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Objective
To develop model to study risk factors for hepatitis B (HB) and to
identify the main causes affecting the incidence of HB.

Introduction

Viral hepatitis is a global public health problem affecting millions
of people every year, causing disability and death [1].The hepatitis B
virus (HBV) is transmitted through the contact with the blood or other
body fluids of an infected person. For formulating evidence-based
policy of Public Health and data for action we should know about
main ways of transmission HBV and population group with high risk
of infection.

Methods

We used the time series of morbidity Xi, i= {1, ..., n} in absolute
indicators for obtaining strength of impact of risk factors concerning
medical interventions and common risk factors in general. Using the
data distribution of morbidity by age and years to construct statisti-
cal confidence intervals and histograms for determination the age in
which the probability of infection is the highest.

For investigation of the relations between the factor features and
effective features of the statistical data (causal relationship) or depen-
dencies of parallel changes in several features of this data from some
third variable (the total reason) the methods of the Spearman’s rank
correlation were applied [2].

Results

Correlation portrait is a graphical representation of the structural
organization of relations between all indicators, which are quantified.
This type of representation allows to provide more “transparent” anal-
ysis [3]. The obtained correlation portrait of the relations between risk
factors of hepatitis B depicted on fig. 1.

So, it is obvious that increasing of the impact of medical interven-
tions reduces the impact of vertical risk factor (weak) and common
risk factor (strong), simultaneously increasing the impact of drug
users (addicts), injections outside of health facilities and sexual risk
factors (strong).

For determination of dependence between morbidity and medical
interventions we analyzed time-series correlation (fig.2). We founded
the presence of positive dependence between morbidity and infection
in dental procedures and injections.

The trend to a permanent reduction of morbidity indicates that the
presence of positive dependence is a consequence of sterilization con-
trol at medical interventions. Particular attention should be given to
weakly controlled risk factors which are constant despite the general
downward trend of morbidity.

Estimation of age groups of risk shown that people aged 20-29
have the high risk of infections of hepatitis B.

Conclusions

Proposed model allows to identify the dependencies between the
risk factors and the HB morbidity, detect major factors that affect
the intensity of the epidemic process and verify the effectiveness of

preventive measures. As a result the program was developed, which
allows to improve the quality of management decisions at epidemio-
logical surveillance, decreasing economic burden. The computational
experiments conducted with data obtained in Kharkiv (Ukraine), re-
sults were verified by epidemiological experts.

The perspective directions for further research is using fuzzy re-
lational maps for more deep analysis of dependencies between the
risk factors and symptoms for early identification of the high risk
individuals that can help to prevent HB morbidity.
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Fig.1. The portrait of the relations between risk factors of hepatitis B in
Kharkiv

Fig. 2. Estimation of HBV transmission ways in Kharkiv

Keywords
time series; correlation portrait; model; morbidity

References

1. Prevention and Control of Viral Hepatitis Infection: Framework for
Global Action. WHO. 28 p. (2012).

2. Sutton, A.J., Gay, N.G., Edmunds, W.J., Hope, V.D., Gill, O.N.: Mod-
eling the force of infection for hepatitis B and C in injection drug
users in England and Wales. Hickman - BMC Infectious Diseases 6:93
(20006).

3. Gritsenko, V., Kotova, A.B., Vovk, M., Kiforenko, M., Belov, V.M.: In-
formation technologies in biology and medicine, Kiev. 382 p. (2007).

*Tetyana Chumachenko
E-mail: tatalchum@gmail.com

@ @ ISDS Annual Conference Proceedings 2013. This is an Open Access article distributed under the terms of the Creative Commons Attribution-
@ Noncommercial 3.0 Unported License (http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution,
BY NC

and reproduction in any medium, provided the original work is properly cited.

Online Journal of Public Health Informatics * ISSN 1947-2579 * http://ojphi.org * 6(1):e51, 2014



