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of the health level
assessment [Baevsky, 2006}
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Research methods and experimental data

RuUnctional: state: of the: caraliovascular: sy/stemn
/S| consiaerea: maicating. ther runctional: state
of the! organisin as: a basis of: the:raaaptation
PIOCESSES:

The analysis' of heart rate variability: (HRV) Is the
key: method off evaluation of the functional state
(ES) of the organism. Starting with the first manned
space flight [Parin et al, 1965], HRV IS used to study.
the influence of various factors on humans.
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The probabllity’ off achieving prenesological or premorbid
states IS the quantitative measure of health risks. These
states differ from the normal states by significant shifts of the
autonomic balance.
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Heart rate vanability (HRV) analysis was first used to assess
health levels In' space medicine. Now. It IS proven to be
Informative about health, Including general health risks,
cardiovascular  conditions, various  chronic  disease
conditions, aging, stress, fitness and more.



Research methods and experimental data

Instrument  was  originally.
designed for Individual healthr and fithess
assessment. Later It was customized for our

collateral research project
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Research methods and experimental data

Local Machine Remote Server

Heart Wizard Internet XML Web-services Remote Database
Application

Heart Wizard utilizes cloud-based client-server technology. Client software
components are installed on local user machines to perform testing using
pulse sensors. Measured data iIs transmitted to Heart Wizard Data Center
located on the remote server for analysis and storage. When prompted test
results are retrieved from the server and displayed on the local machine in
the forms of specific test reports and history charts.
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Mars-500 f96 user3

Select User

1, f4 Male  MARS-500 08/25/11
1, f6 29  Male ke

" I, f7 Male
Selectan appropriate . 1, f81 Male

User Name of your client 4. I, fo3 ; Male

YoLl wish to work with i |, fos Male

then click NEXT. ) |: 97 Male
1, f99 Male e o
M1, A Male MARS-500 07f01f10
Sergeev, Andrei : Male MARS-500 04704512
userl, f Male MARS-500 05702709
userl3, A Baevski Sr. 5¢ Male MARS-500 05523710
userls, f : Male MARS-500 11724509
userl?, f8 Male MARS-500 097516511
userz3, f5 Male B B
userzs, f : Female MARS-500 0550409
userzo, 94 Male RIEIE RIEIE
userz?, f Male MARS-500 0621709
userzd, f29 Male MARS-500 08529511
user3, fI6 : Female MARS-500 03515712
user3o, f30 Male MARS-500 10f17/11
users, 98 Male MARS-500 03516f12
userd, fg2 Male MARS-500 03516f12

“ r # User Name Age Gender Last Tested Last Date

The study invelved 4 male volunteers from USA (Poulsbo) and 6 male
volunteers from Toronto (Canada). 5 subjects were from 45 to 52
years, and 5 — from 21 to 25 years. They conducted their tests weekly
at their homes.
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Select Your Testing Option

;E. '-.F-f" “;'!
\/{fﬂ @® Quick Testing Procedure

During this testing procedure you will complete a health questionnaire and take a

Readthis introduction page first 5-min test measuring your heart rate at rest.

and follow the instructions.

Click NEXT to continue.
e
Click BACK to return to the -
previous screen. During this testing procedure you will complete a health questionnaire then take
full battery of tests including measuring your heart rate at rest, during deep
paced breathing, and during holding breath after maximum inhalation and
exhalation.

- Main Menu, Back H

The Investigation protocol included weekly 5-min ECG
recordings combined with Dbreathing tests, blood pressure
measurements and filling out the qguestionnaire about day-to-
day life, stress and health complaints of the past month.
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Health Snapshot

You are about to start a new Health Snapshot test.

R e A Make sure that the sensor is plugged into a USBE port,
prepare forthe session.
Click NEXT to continue.

Click BACK to return to the sttach the ear-clip to yvour earlobe or finger.
previous step.

Click MAIN MENU to cancel this
sessionand returnto the Main
Menu.

[# Show next time

Main Menu

Heart Wizard Includes a simple Inexpensive pulse
sensor and special Windows-based software with
simple and intuitive user interface.
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Health Snapshot

Sit comfortably and limit your body movements.

U@

Follow these instructions to
prepare forthe session.

Click NEXT to continue.

Click BACK to return to the
previous step.

Click MAIN MENU to cancel this
session and returnto the Main
Menu.

# Show next time
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Main Menu Back Next




Main Functional Parameters:

Heart\"Wizard™

Parameter

Body Mass Index, m*2/kg

Heart Rate, bpm

Systolic Pressure, mm Hg

Diastolic Pressure, mm Hg

Physiological Shift Level

Arrhuthmia oh

Autonomic Regulatory State:

Mars-500

Test Summary

20
iy
Select a specific Date to review
your sessionreport.

Click NEXT to proceed.

Click BACK to return to the
previous step.

Click MAIN MENU to cancel this
procedure and return to the
Main Menu.

| Parameters | Values

| SL, c.u 60

| pNN50, % : 42

| SDNN, ms _ 62

|TP‘,m5"2,|sz

Main Health Risk Factors:

Risk Factor

Worsening of well-being

No

Lowering of physical activity

medium risk

Worsening of psychological condition

No

Mutritional problems

low risk

Sleep problems

No

Increased sensitivity to environmental problems

low risk

Bad habits (smoking, alcohol)

No

Stress-related problems

high risk

R — =

Select Specific
Test/Session Report

W 28.03.2012 11:12
9 22.03.2012 10:58
W 14.03.2012 22:04
9 06.03.2012 22:08
W 01.03.2012 11:11
B 23.02.2012 20:42
W 15.02.2012 21:42
9 09.02.2012 9:53
W 01.02.2012 21:58
9 25.01.2012 22115

The Hearnt Wizard
pProevides users with
vValuiable' information
apbout current health
conditieon  and ItS
long-term history.




The analysis of test results confirmed the
high sensitivity of HRV parameters to age -
related shifts In the autonomic balance
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The probability of the normal functional states
IS decreased In older age group

Propability m pPrenosological m pNormal
(%/100) :

0,8
0,6
0,4
0,2

0,0 .

> 50 years 21 year
OUFE assumption IS that people’s exposure

to adverse factors increases their health
rISKS.




Individual probabilistic estimation of health status in the
course of longitudinal collateral studies “Mars-500”
(1 — emotional stress, 2 — respiratory infection)
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Functional deconditioning of this participant is mainly associated with stress
at work and respiratory diseases. It is accompanied by increased
probabilities of getting in prenosological states.



It IS Important that changes Iin
the autonomic balance appear at
early stages of the disease,
before the appearance of the
iespiratory symptoms.
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The probabllity’ off achieving prenesological or premorbid
states IS the quantitative measure of health risks. These
states differ from the normal states by significant shifts of the
autonomic balance.
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Comparison of elder groups (age>45 years)
IN North America (n=5) and Russia (n=21).

May be, we must
change our

thoughts about
our health?



CONCLUSION

Telemedicine technologies can  significantly
Improve the quality. of medical care by enabling
remote. monitering and uUsing new advanced
methods of health assessement.

The analysis ofi test data supports the hypothesis
about close corfrelation between changes In the
autonemic balance and effects of various factors
(weather, emotions, morbidity, etc). Our method
may help to monitor the effectiveness ofi preventive
healthcare.



CONCLUSION

The results' demonstrated that weekly: individual
prenesolegical assessments can detect
disturbbances of the autonomic balance prior to
appearance of any health problems as opposed
tor monthly examinations In the labs conducted
I’ other regions:

Individual prenosological health assessment IS
one of the promising directions in telemedicine.
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Thank you for your attention!
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