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Relevance 

Changes in lifestyles and aging population in recent decades have been main 

factors in the high prevalence of chronic non-communicable diseases and their 

death rates due to their cause throughout the world. According to the Republican 

Center for Healthcare Development of the Republic of Kazakhstan in 2014, acute 

vascular disorders (strokes, myocardial infarctions), injuries, and oncological 

diseases are the causes of high mortality of the population.  

As a result of the implementation of the State Healthcare Development 

Program “Salamatty Kazakhstan”, a decrease in the death rate due to 

cardiovascular diseases has been observed since 2008, and the life expectancy has 

been increasing. This indicates the expected increase in the elder population in the 

country, which puts the combination of several diseases (polymorbidity) in the first 

place, this ultimately worsens the quality of life of people with polymorbid chronic 

conditions, requires optimization of quality assurance principles in the provision of 

medical care, affects health care cost structure. 

In the framework of the State Healthcare Development Program “Densaulyk” 

designed for 2016-2019, which aims to improve the management of chronic non-

communicable diseases at the primary health care level, the Ministry of Health of 

the Republic of Kazakhstan has introduced disease management programs aimed at 

changing and improving methods of prevention and fighting measures with chronic 

noncommunicable diseases by increasing the shared responsibility of each patient 

for their health in such diseases as  arterial hypertension, diabetes mellitus and 

chronic heart failure. 

Identification of risk factors for the development of major fatal complications 

will allow for the implementation of reasonable and targeted prevention of 

morbidity, development of complications and premature mortality from the studied 

diseases. 

Study aim: 

To study the risk factors of major fatal complications in polymorbid 

conditions in overweight people living in the arid zone. 

Study objectives: 

1. Determine the prevalence of diseases, polymorbid conditions and mortality 

rates over a 12-year period. 

2. Study the risk factors for the development of diseases leading to fatal 

complications in those living in the arid zone. 

3. Analyze the relationship of socio-demographic factors and components of 

the metabolic syndrome. 

4. Study changes in the components of metabolic syndrome in a 5-year 

dynamics depending on the level of compliance. 



5. Develop principles for the management of polymorbid conditions leading 

to fatal complications. 

Research methods 

To achieve this goal, an observational promising quota study was conducted 

based on a population study conducted in 2003 by Zh.S. Shalkharova in the 

Turkestan region of the South Kazakhstan region. 12 years later, out of 1822 

examined in 2003, a response was received from 1,143 persons, of whom it was 

revealed that the number of deceased persons was 166, which is 14.5% of the total 

number of those studied. Survey maps of respondents, which contained data on 

age, height, weight, body mass index, waist circumference, blood pressure, 

diseases were analyzed for 2003 and 2015. 

As a model of polymorbid conditions, persons with metabolic syndrome were 

studied, because this syndrome underlies the basis of development of obesity, 

arterial hypertension, type 2 diabetes and ischemic heart disease, which turned out 

to be the most common diseases with fatal complications. 

In this regard, a one-step analytical study was done within the framework of 

the grant project of the MES RK on the topic “Prevalence of neuropathy 

manifestations in persons with metabolic syndrome” (state registration number 

0112РК00154, code G-2012). 

Patients from the assigned contingent of polyclinic of the International 

Kazakh-Turkish University named after Kh.A. Yasavi, Turkestan. The final sample 

of patients was 839 people. Clinical and anthropometric methods of components of 

the metabolic syndrome and the study of social, emotional and behavioral 

compliance were carried out. 

Statistical data processing was carried out using the methods of descriptive 

statistics, assessment of relative and absolute risks, construction of Kaplan-Meier 

survival curves, single-factor and multifactor Cox proportional hazards model with 

correction for confounding factors. 

Scientific novelty of the research 

For the first time in Kazakhstan, mortality and survival rates, risk factors for 

the development of major fatal complications over a 12-year period in the arid 

zone are being studied. 

For the first time, polymorbid conditions are studied in overweight people 

living in the arid zone under 12 years of observation. 

For the first time, the interrelations between the level of social, emotional and 

behavioral compliance and components of the metabolic syndrome in 5-year 

dynamics are analyzed. 

Practical significance 

The results of the study can be used in practical public health to conduct early 

prevention of fatal complications based on the developed algorithm for managing 

people with cardiovascular diseases and diabetes mellitus type 2, as well as 

conditions associated with them in order to timely detect and apply secondary 

prevention methods and reduce mortality in Republic of Kazakhstan. 

 

 



The main provisions for the defense 

1. When comparing data on the prevalence of chronic non-communicable 

diseases from 2003 to 2015, the prevalence of cardiovascular diseases and type 2 

diabetes mellitus and an increase of polymorbid conditions in a 12-year dynamics 

were noted. 

2. Among the studied confounding factors in the development of 

combinations of cardiovascular diseases and diabetes mellitus, especially in the 

development of diabetes mellitus, body mass index occupies a special place. 

3. Persons with low levels of compliance are characterized by higher values 

of clinical and metabolic parameters, in contrast to people with medium and high 

levels of compliance, while there is a tendency for deterioration of clinical and 

metabolic parameters in 5-year dynamics. 

4. The polymorbidity of cardiovascular diseases and diabetes mellitus type 2 

dictate the need to take into account the risk factors identified in the dissertation 

research in the implementation of the disease management program at the primary 

health care level. 

Publication Information 

According to the materials of the dissertation, 15 scientific papers have been 

published, of which 6 in publications recommended by the Committee for 

Supervision and Certification in the Field of Education and Science of the Ministry 

of Education and Science of the Republic of Kazakhstan; 1 - in the publication, 

indexed in the Scopus information base, 1 - in the publication, indexed in the 

Thomson Reuters information base, 7 theses in scientific conferences and 

congresses, including 2 - in foreign congresses and scientific conferences. 

Findings: 

1. According to 12-year follow-up, the main share of morbidity and mortality 

is in cardiovascular diseases, type 2 diabetes, and their combinations. Thus, a 

combination of arterial hypertension, coronary heart disease, diabetes mellitus on 

average - 7 times, hypertension and diabetes - 4.6 times increase the risk of death 

of the inhabitants. The analysis of death from causes directly related to 

cardiovascular diseases revealed that the combination of arterial hypertension and 

diabetes prevails, which in turn increase the risk of death by 8.7 times, coronary 

heart disease - by 2.7 times. 

2. Statistically significant differences were revealed in clinical and 

anthropometric parameters among the studied individuals with the presence of 

cardiovascular diseases, diabetes mellitus and without them. Overweight 

individuals are 4.5 times (CI: 1.58; 12.83), 11.5 times obese (CI: 4.21; 31.24) are at 

increased risk of developing diabetes, compared with persons with a normal body 

mass. The risk of developing coronary heart disease in people with obesity is 3.04 

times higher (CI: 1.27; 7.27) than in those in the compared group. The risk of 

developing hypertension and coronary heart disease is about 3 times higher (RR = 

2.83, CI: 1.05; 7.61 in patients with overweight compared with those with a normal 

body mass index. Relative risk hypertension and diabetes is 3.31 times (CI: 1.09; 

10.03) higher in overweight and 9.28 times (CI: 3.28; 26.20) higher than 

individuals with normal body weight. 



3. Multivariable analysis showed linear dependencies between socio-

demographic indicators and components of the metabolic syndrome: associations 

were found between age and the presence of the metabolic syndrome, the 

prevalence of arterial hypertension, hypertriglyceridaemia and hyperglycemia, as 

well as between the level of education and abdominal obesity. 

4. More unfavorable clinical and metabolic indicators of the components of 

the metabolic syndrome are observed in individuals with low compliance, while 

there is a tendency to deterioration of clinical and metabolic indicators in the 5-

year dynamics. 

5. High risks of fatal complications caused by socio-demographic, clinical-

metabolic and behavioral factors of polymorbidity of cardiovascular diseases and 

diabetes mellitus dictate the need to take these factors into account when 

implementing the disease management program at the level of primary health care, 

ensuring their careful monitoring within the joint register of patients with a 

combination of arterial hypertension and type 2 diabetes mellitus and the inclusion 

of compliance monitoring in mobile motions. 

Practical recommendations 

1. Within the framework of the disease management program at the primary 

health care level, to ensure the integration of registries of patients with arterial 

hypertension and type 2 diabetes mellitus with the integration of patients with a 

combination of the above diseases for an in-depth program of disease management. 

2. When developing mobile applications in the framework of the disease 

management program in patients with arterial hypertension and type 2 diabetes, 

include a mandatory questionnaire and monitoring of the level of social, emotional 

and behavioral compliance. 

3.  Implement policies to promote healthy lifestyle and weight loss to prevent 

the development of fatal complications in cardiovascular diseases. 

4.   In polymorbid states for ensuring effective work of the multidisciplinary 

team in the treatment of patients with cardiovascular diseases. 

5.   In the age 60-74 years with the respiratory and urogenital system diseases, 

and  45-59 years with diseases of gastrointestinal tract to carry out preventive 

actions for cardiovascular diseases. 


