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Introduction 
 
Malignant neoplasms rank the second position 
among the causes of death from non-
communicable diseases, killing 8.2 million people 
every year (1). In recent decades, there has been a 

trend towards high-tech clinical research aimed at 
developing new methods for diagnosis and 
treatment of malignant tumors. At the same time, 
studies devoted to the epidemiology of the par-

Abstract 
Background: The incidence and mortality from prostate cancer in most native Asian populations remain low 
although a gradual increase is observed over the last years.  
Methods: The statistical analysis of official data on prostate cancer mortality and morbidity was performed for 
the whole country and for Pavlodar Region.  
Results: The increase in the incidence of prostate cancer among the population of Kazakhstan is observed, 
which may be attributed to the introduction of screening program based on serum PSA. Still, the crude incidence 
rates in Kazakhstan are below world indices. Over the last few years, the decreasing prostate cancer mortality is 
observed that might be influenced by early diagnosis. The age-standardized incidence rates show that the majori-
ty of prostate cancer cases occur in advanced ages (70 years and older). 
Conclusion: More research is needed to determine the risk factors for prostate cancer, as well as ethnic and 
geographical trends for the population of Kazakhstan 
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ticular types of cancer were less frequent. Despite 
this, without understanding the patterns of on-
cology morbidity, it is impossible to build a quali-
ty program aimed at controlling cancer incidence 
and mortality at the population level. Moreover, 
development of such programs is strongly associ-
ated with patients’ satisfaction (2, 3). 
Worldwide, prostate cancer is the second (after 
lung cancer) commonest malignancy in men (4). 
In general, prostate cancer is less common in the 
Asian population as compared to the European, 
where it is the most common type of cancer in 
the male population (5). The reasons for this are 
not only racial characteristics, but also the popu-
lation aging, which is characteristic of the coun-
tries of Western Europe (6). Thus, in 2012, 60% 
of all new cancer cases and 41% of prostate can-
cer deaths were noted in Europe and North 
America (7). At the same time, the highest mor-
tality from prostate cancer is observed in the Car-
ibbean region, where the African population pre-
vails (8). There are more than 25-fold differences 
in the incidence of prostate cancer among differ-
ent countries and regions of the world. The high-
est values are observed in Australia and New 
Zealand, where the prevalence is as high as 111.6 
per 100,000 population (4). In Eastern European 
states – the former neighbors of Kazakhstan by 
Soviet block – the significance of prostate cancer 
as a public health problem is high. Such, in Esto-
nia the age-adjusted incidence rate is 111.4 per 
100,000 population (5), the mortality from pros-
tate cancer in Poland is increasing, like in Slo-
vakia and Slovenia (6). 
Globally, the increase in the incidence of prostate 
cancer began in the late 1980s, which was associ-
ated with the widespread use of prostate-specific 
antigen (PSA) as the method of early diagnosis. 
However, mortality rates from prostate cancer 
began to decline in the 1990s due to the emer-
gence of new effective treatments and early diag-
nosis (9). 
The aim of this study was to analyze the patterns 
of morbidity and mortality from prostate cancer 
in the Republic of Kazakhstan in comparison 
with Pavlodar region over a period of 10 years 
(from 2007 to 2016). 

Materials and Methods 
 
To achieve this aim, we conducted an analysis of 
official statistics on cases of prostate cancer (an-
nual reports of cancer dispensaries of the Repub-
lic of Kazakhstan for the newly diagnosed cases 
of prostate cancer over a period of 10 years 
(2007-2016)). We also obtained information from 
the Committee on Statistics of the Ministry of 
National Economy of the Republic of Kazakh-
stan on the total number of population, including 
the number of male population. We estimated 
morbidity and mortality from prostate cancer per 
100,000 of population based on the number of 
male population. The study design was ecologi-
cal. 
The direct method of standardization was used to 
calculate the age-standardized (ASR) incidence 
rate with the following formula: 

ASR= ∑ 𝑤𝑗
𝑗
𝑗=1

𝑎𝑗

𝑛
 

SE (ASR)=√(∑ 𝑤𝑗
𝑗
𝑗=1

𝑎𝑗

𝑛
/n²j 

95 % CI=ASR±1.96*SE(ASR) 
where aj is a number of disease cases in a specific 
age group of a study population at a period of 
time; nj is a number of person-years in a given 
age group of the same population over the stud-
ied time period, wj is a number of population in a 
given age group of a standard population, SE is a 
standard error and CI is a confidence interval. 
 
The statistical analysis was carried out using the 
SPSS statistical package (Statistical Package for 
the Social Sciences) version 20.0 for Windows 
(license of the GMU of Semey). Before our study 
was started, we received the approval of the Eth-
ics Committee of the Semey State Medical Uni-
versity. 
 

Results 
 
There did not appear to be significant variation in 
crude incidence rates of major cancer types in the 
Republic of Kazakhstan over 2007-2016. In this 
period of time, breast, lung, stomach, cervix uteri 
and esophagus were the most predominant can-
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cer sites. Despite this, there was a shift in the in-
cidence of prostate cancer, which increased from 
8.5% in 2007 to 17.8% in 2016 (Table 1). 
To compare the incidence of malignant neo-
plasms with world indices, we extracted the data 

from World Cancer Report for 2012 (1) and 
linked them to the data from Kazakhstan for the 
same year (Table 2). 

 

Table 1: Crude incidence rates of major cancer types, both sexes, in the Republic of Kazakhstan over the period of 
2007-2016 (per 100,000 population) 

 

Cancer sites Years 
 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Trachea, bronchi and lung 22.6 23 22.4 21.7 20.9 21.8 22 20.2 21.5 19.4 
Stomach 18.8 17.4 16.9 16.3 16.2 16.3 16.4 15.7 16.0 14.9 
Breast 37.4 38.6 38.2 38.6 39.9 44.2 42.4 45.5 47.5 49.0 
Esophagus 9.1 8.2 8.2 8.1 8.1 8.1 7.3 7.4 7.5 7.0 
Colon 7.6 7.4 7.7 8.5 8 8.7 9 8.8 9.1 9.0 
Rectum 7.4 7.7 7.2 7.2 7.5 7.8 8.3 8.1 7.8 7.9 
Cervix uteri 14.9 14.9 15.8 15.7 16.5 18.2 18.0 19.7 19.8 18.3 
Prostate 8.5 7.5 8.0 8.5 10.2 10.8 13.2 15.1 15.8 17.8 

 
Table 2: Incidence of top 10 malignant neoplasms, both sexes, Kazakhstan and worldwide in 2012 (per 100,000 

population) 
 

Cancer sites Worldwide Kazakhstan 
Breast 47.8 44.2 
Prostate 30.8 10.8 
Lung 25.9 21.0 
Colorectum 19.3 13.2 
Cervix uteri 15.1 18.2 
Stomach 13.5 16.3 
Liver 11.1 4.5 
Corpus uteri 9.1 11.1 
Ovary 6.8 11.3 
Esophagus 6.5 8.1 
All cancers excluding non-melanoma skin 199.4 178.2 

 

The standardized morbidity and mortality rates 
for 2007-2016 from to prostate cancer in the Re-

public of Kazakhstan in comparison with the 
Pavlodar region are presented in Figs. 1 and 2.  

 

 
 

Fig. 1: Standardized incidence rate of prostate cancer in the Kazakhstan Republic and Pavlodar region per 100,000 
male population 
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Fig. 2: Standardized mortality rate from prostate cancer in the Kazakhstan Republic and Pavlodar region per 
100,000 male population 

 
Over the past two years, there has been a de-
crease in mortality rates from prostate cancer in 
the Republic of Kazakhstan, which contradicts 
the growth of mortality from this disease in the 
Pavlodar region, which reached its peak in 2015. 
However, beginning 2016 a trend for mortality 
decrease was observed. In general, the standard-
ized mortality rate from prostate cancer in Pavlo-

dar region was higher than the average national 
indices. Nevertheless, over the same time period 
the regional morbidity rate was below the average 
national indices.  
Data on age distribution of the prostate cancer 
incidence among male population of the Pavlo-
dar region for a ten-year period (2007-2016) are 
summarized in Table 3. 

 
Table 3: Incidence (Inc) of prostate cancer in the Pavlodar region by age groups for the period from 2007 to 2016 

 
Age  Years 
(yr) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
 N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 
N 

(Inc) 

<29  1 
(0.5) 

0 0 0 0 0 0 0 0 0 

30-39  0 0 0 0 0 0 0 0 0 0 

40-49  3 
(5.5) 

0 0 1 
(1.9) 

2 
(3.8) 

0 1 
(1.9) 

0 1 
(1.8) 

4 
(7.2) 

50-59  4 
(11.0) 

6 
(16.0) 

7 
(18.5) 

6 
(15.3) 

4 
(9.8) 

4 
(9.5) 

13 (29.7) 15 (33.3) 11 (23.9) 18 (38.8) 

60-69  20 (104.9) 13 (70.9) 15 
(80.4) 

16 
(86.0) 

17 
(90.7) 

19 
(99.3) 

40 
(200.6) 

39 
(182.9) 

39 
(169.5) 

62 
(239.4) 

>70 
 

14 (117.5) 30 (234.2) 28 (196.3) 21 (139.8) 19 (122.0) 23 (146.5) 43 (277.8) 39 (263.1) 50 (353.2) 64 (464.9) 

Total 42 (11.9) 49 (13.9) 50 (14.3) 44 (12.6) 42 (11.9) 46 (13.1) 97 
(27.5) 

104 
(29.3) 

101 
(28.3) 

148 (41.3) 

 
As Table 3 shows, the peak incidence of prostate 
cancer falls at the age of 70 years and older, while 
only a few cases of this disease are noted in males 
aged less than 40 years of age. Beginning from 

2013, the incidence of prostate cancer in Pavlo-
dar region has increased more than twofold, 
which coincides with the start of prostate can-
cer’s screening program. 
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Figure 3 shows the distribution of prostate can-
cer cases by the disease stages at the time of di-

agnosis, for a period of 10 years (2007-2016) in 
Pavlodar region. 

 

 
 

Fig. 3: Distribution of prostate cancer stages in Pavlodar region over the period of study (2007 to 2016) 

 
As follows from Figure 3, in the period of 2007-
2009 the majority of prostate cancer cases ob-
served in Pavlodar region belonged to the 1st and 
2nd stages of the disease, except for 2012 when 
only 37% of patients were identified at these 
stages. Still, since 2013, there has been almost a 
twofold increase in the number of cases of pros-
tate cancer identified at first two stages of the 
disease, which corresponds with initiation of 
screening program. Basically, introduction of 
screening for prostate cancer helped to decrease 
significantly the proportion of cases detected at 
the 4th stage to as low as 5% by 2016. 
 

Discussion 
 
The increase in the incidence of prostate cancer 
in Kazakhstan may be associated with the intro-
duction of screening program that started in 2013 
in 5 pilot regions, including Pavlodar region. In 
2014, the geography of the program has expand-
ed and it began to cover 5 more regions of the 
country. In Kazakhstan, screening for prostate 
cancer is carried out by examining the serum PSA 
levels (prostate-specific antigen) every 4 years 
among men aged 50-66 years who are not fol-
lowed for this disease. The recent study suggests 

that introduction of prostate cancer screening by 
means of PSA testing has substantially contribut-
ed to the improved diagnostics of this disease 
since 83% of new cases are being diagnosed at 
stage I or II (10).  
In general, the evidence that prostate cancer 
screening reduces the mortality from this disease 
is not fully convincing. Although screening pro-
grams are able to detect the early stages of pros-
tate cancer, which contributes to early treatment, 
it is not completely clear how this will affect the 
natural course of the disease and its outcomes 
(11). There are studies that show a trend towards 
reduction in prostate cancer mortality in a num-
ber of countries, but it is not completely clear to 
what extent this is due to screening and not due 
to improvements in the treatment of prostate 
cancer (12). In addition, screenings create a bur-
den on the health care system, provoking a num-
ber of problems associated with over-diagnosis 
of prostate cancer and an increase in the financial 
costs of screening by itself as well as the treat-
ment of newly diagnosed patients (13-15). 
Pavlodar region is characterized by higher rates 
of morbidity and mortality from prostate cancer, 
which, similar to the neighboring East Kazakh-
stan region, might be partly explained by indus-
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trialization and westernized style of living (16). 
Still, this region was also affected by the activity 
of Semipalatinsk Nuclear Test Site, which had 
many negative impacts on population health 
apart from cancer disease (17; 18). It has to be 
noted that a part of the Semipalatinsk Nuclear 
Test Site is located on the territory of Pavlodar 
region, but major part is covering East Kazakh-
stan region (19, 20). 
However, the incidence of prostate cancer in the 
Republic of Kazakhstan is lower than in the in-
dustrialized countries of the world, which is gen-
erally characteristic of the Asian population and 
can be associated with both lifestyle and overall 
life expectancy (21). Such, in China, Korea and 
Japan the age-standardized incidence rate for 
prostate cancer is 12.0, 22.4, 26.6 per 100,000 
male population, respectively (22). At the same 
time, in Europe, North America, Australia and 
New Zealand, prostate cancer is the main oncol-
ogy disease among the male population and ac-
counts for 22.8% (23), 28.3% and 30.4% (24), 
respectively. 
In the Russian Federation (25) and in the Republic 
of Belarus (26), prostate cancer holds the second 
place among all oncology disorders in men. In 
Saint-Petersburg alone the age-standardized mortal-
ity rates from prostate cancer per 100,000 popula-
tion are being increasing from 15.1 in 2000 to 18.1 
in 2005, 21.1 in 2010 and 22.6 in 2011 (27). Gener-
ally, Belarus, Russia and Kazakhstan are three 
member countries of the Commonwealth of Inde-
pendent States with the highest rates of cancer inci-
dence in males (312.5, 270.8 and 196.8 per tens of 
thousands, respectively) (28). 
In Ukraine the frequency of prostate cancer in 
men is equal to 8.4%, while the crude age-
standardized rate is 27.9 per 100,000 population 
(5). The prostate cancer incidence rates in Geor-
gia are consistently higher the national average 
(approximately 167 versus 162 cases per 100,000 
male population, 2000–2010), which may be due 
to agricultural practices, associated with the use 
of commercial fertilizers – the known risk factor 
for this disorder (29). 
In other countries of the Central Asian region, 
like in Kazakhstan, the proportion of prostate 

cancer in the overall structure of cancer morbidi-
ty remains low. For instance, in 2012 the inci-
dence of prostate cancer was equal to 3.6 in Uz-
bekistan and 7.5 in Kyrgyzstan, while the mortali-
ty was 1.6 and 3.4, respectively. At the same time, 
the majority of patients (46.9% in Uzbekistan and 
39.2% in Kyrgyzstan) had stage III of the disease 
at the time of diagnosis (30). 
 

Conclusion 
 

The study shows an increase in the incidence of 
prostate cancer among the population of 
Kazakhstan for the period 2007-2016, which may 
be due to the introduction of screening program 
by testing serum PSA. There has been a decrease 
in mortality from prostate cancer in the Republic 
of Kazakhstan during the last two years (2015-
2016) of this time period. The peak incidence of 
prostate cancer falls at the age of 70 years and 
older. Since 2013, there has been an increase in 
the identification of prostate cancer in the early 
(1-2) stages in Pavlodar region, which corre-
sponds with initiation of the screening program. 
More research is needed to determine the risk 
factors for prostate cancer, as well as ethnic and 
geographical trends for the population of 
Kazakhstan. 
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