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(57) ABSTRACT 

A heart rate monitor includes a measuring means for mea 
suring the heart rate of a person during a ?tness exercise, and 
a calculation unit for forming the value of one or more stress 
parameters from the heart rate measured during the ?tness 
exercise. The calculation unit is arranged to compare the 
stress parameter value during the ?tness exercise With a 
threshold value formed for the stress parameter before the 
?tness exercise. The heart rate monitor also includes a 
display means for showing exceeding of the threshold 
parameter to the user during the ?tness exercise. The cal 
culation unit is arranged to use the value of expiratory ?oW 
measured from the person before the ?tness exercise for 
forming the threshold value of the stress parameter. 
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DETERMINATION OF STRESS LEVEL OF 
FITNESS EXERCISE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to sports and medicine, par 
ticularly to applications in Which the capacity of a person is 
controlled during a ?tness exercise according to a value of 
respiratory ?oW measured before the ?tness exercise. 

[0003] During a ?tness exercise the ventilation frequency, 
i.e. inspiration and expiration, increases as the Workload 
increases. Normally the respiratory capacity of a person is 
alWays so good that is does not limit the ?tness exercise even 
at heavy Workload, but the oxygen uptake and removal of 
carbon dioxide are suf?cient for metabolism. The respiratory 
capacity may, hoWever, limit exercising if the person suffers 
from a disease of respiratory organs or respiratory bronchi 
oles, such as asthma. Persons suffering from exercise 
induced asthma may experience dyspnoea and stridor during 
a ?tness exercise because due to asthma their respiratory 
organs may be in?amed and sWollen. The number of asth 
matics is increasing in the West, being already about 2 to 4% 
of the population. 

[0004] 2. Description of the Prior Art 

[0005] The basis for treating asthma and other respiratory 
diseases is good physical condition Which prevents serious 
complications and helps to cope With dif?cult situations. The 
general instructions for improving the physical condition 
cannot be applied to asthmatics because their respiratory 
?oW values vary considerably. In practice, asthmatics there 
fore have to determine their respiratory ?oW before each 
?tness exercise and decide on the exercise Workload on the 
basis of the respiratory ?oW. US. Pat. No. 5,626,144 dis 
closes a PEF meter (Peak Expiratory FloW) for measuring 
the respiratory ?oW. By bloWing into the meter the user ?nds 
out the current expiratory ?oW. On the basis of the measured 
value the person can decide Whether to take medication 
before a ?tness exercise and plan the exercise Workload at a 
broad level. US. Pat. No. 3,675,640 describes a solution 
betWeen a variable describing the person’s capacity, such as 
inhaled oxygen or exhaled carbon dioxide, and physical 
stress. In the solution described in the publication the 
patient’ s maximal capacity is determined according to 
measurement results obtained during a ?tness exercise in a 
clinical environment and results achieved by a healthy 
person. 

[0006] The prior art method of determining the capacity is 
designed for hospitals and requires a complex and expensive 
apparatus. Consequently, the method cannot be applied in 
everyday sports. 

SUMMARY OF THE INVENTION 

[0007] The object of the invention is to provide an 
improved method and an apparatus implementing the 
method for determining the stress level of a ?tness exercise. 
This is achieved With the folloWing method of controlling a 
?tness exercise performed by a person. The method com 
prises measuring the person’s heart rate information during 
the ?tness exercise and informing the person if, during the 
?tness exercise, the value of a stress parameter formed from 
the measured heart rate information exceeds a threshold 
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value formed for the stress parameter before the ?tness 
exercise. In the method the threshold value of the stress 
parameter is formed for the ?tness exercise using the value 
of the person’s expiratory ?oW. 

[0008] The invention also relates to a heart rate monitor 
Which comprises means for measuring the heart rate of a 
person during a ?tness exercise, a calculation unit for 
forming the value of one or more stress parameters from the 
measured heart rate during the ?tness exercise, the calcula 
tion unit being arranged to compare the value of the stress 
parameter during the ?tness exercise With a threshold value 
formed for the stress parameter before the ?tness exercise, 
the heart rate monitor further comprising display means for 
shoWing exceeding of the threshold value of the stress 
parameter to the person during the ?tness exercise. The 
calculation unit is arranged to use the value of the person’s 
expiratory ?oW measured for the ?tness exercise for forming 
the threshold value of the stress parameter. 

[0009] The invention relates to a method and an apparatus 
for determining the optimal exercise level of a person and 
for controlling it during a ?tness exercise. The solution is 
particularly suitable for a ?tness exercise performed by a 
person Who suffers from a disease of respiratory organs, 
such as asthma. In this description a ?tness exercise refers 
to a physical exercise performed at a heart rate level of at 
least about 20 heart beats per minute over the person’s heart 
rate at rest. 

[0010] A method according to a preferred embodiment of 
the invention comprises measuring the heart rate informa 
tion of a person during a ?tness exercise. The heart rate 
information to be measured refers to heart rate parameters 
that can be measured from heartbeats, such as the average 
heart rate per minute, standard deviation of the heart rate, 
change rate of the heart rate or other similar parameters that 
can be calculated from the heart rate. One or more of the 
above-mentioned heart rate parameters are used as a stress 
parameter Which describes the exercise Workload. A thresh 
old value Which should not be exceeded during the ?tness 
exercise is set for the stress parameters. In an embodiment 
the person’s stress level during the ?tness exercise is used as 
the stress parameter in addition to a heart rate parameter or 
instead of it. The stress level is formed using one or more of 
the folloWing parameters: one or more heart rate parameters, 
one or more physiological parameters Which describe the 
person’s physiological properties, one or more stress param 
eters Which describe the exercise Workload. 

[0011] The threshold value of the stress parameter is 
formed before the ?tness exercise, and preferably the thresh 
old value is re-formed before each ?tness exercise. The 
person’s current maximal expiratory How is used for form 
ing the threshold value. In a preferred embodiment the 
expiratory How is measured With a PEF meter. In an embodi 
ment the measured PEF value is compared With the refer 
ence value of expiratory ?oW, and the threshold value of the 
stress parameter is formed on the basis of this comparison. 
The reference value of expiratory ?oW means eg the 
person’s maximum value of expiratory ?oW. The reference 
value can also be formed on the basis of tabulated informa 
tion or by means of a neural netWork using one or more 
physiological parameters. The method according to the 
invention is preferably implemented by a heart rate monitor 
into Which the PEF value measured by the user is fed before 
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the ?tness exercise. In an embodiment the heart rate monitor 
forms the reference value of expiratory ?oW, Which is read 
from a table included in the heart rate monitor or formed by 
means of a neural netWork using the physiological param 
eters to be fed into the heart rate monitor. During the ?tness 
exercise the heart rate monitor measures the heart rate, and 
in an embodiment one or more of the following items are 
presented on the display of the heart rate monitor: heart rate 
parameter, threshold value of the heart rate parameter, stress 
level, threshold value of the stress level. Furthermore, if the 
user exceeds the threshold value of the stress parameter 
during the ?tness exercise, the heart rate monitor gives a 
sound signal or a voice message, informs the user of 
exceeding by displaying information on the display of the 
heart rate monitor or With touch information, such as vibra 
tion or the like, in Which case the user can reduce the 
exercise Workload or ?nish the exercise. 

[0012] In an embodiment of the invention the apparatus 
implementing the method according to the invention is a 
heart rate monitor. The heart rate monitor is a device 
employed in sports, Which measures human heart rate infor 
mation from an electrical impulse transmitted by the heart, 
from the pressure produced by the heart beat on an artery or 
optically from the blood movement in an artery. The struc 
tures of the heart rate monitors available vary. There are, for 
example, heart rate monitors Which comprise an electrode 
belt to be ?tted around the user’s chest and a Wrist-Worn 
receiver unit. The electrode belt measures the heart rate and 
transmits information on it to the receiver unit, Which 
calculates heart rate parameters on the basis of the informa 
tion received. Often, the receiver unit, ie the Wrist monitor, 
also comprises a display for shoWing the heart rate infor 
mation and other heart rate parameters formed in the heart 
rate monitor to the exerciser. In the present invention, 
information on the stress level during exercise and/or the 
threshold value corresponding to it are preferably shoWn on 
the display. The heart rate monitor can also be a one-piece 
device in Which the measurement, processing and display 
are located in the electrode belt to be ?tted around the chest, 
and thus there is no need to transmit the information to a 
separate receiver unit. Further, the structure of the heart rate 
monitor can be such that it only comprises a Wrist-Worn 
monitor Which operates Without the electrode belt to be ?tted 
around the chest, measuring the heart rate from the vessel 
pressure or optically. 

[0013] The heart rate monitor preferably also comprises 
means for feeding the measured value and the reference 
value of expiratory ?oW, user-speci?c physiological infor 
mation and information on the exercise Workload. The 
feeding means can be, for instance, a keypad of the heart rate 
monitor, display equipment that supports feeding of infor 
mation, a speech controller, an optical feeding device, a 
telecommunications port for external control or the like. 

[0014] The functions required by the method of the inven 
tion, such as calculation operations, a neural netWork or the 
like, are preferably implemented by softWare for a general 
purpose processor. The functions can also be implemented 
as ASIC, With separate logic components or in a correspond 
ing manner. 

[0015] An advantage of the invention is that it provides an 
improved method of determining the optimal level for a 
?tness exercise to be performed by a person Who suffers 
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from a disease of respiratory organs before the ?tness 
exercise. A further advantage of the invention is that it 
enables monitoring during the ?tness exercise that the 
exercise Workload remains at a suitable level for the person 
in question. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] In the folloWing the invention Will be described in 
greater detail With reference to the accompanying draWings, 
in Which: 

[0017] FIG. 1A is a block diagram illustrating an embodi 
ment of the method according to the invention; 

[0018] FIG. 1B is a block diagram illustrating an embodi 
ment of the method according to the invention; 

[0019] FIG. 2 illustrates reference values of expiratory 
?oWs as a function of physiological parameters; 

[0020] FIG. 3A illustrates a PEF meter; 

[0021] FIG. 3B illustrates a heart rate monitor according 
to an embodiment of the invention; and 

[0022] FIG. 4 illustrates an embodiment of the apparatus 
according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] The invention Will be described in the folloWing by 
means of preferred embodiments With reference to FIGS. 1 
to 4. FIG. 1A illustrates a preferred embodiment of the 
method according to the invention, shoWing the steps that 
are carried out before a ?tness exercise. In step 102 the 
expiratory How of a person is measured With a PEF meter. 
The PEF is typically measured When the person exhales at 
maximum effort after maximal inhalation. In the PEF meter 
the intensity of the air ?oW caused by bloWing can be 
indicated With a spring or using a liquid crystal display. The 
peak How is expressed as liters/minute and it usually varies 
betWeen 300 to 700 l/min, depending on the person’s 
physiological properties. 
[0024] In step 104 the measured expiratory How is com 
pared With the reference value. The comparison is preferably 
performed by a heart rate monitor, into Which the measured 
expiratory How is fed. The reference value is formed eg by 
reading it from a table included in the heart rate monitor or 
by calculating it by means of a neural netWork. At least one 
of the folloWing physiological parameters is used for form 
ing the reference value: age, gender and height. In FIG. 2 the 
vertical axis represents the reference value of the person’s 
expiratory ?oW as a function of the person’s age shoWn on 
the horiZontal axis. The ?gure illustrates separate graphs for 
men and Women, the upper graph 202 being for men and the 
loWer graph 204 for Women. The graphs 202 to 204 com 
prise separate curves for persons of different heights; for 
example, the topmost curve in the graph 202 for men 
describes, as a function of age, the maximum values of 
expiratory ?oW for a man of a height of 190 cm, the curve 
in the middle for of a man of a height of 180 cm and the 
loWest curve for a man of a height of 170 cm. The value 
corresponding to the person’s maximal expiratory ?oW 
shoWn in FIG. 2 can also be formed eg in such a manner 
that the person measures his/her PEF value in the morning 
and evening during one month and stores his/her personal 
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maximum value. In an embodiment of the invention the 
personal maximum ?oW measured as described above is fed 
as a reference value into the heart rate monitor, Which 
compares the measured expiratory ?oW With the reference 
value. In step 104 comparison means eg calculation of the 
percentage, ie how many percents the measured value is of 
the reference value. It is clear that the above-mentioned 
percentage can also be formed otherWise than by calculating 
it in the heart rate monitor, in Which case only the result of 
comparison is fed into the heart rate monitor. 

[0025] In step 106 the threshold value of the stress param 
eter is formed on the basis of the comparison result obtained 
in step 104. Here the stress parameter refers to the heart rate 
level or the stress level, but the heart rate variation, for 
example, or a similar parameter that can be derived from the 
heart beat frequency can also be used as the stress parameter. 
If the heart rate is used as the stress parameter, the threshold 
value of the heart rate is calculated by formula (1), for 
example: 

HRLIMIT=COmp% *HRREF: (1) 

[0026] Where HRLIMIT represents the threshold value of 
heart rate, comp % represents the comparison value of 
expiratory ?oWs and HRREF represents the reference value 
of heart rate. The reference value HRREF of heart rate is 
preferably set so that it controls the stress level of the ?tness 
exercise as desired. For example, if the person Wants to 
exercise at the maximum heart rate, the person’s maximum 
heart rate is used as the reference heart rate. If the person 
Wants to exercise at a heart rate level of 160, 160 is used as 
the reference heart rate, Which should not be exceeded 
during the exercise. Instead of the upper limit, the threshold 
value HRLIMIT of heart rate in the above formula (1) can also 
mean the loWer limit of heart rate beloW Which the heart rate 
should not drop during the exercise. If the HRLIMIT is 120, 
for example, the threshold value is exceeded if the person’s 
heart rate drops beloW the threshold value 120. It is clear that 
instead of one threshold value, the HRLIMIT can refer to a 
range Within Which the person’s heart rate should remain 
during the exercise. Thus the HRLIMIT can be (130+/—10) 
beats, in Which case the threshold value is exceeded When 
the heart rate rises over 140 or drops beloW 120. 

[0027] In an embodiment of the invention the heart rate 
monitor checks Whether the comparison value is alloWable. 
If the comparison value indicates that the respiratory How is 
only 50% or less of the person’s reference value, the user is 
informed that the comparison value is too loW for perform 
ing a ?tness exercise due to health reasons or that exercising 
is not recommendable. The limit value, ie the health-related 
reference value (50% above), for the above-mentioned 
check is obtained from a doctor and can be fed into the heart 
rate monitor using its feeding means. 

[0028] In an embodiment of the invention the reference 
heart rate HRREF is formed by means of pre-determination 
Where the Workload increases gradually. This is preferably 
performed before each ?tness exercise. During the pre 
determination the user e.g. Walks sloWly for tWo minutes, 
tWo minutes at a faster rate and another tWo minutes at a 
faster rate. During the pre-determination the user’s heart rate 
and heart rate variation, ie the standard deviation of the 
heart rate, are measured as the Workload increases gradually. 
The tWo-minute periods are repeated until the heart rate 
variation drops beloW a threshold value, such as 4 ms, as the 
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heart rate increases. The heart rate corresponding to the 
above-mentioned point is used as the reference heart rate 
HRREF. The purpose of the pre-determination is to deter 
mine the person’s activity level and hoW stressed his/her 
system is on the day in question. Instead of the reference 
heart rate, the pre-determination can also be used for adjust 
ing the reference values of the user’s respiratory ?oWs. For 
example, if the pre-determination indicates that the person is 
stressed due to an exercise performed at a heavy Workload 
on the previous day, the reference values of respiratory How 
are correspondingly set to a loWer level. The pre-determi 
nation described above is at least partly included in the 
?tness exercise because the above-mentioned point Where 
the heart rate variation drops beloW the threshold value is 
achieved at a heart rate level Which is approximately 65% of 
the maximum heart rate, ie at a heart rate level of about 
130. 

[0029] In an embodiment the maximum heart rate is 
alWays used as the reference heart rate HRREF. In the 
above-mentioned embodiments the maximum heart rate can 
be formed in various ways, eg by calculating it by the 
formula (220-age), by measuring the heart rate at the 
maximal stress, by estimating it, by determining it by means 
of a neural netWork, into Which at least one physiological 
parameter is fed, or by some other prior art manner. The 
above-mentioned stress level used as the stress parameter 
refers to a variable Which is formed during the ?tness 
exercise using one or more of the folloWing parameters: one 
or more heart rate parameters formed from the person’s 
heart rate information, one or more physiological param 
eters, one or more parameters describing the exercise Work 
load, such as running speed, sWimming speed, resistance of 
the exercise bike or the like. The stress level value is 
preferably formed in the heart rate monitor by means of a 
neural netWork during the ?tness exercise. The stress level 
is measured eg as Workload/time unit, in Which case the 
stress level gives an idea of the cumulative stress experi 
enced by the person during the ?tness exercise. 

[0030] In the folloWing the invention Will be described 
With reference to FIG. 1B, Which illustrates procedures 
performed during the ?tness exercise. In step 122 a heart rate 
monitor measures information on the person’s heart rate. 
Measurement of heart rate information means measurement 
of the heart rate, ie heart beat frequency. The heart rate can 
also be used for calculating other heart rate parameters, such 
as the standard deviation of heart rate or the change rate of 
heart rate. In step 124 a value is calculated for the stress 
parameter from the heart rate information. At its simplest the 
stress parameter is the heart rate, in Which case no measures 
are required in step 124. If the stress level is used as the 
stress parameter, the stress level value is calculated continu 
ously as a function of heart rate by means of a neural 
netWork, for example. In step 126 the stress parameter value 
formed above is compared With the threshold value of the 
stress parameter Which Was formed in step 106. In practice 
the stress parameter value is compared With the threshold 
value periodically in step 126, eg alWays When the heart 
rate is calculated, e.g. once in a second. In step 128 the 
process continues as folloWs on the basis of the comparison 
result: if the threshold value Was not exceeded, measurement 
of the heart rate continues according to step 130; if the 
threshold value Was exceeded, an alarm is given in step 132. 
The alarm is given eg by means of the heart rate monitor 
as ?ashing information on the display of the heart rate 
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monitor, as a voice or speech message, as vibration or in 
another similar manner. There are tWo Ways to react to an 

alarm: the Workload is decreased according to step 134, after 
Which exercising is continued and the heart rate measured 
according to step 130. Alternatively, the ?tness exercise is 
?nished according to step 133. This alternative comes into 
question particularly When the stress level is used as the 
stress parameter. 

[0031] FIGS. 3A and 3B illustrate an embodiment of the 
apparatus according to the invention. FIG. 3A shoWs a PEF 
meter 300 Which comprises a mouthpiece 302 against Which 
the user places his/her mouth for measurement of the 
expiratory ?oW. Air passes from the mouthpiece 302 into the 
air container 306 of the PEF meter 300 and exits through an 
exit opening 308. The air that passes through the air con 
tainer 306 moves a spring indicator 304 Which shoWs the 
person’s maximal expiratory ?oW. FIG. 3B illustrates an 
embodiment of the heart rate monitor 320. The heart rate 
monitor 320 comprises a Wrist strap 322 for attaching it to 
the Wrist. The heart rate monitor 320 also comprises a 
keypad consisting of one or more keys 324 for feeding the 
information needed to control the ?tness exercise. The 
information to be fed comprises eg the value of the 
person’s expiratory ?oW measured by the PEF meter shoWn 
in FIG. 3A or the person’s physiological parameters, such as 
age, gender or height. From the physiological information 
fed the heart rate monitor 320 calculates a reference value 
for expiratory How and forms a comparison value by com 
paring it With the measured expiratory ?oW. The heart rate 
monitor calculates the comparison value and the person’s 
maximum heart rate Which can be estimated from the 
physiological parameters. Using these values, the heart rate 
monitor forms threshold values for the heart rate and the 
stress level according to formula The heart rate monitor 
320 further comprises a display 326 for presenting stress 
parameter values and the corresponding threshold values 
during the ?tness exercise, such as the heart rate 328A and 
its threshold value 328B, the stress level value (300) 
and the corresponding threshold value (350). If either one of 
the threshold values is exceeded, the sound signaling device 
of the heart rate monitor gives a sound signal Which tells the 
user that he/she has exceeded the threshold value. As a result 
of exceeding of the threshold value the user can either 
continue the exercise at a loWer heart rate or ?nish the 
exercise. 

[0032] The heart rate monitor that implements the steps of 
the invention Will be described by an example With reference 
to FIG. 4. The heart rate of an exercising person is measured 
by means of a transmitter electrode belt ?tted around the 
chest. The transmitter electrode belt is illustrated by the 
entity formed by components 400A to 408. The measured 
heart rate is preferably transmitted inductively to a Wrist 
Worn receiver, Which is illustrated by the entity formed by 
components 420 to 432. The entity formed by the transmitter 
electrode belt and the receiver is called a heart rate monitor. 

[0033] The transmitter electrode belt measures the heart 
rate by means for measuring the heart rate 400A and 400B. 
The measuring means are e.g. electrodes. The heart rate 
monitor comprises at least tWo electrodes but more can also 
be used. From the electrodes 400A and 400B the heart rate 
signal is applied to an EKG preampli?er 402, from Which 
the signal is transferred via an AGC ampli?er 404 and a 
poWer ampli?er 406 to a transmitter 408. The transmitter 
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408 is preferably implemented as a coil Which sends the 
heart rate information 410 inductively to a receiver, such as 
a WristWorn receiver unit or to an external computer. One 5 

kHZ burst 410A corresponds to one heart beat, for instance, 
or a cluster of bursts 410A to 410C may correspond to one 
beat. The intervals 412A to 412B betWeen the bursts 410A 
to 410C can be equal or different in duration. In addition to 
inductive transmission, information can be transmitted 
betWeen the electrode belt and the receiver unit optically or 
via a conductor, for instance. In an embodiment the receiver 
unit 420 to 432, such as the Wrist-Worn receiver, comprises 
a receiver coil 420, from Which the received signal is applied 
through a signal receiver 422 to a central processor 424, 
Which coordinates the operation of different parts of the 
receiver unit. The receiver unit preferably also comprises a 
memory 428 for storing the heart rate information and other 
data relevant to the invention, such as expiratory ?oW 
values. The heart rate monitor further comprises display 
means 326 for presenting the stress parameter and its 
threshold value. The display means 326 is eg a display or 
a speech controller. The heart rate and its threshold value as 
Well as the stress level and its threshold value, for example, 
are presented on the display. In an embodiment of the 
invention the display means 326 refers to a sound signaling 
device for giving a sound signal When the threshold value of 
the stress parameter is exceeded. The display means 326 can 
also be a voice messaging device or a vibrating device. It is 
clear that several display means can be used simultaneously, 
eg the sound signaling device and the display. 

[0034] The heart rate monitor and its receiver according to 
an embodiment shoWn in FIG. 4 further comprise a calcu 
lation unit 432 for forming the reference value of expiratory 
?oW by means of physiological parameters. For forming the 
reference value the calculation unit can use tabulated refer 
ence values included in an information unit 434 or reference 

values formed by a neural netWork. In an embodiment the 
comparison value is also formed in the calculation unit 432 
by means of the measured expiratory How and the reference 
value. In an embodiment of the invention, a health-related 
reference value indicating that the comparison value should 
not be loWer than 50% is stored in the calculation unit 432. 
The calculation unit 432 compares the comparison value 
formed With the health-related reference value and the heart 
rate monitor indicates by means of the display means 326 via 
the central processor 424 by means of the display means 326 
if the comparison value does not meet the health-related 
reference value. The calculation unit 432 preferably forms 
the threshold values of the stress parameters and compares 
the stress parameter and the threshold values of the stress 
parameters during the ?tness exercise. The calculation unit 
432 is connected to the central unit 424 via Which the 
calculation unit 432 receives the values of input parameters 
needed for the calculations and comparison as Well as 
information on the heart rate during the ?tness exercise. The 
input parameters, such as physiological parameters, refer 
ence heart rate, health-related reference value, comparison 
value formed outside the heart rate monitor, one or more 
PEF values, are fed by means of the feeding means 324 of 
the heart rate monitor. The feeding means is eg a keypad, 
a speech controller, an optical connection, a radio link, a 
connecting cable or a telecommunications port for feeding 
information obtained from an external apparatus. It is clear 
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that the calculation unit 432 does not need to be a separate 
device but its functions can be implemented in the central 
processor 424, for example. 

[0035] In an embodiment of the invention the PEF meter 
is implemented in the heart rate monitor as shoWn in FIG. 
4. In that case the value of expiratory ?oW measured by the 
PEF meter 300 included in the heart rate monitor is auto 
matically supplied via the central processor 424 to the 
calculation unit 432, and thus the user does not need to feed 
the value With the feeding means 324 of the heart rate 
monitor. 

[0036] The functions, means and models implementing 
the method steps of the invention are implemented by 
softWare for a general-purpose computer, as ASIC, by sepa 
rate logic components or by any corresponding prior art 
manner. It is clear to a person skilled in the art that the heart 
rate monitor may also comprise other parts than those shoWn 
in FIG. 4, but it is irrelevant to describe them here. 

[0037] Even though the invention has been described by 
means of examples according to the attached draWings, it is 
clear that the invention is not limited to them, but may be 
modi?ed in various Ways Within the inventive concept 
de?ned in the appended claims. 

What is claimed is: 
1. Amethod of controlling a ?tness exercise performed by 

a person, the method comprising: 

(a) measuring the person’s heart rate information during 
the ?tness exercise; and 

(b) informing the person if the value of a stress parameter 
formed from the measured heart rate information 
exceeds a threshold value formed for the stress param 
eter before the ?tness exercise, Wherein the threshold 
value of the stress parameter has been formed for the 
?tness exercise using the value of the person’s expira 
tory ?oW. 

2. A method according to claim 1, Wherein the value of 
expiratory How has been measured by a PEF meter. 

3. A method according to claim 1, Wherein the threshold 
value of the stress parameter has been formed on the basis 
of a comparison betWeen the value of expiratory ?oW 
measured before the ?tness exercise and the reference value 
of expiratory ?oW. 

4. A method according to claim 3, Wherein the reference 
value of expiratory How is the person’s maximal expiratory 
?oW. 

5. A method according to claim 3, Wherein the reference 
value of expiratory How has been formed by means of one 
or more physiological parameters Which describe the per 
son’s physiological properties. 

6. A method according to claim 1, Wherein the stress 
parameter is the stress level and for forming the value of 
stress level during the ?tness exercise one or more of the 
folloWing parameters are used in addition to the heart rate 
information: one or more physiological parameters Which 
describe the person’s physiological properties, one or more 
stress parameters Which describe the exercise Workload. 

7. A method according to claim 1, Wherein the stress 
parameter is the heart rate level. 

8. A method according to claim 1, Wherein the person’s 
expiratory ?oW measured is supplied to a heart rate monitor, 
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Which forms a threshold value for the stress parameter on the 
basis of the expiratory ?oW for controlling the ?tness 
exercise. 

9. Amethod according to claim 3, Wherein the result of the 
comparison betWeen the measured expiratory How and the 
reference value of expiratory How is compared With a 
health-related reference value, and if the comparison result 
does not meet the health-related reference value, the user is 
informed that it is not recommendable to exercise. 

10. A method according to claim 1, Wherein the person’s 
heart rate is measured during the ?tness exercise by the heart 
rate monitor and the stress parameter value is shoWn on the 
display of the heart rate monitor. 

11. A heart rate monitor comprising: 

a measuring means for measuring the heart rate of a 
person during a ?tness exercise; 

a calculation unit for forming the value of one or more 
stress parameters from the heart rate measured during 
the ?tness exercise, the calculation unit being arranged 
to compare the stress parameter value during the ?tness 
exercise With a threshold value formed for the stress 
parameter before the ?tness exercise; and 

a display means for shoWing exceeding of the threshold 
parameter to the user during the ?tness exercise, 

Wherein the calculation unit is arranged to use the value 
of expiratory ?oW measured from the person before the 
?tness exercise for forming the threshold value of the 
stress parameter. 

12. A heart rate monitor according to claim 11, wherein 
the calculation unit is arranged to use the stress level as the 
stress parameter during the ?tness exercise and for forming 
the value of the stress parameter the calculation unit is 
arranged to use one or more of the folloWing parameters in 
addition to the heart rate: one or more physiological param 
eters Which describe the person’s physiological properties, 
one or more stress parameters Which describe the exercise 
Workload. 

13. A heart rate monitor according to claim 11, Wherein 
the calculation unit is arranged to use the person’s heart rate 
during the ?tness exercise as the stress parameter. 

14. A heart rate monitor according to claim 11, Wherein 
the calculation unit is arranged to use the reference value of 
the person’s expiratory ?oW for forming the threshold value 
of the stress parameter. 

15. A heart rate monitor according to claim 14, Wherein 
the reference value of expiratory How is the person’s maxi 
mal expiratory ?oW. 

16. A heart rate monitor according to claim 14, Wherein 
the calculation unit is arranged to form the reference value 
of expiratory ?oW by means of one or more physiological 
parameters Which describe the person’s physiological prop 
erties. 

17. A heart rate monitor according to claim 11, Wherein 
the display means includes at least one of: 

a sound signaling device; 

a voice messaging device; 

a vibrating device; and 

a display for shoWing the value of at least one of: 

one or more stress parameters; and 

the threshold value of the stress parameter. 
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18. A heart rate monitor according to claim 11, wherein 
the heart rate monitor comprises feeding means for feeding 
information used for forming the threshold value of the 
stress parameter in the calculation unit. 

19. A heart rate monitor according to claim 14, Wherein 
the calculation unit is arranged to form a comparison value 
betWeen the measured expiratory flow and the reference 
value of expiratory flow and compare the comparison value 
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With a health-related reference value, the heart rate monitor 
being arranged to inform the person if the comparison value 
does not meet the health-related reference value. 

20. A heart rate monitor according to claim 11, Wherein 
the heart rate monitor comprises a PEF meter for measuring 
the expiratory flow. 


