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PREDICTION METHODS FOR RISK FACTORS OF CARDIAC
RHYTHM AND CONDUCTION DISTURBANCES

Using clinical and statistical analysis for patients with coronary
heart disease (CHD), we selected patients with and without signs of
arrhythmias and conduction of the heart. We also highlighted their risk
factors and, based on these findings, developed a system of predicting
the diseases. To identify patients with CHD risk factors of violations of
rhythm and conductivity of heart was used prospective and retrospec-
tive surveillance methods. Based on the data regarding risk factors and
anti-risk using the methods of Wald and Bayes developed a diagnostic
prognostic table (map) in the form of predictive coefficients (PC) this
informative weight of each trait.

Keywords: violations of rhythm and conductivity of heart, cardio-
vascular disease, system of prediction, risk and anti-risk factors, the
prevalence of disorders of rhythm and conduction of the heart, prog-
nostic indices, the methods of Wald and Bayes, informative weight of
each trait, the observations map, the mathematical tools.
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METOJUKA TIPO'HO3YBAHHA YHWHHUKIB PU3HUKY
INOPYHIEHDb PUTMY TA NPOBIJTHOCTI CEPIIA

[InsaxoM mpoBeAeHHsS KIIHIKO-CTaTHCTHYHOTO aHANi3y cepell XBO-
pux Ha imemidHy xBopoOy cepid (IXC) BiniOpaHi XBopi 3 0O3HAKaMH Ta
0e3 MopyIIeHb PUTMY 1 IPOBITHOCTI cepllsi. BuaineHo YMHHUKH X pHU-
3MKY 1 Ha OCHOBI OJE€p)KaHHX JaHWX pOo3poOJeHa cUCTeMa MPOTHO3Y-
BaHHsI [[MX 3aXBOpIOBaHb. J{Jis BusiBjeHHs y xBopux Ha IXC YyMHHUKIB
PHU3UKY MOPYLIEHb PUTMY 1 MPOBIJHOCTI cepus OyB BHUKOPHUCTaHUIl
MPOCIIEKTUBHUM 1 PETPOCIEKTUBHUN METOJM crocTepexeHHs. Ha oc-
HOBI OJIep»KaHUX JIaHUX I10/10 YUHHUKIB PU3UKY Ta aHTHPU3HKY 32 J10-
MOMOT0r0 MeTo/1iB Banba 1 baiieca po3po0iieHa OLiHHO-IPOrHOCTHYHA
Tabumns (kapTa), B K y BUIIALI mporHOCTHYHEX KoedinieHTiB (I1K)
nojaHa iHpopMaTHBHA Bara KOXHOT O3HAKH.

KarouoBi ciioBa: nopymeHHs puTMy Ta IPOBITHOCTI cepIls, cepiie-
BO-CYJIMHHI 3aXBOPIOBAaHHS, CHCTEMa IPOTHO3YBaHHS, YHHHUKH PU3H-
Ky Ta aHTHPHU3UKY, HMOUIMPEHICTh MOPYIIEHb PUTMY Ta IPOBIIHOCTI
cepIs, MPOTHOCTHYHI KoedimienTn, metoan Banpna ta Baiieca, indop-
MaTHBHA Bara KOXHOT O3HaKH, KapTa CIOCTePEeKEHHsI, MaTeMaTHYHUN
amapar.
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METOAUKA IIPOTHO3UPOBAHHSI ®AKTOPOB PHCKA
HAPYHIEHUSA PUTMA ITPOBOANMMOCTHU CEPILA

Ilyrem mnpoBeneHHs KIMHUKO-CTaTHCTUYECKOTO aHalW3a Cpeau
OonpHBIX nmeMndeckoit 6omesnsio cepana (MBC) oToOpans! OOIBHEIE C
MpU3HaKaMu 1 03 HapyIICHUH pUTMa M IMPOBOJUMOCTH cepAaua. Beime-
JIeHs! ()aKTOPBI UX PHUCKA, X HA OCHOBE MOyYCHHBIX JaHHBIX pa3pabora-
Ha CHCTEMa IPOTHO3MPOBAaHWA 3THX 3a0oneBaHuil. [ BBIABICHHUS Y
6ompHEIX BC (akTopoB pucka HapylIeHHH pUTMa W IIPOBOAUMOCTH
cep/ra ObLT UCIOIb30BaH NMEPCIEKTUBHBIN U PETPOCIIEKTUBHBIN METOAbI
HaOmonenus. Ha ocHOBe MoJTy4eHHBIX JaHHBIX OTHOCHTENIHHO (PakTOpOB
pHCKa M aHTUPHUCKA C TIOMOIIBI0 MeToI0B Banba u baiieca paspaborana
OLIEHOYHO-TIPOTHOCTHYECKasl Tabauua (kapTa), B KOTOpPOW B BHUJE MPO-
rHocrryeckux kodd¢unuenros (I1K) npusenena nHpopmMaTHBHAS BaxkK-
HOCTb Ka)KJJOTO ITPHU3HAKa.

KaioueBble ciioBa: HapyIIeHUS pUTMa U IPOBOJUMOCTH CEpJIIa, Ce-
pZedHO-cocyAuCThIe 3a00eBaHus, CHCTEMa MPOTHO3UPOBaHUS, (haKTo-
PBI PHCKa W aHTUPHUCKA, PACTIPOCTPAHEHHOCTh HAPYIICHUH pUTMA | IIPO-
BOJMIMOCTH CEpJIa, IPOTHOCTHYECKHE Kod(duIreHTsl, MeToasl Bambia
u Baiieca, nH(pOpMAaTHBHBIN Bec KaXJ0Tro MPHU3HAKA, KapTa HaOJ0ACHHS,
MaTeMaTUYECKUI anmapar.

ABTOp, BiANOBiIaILHUIi 32 JHCTYBaHHs: 0Z0@bsmu.edu.ua

Introduction

Incidence of cardiac rhythm and conduction dis-
turbances has been increasing from year to year and
currently these diseases are the main cause of sud-
den death among the population especially among
the people, suffering from CHD [2].

A high incidence of arrhythmias and conduction
of the heart, as well as other cardiovascular diseas-
es, are mainly explained by both demographic pop-
ulation aging and the influence of risk factors asso-
ciated with economic hardship, ecological envi-
ronment polluted by contact with chemicals, and
unhealthy lifestyles etc. [3], therefore the strategy
of prevention of these diseases is based on the con-
cept of risk factors in order to prevent their harmful
effects [5].

In this regard, epidemiological studies of risk
factors, the study of patterns of influence in differ-
ent gender and age, professional and social groups,
their connection with working conditions, life, life-
style, diets, addictions, concomitant diseases and
those that a person had suffered from, environmen-
tal well-being etc [4].

The above issues are not covered either in do-
mestic or foreign medical literature at all; especially
little attention was paid to risk factors for arrhyth-
mias and conduction of the heart [6]. There are no
data in the available literature about the possibility
of developing systems of prediction for arrhythmias
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and conduction of the heart in various diseases
while using risk factors.

Objective. To identify the risk and anti-risk fac-
tors and characteristic of arrhythmias and conduc-
tion of the heart.

To evaluate their informative significance using
the appropriate mathematical apparatus and to de-
velop a system of predicting these complications on
the basis of the data obtained.

Material and methods. Based on literature,
medical experience, clinical logic and personal ob-
servations considering the etiology and pathogene-
sis of the disease, we selected possible for arrhyth-
mias and cardiac conduction risk and anti-risk fac-
tors, which were later used to develop a special
observation chart.

To detect risk factors for arrhythmias and con-
duction of the heart in patients with coronary artery
disease we used prospective and retrospective
methods of observation.

For this purpose, we conducted a clinical-
statistical analysis of health condition of selected by
randomization 185 patients with coronary artery
disease with no signs of heart disorders during 3
years and 134 CHD patients with paroxysmal car-
diac arrhythmias (for the same period we included
new cases of arrhythmias and conduction of the
heart, which occurred to patients with coronary
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heart disease among residents of the city into the
total number of the patients).

Each examined patient was provided with filled
mentioned above chart, where we introduced data
on risk and anti-risk factors, lifestyle, working con-
ditions, life etc. We also used primary accounting
medical records (individual charts of the outpatient,
medical history, etc.) for data collection. If neces-
sary, relatives of the patient were interviewed.

All these made it possible to obtain comprehen-
sive data on risk and anti-risk factors for arrhythmi-
as and changes in the health condition of examined
patients as well as their causes.

To determine the probability of the impact of
the selected factors on the occurrence of arrhythmi-
as and conduction in the heart we used directional
balanced selection with methods of pair samples, a
method of control groups while grouping the mate-
rial.

Mathematical tools for material handling were:

- Student's test;

- criterion y; — Pearson's chi-squared test;

- method of weighing indices;

- rank correlation index;

- Fisher angle convector;

- standardization method.

Results and discussion. The study found, that,
along with biological and natural factors, risk fac-
tors of socio-cultural nature, unhealthy lifestyle,
neuro-psychological strain, constant conflicts in the
family or in the team, the physical and mental over-
load ,tobacco smoking, alcohol abuse, living with-
out family, irregular medical check-ups produce a
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significant impact on the occurrence of arrhythmias
and conduction of the heart in patients with coro-
nary artery disease.

We have found 77 signs that are sure to influ-
ence the onset of these complications in CHD.

However, some data on adverse signs allow to
receive only a qualitative assessment of their im-
pact and do not make it possible to identify people
with an increased risk of these complications for
differential medical check-ups. CHD patients with
early signs of arrhythmias and conduction of the
heart can be detected only through a clear definition
of the totality of the factors. A collective assess-
ment of the factors can only be obtained when you
have the data on informative value of each feature.

To determine the informative value of the fea-
tures (factors) we used a sequential Wald test and
Bayes' theorem.

These methods, combined, have a number of
advantages over others. Development of the predic-
tion system does not require prior knowledge of the
power of the factors. Risk factors with an extremely
strong and weak action are eliminated during the
system development.

The system can use an unlimited number of fac-
tors which increases the prognosis of the disease
course.

Based on the findings as to the risk and anti-risk
factors and on the assessment of their informative
value by means of sequential Wald test and Bayes'
theorem, we developed an evaluative and prognos-
tic chart where the informative value of each fea-
ture is shown by prognostic indices(P1) (tablel).

Table 1 — Instruction chart of predicting arrhythmias and cardiac conduction disturbances in patients

with coronary heart disease

Ne of . .
sign A sign group Ne of A sign name Pl
groups Signs
1 2 3 4 5
1 Male -4.7
1 Sex 2 Female 6.3
3 Under 30 years old X
4 30-39 -4.6
5 40-49 -5.2
2 Age 6 50-59 56
7 60-69 -1.4
8 70 -120.3
9 Normosthenic 9.8
3. Type 10 Asthenic 14.0
11 Hypersthenic -12.4
197
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1 2 3 4 5
12 Type A (hot-tempered, lacking -24.3
self-control, ambitious)
4, Character features of the_ person 13 Type B(calm, reserved, phleg- 54
and mode of behavior matic)
14 Phisical 27.8
15 Intellectual -6.6
5 16 Night shifts -4.3
' Features of the work 17 Overhours -40.1
18 Frequent businesstrips -23.1.
19 Contact with chemicals -41.8
20 High -91.2
6. Degree of exercise stress 21 Medium 2.4
22 Low 15
23 High -11.0
7. Degree of mental stress 24 Medium -5.7
25 Low 1.5
8. Frequent changes of jobs 26 -21.4
9 History of closed craniocerebral
' injury 27 -46.3
10 Nature of relationship in the fami- 28 Conflict -20.7
' ly and in the team 29 Good 14.9
30 Gastrointestinal disturbances -112.3
31 Gallstone disease -140.6
32 Cholelithiasis diseases of the -116.0
urinary system
11 33 Chronic non-specific pulmonary -117.9
' Other disease than CHD at the diseases
moment 34 Thyrotoxicosis -160.7
35 Diabetes -138.0
36 Ear-Nose-Throat diseases -61.8
37 Cerebrovascular accident -140.3
38 130/80 mm Hg 16.5
12 39 140/90 mm Hg -9.2
' Acrterial pressure 40 140/90-154/90 mm Hg -15.0
41 160/96 mm Hg and more -51.2
42 Father -35.3
13 Family history of cardiovascular 43 Mother -25.5
' diseases 44 Brothers -11.2
45 Sisters -8.4
46 Father -141.5
14 Family history of arrhythmias 47 Mother -116.5
' 48 Brothers -138.0
49 Sisters -140.3
. 50 Regular 30.8
15 Diets 51 Irregular -30.7
52 Does not smoke 8.2
53 Smokes up to10 cig./a day -11.5
16. Tobacco smoking 54 - “-10 20 cig./a day -36.5
55 - “-1t0 30 cig./a day -60.7
56 - “-10 40 cig./a day -98.9
57 Does not drink 8.5
17. Alcohol consumption 58 Moderately -25.5
59 Abuses -145.3
60 Regular 20.2
18. Sleep 61 Irregular -40.1
62 Suffers from insomnia -45.3
198
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1 2 3 4 5
19 Climacterical _period and meno- 63 -35.1
pause in women
20 Diminished function of gonads in 64 -9.2
men
Cholesterol level in the blood se- 65 Diminished 12.7
21, rum 66 Normal 6.1
67 Higher -94.5
68 Normal 5.6
69 Peak T is lowered and flattened -18.4
22, Electrocardiogram two phased negative.
70 Segment ST is 1 mm shifted from -21.2
the isoline
23. Acute psychic traumas 71 -30.2
24, Frequent athletic overexertion 72 -37.8
25 Frequent chronic psycho- 73 -34.9
' emotional traumas
26 Atherosclerosis of the brain ves- 74 -14.9
' sels
27. Lives alone 75 -12.4
28 Medical check-ups 76 Regular 334
' 77 Irregular -41.8

Individual risk of arrhythmias and conduction of
the heart is determined by a prognostic chart ac-

Three prognostic groups are underlined on the
scale:

cording to risk and anti-risk factors that the patient - group with favorable prognosis (total
has by finding and dividing into 100 the algebraic Pl > +1,996);
sum of prognostic indices which are underlined in - group of unfavorable prognosis (total
the chart. The results are compared with a scale of Pl < -1,996);
threshold value of the total action of the factors. - the group that needs an additional examination
The scale is developed based on clinical trials of — doubtful  prognosis (total Pl  ranges
the system. tween -1,996 and +1,996) (Figure 1).
Figure 1 — Scale of threshold value of combined effect of factors
Unfavorable Doubtful Favorable
prognosis prognosis prognosis
| | | | | | | | | |
1 1 1 1 [ [ I [ I I
-6 5 -4 -3 -1 +1 +3 +4 +5 +6

-1,996

+1,996

Defining thus the risk, the doctor notes it in its
individual card of the outpatient or in their history,
and, according to this, holds therapeutic measures
and correction of risk factors.

The system is easy to use and has a high relia-
bility (probability of faultless prognosis is 90-
92 %). The prediction by the system can be carried
out by a junior health worker.
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The use of such a system in the practice of
health care will promote early detection of CHD in
patients with an increased risk of arrhythmias and
conduction of the heart, reducing temporary inca-
pacity, disability and mortality caused by these
complications.
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Conclusion

1. The strongest influence on the occurrence of
arrhythmias and conduction of the heart, along with
biological and natural factors have: unhealthy life-
style; neuro-psychological strain; constant conflict
relations in family and team; physical and mental
fatigue; tobacco smoking, alcohol abuse; living
alone; irregular clinical examinations.

2. Based on the risk and anti-risk factors of ar-
rhythmias and conduction of the heart with the use
of sequential Wald test combined with probabilistic
Bayes' method we developed a prediction system
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