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ANALYSIS OF PUBLICATION TRENDS IN RESEARCH ON PHYSICAL DEVELOPMENT 
OF CHILDREN AND ADOLESCENTS

The large body of accumulated scientific material requires not only literature reviews, but also an analysis of authors’ current publication activity and a search 

for possible research priority areas. This study aimed to analyze publications addressing the physical development of children and adolescents during the past ten 

years. We searched for papers in https://elibrary.ru/, narrowing the selection only to sources belonging to the core of the RSCI. The search spanned the period from 

the beginning of 2014 to the first quarter of 2025. The keywords were "physical development," "children and adolescents." We found that more than 500 studies 

on the topic have been published in 33 journals over the past decade. This study highlights the most cited publications, outlines the range of current research 

topics, and discusses the prospects of future investigations. The analysis of publication activity related to the studies considering physical development of children, 

adolescents and youth has demonstrated continued relevance of research in this area. However, it should rely on big data, cross-discipline approach involving 

leading schools of thought, monitoring of previously published papers to avoid duplication, fundamental research as basis of the efforts, and domestic scholar 

traditions. Other prerequisites of efficient studies in this field include exchange of scientific experience and cross-citation of papers that supports comparisons 

of the results.
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О. Ю. Милушкина1, В. И. Попов2, А. Н. Моргун1, Н. А. Скоблина1, Д. М. Федотов3, Р. Д. Девришов4      , Е. В. Скоблина5, Ю. Л. Тихонова1

АНАЛИЗ ПУБЛИКАЦИОННОЙ АКТИВНОСТИ ПО ПРОБЛЕМЕ ИЗУЧЕНИЯ ФИЗИЧЕСКОГО РАЗВИТИЯ 
ДЕТЕЙ И ПОДРОСТКОВ

Учитывая обширный накопленный научный материал, возникла необходимость не только обзора литературы, но и анализа современного состояния 

публикационной активности авторов и поиска возможных приоритетных направлений исследований. Целью работы было проанализировать 

публикационную активность по проблеме изучения физического развития детей и подростков за последние 10 лет. Для анализа использовали ресурс 

https://elibrary.ru/. Поиск источников осуществлялся среди источников, входящих в ядро РИНЦ. Глубина поиска включала публикации за период 

с начала 2014 г. по первый квартал 2025 г. Поиск осуществляли по ключевым словам «физическое развитие», «дети и подростки». Установлено, что за последние 

10 лет опубликовано более 500 исследований по теме в 33 журналах. Показаны наиболее цитируемые публикации, очерчен круг современной тематики 

исследований, обсуждены перспективы исследований. Анализ публикационной активности по проблеме изучения физического развития детей, 

подростков и молодежи продемонстрировал, что исследования в этом направлении не теряют своей актуальности. Однако они требуют решения 

на современном уровне на основе использования облачной платформы big data и предполагают интеграцию специалистов различных специальностей, 

представляющих ведущие научные школы, детальное изучение уже опубликованных исследований для исключения дублирования, базирование 

вновь планируемых научных работ на фундаментальных исследованиях, учет отечественных традиций. Помимо этого, необходимы обмен научным 

опытом, перекрестное цитирование научных материалов, подтверждающее сравнительный анализ полученных результатов с другими.
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In Russia, physical development of children has been a subject 
of research for historically long time. Ferdinand Friedrich 
Erisman, the founder of the Russian hygiene school, laid 
the foundation for analyzing the physical development of children 
and adolescents in long-term dynamics [1].

Physical development indicators are used to characterize 
public health, and they reflect the socio-hygienic and economic 
well-being of a region, which, as suggested by several 
researchers, necessitates timely collection of the younger 
generation's physical development data and their comparison 
over time [2].

Given the large body of accumulated scientific material, 
it is necessary to not only review the literature, but also 
to analyze the authors’ current publication activity, search 
for possible research priority areas, and substantiate the relevance 
of scientific investigations in this field.

This study aimed to analyze publications addressing 
the physical development of children and adolescents during 
the past ten years.

METHODS

We used the Russian Science Citation Index (RSCI, https://elibrary.ru/ 
(cited 28.01.2025)) to analyze the publication activity related 
to research in physical development of children and adolescents. 
The search for papers was limited to the sources included 
in the core of the RSCI; the publication time span — from 
the beginning of 2014 to the first quarter of 2025. There were 
three stages to the search. At the first stage, we entered 
"physical development" in the "Search for" field of the RSCI's 
advanced search tool, and applied the following modifiers: 
keyword presence in titles and keywords; type of paper —
journal articles; publication date from 2014 to 2025. The search 
returned 5054 works. At the second stage, we used the "Continue 
searching among the found results" tool and added "children OR 
teenagers" to the query. This attempt yielded 945 publications 
by 762 authors (mostly Russian) with a total of 7055 citations. 
At the third stage, we selected papers published in the media 
part of the RSCI core. Ultimately, the number of works included 
in the analysis was 566. They covered the processes of growth 
and development of the country's child population taking into 
account the impact of climatic, geographical, ethnic, socio-
economic, medical, social and other factors. We discarded 
publications investigating the specifics of physical development 
of children and adolescents with somatic diseases or practicing 
certain sports.

At the data processing stage, GigaChat 2.0 (https://giga.chat) 
was used as an auxiliary tool to build the word cloud, cluster 
the selected papers, and calculate the frequency of occurrence 
of authors. The results were verified and edited by the authors 
in accordance with modern approaches to data processing 
[3]. The data was visualized using the Word Cloud service 
(https://diaclass.ru/cloud/).

RESULTS

We analyzed the journals that published the studies investigating 
aspects of physical development of the child population (Table).

The journals that published the articles reflect the research 
directions the authors work in. There were more than 33 such 
journals; Table above gives the main of them. The most popular 
journals among the authors were "Hygiene and Sanitation" 
(3.2.1 Hygiene) — 16 articles; "Bulletin of Moscow University. 
Series 23: Anthropology" (3.3.1 Anatomy and anthropology) — 16; 
"Theory and Practice of Physical Culture" (5.8.4 Physical 

culture and professional physical training) — 16; "Public Health 
and Habitat" (3.2.1 Hygiene) — 15; "Russian Pediatric Journal" 
(3.1.21 Pediatrics) — 10 articles. There were also publications 
in other journals that publish materials on preventive medicine, 
pediatrics, and physical education.

We have identified articles with the maximum number 
of citations by year. This angle reflects current trends in the study 
of the physical development of the child population. In 2014, 
an article with 33 citations was published in "Theory and Practice 
of Physical Culture"; it covered the impact of sports on the physical 
development of students [4].

An article with 52 citations published in 2015 in the "Kazan 
Medical Journal" considered the problem of assessing the physical 
development of children and adolescents [5].

In 2016, the same journal published an article on the study 
of the physical development of schoolchildren in a modern 
metropolis, which was cited 38 times [6].

An article about the use of bioimpedance to assess 
the component composition of the human body and the potential 
of this method in the study of physical development was published 
in 2017 in "Bulletin of St. Petersburg University. Medicine"; 
it gathered 143 citations [7].

An article by a team of pediatricians that discussed 
assessment of the physical development of children of middle 
and senior school age based on the results of a one-stage 
study was published in 2018 in "Pediatric Pharmacology." 
It was cited 63 times [8].

In 2019, the next installment of a discussion on methods 
of assessing the physical development of the child population 
factoring in the specifics of the region — St. Petersburg, in that 
case — was published in "Pediatrician," and cited 38 times [9].

The same team of authors continued to elaborate on the topic 
in 2020: they published an article in "Issues of Practical 
Pediatrics" that covered screening assessment of the nutritional 
status of schoolchildren living in various regions of the Russian 
Federation. This work amassed 27 citations [10].

The results of a large-scale study of the state of health 
and physical development of children and adolescents in school 
ontogenesis were published in "Healthcare of the Russian 
Federation" in 2021, and cited 84 times [11].

The long-term study of physical development of children 
in various regions of Russia retains its relevancy, as it allows 
characterizing the current acceleration and deceleration 
processes. An article on this topic was published in "Human 
Ecology" in 2022. It was cited 39 times [12].

In 2023, "Theory and practice of physical culture" published 
an article demonstrating the functional capabilities of detrained 
adolescents, which was cited seven times; in 2025, the same 
journal delivered a piece analyzing the physical capabilities 
of asthenized young men during regular training, which 
amassed 16 citations [13, 14].

Among the authors of the above articles are well-known 
pediatricians: L.S. Namazova-Baranova, Academician of the Russian 
Academy of Sciences, et al; V.L. Gritsinskaya, professor, 
et al; hygienists — V.R Kuchma, corresponding member 
of the Russian Academy of Sciences, I.B Ushakov, academician 
of the Russian Academy of Sciences, O.Yu. Milushkina, 
corresponding member of the Russian Academy of Sciences, 
V.I. Popov, corresponding member of the Russian Academy 
of Sciences, N.A. Skoblina, professor, I.K. Rapoport, professor; 
renowned anthropologists, specialists in physical culture 
and sports. The word cloud below reflects the contribution 
of the authors.

Professor V.L. Gritsinskaya, representing the St. Petersburg 
pediatric school of thought, is the most prolific author with 10 articles 
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Table. Analysis of journals containing studies investigating aspects of physical development of the child population

Journal title Number of published articles

Hygiene and Sanitation 16

Bulletin of the Moscow University. Series 23: Anthropology 16

Theory and Practice of Physical Culture 16

Public Health and Habitat 15

Russian Pediatric Journal 10

Questions of Children's Dietetics 5

Human ecology 5

Problems of Social Hygiene, Public Health and the History of Medicine 5

Human. Sport. Medicine 4

Yakut Medical Journal 4

Bulletin of Novosibirsk State Pedagogical University 4

Questions of Practical Pediatrics 4

Physical Education of Students 4

Preventive Medicine 4

Acta Biomedica Scientifica 3

Science for Education Today 3

Pedagogics, Psychology, Medical-Biological Problems of Physical Training and Sports 3

Questions of Nutrition 3

Bulletin of St. Petersburg University. Medicine 2

News of the Russian Military Medical Academy 2

Kazan Medical Journal 1

Health Risk Analysis 1

Siberian Psychological Journal 1

Siberian Scientific Medical Journal 1

Human and Their Health 1

Questions of Balneology, Physiotherapy, and Remedial Gymnastics 1

Doctor.ru 1

World of Medicine and Biology 1

Medical Advice 1

Medical and Social Expertise and Rehabilitation 1

Russian Medical Journal. Mother and Child 1

Medical Studies and Practice 1

Acta Biologica Sibirica 1

mentioning her as part of the team of researchers. She has students 
in various regions of Russia.

We can also mention the scientific school of hygienists, 
which was formed on the basis of the "East-European" scientific 
and educational medical cluster in the Central Federal District; 
scholars from this cluster were cited as article co-authors 
27 times. The related schools are those of Samara State 
Medical University (associate professor M.Yu. Gavryushin — 
7 times and professor O.V. Sazonova — 5 times) and Northern 
State Medical University (associate professor D.M. Fedotov — 
6 times). The research was carried out in close cooperation 
with physical culture specialists (professor S.P. Levushkin — 
5 times). Indicators of physical development and factors affecting 
the health of children, adolescents and youth are also studied 
by hygiene scientists at the F.F. Erisman Federal Scientific Center 
for Hygiene, Burdenko Voronezh State Medical University, 
and Volgograd State Medical University.

Scholars specializing in public health, organization and sociology 
of healthcare, medical and social expertise also participate 

in research on the problems of physical development of the child 
population (professor E.N. Mingazova — 5 times).

Fundamental research in this field is conducted by the Russian 
school of anthropologists (professor T.K. Fedotova — 7 times, 
professor E.Z. Godina — 4 times, candidate of biological 
sciences A.K. Gorbacheva — 6 times).

DISCUSSION

There is a sufficient amount of fundamental studies of the Russian 
children's physical development that suggest methodology, 
approaches to statistical processing, analysis of patterns 
of growth and development, etc. [15, 16].

However, at the present stage, it is possible to use 
big data (both current state and historical records) to further 
study the biological patterns of growth and development 
and the mechanisms of acceleration-deceleration. The data 
arrays can be processed with the involvement of specialists from 
related medical fields as well as economists, demographers, 
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Fig. Contribution of authors to the bulk of articles covering research on the physical development of Russian children and adolescents

statisticians, programmers, etc., and the body of historical data 
can be analyzed with the help of AI-driven cutting-edge tools.

Research in this area is relevant for world science, which 
has been reflected in a number of publications over the past 
decades [17–19].

For many years, there has been a discussion in the scientific 
literature about methods for assessing the physical development 
of the Russian child population and what standards should 
be applied to this task. Most researchers highlighted the informative 
value of comprehensive methodology, and pointed to regional 
age-sex standards [9, 20, 21].

The problem of formulation of regional age-sex standards 
to support morphofunctional status and biological development 
assessments has been successfully solved. Alongside the published 
collections, standards-management software and computer 
programs enabling assessment of children's physical development 
have been developed and are freely available [22, 23].

In September 2025, the Order of the Ministry of Health 
of the Russian Federation of April 14, 2025 No. 211n 
"On approval of the preventive medical examination procedure 
for minors, registration form No. 030-PO/u "Card of preventive 
medical examination of a minor," its record-keeping procedure, 
and the form of sectoral statistical observation No. 030-PO/o 
"Information on preventive medical examinations of minors" 
became effective. This order includes assessment of body mass 
index, which necessitates development of Russian standards 
for assessing the body mass index of Russian children. The first 

attempts to create such standards have already been made 
[24, 25].

Longitudinal studies of physical development across 
different regions remain important for identifying regional 
determinants of growth and development, particularly factors 
related to enhancing the health and fitness of children, 
adolescents, and young people through physical education 
and sport [26–35].

The emergence of new methods and instrumentation 
(for example, bioimpedance measurement) expands the possibilities 
of studying the physical development of children, adolescents 
and youth, which, in turn, enables extension of the standard 
anthropometric methodology [36].

CONCLUSIONS

The analysis of publication activity related to the studies 
considering physical development of children, adolescents 
and youth shows continued relevance of research in this area. 
However, it should rely on big data and cross-discipline 
approach involving leading schools of thought. It is also 
necessary to carefully examine the already published studies 
to avoid duplication. Newly planned research should be based 
on fundamental research, with national scientific traditions 
taken into account. Other prerequisites of efficient studies in this 
field include exchange of scientific experience and cross-
citation of papers that supports comparisons of the results.
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otsenka nutritivnogo statusa shkoĺ nikov, prozhivayushchikh v razlichnykh 
regionakh Rossijskoj Federatsii. Voprosy prakticheskoj pediatrii. 2020; 
15 (1): 30–4 (in Rus.). DOI: 10.20953/1817-7646-2020-1-30-34.

11.	 Kuchma VR, Rapoport IK, Sukhareva LM, Skoblina NA, Sedova AS,
Chubarovskij VV, et al. Zdorovʹe detej i podrostkov v shkolʹnom 
ontogeneze kak osnova sovershenstvovaniya sistemy meditsinskogo 
obespecheniya i sanitarno-epidemiologicheskogo blagopoluchiya 
obuchayushchikhsya. Zdravookhranenie Rossijskoj Federatsii. 
2021; 65 (4): 325–33 (in Rus.). DOI: 10.47470/0044-197X-2021-
65-4-325-333.

12.	 Popov VI, Ushakov IB, Levushkin SP, Zhukov OF, Skoblina NA.
Mnogoletnyaya dinamika fizicheskogo razvitiya detej v Rossii. Ekologiya 
cheloveka. 2022; (2): 119–28 (in Rus.). DOI: 10.17816/humeco96734.

13.	 Tokareva SV, Kichigina EV, Skriplev AV, Zavalishina SYu. 
Funktsionalʹnye vozmozhnosti detrenirovannykh podrostkov. 
Teoriya i praktika fizicheskoj kulʹtury. 2023; (4): 92 (in Rus.).

14.	 Cherkasov AV, Vorobeva NV, Zavalishina SYu, Skriplev AV. 
Dinamika fizicheskikh vozmozhnostej astenizirovannykh yunoshej, 
nachavshikh regulyarnye trenirovki po armsportu. Teoriya i praktika 
fizicheskoj kulʹtury. 2024; (2): 51 (in Rus.).

15.	 Baranov AA, Kuchma VR, Skoblina NA, Milushkina OYu, Bokareva NA. 
Osnovnye zakonomernosti morfofunktsionalʹnogo razvitiya detej 
i podrostkov v sovremennykh usloviyakh. Vestnik Rossijskoj 
akademii meditsinskikh nauk. 2012; 67 (12): 35–40 (in Rus.). DOI: 
10.15690/vramn.v67i12.479.

16.	 Kuchma VR, Sukhareva LM, Rapoport IK, Shubochkina EI, 
Skoblina NA, Milushkina OYu. Populyatsionnoe zdorovʹe detskogo 
naseleniya, riski zdorovʹyu i sanitarno-epidemiologicheskoe 
blagopoluchie obuchayushchikhsya: problemy, puti resheniya, 
tekhnologii deyatelʹnosti. Gigiena i sanitariya. 2017; 96 (10): 990–
5 (in Rus.). DOI: 10.18821/0016-9900-2017-96-10-990-995.

17.	 Phelps NH, Singleton RK, Zhou B, Heap RA, Mishra A, Bennett JE, 
et al. Worldwide trends in underweight and obesity from 1990 
to 2022: a pooled analysis of 3663 population-representative studies 
with 222 million children, adolescents, and adults. Lancet. 2024; 403 
(10431): 1027–50. DOI: 10.1016/S0140-6736(23)02750-2.

18.	 Mishra A, Zhou B, Rodriguez-Martinez A, Bixby H, Singleton RK, 
Carrillo-Larco RM, et al. Diminishing benefits of urban living for 
children and adolescents’ growth and development. Nature. 
2023; 615 (7954): 874–83. DOI: 10.1038/s41586-023-05772-8.

19.	 Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, 
et al. Global, regional, and national prevalence of overweight and 
obesity in children and adults during 1980–2013: a systematic 
analysis for the Global Burden of Disease Study 2013. Lancet. 
2014; 384 (9945): 766–81. DOI: 10.1016/S0140-6736(14)60460-8.

20.	 Kuzmichev YuG, Bogomolova ES, Kalyuzhnyj EA, Shaposhnikova MV, 
Badeeva TV, Kiseleva AS, et al. Informativnostʹ regionalʹnykh 
i mezhdunarodnykh standartov otsenki dliny i massy tela detej 
i podrostkov. Meditsinskij alʹmanakh. 2015; 2 (37): 83–6 (in Rus.).

21.	 Mingazova EN, Lebedeva UM, Shigabutdinova TN, Zhelezova PV, 
Gasajnieva MM, Gureev SA, et al. K voprosu ob osobennostyakh 
rosto-vesovykh antropometricheskikh pokazatelej detej i podrostkov, 
prozhivayushchikh v razlichnykh regionakh Rossii. Problemy 
sotsialʹnoj gigieny, zdravookhraneniya i istorii meditsiny. 2021; 29 
(3): 481–5 (in Rus.). DOI: 10.32687/0869-866X-2021-29-3-481-485.

22.	 Popov VI, Milushkina OYu, Skoblina NA, Nikolenko VN. 
Standartizatsiya issledovanij fizicheskogo razvitiya detskogo 
naseleniya Rossijskoj Federatsii. Kazanskij meditsinskij zhurnal. 
2024; 105 (6): 1015–22 (in Rus.). DOI: 10.17816/KMJ633448.

23.	 Poretskova GYu, Sazonova OV, Gavryushin MYu, Khamtsova RV, 
Plakhotnikova SV, Tyazheva AA, et al. Sovremennye podkhody 
k standartizatsii fizicheskogo razvitiya detej doshkolʹnogo 
vozrasta. Voprosy detskoj dietologii. 2023; 21 (6): 13–9 (in Rus.). 
DOI: 10.20953/1727-5784-2023-6-13-19.

24.	 Levushkin SP, Milushkina OY, Skoblina NA, Markelova SV, 
Tatarinchik AA, Ivanov MS. Analysis of body mass index 
formation in children and adolescents of the Russian Federation. 
Russian Bulletin of Hygiene. 2025; (1): 35–43. DOI: 10.24075/rbh.2025.123.

25.	 Skoblina NA, Levushkin SP, Sechin DI, Ivanov MS. Obshcherossijskij 
monitoring regionalʹnykh osobennostej indeksa massy tela 
starshikh shkolʹnikov. Teoriya i praktika fizicheskoj kulʹtury. 2024; 
(11): 77–9 (in Rus.).

26.	 Pleshakova OI, Dzerzhinskaya LB. Uluchshenie pokazatelej 
fizicheskogo razvitiya yunoshej, obuchayushchikhsya na stupeni 
srednego obshchego obrazovaniya, posredstvom ispolʹzovaniya 
sredstv i metodov tyazheloj atletiki na urokakh fizicheskoj kulʹtury. 
Uchenye zapiski universiteta im. P.F. Lesgafta. 2022; 4 (206): 327–
33 (in Rus.). DOI: 10.34835/issn.2308-1961.2022.4.p327-333.

27.	 Sirotinskaya EK, Kornijchuk ET. Metody i sredstva garmonichnogo 
fizicheskogo razvitiya studentov v protsesse samostoyatelʹnykh 
zanyatij atleticheskoj gimnastikoj. Aktuaĺ nye nauchnye issledovaniya 
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