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Introduction

Mathematical and statistical methods in medicine
are a combination of quantitative research methods
and objects state and behavior analysis of the systems
that are related to medicine and hedth care. These
methods allow to investigate physiological character-
istics of patients with bronchial asthma. They detect
patterns characteristic of biomedical objects and iden-
tify the similarities and differences between groups of
objects.

Investigating the problem of the physiological
characteristics of patients with various forms of asth-
ma on the basis of statistical data analysis is relevant
today.

Bronchial asthma (BA) is a disease which belongs
to the main group of psychosomatic pathologies. The
health status of the population of the whole planet is
one of the most significant values. Well-being of our
society depends on public health.

Previously, the main role in this matter was as-
signed to medicine. However, in the matter the inte-
grated approach is required. To solve this task it is
necessary to involve such sciences as statistics, math-
ematics, psychology, etc. Many scientists engaged in
research of psychology, philosophy, physiology speak
about it in their scientific works. Among them are:
I.LA. Arshavsky, A.G. Asmolov, I.I. Brekhman, V.P.
Zinchenko, J.P. Lisitsyn, etc [2, 3].

Problem statement

This paper investigates the physiological charac-
teristics of patients with various forms of BA, based
on statistical methods of data analysis.

The objects of research are patients with different
forms of bronchial asthma, and a group of patients
with psychogenic dyspnea, having different physio-
logical data measured. Each object is described as a
vector of “n” order. Each element of such objects is a
numerical description [6].

The purpose of this paper is to examine the role of
the auditory visual stimulation (AVS) in the develop-
ment and control of BA. It will allow specifying the
diagnosis and choosing arational therapy.

All  patients have experienced psycho-
physiological impact. These data were divided into
subgroups, depending on the intended type of bron-
chial asthma and psychogenic dyspnea.

As initial information we have data on patients
with four types of bronchial asthma (new classifica-
tion):

1. BAPI isbronchial asthma psychogenic-induced.

2. BANP isbronchial asthma non-psychogenic.

3. BASP s bronchial asthma somato-psychogenic.

4. PD is psychogenic dyspnea.

The first (main) BAPI group, conditionally desig-
nated as bronchial asthma psychogenic-induced, con-
sists of patients whose first asthma attack developed
after emotional stress, mental shock or a stressful vital
event. The follow-up anabasis was connected with
some negative psychological problems.

The second group (BANP) is the group of patients
with bronchia asthma specified as bronchia asthma
non-psychogenic. This group mostly includes patients
with alergic bronchial asthma having experienced
different symptoms of alergy at first stage (rhinitis
and conjustivitis). Recurrence of the disease was
caused by alergy, various virus infections, and physi-
cal factors (cold and temperature difference). Psycho-
logical factors were not noticed to influence.

The third (additional) group is BASP, conditional -
ly designated as BASP is bronchial asthma somato-
psychogenic. The standard disease progress of pa
tients falling under this category was altered by stress,
after which the psychoemotional triggers (exogenous
irritants) caused asthma attacks and disease recur-
rence.

The fourth group conditionally designated as psy-
chogenic dyspnea consists of patients referred to pul-
monologist to rule out asthma, having complaints of
asthma attacks and dyspnea connected with stressful
vital events. The bronchial obstruction and other signs
of asthma and organic pathology in this case were
ruled out in the course of numerous examinations.

Wilcoxon Signed-Rank Test using Statisti-
ca8.0.

This criterion allows comparing two independent
samples. It is a non-parametric statistical hypothesis
test. This statistical test is the most useful test to see
whether the members of a pair differ insize[1, 4].

The Wilcoxon test is significant at level 0.01. The
hypotheses are:

* HO: the median difference between pairs of ob-
servationsis zero;

» H1: the median difference between pairs of ob-
servations is nonzero.

46



X1 MexyHapoHasi HAyYHO-ITpaKTHYeCKasi KOH(PEPEHLUs CTYACHTOB, aCIIUPAHTOB U MOJIOJBIX YUEHBIX
«MoJ101€XXb ¥ COBpEMEHHBIC HHPOPMAIIMOHHBIE TEXHOIOTHI»

1 2

Rl B2 A
1] 1.5 E
2] 10.3 77
_ 3 5.2 85
4 7o 77
_ 5| 11.4 12.7
_B| 10 9.6
7 88 g
_ g ] 6.5
9] 75 77
10| 9.32 8.92
1] 5.8 4.5
12| 9.03 B.97
13| .99 7.03
14| 75 77
15| G4 8.4
16| 10.66 4.5
17 5] 5.59
18] B.5 8.5
19| b.22 6.25
20| 5.52 7.A
21 5.2 71
22| B3 77
23] BE 8.1

3 5.1 7 4_
Fig. 1. Input

28 Workhbook1* - Wilcoxon Matched Pairs Test (Spr... g@@

Wilcoxon Matched Pairs Test (Spreadsheet?)
Marked tests are significant at p <.05000
Valid| T I ‘ p-level

Pair of Variahles | N

Varl &Var2 [ 2414500000 3.000000 D.DDZ?DD.

Wilcoxon M atched Pairs Test [Spreadsheet2) ‘

Fig. 2. Wilcoxon Signed-Rank Test for RMV

Wilcoxon Matched Pairs Test
Group code (RMV1 1 RMV 2)
BAPI T=45
BANP | T=1135
BASP | T =50
PD T=65

Fig. 3. Wilcoxon Signed-Rank Test for 4 types of
bronchial asthma

As a result, we can create a table of statistically
significant indicators for each group:

1. BAPI inthe area of relevance indicators are:
Respiratory Minute Volume (RMV1/ RMV?2), Vita
Capacity (VCL/ VC2), Forced Vita Capacity (FVCL/
FVC2), Forced Expiratory Volume measured during
the first and second seconds (FEV1_ 1/ FEV1 2),
Maximum Voluntary Ventilation (MVV1 MVV2),
Peak Expiratory Flow (PEFL/ PEF2), Forced instanta-
neous expiratory flow rate at 25% of lung volume
achieved during an FVC maneuver (FEF25 1/
FEF25 2, FEF50 1/ FEF50 2, FEF75_1/ FEF75 2),
Inspiratory airway resistance (Rawl/ Raw2), total
work of breathing in RVM10 (WRVM10 1/
WRVM10_2);

2. BANP: FEV1 1/ FEV1 2, FEV1 VCY
FEV1 VC2, Total work of breathing during sponta-
neous breathing (Wtotal 1/ Wtotal 2);

3. BASP: VCUV VC2, FVC1/ FVC2, Rawl/
Raw?2, bronchial resistance exhalation (Rexl/ Rex2),
WRVM10_1/ WRVM10_2;

4. PD: RMV1Y RMV2, VCl VC2, FEVLY
VCU FEV1/ VC2.

Computer analysis of the results of psychologi-
cal research

At present, in the research connected with the
study of the population psychological state, various
mathematical and statistical methods of data analysis
involving up-to-date information technologies are
widely used.

Computer processing of data involves some math-
ematical transformation of data and visualization with
the help of certain software [5]. \

At the moment there are many different packages
designed for the analysis of experimental data. The
most famous are: SAS, SPSS, Statistica, Statgraphics.

The computer is used for data processing, which
allows making difficult methods of data analysis more
available and evident.

It is necessary to use the statistical package to
solve this problem.

STATISTICA isan integrated system of statistical
analysis and data processing.

STATISTICA works with four different types of
documents, which correspond to the major structural
components of the system.

They are:

+ a spreadsheet, which is designed for data input
and conversion;

* a spreadsheet to display Scrollsheet numerical
and textual analysis,

* a timetable; it is a document in a special graph-
ical format for visuaization and graphic representa-
tion of numerical information;

* a report: it is a document in RTF (rich text for-
mat) to display textual and graphical information.

The Statistica package is popular in Russia.

Conclusion

Methods of assessment of different biological sys-
tems based on integral criterion using algorithmic and
software support becomes best-known at the present
time. We need to identify the features that character-
izeit. Thisis necessary in order to fairly evaluate the
state of biosystem, and then to find the evaluation of
this system, which is determined by the integral crite-
rion. Methods of multivariate analysis are the most
effective quantitative tool for studying the processes
described by a large number of characteristics. In this
work such methods as Wilcoxon matched pair test are
considered. For application of statistical tests a variety
of software products was considered. Of the myriad of
electronic data processing packages, including STA-
TISTICA, Statgraphics, SPSS packages, as a solution
to this problem STATISTICA 8.0 package has been
selected [1].

For each indicator (before and after the AVS) sta-
tigtically significant differences were revealed, which
alows concluding that the AV S is a pathogenic meth-
od affecting the emotional side of psychosomatic dis-
ease.
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Llens celicMUYeCKUX UCCIEAOBAHUM MOUCK HOBBIX
MECTOPOXKICHUNA WIH YTOYHEHUE TIEOJIOTHYECKOTO
CTPOEHHUS YK€ Pa3BelaHHbIX 3anexedl. CKBaKMHHas
ceiicMopa3Belka  HMCHONB3yeTCS AN HM3Y4ECHHS
CBOWCTB M CTPOEHMs TEOJOTHYECKOro paspesa IO
CTBOJY CKBa)XMHBI U B €€ OKpecTHOCTU. K CKBaKuH-
HOHM ceiicMopa3BeKe OTHOCST OOJIBIIOE KOJIHYECTBO
METOJIOB HCCleOBaHUNA. MeToa0oM, MOJIOKUBIIUM
HA4yaJl0 CKBa)XKMHHOM CEHCMOpa3BElKe, SABIIACTCS CEH-
cMmokapotax. OH ompenesseT BpeMs mpobera ymnpy-
rOf BOJHBI IO BEPTHUKAIM OT MOBEPXHOCTH 0 TOUYEK
CTOSIHKH 30H/Ia B CKBaXkuHe [1].

Ha cerogusammnuii neHr Hanbosiee pacmpocTpaHe-
HBbl AKYCTHYECKHE METOMAbl HUCCIENO0BAaHMSA 3EMHBIX
Heqp Ha Oojpline TiyOuHbI. MICHoNb3yroT Kak MeTo-
el obmeit rryounHoi Toukm (OI'T), Tak u BepTu-
KaJpHOTO ceiicMmieckoro npodmmpoanus (BCII),
JuIst OoJIee TTOJTHOTO MCCIIEAOBaHUS U TIOJTydEeHHUS TaH-
HBIX ceifcMopasBenku. BCII MoxHO Ha3BaTh Hambo-
Jiee TIPOCTBIM M CaMBIM PacTpOCTPaHEHHBIM METOJIOM
CKBAKUHHOM CEHCMOPAa3BEIKHU.

CoBpeMeHHOE COCTOsIHUE He(Tera3oa00bIBaroIeit
OTpaciy Hallleil CTpaHbl CTABUT CIIOKHBIC 3a/1a4u Iie-
pen celicMOpa3BeIKOM TaK KaK M3Y4yarTCs U CTPYyK-
TypHBIE NOBEPXHOCTH, U BHYTPEHHEE CTPOCHHE BCE
OoJiee CIIOXKHBIX T'€OJIOTHYECKHX 00BeKToB. Jlocra-
TOYHO pa3BUTasi CHCTEMa JOOBYM M TPaHCIOpPTa
HepTH ¥ ra3a Ha 5THX OOBEKTax, MEIIAeT OpraHu3a-
UM KOMIUIEKCHBIX Ha3eMHBIX ceiicMHuYecKkue uccie-
noBaHus. K ToMy ke, 3Tanm AOpa3BEIKH OTACIBHBIX
3aNekedl M y4acTKOB KPYITHBIX MECTOPOXKICHUI Tpe-
OyeT BBICOKOTO YpPOBHS JAETANM3ALMH CTPOCHHUS Te€O-
JIOTHYECKON CPEembl, KOTOPBIH MOXET OBITh IMOJy4YeH
TG B pe3ynbTate nposencHus pador BCII [2].

OcHoBHas 3amaga Mmerona BCII— ycraHoBieHue
COOTBETCTBHUSI MEXJy TE€O0JIOTMYeCKHMU IJIacTaMHu U
ux celicMuyeckumMu oOpazamu. BeprukanbHoe ceii-
CMHYECKOoe MNpOo(QUINPOBaHNE — METOJ| OKOJIOCKBa-

JKUHHBIX U MEXCKBAXHHHBIX HCCIIEJOBaHUMN, B KOTO-
POM CEHCMONIPUEMHHUKH, a HHOTJIAa U UCTOYHUKH pac-
monarafotcst B ckBaxkumHe. BCII oOecmeumnBaer
HaJI&KHOCTh MPUBSI3KH BBIICICHHBIX Ha MOBEPXHOCT-
HBIX CeHCMOTpaMMax BOJIH K KOHKPETHBIM OTpaskalo-
M | TIPEJTOMIIIONINM TPaHUIIaM, a TaKKe TTO3BOJIS-
€T HCCIeIoBaTh OKOJIOCKBAXKMHHOE M MEKCKBa)KHH-
HOE TIPOCTPAHCTBO Ha 3HAYMTENILHO OOJIBIIUX PACCTO-
SIHUSIX, YeM Y COOCTBEHHO CKB&)KHHHBIX HCCIIEOBa-
HUU.

Cytp merona BCII coctout B ciaemyromeM. by-
pUTCA HOBas WM HCIOJIB3YeTCsl OJHA U3 CYLIECTBY-
IOMINX TOAXOAAIINX CKBa)KMH. BOKpYT 3TOM CKBaXKu-
HBI, Pa3MeIaf0TCsl HCTOYHUKN CEHCMUYECKUX BOJIH, a
B CKB&KHMHE PacIolararoTcsi BHICOKOUYBCTBUTEIbHBIC
NpUEMHUKHN CEHCMHUYECKHX KoJeOaHWi, CBs3aHHBIC
KapOoTaKHBIM KabeJieM ¢ Ha3eMHOW ceiicMOCTaHITHEH.

ITo pacronoxeHnI0 ceHCMONPUEMHUKA pa3inda-
IOT:

e gnpsamoe BCII- celicMonpueMHuky (OauH
WM HECKOJIBKO) PacIioyIaraloT B CKBAKHUHAX;

e  oOpamennoe BCII-  ceficMonpueMHHUK
HaXOJUTCS Ha 3€MHOIH MOBEPXHOCTH, a B3PHIBHI OCY-
IIECTBIISIFOTCS] B CKBAKHHE;

e  xomOuHmpoBanHoe BCII — ceiicMompueMHu-
KN MOTYT OBITh W B CKBa)XKHMHE, M Ha 36MHOIl MOBEpPX-
HOCTH.

ITpousBomuTcst cepusi B3PHIBOB W PETHCTPALHS
AKyCTUYECKHUX CUTHAJOB, JOCTHUIIIMX CKBAKUHBI Ha
OTIpe/ieIeHHON TIIyOHHE.

B 1960 roms! B celicMopa3Beike ObLT OCYIIECTB-
JIeH TIepexo Ha IU(POBYIO 3aITUCh TTOJIEBOH HHGOP-
Mauuu. Pe3ynbTaTsl 3TONH pErucTpaluyu 3aluChIBatOT-
csl B KOMITBIOTepHBIE (haiiimbl. 3aTeM 3TH JaHHBIE TO-
BepraroTcs 00paboTKe C IENbI0 BBISIBICHUS Pa3IAd-
HBIX XapaKTEePUCTHK T'€0JIOTMYECKOH cpeipl B oOia-
CTH, TIpWJIETarolel K npoOypeHHoit ckBaxuHe [1].
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