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(57) ABSTRACT

The invention relates to a method for determining the physi-
cal and/or psychological state of a subject. The heart rate
variability (HRV) of the subject is analyzed in the time
domain, wherein at least one frequency distribution of inter-
beat intervals (IBI) which are detected in at least one exami-
nation time period (1) is examined in the analysis. In order to
obtain particularly significant and quickly interpretable infor-
mation for this purpose, the frequency distribution is exam-
ined for a multimodal distribution.
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METHOD FOR DETERMINING THE
PHYSICAL AND/OR PSYCHOLOGICAL
STATE OF A SUBJECT

TECHNICAL FIELD

[0001] The invention relates to a method for determination
of the physical and/or psychological state of a subject, in that
the heart rate variability (HRV) of the subject is subjected to
analysis in the time domain, during which analysis at least
one frequency distribution of interbeat intervals (IBI)
recorded during at least one examination time period is inves-
tigated.

STATE OF THE ART

[0002] In order to determine the physical and/or psycho-
logical state of a subject, it is known from the state of the art
to determine the resting pulse or the pulse frequency—pos-
sibly at different respiratory defaults—and, in particular, to
put the results obtained in this connection in relation to com-
parison values. Such methods can possibly yield guideline
values with regard to the state or the performance capacity of
a subject, but they prove to be comparatively complicated,
because the conditions under which the determination are
carried out can only be standardized with difficulty. Further-
more, the results of such methods are only meaningful with
limitations, last but not least because an average heart rate is
determined, but this only represents a result of the heart beats
on which it is based.

[0003] Furthermore, it is known (US2009/0005696A1,
DE102006053728A1, US2010/0174205A1) to determine
interbeat intervals (IB), or, particularly, RR intervals of heart
activity over a specific time period, and to calculate heart rate
variability by way of quantification of the variations mea-
sured in this connection, in order to thereby be able to draw
conclusions concerning the influence of the vegetative ner-
vous system on heart activity and consequently conclusions
concerning the psychological and physical state. It is specifi-
cally known that two persons who demonstrate the same heart
rhythm can differ significantly in terms of their regulation
state caused by the vegetative nervous system and thereby in
their state of health and their performance capacity.

[0004] This measurement method of HRV analysis prima-
rily differentiates between two different domains, analysis in
the time domain and analysis in the frequency domain.
[0005] In an analysis in the frequency domain, the fre-
quency components of which the variability in heart rate is
composed are considered (see US2009/0005696A1). The
measurement spectrum in question is divided up into multiple
frequency bands, VLF (very low frequency), LF (low fte-
quency), HF (high frequency), etc., on the basis of which an
attempt is made to assess the psychological and physical state
ofthe subject. However, analyses in the frequency domain are
extremely disputed, because it is denied that they have the
ability to reflect changes in the sympathetic and parasympa-
thetic activity under physical stress, and thereby such meth-
ods can be carried out only in comparatively uncertain man-
ner and are difficult to interpret with regard to their results.
[0006] In the case of known methods that carry out an
analysis in the time domain, the distances between two con-
secutive IB intervals or RR intervals, or the difference
between such adjacent intervals are considered
(DE102006053728A1, US2010/0174205A1). For example,
an attempt is made to represent the frequency of results of an
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IBI measurement in the form of a Gauss curve. Conclusions
concerning the physical and/or psychological state of a sub-
jectare drawn from the location of this maximum or from the
Gauss curve, the distribution of the classes surrounding this
maximum, or the standard deviation and/or symmetry of the
Gauss curve, etc. A further possibility for analysis in the time
domain is the representation of the values determined in a
scatter plot (e.g. Poincaré Plot or Lorenz Plot). The dimension
ofthe HRV is derived from a geometric distribution shape that
forms from time measurement data of the IBI intervals or RR
intervals. However, such a method proves to be compli-
cated—it is generally necessary to select the duration of the
measurement to be comparatively long for the desired clas-
sification of a maximum, for example 30 minutes. Further-
more, such a method is also only meaningful with limitations.
Among other things, while it is taken into consideration that
the heart activity is characterized by differently variable RR
interval lengths depending on the state of the subject, one
proceeds essentially from one basic frequency, determined by
a single mode, for its evaluation.

PRESENTATION OF THE INVENTION

[0007] The invention has therefore set itself the task of
developing a method with which conclusions concerning the
physical and/or psychological state of a subject can be drawn
easily, quickly, and reproducibly. Furthermore, it should be
possible to use the method according to the invention inde-
pendently of parameters such as ambient temperature, time of
day, etc., to a great extent.

[0008] The invention accomplishes the task in that the fre-
quency distribution is investigated with regard to a multimo-
dal distribution.

[0009] If the frequency distribution is investigated with
regard to a multimodal distribution, particularly meaningful
information concerning heart activity can be obtained, on the
basis of which a conclusion concerning the psychological
and/or physical state of a subject is possible.

[0010] In the method according to the invention, it can
specifically be taken into consideration that the occurrence of
multiple modal values or certain modal distributions can be
an indication of a particularly disadvantageous regulation
state of the heart by the vegetative nervous system—specifi-
cally even when two modal values having a very small dif-
ference with regard to the lengths of their interbeat intervals
(IBID) can be identified, for example. In this connection, the
manifestation, location, etc. of one or more additional modal
values also does not necessarily play a role; simply the fact
that more than one modal value or modal distributions can be
identified can provide important information and can actually
be used as a fundamental indicator for heart activity that
deviates from a desirable regulation state of the heart. This
can specifically be interpreted as a type of deviation from a
basic frequency. It can therefore mean that the heart activity is
determined not just by means of variability of the IBI lengths
about what is called a basic oscillation, which basic oscilla-
tion 1s characterized by a certain bandwidth of IBI lengths
about a maximum formed by particularly many measured
interbeat interval lengths. Instead, the heart activity therefore
forms multiple maxima of frequencies of interbeat intervals,
which are particularly influenced by the vegetative nervous
system, with regard to their lengths.

[0011] IfRR intervals of the heartand/or distances between
pulse waves are used as interbeat intervals, particularly pre-
cise and simple determination of the heart rate variability can
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occur. For the sake of completeness, it should be mentioned
that RR interval refers to the distance between two R peaks of
an electrocardiogram; of course, however, points and/or leads
of an EKG can also be suitable for the method according to
the invention. If the distances between pulse waves are used,
particularly simple yet nevertheless precise determination
can be made possible. Thus, for example, a determination of
interbeat intervals can using known corresponding devices—
ear clip sensors or finger sensors, which measure the light
permeability of the skin with infrared, for example, or also
hand pulse sensors can be mentioned as examples. Here, a
possibility is to determine the calculated maximum of the
pulse wave or also the beginning of a specific increase, for
example.

[0012] Ifa classified frequency distribution is used, simpli-
fied representation, analysis and/or processing of the mea-
surement values obtained can take place. Of course, it must be
noted that the class boundaries or the class widths are estab-
lished in such a manner that possible modal values do not
intersect, superimpose, etc. and have any other negative influ-
ence on the method according to the invention. Of course, in
this connection, it can also play a role what length of the
examination time period is selected for measurement of inter-
beat intervals. A long-term measurement of 20 minutes and
more, as this usually occurs in the state of the art, can clearly
favor superimposition of possible modes or at least make the
analysis significantly more difficult. It is advantageous if the
method according to the invention therefore takes into con-
sideration not only the number of identified maxima but also
variability of the IBI about these maxima. The most varied
methods are known for identifying such modes, among them
threshold value analyses.

[0013] If the investigation of the frequency distribution
takes place using a univariate statistical analysis, a meaning-
ful analysis of the heart rate variability is possible in quick
and simple manner. A histogram, in which the lengths of the
IBI recorded during an examination period are entered in
accordance with their frequency, should be mentioned as an
example of this.

[0014] TIf the investigation of the frequency distribution
takes place using a bivariate statistical analysis, then among
other things, a more precise analysis of the HRV can result,
because relationships of interbeat intervals can particularly
be presented. If more than one manifestation is used for
analysis, an improved conclusion concerning the heart activ-
ity can therefore take place.

[0015] Ifat least one interbeat interval with its subsequent
interbeat interval is used for the bivariate statistical analysis,
a particularly precise analysis of the HRV can be made pos-
sible, because among other things, it can be evident how
suddenly the lengths of consecutive interbeat intervals
change. Great variations in the lengths of interbeat intervals
that occur one after the other can therefore lead to the assump-
tion that the regulation state of the heart is in a comparatively
imbalanced state, and this in turn can permit corresponding
conclusions concerning the psychological and/or physical
state of a subject. If interbeat intervals whose subsequent IBI,
in each instance, differs significantly in terms of its length
actually form a mode or multiple modes, a comparatively
disadvantageous regulation state of the heart activity can
therefore be assumed.

[0016] Ifthe bivariate statistical analysis comprises classi-
fication of the frequency distribution as a function of the
differences of two consecutive interbeat interval lengths,
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meaningful and, above all, easily interpreted information
concerning the HRV or the vegetative nervous system of a
subject can be obtained. In turn, on the basis of such an
analysis, improved conclusions concerning the psychological
and/or physical state of a subject can be provided, on the basis
of which the state of health, the regeneration capacity, the
ideal intensity of a physical training unit, and so forth, for
example, can be better evaluated.

[0017] Ifacorrectionvalueas afunction of the difference of
their length is taken into consideration for the analysis of
consecutive interbeat intervals, consecutive interbeat intet-
vals whose length differs to a high degree, for example, can be
taken into consideration in improved manner. In order to meet
this requirement, which is given as an example, those con-
secutive interbeat intervals whose lengths are essentially the
same are blanked out using a correction value—thereby mak-
ing it possible to take a change in the basic frequency, for
example, as it can occur during the course of an extended
examination, due to external stimuli, into consideration in
improved manner.

[0018] Ifthe analysis of the heart rate variability takes into
consideration the distance between modal values, the mean-
ingfulness of the method according to the invention can be
further improved. A great difference between two modal val-
ues that might be determined, with regard to the length of the
IBI intervals, can permit the conclusion of comparatively
disadvantageous heart rate variability, in accordance with the
above explanations—specifically all the more disadvanta-
geous, the greater this determined difference appears to be.
[0019] For further improvement of the evaluation of the
heart rate variability, the analysis of the heart rate variability
can take into consideration a ratio of the densities of the
modal distributions, particularly the integrals of these densi-
ties. Therefore, for example, ratios of the modes relative to
one another or also the amount proportions of the RR inter-
vals related to the modes, in each instance, can be represented
or evaluated more easily. This can also be suitable for scatter
plots with consecutive interbeat intervals, whereby the dura-
tion of each interbeat interval of a specific measurement time
period is entered as a function of the duration of the interbeat
interval that follows it. In this connection, a graphic represen-
tation could yield a two-dimensional image in which the
density of the modal distribution is indicated with colors or
with height lines—of course, however, other representations
of the method according to the invention would be possible,
for example a three-dimensional representation. In this man-
ner, a significantly faster or simplified analysis of the HRV
would be made possible, specifically also taking into consid-
eration the manifestation of multiple frequencies, or of their
relationships, relations and/or dependence relative to one
another.

[0020] In general, it can therefore be stated that the mean-
ingfulness of the method according to the invention can be
further improved if one parameter, in each instance, particu-
larly the same parameter, is determined from at least two
modal distributions, the comparison result of which param-
eter is taken into consideration in the analysis of the heart rate
variability (HRV). As has already been mentioned above,
these parameters can be modal values of the modal distribu-
tions, densities of the modal distributions, or also integrals of
these densities, which are compared with regard to spacing,
size, etc. Accordingly, it is the goal of the method according
to the invention, among other things, to identify the possible
occurrence of more than one mode in targeted manner, in
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order to draw conclusions concerning the regulation state of
the heart on the basis of the information obtained in this
manner. Therefore, even if only one basic oscillation appears
to be present, this can be investigated further, in targeted
manner—for example using a bivariate analysis, by means of
adaptation of the classification of the frequency distribution,
etc., in order to recognize any modes that might be present,
and to compare specific parameters with regard to these
modes with one another.

[0021] The analysis according to the invention can be fur-
ther improved if the analysis data of the heart rate variability
(HRV) are put into relation with comparison data of other
subjects during the determination of the physical and/or psy-
chological state of a subject. It should be mentioned that in
this connection, it can be particularly advantageous to obtain
information about the life circumstances of the subject when
referring to corresponding comparison data. In this manner,
not only can assessments of analyzed HRV be facilitated, but
also any measures that might be required to improve HRV can
be established and/or reviewed in simplified manner. Further-
more, it is of course possible to use analyses of different
subjects or subject groups according to different criteria, in
order to develop models in order to in turn draw conclusions
concerning the physical and/or psychological state of a sub-
ject.

[0022] Ifthe modal values of the frequency distribution are
determined using a threshold value, it can be made possible,
for example, to facilitate classification of a multimodal dis-
tribution and/or to represent it particularly clearly. This can
also have the advantage that the measurement results that
appear to be statistical outliers, last but not least on the basis
of a measurement period of 20 minutes that is usual in the
state of the art, can also be taken into consideration more
easily.

[0023] The method according to the invention can be par-
ticularly informational if the frequency distributions of iriter-
beat intervals recorded during at least two examination time
periods are investigated, whereby different physical and/or
psychological stress states are acting on the subject during the
examination time periods. In this manner, for example, the
adaptability of a subject to different stresses can be deter-
mined. It can also be determined in simplified manner what
stress intensity—for example for physical training—best
meets the requirements or the state of the subject. The effect
of possible relaxation training, of a change in life habits can
thereby be quickly and easily determined and/or optimized.
For this purpose, it is only necessary to check changes in the
heart rate variability and, in particular, in maxima that might
be formed, at regular time intervals. In many cases, it can be
assumed, for example, that a reduction in the distance
between modal values that are determined should be evalu-
ated positively, as a positive development. According to the
invention, a comparatively short measurement period of the
heart activity, in the range of several minutes, can be sufficient
for a meaningful analysis.

[0024] Itis advantageous that a correction value for a time
domain analysis of the heart rate variability, for example for
the parameters RMSSD and/or pNN50, can be calculated and
taken into consideration using the investigation of the fre-
quency distribution.

[0025] It should be mentioned that of course, the term sub-
ject is understood to mean a person, independent of age,
gender, state of health or other characteristics.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] In the drawings, the object of the invention is
explained in greater detail, as an example, using figures.
These show:

[0027] FIG. 1arepresentation of RR interval lengths deter-
mined in a specific examination time period,

[0028] FIG. 2 a histogram of the RR intervals according to
the results in FIG. 1,

[0029] FIG. 3 the RR intervals of the results in FIG. 1 as a
scatter plot,
[0030] FIGS. 4 to 6 an example of a different RR interval

determination corresponding to the representations accord-
ing to FIGS. 1 to 3,

[0031] FIG. 7 a further graphic representation of a different
measurement result, along with a histogram of RR interval
pairs, plotted as a function of the difference of their lengths
relative to one another.

WAYS TO IMPLEMENT THE INVENTION

[0032] For the sake of completeness, it should be men-
tioned that in the figures, RR intervals are investigated and
represented, but that of course, it lies within the scope of the
invention to also use other parameters and/or measurement
methods for a determination of interbeat intervals.

[0033] According to FIG. 1, the RR intervals of consecutive
heart beats of a subject recorded during an examination time
period 1 are shown graphically. In this connection, the time
lengths 2 of the RR intervals that occur along the x axis of the
examination time period 1 in seconds [s] are plotted in milli-
seconds [ms], and consecutive RR intervals are connected
with one another by means of a straight line. For example, the
representation according to FIG. 1 can thereby show the
minimal and maximal RR interval 3 and 4 of a specific time
period. A different representation, for example as an RR
tachogram, is also possible, but is not shown.

[0034] Likewise, a frequency distribution according to
FIG. 2 can be derived from the values shown in FIG. 1. FIG.
2 represents a univariate statistical analysis in the time
domain, in the form of a histogram 5, in which, for example,
all the RR intervals that were determined during a specific
time period are combined in S0 ms classes, whereby the x axis
6 characterizes the length of RR intervals in ms. The heights
of these classes, shown as bars, result in accordance with the
scaling of the y axis 7 and the number of RR intervals belong-
ing to the class, in each instance, in this histogram. In this
example, a modal value 8 can be recognized. The variation
width of the lengths of the RR intervals can be derived from
the number and height of the classes—for example also by
means of evaluation as compared with comparison values.
Such a histogram can be worked on further, for example in
order to take the ratio of the densities of the modal distribu-
tions, particularly the integrals of these densities, into con-
sideration; this is not shown in any detail in FIG. 2. If the
frequency distribution shows merely one mode and an essen-
tially normal, symmetrical density distribution—similar to a
Gauss curve—one speaks of a comparatively good variability
of the heart rates and a good state of a subject, in accordance
with the state of the art.

[0035] Furthermore, the informational content of the val-
ues according to FIG. 2 can also be reproduced, in known
manner, as a scatter plot (scatterplot) in accordance with FIG.
3. Such a bivariate statistical analysis in the time domain can
take place, for example, on the basis of two consecutive RR
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intervals. In this connection, the duration of each heart beat 10
is plotted on the x axis as a function of the duration of the heart
beat that follows this heart beat, in ms, on the y axis 11. One
speaks of an advantageous regulation width, in other words of
a comparatively good heart rate variability, if the plotted
points in this diagram yield an essentially ellipsoid cloud of
points, whereby the main axis of this point cloud lies essen-
tially above the diagonal 12 that has been drawn in. Points that
lie on this diagonal refer to two consecutive RR intervals
having the same length.

[0036] The possible evaluation of such representations
according to FIGS. 1-3 with regard to the physical and/or
psychological state of a subject, particularly also on the basis
of the width of an ellipsis in the scatter plot, of a symmetrical,
left-steep or right-steep Gauss curve, of density distributions
in the histogram, etc. are known and discussed in detail in the
prior art.

[0037] According to the invention, the analysis of the heart
rate variability (HRV) now comprises at least one investiga-
tion of at least one frequency distribution for multimodal
distribution.

[0038] Inorder toillustrate this, an example for the result of
a different RR interval measurement is shown in FIGS. 4 to
7—corresponding to the preceding figures. In FIG. 5, a mul-
timodal distribution can be seen, specifically by means of the
formation of two maxima 13, 14, which form a modus, in each
instance. It should be pointed out that the histograms accord-
ing to FIGS. 2 and 5 should also be understood as examples of
representations, and of course assignments of the classes,
scales, and units of the x or y axis can or must be undertaken
in order to allow implementation of the method according to
the invention. To assess the state of a subject, the spacing 15
of determined parameters of the modal distributions relative
to one another—here, maxima—can be used as a measure, for
example. In accordance with such recognitions, it should be
possible to classify a psychological and/or physical state of a
subject all the more advantageously, the greater the distance
between two modes. In this connection, it might also be
necessary to take the difference in the heights of two or more
determined maxima or modes relative to one another into
consideration, or other parameters of the modal distribution,
such as a calculation of the density distribution, can also offer
significant information in this regard. From the example of
FIG. 5, with a frequency distribution of two maxima 13, 14, it
can specifically be derived, among other things, that the avet-
age heart rate could form essentially by means of two basic
oscillations, as has already been explained.

[0039] FIG. 6 once again shows a scatter plot 16, on the
basis of which it becomes evident that an analysis of the
frequency distribution can be comparatively difficult,
because the values entered in the scatter plot appear in the
manner of a shotgun shot. It can be seen that the lengths of two
consecutive heart beats essentially differ—an ellipsoid fre-
quency distribution as indications of it can be seen in FIG. 3,
which is generally considered desirable, can be seen only
with difficulty. It can furthermore be seen that comparatively
many RR interval pairs are comparatively far away from the
diagonal 12, which can permit the conclusion that the heart
activity appears to be arrhythmic or non-harmonic, in other
words deviating from a basic oscillation.

[0040] Itis important, according to the invention, to inves-
tigate the scatter plot for a multimodal distribution. A possible
exemplary embodiment is shown in FIG. 7, whereby, of
course, any other type of representation of modal values can
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be suitable. In this example, modal values are represented as
a density distribution, and their manifestations are charactet-
ized in the form of height lines 17. Tt is advantageous that in
this way, rapid and meaningful information concerning
modes 18 that are present, with regard to the duration of two
consecutive RR intervals and/or the ratio of their RR interval
duration relative to one another can be made possible. Also,
possible values evaluated merely as outliers 19 can be used
for analysis, in simple manner, or flow into it, in this way. It
proved to be particularly advantageous that for this method
according to the invention, a measurement duration of RR
intervals over a time period of a few minutes can already be
sufficient. It is therefore possible, among other things, to
identify those modes 18 that result from frequencies of RR
interval lengths as a function of the length of their subsequent
RR interval and essentially determine the heart rhythm during
the measurement interval. Accordingly, conclusions concern-
ing the psychological and/or physical state of a subject are
possible, for example on the basis of the location and/or—
depending on the representation—the size, height or mani-
festation of individual modes in the scatter plot and/or, for
example, also on the basis of the distance between the modes.
18', for example, shows a mode that can generally be viewed
as being comparatively disadvantageous, because it charac-
terizes consecutive RR interval lengths that differ compara-
tively greatly from one another or can characterize sudden
changes in the heart rhythm. It should be stated that it is also
possible to create three-dimensional scatter plots, in which
each heart beat interval is plotted on the y and 7 axis as a
fanction of its two subsequent heart beat intervals.

[0041] FIG. 7 furthermore shows a frequency distribution
of the RR interval measurement as a histogram 20, which can
be understood in the manner of a projection of the scatter plot
16. In this connection, the bivariate statistical analysis com-
prises classification of the frequency distribution as a function
of the differences between two consecutive interbeat interval
lengths. This histogram 20 can particularly allow investiga-
tion regarding multimodal distribution of RR intervals, which
differ from their subsequent RR intervals with regard to their
length.

[0042] Thus, those consecutive RR interval pairs having the
same length, which therefore lie on the diagonal 12 of the
related scatter plot, are assigned to the number 0 of the x axis
21 of the histogram in FIG. 7. This x axis 21 characterizes the
extent of the difference between two consecutive RR interval
lengths.

[0043] They axis 22 of the histogram in turn indicates the
frequency of the RR interval pairs. In the histogram 20 of FIG.
7, an investigation regarding multimodal distribution is also
carried out; this can provide information, for example, as to
the modes of which the heart rhythm is essentially composed
over the examination time period, in each instance, or how
suddenly subsequent RR intervals differ or change with
regard to their length. Thus, it is possible, among other things,
if a multimodal distribution occurs, to assume a deviation
from a basic oscillation that essentially determines the aver-
age heart rate.

[0044] It is also possible to change and/or to facilitate the
representation of the modal values. In FIG. 7, for example, it
would be possible, in this connection, to blank out those RR
intervals that correspond to the number 0 on the x axis 21,
or—depending on the definition—come close to it, from the
graphic representation. Thus, analysis of those modes thatare
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formed by consecutive RR intervals that differ in length and
are viewed as being more disadvantageous can be facilitated.
[0045] In this manner, furthermore the innervation of the
vegetative nervous system during the measurement proce-
dure—for example due to physical activity, sensory percep-
tions of the subject, etc.—can furthermore be taken into con-
sideration. This can be advantageous because such
innervation during the course of measurement of RR intervals
can have the result of acceleration or slowing of the pulse, and
thus of a change in the lengths of RR intervals. These varia-
tions, however, are viewed as being physiologically advanta-
geous, as long as consecutive RR intervals are about of the
same length—or, in accordance with a specific definition,
approximately of the same length—and therefore have to be
taken into consideration in the analysis of heart rate variabil-
ity only with limitations. In this way, an additional possibility
for interpretation or analysis of a manifestation and frequency
of—sudden——changes of consecutive RR interval lengths can
be obtained. Improved representation or analysis in the form

of a histogram, scatter plot, etc., can thereby be made pos-
sible.

1. Method for determination of the physical and/or psycho-
logical state of a subject, in that the heart rate variability
(HRV) of the subject is subjected to analysis in the time
domain, during which analysis at least one frequency distri-
bution of interbeat intervals (IBI) recorded during at least one
examination time period (1) is investigated, wherein the fre-
quency distribution is investigated with regard to a multimo-
dal distribution.

2. Method according to claim 1, wherein RR intervals of
the heart and/or distances between pulse waves are used as
interbeat intervals.

3. Method according to claim 1, wherein a classified fre-
quency distribution is used.

4. Method according to claim 1, wherein the investigation
of the frequency distribution takes place on the basis of a
univariate statistical analysis.

5. Method according to claim 1, wherein the investigation
of the frequency distribution takes place on the basis of a
bivariate statistical analysis.
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6. Method according to claim 5, wherein at least one intet-
beat interval with its subsequent interbeat interval is used for
the bivariate statistical analysis.

7. Method according to claim 6, wherein a correction
value, as a function of the difference of their lengths, is taken
into consideration in the analysis for the consecutive interbeat
intervals.

8. Method according to claim 5, wherein the bivariate
statistical analysis comprises classification of the frequency
distribution as a function of the differences between two
consecutive interbeat interval lengths.

9. Method according to claim 1, wherein the analysis of the
heart rate variability takes into consideration the distance
between modal values.

10. Method according to claim 1, wherein the analysis of
the heart rate variability takes into consideration a ratio of the
densities of the modal distributions, particularly the integrals
of these densities.

11. Method according to claim 1, wherein in the determi-
nation of the physical and/or psychological state of a subject,
the analysis data of the heart rate variability (HRV) are put
into relation with comparison data of other subjects.

12. Method according to claim 1, wherein the modal values
ofthe frequency distribution are determined using a threshold
value.

13. Method according to claim 1, wherein the frequency
distributions of interbeat intervals recorded during at least
two examination time periods are investigated, wherein dif-
ferent physical and/or psychological stress states act on the
subject during the examination time periods.

14. Method according to claim 1, wherein using the inves-
tigation of the frequency distribution, a correction value fora
time domain analysis of the heart rate variability, for example
for parameters RMSSD and/or pNNS50, is calculated and
taken into consideration.

15. Method according to claim 1, wherein one parameter,
in each instance, particularly the same parameter, is deter-
mined from at least two modal distributions, the comparison
result of which parameter is taken into consideration in the
analysis of the heart rate variability (HRV).
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