
e Figure 8 shows individual examples and Figure 8 shows group data

10 comparisons between normal, anxiety and depression.

Figure 8 .
¢ in each plot pair, instantaneous frequency is shown on top, heart rate on =the
bottom .
o the horizontal lines going through the circles indicate the 24 hour mean
15 frequency.
 the circles emphasise activity during the sieep period.

+ the arrows are located at the onset of sleep.

The bottom graph represents the profile of a normal subject. it can be seen that
the instantaneous frequency in the normal subject shows a clear decline at the

20 onset of sleep and is then modulated by phase stable 90 minute activity, which
ceases its rhythmical fluctuations at the end of sleep.

The middle graph represents the profile of a subject suffering from anxiety. This
too shows a fall around the onset of sleep but there is less phase stable
modulation during sleep.

25 The upper graph represents the profile of a subject suffering from depression.
There is a dramatic difference here in that the lowest most rhythmical rates
occur before sleep and there is a dramatic rise in frequency from 3-4pm. The.
second circle before the black arrow is intended to focus on the low frequency



10 conparisons between normal, anxiety and depression. Figure 8
*.in each plot pair, instantaneous frequency is shown on top, heart rate on

t he bottom - * the horizontal lines going through the circles

i ndi cate the 24 hour nean 15 frequency. * the circles enphasise
activity during the sleep period. * Ipp_arrows are located at the

onset of sl eep. The bottom graph represents the profile of a normal _
subject. It can,.be seen.that, . the, | i I
Subj ect shovd TGS SLD waich ocehE BERa Aal R 3puiT altef MF ket Br Slkee el
nmodul at ed by hasi thb #Mirfabubibaut e activity, which . ceases its

rhyt hm cal fluctdatﬁons at tﬂﬂbend of sl eep. The m ddl e graph
represents the profile of a subject suffering fromanxiety. This t oo

shows a fall Ph@utduphaaNTehtdied iRCPidute 9hshews sdifféfcelaie inskaibtaneous
modul ation during sleep. 25 The upper graph represents the profile of a
subj ect suf f drequerfoyoquite elearly @and the premirentsrise dnaffeguency farevnad 2ameine
in that the | owest nosi. rhythmc rat es -occur before sle an er.
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-22 - rhythm ca I'vity which occurs before rather than after the
onset of sleep as it does in the normal subject. . The group data

cont ai ned in Fgur shows,.di t f er EDN N : I e
clearly and t-ﬁtgg’fgﬁwelﬂtv\é\ﬁ?& 'éﬁuﬁégégﬁt&'gﬁsa%%gggﬁéﬁﬁng é@Jtﬁa&E)r essﬁ%ar;( |st S
in well wth gopurehefo e Skilled id tHedamgs of abnormal activity around this
tinme. The present invention includes within its scope adaptations and

nodi fications apparent to one skilled in the art.




-23 d ai ns 1. A nethod for

dl.aq.HI.Ollln ISy |ar|c di sorder in a subject, the nethod

conp s of measuring the subject's heart Late_pattern. ; '
usin pattern to diagnose the psychiatric|FHSHEET HASBEEN.{ A
rreth claim1l wherein the heajd rate patjern iRERAACEDcadi
heart rate pattern 3. A nmethod accor@’ng to cl alm2—mhrererma
portion of the circadian heart rate pattern is used to diagnose the
psychi atric disorder. 4. A met hod acapd: |ng to claim3 wherein the
portion of the circadian heart rate 10 —%&iﬂern I s measured over

approxi mately 90 m' nut es. 5. A nethod accordi ng toclaim3 or 4
‘wherein the port e(ri qt%ge (Q rcadi an heart te pattern includes at
| east a porti Ro¢ dar [diagnasinga @FMcwﬁﬁi%ﬂ!%der in a suplect,sthe method

wherein 1 ﬁeaZL?f Romegising,fha 1d5% OF rRaRif e, Faifdhi O08, Ranibert Honhulsheat

portion of the heardmewrandalsipgisaid pattern w&aghbgéltﬁblpsmném di§cvigsak.L 1 on
of the subject into or out of s eep. met hod according to claim 2

wherein the entire circadian heart rate pattern I's used to di agnose

the psychi grix ¢ rﬁ@ftﬁﬁfaccordmg t8: clé%rr]r{rg ei?tctﬁgrﬁbﬂ% I?Ef%mé?eroig Sehtha

1 to 7 wherein the heart rate patter I'S meas eats

minute over tinefrom the Qrodp medmnprisingec OEMGIg EEJGarBye)naoVémermrém blood
wherein the heart rate pattern is measured as a_di'fference pl ot
whi ch reflects vRF§SSUrenEespiraipncblead-ehamistryragfile including leygls of hor mones,

neurotransmitters and neuroregulators, galvamc skin resistance, core
temperature and heart.

10 3. A method for diagnosing a psychiatric disorder in a subject, the method
comprising the steps of. measuring the subject's heart rate pattern and
using said pattern to diagnose the psychiatric disorder.

4. A method according to claim 3 wherein the heart rate pattern is a circadian
heart rate pattern.

15 5. A method according to claim 4 wherein a portion of the circadian heart rate
pattern is used to diagnose the psychiatric disorder. .

6. A method according to claim 5 wherein the portion of the circadian heart rate
pattern is measured over approximately 90 minutes.

7. A method according 'to claim 5 or 6 wherein the portion of the circadian heart
20 rate pattern includes at least a portion of the heart rate pattern exhibited
whilst the subject is asleep.

- 8. A method according to any one of claims 5 to 7 wherein the portion of the
circadian heart rate pattern includes the portion of the heart rate pattern
exhibited during the transition of the subject into or out of sleep.

W
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-24 m1s5heetHas]§Ben lmﬂ hod according to claim9 wherein the difference plot

I's a - rate (t+1) - heart rate (t)], wheret is tine
in m 11. A nmethod according to any one of clai: m; 1
e eart

to 7 rate pattern S rreasu | _
formats and the plurality of formats are uspgl. 5 [t?glgse%’gﬁgg:?g%E ose
the psychiatric di sorder. 12. A nethod accor di-Rg..t erein
the plurality ¢of nut.e_qver .t d t
rate (L+1) - hQ(e) A rg{?fgsaé% Pﬁﬁ%\,\gﬁeq?%h 4 wherein tWe fitire cxrcadﬁnﬁfﬁggrat%\;@?{em
tinme. 13. lS“uS&tI@Q!agﬁﬁﬁé%élﬁsy&@médw@'d@'a' ms 1 to 12 wherein the
heart rate pattern 10 of the subject is conpared wth at |east one
reference heart rate pattern i ndicative of a psychiatric disorder.

14. A net hod r rel ; r e . t |
provi ded in aq?g%pﬁitdgrg?&seéﬁé?q Hg:a@egﬁﬁ cﬁié‘oﬂl@aﬁg %ﬁ%d@%@%bdﬁ% h?éﬂ aZ?m
13 or 14 wher ei npatierr isfraeasuredinbéats Wee mibute overairhgr ns are devel oped by
collecting data froma sufficient nunber of patients W th

psychiatric disorders to determne a typical pattern. 16. A met hod

according tg alﬂYAOr'ﬂétHlfd Sééér%qllt% ARy ﬁe"@éﬁh‘r’é 31t '@méﬁéﬁﬁ‘?ﬁé‘ﬁe’é‘?ﬁf e pattern

rate pattern is selected fromthose 1llustrated e exanpl es

" particul ar is nleassseq)aStaadrfferehceus;mtaubnthl neflécmjvmtibrtsooﬂﬂuctuaﬂoﬂg inA
met hod accordi ng,t one of claims 1 to 16 wherein theg subject's heart
rate is rreasuredhﬁ?tﬁ é nmonitor that is unobtrusive and | eaves the person
freely anbul ant.

12. A method according to claim 11 wherein the difference plot is a plot of [heart
rate (1+1) - heart rate (t)], where t is time in minutes, over time.

10 13. A method according to any one of claims 3 to 9 wherein the heart rate
pattern is measured in a plurality of formats and the piurality of formats are
used together to diagnose the psychiatric disorder.

14. A method according to claim 13 wherein the plurality of formats is beats per
minute over time and [heart rate (t+1) - heart rate ()], where t is time in
15 minutes, over time.

15. A method according to any one claims 3 to 14 wherein the heart rate pattern
of the subject is compared with at least one reference heart rate pattern

indicative of a psychiatric disorder.

16. A method according to claim 15 wherein the reference heart pattern is
20 provided in a computerised database.

17. A method’ according to claim 15 or 16 wherein the reference heart rate
patterns are developed by collecting data from a sufficient number of
patients with psychiatric disorders to determine a typical pattern.
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18. A net hod %gﬁg t'o any one of the preceding clains

psyctﬁhl |s sel ected fromthe group Qs | E'QH eral Anxi ety
25 Pani ¢ Di sorder (PD), Cbsegsi vesggpmﬂ@ ve Disorder

-25 - non- psychotic Maj or Depie 2 omat of orm

Di sorder (hypochondr| acal type), -8 usional D sorder (paranoid and .
somatic type) Attention Deficit Disorder (-ADD) and acute

Schi zophr eni igsub '@}%rddgé%orﬁmm a;]‘g,cree r&téﬁﬂ'\sf 95 i ﬁgr@?ée%g, g?é’%faf'éﬁééi c

di sorder in conprising t measuri ng

the subject’s hwrt raf Patérnl ! Solecteripfroimthose illustratedeinstiiey exampleseand in
rate pattern with a record of the subject's activities and;

conparing sai d particelan tmsmpaﬂema&lﬂﬁfﬁi@dr'@f&léfﬁéé‘ tochrt rate pattern
i ndi cative of a psychiatric disorder wherein the conparison of the

subject’s heart rate pattern with the record of the subjects
activities ahBomsnéthodtducotding to aﬂyfemne of ofams&te n&wheeemMeembject‘rsd'aeart
rate pattern to be negat ed. nmet hod t.o cl ai

wherein t fRe rec'@"@ '%ﬂ'n%l%l@db]"@b? @OQEPT \;h@tl '§sun trusxve %Gﬁlpheﬁé'%q?aec&ﬁf??ﬁ
diary that is c eﬁﬁ I%ﬁtthe subj ect when bei ng subj ected to the
nmet hod. 2 W8H“t or assessi ng the effectiveness of a treatnent
for a psychiatric 15 di sorder, the rret hod conprising the steps of:

treat ment éﬂﬁos&hﬂééqggé‘éaremgam cont "9 P8 VAL "oRBEATE BRI
wherei n'the. subPRTTAL oGRRE is selected fronf U of6ih BERRISITE) Generarimdcly
and after said thﬁever(tGAl) am Disordérd i(PB)y ObsessiveCompulsiveatllisonder
10 (OCD), non-psychotic Major Depression, Somatoform DlsorFIer
(hypochondriacal type), Delusional Disorder (paranoid and somatic type)

Attention Deficit Disorder (ADD) and acute Schizophreniform Disorder. '«

21. A method for diagnosing a psychiatric disorder in a subject, the method
comprising the steps of: measuring -the subject's heart rate pattemn;

15 comparing the subject’s hea& rate pattern with a record of the subject's
activities and; comparing said pattern with at least one reference heart rate

pattern indicative of a psychiatric disorder wherein thg comparison of the
subject’s heart rate pattern with the record of the subjects activities allows for

the effects of noise in the subject’s heart rate pattern to be negated.

20 22. A method according to claim 21 wherein the record of the subject’s activities
comprises a daily diary that is completed by the subject when being
subjected to the method.

23. A method for assessing the effectiveness of a treatment for a psychiatric
disorder, the method comprising the steps of: measuring the subject's heart
25 rate pattern before and during said treatment and; comparing said patterns

for changes to determine the effectiveness of the treatment.
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23. A mep¥ - iReplacedy ¢l ai m 21 or 22 wherein the treatnent .is a drug
t r eat ment}. H met hod according to claim 2 Sr E@Ttmﬁ; 'gp_ﬁg '
ect e

t r eat ment adm ni stration of 4 . from
the group conprising; 25 benzodi azepi nes; antip depr ERLR Y ¢ ch as
Sel ective Serotonin Reuptake I nhi bi grs (SSRI"s), Tri-cyclic

Anti depressants (TCA' s) and Reversi ble I nhi bi tor of Monoam nes

Rl MA's) ; d l.Lne. . . . . - 26 -. 25,
A methotl Tor drhdhoRtheS aceordingta Flair 23 Mhareimthe sublect heartuiat patiarys
as  described hfasditel Bdtore Uy Snd uffeh S HBMent to assess the efficacy of

the treatment.

25. A method according to claim 23 or 24 wherein the tréatment is a drug
5 treatment.

26. A method according to claim 25 wherein the drug‘treatment involves the
administration of a drug selected from the™ group comprising;
benzodiazep'més; anti-depressants such as Selective Serotonin Reuptake
Inhibiters (SSRI's), Tri-cyclic Antidepressants (TCA's) and Reversible

10 Inhibitor of Monoamines (RIMA's); and sertraline.

27. A method for diagnosing a psychiatric disorder in a subject substantially. as

described herein with reference to the examples.
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