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Abstract. Aim. The aim of the research was to study of the prevalence of hypertriglyceridemia and its importance in 
development of excess weight and obesity at the population level. Material and methods. A survey of 2013 inhabitants 
was conducted in Baku (SF-36). At the same time finger blood sample was taken to measure triglyceride level. Accutrend-
plus portative device (test system) was applied. Body weight was assessed using the World Health Organization index. 
Results and discussion. Hypertriglyceridemia was found in (33,7±1,1)% of inhabitants. In (24,5±1,0)% persons 
triglyceride level was (1,7±2,2) mmol/l. It was (2,3–5,6) mmol/l in (7,7±0,6)% of the participants. 5,7 mmol/l and greater 
values was seen in (1,5±0,2)% of them. Excess body weight was registered in (18,9±0,9)% of inhabitants. Different 
degrees of obesity were observed in (29,8±1,0)% of them. It was determined that body weight depends on triglyceride 
level. Triglyceride level was higher than 2,3 mmol/l in all cases of obesity. Conclusion. Hypertriglyceridemia, when 
combined with low physical activity and inadequate nutritional behavior, promotes development of excess body weight 
and obesity. Hypertriglyceridemia and obesity increase the risk of cardiovascular disease development.
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Реферат. Цель – изучение распространенности гипертриглицеридемии и ее значение в формировании лиш­
него веса и ожирения на популяционном уровне. Материал и методы. Был проведен опрос 2013 жителей 
Баку с помощью опросника SF-36, при этом у них была взята кровь из пальца для определения триглицеридов. 
Использовали портативное устройство (тест-систему) Accutrend-plus. Индекс массы тела рассчитывался по 
рекомендациям Всемирной организации здравоохранения. Результаты и их обсуждение. Гипертриглице­
ридемия выявлена у (33,7±1,1)% жителей, уровень триглицеридов составил (1,7±2,2) ммоль/л у (24,5±1,0)% из 
них, 2,3–5,6 ммоль/л – у (7,7±0,6)%, 5,7 ммоль/л и более – у (1,5±0,2)% из них. Избыточная масса тела отмечена 
у (18,9±0,9)% жителей, ожирение различной степени выраженности – у (29,8±1,0)% из них. Установлено, что 
масса тела зависит от уровня триглицеридов. Уровень триглицеридов был выше 2,3 ммоль/л во всех случаях 
ожирения. Выводы. Гипертриглицеридемия в сочетании с низкой физической активностью и неправильным 
питанием способствует формированию избыточной массы тела и ожирению. Гипертриглицеридемия и ожирение 
увеличивают риск развития сердечно-сосудистых заболеваний.
Ключевые слова: взаимосвязь, гипертриглицеридемия, ожирение, популяционное исследование.
Для ссылки: Чобанов, Р.Э. Особенности распространения триглицеридемии и ее значение в формирова­
нии избыточного веса и ожирения среди пожилого населения (популяционное исследование) / Р.Э. Чобанов, 
Я.Г. Гаджиева // Вестник современной клинической медицины. – 2020. – Т. 13, вып. 5. – С.40–45. DOI: 10.20969/
VSKM.2020.13(5).40-45.

R elevance. Cardiovascular pathology is one of 
the main causes of mortality in all developed 

countries. WHO (World Health Organization) estimates 
that by 2030 about 23,6 million people will die of 
cardiovascular disease every year [1]. Despite the 
introduction of new treatments, the mortality rate has 

risen over the last 6–8 years and remains uchanged 
[2]. Therefore, it is important to look for additional 
opportunities to reduce the risk of complications of 
cardiovascular disease and atherosclerosis. Despite 
strong efforts, cardiovascular diseases continue to 
have a serious impact on public health, increasing 
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the level of disability and mortality. In our country 
with a population of 10 million, in 2018 144719 cases 
of cardiovascular disease were registered among 
the able-bodied population, 2748 people became 
disabled and 33309 people died. The most common 
factor in the development of cardiovascular disease is 
hypercholesterolemia, its prevalence in the population 
was (>5 mmol/l) (78,6±0,9)% [3].

The European Congress of Cardiologists in Paris 
(30.09.2019) has updated the recommendations of 
the European Society of Cardiologists (ESC) and 
the European Atherosclerosis Society (EAS) on the 
treatment and diagnosis of dyslipidemia. In the three 
years since the publication of the previous version 
of the recommendations, a number of large and 
significant studies have been completed that have 
significantly influenced key positions in the new 
document, so that these studies provide information 
on the amount of triglycerides, their role in the 
development of cardiovascular disease, atherosclerosis 
[4]. Triglycerides play an important role in the vital 
functions of the body. According to modern research, an 
increase in the amount of triglycerides in the blood can 
lead to the development of cardiovascular diseases [5]. 

According to the largest epidemiological study 
(Framingham Study), the 1,7  mmol/l amount of 
triglycerides is a high risk for the development of 
cardiovascular diseases [6]. According to NCEP ATP III 
indicators, normal triglyceride level is <1,7  mmol/l; 
relatively high level is (2,3–5,6) mmol/l and very high 
level is >5,6 mmol/l [7].

Hypertriglyceridemia can be primary and secondary. 
Hereditary mechanisms play a role in primary 
hypertriglyceridemia. Secondary hypertriglyceridemia is 
more common and associated with metabolic diseases. 
In this case, high levels of triglycerides and low-density 
lipoprotein (LDL), as well as cholesterol- high-density 
lipoprotein (HDL) is observed. This condition is called 
mixed or combined dyslipidemia [8]. According to 
NHAMES studies, this condition is observed in 62% 
of cardiac patients [9]. High level of triglycerides and 
low level of cholesterol- high-density-lipoprotein (HDL) 
was 38,8% in the 22063 patients treated with statins in 
Europe and 26% in Canada [10].

So, now it is clinically proven that increased 
triglyceride (TG) amount plays an important role in 
the development of cardiovascular diseases [11, 12, 
13]. Increased cholesterol (CS) level in the body do 
not cause triglycerides, but with increased triglyceride 
amount there is always an increase in cholesterol, 
especially low-density lipoproteins. When cholesterol 
and triglyceride levels are elevated in blood plasma, 
it is necessary to normalize the triglyceride levels 
first, since this also causes a spontaneous decrease 
in cholesterol [14, 15, 16]. According to international 
recommendations, it is recommended to start the drug 
treatment if the triglyceride level is higher than 2,3 mmol/l 
and reduce it to 1,7 mmol/l [17, 18]. Non-medication 
correction should be performed if the triglyceride levels 
are within the range of 1,7–2,3 mmol/l [19].

 Although the prevalence of hypercholesterolemia 
is sufficiently studied at the population level, in many 
European countries, Russia, the United States and other 

countries its rate rises to 30% and higher [20, 21, 22]. 
However, overweight and obesity are also prevalent in 
the global population and they also considered to be the 
leading risk factors for cardiovascular and many other 
diseases [23, 24, 25]. 

Aim. To study of the prevalence of hypertriglyceride­
mia and its importance in the formation of excess weight 
and obesity at the population level. 

Material and methods. A survey of 2013 inhabitants 
was conducted in Baku. The study was conducted in 3 
city polyclinics (patients), 3 secondary schools and 5 
kindergartens (parents), as well as 12 trade facilities and 
offices (employees). An Azerbaijani version of the SF-
36 International Questionnaire has been compiled and 
a question-block has been prepared on socio-hygienic 
aspect, about health and disease [26]. A questionnaire 
was conducted at the same time with survey, after the 
relevant explanatory conversation blood was taken from 
the fingers of the participants’ fingers and was checked 
with the Accutrend Plus portable device and the result 
was reported within 1–2 minutes. Doctors, nurses, 
teachers, educators of children’s institutions participated 
in the work. In the questionnaire the participants’ body 
weight index was calculated based on their body and 
weight indicators (kg/m2). The obtained results were 
worked out by using a Students -test and a correlation 
coefficient [27]. 

Results and discussions. According to the results 
of the survey, only 216 people of 2013 [(10,7±0,7)%] 
have been tested for triglycerides at different times 
due to various diseases. Although (12,1±0,7]% of them 
reported cardiovascular diseases, (32,8±1,0)% had 
arterial hypertension, (25,2±1,0)% had endocrinological 
disease, most of them had diabetes, but the results  of 
the survey showed that the majority of the questionnai­
res were not active in medical application and medical 
treatment and were reluctant to leave the treatment as 
soon as the clinical symptoms passed. They postpone 
outpatient examinations because they are not free 
and are necessary for them. At the same time after 
appropriate explanations we were able to involve them 
in our less time-consuming research and the study was 
free where we were in contact. The results of the study 
were presented in Table 1.

HTG was found in 679 of 2013 people [(33,7±1,1)%], 
its level was 1,8–2,2  mmol/l in (24,5±1,0)% cases, 
2,3–5,6 mmol/l in (7,7±0,6)% cases, 5,7 mmol/l higher 
in (1,5±0,2)% cases. 

The age-related changes in HTG have been 
corroborated by correlational dependence. Thus, the 
triglyceride indicator between 1,8–2,2 mmol/l changes 
consistently with positive dependence at the age of 
survey participants’ from at least age 20 and up to 
70 years and older [r = + (0,94±0,05)%] and increases 
from (17,0±2,5)% to (34,5±3,1)% (p<0,001). With 
the same positive dependence (r  =  +0,88±0,09) in 
the triglyceride indicator 2,3–5,6  mmol/l triglycerides 
consistently change from (2,6±1,1)% to (10,5±2,0)% 
(t=3,46; p<0,001). No more than 5,7 mmol/l triglycerides 
were found in the respondents under the age of 
30. Consistently, as the age increases, triglyceride 
indicators increase from (0,6±0,3)% to (3,4±1,2)% 
(t=2,26; p<0,05).
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Age-related changes in triglycerides may be 
attributed to the fact that people become physically less 
active as they get older and prefer more calorie home 
foods and more nutrition. All of this leads to excess body 
weight which plays an important role in the increase 
in cholesterol and triglyceride concentration in body. 
The weight of the survey respondents is presented in 
Table 2.

In (51,3±1,1)% of respondents of the survey body 
weight was normal, but in the rest (48,7±1,1)% it 
was higher than normal (p<0,05). Thus, excess body 
weight (25,0–29,9 kg/m2), was found in (18,9±0,9)%, 
in (15,4±0,8)% (p<0,001) of them first degree obesity 
(30,0–34,9 kg/m2), in (18,6±0,7)% (p<0,001) of them 
second degree obesity (35,0–39,9 kg/m2), in (3,8±0,4)% 
(p<0,001) of them third degree obesity (40,0  kg/m2) 
was observed.

Overall, 600 people [(23,8±1,0)%] have been 
diagnosed with various degrees of obesity. As 

hypertriglycerides, obesity indicators also increase 
depending on age (ґ  =  0,89±0,08). Basically, if the 
survey found obesity in 600 out of 41 at the age of 
20 [(6,8±1,0)%], the rate increases consistently with 
age and increases to 93 cases at the age of 70 and 
older [(15,6±1,6)%; p<0,001]. Based on the questions 
asked, it was found that only 197 people [(32,8±1,3)%] 
consulted a doctor (mainly in first and second degree 
obesity). Physical activity, morning exercise, running, 
cycling, swimming, intensive walking and low-calorie 
food were assigned to all of them, and drug treatment 
was prescribed to 43 (third degree obesity) of them 
[(21,8±2,9)%]. Sustained weight loss was only seen 
in 718  people [(9,1±2,1)%; p<0,001]. The rest of 
them followed the doctor’s prescriptions periodically 
for no more than 4–5 months which didn’t enable the 
reduction of body weight. Thus, the number of obesity 
cases was observed on the background of high levels 
of hypertriglycerides (Table 3).

T a b l e  1 
Prevalence of hypertriglyceridemia  

in different age groups of the population

Age 
groups, 

year

The number of 
participants

 Frequency of different levels of triglycerides
˂1,7 mmol/l 1,7–2,2 mmol/l 2,3–5,6 mmol/l ≥5,7 mmol/l

Abs. % Abs. % Abs. % Abs. %
 ˂20
20–29
30–39
40–49
50–59
60–69
≥70

230
286
315
327
314
303
238

185
220
221
219
194
172
123

88,4±2,6
76,9±2,1
70,2±2,6
67,0±1,9
61,8±2,7
56,8±2,9
51,7±3,2

39
52
71
76
85
88
82

17,0±2,5
18,2±2,0
22,5±2,4
23,2±2,3
27,1±2,6
23,0±2,6
34,5±3,1

6
14
21
29
26
34
25

2,6±1,1
4,9±1,1
6,7±1,4
8,9±1,6
8,3±1,6
11,2±1,8
10,5±2,0

–
–
2
3
9
9
8

–
–

0,6±0,3
0,9±0,5
2,9±0,9
3,0±1,0
3,4±1,2

Total 2013 1334 66,3±1,1 493 24,5±1,0 155 7,7±0,6 31 1,5±0,2

T a b l e  2
 Prevalence of excess body weight and obesity in different age groups of the population

Age 
groups,

year 

The 
number of 

participants 

Detection frequency of different levels of excess body weight and obesity
˂25,0 kg/m2 25,0–29,9 kg/m2 30,0–34,9 kg/m2 35,0–39,9 kg/m2 ≥40,0 kg/m2

Abs. % Abs. % Abs. % Abs. % Abs. %
˂20 230 137 59,6±3,2 52 22,6±2,8 27 11,7±2,1 14 6,1±1,6 – –
20–29 286 158 55,2±2,9 68 23,8±2,5 35 12,2±1,9 25 8,7±1,7 – –
30–39 315 172 54,6±2,8 70 22,2±2,3 40 12,7±1,9 29 9,2±1,6 4 1,3±0,6
40–49 327 164 50,2±2,8 75 22,9±2,3 48 14,7±2,0 32 9,8±1,6 8 2,4±0,8
50–59 314 150 47,8±2,8 51 16,2±2,1 57 18,2±2,2 32 10,2±1,7 24 7,6±1,5
60–69 303 145 47,9±2,9 32 18,6±1,8 58 19,1±2,3 46 15,2±2,1 22 7,3±1,5
≥70 238 106 44,5±3,2 33 13,9±2,2 46 19,3±2,6 35 14,7±2,3 18 7,6±1,7
Total 2013 1032 51,3±1,1 381 18,9±0,9 311 15,4±0,8 213 10,6±0,7 76 3,8±0,4

T a b l e  3 
Mutual dependence of prevalence of hypertriglycerides , excess body weight and obesity 

Body weight, 
kg/m2

Body weight frequency
Frequency of different levels of triglycerides 

˂1,7 mmol/l 1,7–2,2 mmol/l 2,3–5,6 mmol/l ≥5,7 mmol/l 
Abs. % Abs.  % Abs. % Abs. % Abs. %

˂25,0 1032 51,3±1,1 906 87,8±1,0 120 11,6±1,0 6 0,6±0,2 – –
25,0–29,9 381 18,9±0,9 279 73,2±2,3 96 25,1±2,2 6 1,6±0,6 – –
30,0–34,9 311 15,4±0,8 126 40,5±2,8 161 51,8±2,8 21 6,8±1,4 3 1,0±0,5
35,0–39,9 213 10,6±0,7 23 10,8±2,1 116 54,5±3,4 60 28,1±3,1 14 6,6±1,7
≥40,0 76 3,8±0,4 – – – – 62 81,6±4,5 14 38,4±4,5
Total 2013 100,0±0,0 1334 66,3±1,1 493 24,5±1,0 155 7,7±0,6 31 1,5±0,2
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All obesity cases were observed in the people with 
hypertriglyceride indicator of more than 2,3  mmol/l. 
Thus, third degree obesity wasn’t observed in the people 
with hypertriglyceride indicator of <2,3 mmol/l. The table 
shows that there is a dependence between body weight 
and the concentration of triglycerides in the body. For 
example, normal body weight in triglyceride level of 
1,7–2,3 mmol/l was observed only in (11,6±1,0)% of the 
survey participants. At this level of hypertriglycerides 
excess weight (25,1±2,2)% (p<0,01), especially first 
and second degree obesity, and according to this, 
(51,8±2,8)% (p<0,001) and (54,5±3,4)% (p<0,05) 
cases were observed. At 2,3–5,6  mmol/l level of 
hypertriglycerides these indicators rise from (0,6±0,2)% 
to (83,6±4,5)% (p<0,001). In general, as mentioned 
above, 451 different degrees of obesity have been 
observed together with high levels of triglycerides. 

Conclusion. Mentions above let us tell that 
hypertriglyceridemia, together with low physical 
activity and inadequate nutritional behavior play an 
important role in the formation of excess weight and 
obesity. If we take into account that due to international 
recommendations medication must be taken when 
hypertriglyceridemia are less than 2,3 mmol/l, statins 
used in this regard will also help to improve obesity 
rates. Other measures to improve obesity, extension of 
physical activity and normalization of nutritional behavior 
will also help in the reduction of hypertriglyceridemia. 
In this regard, it is important to improve the forms 
of information-explanatory work to increase the 
population’s motivation to correct these risk factors. 
The importance of this work is also based on the fact 
that hypertriglyceridemia and obesity are often found 
together, and their interaction increases the risk of 
developing cardiovascular diseases (at the population 
level).
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