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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 health 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.A. 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 
ЯОМЭШЫ ШП “Ч” ШЫНОЫ. EКМС ОХОЦОЧЭ ШП ЬЮМС ШЛУОМЭЬ ТЬ К 
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 a rational 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 is bronchial asthma psychogenic-induced.  
2. BANP is bronchial asthma non-psychogenic. 
3. BASP is 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 bronchial asthma specified as bronchial asthma 
non-psychogenic. This group mostly includes patients 
with allergic bronchial asthma having experienced 
different symptoms of allergy at first stage (rhinitis 
and conjustivitis). Recurrence of the disease was 
caused by allergy, 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-

ca 8.0. 
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 in size [1, 4]. 

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

• H0μ ЭСО ЦОНТКЧ НТППОЫОЧМО ЛОЭаООЧ ЩКТЫЬ ШП Шb-
servations is zero; 

• H1μ ЭСО ЦОНТКЧ НТППОЫОЧМО ЛОЭаООЧ ЩКТЫЬ ШП Шb-
servations is nonzero. 
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Fig. 1. Input 

 

 
Fig. 2. Wilcoxon Signed-Rank Test for RMV 

 

Group code 
Wilcoxon Matched Pairs Test 

(RMV1 ɢ RMV 2) 
BAPI T= 45 
BANP T = 113.5 
BASP T =50  
PD T = 6.5  

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 in the area of relevance indicators are: 

Respiratory Minute Volume (RMV1/ RMV2), Vital 
Capacity (VC1/ VC2), Forced Vital Capacity (FVC1/ 
FVC2), Forced Expiratory Volume measured during 
the first and second seconds (FEV1_1/ FEV1_2), 
Maximum Voluntary Ventilation (MVV1/ MVV2), 
Peak Expiratory Flow (PEF1/ 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 (Raw1/ Raw2), total 
work of breathing in RVM10 (WRVM10_1/ 
WRVM10_2);  

2. BANP: FEV1_1/ FEV1_2, FEV1/ VC1/ 
FEV1/ VC2, Total work of breathing during sponta-
neous breathing (Wtotal1/ Wtotal2); 

3. BASP: VC1/ VC2, FVC1/ FVC2, Raw1/ 
Raw2, bronchial resistance exhalation (Rex1/ Rex2), 
WRVM10_1/ WRVM10_2;  

4. PD: RMV1/ RMV2, VC1/ VC2, FEV1/ 
VC1/ 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 is an 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: 
• К ЬЩЫОКНЬСООЭ, аСТМС ТЬ НОЬТРЧОН ПШЫ НКЭК ТЧЩЮЭ 

and conversion; 
• К ЬЩЫОКНЬСООЭ ЭШ НТЬЩХКв SМЫШХХЬСООЭ ЧЮЦОЫТМКХ 

and textual analysis; 
• К ЭТЦОЭКЛХОν ТЭ ТЬ К НШМЮЦОЧЭ ТЧ К ЬЩОМТКХ РЫКЩh-

ical format for visualization and graphic representa-
tion of numerical information; 

• К ЫОЩШЫЭμ ТЭ ТЬ К НШМЮЦОЧЭ ТЧ RTF (ЫТМС ЭОбЭ ПШr-
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-
ize it. This is 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-
tistically significant differences were revealed, which 
allows concluding that the AVS is a pathogenic meth-
od affecting the emotional side of psychosomatic dis-
ease. 
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ɐɟɥɶ ɫɟɣɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɢɫɤ ɧɨɜɵɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢɥɢ ɭɬɨɱɧɟɧɢɟ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɬɪɨɟɧɢɹ ɭɠɟ ɪɚɡɜɟɞɚɧɧɵɯ ɡɚɥɟɠɟɣ. ɋɤɜɚɠɢɧɧɚɹ 
ɫɟɣɫɦɨɪɚɡɜɟɞɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ 
ɫɜɨɣɫɬɜ ɢ ɫɬɪɨɟɧɢɹ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ɩɨ 
ɫɬɜɨɥɭ ɫɤɜɚɠɢɧɵ ɢ ɜ ɟɟ ɨɤɪɟɫɬɧɨɫɬɢ. Ʉ ɫɤɜɚɠɢɧ-
ɧɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɟ ɨɬɧɨɫɹɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɇɟɬɨɞɨɦ, ɩɨɥɨɠɢɜɲɢɦ 
ɧɚɱɚɥɨ ɫɤɜɚɠɢɧɧɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɟ, ɹɜɥɹɟɬɫɹ ɫɟɣ-
ɫɦɨɤɚɪɨɬɚɠ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬ ɜɪɟɦɹ ɩɪɨɛɟɝɚ ɭɩɪɭ-
ɝɨɣ ɜɨɥɧɵ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɬɨɱɟɤ 
ɫɬɨɹɧɤɢ ɡɨɧɞɚ ɜ ɫɤɜɚɠɢɧɟ [1]. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɵ ɚɤɭɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɟɦɧɵɯ 
ɧɟɞɪ ɧɚ ɛɨɥɶɲɢɟ ɝɥɭɛɢɧɵ. ɂɫɩɨɥɶɡɭɸɬ ɤɚɤ ɦɟɬɨ-
ɞɵ ɨɛɳɟɣ ɝɥɭɛɢɧɧɨɣ ɬɨɱɤɢ (ɈȽɌ), ɬɚɤ ɢ ɜɟɪɬɢ-
ɤɚɥɶɧɨɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɢɹ (ȼɋɉ), 
ɞɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ ɞɚɧ-
ɧɵɯ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ. ȼɋɉ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɧɚɢɛɨ-
ɥɟɟ ɩɪɨɫɬɵɦ ɢ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɦ ɦɟɬɨɞɨɦ 
ɫɤɜɚɠɢɧɧɨɣ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ. 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɣ 
ɨɬɪɚɫɥɢ ɧɚɲɟɣ ɫɬɪɚɧɵ ɫɬɚɜɢɬ ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ ɩɟ-
ɪɟɞ ɫɟɣɫɦɨɪɚɡɜɟɞɤɨɣ ɬɚɤ ɤɚɤ ɢɡɭɱɚɸɬɫɹ ɢ ɫɬɪɭɤ-
ɬɭɪɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɢ ɜɧɭɬɪɟɧɧɟɟ ɫɬɪɨɟɧɢɟ ɜɫɟ 
ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. Ⱦɨɫɬɚ-
ɬɨɱɧɨ ɪɚɡɜɢɬɚɹ ɫɢɫɬɟɦɚ ɞɨɛɵɱɢ ɢ ɬɪɚɧɫɩɨɪɬɚ 
ɧɟɮɬɢ ɢ ɝɚɡɚ ɧɚ ɷɬɢɯ ɨɛɴɟɤɬɚɯ, ɦɟɲɚɟɬ ɨɪɝɚɧɢɡɚ-
ɰɢɢ ɤɨɦɩɥɟɤɫɧɵɯ ɧɚɡɟɦɧɵɯ ɫɟɣɫɦɢɱɟɫɤɢɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ. Ʉ ɬɨɦɭ ɠɟ, ɷɬɚɩ ɞɨɪɚɡɜɟɞɤɢ ɨɬɞɟɥɶɧɵɯ 
ɡɚɥɟɠɟɣ ɢ ɭɱɚɫɬɤɨɜ ɤɪɭɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɪɟ-
ɛɭɟɬ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɞɟɬɚɥɢɡɚɰɢɢ ɫɬɪɨɟɧɢɹ ɝɟɨ-
ɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ 
ɥɢɲɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ȼɋɉ [2]. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɦɟɬɨɞɚ ȼɋɉ – ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɩɥɚɫɬɚɦɢ ɢ 
ɢɯ ɫɟɣɫɦɢɱɟɫɤɢɦɢ ɨɛɪɚɡɚɦɢ. ȼɟɪɬɢɤɚɥɶɧɨɟ ɫɟɣ-
ɫɦɢɱɟɫɤɨɟ ɩɪɨɮɢɥɢɪɨɜɚɧɢɟ – ɦɟɬɨɞ ɨɤɨɥɨɫɤɜɚ-

ɠɢɧɧɵɯ ɢ ɦɟɠɫɤɜɚɠɢɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜ ɤɨɬɨ-
ɪɨɦ ɫɟɣɫɦɨɩɪɢɟɦɧɢɤɢ, ɚ ɢɧɨɝɞɚ ɢ ɢɫɬɨɱɧɢɤɢ ɪɚɫ-
ɩɨɥɚɝɚɸɬɫɹ ɜ ɫɤɜɚɠɢɧɟ. ȼɋɉ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɚɞɺɠɧɨɫɬɶ ɩɪɢɜɹɡɤɢ ɜɵɞɟɥɟɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬ-
ɧɵɯ ɫɟɣɫɦɨɝɪɚɦɦɚɯ ɜɨɥɧ ɤ ɤɨɧɤɪɟɬɧɵɦ ɨɬɪɚɠɚɸ-
ɳɢɦ ɢ ɩɪɟɥɨɦɥɹɸɳɢɦ ɝɪɚɧɢɰɚɦ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹ-
ɟɬ ɢɫɫɥɟɞɨɜɚɬɶ ɨɤɨɥɨɫɤɜɚɠɢɧɧɨɟ ɢ ɦɟɠɫɤɜɚɠɢɧ-
ɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨ-
ɹɧɢɹɯ, ɱɟɦ ɭ ɫɨɛɫɬɜɟɧɧɨ ɫɤɜɚɠɢɧɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ. 

ɋɭɬɶ ɦɟɬɨɞɚ ȼɋɉ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. Ȼɭ-
ɪɢɬɫɹ ɧɨɜɚɹ ɢɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɚ ɢɡ ɫɭɳɟɫɬɜɭ-
ɸɳɢɯ ɩɨɞɯɨɞɹɳɢɯ ɫɤɜɚɠɢɧ. ȼɨɤɪɭɝ ɷɬɨɣ ɫɤɜɚɠɢ-
ɧɵ, ɪɚɡɦɟɳɚɸɬɫɹ ɢɫɬɨɱɧɢɤɢ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɥɧ, ɚ 
ɜ ɫɤɜɚɠɢɧɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ 
ɩɪɢɺɦɧɢɤɢ ɫɟɣɫɦɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɫɜɹɡɚɧɧɵɟ 
ɤɚɪɨɬɚɠɧɵɦ ɤɚɛɟɥɟɦ ɫ ɧɚɡɟɦɧɨɣ ɫɟɣɫɦɨɫɬɚɧɰɢɟɣ. 

ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɫɟɣɫɦɨɩɪɢɟɦɧɢɤɚ ɪɚɡɥɢɱɚ-
ɸɬμ 

 ɩɪɹɦɨɟ ȼɋɉ – ɫɟɣɫɦɨɩɪɢɟɦɧɢɤɢ (ɨɞɢɧ 
ɢɥɢ ɧɟɫɤɨɥɶɤɨ) ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɫɤɜɚɠɢɧɚɯν 

 ɨɛɪɚɳɟɧɧɨɟ ȼɋɉ – ɫɟɣɫɦɨɩɪɢɟɦɧɢɤ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɜɡɪɵɜɵ ɨɫɭ-
ɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɤɜɚɠɢɧɟν 

 ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ȼɋɉ – ɫɟɣɫɦɨɩɪɢɟɦɧɢ-
ɤɢ ɦɨɝɭɬ ɛɵɬɶ ɢ ɜ ɫɤɜɚɠɢɧɟ, ɢ ɧɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯ-
ɧɨɫɬɢ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɫɟɪɢɹ ɜɡɪɵɜɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ 
ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɞɨɫɬɢɝɲɢɯ ɫɤɜɚɠɢɧɵ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɥɭɛɢɧɟ. 

ȼ 1λ60 ɝɨɞɵ ɜ ɫɟɣɫɦɨɪɚɡɜɟɞɤɟ ɛɵɥ ɨɫɭɳɟɫɬɜ-
ɥɟɧ ɩɟɪɟɯɨɞ ɧɚ ɰɢɮɪɨɜɭɸ ɡɚɩɢɫɶ ɩɨɥɟɜɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɷɬɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɡɚɩɢɫɵɜɚɸɬ-
ɫɹ ɜ ɤɨɦɩɶɸɬɟɪɧɵɟ ɮɚɣɥɵ. Ɂɚɬɟɦ ɷɬɢ ɞɚɧɧɵɟ ɩɨɞ-
ɜɟɪɝɚɸɬɫɹ ɨɛɪɚɛɨɬɤɟ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɪɚɡɥɢɱ-
ɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ ɜ ɨɛɥɚ-
ɫɬɢ, ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɩɪɨɛɭɪɟɧɧɨɣ ɫɤɜɚɠɢɧɟ [1]. 


