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METABOLIC SYNDROME AND OBESITY IN CHILDREN AS A SOCIAL AND HYGIENIC ISSUE
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The problem of pediatric obesity focused on risk factors at early stages because their modification can reduce the risk of later metabolic diseases and disability. It 

is the metabolic syndrome that describes a set of cardiometabolic risk factors, including abdominal obesity, insulin resistance, elevated blood pressure, high level 

of triglycerides and low level of high-density lipoproteins that increase the risk of cardiovascular diseases and type 2 diabetes mellitus. Obesity mainly determines 

statistical values that characterize the case with endocrine gland diseases among children and adolescents in the Republic of Tatarstan. Obesity is not growing at 

the same rate any more. The current level of excessive weight in children is too high and requires intervention at the level of the community and school. Inactivity 

and non-rational nutrition can contribute to formation of excessive body mass among children. Regular physical activity and better nutrition of adolescents is a 

worthy investment in the health of future generations.
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МЕТАБОЛИЧЕСКИЙ СИНДРОМ И ОЖИРЕНИЕ У ДЕТЕЙ КАК СОЦИАЛЬНО-ГИГИЕНИЧЕСКАЯ 
ПРОБЛЕМА
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Проблема детского ожирения поставила в центр внимания факторы риска на ранних стадиях, так как их модификация может снизить риск более 

поздних метаболических заболеваний и инвалидности. Ожирение больше не растет теми же темпами, текущий уровень избыточного веса и ожирения у 

детей слишком высок и требует вмешательства на уровне сообщества и школы. Малоподвижный образ жизни, нерациональное питание могут вносить 

вклад в формирование избыточной массы тела среди детского населения. Регулярная физическая активность подростков, наряду с улучшением их 

питания, является достойной инвестицией в здоровье будущих поколений.
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In 2019, 18% of children aged 5 to 19 and 6% of children under 
five years had an excessive weight or obesity. Moreover, 340 
million of children and adolescents aged 5–19 had an excessive 
weight or obesity. The recent international and national studies 
display a growing obesity epidemic among schoolchildren, 
especially among children aged 6–19 during the last three 
decades [1]. Obesity is no longer growing at the same rate, 
the current level of excessive weight and obesity in children is 
too high and requires intervention at the level of the society and 
school [2]. It is the metabolic syndrome that describes a set of 
cardiometabolic risk factors, including abdominal obesity, insulin 
resistance, increased blood pressure, high level of triglycerides 
and low level of high-density lipoproteins that increase the risk 
of cardiovascular diseases and type 2 diabetes mellitus [3]. 
Obesity largely determines statistical values that characterize 
the case with endocrine gland diseases among children and 

adolescents in the Republic of Tatarstan. It is impossible not to 
pay attention to more than a two-fold increase in prevalence 
of obesity among patients aged 15–17 during the period. The 
fact needs analysis and immediate actions [4].

The probability of obesity developed among the adults 
who had an excessive body mass in childhood is increased 
5 times as compared with children having a normal body 
mass. Inactivity and improper nutrition can contribute to an 
excessive body mass among children [5]. Thus, understanding 
determinants of children’s obesity and their interactions is 
fundamental to development of strategies aimed to struggle 
the epidemic [6–11].

The problem of pediatric obesity has put risk factors at 
early stages in the center of attention, as their modification can 
reduce the risk of later metabolic diseases and disability. In the 
Republic of Tatarstan, a number of children with obesity has 
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increased many times within the last 20 years. In 2020, there 
were 14.2 thousand people in the Republic of Tatarstan [4].

Modern data about epidemiology and reasons for obesity 
in children and adolescents along with modern treatment 
strategies are described in reviews by Hiba Jebeile, Aaron 
S Kelly, Grace O’Malley, Louise A Baur. Prior to COVID-19, 
the prevalence of obesity among children and adolescents in 
many countries with a high level of income has reached the 
plateau though the level of obesity increased. In the pandemic, 
children and adolescents from several countries managed 
to gain weight. Obesity is associated with cardiometabolic 
and psychosocial comorbidity and premature morbidity 
among adults. Developed and preserved obesity is mainly 
explained by a biosocioecological scheme where the biological 
predisposition, socioeconomical and ecological factors interact 
and promote deposition and growth of fatty tissue.

First-line therapy involves family behavioral activities to fight 
obesity, including diet, physical activity, inactivity and quality of 
sleep along with the strategies of changed behavior. The benefit 
of intense dietary approaches, pharmacotherapy, metabolic and 
bariatric surgeries as additional treatment methods is proven. 
However, the majority of countries have a limited access to 
these treatment modalities. The studies confirm that formation 
of the program for personalization and individualization of 
obesity treatment in children and adolescents and their 
implementation in clinical practice are still necessary [12].

According to Kyle R Leister, Burak T Cilhoroz, Jared 
Rosenberg, Elise C Brown, Joon Young Kim, variation in the 
parameters of metabolic syndrome (MS) in children prevents 
consensus in relation to diagnostic criteria in this population. 
In spite of these irregularities, it has been found out that 
physical exercises can mitigate the negative consequences 
of MS. The studies confirm that adolescents with MS have a 
higher probability to obtain metabolic complications as soon 
as they become older. The studies of the prognostic nature 
of MS in adolescents concentrate on the association with 
the future development of MS as an adult, type 2 diabetes 
mellitus, cardiovascular diseases and atherosclerosis. General 
criteria of the studies include measurements of BMI, HDL, 
triglycerides, glucose and BP. The studies have shown that the 
presence and severity of MS in childhood can be associated 
with an increased rate of MS and other cardiovascular diseases 
subsequently. The conclusions show that it is important to 
eliminate MS-associated symptoms in adolescents to prevent 
MS and/or cardiovascular diseases as adults [13].

According to Jie Cai, Yaping Zhao, Jing Wang, Lei Wang, 
physical activity among children can be developed with support 
of the society. Government, community, educational institutions, 
kindergartens and children’s sports clubs should cooperate to 
create a system of social support of physical activity of children 
within a family. In accordance with analysis of the authors, it 

has been found out that Government plays a guiding role in 
the development of physical activity of children in a family by 
way of creation and implementation of the program aimed at 
prevention and periodic health examination of children with 
metabolic syndrome and obesity. It is the society that provides 
additional support to physical activity of children in a family. 
Thus, it is necessary to develop an adequate set of population 
and personalized medical and preventive along organizational 
and administrative activities aimed to prevent obesity. An 
educational institution is not just a center of development of 
physical activity of children in a family. It also plays an important 
role in promotion of physical upbringing of children among 
parents [14].

CONCLUSIONS

Based on the study results, certain recommendations 
concerning nutrition and physical activity of students can 
be developed and effective educational programs can be 
determined. Excessive body mass and obesity in children and 
adolescents can be prevented due to interventions aimed at the 
change in the way of life, formation of a habit to physical activity 
and rational nutrition. Prevented obesity in children can produce 
a favorable effect on health not only in childhood, but also in 
an adult life [5]. Several risk factors, which are interrelated and 
enhance the effect of one another, thereby greatly increasing 
the risk, are commonly found in one child. The basis of health 
and healthy habits are established in childhood, with proper 
nutrition and physical activity being an essential part hereof.

Early diagnostics of metabolic disturbances will enable to 
detect a group of risk requiring close monitoring and immediate 
actions. An excessive body mass, especially obesity, increases 
a risk of cardiovascular diseases, non-insulin dependent 
diabetes mellitus, different forms of cancer and disability.

Teaching physical culture and formation of a healthy 
lifestyle, which requires well prepared and motivated teachers, 
should play a key role in the area of health during the entire life. 
Promotion of a healthy lifestyle through a regular physical activity 
and proper nutrition in childhood and adolescence along with 
simultaneous adoption of professional preventive measures to 
reduce excessive body mass and obesity is crucial to public 
health. Regular physical activity and proper nutrition should be 
part of a daily life. Secondary school children probably belong 
to the most suitable contingent to promote proper nutrition and 
regular physical activity; they can also promote involvement of 
parents and a broader public. Regular physical activity and 
improved nutrition of adolescents are a worthy investment 
in health of future generation. The results obtained during 
the study should be taken into account while developing the 
strategies of preventing obesity in children, including a wider 
involvement of families and preventive work at schools [15–20].

References

1. Cvetković B, Cvetković M, Petrušič T, Đorđić V, Bubanj S, Popović 
B, Andrašić S, Buišić S, Bogataj Š. Nutrition and Physical Activity 
Behavior in 11–14-Year-Old Schoolchildren in Serbia. Children 
(Basel). 2021; 8 (8): 625. DOI: 10.3390/children8080625. PMID: 
34438516; PMCID: PMC8394318.

2. Al-Taiar A, Alqaoud N, Ziyab AH, Alanezi F, Subhakaran M, Sharaf 
Alddin R, Anna Jeng H, Akpinar-Elci M. Time trends of overweight 
and obesity among schoolchildren in Kuwait over a 13-year period 
(2007–2019): repeated cross-sectional study. Public Health Nutr. 
2021; 24 (16): 5318–5328. DOI: 10.1017/S1368980021003177. 
Epub 2021 Aug 3. PMID: 34342262.

3. Reisinger C, Nkeh-Chungag BN, Fredriksen PM, Goswami 
N.  The prevalence of pediatric metabolic syndrome-a critical 
look on the discrepancies between definitions and its clinical 
importance. Int J Obes (Lond). 2021; 45 (1): 12–24. DOI: 10.1038/
s41366-020-00713-1. Epub 2020 Nov 18. PMID: 33208861; 
PMCID: PMC7752760.

4. Shulaev AV, Shajdullina MR, Valeeva FV i dr. Kliniko-statisticheskij analiz 
urovnja zabolevaemosti jendokrinnoj sistemy, rasstrojstva pitanijai 
narushenija obmena veshhestv sredi detej i podrostkov v Respublike 
Tatarstan. Vestnik sovremennoj klinicheskoj mediciny. 2021; 14 (6): 
82–93. DOI: 10.20969/VSKM.2021.14(6).82-93. Russian.



12 RUSSIAN BULLETIN OF HYGIENE | 4, 2022 | RBH.RSMU.PRESS

LITERATURE REVIEW

5. Dadaeva VA, Aleksandrov AA, Drapkina OM. Profilaktika ozhirenija 
u detej i podrostkov. Profilakticheskaja medicina. 2020; 23 (1): 
142–147. DOI: 10.17116/profmed202023011142. Russian.

6. do Carmo AS, Mendes LL, Pessoa MC, Meireles AL, da 
Silva AAM, Dos Santos LC. Family characteristics, perceived 
environment for physical activity, and childhood obesity: An 
approach with structural equation models. Am J Hum Biol. 2021; 
33 (6): e23560. DOI: 10.1002/ajhb.23560. Epub 2020 Dec 29. 
PMID: 33377256.

7. Berdysheva OI, Vahlova  IV, Zajkova IO i dr. Ozhirenie i 
metabolicheskij sindrom u detej. Ural’skij medicinskij zhurnal. 
2011; 7 (85): 102–106. Russian.

8. Nikitina TA. Harakteristika metabolicheskogo sindroma u 
detej podrostkovogo vozrasta. Vestnik Ivanovskoj medicinskoj 
akademii. 2010; 15 (4): 19–23. Russian.

9. Peterkova  V, Vasjukova O.  Metabolicheskij sindrom u detej i 
podrostkov: kriterii diagnoza i osobennosti terapii. Vrach. 2009; 
5: 34–37. Russian.

10. Volevodz NN, Bogova EA, Nemcova MV i dr. Osobennosti 
ozhirenija i metabolicheskih narushenij pri sindrome Pradera-Villi 
u detej Problemy jendokrinologii. 2014; 60 (1): 24–31. DOI: 
10.14341/probl201460124-31. Russian.

11. Ershevskaja AB, Bogdashov DS. Faktory metabolicheskogo 
programmirovanija u detej s ozhireniem i prediktorami 
metabolicheskogo sindroma. Vestnik Novgorodskogo 
gosudarstvennogo universiteta. 2016; 6 (97): 55–58. Russian.

12. Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in children 
and adolescents: epidemiology, causes, assessment, and 
management. Lancet Diabetes Endocrinol. 2022; 10 (5): 351–
365. DOI: 10.1016/S2213-8587(22)00047-X. Epub 2022 Mar 3. 
PMID: 35248172.

13. Leister KR, Cilhoroz BT, Rosenberg J, Brown EC, Kim JY. 
Metabolic syndrome: Operational definitions and aerobic and 
resistance training benefits on physical and metabolic health in 

children and adolescents. Diabetes Metab Syndr. 2022; 16 (6): 
102530. DOI: 10.1016/j.dsx.2022.102530. Epub 2022 Jun 8. 
PMID: 35709585.

14. Cai J, Zhao Y, Wang J, Wang L. Influencing factors of children’s 
physical activity in family. BMC Public Health. 2022 Apr 19; 22(1): 
787. DOI: 10.1186/s12889-022-13235-4. PMID: 35440083; 
PMCID: PMC9020037.

15. Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in children 
and adolescents: epidemiology, causes, assessment, and 
management. Lancet Diabetes Endocrinol. 2022 May; 10 (5): 
351–365. DOI: 10.1016/S2213-8587(22)00047-X. Epub 2022 
Mar 3. PMID: 35248172.

16. Leister KR, Cilhoroz BT, Rosenberg J, Brown EC, Kim JY. 
Metabolic syndrome: Operational definitions and aerobic and 
resistance training benefits on physical and metabolic health in 
children and adolescents. Diabetes Metab Syndr. 2022 Jun; 16 
(6): 102530. DOI: 10.1016/j.dsx.2022.102530. Epub 2022 Jun 
8. PMID: 35709585.

17. Dadaeva VA, Aleksandrov AA, Drapkina OM. Profilaktika ozhirenija 
u detej i podrostkov. Profilakticheskaja medicina. 2020; 23 (1): 
142–147. DOI: 10.17116/profmed202023011142. Russian.

18. Jankowska A, Brzeziński M, Romanowicz-Sołtyszewska A, 
Szlagatys Sidorkiewicz A.  Metabolic Syndrome in Obese 
Children-Clinical Prevalence and Risk Factors. Int J Environ Res 
Public Health. 2021; 18 (3): 1060. DOI: 10.3390/ijerph18031060.

19. Aalemi AK, Hamdard AG, Chen H.  Association of metabolic 
syndrome with pediatric psoriasis: a case-control study in Kabul, 
Afghanistan. Int J Dermatol. 2020; 59 (4): 451–456. DOI: 10.1111/
ijd.14805.

20. López-Contreras IN, Vilchis-Gil J, Klünder-Klünder M, et al. 
Dietary habits and metabolic response improve in obese children 
whose mothers received an intervention to promote healthy 
eating: randomized clinical trial. BMC Public Health. 2020; 20 (1): 
1240. DOI: 10.1186/s12889-020-09339-4.

Литература

1. Cvetković B, Cvetković M, Petrušič T, Đorđić V, Bubanj S, Popović 
B, Andrašić S, Buišić S, Bogataj Š. Nutrition and Physical Activity 
Behavior in 11–14-Year-Old Schoolchildren in Serbia. Children 
(Basel). 2021; 8(8):625. DOI: 10.3390/children8080625. PMID: 
34438516; PMCID: PMC8394318.

2. Al-Taiar A, Alqaoud N, Ziyab AH, Alanezi F, Subhakaran M, Sharaf 
Alddin R, Anna Jeng H, Akpinar-Elci M. Time trends of overweight 
and obesity among schoolchildren in Kuwait over a 13-year period 
(2007–2019): repeated cross-sectional study. Public Health Nutr. 
2021;24(16):5318–5328. DOI: 10.1017/S1368980021003177. 
Epub 2021 Aug 3. PMID: 34342262.

3. Reisinger C, Nkeh-Chungag BN, Fredriksen PM, Goswami 
N.  The prevalence of pediatric metabolic syndrome-a critical 
look on the discrepancies between definitions and its clinical 
importance. Int J Obes (Lond). 2021;45(1):12–24. DOI: 10.1038/
s41366-020-00713-1. Epub 2020 Nov 18. PMID: 33208861; 
PMCID: PMC7752760.

4. Шулаев  А.  В., Шайдуллина  М.  Р., Валеева  Ф.  В. и др. 
Клинико-статистический анализ уровня заболеваемости 
эндокринной системы, расстройства питания и нарушения 
обмена веществ среди детей и подростков в Республике 
Татарстан. Вестник современной клинической медицины. 
2021; 14 (6): 82–93. DOI: 10.20969/VSKM.2021.14(6).82-93.

5. Дадаева  В.  А., Александров  А.  А., Драпкина  О.  М. 
Профилактика ожирения у детей и подростков. 
Профилактическая медицина. 2020; 23 (1): 142–147. DOI: 
10.17116/profmed202023011142.

6. do Carmo AS, Mendes LL, Pessoa MC, Meireles AL, da Silva AAM, 
Dos Santos LC. Family characteristics, perceived environment 
for physical activity, and childhood obesity: An approach with 
structural equation models. Am J Hum Biol. 2021; 33 (6): e23560. 
DOI: 10.1002/ajhb.23560. Epub 2020 Dec 29. PMID: 33377256.

7. Бердышева  О.  И., Вахлова  И.  В., Зайкова  И.  О. и др. 
Ожирение и метаболический синдром у детей. Уральский 
медицинский журнал. 2011; 7 (85): 102–106.

8. Никитина Т. А. Характеристика метаболического синдрома 
у детей подросткового возраста. Вестник Ивановской 
медицинской академии. 2010; 15 (4): 19–23.

9. Петеркова В., Васюкова О. Метаболический синдром у детей 
и подростков: критерии диагноза и особенности терапии. 
Врач. 2009; 5: 34–37.

10. Волеводз Н. Н., Богова Е. А., Немцова М. В. и др. Особенности 
ожирения и метаболических нарушений при синдроме 
Прадера-Вилли у детей. Проблемы эндокринологии. 2014; 
60 (1): 24–31. DOI: 10.14341/probl201460124-31.

11. Ершевская А. Б., Богдашов Д. С. Факторы метаболического 
программирования у детей с ожирением и предикторами 
метаболического синдрома. Вестник Новгородского 
государственного университета. 2016; 6 (97): 55–58.

12. Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in children and 
adolescents: epidemiology, causes, assessment, and management. 
Lancet Diabetes Endocrinol. 2022; 10 (5): 351–365. DOI: 10.1016/
S2213-8587(22)00047-X. Epub 2022 Mar 3. PMID: 35248172.

13. Leister KR, Cilhoroz BT, Rosenberg J, Brown EC, Kim JY. 
Metabolic syndrome: Operational definitions and aerobic and 
resistance training benefits on physical and metabolic health in 
children and adolescents. Diabetes Metab Syndr. 2022; 16 (6): 
102530. DOI: 10.1016/j.dsx.2022.102530. Epub 2022 Jun 8. 
PMID: 35709585.

14. Cai J, Zhao Y, Wang J, Wang L. Influencing factors of children’s 
physical activity in family. BMC Public Health. 2022 Apr 19; 22 
(1): 787. DOI: 10.1186/s12889-022-13235-4. PMID: 35440083; 
PMCID: PMC9020037.

15. Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in children 
and adolescents: epidemiology, causes, assessment, and 
management. Lancet Diabetes Endocrinol. 2022 May; 10 (5): 
351–365. DOI: 10.1016/S2213-8587(22)00047-X. Epub 2022 
Mar 3. PMID: 35248172.

16. Leister KR, Cilhoroz BT, Rosenberg J, Brown EC, Kim JY. 
Metabolic syndrome: Operational definitions and aerobic and 



13РОССИЙСКИЙ ВЕСТНИК ГИГИЕНЫ | 4, 2022 | RBH.RSMU.PRESS

ОБЗОР ЛИТЕРАТУРЫ

resistance training benefits on physical and metabolic health in 
children and adolescents. Diabetes Metab Syndr. 2022 Jun; 16 
(6): 102530. DOI: 10.1016/j.dsx.2022.102530. Epub 2022 Jun 
8. PMID: 35709585.

17. Дадаева  В.  А., Александров  А.  А., Драпкина  О.  М. 
Профилактика ожирения у детей и подростков. 
Профилактическая медицина. 2020; 23 (1): 142–147. DOI: 
10.17116/profmed202023011142.

18. Jankowska A, Brzeziński M, Romanowicz-Sołtyszewska A, 
Szlagatys Sidorkiewicz A.  Metabolic Syndrome in Obese 

Children-Clinical Prevalence and Risk Factors. Int J Environ Res 
Public Health. 2021; 18 (3): 1060. DOI: 10.3390/ijerph18031060.

19. Aalemi AK, Hamdard AG, Chen H. Association of metabolic syndrome 
with pediatric psoriasis: a case-control study in Kabul, Afghanistan. Int 
J Dermatol. 2020; 59 (4): 451–456. DOI: 10.1111/ijd.14805.

20. López-Contreras IN, Vilchis-Gil J, Klünder-Klünder M, et al. 
Dietary habits and metabolic response improve in obese children 
whose mothers received an intervention to promote healthy 
eating: randomized clinical trial. BMC Public Health. 2020; 20 (1): 
1240. DOI: 10.1186/s12889-020-09339-4.


