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The article analyzes the learning outcomes of students of medical university by the method of “Research Based 
Learning”. Students conducted a study of risk factors and components of the metabolic syndrome. Results showed 
that among people with metabolic syndrome were women, which amounted to 63,93 ± 6,15 % of the number of 
patients. It was found that the metabolic syndrome is most often found in the age groups 40–49 and 50–59 years 
(26,23 ± 5,63 % and 40,98 ± 6,29 % respectively). The leading components of metabolic syndrome among surveyed 
were obesity and hypertension (83,61 ± 4,74 %). In the structure of hypertension in people with MS prevalent hy-
pertension of the second degree (66,67 ± 6,60 %).
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At present, the degree of responsibility of 
higher education institutions for the quality of 
preparation of graduates of medical consider-
ably increased. European Association for Med-
ical Education, to which join and Karaganda 
State Medical University (KSMU), the domi-
nant criterion of competitive medical examines 
the degree of mastery of their skills and manip-
ulation, are directly related to the examination 
and treatment of patient [5]. Fundamentals of 
clinical examination of the patient lays on the 
Department propedeutics of internal deseases, 
taught in the third year of KSMU. The main 
objective of propaedeutics Internal Deseases is 
to train students the method of clinical exami-
nation of patients, basic laboratory and instru-
mental methods of research, semiotics of in-
ternal diseases, building syndromic diagnosis. 
Revealing of leading syndrome, the causes and 
the circumstances of its origin, the nature of 
the pathological process is based on the clini-
cal competence of the future doctor [6].

In this regard, at the Department prope-
deutics of internal deseases introduction to 
the clinic KSMU alongside traditional teach-
ing methods, use of modern technology to 
optimize learning and improve the quality of 
knowledge and practical skills of students. 
One of these methods is the method of teach-
ing is based on research – Research Based 
learning (RBL). The priority directions of this 
method of training is to acquire students re-
search work skills, teamwork skills. Our stu-
dents annually win prizes in international stu-
dent scientifi c forums held in our country and 
abroad. In solving the problem situations stu-
dents activated their research and clinical rea-
soning, improves cognitive process osoveniya 
quality educational material, the student feels 
his intellectual consistency. 

To carry out studies on RBL topic “Obe-
sity” our technology has been selected due to 
the fact that the departments of propaedeutics 
of internal medicine and medical biophysics 
and informatics research grant has been re-
ceived on “Correction of metabolic syndrome 
components biofeedback method in patients 
with cardiovascular risk patients”. Metabolic 
syndrome (MS) combines abdominal obesity, 
arterial hypertension (AH), diabetes mellitus 
(DM) or impaired glucose tolerance (IGT) and 
atherogenic dyslipidemia. 

Obesity is the recognition by the World 
Health Organization (WHO) considered as non-
infectious epidemic of the time due to its high 
incidence among the population at high risk of 
developing cardiovascular disease (CVD) pa-
tients early disability and premature mortality. 
In recent years, the prevalence of obesity has 
increased signifi cantly in the world that allows 
us to speak about the “epidemic” of the disease. 
According to WHO, about 30 % of the world’s 
population are overweight, of which 16,8 % – 
women, and 14,9 % – men. The number of 
obese people, increases progressively every 
10 years by 10 %. More than 1,4 billion adults 
and children are overweight or obese, of which 
500 million are obese. According to experts, 
WHO estimates that by 2030 the planet will live 
2,2 billion people with excess body mass index 
(BMI) and obesity 1,1 billion [9]. Given the 
prevalence of this phenomenon in the XXI cen-
tury, coined the term «globesity», indicating the 
mass cases of obesity worldwide [7]. 

Development of hypertension with obesity 
is directly related to fl uid overload, sodium 
retention, increased peripheral vascular resist-
ance, hyperactivity of the sympathetic nerv-
ous system (SNS) and the renin-angiotensin-
aldosterone system (RAAS), overproduction 
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of leptin and hyperinsulinemia, leading to in-
sulin resistance (IR). Recently it found that hy-
pertension caused by obesity, correlates with 
increased levels of aldosterone. With obesity 
are all conditions for the development of en-
dothelial dysfunction, which upsets the bal-
ance between the known vasodilator nitric 
oxide and potent vasoconstrictor endothelin-1. 
Recognized polygenic essential hypertension, 
which means the need to review not only as 
a chronic disease of high blood pressure (BP), 
but also as a complex set of inter-related hemo-
dynamic, metabolic and neuroendocrine disor-
ders [1–3]. Thus, obesity – a factor in the con-
stellation of metabolic abnormalities that lead 
to the development of hypertension [8].

Thus, the combination ofhigh blood pres-
sure, abdominal obesity (AO) and AG taking 
place in the concept of MS is currently in its 
medical and social signifi cance, due to the high 
frequency and prevalence of continued growth, 
closely correlated with the development of car-
diovascular events, it is one of the urgent prob-
lems of clinical medicine.

In the course of this research the students 
develop the skills of the clinical examination 
of the patient, carrying out scientifi c research 
skills. In connection with the above theme of 
this session is relevant and students took an ac-
tive part in the search of literary material. In 
advance of the lesson, students were intro-
duced to the theme of employment and worked 
the scientifi c literature. 

The purpose of training on RBL method – 
to form students’ skills of research, teach meth-
ods for diagnosis of metabolic syndrome, learn 
to identify its major components.

Session Objectives:
– Measure the height, weight, waist volume.
– Calculate the BMI formula Quetelet.
– Measure blood pressure patients studied.
– Determine the level of hypertension in 

patients studied.
– Determine whether the MS risk factors, 

namely, dyslipidemia, and hyperglycemia.
– To diagnose the metabolic syndrome in 

patients.
– Set the leading components of the meta-

bolic syndrome. 

Materials and methods of research
The study included patients who were under obser-

vation in the clinic № 4 of Karaganda.
Patients with cardiac arrhythmias, cognitive disor-

ders in the study were not included.
All patients had received advised consent to partici-

pate in the study. All surveyed were given full informa-
tion on the ongoing investigation. To carry out this study 
was approved by the Ethics Committee of KSMU. 

Metabolic syndrome was defi ned based on the IDF 
2005 criteria for the year and the recommendations of the 
experts of All-Russian Scientifi c Society of Cardiology 
for the diagnosis and MS Treatment (2009) [4]: the combi-
nation of A Waist ≥ 80 cm in women and ≥ 94 cm in men 
with 2 or more risk factors (triglycerides ≥ 1,7 mmol/l 
and high density lipoprotein cholesterol (HDL-C) < 1,29 
in women, HDL-C < 1,03 mmol/l in men, blood pres-
sure ≥ 130/85 mmHg or taking antihypertensive medica-
tions, fasting plasma glucose ≥ 5,6 mmol/l). 

Clinical and instrumental methods of research:
Clinical: defi nition WC, BMI, blood pressure indi-

cators to the diagnosis of hypertension.
Biochemical: carbohydrate metabolism (fasting glucose, 

postprandial glucose, glycated hemoglobin, an oral glucose 
tolerance test); lipid profi le (total cholesterol, triglycerides, 
level density lipoprotein cholesterol (LDL-C), HDL-C.

Results of research and their discussion
A clinical examination of patients with MS, 

mean age was 52,29 ± 8,76 years. Among the 
surveyed women prevailed (63,93 ± 6,15 %), 
men were 37,71 ± 6,21 % among patients 
with MS. Analysis of the age structure of 
those surveyed indicated that metabolic dis-
orders the most frequent in the age groups 
40–49 and 50–59 years (26,23 ± 5,63 % and 
40,98 ± 6,29 % respectively).

According to literature data, the frequency 
of occurrence of the metabolic syndrome is 
not the same in connection with various diag-
nostic criteria for MS. Thus, according to one 
MS prevalence among Europeans 40–55 varies 
from 7,0 to 36,0 % for males and 5,0 to 22,0 % 
in women. There are other data for Denmark, 
where the incidence of MS among men and 
women over 60 years the incidence of MS is 
38,0 and 22,0 % according to WHO criteria, 
1999. The prevalence of MS by IDF criteria in 
Singapore was 20,2 % and in India – 25,8 %. In 
the Asian region the smallest number of people 
with MS found in China, and the largest – in 
Turkey, with a predominance of women among 
them. In general, according to the literature MS 
prevalence increases with age, with the highest 
occurrence in older than 45 years. 

Analysis of the occurrence of the metabol-
ic syndrome components revealed a high de-
gree of cardiovascular risk in patients. Thus, all 
patients had abdominal obesity. The average 
A Waist of the surveyed was 108 ± 17,41 cm 
Waist men amounted to 116,54 ± 12,11 cm in 
women – 102,24 ± 16,24 cm. 

Average body weight surveyed and the av-
erage BMI values were 98 (84,6–107,4) kg and 
38,94 ± 7,61 kg/m2, respectively. Obesity 
was found in 43 patients (70,49 ± 5,84 %), 
among which the fi rst degree of obesity 
were 22 people (51,16 ± 7,62 %), the sec-
ond – 18 (41,86 ± 7,52 %), the third – 
3 (6,97 ± 3,88 %). Gender differences in the 
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distribution of the degree of obesity among the 
examined has not been established. 

As blood pressure normal blood pres-
sure were 6,56 ± 3,17 % surveyed, high 
normal blood pressure – 9,83 ± 3,81 %. At 
83,61 ± 4,74 % of surveyed individuals found 
hypertension, the average duration of which 
was 9,47 ± 3,38 years. Mean dynamic pressure 
in surveyed was 136,69 ± 12,54 mmHg

AG fi rst degree is set at 21,57 ± 5,76 % of 
study participants, hypertension of the second 
degree – in 66,67 ± 6,60 % and third degree – 
in 11,76 ± 4,51 %. Thus, in the structure of hy-
pertension in people with MS prevalent hyper-
tension of the second degree. 

According to the literature most frequently 
occurring component of the metabolic syn-
drome is also hypertension, which occurs be-
tween 43 and 77 %.

Disorders of lipid metabolism were de-
tected in 28 people (45,90 ± 6,38 %). Among 
those with dyslipidemia hypertriglyceri-
demia is set at 18,03 ± 4,92 % (11 peo-
ple) patients, HDL-C reduction occurred 
in 40,98 ± 6,29 % of cases (25). The mean 
values of total cholesterol made 9,12 ± 5,46 
mmol/l, HDL-C – 0,98 ± 2,11 mol/l. 

Conclusion
The results of our research on the occur-

rence of various components of MS coincide 
with literature data. Thus, according to the 
fi ndings NHANES III the highest prevalence 
of MS among the components are visceral obe-
sity, hypertension, and hyperglycemia, and the 
remaining components of the MS were less 
common. It is known that dysglycemia is one of 
the most common and dangerous components 
of MS, increasing the risk of cardiovascular 
disease by 5,2 times. In our study of carbo-
hydrate metabolism disorders were 17 people 
that was 27,86 ± 5,74 % examinees. Among 
them, IGT is set at 11 people (18,03 ± 4,92 %), 
type 2 diabetes – in 6 (9,84 ± 3,81 %). The 

average fasting glucose among surveyed was 
9,16 ± 4,52 mmol/l. The average values of 
C-peptide, cortisol levels were within nor-
mal limits. There was a hyperinsulinemia in 
27,45 ± 6,25 % surveyed. Averages of fi brino-
gen amounted to 6,4 ± 2,5 g/l. Increased lev-
els of proinfl ammatory markers in terms of 
fi brinogen and the C-reactive protein found in 
21,57 ± 5,76 % of surveyed patients with meta-
bolic syndrome. 

As can be seen from the fi gure, most fre-
quently used components of the metabolic 
syndrome were examined arterial hyperten-
sion and obesity. According to the literature 
the frequency of dissemination of MS com-
ponents is different. However, most authors 
believe that the major components of the 
metabolic syndrome are abdominal obesity, 
and hypertension.

Thus, among people with MS were wom-
en, which amounted to 63,93 ± 6,15 % of the 
number of patients. It was found that the meta-
bolic syndrome is most often found in the age 
groups 40–49 and 50–59 years (26,23 ± 5,63 % 
and 40,98 ± 6,29 % respectively). The leading 
components of MS among surveyed were obe-
sity and hypertension (83,61 ± 4,74 %). In the 
structure of hypertension in people with MS 
prevalent hypertension of the second degree 
(66,67 ± 6,60 %).
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