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CoH — MYABTHYACTOTHASA PUTMHUIECKU-UEPAPXUIECKH OPTAaHU30BaHHASI PYHKIMA MO3Ta
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MesKAYHAPOAHBIV LIeHTP Pa3spabOTKM TEXHOAOIMIL AAST 3A0POBbSI M KoA0rUH, Bepann, [epmanmis

PeaancTuunoe 3akAr0uYeHME 0 PU3noA0TMN 1 TATOPU3NOAOTMM PYHKIIMH CHA MOSKET OBITH CPOPMYAMPOBAHO TOABKO Ha OC™
HOBE 3AEKTPOPUIUOAOIMIECKUX AAHHBIX W puTMa. HenpeprisHas 3amuch 3AeKTPOPUIUOAOIMIECKUX AAHHBIX PYHKLIMM
CHA B TEYEHME HEAEAb M MeCSeB I03BOAMAA IIOAYYUTH COBEPIIEHHO HOBbIE AAHHbIE O MHOIOYACTOTHOM AMHAMUKE CHA.
HopmaabHbIM IPodHMAB CHA MOSKET COXPAHSTHCS AO TAYOOKOM ctapocTi. M Hao60poT, AT06as1 GOAE3HB, CTPECCOBBIE CUTYA-
LMY MOTYT IPUBECTH K MATOAOTMYECKUM M3MEHEHWUAM B SIACKTPOPU3NOAOIMIECKON PYHRIIMM CHA.

The out-patient and curative medicine thinking and
acting in static spheres proposes that sleep is a rigid thing
which starts with falling asleep and ends with awakening,
A too short or interrupted sleep is called sleep disturbance.
Not few patients orient themselves a mysterious, average
organism related duration of sleep of 8 hours. If they would
not reach it, they assert to have sleep disturbances. This is
an imaginary value and never a norm value. There is
nowhere a scientific evidence fort he duration of sleep.

The diagnostic of sleep (except the sleep laborato-
ries) is still proceeded through inquiries (and not through
measurements). Therefore the uncontrollable assertion of
the patients is the basic for therapeutic acting that means
to give sleeping pills. Sleep medicines of the USA find out
that a patient with sleep disturbance will be «diagnosed»
and «treated» within 1,5 to 3 minutes by the family doctor.
Nobody asks if a patient is able to give real assertions about
his sleep from the memory of the limited conscience while
sleep. Hereby you have to note, that he has to regard 7
hours retrospectively in the mean with a more or less nat-
ural limitation of conscience and with different vigilance
caused by NON-REM — and REM-sleep-phases.

The estimation about sleep, meaning to have slept,
depends on many factors. As Amrhein and Schulz [2]
showed, healthy people can give quite different assertions
after awakening from sleep.

They examined 22 young persons in which a regis-
tration of the electrophysiological sleeping- profiles has
taken place. They have been awaked 4x through a signal-
tone in different conditions of vigilance (sleep-wake-phas-
es). The signaltone has been used:

1. In the awake phase

2. In NON-REM-sleep-phase S2 with short dura-
tion in this phase

3. In NON-REM- sleep-phase S2 with longer dura-
tion and

4. during REM-sleep.

After awakening they had to answer questions
relating to mental activity and aspects of perception. The
estimation about sleep, meaning the assertion to have
slept, have been diagnosed most frequently after awaken-
ing from REM-sleep and less frequently if they have been
awaked after a short duration of S2-NON-REM-phase. The
authors concluded from these results that the estimation
of sleep will be influenced by physiological condition on
the one hand and by mental activity of the sleeper on the
other hand after awakening. The authors deduce a hypoth-
esis of continuity from the perception of sleep. The
hypothesis of continuity says that the condition of sleep
will be estimated as wake when the mental proceedings
are regarded as congruent with being awake and then as
sleep when the mental proceedings are different from
being awake [2].

Comparing studies from Rotenberg [21] found out
that healthy people when they have been awaked in the
sleeping-phase S2 two fold said «awake» as in REM-sleep.
Hecht [11] had observed in patients in the sleep-laborato-
ry of the clinic Charit? Berlin that these said in the morn-
ing that they have not slept the whole night although the
sleep-profile showed only 6—8 short wake-phases from
1—2 minutes during sleep. Sewitsch [23] and Gibson [7]
showed similar results.

These examples showed that the uncontrollable
assertion of a patient about his sleep doesn't allow a real
diagnosis. No medical doctor would give the diagnosis e. g.
«arterial hypertension» due to a patient's assertion, he
would always take the blood pressure. The sleep, which is
much more difficult than the regulation of the blood pres-
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Fig. 1. Handling of an automatic, electrophysiological sleep-analyser — AAESA. There is following classification of the sleep-

phases:
Being awake
REM-sleep (Rapid-Eye-Movement)
NON-REM-sleep
S$1 = transition wake-sleep (half asleep)
$2 = superficial (shallow) sleep
$3 = middle deep sleep
$4 = deep sleep

$3 and S4 commonly called DELTA-sleep or deep sleep or Slow-Wave-Sleep.
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Fig. 2. Sleep-profile and data-print of a registration during night with an
ambulatory, automatic electrophysiological sleep-analyser, criteria for a
normal status are the sleep-phases after Rechtschaffen and Kales [20].

sure, requires measuring under absolute reproducible con-
ditions, for real diagnosis and treatment. This is not only
possible in a sleep-laboratory, but with an ambulatory
automatic electrophysiological sleep-analyser (AAESA) in
common sleep environment, that means in the own bed
room. This device — AAESA — is a microcontroller remote
controlled working sleep-analyser. Neuronal networks
take over the classification of the sleep-phases. The regis-
tration of the ECG occurs with only three electrodes on
the frontal region, the patient can apply them himself after
instruction before going to bed. He only needs to switch

The normal sleep-profile is charac-
terised by the REM-NON-REM-cycles. In
the fig. 2 you can see a sleep-profile and
data-print of a registration during night
from an out-patient, automatic, electro-
physiological sleep-analyses. Criteria for a
normal status and sleep-phases after Rechtschaffen and
Kales [24] are shown.

From the functional hierarchy of these oscillations
the sleep-profile is built up. The main rhythm of the sleep-
profile is the REM-sleep-cycles. They are classified as long
ultra diane rhythm. In 1953 Aserinski and Kleitmann [4]
discovered with sleep-polygraphical examinations that dur-
ing sleep-phases occurred rapid eye movements [4] They
called them REM-phases (Rapid-Eye-Movement). Today,
this sleep-phase, which can occur cyclical 4—6 times during
a sleep-night in healthy people, is called REM-sleep-phase.
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The time from beginning of a REM-sleep-phase to the

beginning of the next one is called a REM-cycle. The REM-
cycles will be assessed as criteria for sleep-quality at their
relative regularity, and at a disturbed or reduced occurring,
as criteria for sleep-disorders. The second part of sleep is
called NON-REM-sleep (NONREM) and parted into 4
NON-REM-sleep-phases due to EEG-, EMG- and other
parameters: NON-REM S1 = half asleep, NON-REM S2 =
superficial sleep, S3 and $4 = deep sleep.

Regarding the aspect of electrophysiology sleep is

a dynamic, active neurophysiologic process, which
Koella [16] described following: «The sleep is not a con-
dition of general, motor, sensory, vegetative and psychic
rest. Sleep is characterised by a co-existence of high
activity and/or stand-by-activity with singly moderate
with low to complete missing activity and/or stand-by-
activity in all systems. Furthermore the grade of activity
and stand-by-activity do not remain constant in a given

system; they vary in each different system

systematically during a sleep-phase.
Everyday-Trance Night sleep Everyday-Trance Midday sleep . s . .
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b biobrain Name : KARHET050811 Geschl : mannlich Datum : 11.08.2005 behavior concerning time, a polymorphlc
Rbyhmamaly®e  |Alter :81 Typ : Merkmale h 17

phenomena» [17]
UNIDENT. e " T b ¥ The functional polymorphism of the
SRt ' i brain during the sleep is given further

because vegetative-adaptive activities of
AWAKE 1 .
- behavior commonly depend on constella-
si tion of stimuli, on the sense of stimuli and
s2 on the availability of stored information
s3 from memory during the night-sleep [16]
o The physiology and pathophysiolo-
Zeit in EEEEEEEEEEE NN E RN R
Stunden 17:00 19:00 21:00 23:00 1:00 3:00 500 7:00 9:00 11:00 13:00 15:00 17:00 2y Of sleep can be comprehended Orﬂy
TIB : 0.0 Mi SLT: 0.0 Mi PAU 0.0 Mi 0.00 % (S1: 57.0 Mi 544 % . .
SPT: :3:7.5 Mi: & MOV 11.5 Ml: 1.10 %(S2: 111.0 M': 10.6; % under the ChronOblologlcal aSPCCt'
;g[; ?gg:: m:: SC : 265times |AWA : 341.0 Min 61.19 % :i; —1,;:(5) m:: -1,::; *;: The rhythmlc Sleep—proﬁle is imbed-
RLT: 158.5 Min SEI : 271 % REM : 121.5 Min 11.60 % | Ul : 16.0 Min 1.53 % ded into the Circadig_n rhy‘thm. During a day

being awake is interrupted by short phases

Fig. 3. 4h- record of awake-sleep-passage as a rhythm-profile after of everyday-trance, which frequently and
Rechtschaffen & Kales 1968.

rhythmical appear in 60—120 minutes-
intervals. They are called ultradiane

rhythms. During the day there are also the

BRAC (Base-Rest-Activity-Cycle) and the
REM-cycles. There also can appear periods
of 7-, 14- and 21-minutes duration, like in
fig. 3. in the morning (in following sleep-
profile a typical human with low blood-
pressure) patients [1, 8, 11—14, 16, 18].
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Fig. 4. Comparison of sleep-profiles between a healthy and a sleep-disordered

person.

Table 1. Characterisation of the both examined groups

Healthy persons 111 persons
NN Age Sex Age Sex Diagnosis
1. 14 o 15 ? Irregular sleep-awake-rhythm
2. 22 ? 20 ? Neurodermitis
3. 25 ? 26 o Personality disorders
4. 34 o 35 o Struma/Hypothyreosis
S. 42 ? 42 ? Posttraumatic fears
6. 48 o 42 ? Brain stem insult/Depression
7. 50 ? 50 ? Somatoforme pain
8. 57 ? 62 o Condition after commotio cerebri
9. 67 ? 70 o Restless legs syndrome
10. 70 ? 73 o Dementia/Alzheimer's disease
11. 77 ? 78 ? Sleep-apnea (untreated)
12. 82 o 81 o Substance-abuse

selves as a task to proceed comparative
examinations with the ambulatory, auto-
matic electrophysiological sleep-analyser
(AAESA) in patients which show a disorder
and in healthy persons under common sleep-conditions.

12 patients (6 female and 6 male) consulting a
family doctor or a specialist (neurologist, psychiatrist, der-
matologist) with different diseases at the age of 15—81
years which further reported bad quality of sleep were
investigated. This group of 12 sleep-disordered patients
has been compared with a group of 12 healthy persons (8
female and 4 male) at the age of 14—82 years.

Results and discussion

Sleep-profiles

The important factors which will determine the
quality of sleep will be pointed out of the sleep- profile:
1) the rhythmic pass of sleep-cycles sufficient 2) part
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verified mathematically further by a slight

clearness through examination of the
function of autocorrelation. An illness
dependent specification of the sleep-pro-
file is not recognizable.

The sleep-duration is a very uncertain parameter to
investigate the quality of sleep because it underlies very
big individual deviations and a «norm» cannot be estab-
lished [8]. For adults an effective mean duration of sleep of
about 7 hours has been established in the literature. To a
mean value always belong the variation of single values
and these are very big at this duration of sleep.

Therefore a classification in sleep durance and -
types has been taken in the following manner [6, 10, 11,
15, 24]: Short time sleeper < 6h (prevalence about 20%)
Long time sleeper >8h (prevalence about 15%) Median
time sleeper 6—8h (prevalence about 65%). To value the
quality of sleep only with the duration of sleep is therefore
not possible and not permissible.

As our investigations with the out-patient, auto-
matic electrophysiological sleep-analyser show sleep-pro-
files (even in healthy persons) with big variability which

Fig. 5. Sleep-parameters of sleep-healthy persons at different age, measured
with the AAESA.

can be much bigger in ill persons because the deformities
of the sleep-profiles permit a bigger possibility of intra-
and interindividual variables.

The diagnosis «sleep-disorders» requires a very dif-
ferent analysis of rhythmic passage in sleep-profiles to
start adequate treatment.

The varieties shown here and the rhythmic pas-
sages of particular one still are clear they will be surpassed
if healthy persons are examined over weeks and months
consecutively.

Afterwards we showed the passage of some sleep-
profiles of a 56-years old healthy manager during 250 con-
secutive follow-up investigations with the AAESA.

In a 56-years old test-person, manager, commonly
good condition, over 200 sleep-profiles of following nights
in the personal bed room or in Hotel rooms at business
travel are taken until now. Therefore the out-patient auto-
matic electrophysiological sleep-analyser is a reliable mea-
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(1281 y 3 substance sbuse The deviations under extreme con-
ditions can be enormous. The biggest vari-
Fig. 6. Sleep-profiles of sleep-disordered persons at different age with differ- ance showed S2 of 10% until nearly 70%-
ent diseases measured with the AAESA. part of healthy sleep.

(11) 78 y. @ sleep-apnea (untreated)
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Fig. 7. Run of the time-rows of different sleep-parameter over 250 fol-
lowing nights.

Hierarchy of periods
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ca. 24 hours Sleep-awake-rhythm, circadian rhythm
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6 - 8 days oim rhythm
17 -23 days circavigintan rhythm
27-34 days circatrigintan rhythm of the sleep- parameters

Fig. 8. Hierarchy of frequencies periods joining the physiological
processes in sleep functions. In healthy persons this hierarchy of periods
in a local-temporal dynamics relatively «<synchronized (coordinated)».

The Delta-sleep has extreme values
between 10% and 55%, the REM-sleep between
2% and 33%. The smallest difference shows S1
between 3% and 17%.

The time to fall asleep is in the mean
between 2 and 20 minutes except some small
deviations, one of about 30 minutes and one of
about 50 minutes. There also were reached
extreme times of over 500 minutes and 300 min-
utes, too. You can say that the total duration of
sleep is about seven hours in the mean. The total
times of awakening during the night is about a
boarder of 10 minutes and shows extreme values
from O to 20 minutes.

In the summary we represent the gener-
alised scheme of hierarchical relations in time-
and-frequency characteristics of the rhythmic
processes defining duration, structure and quali-
ty of a human night sleep.

The duration of the periods are given in
Hertz (Hz), seconds, minutes, hours and days. We
have proofed this periodic hierarchy of physio-
logic thythms with the AAESA (ambulatory,
automatic electrophysiological sleep analyser).To
assess diagnostically this chronophysiological
process of sleep only with an interview of about
1—3 minutes duration is not possible.

Final remarks:

1. These result here show that the func-
tions of sleep only have to be verified by mea-
sured data and that they only have to be to be
assessed by their rhythmic passages so that you
have to prefer analysis of time-rows rather than
statistic mean values and that the interview relat-
ed to the quality of sleep has no diagnostic worth.

2. Physiologically sleep shows a func-
tional hierarchy of biologic rhythms their opti-
mal, synchronized cooperation determines the
quality of sleep.

3. Further, sleep cannot be regarded as a
constant but it has a dynamic function which
underlies a big variability even during one night
which presents the «plasticity» of the brain func-
tions during sleep and which follows this func-
tional principle over weeks and months.

4. At least we want to postulate that the
rhythmic parted sleep function has to be inte-
grated also into the assessment of damages of
health due to environmental factors. It is well-
known that from noise (Maschke et al. [17])
and electromagnetic radiation [22], a disor-
dered rhythmicity of sleep is the initial sign
fort he health damaging effect due to these
environmental factors.

5. Further we want to propose that, as
long not each doctor has a measuring instrument
for the record of the rhythmic, electrophysiolog-
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ical process of sleep of his patients as he uses a blood-pres-
sure-device, as long we are far away to make a nature sci-
entific diagnostics of sleep and/or sleep disorders.

6. From the main principle, that a safe diagnostic has
always to precede every therapy, the biggest part of today's
medicine related to the diagnostics therapy of sleep (except
the sleep-laboratories) is at the level of prehistoric time.

Hippokrates used to begin every «inpatient thera-
py» of a chronic disease with a sleep-therapy for 2—3-
weeks. He used a pendulum with a magnet oscillating with
the frequency of the breathing — rhythm over the patient's
head and medicinal herbs additional to this medicinal sleep

References

1. Adam, B., Geisler, K., Held A. Die Nonstopgesellschaft und ihr Preis. Hirzel-
Verlag Stuttgart-Leipzig, 1998. 1: 257.

2. Amrbein Ch., Schulz H. Selbstberichte nach dem Wecken aus dem Schlaf, ein
Beitrag zur Wahrnehmung des Schlafes. Somnologie, 2000. 4: 61—67.

3. Aschoff]., Klotter K., Wever R. Circadian vocabulary. Aschoff ] (eds.): Circadian
clocks. North Holland Publ. Co. Amsterdam, 1965. 10—19.

4. Aserinsky E., Kleitmann N. Regulary occurring periods of eye motility and con-
comitant phenomena during sleep. Science, 1953. 118: 273—274.

5. Diedrich A., Siems R, Hecht K. Wochenrhythmus und Adaptation des
Schlafverhaltens wéhrend einer Langzeitschlafpolygraphie / Hecht K.
(Hrsg.), Engfer A, Poppei M, Peter ], Schlaf H. Gesundheit, Leistungsfihigkeit.
Springer Verlag — Berlin wa., 1993. 69—86.

6. Forst W., Akob Ch., Hecht K. Epidemiologische Studien zur Schlafdauer und zu
Schlafproblemen in Berlin und Zerbst. Wiss. Zeitschr. der Humboldt Univ. zu
Berlin. Reihe Medizin, 1989. 38 /4: 435—440.

7. Gibson E., Perry F., Redington ]. Discrimination of sleep onset stages, behaviour
responses and verbal reports. Perceptual and motor skills, 1982. 1023.

8. Hajak G., Rither E. Insomnie. Springer Verlag Berlin-Heidelberg-New York,
1995.

9. Halberg F., Engeli M, Hamburger C., Hillman D. Spectral resolution of low-fre-
quency, small amplitude rhythms in excreted 17-Ketosteroid probable androgen
induced circaseptan desynchronization. Acta Endocrinol. Suppl, 1965.103: 5—54.

10. Hartmann E., Backland F., Zwilling G. Psychological differences between long
and short sleepers. Arch. Gen. Psychiatr. Chicago, 1972. 26: 463—468.

11. Hecht K. Schlaf und die Gesundheits-Krankheits-Bezichung unter dem
Aspekt des Regulationsbegriffes von Virchow / Hecht K. (Hrsg.), Engfer A,
Peter ], Poppei H,, Schlaf M. Gesundheit Leistungsfidhigkeit. Springer Verlag.
Berlin wa.,, 1993. 3—12.

12. Hecht K., Cornelissen G., Fietze 1., Katinas G., Heroldt M., Halberg F. Circaseptan
aspects of self-assessed sleep protocools covering 70 nights on clinical healthy
persons. Perceptual and Motor skills, 2002. 85: 258—266.

treatment. The magnet could have had a frequency of the
Alpha rhythm (as we know today).

Eratokles of Trozen, suppurative. As he has done in
Trozen to have let burned himself by the doctors, God*
appeared in his sleep and directed him not to have let
burned himself but to sleep in healing room of the sanc-

tuary of Epidauros. After the time has gone the abscess has
opened and he has left healthy.

* Asklepios stands for God.
(Inscription of Epidauros 5/4 century b. C. —
Herzog 1931, Wunder 48,22)

13. Hecht K. Chronopsychobiologische Regulationsdiagnostik (CRD) zur
Verifizierung von funktionellen Zustinden und Dysfunktionen / Hecht K,
Scherf H.P/, Konig O. (Hrsg. Schibri Verlag Berlin Milow, 2001. 193—252.

14. Hildebrandt G., Moog R. Chronobiologische Aspekte der Schlafstorungen /
Hecht K, Engfer A, Peter ]. H: Poppei M. Schlaf, Gesundheit,
Leistungsféhigkeit. Springer Verlag Berlin, 1993: 57—68.

15. Jones H. S., Oswald ]. Two cases of healthility insomnia// EEG and clinical
Neurophysiology. Amsterdam, 1968. 24: 378—380.

16. Koella W. P. Die Physiologie des Schlafes. Gustav Fischer Verlag. Stuttgart —
New York, 1988. 1—260.

17. Maschke Chr., Hecht K. Tag-Nacht Unterschiede in der multifaktoriellen
Genese von lirminduzierten Erkrankungen, Ergebnisse einer epidemiologis-
chen Studie// Somnologie, 2005. 9: 96—104.

18. Moog R. Optimization of shift work, physiological contributions. Ergonomics,
1987. 30: 1249—1259.

19. Moor-Ede M. Die Nonstopgesellschaft — Risikofaktoren und Grenzen men-
schlicher Leistungsfihigkeit in der 24-Stunden-Welt. Heyne Verlag
Miinchen, 1993. 1—288.

20. Rechtschaffen A., Kales A. A manual for standardized terminology, techniques

and scoring system for sleep stages of human subjects. Public Health Service. -
US Government Printing Office, Washington D.C,, 1968.

21. Rotenberg V. S. The estimation of sleep quality undifferent Stages and Cycles
of sleep//Journ. of Sleep Research, 1993. 2: 17—20.

22. Sewitch D. E. The perceptual uncertainty of having sleep. The inability to dis-
criminate  electroencephalographic ~ sleep  from  workfulness.
Psychophysiology, 1984. 21: 243—259.

23. Schliephake E. Arbeitsgebiete auf dem Kurzwellengebiet. Deutsche med.
Wochenschrift, 1932. 32: 1235—1240.

24. Webb W. B., Abnew H. W. Sleep stages characteristics of long and short sleep-
ers// Sciences. Washington, 1979. 168: 146—147.

BECTHUK MEXX/IYHAPOJIHOUW AKAJIEMUUN HAVK (PYCCKAST CEKLIVIST) » 2010 » 1

17





