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CORRELATION ANALYSIS OF EPIDEMIOLOGICAL DATA
TO ASSESS THE TB SITUATION AND THE EFFECTIVENESS
OF THE TB PROGRAMME UNDER MODERN CONDITIONS

Abstract.

Background: Worldwide, TB is one of the top 10 causes of death and the leading cause from a single infec-
tious agent. Millions of people continue to fall sick with TB each year. In 2017, TB caused an estimated 1.3 million
deaths (range, 1.2—1.4 million) among HIV-negative people and there were an additional 300 000 deaths from TB
(range, 266 000-335 000) among HIV-positive people. Thanks to the internationally recommended TB control pro-
gram, including diagnostics, treatment and care patients, burden of TB is reduced in 30 countries of Asia, Africa and
Europe with high incidence and mortality rate.

Methods: An estimation of burden of TB in Kazakhstan, Almaty region and Almaty city, three level of TB
control program based on Incidence, Prevalence and Mortality rates. It carried out research of epidemiologic pattern
analysis using Pearson correlation coefficient in regional and national level based on period of time, estimated by
main determinants.

Results: The results showed relationship between determinants and dynamics of TB epidemiological rates as
Mortality, Incidence and Prevalence in observational areas.

Conclusion: TB epidemiological pattern depends on impact of many factors of the bio-social environment,
which have a negative or positive impact on epidemiology of TB. Determining the real situation is important for
evaluating the effectiveness of the TB program, identifying priorities and planning for TB measures.

Key words: TB, Mortality rate, Incidence rate, Prevalence rate, Pearson coefficient, DOTS strategy, WHO.

TB is one of the most common and studied infectious diseases. It reached epidemic proportions in
Europe and North America during the 18th and 19th centuries. Then it began to decline thanks to
discovery of the mycobacterium TB, anti-TB drugs, BCG vaccine and treatment regimens that led to the
perception of TB as an eliminateddisease.

As a result of the growth of the number of patients and deaths from TB by the end of the 20th
century WHO announced TB as a worldwide emergency and recommended the DOTS Strategy in 1993
as the most cost- effective way to stop the spread of TB in communities with a high incidence. DOTS
aimed at the detection of a TB case by sputum smear microscopy, standardized treatment regimen and a
standardized recording and reporting system. DOTS is expanded to “Stop TB” strategy and DOTS-Plus.
These actions of WHO led to the reduction of TB cases and deaths. And also, disease burden caused by
TB is falling globally. So in 2018 all member states of WHO and UN are committed to the endorsement
of “End TB”strategy and adoption of the UN Sustainable DevelopmentGoals.

Specific targets are set until the end of 2030. “End TB” strategy aims at 90% reduction in the
absolute number of TB deaths and an 80% reduction in TB incidence (compared with levels in 2015).

In Kazakhstan there were similar trends in the epidemiological situation of TB, accompanied by the
introduction of TB programs, in accordance with the current concepts of the TB control system (7). The
time period from 1998 to 2002 is characterized as the implementation of the DOTS strategy; since 2002
the program has been adapted to the conditions of the country, and since 2007 has been strengthened by
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elements of the program “Stop TB”. As a response to DOTS, Stop TB and DOTS-Plus the incidence rate
of TB decreased from118 to 48.2 per 100 000 people, mortality rate from 37.8 to 4.2 per 100 000 people
(1998-2017) The result shows success of TB control programs in Kazakhstan. The introduction and
activity of TB service in conditions of new programs are today an important issue of discussion in the
medical society and the media (10, 11). The epidemiological pattern of TB is characterized by intense
morbidity, prevalence and mortality, their level and changes are determined by the epidemic process. At
the same time, the information capacity of epidemiological indicators are influenced by many factors that
are not always taken into account in the analyses of the epidemiological situation of TB.

The purpose of the study was to conduct a scientific analysis of the epidemiological situation of TB
and the effectiveness of TB control program in Kazakhstan in terms of evidence-based medicine using
modern statistical methods.

The objectives of the study are: an analysis of the epidemiological situation of TB by assessing the
level of the main indicators: incidence rate, mortality rate, prevalence rate and correlation analysis of
incidence and mortality rates from 1973 to 2008 in certain periods of observation, determined by the
presence of risk factors of the bio-social environment in the country.

Incidence rate is one of the most important and reliable criteria for the intensity of the epidemic
process. At the same time, the indicator is influenced by objective factors (preferential detection by the
X-ray method, insufficient detection by the microscopy method, the absence of quick methods of
evidence-based diagnosis of TB) and a subjective character (struggle to reduce an indicator. Today, the
term “incidence index”, which reflects the program’s efforts to detect cases and the effectiveness of
mainly microscopy and x-ray diagnostic methods. The ratio of patients with new cases of pulmonary TB
to a positive smear for patients with a negative smear of sputum determines the success of the program as
a whole in the task of identifying priority patients who influence to the epidemic process of TB.

TB mortality rate is a reliable criterion reflecting the effectiveness of TB patients’ treatment to a
greater extent and the time of detection of disease cases. The indicator is the most informative in case of
correct registration of death and determination of cause of death with postmortem confirmation. The
prevalence rate reflects an effectiveness of TB patients’ treatment, duration of follow-up, and depends on
approaches of TB care service to solving terms and conditions of follow-up observation of TB center
contingents. We used the ratio of morbidity to of an epidemic process: a smaller ratio means the worse
TB situation. The ratio of prevalence to morbidity, which reflects a length of observation time for patients
with active TB forms and an effectiveness of treatment. The smaller range of the ratio means the more
effectiveness the TB control program(figure).

To assess the level of the main epidemiological indicators, the observational time is divided into five
periods, taking into account an influence of socio-economic factors, public health measures to improve
the population’s heath (anti-alcohol company), and TB control strategies.

The first observation period (1973—1985), tentatively called the “Soviet period,” is associated with
the period of Kazakhstan’s presence in the USSR, and is characterized by a stable economic system, an
effective Health Care System and a TB program. Activity is regulated by Order "On measures to
strengthen the fight against TB of the USSR Ministry of Health" No. 747 of September 7, 1972 and Order
"On approval of a new classification of TB" No. 361 of April 23, 1974. During this period, in Kazakhstan
therewasasteadydeclineintheincidencerate,by39.8%ingeneral(range118-71.1 per 100 000 people). The
average ratio of Incidence to Mortality rates was 5.4 (5.2 to 5.6). There was a decrease in mortality by
2 times (the scale of .9 - 12.8 per 100 000 people) and PR. 1.9 times, the average value of the indicator
was 449.7 per 100 000 people (range 321.7 - 618). A strong positive correlation was determined between
morbidity and mortality in Kazakhstan (r = 0.98) and between prevalence and morbidity (r = 0.99), which
reflects the relationship between indicators; a decrease in incidence leads to a decrease in mortality, a
decrease in prevalence leads to a decrease in incidence (tables 1, 2).

In the Almaty region, there was a moderate decrease in the incidence by 23.8%, a prevalence of
32.5% andmortalityby14.9%. The averageincidenceratewas76.4per100000people(range 87.8 -
66.9 per 100 000 people). The indicator of the ratio of morbidity for mortality was 6.7 (6.6-5.9). The
mortality rate was also decreasing from 13.4 to 11.4 per 100 000 people, the average value was 13.1 per
100 000 people.
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Table 1 — Correlation analysis of Incidence and Mortality rates of TB in Kazakhstan, Almaty region and Almaty city,

1973-2009
Pearson correlation coefficient
Period Observation time
Kazakhstan Almaty region Almaty city
1973-1985 Soviet period 0.98 0.57 0.84
1986-1991 Anti-alcohol campaign 0.13 0.29 0.46
1992-1998 Socio-economic crisis 0.84 0.25 0.91
1999-2004 Implementation of DOTS -0.93 -0.54 0.94
2005-2008 Stabilization 0.81 0.73 -0.49

Table 2 — Correlation analysis of Prevalence and Incidence rates of TB in Kazakhstan, Almaty region and Almaty city,

1973-2009
Pearson correlation coefficient
Period Observation time
Kazakhstan Almaty region Almaty city
1973-1985 Soviet period 0.99 0.79 0.98
1986-1991 Anti-alcohol campaign 0.94 0.91 0.77
1992-1998 Socio-economic crisis 0.97 0.97 0.97
1999-2004 Implementation of DOTS 0.34 -0.19 -0.73
2005-2008 Stabilization 0.81 0.65 -0.84

do not correlate with the incidence rate, which decreased in this period, the rate of decline was 6.7% in the
period 1974-1975, increased by 1.6% from 1975-1976. Since 1977, there has been a steady decline in
morbidity and mortality. The positive correlation of the average intensity of morbidity and mortality
during this period was determined (r = 0.57). During this period, there was a decrease in the prevalence
of 1.5 times, the average value was 368.5 per 100 000 people (range 314.6-473.3 per 100 000 people).
A strong correlation was found between the prevalence and incidence rates (r = 0.79).

In Almaty city - 2.4 times decrease in incidence rate (range 119.5-49.2 per 100 000 people), the ave-
rage value was 72.6 per 100 000 people; a decrease in the mortality rate by 2.1 times (range 14.1 - 6.8 per
100 000 people), the average value was 10.3 per 100 000 people. The indicator of the ratio of morbidity
to mortality is 4.8 (8.5-7.2). The average mortality rate is 10.0 per 100 000 people (range 6.8-14.1 per
100 000 people). During this period, the prevalence of TB was also halved, the average value was 330.6
per 100 000 people (239.7- 488.5 per 100 000 population), the annual rate of decline was 2.9%. The ratio
of prevalence to morbidity averaged over a period of 4.6 (a range of 4.1-5 years). A strong positive corre-
lation between the morbidity and mortality were determined. (r = 0, 84) and between prevalence and
morbidity (r = 0.98).

The second observation period (1986-1991) was marked by an anti-alcohol campaign. On May 7 and
16, 1985 legislative acts of the Central Committee of the CPSU and the Council of Ministers of the USSR
on strengthening the fight against drunkenness and home brewing were published. Since 1960, in the
USSR, there has been an increase in alcohol mortality associated with the highest use of legal and illegal
alcoholic beverages in the world and low life expectancy compared with other countries of the world (10).
During the ban on the use of alcoholic beverages in Kazakhstan, the most favorable situation is observed
in terms of the ratio of the incidence rate for mortality, the average value of which was 6.6 £ 0.3 times
(6.8-6.1). The incidence rate between the 1986 level by 1991 decreased by 9.4% (range 64.4 - 73.9 per
100 000 people) with an annual decrease of 1.9%; the prevalence rate is 9.0% (the range is 308.2-
292.6 per 100 000 people) with an annual decrease of 1.8% and the mortality rate 17.2% (12.8-9.9 per
100 000 people)) with an annual decline of 3.4%. During this period of time in Kazakhstan, there was a
weak positive correlation between morbidity and mortality rates (r = 0.23) and (r = 0.91). There was a
significant reduction in mortality with a fairly high annual rate of decline against the background of
consistently high rates of morbidity and prevalence.
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In Almaty region there was a 1.8-fold decrease in mortality from TB (range 6.5-11.4 per
100 000 people) with an annual decrease of 6.1% against the background of relatively stable incidence
rates (-7.2%, scale 62.1 - 66.9 per 100 000 people) with an annual decline of 1% and prevalence (+ 6.4%,
the magnitude of the indicator 299.1 - 319.4 per 100 000 people) with an annual decrease of 0.9%. The
ratio of morbidity to mortality was 8.5 (range 5.9-10.4), and the ratio of the prevalence of incidence 4.7
(range 4.7 - 4.9 years). A weak positive correlation between morbidity and mortality (r = 0.29) and
prevalence and morbidity (r = 0.91) was determined.

In Almaty city there was a significant decrease in prevalence of 29.2%, the scale of the indicator was
169.6 - 239.7 per 100 000 people, and the annual decline of the indicator was 4.2%. The ratio of
prevalence and incidence was 4.1 (range 3.7-4.9 years). During this period, an increase in the mortality
rate was determined in the megalopolis (by 17.6%), the scale was 6.2 - 8 per 100 000 people with an
annual growth rate of 2.5%; and a slight increase in the incidence rate of 7.1%, the scale of the indicator
was 45.7 - 55.3 per 100 000 people). The ratio of morbidity and mortality was 7.5 (range 5.71 - 9.2). The
Pearson correlation analysis determined a moderate relationship between morbidity and mortality
(r =0.46) and a strong degree of positive correlation between prevalence and morbidity (r = 0.77). Diffe-
rences in the rate of decline in TB rates, especially mortality, are associated with different degrees of
alcohol consumption and the correctness of the calculation of epidemiological indicators.

The third observation period (1992-1998) is connected with socioeconomic crisis and the policy of
reconstruction, which was supposed to improve the state of the economy and liberalize the political life of
the country. Restructuring period led to the collapse of the USSR into independent republics. Independent
countries continued to undergo socioeconomic changes, accompanied by a decrease in funding for the
health care system, including the TB service. During this period, there is a 3.3-fold increase in mortality in
Kazakhstan (the magnitude of the indicator is 11.7 - 38.4 per 100 000 people) with an annual growth rate
of 38%; an increase in the incidence of 1.8 times (range 59.7 - 118.8 per 100 000 people) with an annual
growth rate of 14.1%. The ratio of morbidity and mortality averaged 3.4 (2.4 - 5.5), which was the lowest
in 36 years of observation.

The lowest ratio of persons who fell ill with deaths from TB was observed from 1995 to 1997
(2.5-2.4), when the number of deaths was the highest. At the same time, the incidence rate remains stable
during 1992-1995. (64.4 -67.1 per 100 000 people), which is explained by a decrease in diagnostic
measures to detect cases of TB. From 1996 to 1998 there is an increase in the incidence of 1.5 times
(82.5-118.8 per 100 000 people), the annual growth rate was 38%. The prevalence rate increased by
34.4%, the scale of the indicator was 268 - 379.6 per 100 000 people, and the annual growth rate was
5.7%. The ratio of prevalence and incidence averaged 4 (range 3.2 - 4.5 years). The growth of epidemio-
logical indicators to TB occurred against the background of destabilization of the TB service: poor
funding, lack of anti-TB drugs, reduced detection of cases, and an uncontrolled increase in TB mortality.
During this period, there was a strong positive correlation between morbidity and mortality (r = 0.84),
between prevalence and morbidity (r = 0.97). There is a 2.5-fold increase in mortality (a range of 9.2-
38 per 100 000 people) with an annual growth rate of 24.8%; incidence of 61.6% (range 45.5 - 95.8 per
100 000 people) with an annual growth rate of 10.3% and prevalence of 38.1% (range 247.4 - 388.3 per
100 000 people) with an annual growth rate 6, 4% in Almaty region. The ratio of morbidity and mortality
was 3.9 on average (1.5-6.4). The worst TB situation was noted in 1996, when the death rate was 38 per
100 000 people, and the ratio of the sick, of the dead was 1.5. The ratio of prevalence and incidence
averaged 4.8 (range 4.1-5.4 years). During the socioeconomic crisis, there was a weak positive correlation
between the incidence and mortality rates (r = 0.25) and a strong positive relationship between the
prevalence and incidence rates (r = 0.97). There is a 2.5-fold increase in the death rate (11-27.5 per
100 000 people) with an annual growth rate of 25%; an increase in the incidence rate of 1.6 times (range
50 - 78.7 per 100 000 people) with an annual growth rate of 9.6% in Almaty. The ratio of morbidity and
mortality averaged 3.4 (range 2.6-4.5). During this period, there was a 1.4-fold increase in the prevalence
rate (range 164.3 - 228.6 per 100 000 people) with an annual growth rate of 5.9%. The ratio of prevalence
and incidence averaged 3.1 (range 2.9-3.4 years). A strong positive relationship between morbidity and
mortality (r = 0.91) and between prevalence and morbidity (r = 0.97) was determined. The increase in
deaths from TB is associated with an increase in the number of persons with newly diagnosed forms and
individuals with active forms of TB. The sharp deterioration of the situation on TB in Kazakhstan caused
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the introduction of the DOTS strategy recommended by WHO to countries with a severe situation of TB
in October 1998.

The fourth observation period (1999-2004) is related to the activity of TB service and implemen-
tation of the DOTS strategy. The period is characterized by a further increase in the incidence in
Kazakhstan by 29.9% (range 141 - 165.1 per 100 000 people) with an annual growth rate of 5%. The in-
crease in incidence is associated with a significant increase in the efficiency of detecting cases of TB by
microscopy of sputum smears and other methods (mainly by X-ray), which is confirmed by the proportion
of new cases with a positive smear in 1/3 and 2/3 with a negative smear of sputum. In 2002 - 2003 the
highest incidence rates are observed (165.1 - 160.4 per 100 000 people). At the same time, the mortality
rate decreased by 1.9 times (range 20.6 - 38.8 per 100 000 people) with an annual rate of decline of 7.7%.
The ratio of morbidity and mortality in this period was 5.9 on average(3.1-7.5). The prevalence rate
increased by 18.4% (range 323 - 449.5 per 100 000 people) with an annual growth rate of 5%. The ratio of
prevalence and incidence rates was 2.6 on average (range 2.1-3.2 years). There was a strong negative
correlation between mortality and morbidity in Kazakhstan (r = -0.93) and a weak negative relationship
between prevalence and morbidity (r = 0.34). There is a decrease in mortality by 2.6 times (the range
0f8.9 - 22.9 per 100 000 people) with an annual rate of decline of 10.2%; a decrease in incidence of
13.7%(range 95.8 - 123.1 per 100 000 people) with an annual rate of decline of 2.3% in the Almaty
region. The ratio of morbidity and mortality averaged 8.4 (range 4.2—12.3). During this period, there was
a decrease in the prevalence of 14.8% (range 242 - 388.3 per 100 000 people) with an annual rate of
decline of 2.5%. The ratio of prevalence and incidence averaged 2.7 (range 2 - 4.1 years).The negative
correlation between the incidence and mortality rates (r = -0.54) and the weak negative correlation
between the prevalence and incidence rates (r = —0.19) were determined. There was a 1.6-fold decrease in
mortality (12-27.5 per100 000 people) with an annual decline rate of 6.3%; a decrease in the incidence
rate of 11.2% (range 67.9 -78.7 per 100 000 people) with an annual decline rate of 1.9% and a decrease in
prevalence rate of 12.8% (range 133.8 - 228.6 per 100 000 people) with an annual rate of decline of 2.1%.
The ratio of morbidity and mortality over the entire period was 4.3 (range 2.9-5.7), while the ratio of
prevalence rates was 2.5 (range 1.9-2.9 years) in the Almaty. There was a strong positive correlationbet
ween mortality and morbidity rates (r = 0.94) and a strong negative relationship between prevalence and
morbidity (r = -0.73). A significant reduction in mortality is accompanied by a relatively moderate
decrease in morbidity and prevalence.

The fifth observation period (2005-2009) is characterized by a further decrease in epidemiolo-
gical indicators in Kazakhstan. There was a decrease in mortality by 1.6 times (span 12.9 - 20.8 per
100 000 people) with an annual rate of decline of 7.5%; am 1.5-fold decrease in the incidence (105.3 -
154.3 per 100 000 people) with an annual decrease rate of 6.4%.The ratio of morbidity and mortality was
7.3 (range 6.5-8.2), which was the most favorable ratio in Kazakhstan. The present observation period is
comparable in intensity of morbidity and mortality with the Soviet period (1973 - 1985). During this
period, a decrease in prevalence of 2.5 times (a range of 180 - 449.5 per 100 000 people) with an annual
rate of decline of 12% was determined. The ratio of prevalence and morbidity averaged 2.5 (the range of
1.6-3.2 years), which is largely associated with organizational approaches to the definitions and duration
of observation of dispensary groups. A strong positive correlation was determined between morbidity and
mortality (r = 0.84) and between prevalence and morbidity (r = 0.81).

In the Almaty region, there was a decrease in the incidence rate of 16.5% (a range of 90.9 - 113.7 per
100 000 people) with an annual rate of decline of 3.3% and a mortality rate of 1.8 times (range of 4.9-10,
1 per 100 000 people) with an annual rate of decline of 9%. The ratio of morbidity and mortality averaged
13.5) range 11.5 - 18.6).During this period, there was a decrease in the prevalence of 2.9 times (range
113.3 - 350.2 per 100 000 people) with an annual rate of decline of 13.1%. The ratio of the prevalence of
incidence averaged 2.4 (range 1.2 - 3.3 years). A strong positive correlation was found between the in-
cidence and mortality rates (r = 0.73) and the average strength; the positive correlation relationship
between the prevalence and incidence rates (r = 0.65).Until 2006, in Almaty, there was adecrease of 6.7%
(span 65.2 - 65.2 per 100 000 people) with an annual decline rate of 3.4%, since 2007 an increase in the
incidence rate has been determined by 15% with an annual growth rate / decrease of 5%.During this
period, there was a further decrease in the death rate, which decreased by 2.1 times (range 8-17.1 per
100 000 people) with an annual rate of decline of 10.6%. The ratio of morbidity and mortality averaged
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8.6 (4.1 - 24). A 2-fold decrease in prevalence (97.9 - 199.4 per 100 000 people) with an annual decline
rate of 10.2% was determined. The ratio of prevalence and incidence averaged 2 years (range 0.5 -
2.9 years). The negative correlation between the incidence and mortality rates (r = —0.49) and the strong
negative relationship between the prevalence and incidence rates (r = —0.84) were determined. The data of
the correlation analysis demonstrate the disconnection between the intensive indicators, which, possibly,
is connected with the change in the conditions of registration and observation in dispensary contingents;
and what is important with the correctness of the data obtained.

Consequently, the analysis of TB epidemiological patterns of traditional assessment of epidemio-
logical indicators for TB and correlation analysis of a relationship between morbidity and mortality and
prevalence with morbidity at different periods of time revealed certain trends associated with complexes
of determinants as socioeconomic factors, Health System measures and the effectiveness of TB programs.

The Soviet period of observation characterized by a decreasing of mortality, incidence and preva-
lence rates in the country and regions, and had the presence of a strong positive correlation between
epidemiological indicators that is associated with an effective TB control program. The then existing
program had broad objectives for prevention, diagnostics, treatment and survey over TB patients that was
developed against the background of socioeconomicstability. During the anti-alcohol campaign registers a
further decrease in intensive indicators and a weak correlation between morbidity and mortality rates,
which shows the impact of other factors on the epidemiology of TB, namely the improvement in the
overall health of people associated with a sharp decrease in alcohol consumption across the country.

The period of socioeconomic crisis and restructuring against the background of deteriorating socio-
economic conditions and the collapse of the health care system, including the TB service, marked the
development of a TB epidemic in the country in terms of intensive morbidity, prevalence and mortality
rates and the presence of a positive relationship between indicators at the national, regional and metro-
polis. The DOTS strategy implementation period was marked by a significant decrease in TB mortality (in
Kazakhstan by 1.9 times, in Almaty oblast/region by 2.6 times and in Almaty city by 1.6 times), a slight
decrease in prevalence (14.8%, 14.6% and 12.8%, respectively) against the background of an increase in
the incidence in Kazakhstan and Almaty region (29.9%, 13.7%) and a decrease in Almaty (11.2%). This
situation follows the objectives of the DOTS program the detection at least 70% of TB cases and cure
85% of these cases. At the same time, a decrease in TB mortality associated with effective treatment does
not correlate with an increase in the number of new cases of TB, due to an increase in the recorded inci-
dence. During this period, there was a negative correlation between the indicators in Kazakhstan (r = -0.93)
and the average power in the Almaty region (r = -0.54). The strong positive correlation between morbidity
and mortality in Almaty (r = 0.91) reflects the features of registering new cases and deaths. The same
tendency is typical for the correlation analysis of the relationship between prevalence and incidence rates:
weak positive in Kazakhstan, weak negative in Almaty region and strong negative relationship in Almaty
(r=0.34,r=-0.19,r=-0, 73).

The period from 2005 to 2009 is characterized by the most favorable situation for TB; the country for
the first time approached the epidemic threshold in terms of incidence of 105.3 per 100 000 people. There
was a decrease in all major indicators of TB, especially the prevalence and mortality rate of more than
2 times in the country, in the Almaty region and in Almaty city; and morbidity in Kazakhstan by
1.5 times, by 16.5% in Almaty oblast. In Almaty, the trend of increasing incidence (+ 7.9%) continues. In
this period, a statistically significant relationship was established between morbidity and mortality rates,
prevalence and morbidity in Kazakhstan and Almaty oblast and the lack of communication in Almaty,
which demonstrates a somewhat special approach to registering cases of disease and death. The infor-
mativeness of data in Almaty requires monitoring of the tasks of identifying and determining lethal
outcomes.

Thus, the TB epidemiological pattern depends on the impact of many factors of the bio-social envi-
ronment, which have a negative or positive impact to the epidemiology of TB. Determining the real
situation on TB is as important as evaluating the effectiveness of the TB program, identifying priorities
and planning for TB measures. New approaches to analytical epidemiology to assess the situation of TB
and the effectiveness of anti-epidemic measures are necessary to determine the reliability of intensive
indicators and to improve prompt response to them.
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D, A. I/ICKaKOBal, M. M. A)IeHOBz, J.T. EpaJmeBaz, I'. Tokra®

'LCC K. Acthenausapos aTeiHIaFel Ka3ak YITTHIK MEIUIMHANBIK YHUBEpCUTETI, AMatel, KazakcraH,
Kazakcran PecniyOnmkacs! JleHcaynbIK cakTay MUHUCTPIIITIHIH
D TH3NOMYIIEMOHOJIOTHS YITTHIK FBUIBIMU OpTajibIFbl, KasakcraH,
*MomrFonus J{eHcayIbIK CaKTay MUHHCTPIIri, MOHFOIHS

TYBEPKYIJIE3I'E KAPCBI SITMJAEMUOJIOTI'USJIBIK JEPEKTEPAIH AYBITKYBI

AOcTpakT.

Aarpimaprrap. Ty0epkyne3 (Th) aneminzne enim-xitiMuiz 10 sxetexmi cedenTepinin 0ipi xkoHe OipKyKHabl
areHT OoJiFaH Ke3ze Herisri ceben Oosbin TaObuTazbl. JKbUICabIH MUJUIMOHIaFaH TyOEpKy/e30eH HayKacTap aHbIK-
tanasl. 2017 KBUTH IHACTIH )KYKThIpFaHmap apaceiaaa 1,1 emim (1,2-1,4 Muwmron muama3onaa) sxoHe 300 MbIHaIaM
(266 000-335 000 muana3zonsiHAa) enimre akeni. [lanuenTrepai AMarHocTUKANIAy 1, EMICY )KOHE KYTYy i KAMTUTHIH
XaublKapaJbIK TyOepKyJiie3re Kapchl OaFapiaMaHblH apKachlHaa TyOepes iiH aybIpTIANIBIFBI )KOFAPHI aypy MEH eJIiM-
KiTimmeH Asus, Adpuka xore Eypona ennepinge 30-Fa ybIK )Kep/e OpHaJIacKaH.

Oaicrepi: Kazakcranma, AmmaTsl 00NBICEIHIA KoHE ANMaThIa TyOepKyine30eH ayblpaTeIHAapabl Oaramay, ei-
Iie, o0IBICTa JKOHE Kalla AeHreHiHe HayKacTaHy, Tapaly jKOHE eJiM JKaFJaibIiHIa TyOepKyesre Kapchl Oarmapiama.
TB anuAeMHONOTHSIIBIK JKAaFJalbIH Taliay HETi3rl JeTepMUHAHTTapMeH OaralaHFaH yakbIT Ke3eHiHe Kapai aii-
MAaKTHIK YKOHE YITTHIK AeHreinepae Pearson koppemsinusa ko3 puiineHTiH KoIgaHy apKeUIbI XKYPri3ini.

Horu:kenep: Hotmwxenep nerepMuHaHTTap MEH TyOepKysIe3/iH AMUAEMHOIOTHIIBIK KOPCETKIIITEPIHIH IHHA-
MHKAChIH, MBICAJIBI, OJIIM-XKITIM, aypy-ChIpKay *oHe OailiKay cajlajlapblH/a Tapallybl CHSKTHI KaTbIHACTApIbl KOp-
CeTTi.

KopoiTeinasi: TyOepkyines3aiH aMuaeMHOIOTHSIIBIK KaF/aiibIHa KoHE SMNAEMHONIOTHICHIHA Tepic HeMece Ka-
FBIMCBI3 dcep eTeTiH kemnrereH (axropnap Oap. HakTel »arnmaiisl aHbIKTay TyOepKyJe3liH THIMAUIriH Oaranay,
TyOepKyJie30eH KypecTiH 0achIMABIKTAPbIH )KoHE JKOCTIapJiay MIapaiapblH aHbIKTay YIIIH MaHbI3/bI.

Tyiiin ce3gep: TyOepkynes, exiM-XKiTiM, HayKacTaHyAEHrei, Tapanysl, Pearsonkosddummenti, DOTS crpa-
teruscel, 1JIY.

D. A. I/chaxona', M. M. Aaenonz, JIL T. EpaJmeBaz, I. I_lorT3

'LCC Kazaxckuii HamMOHAIBHBIA MeIUIAHCKIH yausepcureT uM. C. [I. Achennusapona, Anmatsr, Kazaxcran,
’HanmoHanbHbII HayqHBIH HeHTp GrHsnonytsMononornn M3 PK, Kasaxcran,
3 MunuctepcTBo 3apaBooxpaHeHus MoHTommu, MoHTous

KOPPEJIALIMOHHBIN AHAJIN3 SMTUJIEMAOJIOTMYECKUX JAHHBIX
B OIIEHKE CUTYAIIUU TYBEPKVYJIE3A U DOPEKTUBHOCTHU ITPOI'PAMMBbI BOPBEbBI
C TYBEPKYJIE30M B COBPEMEHHBIX YCJIOBUAX

AOcTpakT.

Mpennocvuiku. B mupe tydepkynes (Th) smistercs ogaoit n3 10 OCHOBHBIX NMPUYUH CMEPTH M OCHOBHOM
MPUYMHON NpPU HAJIMYHKM OJHOrO HMH(MEKIIMOHHOIO arcHTa. EjKEeroHO BBLIBIISIOTCS MWLIHOHBI OonbHBIX TH. B
2017 romy Tb cran npuunnoii 1,3 cmepreit (B quamaszone 1,2—1,4 mmumona) cpenn BUY-oTpuiiaTensHBIX TI08eH, 1
300 000 cmepreii (B auamazone 266 000-335 000) cpenn BUY-no3utuBHEIX moneil. baaromaps MexayHaponHon
nporpamme 60ps0bI ¢ Th, BKIItOUaroIell TUarHOCTHKY, JICYEHUEe U YXO 3a 0onbHbIMU, OpeMs Th nokanu3oBaHo B
30 crpanax Asun, Apuku u EBpOIBI ¢ BHICOKUM YPOBHEM 3a00JI€BAEMOCTH M CMEPTHOCTH.

MeTtoast: ouenka opemenu Th B Kazaxcrane, AnmarnHckoit obsacti ¥ r. Anmarsl, nporpamMa kourpoisi Th
IO TTOKa3aTessiM 3a00J1eBaeMOCTH, PacIIpOCTPAHEHHOCTH U CMEPTHOCTH Ha yPOBHE CTPaHbl, 00J1acTH U ropoja. beun
NPOBEJICH aHAIN3 AMHIEMHUOIOrnIeckoi cutyanuu o Th ¢ ucnons3oBannem koadduipenta koppemsiun [Tupcona
Ha PETHOHAJIHHOM W HAIMOHAIBHOM YPOBHSX B 3aBHCHMOCTH OT II€pHOAA BPEMEHH, OLIEHEHHOI'O 110 OCHOBHBIM
JIETCpMIHAHTAM.

PesyabTaThl: Pe3ynpraTel moka3ald B3aWMOCBS3b MEXAY ICTEPMHHAHTAMH W AWHAMHUKOW SIHIEMHOJIOTH-
YeCKUX TOKa3areneld TyOepKyle3a, TaKHX KaKk CMEPTHOCTH, 3a00JIeBaeMOCTh M PACIPOCTPAHEHHOCTH B 00IACTIX
HaOIIONECHU.

3akiaouenne. Dnuaemuosiorndeckas cutyaius no Th 3aBucut oT Bo3aedcTBUST MHOTHX (pakTOpoB OHO-
COLIMANBHOM Cpebl, KOTOPhIe OKAa3BIBAIOT HETaTHBHOE WM TOJOXKUTENBHOE BIMSHHE Ha SMHIEMHOJIOTUIO TyOep-
Kyne3a. OnpejiesicHHe PeajbHONH CHTyallMd Ba)KHO I OLEHKUA 3(G(GEKTUBHOCTH MPOTUBOTYOEPKYJIE3HOH IMpo-
rpaMMBl, OTIpeJIeNICHHs] IPHOPUTETOB M TUIAHUPOBaHUs Mep 1o Oopb0e ¢ TyOepKyIie30M.

KiawueBnie cioBa: TyOepkyies, ypOBeHb CMEPTHOCTH, YPOBCHb 3a00JeBaEMOCTH, KOI(DGHUIMEHT pacrpo-
cTpaneHHOCTH, K03 ¢uunent Ilupcona, ctparerns DOTS, BO3.
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