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ABSTRACT

Objective of the research was to study the characteristics of the epidemiology of breast cancer (BC) in
Kazakhstan over the past 20 years (1997-2016). The data on morbidity and mortality in breast cancer register
and official state statistics of Kazakhstan are used. The source of the comparative data was GLOBALCAN2012,
European Cancer Information System (ECIS), health information portal of the WHO European Bureau, and UNDP.
The analysis was carried out using the methods of descriptive and analytical biostatistics. ~ Four models of
epidemiological processes of breast cancer were formed for countries with different levels of the human
development index (HDI). Evaluation of changes of indicators in the framework of the formed models allowed
us to see country characteristics. The study revealed a link between the epidemiological trends of breast cancer
with changes occurring in different countries, including Kazakh health care and society. The results of the study
allowed us to more deeply understand the current state and tendencies of breast cancer for Kazakhstan, to
determine the control points of the epidemiological situation.
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INTRODUCTION

The problem of breast cancer attracts the attention of Kazakhstani researchers, like the rest of the
world, due to its leading position in the structure of cancer morbidity and mortality of women [1].

As life expectancy increases, the burden of breast cancer on national health systems increases. The
American Cancer Society (2010) has estimated the global economic costs of early death and disability from
breast cancer in the United States at $88 billion per year and the cost of severe debilitating treatment at $17
billion annually [2]. Consequently, in the case of effective management of the epidemiological situation, it is
possible to obtain an economic effect of 5 times the costs. The real ability to manage breast cancer and its
economic feasibility are a powerful incentive for the implementation of relevant programs at the national level
[3,4,5].

Standardized breast cancer rates, which allow comparing the results of different country management
strategies, are usually available after 2-3 years, and the national indicators of Kazakhstan currently do not have
a convincing level of confidence. The epidemiological pattern of breast cancer, modeled for the country in the
medium term, allows predicting its development and building a national management system accordingly.

Thus, the objective of the research was to study and predict trends in the epidemiology of breast cancer
in Kazakhstan, as well as to determine the growth points of the effectiveness of managing this disease.

MATERIALS AND METHODS

The source of information for studying patterns of morbidity, mortality and survival in breast cancer
was the international databases GLOBALCAN2012, the European Cancer Information System (ECIS), the health
information portal of the WHO European Bureau, UNDP, and national statistics of Kazakhstan.

The GLOBALCAN2012 data represent the 2012 age-standardized global indicators and their differences
between countries and their groups. The WHO European Bureau's health portal has become a source of dynamic
features of the epidemiological indicators of breast cancer in 1997-2016 for assessing the impact of the changing
demographic and economic characteristics borrowed from the UNDP database.

The European Cancer Information System (ECIS) has allowed a more detailed study of the situation on
the example of countries in the European Region that are closest geographically, economically and politically to
Kazakhstan. The combined changes in morbidity and mortality over time are estimated using a relative survival
index (1-3/C*100) [6].

Analysis of the patterns of the epidemiological process in breast cancer for groups of countries with
different levels of the human development index in 1987-2016 provided the basis for an abstract view of its
upcoming aspects for Kazakhstan. A formal extrapolation was chosen as a class for modeling, and its structure
includes significant standardized indicators.

The national statistics of cancer diseases in Kazakhstan, since 2008 based on the national coverage of
the population (cancer registry), allowed us to see in more detail the possible points of influence on world trends
in the epidemiology of breast cancer in Kazakhstan. The analysis was carried out using the methods of descriptive
and analytical biostatistics. The peculiarities of the epidemiology of breast cancer in a number of countries were
studied and taken into account in the study [6-11].

This research was carried out within the framework of the implementation of the scientific and
technical program "New molecular genetic methods for pre-symptomatic diagnostics and treatment methods
for a number of significant diseases" on the instructions of the Ministry of Health of the Republic of Kazakhstan.
The study protocol was approved by the Research Ethics Committee of S.D. Asfendiiarov Kazakh National
Medical University.
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RESULTS

Morbidity, mortality, 5-year survival are important parameters in the formation of a disease control
strategy, allowing to assess the current situation, see the forecast of events and allocate resources.

From 2008 to 2012, the global incidence of breast cancer increased by more than 20%, mortality
increased by 14%, as a result a growing index of the accumulation of the population living with breast cancer
was formed, but the epidemiological process in different countries has been developing according to its scenario
[12-17].

The Human Development Index (HDI) is an integral indicator that allows assessing the level of
accessibility of progress in each country: life expectancy at birth reflects the ability to live a long and happy life,
the expected duration of training reflects the ability to acquire knowledge, gross national product - the ability
to achieve a decent standard of living. Depending on the results of the HDI assessment, the countries are divided
into 4 groups: very high (VHHDI), high (HHDI), medium (MHDI) and low (LHDI) [18]. We defined this distribution,
based on the need to study the possibilities of managing the epidemiological situation at the national level in
breast cancer, as the main one.

Standardized morbidity, mortality and prevalence rates of those survived for 1, 3, 5 years with breast
cancer were grouped for countries with different levels of HDI, special attention was paid to countries
developing for a long time together with Kazakhstan, within the framework of the former Union of Soviet
Socialist Republics (Table 1). The importance of economic and demographic factors for the epidemiological
situation in breast cancer has become obvious.

Table 1: INDICATORS OF MORBIDITY AND MORTALITY FROM BREAST CANCER IN THE COUNTRIES OF THE
FORMER SOVIET UNION (2018) (http://globocan.iarc.fr)

cases mortality prevalence
countries P(r:stl)tlo rough ASR risk rough ASR risk lyear | 3vyears | 5years
y 8 | (world) 8" | (world) y y 4
HDI
World: life expectancy - 71.6 years, average years of study - 8.3 years, GDP per capita - 14.4 thousand dollars
178
world countri 47.8 43.1 4.6 14.9 12.9 1.37 56.3 154.8 239.9
es
A group of countries with a very high level of human development: life expectancy - 79.5 years, average years of study -
16.4 years, GDP per capita - 39.6 thousand dollars
by a group of 128 782 | 835 | 29 141 | 152 | 139.0 | 3957 | 626.5
countries
Estonia 30 91.2 51.6 5.64 35.8 15.7 1.75 93.2 254.6 887.4
Lithuania 37 83.8 48.7 5.37 34.4 16.3 1.84 85.4 234.5 358.6
Latvia 44 95.0 52.1 5.76 35.9 17.6 1.98 96.0 262.7 401.4
Russia 49 75.0 45.6 5.06 32.0 17.2 1.98 78.5 215.0 328.3

A group of countries with a high level
years, GDP per capita

of human development: life expectancy - 75.5 years
- 13.8 thousand dollars

, average years of study - 8.1

by a group of

countries, 53.2 45.2 7.88 18 14.6 1.65 | 59.8 162.9 | 250.5
including:
Belarus 52 74.1 45.9 5.02 | 248 14.2 1.67 | 76.8 2115 | 324.2
Kazakhstan 56 73.5 63.0 6.78 | 219 18 2.04 | 79.5 2103 | 319.0
Georgia 70 67.7 44.0 4.6 23.3 13.2 145 | 63.5 170.0 | 260.3
Azerbaijan 78 29.7 25.4 2.68 9.9 8.6 097 | 313 83.5 127.0
Ukraine 84 67.9 41.3 451 | 335 18.4 212 | 69.7 259.0 | 388.8
Armenia 84 102.5 74.1 7.95 | 36.7 24.2 2.78 | 1018 | 2702 | 4112
Uzbekistan 105 23.9 27.1 2.91 9.0 10.6 1.2 28 74.5 113.3
January - February 2019 RJPBCS 10(1) Page No. 2131



http://globocan.iarc.fr/

e S
o© S

AN
frx

ISSN: 0975-8585

&
A group of countries with a medium level of human development: life expectancy - 68.6 years, average years of study -
6.6 years, GDP per capita - 6.3 thousand dollars
By a group of
countries, 28.5 26.5 2.74 10.5 9.8 1.05 31.8 84.3 127.5
including:
Moldova 107 59.7 38.7 4.6 29.7 18.3 2.27 63.7 174.1 265.0
Turkmenistan 111 25.0 26.8 2.7 8.5 9.6 1.03 29.5 78.6 119.9
Kyrgyzstan 120 24.0 27.3 2.96 9.6 11.2 1.26 18.8 50.4 76.9
Tajikistan 129 14.4 20.4 2.24 5.8 8.7 1.01 28.3 75.4 114.6
A group of countries with a low level of human development: life expectancy - 59.3 years, average years of study - 4.6
years, GDP per capita - 2.6 thousand dollars
By a group of 22.7 326 | 335 | 115 17 182 | 314 | 824 | 1238
countries

To assess the distribution of the epidemiological process by age, the standardized morbidity, mortality, mortality
to morbidity rates (Table 2) were used.

Table 2: COMPARATIVE DISTRIBUTION BY AGE OF A STANDARDIZED INDICATOR OF MORBIDITY, MORTALITY

AND RELATIVE SURVIVAL OF WOMEN, BASED ON WHO'’S DATA, GLOBALCAN2012 (2018)

(http://globocan.iarc.fr)

Age VHHDI HHDI MHDI LHDI Kazakhstan
motri)ldl mli:/ta MMR motr\:)ldl mﬁ:{ta MMR n:;i)trfl mo:/tallt MMR n:;i)trfl mo:/tallt MMR motrfldl mo;tallt MMR
15-39 247 | 2.1 | 85 13.8 | 29 | 210|111 | 29 |26.1]|146| 69 |473| 145 24 | 16.6
40-44 1149 | 129 (112 | 70.6 |16.1 | 228 (51.0| 140 | 275 |67.7 | 27.8 [41.1| 94.2 18.5 19.6
45-49 164.2 | 21.1 | 129 100 25.1 1251 (688 | 204 |29.7 844 | 36.3 |43.0 150.3 324 | 21.6
50-54 | 204.6 | 31 | 15.2 | 125.5 | 359 | 28.6 | 80.7 | 26.2 | 32.5|94.1 44 46.8 | 200.1 | 48.4 | 24.2
55-59 | 243.1 | 42.1| 173 | 1443 | 47.1 | 32.6 | 80.9 | 28.8 | 349 | 97.7 50 51.2 | 225.9 | 62.2 | 275
60-64 284 | 52.7 | 186 | 157.5 | 56.1 | 35.6 | 77.1 | 31.5 | 40.9 | 89.3 | 55.2 |[51.8 | 226.7 | 68.6 | 30.3
65-69 | 310.7 | 62.5|20.1 | 164.3 | 63.2 | 385 | 73.7 | 351 | 476 |80.5 | 58.9 |43.2 | 2235 | 77.3 | 34.6
70-74 | 299.8 | 73.9 | 24.6 | 1686 | 74.3 | 44.1 | 68.7 | 39.9 | 58.1|68.1 | 61.1 | 89.7 | 212.2 63 29.7
75+ 283.6 |127.6| 45 | 159.3 [ 90.4 | 56.7 | 62.2 | 51.7 | 83.1|22.7 | 61.4 |270.5| 194.5 | 114.3 | 58.8
total 78.2 14.1 | 18.0 | 45.2 | 14.6 | 32.3 | 26.5 9.8 37.01326 | 17.0 | 521 63 18 28.7

The result of the analysis was 4 epidemiological models for breast cancer, corresponding to 4 levels of
the HDI (Table 3).

The ideal epidemiological situation in breast cancer is closest to the group of countries with VHHDI,

especially to its top ten countries: decreasing high morbidity and low mortality at a rate of about 1% per year
provide, albeit decreasing, growth rates of survival of about 3% per year. Of the 10 cases of breast cancer, as a
rule, 8 live 5 years more, thanks to the identification and treatment of more than 30% of primary breast cancer
at the subclinical level. This pattern is typical for all ages, which determines the ability to live with breast cancer
for much longer, because with the increase in life expectancy there is a longer period for death from breast
cancer. The group of countries with VHHDI combines the level of GDP per capita of about $ 39.6 thousand (PPPS),
providing an average life expectancy of 79.5 years and an average year of study of 16.4 years. Reproductive
behavior is usually the most dangerous for breast cancer, and is characterized by the birth of the first child after
30 years, a short period of breastfeeding, and the widespread use of hormones for contraceptive and
replacement purposes. The overall fertility rate in this group is stable — 1.4, and the proportion of children
receiving breastfeeding up to 6 months of age is less than 30%.
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Indicators

For a group of countries
with low HDI

For a group of countries
with medium HDI

For a group of countries
with high HDI

For a group of countries with
very high HDI

Kazakhstan

Morbidity
The number of new cases per
100,000 female population
standardized to the global age.
(ASR(W))
Source: http://globocan.iarc.fr
https://gateway.euro.who.int
https://ecis.jrc.ec.europa.eu/

Growth by 5-6% per year
from 32.6 (2012).

A 10-12-times rise from
15-39 years to 50-59
years with a fall of more
than 25% by 75+ years

Risk 3.35 (2012)

Accelerating growth by 5-
6% per year from 26.5
(2012).

A 10-12-times rise from
15-39 years to 50-59
years with a fall of 15-
25% by 75+ years

Risk 2.74 (2012)

Ascending growth by 5-
6% per year from 45.2
(2012).

A 10-12-times rise from
15-39 years to 65-69
years with a fall of about
10% by 75+ years

Risk 4.88 (2012)

Stabilization and decline of
about 1% per year from 78.2
(2012)

A 12.5 and more times
ascending growth from 40
years to 70-74 years, with a
fall of less than 5-6% by 75+
years.

Risk 8.35 (2012)

Ascending growth by 2%
per year from 63.0 (2012).

A 15.6-times rise from 15-
39 years to 60-64 years
with a fall of 16% by 75+

years

Risk 6.78 (2012)

Mortality
The number of deaths per 100,000
female population standardized to
the global age. (ASR(W))
Source:
http://globocan.iarc.fr
https://gateway.euro.who.int
https://ecis.jrc.ec.europa.eu/

Growth by 1% per year
from 17 (2012)

2-3-times growth of
mortality with increasing
age, from 40-44 to 75+

Risk 1.82 (2012)

Growth by 3-4% per year
from 9.8 (2012).

3-4-times growth of
mortality with increasing
age, from 40-44 to 75+

Risk 1.05 (2012)

Decrease by about 0.5%
per year due to younger
ages from 14.6 (2012)

3-4-times growth of
mortality with increasing

age, from 40-44 to 75+

Risk 1.65 (2012)

Age-uniform and steady
decline in mortality (about 1%
per year) from 14.1 (2012)

8-10-times growth of
mortality with increasing age,

from 40-44 to 75+

Risk 1.52 (2012)

Decrease by about 2.5%
per year due to 40-50-
years-olds from 18 (2012)

2.4-times growth of
mortality with increasing
age, from 40-44 to 75+

Risk 2.04 (2012)

Survival

Mortality 1.5-2 times
lower than morbidity,
from 60-64 years of age

Mortality 2.5-3 times
lower than morbidity,
lower than the incidence
rate for all ages by 1.2
times at the age of 75+

Mortality 3-4 times
lower than morbidity for
all ages, from 1.2 times
at the age of 75+
(maximum) to 3-4 times

Mortality 5 and more times
lower than morbidity for all
ages, from 2.2 times at the
age of 75+ (maximum) to 11

Mortality 3.5 times lower
than morbidity for all ages,
from 1.7 times at the age
of 75+ (maximum) to 6
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Mortality-to-morbidity rate
(mortality/morbidity*100)

The prevalence of cases of 5 years of
survival (the number of specific cases
of 5 years of survival per 100,000
adult population, standardized to the
global age.

Source: http://globocan.iarc.fr

Since 2012, the decline in
the growth of survival up
to 2.2% per year from a
level of 52.1 against
12.6% in the previous
five-year period

23.8 (2012)

(maximum) to 3-4 times
at the age of 15-39 years
(minimum).

Since 2012, the decline in
survival up to 8% per year
from a level of 37.00
against 9.6% in the
previous five-year period

127.5 (2012)

at the age of 15-39 years
(minimum).

Since 2012, the decline
in the growth of survival
up to 6.9% per year from

a level of 32.3 against
13% in the previous five-
year period

250.5 (2012)

times at the age of 15-39
years (minimum).

Since 2012, the decline in the
growth of survival up to 2.7%
per year from a level of 18.0
against 6.2% in the previous
five-year period

626.5 (2012)

times at the age of 15-39
years (minimum).

Since 2012
The decline in the growth
of survival up to 8.1% per
year from a level of 28.7
against 23% in the
previous five-year period

319.0 (2012)

January - February

2019

RJPBCS

10(1)

Page No. 2130



http://globocan.iarc.fr/

ISSN: 0975-8585

The group of countries with HHDI is united by an average level of GDP per capita of $14.4 thousand
(PPPS), which ensures an average life expectancy of 71.6 years and average years of study - 8.3 years. The overall
fertility rate is 1.5-1.6, while breastfed babies account for 40-50% of their population. Growing in this group of
countries at a rate of 2-3% per year, a high incidence of disease is accompanied by a slight, less than 0.5% per
year, decrease in mortality. Survival increases at a rate of 6.9% per year, growth rates decline. Five of 10 cases
of breast cancer, as a rule, live 5 years more. The distribution of indicators is uneven: from 70 years old, against
a background of rising mortality, the registration of morbidity is reduced, which indicates available reserves in
the current system of early detection and treatment.

As arule, the MHDI group includes countries with a life expectancy of 68.6 years, average years of study
of 6.6 years, and GDP per capita of about 6.3 thousand dollars (PPPS). The epidemiological situation in breast
cancer is characterized by a low mortality growing by 10-15% per year and morbidity - by 3—-4% per year. Survival
increases at a rate of about 8% per year. Three of the 10 cases of breast cancer have a chance to live 5 years
more. The distribution of indicators is even more uneven: the registration of morbidity decreases with the age
of 60 years and approaches the mortality rates. In this group of countries, mammography is available to clarify
the diagnosis, but the infrastructure for diagnosis and treatment is not developed. Reproductive behavior is
characterized by a general fertility rate of 3.0-3.3, and the proportion of children receiving exclusive
breastfeeding up to 6 months of age is 60-70%.

The LHDI countries with the lowest morbidity has the highest mortality, the mortality to morbidity ratio

is the highest: 2 cases per deceased. The rate of increase in morbidity and mortality is significantly lower than in
the previous group of countries. From 60 years old, mortality exceeds morbidity. Those living 5 years more with
breast cancer after the diagnosis accounts for 123.8 per 100 thousand women, which is 5 times less than in the
group of VHHDI countries. Only 2 of the 10 cases of breast chance have a chance to live 5 years more.
This group of countries is characterized by the lack of infrastructure for the detection and treatment of breast
cancer, because the economic situation is the most unfavorable: GDP per capita - $2.6 thousand (PPPS) ensures
a life expectancy of 59.3 years and average years of study - 4.6 years. Reproductive behavior in this group of
countries is characterized by a total fertility rate of 4.4-4.8 births per woman, over 90% of children under 6
months of age receive breastfeeding only.

Differences in the level and changes of epidemiological indicators in breast cancer for groups of
countries with different levels of HDI also reflect variability in national health policies, different prevalence of
risk factors, differences in human development, which together have a decisive influence on the epidemiological
picture of breast cancer. Adding national data, we formulated an epidemiological model of breast cancer in
Kazakhstan.

Kazakhstan has been in the group of the HHDI countries since 2000. Demonstrating the maximum
morbidity in its group of countries, its continuing growth is characterized by an earlier decline from 65 years
against 70 years in the group. This incidence trend requires closer attention to the health of older people. High
mortality rates decline at rates higher than in the VHHDI and HHDI groups. High morbidity and high mortality is
a characteristic that is not reflected in any model, however, stabilization of morbidity and a rapid decline in
mortality are obvious. The mortality to morbidity rate is growing at a rate exceeding the group of HHDI countries,
as an indicator of the prevalence of 5-year survival. Kazakhstan conducts a breast cancer screening on a
population basis, and there is an infrastructure for diagnosis and treatment. Reproductive behavior is
characterized by a relatively high (2.7) total fertility rate and a high rate of breastfed infants under 6 months
(81%).

Thus, the results of the study demonstrated the features of the epidemiological situation of breast
cancer in Kazakhstan.

DISCUSSION

In the medium-term prognosis for the epidemiological situation of breast cancer in the world, two
trends are obvious: an increase in morbidity and an increase in mortality, both of which are unfavorable and
very burdensome. Within the framework of the study, it was important to understand whether the already high
morbidity and mortality in breast cancer in Kazakhstan strive for maximum global indicators and whether there
is a possibility of creating a more favorable epidemiological situation in the country?
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There are more than 10-times change in the incidence rate of breast cancer in the world with a clear
geographic pattern: from the highest in the United States and Western Europe to the lowest in Africa and Asia.
An evaluation of the available data on parity of the reproductive function indicates the existence of the following
regularity. The increase in the incidence of breast cancer is accompanied by an increasingly early onset of
menarche, an increase in the timing of first births and a reduction in the duration of breastfeeding, which
supports our use of the incidence rate to assess primarily reproductive risk factors [19].

Over the past 5 years in Kazakhstan, the rate of increase in morbidity has been declining, so far it is 2%
per year against 1.2% in countries that have joined the EU before 2004. There is also a lower incidence rate of
63 cases with a maximum level of 111, 9 (Belgium) per 100 thousand standardized population, which allows us
to predict the beginning of a period of steady decline in incidence after 10 years from not more than 90 cases
per 100 thousand standardized population (Table 4).

Table 4: Changes of indicators of the epidemiological process of breast cancer in different groups of Eurasian
countries in 1997-2016 (https://gateway.euro.who.int, https://ecis.jrc.ec.europa.eu/) [14].

standardized morbidity rate standardized mortality relative survival
Groups of countries (Mb) rate (Mt) (1-3/Mt*100)
changes rate per changes rate per changes rate per
hour, % hour, % hour, %
+2.2%, -1.2% +23%,
Kazakhstan 28-50 since 2012 20.6-16.6 since 2012 35.9-201.2 since 2012
-2% -2.5% -8.1%
+1.8% -0.94%, +96%
CIs 44-68 since 2012 21-16.2 since 2012 109.5-319.8 since 2012
-2.1% -2.3% -8%
+2.0%; +0.3% +12.6%
Central Asian countries 16-27 since 2012 13.1-15.2 since 1012 22.1-77.6 since 2012
-2.2% +1.2% -2.2%
+2.2%; -0.5% +7.9%
EU after 2004 60-104 since 2012 24.7-22.2 since 2012 142.9-368.5 since 2012
-1.9% -0.45% -2.6%
-1.5%; -1.8% per +6.2%
EU before 2004 122-174 | since2012 | 289213 | . V&' 322.1-724.6 | since 2012
1.2% since 2012 2.7%
-0.85%

Thus, cultivation in Kazakhstan of the established model of reproductive behavior, which reduces the

risk of breast cancer, is the first point of control of the epidemiological situation at the level of morbidity.

Mortality has a significantly lower (up to 4 times) change in the index from the highest in black women
in the United States to the lowest in Korean women. In Kazakhstan, over the past 5 years, the rate of decline in
mortality has been growing, advancing the EU countries of the VHHDI (1% per year) and HHDI (0.5% per year)
group by more than 2 times. Such an epidemiological situation allows for the reduction of mortality in breast
cancer to the level of a group of the VHHDI countries, subject to the implementation of their subclinical diagnosis
and treatment policies. Thus, the next point of control of the epidemiological situation at the level of mortality
is the diagnosis and treatment of breast cancer at the subclinical level of no less than in one third of the patients.

Until 1998, the Kazakhstan epidemiological picture of breast cancer was a rapidly growing morbidity
and mortality rate, characteristic of the MHDI countries. Since 1999, a steady trend towards a decline in
mortality has begun to take shape, which is typical of a group of the VHHDI countries. Since 2012, the growth
rate of the incidence has also significantly decreased. That is, in the epidemiological model of Kazakhstan, the
features of the VHHDI countries are quite clearly visible.

Over the past 20 years, the progress of breast cancer in Kazakhstan have changed 2 of 4 epidemiological
models. The thing that the transition to a more favorable epidemiological model in Kazakhstan can occur faster
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and further is a challenge for national health care. It should be noted that the countries of the former Soviet
Union to some extent show the epidemiological features of breast cancer, which are also characteristic of
Kazakhstan. For example, the former countries of the Soviet Union, which joined the European Union since 2004,
demonstrated rates of increase in morbidity, mortality, and prevalence 2 or more times higher than in countries
that joined the EU before 2004. Despite the fact that the USSR command economic system did not have the
necessary flexibility and could not adapt to global competition, strict standardization against limited resources
for health financing and the transfer policy of proven technology practices in this case play their positive role.
Thus, standardization of diagnosis and treatment is the third growth point in managing the epidemiological
situation at the national level.

The results of our analysis indicate that Kazakhstan has the possibility of an accelerated transition to a
more favorable epidemiological situation in terms of breast cancer. Among the contributing directions are three
main control points:

e control of risk factors at the national and personalized levels (cultivation of a lifestyle that reduces the risk of
breast cancer);

e ensuring the growth of the proportion of cases of diagnosis and treatment of the disease at the subclinical
level of not less than 30%;

e strict standardization and full implementation of proven diagnostic and treatment processes in the group of
the VHHDI countries.

Limitations

We used epidemiological data from sources that meet high quality standards at the global level.
However, the accuracy of cancer registration varies significantly from country to country, therefore our findings
are largely conditional and subsequently require more in-depth studies.

CONCLUSION

Reducing the global burden of disease is possible, subject to the implementation of an effective strategy
primarily at the national level, and the ability to compare national models with other countries provides an
additional incentive to form control measures in the medium term.

Our approach to modeling epidemiological processes in breast cancer for groups of countries with
different levels of HDI and the prognostic assessment of the epidemiological process of breast cancer in
Kazakhstan is an attempt to improve the management of breast cancer at the national level.

This study allowed us to determine the epidemiological features of breast cancer in Kazakhstan, which
allows reducing the impact of global trends:

- despite the high level of morbidity, Kazakhstan has a real possibility of not reaching the level of a group
of the VHHDI countries if maintaining the parity characteristics of reproductive behavior and controlling
risk factors at the national and personalized levels;

- despite the high mortality rate, Kazakhstan has a real opportunity to reduce faster than in the group of
the VHHDI countries if the disease is diagnosed at the subclinical level and timely comprehensive
treatment is provided at the level of highly efficient technologies.
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