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Disclaimer 
 
All the information contained in this document have been collected and monitored with care, however 
Hosand Technologies S.r.l. cannot be held responsible for any errors or omissions.  
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changes to the products described in this guide.  
It is also possible that this guide contains references or information on goods or services not yet 
marketed.  Such references or information do not mean in any way that Hosand Technologies S.r.l 
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Hosand is an Hosand Technologies S.r.l. trademark. 
All the trademarks mentioned in this document belong to their respective owners. 
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All rights reserved. Reproductions of part or the total of this book are authorized solely if related to the 
installation and use of the software Hosand MCSOFT. 
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Introduction 

 
Dear customer, 
 
we thank you very much for choosing Hosand devices for heart rate detection.    
 
Please note that it is a good practice to face a medical examination certifying your health, before facing a 
sport or an activity designed to recover a good physical shape. 
 
All of the Hosand’s products are carried out according to quality standards set by regulations and 
legislation in force. Find out more about them and their use on the website www.hosand.com . 

How to use this guide 

This guide is intended to give all the necessary information for a proper installation and operation of the 
software Hosand MCSoft in connection to Hosand’s devices for heart rate detection.   
 

Used  conventions 

The manual utilize the following conventions: 
 
Italic is used for: 
• Name of programs, file and folders 
• Web addresses 
 
Italic bold is used for: 
• New terminology, the first time we use it 
• Name of the windows 
• Menu items 
 
Finally, please pay attention to the following symbols that appear next to the text:  
 

Remark: This symbol indicates an important notice, useful to help on solving annoying problems.  
 
Hint: This symbol indicates an interesting suggestion, which provides useful additional information 
about the main topic. 
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INSTALLATION AND USE OF THE SOFTWARE 
 
 

System requirements  

In order to use the software Hosand MCSOFT you need: 
• PC with processor Pentium® III 800 MHz or higher, RAM 256 MB minimum (512 MB are 

recommended), IrDA port (infrared) and Cd-rom or DVD player. 
• One of the following Microsoft®’s operative systems: Windows 98, Windows ME, Windows 2000®, 

Windows XP®, Windows Vista®. 
• 20 MB of free apace on the hard disk for the executable programs, the driver and the storage of the 

training’s details.  
• Mouse. 
• Color screen with resolution of at least 1024 x 768 pixel. 
• Printer (recommended). 
 

Hint: if your pc do not have an integrated IrDA port, then you can buy an external adapter  
USB-IrDA to be used to transfer the data from and to your heart rate monitor.   

Software’s installation procedure 

 
Remark: make sure that you close all the applications prior to install the software Hosand 
MCSOFT. 

 
The installation procedure of the software Hosand MCSOFT starts automatically when you insert the 
installation’s CD-rom into the Cd-rom/DVD player of your computer. 
If this is not the case, you can launch it manually by:  
 
• select Start  from the Windows control bar and  then select Computer resources. In the window 
Computer resources  double click on the icon CD-ROM Unit (or DVD Unit, according to the 
configuration of your pc). Select the icon Setup with a double-click in the visualized windows. 

 
Remark: the above mentioned manual procedures refer to Windows XP; it may be a little 
different when others operative systems are in use on your pc.  

 
The installation process used a wizard, therefore it only requires to follow the guided procedure and to 
confirm the suggested choices. 

Uses of the software 

 
Remark: the software Hosand MCSOFT was designed as an aid to the practice of sports and 
healthy activities and it must not be used for any other use. The same restriction applies to the 
Hosand’s devices designed to monitor the heart rate.  

 
Hosand Technologies disclaims any responsibility fot damages that may result from unintended uses of 
the software.  
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Quick start 

Through the following instructions you’ll be able to configure the program and the heart rate monitor or 
the telemetry system in a few minutes and start your training session immediately. You could find more 
detailed descriptions of the windows in the following paragraphs. 

Step 1: how to open the program 

The program Hosand MCSOFT could be launched in four ways: 
• you can double click on the icon  from the Windows control bar, or 
• you can click on the Start button of the Windows control bar and then you select All programs 

→ Hosand → MC Soft, or 
• you can click with the right button of your mouse on the  icon in the Windows control bar and 

then you can click on Run application from the context menu that it opens, or  
• you can download the recorded training sessions from your heart rate monitor, both through the 
Control Panel that you find when you click with the right button of your mouse on the  icon 
in the Windows control bar and through the Activation button placed on the heart rate monitor: 
since the download finished then the program will run automatically. 

Step 2: create and configure a new user 

1. Open the program Hosand MCSoft  
2. Click on the icon New User  to run the wizard;  
3. Fill the form with the required Personal details of the person that will carry out the training:  

1. Fill in the box Name the name of the person that will carry out the training; 
2. Fill in the box Sex  “M” for male and e “F” for female; 
3. Fill in the box Date of birth the date of birth, typing it directly or using the arrow on the 

right side of the date that open a calendar;  
4. Fill in the box Address the address of the person; 
5. Fill in the box Tel1  the telephone number; 
6. Fill in the box E-mail  the address; 

4. Click on ‘Next’ to continue the guided procedure: 
1. In the box Program choose the target to be reach through the training program: “weight 

control” (reduction of weight and/or of the fat mass), “Sport” (improvement of the athletic 
performance) or “Wellness” (improvement of the fitness status or weight maintenance); 

5. Click on ‘Next’ to continue the guided procedure: 
1. Fill in the box Program name to assign a name to the training program to be followed; 
2. With the cursor of the level of Job activity, indicate the physical effort required by the daily 

tasks of the person: “Light” (for example, employees or other sedentary activities); “Medium” 
(for example  committed, waiter or activities that require a minimum of movement) or 
“Heavy” (for example warehouseman, carpenter or other purely physical works). It is 
possible to choose intermediate values; the physical effort to be taken into consideration is 
the sum of the daily activities. 

6. Click on ‘Next’ to continue the guided procedure: 
1. Fill in the box Sport, selecting Sport A when planned to practice a sport performed mainly 

with unconstrained body (like running, jogging, football, ski, volleyball and so on), or 
selecting Sport B when planned to play a sport mainly focused on the lower limbs (like 
cycling, mountain Bike, canoe and so on) or selecting Sport C  when it is planned to practice 
a sport requiring a very high and complete muscular effort (like swimming); 

2. With the slide select the Fitness status, indicate the level of fitness status of the person: 
“LOW” if he/she doesn’t practice any sport, “OPTIMAL” if he/she makes at least three/ four 
training sessions per week or an intermediate position according to the specific case; 

3. Fill in the box Height and Weight to specify the height in centimeter and the weight in kg; 
4. Fill in the box Fat Mass [%] to enter the percentage of body fat mass of the person, if the 

precise value is known, otherwise the program will use a default value of 10 (medium level 
for trained people);  

7. Click on ‘Next’ to terminate the filling procedure;  
8. Click on Proceed to open the Program Form: 
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1. In the Methabolic zone: 
1. Count the number of heart beats in one minute of the person, sitting and rested, and enter 

the value in the box HRF min; 
2. Count the number of heart beats in one minute of the person, just wake-up and still in bed, 

and fill in the value in HRF rest. 
2. Fill in the box Target (it is active only if the program Weight control had been chosen) with the 

weight to be achieved and details of the activity that will be done; 
9. Take note of the suggested training program that appears in the form Training advice; following 

the program it will be possible to reach the intended targets.  

Step 3: configure the Heart Rate Monitor MC030 (MINIcardio Pro) 

Turn on the heart rate monitor pressing at least for a second the activation button and place it in front of 
the IrDA port and you’ll open the Control Panel’s windows. Set time and date and disconnect the 
system.  

Remark: verify that the icon on the System Tray is no more grey (  when the icon is grey the 
IrDA port is not active). If this is the case, please verify the contacts. 

How to wear, activate and use the heart rate monitor. 

For all the information about ‘how to wear, activate and use the heart rate monitor’, such as memorize 
the markers during the training session, please refer to the Instruction for Use that you find in the same 
packaging of the heart rate monitor. 

How to download and visualize the training session’s details.  

Disconnect the heart rate monitor from the electrodes.  
Download the data on your computer (refer to the  ‘Control Panel’, as well). 
 
There are two ways to download the data on your computer: 

 
 
 
 
 
 
 
 
 
 

 
1. You should bring the MINIcardio’s tip closer to the IrDa port and press the activation button.  

Or: 
2. You should open the control Panel with a click on the command ‘Open the control Panel’ 

 

 
 

bring the MINIcardio’s tip closer to the IrDa port and press the activation button. Once the 
MINIcardio is linked to the Control Panel, you can press the download button on the panel. 

Activation Button 

Tip 
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At this point an icon will be displayed at the bottom right of the screen, showing the download of the 
data. 

 
 
Once it finishes, the software will open a form with a summary of the downloaded files.  
 

 
 
If the file has already been downloaded, then the software will display a warning (File exists) and it will 
not apply the flag to download it again (just click to select it manually). 
 
Il is also possible to change the name of the user to be linked to each training file with a double click on 
the name: the software will display the list of existing users to be chosen. 
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The result of this latter operation will be:  
 

 
 

With a click on ‘save selected’ to save the visualized training records otherwise choose ‘cancel’  to close 
the form with no savings: the software will automatically open the MCsoft displaying the graph of the 
saved training sessions.  
 

  
 
Enter the comment in the appropriate line and confirm; this procedure must be done to save each 
record.  
Warning: please wait until MCSoft presents all of the saved records. This may take a few seconds. 
 
Erase the data from the MINIcardio Pro MC030 (Heart Rate Monitor) to increase the available memory 
only if there is no need to download them again later (please refer to the MINIcardio Instruction for use).  

Control Panel  

The control panel is used to: 
• Synchronize the time of the heart rate monitor with the PC’s time;  
• Calibrate the temperature; 
• Check the battery level of the heart rate monitor; 
• Verify the ID and the Product Serial Number of the heart rate monitor;  
• Verify the free memory of the heart rate monitor and download the stored files;  
• Set up the registration mode for both heart rate and temperature; 
• Set up and configure the 5 kHz transmitter; 
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• Set up the shutdown time;  
• Set up the test parameters;  
• Set up a sequence of timed operations; 
• Set up the sequence of the 5 Target Zone. 

How to open the Control Panel  

 
 
 
 
 
 
 
 
 

Figure 1 – Heart rate monitor (body) 
 

Click with the right button of the mouse on the icon  to open the Control Panel (fig. 3): the icon is on 
the right side of the System Tray. In the menu (fig. 2) choose the option Open Control Panel, then 
bring the tip of the Heart rate Monitor near the IrDa port of the computer and press the Activation Button 
for 1 second. 
 

 
Figure 2 – Menù 

 
Remark: it is possible to open the Control Panel without turning on the Heart rate Monitor, but 
most of its parameters and its functions would be unavailable.  

 
The quality of the IrDA communication is revealed by traffic light at the bottom right of the Control Panel: 

 green = OK, red = no communication available. Select the option Disconnect to terminate the 
communication between the monitor and the computer.  

Activation Button 

Tip 
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Form: «Information»  

 
Figure 3 – Control Panel – General 

 
In the Information (fig. 3) form it is possible to:  
 
• Synchronize the time of the heart rate monitor with the PC’s time, through the date and time 

button; the same section shows the actual date and time for both the monitor and the computer.  
 

Remark: setting the correct date and time of the heart rate monitor is very important. 
Otherwise the training sessions would be stored and classified with wrong time and date 
references.  

 
• Calibrate the internal thermometer of the Heart Rate Monitor, typing the value of the environmental 

temperature and then selecting the button Temperature. Prior to start the calibration’s procedure, 
make sure that both the electrodes and the heart rate monitor are at environmental temperature, to 
avoid further wrong measurements. We suggest to repeat the calibration procedure from time to 
time. 
 

• Check the battery power of heart rate monitor by clicking on the button Battery. The remaining 
charge will be shown as a percentage value.  
 

Hint: Regularly check the level of battery power, to avoid that it runs out during a workout. 
After a few checks, you’ll be able to estimate the weekly or monthly consumption and top plan 
the replacement of the battery in advance.   

 
• Associate a name to the heart rate monitor, clicking on the button New ID. The link between 

name and identity puts the data downloaded from the device directly in your personal and historical 
folder. The visualized serial number (s/n) allows you to know this information immediately without 
having to open the battery compartment of the heart rate.  
 

• Display the Free Memory  visualizing the space still available inside the heart rate monitor and also 
the number of files stored.  
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• Download a copy of all data recorded (heart rate, temperature and markers) from the heart rate in 
the historical file folders on your computer, with a click on the button Download. 

Form: «Options» 

 

 
Figure 4 – Control Panel - Options 

 
In the folder Options (fig. 4) it is possible to setup the operating parameters of the heart rate monitor: 
 
• Heart rate (HR)  allows you to enable, by flagging the Enabled  box, the recording and processing 

of the heart rate frequency. You can choose between 3 kind of recording:   
o Mode RR, that records the heart rate calculated at every single heart beat. It is the more 

accurate ways of recording and the one that requires the greater memory. 
o Mode 4P, that provides the average heart rate calculated over 4 consecutive beats.  
o Mode 8P, that provides the average heart rate calculated over 8 consecutive beats. It is the 

recording mode that requires the lower memory ever, but it is the less accurate. 
 

It is possible to set the maximum (Top) and minimum (Lower) threshold for the Target zone. 
Activating the “Target Zone” function in the heart rate monitor, it will beep accordingly to your heart 
rate in case your rate will be greater or lower, respectively of the Top and Lower set there.  

 
• Temperature allows to enable, by flagging the Enabled  box, the body temperature revealed by the 

electrodes of the heart rate monitor. Using the arrows which are close to every  it is possible to 
define how often the temperature will be recorded (the default value is 15 seconds). 
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• 5 kHz Emitter allows to enable, by flagging the Enabled box, the radio transmission of the heart 
rate frequency to a device capable of receiving a signal at 5 kHz. In the cascade menu, the option 
Power allows to  determine the transmission power to be used: “Low”, “Medium” o “High” (where 
“Low” is the default value). To illustrate the meaning of this latter choice, the maximum distance 
between the receiver and the heart rate monitor is about 20  cm for “Low”, about 40 cm for “Medium” 
and about 80 cm for “High”. 

 
Hint: To facilitate the radio transmission you will need a receiver. It is recommend to choose  
to use the lowest power that can ensure communication, to avoid unnecessary battery 
consumption. 

 
 
Automatic shutdown:  it allows to set, from a defined menu, the delay between the failure of detection 
of the heartbeat and the automatic shutdown of the heart rate monitor. 
 
 

Remark: a longer time of automatic shutdown is recommended in the following cases (in 
order to avoid un wanted shutdown): 
o When the electrodes are not yet at the operating temperature; for instance when they 

are too cold (or too hot), that may happen if they were in the the trunk of a car in winter 
(or summer);  

o when you need to detach and reattach the heart rate monitor, leaving the electrodes in 
position, and you don’t want to stop recording (more precisely, when you want to keep 
continuous track time);  

 
 
Then click on Apply to transfer the parameters to the heart rate monitor.  

How to close the Control Panel 

To close the Control Panel, you should click on the Icon  on the upper right side of it. This generates 
the interruption of the communication between the Heart rate Monitor and the computer. 

The form Properties 

The form Properties allows to: 
• Identify the IrDA port used for the two-way link with the Heart rate monitor;  
• Define the default user; 
• Set the download options. 
 
Click with the right button of the mouse on the icon  that you find on right side of the Windows Tray 
and then choose Properties (fig. 8) in the contextual menu. 
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Figure 5 – Properties 

 
The box Device shows the reference of the of the IrDA adapter connected to the PC. 
The box Default User displays the name of the user whose folder will store the data automatically 
downloaded from the heart rate monitor (if the device ID is not associated with any user). 
To change the default user click the button  and select the new user from the list of the available ones, 
confirming the selection by clicking the OK button.  
 
The download options are:  
• Integrity correction, that is used to delete the existing heart rate errors due, for instance, to a 

momentary signalsi (“spike”), before the downloading to a PC;  
• Automatic save, 
• Open file panel, that open the stored file automatically at the end of the download. 
To confirm the changes made, close the Properties form by clicking the OK button.  

Software version 

Click with the right button of the mouse on the icon  that you find on right side of the Windows Tray 
and then choose About from the contextual menu (fig. 2) to visualize details of the Software version.  
Click on Close to exit.  

Enable and disable the Control Panel  

It is possible to disable (and then enable) the Control Panel, leaving the IrDA port free to be 
differentially used, for instance to connect other devices. 
 
In order to do these operation, it is required to click with the right button of the mouse on the icon  
that you find on right side of the Windows Tray and choose from the contextual menu (fig. 2) : 

o Enabled  to allow the IrDa transmission and the Control Panel;  
o Disabled  to stop the IrDa transmission and the Control Panel. 
 

 

Step 4: Use of the Hosand telemetry TM 

 

Installation of the driver (only for the first time) 

 

 
Insert CD in PC driver 
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Launch  
 
Plug in the USB connector  in USB port  
 

 
 

Figure 6 – TM system: Synchronization box and receiver 
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Hosand Telemetry: details 

 

The transmitter TX200 

The TX200 transmitter is an electronic equipment powered by 3 Volts batteries (CR2032 types). It 
features a red led on one side that allows you to indicate the status of the device. During the detection of 
the signal sent by the chest belt or by the heart rate monitor it blinks according to every heart beat.  
 
 

           

 SPORT and FIT version     AQUA version 

 
The expected duration of the batteries, taking into consideration to use the transmitter TX200 for 1 hour 
a day, is at least 2 years. To change the battery, it is sufficient to remove the cover located near the red 
led, remove the spent battery and insert the new one respecting the polarity. 
 
The maximum endurance of the telemetry transmission for each transmitter is of 2 hours and 40 
minutes; then it must be switched off. It can be immediately turned on again to continue recording with 
the same transmitter for another period of 2 hours and 40 minutes. 
 

The RX200 receiver and the SX200 syncro-box.  

 
It consists of an electronic synchronization box SX200, which has a red LED at the top and an antenna 
receiver connected by a shielded cable whose tip ends with a USB PC connector. 
 
How to mount the antenna: 
1. screw the antenna into the black board:  
 
 

 
Figure 7 – TM system: black board of the antenna 

 
2. Insert the plug into the dedicated seat on the box of the RX200 close to the Hosand’s logo (the seat 

of the plug provides 3 pin). 
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Figure 8 – TM system: receiver box 

 
Hint: while telemetric recording is in progress, keep the receiver aerial and the  synchronization 
box as far as possible from the computer or external electromagnetic fields (radio, television, 

mobile phones, power lines, antennae and repeaters, street lights, metal poles and fencing, domestic 
appliances, etc), as these could cause strong interferences. The aerial box should ideally be attached to a 
wooden or plastic pole at least 2 meters high, which can be driven into the ground on the sports field or 
fixed to a support in the gym. 
 

Remark: in case of rain, keep the plastic case dry by wrapping it completely in waterproof 
material (e.g. polythene); remove the wrapping after the use and air the case  for a while to avoid 
condensation forming on the internal electronic parts. 

 

 
Figure 9 – synchro and reception system 

 
It is possible to link up to 32 athletes simultaneously in a telemetry mode and this allows the trainer to 
keep under control at all times the physical performance of each one. 

 
Hint: For more detailed technical information refer to the Instruction for use of the equipment. 

How to activate the telemetry mode  

 
IN THE CHANGING ROOM 
Have the athletes put on the chest belt of the heart rate monitor according to the manufacturer’s 
instructions.  Then observe the following instructions scrupulously: 
 
· If the skin is dry    : moisten the chest belt 
· If there is peeling, suntanned skin  : moisten the chest belt 
· If there is cream on the skin   : wash skin with soap 
· If there is abundant chest hair  : use a gel (ESM type) on chest belt 
· If the elastic is worn or stiff   : change the elastic 
 
the Hosand TX200 transmitter works with any chest strap transmitting at RF 5 KHz. 
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How to activate the transmitters   
 
Plug the RX200 receiver cable into the USB port of the computer. The red LED on the SX200 
synchronization box should come on. Then activate one transmitter at a time, bringing it close to the 
synchronization box as shown: 
 

              
SPORT and FIT version       AQUA version 

 
You will hear a beeping sound and the red LED on the TX transmitter will come on. The TX transmitter 
will beep regularly for about 20 seconds to show that it is activated. It will then begin to send the heart 
rate values. Bring the TX transmitter close to an athlete’s chest strap and check that the LED is flashing: 
this shows that the heart rate is being monitored. 

SPORT version 

 
Put the transmitter in the west, how shown, with the red light up 

 

FIT version 

Put the transmitter in the armband pouch placed possibly on the left arm , how shown, with the red light 
up and towards the chest belt 
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AQUA version 

 
Put the transmitter in the sweet west, how shown, with the red light down 
 

 
 

Remark: when used incorrectly, the warranty is void 
 
Refer to the MCsoft software section for the reception of the heart rate values in real-time.   
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Menu of the MCSoft Software  

 
The upper side of the windows of the program is occupied by the menu-bar and the toolbar:  
 

 
Figure 10 – menu 

 
To access the various functions you click on the following icons: 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Open record: allows you to open the list of programs and data records of HR and 
temperature recorded during the individual workout sessions and then stored on your 
computer.  
 
 
New Users: allows you to add a new user through a wizard. 
 
 
Users: allows you to select and edit user data active. 
 
 
 
Groups: allows you to create and change the composition of groups of users. 

 
 
 
Protocols: allows you to create test protocols for functional evaluation, manually or 

through a wizard. 
 
 
Telemetry: allows you to select the connection to a telemetry system. 
 
 
Templates: allows you to open the template menu for years, statistics for areas of 
training, events, areas and graphs. 
 
 
Work Analysis: allows to analyze a single user or group of users. 

 

 

 
 

 
Print: allows you to print the record or the training program. 
 
 
Configuration: allows the determination of the parameters of the system.  

 
 
About: lets you view information about the used version of MCSoft. 
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Open record/training (List of  records) 

 
Allows you to access the list of users and programs relating to registrations. 

 

 
Figure 11 – records list – choosing an user. 

 

 Open program: allows to open the selected program.  

 
New program: opens a windows of selection of the user’s name 
and then the wizard procedure of creation of a training program.  

 Delete program: allows to eliminate the selected program.  

 
Enable / disable a program: only one program could be activated 
for each user. 

 
Filter by group: allows to select  the group of users that could be 
visualized.  

 
 
 
 

Creation of a new user 

Click on the button New user to create a new one. The software will start a wizard procedure. It is 
also possible to use the quick procedure to create a new user and modify his data later on. 
 
1. Activate, by choice, the wizard procedure by: 

a. Clicking on the icon  of the Menu. 
b. Clicking on Archives and selecting a new user. 
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Figure 12  – Personal details. 

 
2. Insert the Name, the Sex (M = male, F = female), the Date of birth  and address and telephone 

details and e-mail address. Then click on the Next  button to continue. 
3. Open the window to select the Program: 

 

 
Figure  13 – choice of the personal  Program 

 
4. Inside of the form Program  click to choose the purpose of the training program: "weight control" 

(weight and / or fat mass reduction), "Sport" (improvement of the athletic performance) or 
"Wellness" (improving physical fitness or stabilizing the weight). Then click on the Next  button to 
continue. 

5. It opens the window of personal data where you should assign a name to the workout program to be 
followed:   

 
Figure 14 – Personal data. 
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6. Then click on the Next  button to continue. 
7. It opens the windows where you must  fill in your physiological details (fig. 15) 
 

 
Figure 15 – fill-in personal details. 

 
8. In the box Sport, choose Sport A if you intend to practice a kind of sport played mainly with 

unconstrained body (like running, jogging, football, ski, volleyball and so on), or select Sport B if you 
intend to practice a sport involving mainly the lower or the higher part of the body (like cycling 
mountain bike, canoa and so on) or Sport C  if you intend to practice a sport with a complete 
muscular effort (like swimming); 

a. With the slide Fitness level  set the fitness level of the person who will follow the training 
program: “Low” if he/she is mainly sedentary, “Optimal” if he/she use to do physical 
exercises at least three or four times a week or an intermediate value accordingly to the 
situation.  

b. In the box Height  and Weight  insert respectively the height in centimeters and the weight 
in kilos; 

c. In the box Body fat [%] insert the value in percentage of the fat mass of the person, if it is 
available, otherwise the program will use the default value which is 10 (medium level for 
trained people). 

 
9. Then click on the Next  button to continue.  
 

 
Figura 16 – fine inserimento dati personali 

 
10. Read carefully the advise and then click on the button Proceed  to save the new user (the detailed 

Program Form will be visualized) . 
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Program form 

 
In the Program form you can change the settings of the personal training program. The form is organized 
into many sections according to the kind of program you select:  

Personal details  

 

 
Figure 17 – Program form  

 
You can modify and visialize the parameters and the general characteristics of the training program:  
 

• Program name and its starting day; 
• Program is the target of the training program: “weight control” (reduction of weight and/or of 

the fat mass), “Sport” (improvement of the athletic performance) or “Wellness” (improvement of 
the fitness status or weight maintenance); 

• With the cursor of the level of Job activity, indicate the physical effort required by the daily tasks 
of the person: “Light” (for example, employees or other sedentary activities); “Medium” (for 
example  committed, waiter or activities that require a minimum of movement) or “Heavy” (for 
example warehouseman, carpenter or other purely physical works). It is possible to choose 
intermediate values; the physical effort to be taken into consideration is the sum of the daily 
activities.  

• Insert the Physiological details, such as: Height (in centimeter); Weight (in kilos. We 
recommend that you weigh in the morning, fasting, without having drunk or had breakfast, and 
after urinating, in order not to distort the results); Body fat mass  (in percentage. Refer to the 
paragraph ‘how to measure the body fat mass’)  if the precise value is known, otherwise the 
program will use a default value of 10 (medium level for trained people). 
 

Elaborating all the filled data, the program will calculate and display:  
 

• the range of ideal weight taking into consideration the height, age and sex entered, including the 
classification of physical condition you have (obese, normal etc).  

• BMI (or BMI, body mass index), which can be compared with the ideal BMI;  
• the daily caloric need  by age, sex, height and physical activity. This is a theoretical value derived 

from the previously entered data.  
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Metabolic zone 

 
Figure 18 – metabolic zone. 

 
• Select the kind of activity that you prefer to perform during your training program:  

choose Sport A if you intend to practice a kind of sport played mainly with unconstrained body 
(like running, jogging, football, ski, volleyball and so on), or select Sport B if you intend to 
practice a sport involving mainly the lower or the higher part of the body (like cycling mountain 
bike, canoa and so on) or Sport C  if you intend to practice a sport with a complete muscular 
effort (like swimming); 

• Select the fitness status of the person who will follow the training program: “Low” if he/she is 
mainly sedentary, “Optimal” if he/she use to do physical exercises at least three or four times a 
week or an intermediate value accordingly to the situation. For intermediate levels of training, 
consider the activities carried out during the whole week. In case of doubt, it is better to specify a 
lower level than probably possessed. 

• Insert the value of Heart rate frequency HR rest at rest and at minimum HR min. To learn how to 
make these measurements, see the section ‘Heart rate frequency’. 

• The program will automatically determine – taking into consideration the weight, height, age, 
fitness status, sport and sex entered - the maximum heart rate frequency HR max and the 
maximum oxygen consumption VO2 max. For a deeper understanding of the HR max and 
VO2max, please refer to the paragraphs The heart rate  and The consumption of oxygen  – VO2 

max. It also automatically calculates the metabolic areas, divided by Z1 to Z5, and each of them 
shows the minimum frequency and maximum cardiac work, both as a percentage of the maximum 
frequency and as an absolute values. In the case of automatic calculation, the zones have the 
following characteristics:  

o Z1: the activity is aerobically and it is mainly burning fats; 
o Z2: the activity tends to be aerobically and it is mainly burning a mixture of fats and 

sugars;  
o Z3: the activity is intensively aerobically and it is mainly burning sugars;  
o Z4: the activity is mainly anaerobic. It is advisable to limit the time spent in this zone 

making it followed by a recovery phase to restore the heart rate frequency’s values as for 
Z1 and Z2.  

o Z5: the activity is at very high intensity. It is not recommended to work in this area 
without the supervision of a doctor. 

As an alternative to the automatic calculation, there is the possibility for an athletic or a personal 

trainer to manually define the zones. (click  to clean the form and then fill in the desired values) or 

to upload a previously defined template . 
 
Hint: if the values of HRmin and HRmax had been set directly on the heart rate monitor 
(through the Hosand Control Panel), then you’ll be sure to stay inside the desired training 
zones during your workout session.  
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Targets  form 

(this forms is available only selecting Weight Control  in the form of the Personal details )    
 

 
Figure 19 – Target form. 

 
• In the box Weight  you must insert the weight, in kilos, that you would like to reach and in the 

box Body fat mass, the level of body fat mass percentage (referred to the total personal weight) 
that you would like to gain. 

• In their boxes indicate in how many weeks you want to reach your target and how many 
training sessions you plan to perform every week ; 

• Finally, indicate the number of calories ingested following your daily diet. For more detailed  
information refer to the section: ‘The caloric value of some food’. 

The program will automatically determine the weight, in kilos, to be loose every week, the percentage 
of body fat mass to be loose every week and the calories to be burned during each workout.  
 

 
Remark: to ensure that the training generates long lasting benefits and that it would not create 
health complications due to unnecessary stress, it is important that certain parameters are met: 

• The maximum weekly loss of weight must not exceed 0,5 kg; 
• The maximum quantity of calories to be burned in each training session must not exceed 500 

kilocalories. 
 

If the program indicates that you must miss more than what is indicated on a weekly basis, then you must 
try to increase the number of weeks of the program.  If the number of calories burned per session is too 
high, then you must increase the number of weekly sessions of training. 
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Training advice   

 

 
Figure 20 – Training advice form 

 
The form shows some Training advices, suggesting how to conduct the training sessions. For each 
phase of the session it sets the optimal heart rate frequency, both as a percentage of the HRmax 
and as an absolute value, the duration of each phase and the amount of calories consumed. The 
heart rate frequency can be kept under control by using a wrist display, or by using the markers of 
the heart rate monitor. 
 

Remark: The training’s suggestions must be considered as a possible way to achieve the 
desired targets.   

 

In each of the four forms described here above there is the command  that removes the last 
performed operation. 

Users form 

In order to modify the personal details that had been filled in (and to upload an image of the user), open 

the windows Users by clicking on the icon ( ): 
 

 
Figure 21 – personal details  

 
On the functions bar you find the following icons: 

•  to insert a new user; 

•  to delete the displayed user; 

•  to scroll down through the list of users; 

•  to visualize the list of all the users. 
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At the bottom of the windows there are three forms: 
a. Programs: to visualize all the training programs of the user and their status. There are the 

following options:    

• Open the program: to open the selected program (it works also with a double click); 

• New / modify / delete program: respectively to start the wizard procedure for a new 
user, to open the program and to delete an existing program;  

• Enable / disable the program: you can have only one program active at a time, the 
programs are kept by the software as an archive with the possibility to be re-
activated; 

b. Groups: it allows you to associate or disassociate the user from a group; 
c. Comment: is a free field for notes entering. 

 

Groups 

You can organize users into working groups in order to have an effective filter to be used in other 
functions of MCSoft

®
. 

 

 
Figure 22 – Groups 

 
The available functions are:  
 

 

New group: allows to insert a new group of users; 

 

Modify group: allows to change the name of a group. 

 

Delete group: allows to eliminate a group. 

 

Expand all or collapse all: allows to modify the visualization of the groups and their 
composition.  

 

Select a user: provides access to the personal details of the selected user. 

 

Add or remove user: allows to change the composition of a group. 
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Protocols 

 
Allows the physiologist or the personal trainer to insert both manually and through a wizard procedure, 
the incremental test protocols for the functional evaluation of the athlete. 
 

 
Figure 23 – Protocols 

 

New protocol: start the wizard creation of a new protocol.  

 

Delete protocol: allows to remove the selected protocol.. 

 

Protocols selection: allows you to scroll through records in memory. 

 
Remove changes: allows to undo the last changes. 

 

Selection of a protocol: provides access to the list of existing protocols.  

Editing a new protocol: wizard procedure. 

Click on the button New Protocol to start the wizard:    
 

 
Figure 24 – new protocol - type. 
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1. Fill-in the form with a name for the protocol, type (using a drop-down menu that offers the more 
widespread types of protocols). Selecting Manual edition the wizard finished and you switch to the 
manual mode for a greater customization. Press next to continue.  
 

 

 
Figure 25 – new protocol – parameters. 

 
 
 

2. Digit the requested details (according to the selected kind of protocol) for the automatic filling of the 
protocol. Press Next to continue.  
 
 

 
Figure 26 – new protocol – heart rate monitor parameters.  

 
 

3. Insert the required data to configure the Pacer of the heart rate monitor; the so set sounds alarms will 
help the coach or the personal trainer to correctly perform the functional evaluation protocols.  Press 
Next to continue.  
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Figure 27 – new protocol – end of the wizard. 

 
4. The wizard procedure ends. The resulting parameters in the final table can be edited, even manually 

or later on. 
 

 
  Figure 28 – new protocol – result of the wizard. 
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Using the Real Time Telemetry  

Refer to the Telemetry section for more details.  
 

TM Group System 

                                                                                

 
Figure 29 – Multiple Telemetry options 

 

 
 Remark:  This feature requires the use of transmitters TX2004S group. See the section 
Activation of telemetry as a reference to use the hardware. 

 
 

 
Figure 30 – Multiple Telemetry 
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What does the reception icon mean? 

 

 
 

Figure 31 – Multiple Telemetry 
 
 

During the reception of the heart rate frequency, you can see the detected values with an icon on their 
left, one indicator for each athlete with a specific meaning:  
 

 Waiting for a reception of the heart rate values (please note: it is possible that the 
transmitter TX2004S has not yet been activated, so refer to step 4, or the athlete is 
outside the range of reception, which is 200 meters 

 
In train of connection. The transmitter is on but it is not yet sending the heart rate 
values (please note: in the case if this icons would persists for 5-10 minutes, you should 
verify that the athlete wears the chest strap and that it is worn properly)  

 Proper reception (ok). 

 
Problems with the chest strap. Please verify that the chest belt is worn correctly, that 
its battery is charged and the TX400S transmitter is correctly insert into the dedicated 
pocket (on a vest, on puches, on the swim vest). Possibly, hold the transmitter it in an 
hand and try to put it closes to the chest strap: verify that the red led of the transmitter (it 
must be turned on) flashes to indicate that is is receiving the hr signal from the strap.  

 
Problems with the chest strap. The transmitter TX2004S receives some incoherent 
heart rate values. Please verify that the chest belt is worn correctly and that its battery is 
charged. Possibly try to make it a little more wet with water or a specific spray for chest 
belt electrodes and to fastener the belt on the chest.  

 
No reception. No reception of heart rate values. Please verify that the athlete is inside 
the range of reception (within 200 meters) and that the transmitter TX400S had been 
turned on. 
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Top bar commands 

 

Connect: enables the reception of the values of the heart rate in real time.  

 

Simulation: is used as a demo or practice. The computer shows a sequence of random 
values of heart rate. 

 

Save all: allows to save the registration of the training sessions of all the athlete.  

 

Print a report: allows to print a graphical representation of the value of heart rate 
frequency and related statistics.  

 

Program: it is used for the maintenance of the transmitters and to set a sound alarm in 
the transmitters. 

 

List of Team/ Groups/ Users 

 
To switch from a visualization to another one, just click with the mouse on the name of the user or of the 
single group or the general team:  
 

 
Figure 32 – List of Team/Groups/Users 

 
 
The available functions are: 

 

 
Open:  allows you to open an user’s configuration previously created.  

 
Save:  allows you to save the users configuration for a following use.  

 
Add Groups: allows you to add a previously defined working group to the list.  

 
Delete Groups: allows to eliminate the selected group. 

 
Add user: allows to add a user to the existing list. 

 
Delete User: allows to eliminate the selected user. 
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Figure 33 – group visualization - tachometers. 
 
 
 
 
 

 
 

Figure 34 – group visualization - bars. 
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General group functions 

 

 
HR [bpm]: visualizes the heart rate frequency’s expressed in numbers of beats per 
minute. 

 
% HR Max: visualizes the heart rate frequency’s expressed in percentage of the 
maximum heart rate frequency.  

 
% HR Reserve: visualizes the heart rate frequency’s expressed in percentage of the 
reserve’s heart rate frequency. 

 
Event: adds a marker indicating an event in all of the athlete’s records. It is possible to 
insert a vocal remark and that will be kept in all of the registrations.   

 
Change Visualization: change the visualization of the user’s control panel.  

 
Open Template: opens a template of the bar visualization of the statistics.  

 
Zone Visualization: Visualization of the metabolic zones on the graph.  

 
Axis configuration: configures the axis of the visualized graphs. 

 
Full screen (On/Off): enables / disables the full screen visualization.  

 
Delete: delete the selected team/group/user.  
 

 

Dedicated group functions 

 

 
Pause: puts in a ‘stand still’ position the ‘exercise’ function.  

 
Event: adds an event’s marker in all the all of the records of the group of athletes. 

 
Voice comment: allows to insert a vocal comment in all of the athletes’ records.  

 
Print: prints the report of the workout. 

 
Save: saves all the group’s records. 
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Histograms visualization: commands. 

 

 
Superposition: this function creates a graph that displays all records of the group 
simultaneously for a range of time up to 10 minutes in real-time. It is also possible to select  
the curves to be visualized and to intensify or reduce the intensity of color of the curves.  
 

 

 

 
 

 
 
 
 
 

 
Checking the Exercise: bars. This feature allows to verify the athletes achievement of 
the goals set by a defined exercise. It is possible to upload a pre-defined list of exercise 
(please refer to the section Models) or to create a new list in real time. The compliance of 
each athlete will be displayed by a bar on the left side of the form: the dimension of the 
bar represents the percentage of time that the athletes spend in the target metabolic zone, 
compared to the whole period scheduled for each exercise. 
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Checking the Exercise: features.  

 

 
It starts the timer for the exercise 

 
It allows to put on pause/restart the timer for the exercise 

 
It resets the timer for the exercise. 

Managing the list of exercise: feature. 

 

 
 
 
To select the metabolic zones set as a target, it is necessary to digit its related number in the column 
Zone, and to indicate the tools to be used or the exercise to be performed in the column Device, and the 
expected time of execution in the last column. There are some available functions: 
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Modify the exercise row.  

 
New list of exercise.  

 
Charge a pre-defined list of exercise (refer to the chapter Models) 

 
Save the list of exercise.  

 
Delete an exercise row. 

 
Drag higher an exercise row.  

 
Drag lower an exercise row. 

 

Single record functions 

 

 
Figure 35 – Single record functions. 

 

Remark:  while receiving in telemetry mode the values of the heart rate some of these 
commands will not be active. 
 

 Cursor: select the cursor of the mouse.  

 
Zoom X: enlarges the graphics along the horizontal axis. The statistical data in the table 
on the right side of the graph shows the details of the selection made on the graphics.  

 
Undo zoom: reduces the dimensions of the graphic in order to make it well visible.  

 
Magnify Tool: activates a magnifying glass useful to see the details of a part of the chart. 

 Event: insert a marker in the graph.   
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Insert events list: allows to insert a sequence of pre-defined events from a file.  

 
Insert Text: allows to add a textual comment in a defined part of the graph.   

 
Voice comment: allows to add a vocal marker in a defined point on the graph. Clicking on 
that point, a recording window will appear.  
 

 
Figure 36 – voice recorder window. 

 
Click on the button ‘R’ to start recording and then stop it through the pause button  ‘||’. 
With the button ‘>’ it is possible to reload the recording. Press Confirm to exit. The icon 

 will appear in the chosen point. Then double click on it to listen to the vocal remark.  
Click with the right button of the mouse to modify or delete it.  
 

 
Size: allows to cut a portion of the registration and then to save it in the block notes.  

 
Paste: allows to paste in a chosen point a portion of the previous saved recording. 

 
Copy: copies the recording (or the related zoom ) in the block notes. 

 
Tools: Bezier and filter.  

 

Edit record values: activates the value’s modification window for the referring parameters 
(look at the section Edit the referring parameters for a deeper detail) 
 

 
Axis: opens the windows to modify the scale of values of the axis:  
 

 
Figure 37 - scale of values of the axis 

 
It is possible to establish the limits for the visualization on the graph of the values of heart 
rate frequency and temperature. Selecting Automatic all the recorded values will be taken 
into consideration.  

 

 
Print: allows to print to export the graphs.  
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TM RR System 

                                                      

 
Figure 38 - TM RR system. 

 
 

Remark: this function requires the use of the special transmitters TX200RR. Please refer to the 
section how to activate the telemetry systems for the instructions of use of the hardware.  

 
 

Upper bar functions 

 

  

 

 
Connect: enables the reception of the values of heart rate frequency in real time.  
 
 

 

 
Simulation: it is usually used for demonstration. The computer generates a 
sequence of casual  values of heart rate frequency. 

 

Add user: allows to select a single user from the existing list. 

 
 

 
 

Figure 39 – user selection. 
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Commands  

 

 
Figure 40 - Telemetry of a single athlete – reception of the data.  

 

 
HR [bpm]:  it visualizes the heart rate frequency’s expressed in numbers of beats per 
minute. 

 
% HR Max: it visualizes the heart rate frequency’s expressed in percentage of the 
maximum heart rate frequency. 

 
% HR Reserve: it visualizes the heart rate frequency’s expressed in percentage of the 
reserve’s heart rate frequency. 

 
Shows zones: enable / disable the visualization of the metabolic zones on the graph.  

 
Statistics ON/OFF: enable / disable the panel showing the statistical bar graph of the 
metabolic zones (look at Statistical graph for more details).  

 
Show Statistics: enable / disable the panel showing the statistical pie graph of the 
metabolic zones (look at Statistical graph for more details). 

 
Save: save all the registrations of the group.  

 
Print report: allows to print the report of the training session. 

 
Cursor: select the cursor of the mouse.  

 
Zoom X: enlarges the graphics along the horizontal axis. The statistical data in the table 
on the right side of the graph shows the details of the selection made on the graphics. 

 Undo zoom: reduces the size of the graph in order to make all visible. 

 
Magnify Tool: activates a magnifying glass useful to see the details of a part of the chart.  
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HRV: analysis of the heart rate variabilità.  

 
Event: insert a marker for each event in the chart (refer to Add, move and delete events 
for more details). 

 
Insert events list: allows to insert a sequence of pre-defined events from a file 

 
Insert text: allows to add a textual comment in a defined part of the graph.   

 
Voice comment: allows to add a vocal marker in a defined point on the graph. Clicking on 
that point, a recording window will appear.  
 

 
Figure 41 – recording window. 

 
Click on the button ‘R’ to start recording and then stop it through the pause button  ‘||’. With 

the button ‘>’ it is possible to reload the recording. Press Confirm to exit. The icon  
will appear in the chosen point. Then double click on it to listen to the vocal remark.  Click 
with the right button of the mouse to modify or delete it.  

 
Cut: allows to cut a portion of the registration and then to save it in the block notes. 

 
Paste: allows to paste in a chosen point a portion of the previous saved recording. 

 
Copy: copies the recording (or the related zoom ) in the block notes. 

 
Tools: Bezier and filter.  

 

Edit record values: activates the value’s modification window for the referring parameters 
(look at the section Edit the referring parameters for a deeper detail) 
 

 
Axis: opens the windows to modify the scale of values of the axis:  
 

 
Figure 42 - values of the axis 

 
It is possible to establish the limits for the visualization on the graph of the values of heart 
rate frequency and temperature. Selecting Automatic all the recorded values will be taken 
into consideration.  

 Print: allows to print or save into a file the graphics of the training session. 
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Analysis of the heart rate variability  (HRV) 

 
Click on the form “HRV” to visualize the windows of the analysis of the HRV in real time: 
 

 
Figure 43 - Telemetry of a single athlete – HRV 

 
The HRV analysis analyzes the portion of the RR interval that had been visualized: 

 

 
Figure 44 – RR Interval 

 
The interpolation on the RR intervals is required for the application of the Fourier’s spectrum analysis and 
so it is possible to determine the sampling frequency from 2 to 4 Hz and the kind of interpolation between 
the cubic and the linear one.  
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RRmax = higher recorded RR interval [msec] 
 
RRavg = average of the recorded RR intervals [msec] 
 
RRmin = lower recorded RR interval [msec] 
 
Measures= number of recorded RR intervals [n°] 
 
SMeasure= number of the RR interval used in the interpolation [n°] (this value depends on the number of 
points chosen in the ‘spectrum analysis section.  
 

 
Analising the  time domain 
 
Some variability statistical parameters are used: 
 
STD = standard deviation of the RR intervals compared to the average [msec] 
 
NN50 = number of consecutive intervals with a difference higher than 50 msec [n°] 
 
pNN50 = percentage of the NN50 intervals compared to the measured RR intervals [%] 
 
RMSSD= square root of the average of squared differences between adjacent RR intervals [msec] 
 
 
 
Analysing with the non-linear method 
 

 
Figure 45 – RR Diffusion 
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Plot of  Poincarrè: 
 
the graphic is composed of points representing the consecutive RR intervals in msec. The dots on the 
graph, are drawn from the first value of the RR interval on the Y axis and the following on the x axis, and 
so on, creating a plot of the spread of the dots. 
The diffusion of the dots gives an indication of the heart rate variability. An example:  

 

 
Figure 46 – low level of  variability 

 

  
Figure 47 – high level of  variability 

 
Analyzing the graphical representation, it is possible to calculate the following parameters of the HR 
variability: 
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SD1 = standard deviation calculated on the vertical axis of the spread; it is an index for the rapid 
change of the heart rate frequency from one beat to the following one. 
 
SD2 = standard deviation calculated on the horizontal axis of the spread; it is an index for the 

rhythmical fluctuations of the heart rate on time (for example due to the breathing movements)  
 
SD12 = SD1 on SD2 (rate) 
 
SDRR = total standard deviation derived from SD1 e SD2 (can be compared to the STD) 
 
S = it is the measure of the area of the ellipses, calculated by SD1 x SD2 x pe 

 
Analysis in the frequency domain 

 

 
 

Figure 48 – Spectrum analysis / Balance Sympathetic / Parasympathetic 
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This analysis determines the power spectral density (PSD) of the series of recorded RR intervals that 
allows to give evidence to the "weight" (spectral power in ms ^ 2) characterizing the oscillatory 
components of the heart rate variability . 
 
 
 
VLF = very low frequency  (0 – 0,04 Hz) [msec^2)] 
LF = low frequency  (0,04 – 0,15 Hz)  [msec^2)] 
HF = high frequency  (0,15 – 0,4 Hz) [msec^2)] 
Total = sum of every single spectrum power (LF+LF+HF) 
 
 
The change in heart rate is mediated by the peripheral nervous system which is subdivided into 
sympathetic and parasympathetic system that, according to their degree of activation, influences the 
cardiac rhythm as well as other physiological aspects.  
 
The band at low frequency (LF) is considered as an index of activation of the sympathetic system while 
the high frequency (HF) as an index of activation of the parasympathetic. The relationship between the 
two values (LF / HF) is considered as an index of sympathetic / parasympathetic balance. The graph uses 
the ratio between LF and HF expressed in standardized units. 
 
 
You find evidence of come parameters derived from the values of spectrum power:  
 
%VLF = value of the spectral power VLF compared to the total power (%) 
 
%LF = value of the spectral power LF compared to the total power (%) 
 
%HF = value of the spectral power HF compared to the total power (%) 
 
LFnu = LF expressed in standardized units 
 
HFnu = HF expressed in standardized units 
 
 Note: the standardized units have been expressed as a percentage of the sum of LF+HF 
 
 LF/HF ratio = LFnu/ HFnu 
 
ln(VLF)=  natural logarithm of the spectrum power VLF 
 
ln(LF)=  natural logarithm of the spectrum power LF 
 
ln(HF)=  natural logarithm of the spectrum power HF 
 
LF/HF rate = ln(LF)/ ln(HF) 
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Templates 

 
Allows to insert 5 kind of templates to be used inside of the McSoft: 
 

Exercises 

Allows to plan a list of metabolic zones, exercises (devices) and their lasting.   
 
 

 
Figure 49 – templates for a list of exercises. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Modify:  activates the value’s modification window for the parameters of the exercises.  
 
 

New:  allows to insert a new exercise.  
 
Open template: allows to up-load an exercise’s template from a file.  

 
Save: allows to save the selected exercise.  
 
 
Delete line: allows to delete an existing line (exercise). 

 
Move up/ down: allows to modify the sequence of the defined exercises. 

Statistical 

 

 
Figure 50 – Statistical for training zones. 
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New:  allows to insert a new template. 

 Open template: allows to up-load a template from a file. 

 Save: allows to save the selected template. 

 
Delete line: allows to delete an existing line (template). 

 Move up/ down: allows to modify the sequence of the defined exercises. 

Events 

 
Figure 51 – Events (templates).  

 
Modify: allows to modify the event. 

 
New:  allows to insert a new event. . 

 Open template: allows to up-load an exercise’s templatefrom a file. 

 
Save: allows to save the selected template. 

 Delete line: allows to delete an existing line (event). 

 Move up/ down: allows to modify the sequence of the defined exercises. 

Zone 

It is used to define the range of the metabolic zones. 
 

 
Figure 52 – Zones (template) 
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 New:  allows to insert a new template. 

 Open template: allows to up-load a template from a file. 

 
Save: allows to save the selected template. 

 

Graphics 

 
This form allows to define the templates of graphics that will be used afterwards together with the User’s 
Program.  
It is possible to define the number of templates and to link each of them to 4 pre-defined graphics.  
 
 

 
Figure 53 – Graphics (templates) 

 

 New:  allows to insert a new template. 

 
Open template: allows to up-load a template from a file. 

 
Save: allows to save the selected template. 

 
New Tab: allows to  group some graphics. 

 
Delete Tab: allows to delete the record. 

 
New Graphic: add a new graphics to the selected tab. 

 
Delete Graph: allows to delete the selected graph (template).  

 
 
When creating a chart, you must choose from a list of parameters and related graphics’ templates 
displayed in the right panel of the window.  
Let's see it in detail: 
 
 



 
 

                                                                                     

54 di 96 

Type (of graphic) 
The following options are available:: 
 

Type What does the graphic show? Notes 

Weight [kg] The trend of the weight over time. a green horizontal line indicates 
the target weight indicated in 
the Personal Form 

Body fat [%] The trend of the body fat percentage over 
time. 

a green horizontal line indicates 
the target of body fat 
percentage indicated in the 
Personal Form 

Weight of fat [kg] The trend of the weight of the fat over 
time.  

 

kcal [input] The trend of the assumption of kilo-
calories  

 

kcal [output] The trend of the consumption of kilo-
calories 

 

HR max The trend of the maximum heart rate 
frequency reached during the workouts.  

 

HR min The trend of the minimum heart rate 
frequency recorded during the workouts.  

 

HR aver. The trend of the average heart rate 
frequency recorded during the workouts.  

It is the mathematical average 
of the recorded heart rate 
frequencies.  

T. max [°C] The trend of the maximum temperature 
recorded during the workouts. 

 

T. min [°C] The trend of the minimum temperature 
recorded during the workouts. 

 

T. aver. [°C] The trend of the average temperature 
recorded during the workouts. 

It is the mathematical average 
of the recorded temperatures. 

Total time It shows how long the heart rate monitor 
have been kept switched on 

 

Standard Deviation 
[bpm] 

is the standard deviation, the measure of 
how the values are distributed around the 
average. 

In the range of average HR ± ½ 
St. Dev. falls about the 68% of 
the recorded data (in a double-
interval, ± Dev. St., falls about 
95% of the recorded data). This 
means that the smaller is the 
standard deviation the greater is 
the number of times the heart 
rate was close to average. In 
other words, a low standard 
deviation means that during the 
training session the athlete was 
able to maintain a heart rate 
fairly constant around the 
average HR, without large 
fluctuations in either direction. 

VO2 [L] The oxygen consumption (in liters).  
Zone 1 The trend of the total time spent in the 

target zone n. 1, during the workouts. 
 

Zone 2 The trend of the total time spent in the 
target zone n. 2, during the workouts. 

 



 
 

                                                                                     

55 di 96 

Zone 3 The trend of the total time spent in the 
target zone n. 3, during the workouts. 

 

Zone 4 The trend of the total time spent in the 
target zone n. 4, during the workouts. 

 

Zone 5 The trend of the total time spent in the 
target zone n. 5, during the workouts. 

 

 
 
Function Allows to select a function to be applied on the group of data (sum /average).  
Show the average Shows the average trend line of the data on the graph.  
Show trend  Shows a line that describe the trend of the visualized data.  
Axis Allows to fix the minimum and maximum threshold of the vertical axis. When 

automatic is selected, these values would be calculated on the visualized data.  
Graphics type  Sets the type of graphic to be visualized (Line, Bar, Area). 
 

Work Analysis 

 
The analysis instrument allows to compare more than one record of different users or group of users.  
 

 
Figure 54 - Analysis. 

 
 

 
Time view: changes the visualization of the values in the target zones (total time). 

 

Percent view: changes the visualization of the values in the target zones (% over 
total time). 

 

Factor view:  changes the visualization of the values in the target zones multiplied by 
a chosen factor. 

 
HR [bpm]:  it visualizes the heart rate frequency’s expressed in numbers of beats 
per minute. 

 
% HR Max: visualizes the heart rate frequency’s expressed in percentage of the 
maximum heart rate frequency. 

 
% HR Reserve: visualizes the heart rate frequency’s expressed in percentage of the 
reserve’s heart rate frequency. 



 
 

                                                                                     

56 di 96 

 

Add group: add a group of users in the table. 

 
Add user: choose an used to be added. 

 

Define interval: allows to choose the interval of recorded training session to be 
analyzed. 

 

 
Open: allows to up-load a previously saved analysis.   

 

 
Remove user: delete the selected user in the table. 

 

 
Save: save the configuration on a file. 

 
 

User Program 

The window of the User Program is the main section of the MCSoft
®
; starting from this point it is possible 

to visualize, import, export the record of each training session of a user, represent the data on a graphic 
and manage the training diary.  
 

 
Figure 55 – User Program – User form 

 
On the left side you see the resume of the user’s details associated to the program, the options used to 

change the personal details ( ) or the Program Form ( ) and a bar that shows the menu of the 
sections and their functions. Let’s see it in detail: 

Files  

The FIles section allows to manage all of the aspects linked to the training records of the selected user. 
In the middle of the windows we find the list of the files of the training sessions recorded by the user 
separated for each month.  
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Figure 56 – User’s Program - Files 

 
 

 
Open: allows to open the selected file.  

 Delete: allows to delete the selected file. 

 
Import: allows to up-load the files .cdf, .hrm (Polar) or from a Telerecorder device (see 
below). 

 
Export: allows to export a selected file in the .cdf format. 

 
$Mail: allows to save and send a training session as an attachment  and then send it to 
an e-mail address.  

 
Copy: allows to copy the file of a training session from a user to another (choose the user 
with a double click in the forms that appears). 

 
Move: allows to move the file of a training session from a user to another (choose the 
user with a double click in the forms that appears). 

 

Download of record from transmitter (telerecorder) 

The TX200 transmitter has a backup memory for about 2 hours and 40 minutes in group mode and about 
1 h in RR mode. When it is switched on, after 20 initial beep will overwrite the previous recording and 
starts recording that in progress. This memory is useful in case of an incorrect reception of telemetry data 
during the workout because you can retrieve successively the data downloaded from the transmitter or 
using the transmitter as a recorder offline without using telemetry. 
 
Caution: Remember that at switching on of the transmitter, after 20 beeps the resident registration will be 
erased so that in case of accidentally switching on, switch off the transmitter immediately to avoid losing 
data. 
 
Important: Use the transmitter that the athlete did during the training session and must switched off any 
other transmitters 
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How to proceed for download 
Connect the receiving system at USB port and verify that the red led of Syncro Box is light on 

 
 

From Program windows of the user click on “Import” button and then click on “Telerecorder” 

 
 
This window will appear: 

 

 

             

 
In case of AQUA version put the transmitter with 
vacuum protection 

 
Put the transmitter within 4 second close to Syncro box as shown in the picture, otherwise will appear the 
following message 

 
In this case repeat the operation. 
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When connected, the red LED of the box will turn off while that of  transmitter will remain switch on; place 
the transmitter on the table at least 30 cm from both the receiving system and from the computer. During 
the data download the following window will appear with a green bar filled progressively. At the end of 
downloading the transmitter will emit a beep-beep. 

 
 
The record will appear on the screen: update the date, hour and comment 
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Training session’s window 

In the training session’s window, it is possible to visualize the data recorded during a workout or a sport 
activity in a graphical way and to use statistical and other analysis tools:  
 

 
Figure 57 - Training record. 

 
In the main window bar, there are the following functions:  
 

 
HR [bpm]:  it visualizes the heart rate frequency’s expressed in numbers of beats per 
minute. 

 
% HR Max: it visualizes the heart rate frequency’s expressed in percentage of the 
maximum heart rate frequency. 

 
% HR Reserve: it visualizes the heart rate frequency’s expressed in percentage of the 
reserve’s heart rate frequency. 

 
Filter ON/OFF: enable / disable the filter for the data’s spikes (errors). 

 
Edit: allows to modify the data of a single file. This command opens the following windows:  
 

 
Figure 58 - Edit the file details. 

 
Inside of this window it is possible to specify date and time of each recording file and a 
descriptive comment and the opportunity to make it visible or not in the training diary.  

 
Print report: allows to print a detailed report of the registration.  
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Let’s analyze the available sections: 
 
Training session’s graph 
 
In the graph of the recording, you can see the telemetric data for both the heart rate and the temperature 
on time: 
 

 
Figure 59 – Registration Graphics 

 

In the form you can see, represented as the graphical form, the trend of the heart rate frequency on the 
higher part and below the graph of the temperature (as long as it is detected). On the horizontal axis you 
can see the time passed since the activation of the heart rate monitor.  
If the target zones Z1-Z5 have been inserted, then on the graph you’ll see the horizontal stripes of the 
same color of the working zones. Thus, it is easier to identify when and for how long the work has 
remained within the individual zones. 
 
Moving the mouse cursor over the graph of the heart rate frequency or of the temperature in the lower 
left will show their absolute values (time and heart rate or temperature) at that point in the graph. 
 
On the right of the graphs you find summarized in the table, the following data: 
• HR max: the maximum heart rate frequency reached during the workouts. 
• HR min: the minimum heart rate frequency recorded during the workouts. 
• HR average: the average heart rate frequency recorded during the workouts. It is the mathematical 

average of the recorded heart rate frequencies.  
• Measures: is the number of measures of heart rate taken during the training session. 
• Time: means how long the heart rate monitor have been kept switched on.  
• St. Dev: is the standard deviation, the measure of how the values are distributed around the 

average. In the range of average HR ± ½ St. Dev. falls about the 68% of the recorded data (in a 
double-interval, ± Dev. St., falls about 95% of the recorded data). This means that the smaller is the 
standard deviation the greater is the number of times the heart rate was close to average. In other 
words, a low standard deviation means that during the training session the athlete was able to 
maintain a heart rate fairly constant around the average HR, without large fluctuations in either 
direction. 

• kcal: the trend of the consumption of kilo-calories during the workout. 
• T. max [°C]: the maximum temperature recorded during the workouts. (when the detection of the 

temperature is enabled). 
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• T. min [°C]: the minimum temperature recorded during the workouts. (when the detection of the 
temperature is enabled). 

• T. aver. [°C]: the average temperature recorded during the workouts (when the detection of the 
temperature is enabled). It is the mathematical average of the recorded temperatures.. 

• Z1, Z2, Z3, Z4 e Z5: the total time spent in the target zone n. 1-2-3-4-5, during the workouts (when 
the the target zones have been set in the Form Values).  

 
 

 Remark: all the data showed in the above table refer to the portion of time taken into 
consideration. It is possible to change it using the zoom function.  

 
 
The menu shows the following available functions:  
 

 Cursor: select the cursor of the mouse. 

 

Zoom X: enlarges the graphics along the horizontal axis. The statistical data in the 
table on the right side of the graph shows the details of the selection made on the 
graphics. (refer to how to change the dimension of the graphs for more details) 

 See all: reduces the dimensions of the graphic in order to make it well visible. 

 
Magnify Tool: activates a magnifying glass useful to see the details of a part of the 
chart. 

 
IHRV: allows to see the heart rate variability analysis. 

 
Event: insert a marker in the graph.  (refer to Add, move and delete events for more 
details). 

 
Insert events list: allows to insert a sequence of pre-defined events from a file. 

 
Insert Text: allows to add a textual comment in a defined part of the graph.   

 
Voice comment: allows to add a vocal marker in a defined point on the graph. Clicking 
on that point, a recording window will appear.  
 

 
Figure 60 – recording window. 

 
Click on the button ‘R’ to start recording and then stop it through the pause button  ‘||’. 
With the button ‘>’ it is possible to reload the recording. Press Confirm to exit. The 

icon  will appear in the chosen point. Then double click on it to listen to the vocal 
remark.  Click with the right button of the mouse to modify or delete it.  
 

 
Cut: allows to cut a portion of the registration and then to save it in the block notes. 

 
Paste: allows to paste in a chosen point a portion of the previous saved recording. 

 
Copy: copies the recording (or the related zoom ) in the block notes. 
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Regression: allows to choose which kind of regression analysis must be carried out 
among: regression, incremental regression and recovery regression. Selecting one of 
them, the wizard allows to analyze a selected portion of the file through a pre-
configured scheme. 
 

 
Tools: Bezier and filter 

 

Edit record values: activates the value’s modification window for the referring 
parameters (look at the section Edit the referring parameters for a deeper detail) 
 

 
Axis: opens the windows to modify the scale of values of the axis:  
 

 
Figure 61 - scale of values of the axis 

 
It is possible to establish the limits for the visualization on the graph of the values of 
heart rate frequency and temperature. Selecting Automatic all the recorded values will 
be taken into consideration.  
 

 
Shows Zone: enable/disable the visualization of the stripes corresponding to each 
metabolic zones on the graph.  

 
Statistics ON/OFF: enable / disable the panel showing the statistical bar graph of 
the metabolic zones (look at Statistical graph for more details). 

 
Show Statistics: enable / disable the panel showing the statistical pie graph of the 
metabolic zones (look at Statistical graph for more details). 

 
Legend: allows to choose to switch on or off the graph’s legend (on the right side of 
the recording). 

 
Replay: visualize a time’s bar to replay the registration beat to beat: 
 

 
Figure 62 – registration’s time bar. 

 
The available functions allow to visualize all the data from the beginning to the end of 
the training session in real-time or faster (you can choose the level of speed on the 
right side bar).  

 
Print: allows to print or export the graph in many kind of files (refer to Print, save and 
send graphs for more details).  
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Changing the graph’s size  
A long training session involves a compression of the graph, with a lower readability. It is therefore 
possible to enlarge an area of the graph to examine more closely the pattern of the heart rate frequency. 
To enlarge a portion of the graph: 
 

1. Select the icon  to enlarge the horizontal axis. A vertical blue line will be visualized..  
2. Place the line on one of two extremes of the portion of the graph to enlarge and click.   
3. Move the blue line on the other end and click again: the larger portion will be selected.  
4. Repeat from step 1 to zoom in to refine the magnification made. You can make those steps of 

magnification as many times as you want.  
 

To return to see the entire chart, click on . 
 
Add, move and delete events 

During the training session it is possible to enter, manually, the markers clicking on the button of the 
heart rate monitor. These signals appear in the lower side of the chart, as green flags. If the marker refer 
to a comment, it will appear as tooltip when you move the mouse cursor over the icon.  

You can add markers later on, selecting the icon  and clicking the point to be marked.  
Double-click on the flag to open the Edit Event window, where you can insert a comment or change the 
schedule marked (if you change the time,  the flag will move in the chart accordingly).  
 

 
Figure 63 – the window Edit Event 

 
Click the Confirm button to finish. To delete a marker click on its flag with the right mouse button and 
click Delete in the menu that opens. 
 
Print, save and send graphs 

Clicking on the icon   you open the form to choose how to export the graph: 
 

 
Figure 64– export a graph. 
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On the left side you can choose among many format of file and at the top right you can choose the file’s 
options for the selected format. You can also vary the size of the exported image using the controls sited 
in the lower right side (dimensions are in pixel). 
 
The button on the lower part of the form allows to use the following functions:  
 

 Print: allows to print the graph with the selected level of quality.  

 
Copy: allows to make a copy of the graph into the clipboard, available to be pasted in 
another application.  

 Save:  allows to save the graph in the selected format of file (in the defined file extension).  

 
Mail: allows to open an e-mail program and put the selected graph in the file a san 
attachment. This is an useful function when you desire to share the file with someone else.   

 
 
Edit record values (Target Zones) 

The data summary table at the side of the chart is calculated in part based on parameters included in the 

Personal Form. Click on the icon  to open the editor of the parameters and change these 
calculations.  
 

 
 

Figure 65– edit the parameters. 
 
 

 Open template: allows to open a template of target zone’s parameters.  

 Save: allows to save a personalized definition of target zones.  

 
Load:  allows to reload the parameters stored in the Database, after some 
modification have been made. 

 
Cancel: allows to close the form and cancels all the changes that have been made. 

 
 
Statistics and Graph 

Click on the icon  to print / export the graph and click on the icon  to modify the data represented 
by the graph (both icons are in the left lower side of the windows): 
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Figure 66 – table of the statistical bar chart.  

 
 

At the bottom right of the windows there is a pie chart that represents the distribution of time spent in 
each target zone as a part of the total training session:  
 

 
Figure 67 – pie chart of the metabolic zones. 

 

Click on the icon  on the bar to print or export the chart.  
 

The form Event, text comment, markers 

Click on the headline of the label Events and texts  to visualize:  
 

 
Figure 68 – the form Events and texts   

 
 
The top of the card contains the events identified by markers and the lower the text labels. Both 
events and the text labels are listed in chronological order.  
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Any event is associated with some partial data (maximum heart rate, minimal heart rate, average heart 
rate, number of measurements taken, total time since the activation of the heart rate monitor, sub-time 
from the previous event). The data are calculated in the period between an event and the previous one 
(the activation of the heart rate monitor is the first event).  
 
Double-clicking on the row of an event or label text to open a window that allows you to change the 
time and the associated commentary. To delete an event or select a label text, select it with the mouse 
and press the Delete key on your keyboard.  
 
In part there is a table with basic statistics such as registration of heart rate such as minimum, maximum 
and average (in bpm or percentages on Max HR or Reserve), the number of measures and the total time 
considered, the standard deviation of the pulsations, the consume of kilocalorie, time spent in the 
different metabolic zones and the maximum, minimum and average temperature found. This table will 
refer to the portion of time considered (see zoom button).  
 
 
 
 

Analysis of the heart rate variability  (HRV) 

 
Click on the form “HRV” to visualize the windows of the analysis of the HRV in real time: 
 

 
Figure 69 - Telemetry of a single athlete – HRV 
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The HRV analysis analyzes the portion of the RR interval that had been visualized: 
 

 
Figure 70 – RR Interval 

 
The interpolation on the RR intervals is required for the application of the Fourier’s spectrum analysis and 
so it is possible to determine the sampling frequency from 2 to 4 Hz and the kind of interpolation between 
the cubic and the linear one.  
 
 
RRmax = higher recorded RR interval [msec] 
 
RRavg = average of the recorded RR intervals [msec] 
 
RRmin = lower recorded RR interval [msec] 
 
Measures= number of recorded RR intervals [n°] 
 
SMeasure= number of the RR interval used in the interpolation [n°] (this value depends on the number of 
points chosen in the ‘spectrum analysis section.  

 
 
 

Analising the  time domain 
 
Some variability statistical parameters are used: 
 
STD = standard deviation of the RR intervals compared to the average [msec] 
 
NN50 = number of consecutive intervals with a difference higher than 50 msec [n°] 
 
pNN50 = percentage of the NN50 intervals compared to the measured RR intervals [%] 
 
RMSSD= square root of the average of squared differences between adjacent RR intervals [msec] 
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Analysing with the non-linear method 
 

 
Figure 71 – RR Diffusion 

 
Plot of  Poincarrè: 
 
the graphic is composed of points representing the consecutive RR intervals in msec. The dots on the 
graph, are drawn from the first value of the RR interval on the Y axis and the following on the x axis, and 
so on, creating a plot of the spread of the dots. 
The diffusion of the dots gives an indication of the heart rate variability. An example:  

 
Figure 72 – low level of  variability 

 

  
Figure 73 – high level of  variability 
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Analyzing the graphical representation, it il possible to calculate the following parameters of the HR 
variability: 
  

 
 
 
SD1 = standard deviation calculated on the vertical axis of the spread; it is an index for the rapid 
change of the heart rate frequency from one beat to the following one. 
 
SD2 = standard deviation calculated on the horizontal axis of the spread; it is an index for the 

rhythmical fluctuations of the heart rate on time (for example due to the breathing movements)  
 
SD12 = SD1 on SD2 (rate) 
 
SDRR = total standard deviation derived from SD1 e SD2 (can be compared to the STD) 
 
S = it is the measure of the area of the ellipses, calculated by SD1 x SD2 x pe 



 
 

                                                                                     

71 di 96 

 
Analysis in the frequency domain 

 

 
 

Figure 74 – Spectrum analysis / Balance Sympathetic / Parasympathetic 
 

 
This analysis determines the power spectral density (PSD) of the series of recorded RR intervals that 
allows to give evidence to the "weight" (spectral power in ms ^ 2) characterizing the oscillatory 
components of the heart rate variability . 
 
 
VLF = very low frequency  (0 – 0,04 Hz) [msec^2)] 
LF = low frequency  (0,04 – 0,15 Hz)  [msec^2)] 
HF = high frequency  (0,15 – 0,4 Hz) [msec^2)] 
Total = sum of every single spectrum power (LF+LF+HF) 
 
 
The change in heart rate is mediated by the peripheral nervous system which is subdivided into 
sympathetic and parasympathetic system that, according to their degree of activation, influences the 
cardiac rhythm as well as other physiological aspects.  
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The band at low frequency (LF) is considered as an index of activation of the sympathetic system while 
the high frequency (HF) as an index of activation of the parasympathetic. The relationship between the 
two values (LF / HF) is considered as an index of sympathetic / parasympathetic balance. The graph uses 
the ratio between LF and HF expressed in standardized units. 
 
 
You find evidence of come parameters derived from the values of spectrum power:  
 
%VLF = value of the spectral power VLF compared to the total power (%) 
 
%LF = value of the spectral power LF compared to the total power (%) 
 
%HF = value of the spectral power HF compared to the total power (%) 
 
LFnu = LF expressed in standardized units 
 
HFnu = HF expressed in standardized units 
 
 Note: the standardized units have been expressed as a percentage of the sum of LF+HF 
 
 LF/HF ratio = LFnu/ HFnu 
 
ln(VLF)=  natural logarithm of the spectrum power VLF 
 
ln(LF)=  natural logarithm of the spectrum power LF 
 
ln(HF)=  natural logarithm of the spectrum power HF 
 
LF/HF rate = ln(LF)/ ln(HF) 
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Analysis of the heart rate variability  at rest (Hosand proposal) 

 

 Hosand Recovery Valuation 
 

Execution of the rest test 
 
The practical application of HRV analysis is based on European Cardiology Society’s highlights, on Soviet 
studies and with respect to general rules dictated by experience, in order not to lead to any error in the 
analysis itself nor to effect the results. 
 
Athletes are required to comply with the following recommendations: 
 

1) Avoid nervine substances closer to the test; 
2) Having made the last meal at least 2 hours before starting the assessment; 
3)  

The standard protocol requires at least 5 minutes of analysis, with the athlete lying supine on a bed, in a 
room with dark lights and steady temperature: all conditions must be kept over time for the sequence of 
analysis. Anyway, the best condition ever is in the morning just after waking-up and before breakfast. 
 

Have the subject lay supine with the Minicardio applied to the chest with the electrodes provided. 

 
 
Switch on the Minicardio pressing the activation button 

 
 
 
 
 
 
 
 
 
 

 
 
If you want to activate the sound protocol for the execution of the test press and hold for 2 seconds the 
set button: it start a countdown of 5 seconds, and after 1 minute there is a beep at the end of the 
stabilization phase of the heart rate and after 5 min a double beep will signal the end of the test. 
Switch off the MINIcardio by pressing the Activation button.  Download the recording to your computer 
(see instructions on page 8) 

Activation button 

Set button 
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To apply this test of evaluation at rest, click on HRV button and then on “Relax analysis”:  
 

 
 
Move the cursor with the blue line at the beginning of the test (in case of use of the sound protocol, 
move the cursor to the green flag corresponding to the first minute of the test) and click the left mouse 
button 
 

 
 

Automatically generates the following evaluation grid: 
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Attention: remember to save the result of analysis clicking on the button : this permit to the software 
to have a data base in order to calculate the limits of the variation of each parameter. 
 
Starting from the HRV parameters and on the existing link among these values and the physiological 
features, it creates an evaluation grid able to automatically benchmark itself with respect of trend of 
values of each athlete. 
 
This way and after at least 5 following tests, it will be possible to underline individual limits through red 
zones  of ‘attention’ that underline the state of the art of the athlete. 
 
 
The list of parameters taken into consideration is:  
 
Overview 
These parameters derive from HRV indexes of analysis in the frequency domain:  
 

• General energetic conditions; 
• Stress from Adaptability 
• Response to stressor stimulus; 
• Parasympatetic 
• Parasympatetic/Sympatetic balance. 

 
Homeostasis restore  
These parameters arise from HRV indexes of analysis in the time domain and with a non-linear method. 
 

• Activation of restore mechanisms; 
• Activation of recovery mechanisms; 
• Recovery. 

 
In the trend we consider all those parameters (see after) else in daily view we consider only 

• General energetic conditions; 
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• Response to stressor stimulus; 
• Parasympatetic/Sympatetic balance. 
• Recovery. 

 
Legend 
 

 
 
The ‘attention’ area, designed in red on the left side (daily view) or below (trend), usually refers to a 
‘wearying’ way of being while the area on the right side (daily view) or upper (trend) , refers to an 
‘hyper-activation’. 
 
Both of them are ‘warning’ advise released as soon as the athlete persists for several days with the same 
parameters in the same area of attention. 
 
The length of the light blue bar is directly proportional to parameter’ value and the label is white for a 
normal value of the parameter while it is red in case of attention levels.  
 

Post-training trend  

During the morning of the post-training recovery day and according to the workload kept, it is usual to 
visualize a proportional reduction of parameters in the overall situation and of recovery values. 
 

 
 

And in the following morning there will be increased values of parameters of the overall situation, 
sometimes even a red upper zone (compensation) with an increased recovery value.  
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The evolution on time of all results can be displayed in a chart of trend: click on “Analysis” button and 
then on “Relax Analysis” 
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Training Book 

 the Training book allows to insert and visualize the main physiological data used for the graphics 
processing (refer to Graphics). 
 

 

 
Figure 75 – Training book – monthly. 

 
 
On the left, vertically, you find the list of the months with the Calendar Control. The number of months 
that are displayed simultaneously, depends on the resolution of the computer screen.  
 
The selected day is shown in negative colors (in the figure is the 14th of May). The Today's date is shown 
below left and highlighted with a box in his month, if it is displayed.  
 
Through the commands on the left side of the menu bar you can change the display of the calendar. You 
can get: 
 

 Monthly view 

 Weekly view 

 Daily view  (edit a day) 

 Visualization of the resume of the training sessions.  

 
 

 

Month view: Click on the icon , to visualize the month associated to the selected day. It 
is the default view of the Training Book. 
 



 
 

                                                                                     

79 di 96 

 
Figure 76 – Month view – details. 

 
The days corresponding to stored data, shows time and comment (if any). Within a day 
maybe more sets of data stored, if there were several sessions of training.  
Double-clicking on one day to open the window Edit a day.  
 

 

Week: Click on the icon , to visualize the week associated to the selected day.  
 

 
Figure 77 – Weekly visualization 

 
The data shown are the time of the session, any comments, the weight in kilograms, 
percentage of fat mass, kilocalories taken and consumed. If in the same day there were 
more training sessions, each session will appear as a single line within the day.  
An icon in the row of a training session indicates the Archives keeps the heart rate data for 
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that session.  Double-clicking on one single day to open the window Edit a day.  

 Day: refer to edit a day. 

 

All: Allows to see a summary of all the training sessions records. 
 

 
Figure 78 – visualization of the training session list.  

 

 
Edit a day 

The windows Edit a day , for a defined day, can be open through  o a double click on: 
• The selected day on the Month visualization; 
• The selected day on the Week visualization; 
• The selected day on the All visualization. 
 

 
Figure 79 – Visualization of the day.  

 
The stored data are aligned to allow their easier reading. In case of multiple training sessions, each 
session will appear as a single line. 
 
To insert the data do the following: 

1. Click the icon  to add a new row. 
2.  Enter the time of the session, the format hour.minutes. Time can be reported and serves 

simply to display the data in the correct order, in the case of multiple input data the same day.  
3. Write a Comment. The comment is not mandatory but serves to store information that may be 

useful in the future to analyze the data, for example to remember the reason for an excess of 
calories taken.  

4. Enter the weight in kilograms measured preferably in the morning (fasting);  
5. Enter the percentage of fat mass;  
6. Type the kcal assumption. 
7. Type the kcal consumption.  
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To obtain correct and useful graphics, you should enter the data every day, even if you do not support 
training sessions.  
 
Edit and delete data 

To modify or delete the stored data inside of the calendar, you can:  
1. Open the window Edit a day to select the day on which you want to modify or delete the data.  

2. Select the row of data if you want to cancel the whole record, with a click on the icon . 
 

Graphs  

The function Graphs , allows to resume graphically all the results coming from the training session 
that the user is doing. The graphs processes the data available after every workout, in the Training 
Book. The last day visualized in the graphs is the last day with a file recorded in the Training Book, 
even if all the data of that session were equal to zero. 
 
The visualization of the form Graphs links to the graph template that had been selected (refer to 
Templates/ Graphs for more details). 
 
 

 
Figure 80 - Graphs. 

 

 

Load template:  allows to select the preferred graphical analysis from a basket 
of templates previously determined. 

 
Options: permette di selezionare il periodo temporale da visualizzare. 

 
Whole program: visualizza tutti i dati registrati. 

 

Toggle graphic: allows to switch from the graphical visualization to the table 
one and otherwise.   
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Print 

Hosand MCSoft
®
 allows to print detailed reports of  the stored records and programs.  

Print records reports 

You can print the registration of one or more users in a single operation with the following steps: 

• selecting the print option ( ) in the print menu , you’ll open the following windows:: 
 

 
Figura 81 – Stampa Registrazione 

 

• we find the following options: 

Printer Allows to choose the printer from a list of available ones. 

Copy Allows to define how many copies must be printed. 

 
Add Groups: allows to select the records of a training group. With this selection 
you’ll open the following window: 
 

 
Figure 82 – Print group records reports. 

 
Select the desired group and the single user record to be printed (the last one or 
one of a selected date). 
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Add User: allows to select a single record of a single user.. 

 
Delete record: allows to delete the selected record. 

Include Allows to select the section to be included in the printed report: 

Statistics Prints the graphs and the tables of the target zones.  

Events list Prints the listo f the events/ marker stored in the file. 

Regression Prints the graphs and the tables of the training session’s 
analysis.   

 

Options Allows to select the options to be included in the printed report: 

Filter ON When selected, it applies a filter to the graphical 
represented values. 

HR Allows to select whether the heart rate frequency value 
should be expressed in terms of beats per minute (HR 
[bpm]), percentage of the maximum frequency (%HR 
Max), or in percentage of the reserve heart rate frequency 
(%HR Reserve). 

 

 Print: send the print command to the printer. 

 

Print Program Reports 

It allows you to print the programs of a working group or of individual athletes with their progress in a 
given periodo f time:  
 

selecting the print program reports  ( ), from the menu, you’ll open the following window: 
 

 
 

Figura 83 – Stampa Programma 
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We find the following options: 

Printer Allows to choose the printer from a list of available ones. 

Copy Allows to define how many copies must be printed. 

 
Add Groups: allows to select the records of a training group. With this selection 
you’ll open the following window: 
 

  
Figure 84 – Print group program reports. 

 
Select the desired group record to be printed. 

 
Add user: allows to select a single record of a single user. 

 
Remove user: allows to delete the selected record. 

 Print: send the print to the printer. 

 

Block notes 

The notebook allows you to keep a memory of selected sections of the training session record (see User 
Program and Users file) that can then be copied and / or analyzed later. It has 10 slots where the copies 
of the notes are kept. With the button (icon) you can delete all or a single note. 
 

 
Figure 85 - block notes.  
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Configuration 

 
In the configuration windows it is possible to set the customization of the parameters of the software  
MCSoft

®
.
  

General 

 

 
 

Figure 86 – Configuration – General 
 
The General configuration allows to set: 
 

• Language: allows to select the desired language.  
 

• Options: allows to import different various aspects of the program, such as:  
 

• Maximize Windows: increase the size of the windows at the same level of the main window 
 

• Filter ON/OFF: enable/disable the automatic filter while displaying a training session. 
 

• Statistics ON/OFF: enable/disable the statistic options while displaying a training session 
 

• Show Zones: enable/disable the default visualization of the target zones while displaying a 
training session 
 

• HR (bpm)/ %HR Max / %HR reserve: select the default visualization among the 3 available 
options.   
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Target Zones 

 
Allows to set the colors and the Work Factor, expressed in minutes, for the target zone’s calculation.   

 

 
Figura 87 – Configuration – Metabolic Zones. 

 

Telemetry 

 

  
Figura 88 – Configuration – Telemetry’s Marks. 

 
To configure the telemetry options you can choose: 

• the Mark: you can choose the icon to be used to show the telemetry visual representation. 

• Ports: allow to set the pc-port that must communicate with the telemetry system.. 
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Axis 

 

 
Figure  89 – Configuration – Axis 

 
For the Axis configuration you have at your disposal the following options: 
 

• HR: allows to  select the minimum and maximum default value of the heart rate frequency for the 
vertical axis of the graph (the automatic function set these parameters using the represented 
data).  

• Temperature:  allows you to select the minimum and maximum temperature represented on the 
vertical axis (it automatically detects the minimum and maximum from the represented data).  

Graphic 

 

 
Figure 90 – Configuration – axis. 

 
The two options of the regression method allow to choose between the average or at point technique of 
calculation.   
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Download of the data 

 
To download the heart rate data recorded and stored in the program there are two possible solutions:  
 
• Verify that the program MCsoft is closed; then bring the tip of the heart rate monitor close to the Infra 

red port (IrDA) of the computer and then press the activation button for at least 1 second: if the heart 
rate monitor contains one or more records, then they will be stored in the computer in the default 
user’s folder and the training File will be displayed (refer to the User Program for more details). 
 

 or 
 
• Verify thet the program Mcsoft is open; then bring the tip of the heart rate monitor close to the Infra 

red port (IrDA) of the computer and then press the activation button for at least 1 second: if the heart 
rate monitor contains one or more records, then they will be stored in the computer in the active 
user’s folder and the training File will be displayed . Otherwise the Control panel will be displayed.  

 
As soon as the data had been downloaded, it will be possible to analyze and edit them.  
 
 
 

Hint: soon after the download of the data, it is better to delete them from the heart rate 
monitor’s memory.   
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MISCELLANEOUS 
 
 

Problem solving 

 

 

The heart rate monitor is stuck 

 

Try to reset the device, removing and recovering the battery. After the reset, it is necessary to 
reconfigure it through the Control Panel, because all the previous settings are lost. 
 
 
 

The  IrDA (Infra red) port doesn’t work. 

 

Try to disable and re-enable the IrDA port of the computer in the following ways:  
 
• Click on the button Start of the main command bar, then click on control Panel and then click on 
System. 

• In the window System Properties select Hardware and then Device Manager. 
• Thus you open the Device manager: identify the IrDA port and disable and re-enableit using the 

windorw options.  
•  

 
Remark: be careful not to get confused: the port must be disabled and not removed. 
 

 
With operating systems other than Windows XP, the above mentioned steps might be slightly different.  
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CONCEPTS OF PHYSIOLOGY 
 
 

Introduction 

In the following pages there is an illustration, in the simplest possible way, of some aspects of human 
physiology and the units of measurement or index that distinguish them. It is very important to 
understand what they are, what they mean and their relationship with the physical wellness, in order to 
be able to properly configure the parameters of the software Hosand MCSOFT and to gain the maximum 
benefit from the use of the Hosand heart rate monitors (for instance the MINIcardio). 
 
Because sometimes, some concepts may not be easily assimilated, we will try to help using a comparison 
with something familiar, and very often it will be with the car. By that, we do not intend to devaluing the 
importance of human physiology, but simply to grasp the essence of the matter.  

The heart 

The heart is the central organ of the cardiovascular apparatus, consisting almost exclusively of muscle 
tissue. With its rhythmic contractions, it produces a blood pressure sufficient to circulate the blood in the 
arteries and veins, thus allowing the body tissues to receive the oxygen and the nutrients they need.  
 
The heart is the more efficient muscle in doing its work. When a healthy adult is asleep, the heart pumps 
5 liters of blood per minute, but can get to pump up to 20 l/minutes in the case of a heavy or intense 
sports activity.  
 
The heart is suspended in the thoracic cavity, in the space between the diaphragm and the two lungs, 
protected by the sternum and costal cartilages. You can get an idea of the volume of your heart looking 
at your closed fist. The heart of an adult weighs about 200 or 300 grams.  

The heart beat 

The so called heartbeat, is actually the sequence of events that occurs between two peaks (RR) of 
cardiac trace, that is across the cardiac cycle that leads the heart from the state of contraction to the 
state of rest and then again to that of contraction. In a healthy adult, not stressed, the frequency range 
is from 60 to 80 beats per minute. The duration of an heartbeat is about 0.8 seconds, but can vary 
considerably, depending on age, physical fitness and activity that is taking place. 

The heart rate  

The heart rate (HR) is the number of heart beats per minute (bpm). 72 bpm are the standard, but 
any frequency between 60 and 100 bpm is considered physiological (in the infant arrives at 120). If the 
number of beats per minute is less than 60 we’re talking about bradycardia, where more than 100 is 
tachycardia. Not always bradycardia or tachycardia are pathological: athletes, for example, easily have 
a minimum frequency of less than 60 bpm due to their continuous training.  
 
The heart rates vary continuously, for many reasons: stress, physical efforts, strong emotions, 
temperature of the environment etc.. Indeed, wanting to be more precise, if the frequency is calculated 
for each beat (RR frequency), we can see that it is never the same (or, under another point of view, 
the duration of the heartbeat is always different).  
 
To understand how the heart is working, it is needed that the heart rate is continuously calculated on the 
lowest number of heart beats possible. Indeed, if there are 80 beats in one minute, you can certainly say 
that the heart rate (average) is 80 bpm, but this could be the result of 50 seconds at 60 bpm and 10 
seconds at 180 bpm! By comparison with a car, is like saying that someone has never exceeded the 
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speed limit because in an hour he traveled 90 kilometers on the motorway, even if in fact he was still in 
queue for 30 minutes and in the other half he drove at 180 km /h. Therefore it should be clear that it is 
very important to know the instantaneous values of heart rate (or calculated on a few beats) and not 
only the average value calculated over a period of considerable length.  
 
The measurement of the heart rate differs from the electrocardiogram (ECG). It is true that from the 
electrocardiogram you can indirectly obtain the heart rate, but this type of measurement is used primarily 
to study the evolution of individual beats and to identify any anomalies. In other words, the 
electrocardiogram studies how the heart beats (ie the "quality" of the beat), while the heart rate monitor 
shows how how much it beats. We can compare the heart rate monitor to the counter of a car, while l 
the electrocardiogram is comparable to the tools in a garage that shows how is the engine’s fuel 
combustion.  

Heart rate at rest  

The heart rate at rest is measured lying on a bed, after you spend enough time since the latest 
physical activity, to allow the recovery from fatigue and a "stabilization" of the heartbeat. A good 
measure is taken just awake, staying in bed. The heart rate at rest varies from individual to individual. 
For a man is between 46 and 93 bpm (athletes have easily under 50 bpm) and a woman is only slightly 
higher, from 51 to 95 bpm. During the night sleeping the heart rate is lower, with an average reduction 
ranging from 24 bpm for a young adult to 14 bpm over 80 years old (the heart of an athlete can fall 
below 40 bpm). The HR at rest is equivalent to the number of revolutions of an idling engine, for 
example when the car is still with the gearbox in neutral position.  

Maximum HR  

The maximum heart rate is reached by the heart under maximum strain. Its theoretical value can be 
calculated using formulas based on the age or sex, or by testing limits (to be performed under strict 
medical supervision).  
The maximum HR can be assimilated to the maximum number of laps that an engine can reach.   

 
Minimum HR  

The minimum heart rate is recorded when you are awake and you are not doing physical activity. The 
minimum heart rate should not be confused with the minimum HR recorded or to be kept during a 
workout.  

 
HR reserve 

Heart rate reserve is the difference between maximum HR and HR at rest. It is used by some trainers 
to be compared to the instantaneous HR.  

 
Heart rate variability (HRV)  

The HRV is the natural variability of the heart rate as a response to internal or external incitement such 
as breath, digestion, emotional states, stress, relax and so on.  
An healthy heart responds quickly to all of these factors, changing the pace depending on the situation in 
order to better adapt the body to the situations where it is exposed. Frequency control, and therefore its 
variability, is mainly under the control of the autonomic nervous system with sympathetic and 
parasympathetic control (nerve vague).  
Under normal conditions the parasympathetic tone appears dominant. The sympathetic system and 
parasympathetic system work together in an agonist or antagonist manner.  
 
The sympathetic system, in particular, is charged to provide energy and specific responses to 
situations of extreme stress or physical activity. It these situation it generates increase of blood pressure, 
heart rate, increase of blood supply to skeletal muscle at the expense of gastro-intestinal tract, kidneys 
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and skin. The pupils expands and the bronchioles expand as well, thus improving the vision and the 
oxygenation.  
 
The parasympathetic system. At rest the body needs to rest and gain new energy. These tasks are 
under the control of the parasympathetic system that reduces the heart rate frequency and the blood 
pressure, diverts blood to the skin and the gastro-intestinal tract, contracts pupils and bronchioles, 
stimulates the secretion of salivary glands and peristalsis.  
 
The organs, innervated by neurodegenerative system (sympathetic and parasympathetic), include the 
heart, lungs, esophagus, stomach, intestine and large intestine, liver, bladder and genital organs. The 
ability to change its balance, towards one or the other system, is very important and it is a fundamental 
mechanism that tends to a dynamic balance of the organism both from the physiological and 
psychological point of view.  
 

BMI – Body Mass Index 

The BMI (Body Mass Index) of a person is a number that represents the relationship between body 
weight, in kilograms and the square of its height, in meters. Its formula is: 
 

BMI = weight [kg] 
 height [m] x height [m] 

 
For example, a person who weights 70 kg and is 1,75 m high will have a BMI of 22,86. 
 
This number is a sufficiently accurate indicator of total body fat for both men and women, although, 
alone, shows some limits:  
•  in athletes and in people with highly developed muscle mass may overestimate the body fat; 
• in the elderly and sedentary people, who have reduced muscle mass, may underestimate the body fat.  
If you imagine, in fact, to have 2 people, both with the same height and same weight, the first being an 
athlete and the second a sedentary person. The BMI is the same for both, but while the first weight is 
attributable to the development of the muscles of the legs and torso, the second will be mainly caused by 
accumulation of abdominal fat.  
 
These limitations can be partially corrected by taking into consideration the waist circumference, which 
helps to understand if the overweight is due to muscle mass or to fat deposits, located preferably in the 
abdomen. Or using new technologies to measure the fat layer, as the Adipometry’s instruments.  
 
The BMI, when properly interpreted, is a good indicator of the health risks, given that a high BMI is one 
factor that can lead to chronic diseases (heart decompensation, cancer or diabetes). However, when  
assessing the risk of chronic diseases, we must take into consideration other factors such as the followed 
diet, the physical activity usually carried out, the abdominal circumference, blood pressure, blood sugar 
levels, cholesterol and family predisposition. 
 

Risk of disease according to BMI and weist circumference 

BMI Classification Physical 
appearance 

Weist circumference 
until 101 cm for men 
and 88 cm for women 

Weist circumference 
over 101 cm for men 
and 88 cm for women 

< 18,5 Underweight Thin   
18,5-25 Normal Normal   
25-30 Overweight (1° level) Overweight Increased High 
30-40 Overweight (2° level) Obese High / very high Very High 
> 40 Overweight (3° level) Severe obese Very high Highest 
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The fat mass 

The fat mass is part of the weight of each person, ie total body fat that consists of:  
 
• essential or primary fat: it is necessary for the metabolism, and is about 3% by weight for men and 
12% for women, who need more fat for the reproductive purpose.  
• Fat deposits: it is the subcutaneous fat and intra-visceral; it is different from men to women, but less 
strongly than the essential fat (ideally 15% of total weight for men and 18% for women). Obesity is 
caused by an excess of this type of fat, which is therefore a cause of illness related to this disease.  
 
The amount of individual fat mass is also influenced by other factors such as the level of physical activity, 
age and diet followed. For example, who practice physical activities at an agonistic level has a 
significantly lower fat mass compared to normal people (5-8% versus 23% in men, 12-15% against 32% 
in women). In a healthy person, the fat mass should never be less than the amount of the fat essential, 
as before mentioned. 
 
Wanting to do a car comparison, the mass of a fat person is like the amount of lubricating oil of an 
engine, which must always remain between a minimum and a maximum: if there is too little oil, the 
engine seizes, if there is too much of it, it increase the dirty and worsens the engine combustion.  
 

How to measure the fat mass 

There are several ways to measure fat mass (total fat) of a person. The following table describes them, 
highlighting strengths and weaknesses of each one of them. 
 

Method How to measure it Benefits Disadvantages 

Adipometry A special ultrasound 
device measures the 
thickness of the fat 
tissue at one point or in 
an area. 
  

Accurate measurement, 
simple and non-
invasive, low margin of 
error at millimeters’ 
level, no limiting factor, 
customization of the 
measured points. 

Needs to use a pc. 

Hydrostatic weighing the person is weighed 
when is immersed in a 
tub of water, after 
having expelled all the 
air from the lungs. 

Low margin of error, 
about 2-2,5%. 

It is a very expensive 
and not easily accessible 
equipment; it is used 
mainly for research 
purposes. 

Caliper special calipers measure 
the thickness of the skin 
fold in various parts of 
the body 
  

It is a very simple 
operation and doesn’t 
require any expensive 
device. 

error margin of 3-5%, 
the measurement 
depends from the 
examiner, the value of 
fat mass depends on the 
equations used to 
convert the measures. 

Bio-impedance Different electrodes are 
located on the person 
lying on the bed to 
measure the resistance 
offered by the body to 
the passage of the 
electricity of low 
intensity and then 
translating this 
resistance as a 
percentage of body fat. 

It is a very simple and 
non-invasive technique.  

It has the same margin 
of error that calipers 
have, but the measure 
is very influenced by the 
body hydration and the 
way the electrodes are 
put on place.  
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Bio-impedance scales It comes from the  bio-
impedance: the 
electrodes are situated 
on the scale where the 
feet’s plant are. 

Allows you to measure 
frequently and easily 
your body fat; the 
equipments are easy to 
use and inexpensive.  

It measures only the fat 
of the lower limbs and 
its distribution in the 
body, much influenced 
by the level of hydration 

The calories 

The human body needs energy to maintain its vital functions. Every human activity needs it, from the 
more economical in energy terms, as sleeping is, to the most expensive, as prolonged efforts and intense 
muscle are.  
The required energy is derived from the food and drinks consumed and more precisely by the nutrients in 
their composition: carbohydrates (including sugars), fats and proteins. 
The energy contained in a given quantity of food is traditionally counted in large calorie (Cal) or 
kilocalories (kcal = 1000 small calories), although more and more often use other units of measure are 
used, such as the joule (J) and kilojoules ( kJ). The equivalence between the various units of 
measurement are:  

1 Cal = 1000 kcal = 4185,5 J = 4,1855 kJ 
 
And it is therefore equal when you say, or write, 399 kcal or 1688 kJ. 

The basal metabolism 

The basal metabolism is the minimum quantity of energy required by a body in a situation of absolute 
rest, to keep only the basic physiological processes: respiration, blood circulation, activity of the brain, 
maintaining body temperature and so on, in other words the energy that you need to stay alive. The 
basal metabolism is, therefore, the amount of energy that the body would spend staying 24 hours 
peacefully asleep. 
 
The basal metabolism is not a constant value and is influenced by:  

• Body composition: the more is lean mass (muscle), the higher the metabolism; the higher is the 
fat (fat deposits), the lower metabolism;  

• Age: young people have a higher metabolism; with an increasing age, the lean mass (muscle) 
and consequently the metabolism decreases;  

• Height: tall and thin person has a higher metabolism; 
• Growth: Children and pregnant women have a higher metabolism;  
• Fever: febrile state may increase the metabolism; 
• Stress: a state of stress may increase the metabolism; 
• Ambient temperature: hot and cold increase the metabolism;  
• Hunger or starvation: the fasting lowers metabolism;  
• Malnutrition: Malnutrition lowers metabolism. 

 
You can compare the basal metabolism to the consumption of fuel needed to keep the engine running 
at a minimum, with the car still in the same place.  

The daily requirement of calories 

Since no one sleeps all day long, it is clear that energy consumption is greater than the basal 
metabolism. This difference may be more or less accentuated, according to all activities that are carried 
on (eating, walking, working, playing, etc.). If you sit all day behind a desk, then few hundred of 
additional kilocalories would be sufficient for your needs, but if you are a professional cyclist, engaged in 
a race in the mountains, you may need several thousand of kilocalories more!  
 
For a balanced diet, in terms of energy, the quantity of calories taken daily with food should be equal to 
the calorie expenditure (basal metabolism + energy consumed with the daily activities). This is called 
metabolic consumption or total daily calories need and changes daily, depending on the type of 
activity made that day. 
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The weight variation  

If the number of calories provided are greater than the daily caloric needs, the excess is stored in the 
form of weight gain, mainly as fat tissue. Conversely, if you eat less than would be necessary, your body 
will seek to absorb the missing energy "consuming" his fat and his muscles.  
 
A moderate under-nourishment helps to lose weight or to rebalance the percentage of fat mass, but an 
excess of under-nourishment or fasting does not help at all to lose weight more quickly, because in this 
case the organism, to survive, change and reduces its metabolic rate. 
 
You lose weight because your body consumes the excess of fat through the movement and not because 
you deprive your body of its energy needs. Moreover through the physical activity, you develop muscle 
mass, leading to an increase of basal metabolism. That is the reason for people, who habitually practice 
sport, to easily afford more appetizing food without problems than those who leads a sedentary life. 
Without forgetting the benefits that physical activity leads to the whole body, starting from the heart.  

The caloric value of some foods 

 
Remark: the following data are used simply to estimate approximately the amount of calories 
taken with food and should not serve to establish a diet. Proper nutrition requires not only that you 
take the right amount of calories, but also all the nutrients, minerals and vitamins needed in the 

right quantities and proportions. Before you start a diet, you must always consult a dietitian. 
 
For foods not listed, by the percentages of its components, you can use the following equivalences:  
• 1 gram of carbohydrates (sugars), such as sugars and starches, provide 4 kcal;  
• 1 gram of fat (lipid) provides 9 kcal;  
• 1 gram of protein provides 4 kcal.  
 
For alcoholic beverages (wine, beer, spirits), you must remember that 1 gram of ethanol provides about 
7 kcal.  

The consumption of oxygen  – VO2 max 

The VO2 max, measured in milliliters of oxygen per kilogram of weight per minute, is the maximum 
amount of oxygen that the body can use when engaged in physical exercise and is equivalent to the 
maximum aerobic power. The VO2 max can be sustained, at most, for about ten minutes.  
 
Since the time of muscle depletion is related to the percentage of VO2 max actually used, this means that 
if you have an high VO2 max, you will be able, compared with persons with lower VO2 max, to conduct 
more intensive exercises in the same period of time or to do the same exercise for a longer time. 
 
The VO2 max is related to age, sex and physical condition you have. When playing a sport regularly, its 
value may be 10-25% higher than that of a sedentary person. The direct measurement of VO2 max 
requires expensive and sophisticated equipment, but the value can be derived in an indirect way, for 
instance by ciclo-computer or tapis-roulant, that exploit the correlation between VO2 max and HR max.  
 
Another way is to use the Cooper test, or measure the distance covered when running for 12 minutes, 
taking the maximum speed of which is you’re capable of. In this case, the VO2 max is approximately:  
 

VO2 max = Covered distance in meters - 505 
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Even the tables that follow - that brings into correlation gender, age and state of the form - may be 
helpful in identifying your VO2 max. 
 

Men 

Age Very low Low Medium Good Very well Excellent 

13-19 <35.0 35.0 - 38.3 38.4 - 45.1 45.2 - 50.9 51.0 - 55.9 >55.9 
20-29 <33.0 33.0 - 36.4 36.5 - 42.4 42.5 - 46.4 46.5 - 52.4 >52.4 
30-39 <31.5 31.5 - 35.4 35.5 - 40.9 41.0 - 44.9 45.0 - 49.4 >49.4 
40-49 <30.2 30.2 - 33.5 33.6 - 38.9 39.0 - 43.7 43.8 - 48.0 >48.0 
50-59 <26.1 26.1 - 30.9 31.0 - 35.7 35.8 - 40.9 41.0 - 45.3 >45.3 
> 60 <20.5 20.5 - 26.0 26.1 - 32.2 32.3 - 36.4 36.5 - 44.2 >44.2 

 
 

Women 

Age Very low Low Medium Good Very well Excellent 

13-19 <25.0 25.0 - 30.9 31.0 - 34.9 35.0 - 38.9 39.0 - 41.9 >41.9 
20-29 <23.6 23.6 - 28.9 29.0 - 32.9 33.0 - 36.9 37.0 - 41.0 >41.0 
30-39 <22.8 22.8 - 26.9 27.0 - 31.4 31.5 - 35.6 35.7 - 40.0 >40.0 
40-49 <21.0 21.0 - 24.4 24.5 - 28.9 29.0 - 32.8 32.9 - 36.9 >36.9 
50-59 <20.2 20.2 - 22.7 22.8 - 26.9 27.0 - 31.4 31.5 - 35.7 >35.7 
> 60 <17.5 17.5 - 20.1 20.2 - 24.4 24.5 - 30.2 30.3 - 31.4 >31.4 

 
The VO2 max can be assimilated to the maximum power of an engine: with the same model of a car, the 
one with the more powerful engine will be able to reach a greater speed or to easier maintain a cruising 
speed.  
 
 
 
  

 
 
 
 

  
 


