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Introduction 

 

 We hope that a varied program of the Journal of Education, Health and Sport formerly 

Journal of Health Sciences will answer your expectations. We believe that the Journal of 

Education, Health and Sport formerly Journal of Health Sciences will contribute to raising the 

knowledge, skills and abilities of doctors, therapists, physiotherapists, nurses, psychologists, 

biologists, researchers, practitioners and health workers interested in rehabilitation, physiotherapy, 

tourism and recreation. 

 Journal of Education, Health and Sport formerly Journal of Health Sciences, 

corresponding to the modern challenges of global health specialists collect articles from those areas 

of the leading centers of renowned foreign and domestic. Many of them present state of art in their 

field. This will be particularly valuable for young doctors in the specialization, and students. 

 Welcome to familiarize yourself with this issue all relevant hazards and health, life and 

safety at work in tourism, recreation, rehabilitation, physiotherapy, nursing organization to work 

safely and missions in these conditions, the influence of environmental conditions on public health. 

 Authors from abroad and the country will present an overview of contemporary challenges 

and solutions in these areas. The issue concerns the text of the wider work for human health, 

tourism, recreation, physiotherapy, nursing, wellness and rehabilitation, including the economics of 

health care. 
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 Wyrażamy nadzieję, że zróżnicowany program Journal of Education, Health and Sport 

formerly Journal of Health Sciences będzie odpowiadał Państwa oczekiwaniom. Wierzymy, że 

Journal of Education, Health and Sport formerly Journal of Health Sciences przyczyni się do 

podnoszenia wiedzy, kwalifikacji i umiejętności lekarzy, rehabilitantów, fizjoterapeutów, 

pielęgniarek, psychologów, biologów, praktyków i badaczy zainteresowanych ochroną zdrowia 

pracowników rehabilitacji, fizjoterapii, turystyki i rekreacji. 

 Journal of Education, Health and Sport formerly Journal of Health Sciences, 

odpowiadająca na współczesne światowe wyzwania zdrowotne, gromadzi artykuły specjalistów z 

tych dziedzin z wiodących, renomowanych ośrodków zagranicznych i krajowych. Wielu z nich 

przedstawia state of art w swojej dziedzinie. Będzie to szczególnie cenne dla młodych lekarzy w 

trakcie specjalizacji, oraz studentów. 

 Mile widziani do zapoznania się z tą problematyką wszystkich zainteresowanych 

zagrożeniami i ochroną zdrowia, życia i bezpieczeństwa w pracy w turystyce, rekreacji, 

rehabilitacji, fizjoterapii, pielęgniarstwie organizacją bezpiecznej pracy i misji w tych warunkach, 

wpływem warunków środowiska na stan zdrowia publicznego. 

 Autorzy z zagranicy i kraju przedstawią przegląd współczesnych wyzwań i proponowanych 

rozwiązań w tych dziedzinach. Problematyka tekstów prac dotyczy szeroko rozumianego zdrowia 

człowieka, turystyki, rekreacji, fizjoterapii, pielęgniarstwa, odnowy biologicznej i rehabilitacji, 

również ekonomiki ochrony zdrowia. 
Zawartość tego czasopisma jest objęta licencją 

Creative Commons Uznanie autorstwa-Użycie niekomercyjne-Na tych samych warunkach 4.0 

 

 

 

 



Content: 

 
Introduction .................................................................................................................... 010-010 
 

Bator Damian, Wójcik Magdalena, Szarpak Julita, Nieścior Hubert, Dąbrowska Justyna, Piecewicz-Szczęsna Halina. The effectiveness of 

hippotherapy in relation to cerebral palsy - a review. Journal of Education, Health and Sport. 2020;10(9):11-19. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.001 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.001 https://zenodo.org/record/4011945 
 

Kowalik Aleksandra, Panasiuk Natalia, Pac-Kożuchowska Elżbieta. Hepatitis associated with parvovirus B19 infection in a 12-year-old-boy. 

Case report. Journal of Education, Health and Sport. 2020;10(9):20-24. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.002 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.002 

https://zenodo.org/record/4012034 
 

Topczewska Katarzyna, Stangret Anna, Mularczyk Agata, Szczęśniak Angelika, Rogulska Karolina. Aging and old age in the opinion of high 

school students in Chojnice. Journal of Education, Health and Sport. 2020;10(9):25-28. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.003  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.003 https://zenodo.org/record/4012081 
 

Bryliński Łukasz, Bura Agata, Duda Piotr, Drożak Paulina, Augustowska Katarzyna, Drożak Martyna. Predictors associated with studies 

and lifestyle and subjective feeling of depressive symptoms among Polish medical students. Journal of Education, Health and Sport. 

2020;10(9):29- 47. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.004 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.004 https://zenodo.org/record/4014240 
 

Drożak Paulina, Drożak Martyna, Augustowska Katarzyna, Bryliński Łukasz, Bura Agata, Duda Piotr. Prevalence and factors assoc iated 

with depressive symptoms among Polish dentistry students. Journal of Education, Health and Sport. 2020;10(9):48-57. eISSN 2391-8306. 

DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.005  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.005 https://zenodo.org/record/4014255 
 

Kolasińska Marzena, Sikorska Hanna, Kucharczuk Magda, Wyżgowski Przemysław, Juraszek Karolina. Evaluation of the capacity of 

patients with pathological obesity, in a six-minutes march test, before and after laparoscopic sleeve gastrectomy. Journal of Education, 

Health and Sport. 2020;10(9):92-102. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.010 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.010 https://zenodo.org/record/4014362 
 

Stanicki Paweł, Szarpak Julita, Wieteska Małgorzata, Kaczyńska Agnieszka, Piecewicz-Szczęsna Halina. Specifics of COVID-19 in pregnant 

women and their children - a review. Journal of Education, Health and Sport. 2020;10(9):103- 110. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.011  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.011 https://zenodo.org/record/4014369 
 

Wawryków Agata, Stecko Monika, Korabiusz Katarzyna, Torbe Andrzej. Episiotomy scar as a physiotherapeutic problem - case study. 

Journal of Education, Health and Sport. 2020;10(9):111- 114. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.012 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.012 https://zenodo.org/record/4014378 
 

Szumna Klaudia, Piędel Faustyna, Jasielski Patryk, Habaj Kamila, Grosman Sylwia, Filip Agata. Cancer Stem Cells as a new promising 

approach of efficient oncological treatment - the review of literature. Journal of Education, Health and Sport. 2020;10(9):115-120. eISSN 

2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.013  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.013 https://zenodo.org/record/4016679 
 

Makuch Marcelina, Makuch Marcin, Krzewicka-Romaniuk Ewa, Milanowski Janusz. Obstructive sleep apnea - risk factors, diagnosis and 

management. Journal of Education, Health and Sport. 2020;10(9):121-125. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.014 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.014 

https://zenodo.org/record/4016750 
 

Sierpińska Lidia, Kuleta Edyta. Level of knowledge of prevention of hepatitis C virus infection among nursing students. Journal of 

Education, Health and Sport. 2020;10(9):126- 136. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.015 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.015 https://zenodo.org/record/4016907 
 

Skałecka Aleksandra, Krupa Karol, Słabczyńska Aleksandra, Romaniuk Małgorzata, Suswał Konrad, Milanowski Janusz. Natriuretic 

peptides and their usefulness in clinical practise. Journal of Education, Health and Sport. 2020;10(9):137- 142. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.016  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.016 https://zenodo.org/record/4017804 
 

Niedobylski Sylwiusz, Laszczak Katarzyna, Warchoł Konrad, Marczak Aleksandra, Dobosz Maciej, Lewicki Marcin, Obel Ewa. Male 

hypogonadotropic hypogonadism in various genetic disorders. Journal of Education, Health and Sport. 2020;10(9):143-160. eISSN 2391-

8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.017  
 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.017 https://zenodo.org/record/4017958 

Wójcik Magdalena, Dąbrowska Justyna, Szarpak Julita, Bator Damian, Nieścior Hubert, Milanowska Joanna. Irritable bowel syndrome - 

risk factors, pathogenesis and treatment options. Journal of Education, Health and Sport. 2020;10(9):161-171. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.018  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.018 https://zenodo.org/record/4017970 

 

Vadzyuk S. N., Boliuk Yu. V., Luchynskyi M. A., Sluchyk V. M., Zukow W. Crystallographic features of oral fluid in young people with 

gingivitis. Journal of Education, Health and Sport. 2020;10(9):172-182. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.019 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.019 

https://zenodo.org/record/4019200 
 

Niedobylski Sylwiusz, Laszczak Katarzyna, Warchoł Konrad, Marczak Aleksandra, Dobosz Maciej, Lewicki Marcin, Obel Ewa. Male 

hypogonadism with its systemic complications. Journal of Education, Health and Sport. 2020;10(9):183-199. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.020  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.020 https://zenodo.org/record/4019594 
 

http://dx.doi.org/10.12775/JEHS.2020.10.09.001
https://zenodo.org/record/4011945
https://zenodo.org/record/4012034
https://zenodo.org/record/4012081
https://zenodo.org/record/4014240
http://dx.doi.org/10.12775/JEHS.2020.10.09.005
https://zenodo.org/record/4014255
https://zenodo.org/record/4014362
http://dx.doi.org/10.12775/JEHS.2020.10.09.011
https://zenodo.org/record/4014369
https://zenodo.org/record/4014378
http://dx.doi.org/10.12775/JEHS.2020.10.09.013
https://zenodo.org/record/4016679
https://zenodo.org/record/4016750
https://zenodo.org/record/4016907
http://dx.doi.org/10.12775/JEHS.2020.10.09.016
https://zenodo.org/record/4017804
http://dx.doi.org/10.12775/JEHS.2020.10.09.017
https://zenodo.org/record/4017958
http://dx.doi.org/10.12775/JEHS.2020.10.09.018
https://zenodo.org/record/4017970
https://zenodo.org/record/4019200
http://dx.doi.org/10.12775/JEHS.2020.10.09.020
https://zenodo.org/record/4019594


Nowińska Martyna, Kozyra Magdalena, Zimnicki Patryk, Kaczerska Justyna, Śmiech Natalia, Milanowska Joanna. The influence of stress 

on the occurrence of bruxism. Journal of Education, Health and Sport. 2020;10(9):200-211. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.021  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.021 https://zenodo.org/record/4019631 
 

Stecko Monika, Wawryków Agata, Korabiusz-Lewandowska Katarzyna, Kordek Agnieszka. Comprehensive care of a child suffering from 

cerebral palsy. Journal of Education, Health and Sport. 2020;10(9):212-215. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.022 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.022 

https://zenodo.org/record/4019647 
 

Szarpak Julita, Bator Damian, Wójcik Magdalena, Nieścior Hubert, Dąbrowska Justyna, Milanowska Joanna. The influence of perinatal 

and postpartum depression on child development and its functioning in adult life. Journal of Education, Health and Sport. 2020;10(9):241-

247. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.026 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.026 https://zenodo.org/record/4019708 
 

Chudzik Robert, Rybojad Beata, Rybojad Paweł. The number of passively smoked cigarettes and the risk of lung cancer among the  

inhabitants of the Lubelskie Region (2013-2017). Journal of Education, Health and Sport. 2020;10(9):248- 255. eISSN 2391-8306. 
 

Sokół Dorota, Undziakiewicz Adrian, Dudek Iga, Czarnota Jakub, Drozd Małgorzata, Dobrzyński Michał, Skubel Tomasz, Piecewicz-

Szczęsna Halina. Different aspects of opioid use in rheumatoid arthritis patients. Journal of Education, Health and Sport. 2020;10(9):256- 

262. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.028  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.028 https://zenodo.org/record/4021891 
 

Marzęda Magdalena, Blicharz Agnieszka, Drozd Małgorzata, Piecewicz-Szczęsna Halina. Juvenile angiofibroma: etiology, diagnosis, 

treatment. Journal of Education, Health and Sport. 2020;10(9):263-269. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.029 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.029 

https://zenodo.org/record/4024473 
 

Obuchowska Aleksandra, Wójcik Justyna, Standyło Arkadiusz, Obuchowska Karolina, Ozga Alicja, Kimber-Trojnar Żaneta, Leszczyńska-

Gorzelak Bożena. Assessment of students' knowledge on iodine supplementation by women planning pregnancy. Journal of Educatio n, 

Health and Sport. 2020;10(9):270-277. eISSN 2391-8306. DOI  

http://dx.doi.org/10.12775/JEHS.2020.10.09.030 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.030 

https://zenodo.org/record/4024544 
 

Łopuszyńska Anna, Pawlicki Mateusz, Piekarska Ewa, Kozioł Magdalena, Krasa Aleksandra, Piecewicz-Szczęsna Halina. Methods of 

contraception for men. Journal of Education, Health and Sport. 2020;10(9):284-289. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.032 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.032 

https://zenodo.org/record/4026076 
 

Krasa Aleksandra, Kozioł Magdalena, Piecewicz-Szczęsna Halina, Pawlicki Mateusz, Łopuszyńska Anna, Krawiec Paulina, Piekarska Ewa. 

Endometriosis and an increased risk of malignancies. A literature review. Journal of Education, Health and Sport. 2020;10(9):290-298. 

eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.033  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.033 https://zenodo.org/record/4026083 
 

Szarpak Julita, Dalmata Weronika, Gąbka Ilona, Madycka Daria, Wysokińska Olga. The meaning of blood and cerebrospinal fluid 

biomarkers in early diagnosis of Alzheimer's disease. Journal of Education, Health and Sport. 2020;10(9):308- 318. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.035  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.035 https://zenodo.org/record/4026856 

 

Szczęśniak Angelika, Serwin Natalia, Cecerska-Heryć Ela, Stangret Anna, Mularczyk Agata, Grzeszczak Konrad, Topczewska Katarzyna. 

Complications associated with oncological therapy - how to minimize? Journal of Education, Health and Sport. 2020;10(9):319-331. eISSN 

2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.036  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.036 https://zenodo.org/record/4026859 

 

Undziakiewicz Adrian, Sekuła Michał, Smoluchowski Krzysztof, Sokół Dorota, Świerczyńska Blanka, Piecewicz-Szczęsna Halina. The use of 

lung ultrasound in the diagnosis of pneumothorax in trauma patients. Journal of Education, Health and Sport. 2020;10(9):332-337. eISSN 

2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.037  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.037 https://zenodo.org/record/4029663 

 

Wojcieszonek Adam, Szpyt Justyna, Pajor Kacper, Hawryłkowicz Viktoria. Can aspartame-sweetened products safely help with weight loss? 

Journal of Education, Health and Sport. 2020;10(9):345-348. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.039 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.039 https://zenodo.org/record/4030031 
 

Sekuła Michał, Świerczyńska Blanka, Smoluchowski Krzysztof, Undziakiewicz Adrian, Piecewicz Szczęsna-Halina. Hepatotoxicity of 

anabolic androgenic steroids in sport. Journal of Education, Health and Sport. 2020;10(9):349-356. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.040  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.040 https://zenodo.org/record/4030051 
 

Jankowska Paula, Jankowski Krzysztof, Rudnicka-Drożak Ewa, Kamiński Piotr. Lipid disorders in blue-collar workers in Lubelskie region. 

Journal of Education, Health and Sport. 2020;10(9):357-363. eISSN 2391-8306. DOI  

http://dx.doi.org/10.12775/JEHS.2020.10.09.041 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.041 

https://zenodo.org/record/4033634 
 

Makuch Marcelina, Makuch Marcin. Pulmonary embolism during pregnancy: How to avoid computed tomographic pulmonary 

angiography? Journal of Education, Health and Sport. 2020;10(9):364-368. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.042 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.042 

https://zenodo.org/record/4035321 
 

Kozyra Magdalena, Klas Jakub, Szabat Marta, Samoń-Drzewicka Anna, Milanowska Joanna. The relationship between the diet, 

microelements, macronutrients and vitamins on the schizophrenia – literature analysis. Journal of Education, Health and Sport. 

2020;10(9):369-377. eISSN 2391- 8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.043 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.043 https://zenodo.org/record/4035325 
 

Wawrysiuk Sara, Żebrowska Małgorzata. Antibiotic and non-antibiotic treatment of urinary tract infections in the era of growing 

antimicrobial resistance. Journal of Education, Health and Sport. 2020;10(9):378-381. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.044 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.044 

https://zenodo.org/record/4035351 

http://dx.doi.org/10.12775/JEHS.2020.10.09.021
https://zenodo.org/record/4019631
https://zenodo.org/record/4019647
https://zenodo.org/record/4019708
http://dx.doi.org/10.12775/JEHS.2020.10.09.028
https://zenodo.org/record/4021891
https://zenodo.org/record/4024473
https://zenodo.org/record/4024544
https://zenodo.org/record/4026076
http://dx.doi.org/10.12775/JEHS.2020.10.09.033
https://zenodo.org/record/4026083
http://dx.doi.org/10.12775/JEHS.2020.10.09.035
https://zenodo.org/record/4026856
http://dx.doi.org/10.12775/JEHS.2020.10.09.036
https://zenodo.org/record/4026859
http://dx.doi.org/10.12775/JEHS.2020.10.09.037
https://zenodo.org/record/4029663
https://zenodo.org/record/4030031
http://dx.doi.org/10.12775/JEHS.2020.10.09.040
https://zenodo.org/record/4030051
https://zenodo.org/record/4033634
https://zenodo.org/record/4035321
https://zenodo.org/record/4035325
https://zenodo.org/record/4035351


Kuchnicka Aleksandra, Zielińska Martyna, Zarankiewicz Natalia, Kosz Katarzyna, Piecewicz-Szczęsna Halina. Risk factors of ovarian 

cancer: family history, obesity and oral contraceptive use. Journal of Education, Health and Sport. 2020;10(9):397-402. eISSN 2391-8306. 

DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.046  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.046 https://zenodo.org/record/4035636 
 

Blicharz Agnieszka, Marzęda Magdalena, Drozd Małgorzata, Czarnota Jakub, Piecewicz-Szczęsna Halina. Beriberi disease – a picture of 

thiamine deficiency in underdeveloped and highly developed countries. Journal of Education, Health and Sport. 2020;10(9):407-414. eISSN 

2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.048  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.048 https://zenodo.org/record/4035767 
 

Kamiński Piotr, Jankowska Paula, Jankowski Krzysztof, Nogalski Adam. Epidemiology of genitourinary trauma in lubelskie voivodeship in 

Poland from 2006 to 2018. Journal of Education, Health and Sport. 2020;10(9):415-421. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.049  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.049 https://zenodo.org/record/4035874 
 

Dębska Agnieszka, Zawadzka Agnieszka, Uniejewska Sylwia, Słoma Dorota. Psychopathology of mental and behavioral disorders in people 

with intellectual disability. Journal of Education, Health and Sport. 2020;10(9):422- 430. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.050  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.050 https://zenodo.org/record/4036208 
 

Borkowska Aleksandra, Sobstyl Anna, Chałupnik Aleksandra, Chilimoniuk Zuzanna, Dobosz Maciej, Marosz Szymon. Hemolytic uremic  

syndrome (HUS) – case report. Journal of Education, Health and Sport. 2020;10(9):431-435. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.051  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.051 https://zenodo.org/record/4036226 
 

Warchoł Konrad, Niedobylski Sylwiusz, Laszczak Katarzyna, Giżewska Kamila, Królik Paweł. Case of Adult-Onset Still’s Disease in 65-

year-old man. Journal of Education, Health and Sport. 2020;10(9):436- 444. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.052 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.052 

https://zenodo.org/record/4036235 
 

Smoluchowski Krzysztof, Sekuła Michał, Świerczyńska Blanka, Undziakiewicz Adrian, Suchodolska Magdalena. Is pressurized 

intraperitoneal aerosol chemotherapy safe and effective in the treatment of peritoneal metastases from pancreatic adenocarcinoma? Journal 

of Education, Health and Sport. 2020;10(9):445-454. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.053 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.053 https://zenodo.org/record/4036260 
 

Feleshtynskyi Y. P., Shtaier A. A. Morphological justification of laparoscopic transabdominal preperitoneal (TAPP) operation for the 

inguinal hernia recurrence. Journal of Education, Health and Sport. 2020;10(9):455-463. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.054    https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.054  

https://zenodo.org/record/4037143 

 

Czarnota Jakub, Marzęda Magdalena, Dobrzyński Michał, Skubel Tomasz, Drozd Małgorzata, Sokół Dorota, Blicharz Agnieszka, Piecewicz-

Szczęsna Halina. A survey of the state of dietary knowledge of students of the medical faculty of Polish Medical Universities. Journal of 

Education, Health and Sport. 2020;10(9):464-472. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.055 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.055 

https://zenodo.org/record/4037844 

 

Bury Michael, Frąszczak Patrycja, Kędziora-Kornatowska Kornelia. The functioning of the patient in the mental aspect and interpersonal 

relationship after Laryngectomy Surgery. Journal of Education, Health and Sport. 2020;10(9):473-480. eISSN 2391- 8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.056                 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.056 

https://zenodo.org/record/4041819 

 

Ozga Alicja, Obuchowska Aleksandra, Wójcik Justyna, Standyło Arkadiusz, Obuchowska Karolina, Kimber-Trojnar Żaneta, Leszczyńska-

Gorzelak Bożena. Preeclampsia as a risk factor of the cardiovascular complications development. Journal of Education, Health and Sport. 

2020;10(9):481-486. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.057  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.057       https://zenodo.org/record/4041857 
 

Suchodolska Magdalena, Świerczyńska Blanka, Undziakiewicz Adrian, Smoluchowski Krzysztof, Sekuła Michał. Risk factors for gallbladder 

cancer. Journal of Education, Health and Sport. 2020;10(9):487-493. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.058 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.058            https://zenodo.org/record/4042153 
 

Szypłowska Małgorzata, Gorecka Adrianna, Kuś Adrian, Zaremba Bartłomiej, Obel Michał. Diagnosis and management of lipoedema – a 

review paper. Journal of Education, Health and Sport. 2020;10(9):494-499. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.059                 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.059 

https://zenodo.org/record/4042181 
 

Wawryków Agata, Korabiusz Katarzyna, Stecko Monika, Torbe Andrzej. Physiotherapeutic aspect of returning to sexual activity after 

childbirth. Journal of Education, Health and Sport. 2020;10(9):500-505. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.060                  https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.060 

https://zenodo.org/record/4042191 
 

Podstawka Zuzanna, Pińkowska Oliwia, Byś Aleksandra, Gawda Piotr. Effectiveness of Fascial Manipulation Method (FM®). Journal  of 

Education, Health and Sport. 2020;10(9):506-513. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.061 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.061              https://zenodo.org/record/4042195 
 

Standyło Arkadiusz, Obuchowska Aleksandra, Wójcik Justyna, Ozga Alicja, Obuchowska Karolina, Trojanowski Piotr. Robotic Surgery in 

Obstructive Sleep Apnea-Hypopnoea Syndrome. Journal of Education, Health and Sport. 2020;10(9):525- 534. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.064                  https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.064 

https://zenodo.org/record/4043431 
 

Kapczuk Patrycja, Rogulska Karolina, Stangret Anna, Mularczyk Agata, Szczęśniak Angelika, Topczewska Katarzyna, Grzeszczak Konrad. 

Implementation of experimental cellular (cellular-genetic) therapies on the example of eye diseases. Journal of Education, Health and Sport. 

2020;10(9):535-548. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.065 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.065            https://zenodo.org/record/4043566 
 

 

 

http://dx.doi.org/10.12775/JEHS.2020.10.09.046
https://zenodo.org/record/4035636
http://dx.doi.org/10.12775/JEHS.2020.10.09.048
https://zenodo.org/record/4035767
http://dx.doi.org/10.12775/JEHS.2020.10.09.049
https://zenodo.org/record/4035874
http://dx.doi.org/10.12775/JEHS.2020.10.09.050
https://zenodo.org/record/4036208
http://dx.doi.org/10.12775/JEHS.2020.10.09.051
https://zenodo.org/record/4036226
https://zenodo.org/record/4036235
https://zenodo.org/record/4036260
http://dx.doi.org/10.12775/JEHS.2020.10.09.054
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.054
https://zenodo.org/record/4037143
http://dx.doi.org/10.12775/JEHS.2020.10.09.055
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.055
https://zenodo.org/record/4037844
http://dx.doi.org/10.12775/JEHS.2020.10.09.056
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.056
https://zenodo.org/record/4041819
http://dx.doi.org/10.12775/JEHS.2020.10.09.057
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.057
https://zenodo.org/record/4041857
http://dx.doi.org/10.12775/JEHS.2020.10.09.058
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.058
https://zenodo.org/record/4042153
http://dx.doi.org/10.12775/JEHS.2020.10.09.059
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.059
https://zenodo.org/record/4042181
http://dx.doi.org/10.12775/JEHS.2020.10.09.060
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.060
https://zenodo.org/record/4042191
http://dx.doi.org/10.12775/JEHS.2020.10.09.061
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.061
https://zenodo.org/record/4042195
http://dx.doi.org/10.12775/JEHS.2020.10.09.064
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.064
https://zenodo.org/record/4043431
http://dx.doi.org/10.12775/JEHS.2020.10.09.065
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.065
https://zenodo.org/record/4043566


Drozd Małgorzata, Marzęda Magdalena, Blicharz Agnieszka, Piecewicz-Szczęsna Halina. Is the effect worth the risk? - The most common 

complaints during oral isotretinoin anti-acne therapy and controversies around its adverse effects. Journal of Education, Health and Sport.  

2020;10(9):549-555. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.066 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.066                 https://zenodo.org/record/4043640 
 

Wójcik Justyna, Obuchowska Aleksandra, Ozga Alicja, Standyło Arkadiusz, Obuchowska Karolina, Piotrowska Paulina. Polycystic ovary 

syndrome (PCOS) - risk factor, diagnostic and current treatment. Journal of Education, Health and Sport. 2020;10(9):556-560. eISSN 2391-

8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.067         

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.067                    https://zenodo.org/record/4043733 
 

Dudnyk Veronika, Demianyshyna Valeriia. Assessment of severity of cystic fibrosis in children depending on the vitamin D status. Journal of 

Education, Health and Sport. 2020;10(9):561-568. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.068  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.068                https://zenodo.org/record/4044161 

 

Pińkowska Oliwia, Podstawka Zuzanna, Byś Aleksandra, Gawda Piotr. Risk factors of decompression sickness in scuba diving. Journal of 

Education, Health and Sport. 2020;10(9):569-576. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.069 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.069 https://zenodo.org/record/4046065 
 

Kosz Katarzyna, Zarankiewicz Natalia, Zielińska Martyna, Kuchnicka Aleksandra. Changes in management of patients with cancer during 

COVID-19 pandemic. Journal of Education, Health and Sport. 2020;10(9):577-590. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.0 70 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.0 70 

https://zenodo.org/record/ 4046094 

 

Szydełko Joanna, Trojanowska Paulina, Dąbrowska Izabela, Szydełko-Gorzkowicz Magdalena, Litwińczuk Michał. Adiponectin as novel 

biomarker of endothelial dysfunction in insulin resistance and obesity – a narrative review. Journal of Education, Health and Sport. 

2020;10(9):591-606. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.071 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.071 

 

Kwiatkowska Małgorzata, Skierkowska Natalia, Topka Weronika, Prylińska Monika, Gajos Wiktoria. Hip arthroplasty as a chance for a 

normal life. Journal of Education, Health and Sport. 2020;10(9):607-613. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.072 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.072 

https://zenodo.org/record/4046489 

 

Topka Weronika, Kwiatkowska Małgorzata, Skierkowska Natalia, Prylińska Monika, Gajos Wiktoria. Falls among the elderly. Journal of 

Education, Health and Sport. 2020;10(9):614-618. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.073 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.073 https://zenodo.org/record/4046516 

 

Ozga Alicja, Obuchowska Aleksandra, Wójcik Justyna, Standyło Arkadiusz, Piotrowska Paulina. ECCU (E-cadherin/catenin) complex and 

its role in carcinogenesis. Journal of Education, Health and Sport. 2020;10(9):619-626. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.074 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.074 

https://zenodo.org/record/4046769 

 

Rocka Agata, Psiuk Dominika, Nowak Emilia, Madras Dominika, Szumna Klaudia. Passing across the blood-brain barrier in glioblastoma 

multiforme (GBM). Journal of Education, Health and Sport. 2020;10(9):627-634. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.075 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.075 

https://zenodo.org/record/4046789 

 

Prylińska Monika, Skierkowska Natalia, Topka Weronika, Kwiatkowska Małgorzata. Chronic Fatigue Syndrome in children populatio n – 

current knowledge summary. Journal of Education, Health and Sport. 2020;10(9):635-643. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.076 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.076 

https://zenodo.org/record/4047162 

 

Skierkowska Natalia, Topka Weronika, Kwiatkowska Małgorzata, Prylińska Monika. Loneliness among seniors. Journal of Education, 

Health and Sport. 2020;10(9):644-648. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.077 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.077 https://zenodo.org/record/4047167 

 

Standyło Arkadiusz, Obuchowska Aleksandra, Wójcik Justyna, Ozga Alicja. Assessment of women's knowledge about HPV vaccination in 

the light of the HPV infection as a risk factor for cervical cancer. Journal of Education, Health and Sport. 2020;10(9):649-656. eISSN 2391-

8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.078 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.078 https://zenodo.org/record/4047174 

 

Obuchowska Aleksandra, Wójcik Justyna, Standyło Arkadiusz, Ozga Alicja, Obuchowska Karolina, Piotrowska Paulina. Research on the 

knowledge of women about the risk factors for cervical cancer. Journal of Education, Health and Sport. 2020;10(9):657-663. eISSN 2391-

8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.079 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.079 https://zenodo.org/record/4047178 

 

Kozłowska Marta, Zaniuk Marcin, Wójcik Piotr, Rogowska Monika, Tomczyk Jan. Safety of anti-influenza vaccination during pregnancy. 

Journal of Education, Health and Sport. 2020;10(9):664-670. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.080 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.080 https://zenodo.org/record/4047725 

 

Krupa Adrianna, Piasek Ewa. Surgical management options for Bartholin’s gland abscess. Journal of Education, Health and Sport . 

2020;10(9):671-675. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.081 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.081 https://zenodo.org/record/4047900 

 

Gabriela Ręka, Emilia Nowak, Dominika Psiuk, Agata Rocka, Halina Piecewicz-Szczęsna. The use of fecal microbiota transplantation in the 

treatment of intestinal diseases. Journal of Education, Health and Sport. 2020;10(9):676-689. eISSN 2391- 8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.082 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.082 

https://zenodo.org/record/4047945 

 

Marosz Szymon, Borkowska Aleksandra, Mikulska Paulina, Borkowska Katarzyna, Kowieska Jolanta. The treatment of diabetes with new 

generation drugs. Journal of Education, Health and Sport. 2020;10(9):690-696. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.083 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.083 

https://zenodo.org/record/4048524 

http://dx.doi.org/10.12775/JEHS.2020.10.09.066
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.066
https://zenodo.org/record/4043640
http://dx.doi.org/10.12775/JEHS.2020.10.09.067
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.067
https://zenodo.org/record/4043733
http://dx.doi.org/10.12775/JEHS.2020.10.09.068
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.068
https://zenodo.org/record/4044161
https://zenodo.org/record/4046065
https://apcz.umk.pl/czasopisma/index
https://zenodo.org/record/4046489
https://zenodo.org/record/4046516
https://zenodo.org/record/4046769
https://zenodo.org/record/4046789
https://zenodo.org/record/4047162
https://zenodo.org/record/4047167
https://zenodo.org/record/4047174
https://zenodo.org/record/4047178
https://zenodo.org/record/4047725
https://zenodo.org/record/4047900
https://zenodo.org/record/4047945
https://zenodo.org/record/4048524


Marosz Szymon, Borkowska Aleksandra, Mikulska Paulina, Borkowska Katarzyna, Kowieska Jolanta. The latest recommendations of the 

Polish Diabetes Association and the American Diabetes Association in the treatment of diabetes with modern drugs. Journal of Education, 

Health and Sport. 2020;10(9):697-703. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.084 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.084 https://zenodo.org/record/4050928 

 

Nowicki Tomasz, Nowicki Grzegorz, Ślusarska Barbara. Advancement level of mobile applications intended for type 1 diabetes therapy 

supporting. Journal of Education, Health and Sport. 2020;10(9):704-713. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.085 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.085 

https://zenodo.org/record/4050997 

 

Krzewicka-Romaniuk Ewa, Siedlecka Dagna, Romaniuk Artur. Secondary and side effects of particular Selective Serotonin Reuptake 

Inhibitors (SSRIs) antidepressants - literature review. Journal of Education, Health and Sport. 2020;10(9):714-719. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.086 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.086 

https://zenodo.org/record/4051323 

 

Minda Mateusz. Hope for success and life satisfaction among sport referees. Journal of Education, Health and Sport. 2020;10(9):720- 729. 

eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.087 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.087 https://zenodo.org/record/4051391 

 

Kuś Adrian, Szypłowska Małgorzata, Obel Michał, Gorecka Adrianna, Zaremba Bartłomiej. Comparison of treatment methods of 

abdominal aortic aneurysm (AAA) – review. Journal of Education, Health and Sport. 2020;10(9):730-738. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.088 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.088 

https://zenodo.org/record/4051414 

 

Wójcik Piotr, Rogowska Monika, Chyćko Małgorzata, Tomczyk Jan, Sobstyl Anna, Krasowska Danuta, Kozłowska Marta, Wieteska 

Małgorzata. Influence of vegetarian diet on human body. Journal of Education, Health and Sport. 2020;10(9):739-746. eISSN 2391- 8306. 

DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.089 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09 .089 

https://zenodo.org/record/4051555 

 

Siedlecka Dagna, Micał Wojciech, Krzewicka-Romaniuk Ewa, Romaniuk Artur. The bitter side of high fructose corn syrup (HFCS) - the 

global obesity pandemic. Journal of Education, Health and Sport. 2020;10(9):747-751. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.090 https://apcz.umk.pl/czasopisma/index.p 

 

Kolesnyk Yu. M., Isachenko M. I. Pathogenetic features of morphodensitometric characteristics of cardiomyocytes and marker profile of the 

left ventricular remodeling in rats with experimental intermittent hypoxia of different duration. Journal of Education, Health and Sport. 

2020;10(9):752-762. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.091  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.091     https://zenodo.org/record/4051648 

 

Wronecki Jakub, Tywanek Ewa, Trojanowska Paulina, Skrzydło-Radomańska Barbara, Zwolak Agnieszka, Łuczyk Robert Jan. Expanding 

the knowledge of Helicobacter pylori – new directions, new challenges. Journal of Education, Health and Sport. 2020;10(9):770-776. eISSN 

2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.093 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.093 https://zenodo.org/record/4051916 

 

Jarosz Piotr M., Oszczędłowski Paweł, Pytka Michalina, Nowaczek Justyna. Risk factors of the gastric cancer – the short review. Journal of 

Education, Health and Sport. 2020;10(9):783-792. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.095 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.095 https://zenodo.org/record/4052704 

 

Trojanowska Paulina, Trojanowska Alina, Szydełko Joanna, Tywanek Ewa, Łuczyk Robert Jan. The impaired response of circulating 

asprosin concentrations to glucose levels fluctuation may be one of the causes of type 2 diabetes – a narrative review. Journal of Education, 

Health and Sport. 2020;10(9):846-854. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.102 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.102 https://zenodo.org/record/405428 

 

Filarecka Agnieszka, Jęchorek Michał. Dynamic taping in damage to the long thoracic nerve - proposal proceedings. Journal of Education, 

Health and Sport. 2020;10(9):882-891. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.107 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.107 https://zenodo.org/record/4057178 

 

Siedlecka Dagna, Micał Wojciech, Krzewicka-Romaniuk Ewa. Streptozotocin - an antibiotic used to induce diabetes on experimental 

animals. Journal of Education, Health and Sport. 2020;10(9):906-909. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.110 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.110 https://zenodo.org/record/4059976 

 

Stecko Monika, Wawryków Agata, Korabiusz Katarzyna, Kordek Agnieszka. Therapeutic options at the Neonatal Pathology Ward. Journal 

of Education, Health and Sport. 2020;10(9):910-914. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.111 

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.111 https://zenodo.org/record/4059988 

 

Pajor Kacper, Szpyt Justyna, Turoń-Skrzypińska Agnieszka, Rotter Iwona. Effectiveness of craniosacral therapy in musculoskeletal pain 

disorders. Journal of Education, Health and Sport. 2020;10(9):915-926. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.112 https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.112 

https://zenodo.org/record/4062203 

 

Sokol A. A., Grekov D. A., Yemets G. I., Galkin A. Y., Shchotkina N. V., Dovghaliuk A. A., Rudenko N. M., Telehuzova O. V., Yemets I. M. 

A state of the “heart”: application of bioengineered materials for cardiac surgery. Journal of Education, Health and Sport. 2020;10(9):927-

936. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.113  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.113   

https://zenodo.org/record/4064901  

 
Shumna T. Ye., Levchuk-Vorontsova T. O. Diagnostic possibilities of determination of osteogenesis disorders in children born with low body 

weight. Journal of Education, Health and Sport. 2020;10(9):937-951. eISSN 2391-8306. DOI http://dx.doi.org/10.12775/JEHS.2020.10.09.114  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.114  

https://zenodo.org/record/4064924  

 

https://zenodo.org/record/4050928
https://zenodo.org/record/4050997
https://zenodo.org/record/4051323
https://zenodo.org/record/4051391
https://zenodo.org/record/4051414
https://zenodo.org/record/4051555
https://apcz.umk.pl/czasopisma/index.p
http://dx.doi.org/10.12775/JEHS.2020.10.09.091
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.091
https://zenodo.org/record/4051648
https://zenodo.org/record/4051916
https://zenodo.org/record/4052704
https://zenodo.org/record/405428
https://zenodo.org/record/4057178
https://zenodo.org/record/4059976
https://zenodo.org/record/4059988
https://zenodo.org/record/4062203
http://dx.doi.org/10.12775/JEHS.2020.10.09.113
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.113
https://zenodo.org/record/4064901
http://dx.doi.org/10.12775/JEHS.2020.10.09.114
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.114
https://zenodo.org/record/4064924


 937 

Shumna T. Ye., Levchuk-Vorontsova T. O. Diagnostic possibilities of determination of osteogenesis disorders in children born with 

low body weight. Journal of Education, Health and Sport. 2020;10(9):937-951. eISSN 2391-8306. DOI 

http://dx.doi.org/10.12775/JEHS.2020.10.09.114  

https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/JEHS.2020.10.09.114  

https://zenodo.org/record/4064924  

 

 

 

 
The journal has had 5 points in Ministry of Science and Higher Education parametric evaluation. § 8. 2) and § 12. 1. 2) 22.02.2019. 

© The Authors 2020; 

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland 

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, 

provided the original author (s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike. 

(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the work is properly cited. 

The authors declare that there is no conflict of interests regarding the publication of this paper. 

 

Received: 20.08.2020. Revised: 01.09.2020. Accepted: 30.09.2020. 
 

 

UDК 616.71-053.2-06:616-056.25]-07 

 

DIAGNOSTIC POSSIBILITIES OF DETERMINATION OF OSTEOGENESIS 

DISORDERS IN CHILDREN BORN WITH LOW BODY WEIGHT 

 

T. Ye. Shumna, T. O. Levchuk-Vorontsova 

 

Zaporizhzhia State Medical University, Zaporizhzhia, Ukraine 

 

Shumna T. Yе., MD, PhD, DSc, Professor of the Department of Faculty Pediatry, Zaporizhzhia State 

Medical University, Ukraine; 28А, Novgorodskaia street, Zaporizhzhia, 69076; Tel .:+380978541809, 

e-mail: tshumnaya72@gmail.com  

ID orcid 0000-0003-4926-1271 

 

Levchuk-Vorontsova T.O., MD, Assistant of the Department of Children Diseases, Zaporizhzhia State 

Medical University, Ukraine; 28А, Novgorodskaia street, Zaporizhzhia, 69076; Tel .: +380674352467, 

e-mail: tatyana0702@gmail.com 

ID orcid 0000-0003-0557-6714 

 

Abstract 

The work aims at studying the bone tissue mineral density in children born with low 

body weight, taking into account the dependence on the nature of feeding and polymorphism 

of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946). 

Materials and methods. The study involved 74 children. Of these, 29 children born 

with the body weight of 1500-1999 g were in the observation group I; 25 children weighing 

2000-2499 g - group II; 20 children with the body weight at birth of 2500 g - group III 

(control group). All children were under inpatient treatment at the Municipal Non-Profit 

Enterprise "City Children Hospital no. 5" of Zaporizhia City Council. Data on the type of 

breastfeeding of a child aged under 1 year were analyzed for all children. The study of bone 
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tissue mineral density was performed at the age of 12-15 months using an ultrasonic bone 

sonometer (densitometer) Sunlight MINIOMNI) BeamMed Ltd., Israel. The examination was 

conducted at the Department of Faculty Pediatrics of the Zaporizhia State Medical University. 

Analysis of the results was performed by non-parametric statistics methods using the 

Statistica 13 software package. Ordinal descriptive statistics was used to calculate the average 

Z-score indicators. The non-parametric statistical method "2 × 2 Table", the Chi-square (df = 

1) was used to compare the frequencies of desitometry indicators in different groups.  

Results. In general, among the examined children according to densitometry data, 

there were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86% of cases, but 

there were osteopenia (Z-score -1.8 ± 0 , 53) in 27.03% and osteoporosis (Z-score -3.5 ± 0.96) 

in 8.11%. But in the further analysis by groups, the average Z-score indicator in children of 

the group I was 0.37 ± 2.06, in children of the group II - -0.08 ± 1.59 and in children of the 

group III - 0.47 ± 1, 69. But in children of the group I with body weight at birth 1500-1999g, 

osteopenia was registered in 34.48% of cases; the group II (2000-24999 g) - in 28.00% of 

cases; the group III (2500 g and more) - in 15.00% of cases. Osteoporosis was found only 

among children of the groups I and II.  Children of the group I mainly received artificial and 

mixed feeding. Children of the group II received approximately the same amount of natural 

and artificial feeding, much less often mixed one, and 50% of children of the group III were 

on natural feeding. The Z-score indicators less than -1SD were found in children with AA and 

CA genotypes. Osteopenia was significantly less common in children with the AA genotype 

of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946), who received 

natural or mixed feeding than in children who were exclusively on artificial feeding (p˂0.05). 

Among children with the AA genotype who were breastfed, there were changes in bone tissue 

(63.64% of children had osteopenia and 22.73% had osteoporosis). Among heterozygotes 

who were on artificial feeding, osteoporosis was found in 12.5%. Children with the CA 

genotype on mixed feeding had a decrease in bone tissue density (osteopenia) in 33.33% of 

cases. Children with AA genotype who were breastfed and had osteopenia, these were 

children weighing up to 2500 g (groups I and II). Children with osteopenia on mixed 

breastfeeding weighed at birth up to 2000 g. Osteopenia in children receiving artificial 

feeding was found in children of all 3 groups: 50.00% - group I, 28.57% - group II and 21, 

43% - group III. Osteoporosis in breastfed children was found only among children of the 

groups I and II. 

Conclusions. According to densitometry data, among all examined children, there 

were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86%, osteopenia was 
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registered (Z-score - 1.8 ± 0.53) in 27.03% and osteoporosis (Z-score -3.5 ± 0.96) was 

registered in 8.11%. But in children of the group I with body weight at birth of 1500-1999g, 

osteopenia was registered in 34.48% of cases; in the group II (2000-24999) in 28.00% of 

cases; in the group III (2500 g and more) in 15.00% of cases. Osteoporosis was found only 

among children born weighing up to 2500 g. Children of the group I mainly received artificial 

(62.07%) and mixed (34.48%) feeding. Children of the group II received approximately the 

same amount of natural (40.00%) and artificial (44.00%) feeding, much less often mixed one. 

In the control group III, 50% of children were breastfed. Regardless of the type of feeding, no 

changes in bone tissue were detected in children with the CC genotype of the C/A gene 

polymorphism of COL1A1_1 collagen gene (rs1107946). The Z-scores indicators less than -1 

SD were found in children with the AA and CA genotypes, and only among children with the 

AA genotype of polymorphism, who received natural or mixed feeding, osteopenia occurred 

significantly less frequently (30.00%) than among children who had exclusively artificial 

feeding (63.64%). Osteoporosis was detected only in children with the AA genotype (12.5%) 

who were on artificial feeding. 

Key words: children born with low body weight; premature babies; 

densitometry; osteoporosis; osteopenia; breastfeeding; artificial feeding; mixed feeding; 

C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946). 

 

ДІАГНОСТИЧНІ МОЖЛИВОСТІ ВИЗНАЧЕННЯ ПОРУШЕНЬ ОСТЕОГЕНЕЗУ 

У ДІТЕЙ, НАРОДЖЕНИХ З МАЛОЮ МАСОЮ ТІЛА 

 

Т. Є. Шумна, Т. О. Левчук-Воронцова 

 

Запорізький державний медичний університет, Запоріжжя, Україна 

 

Мета роботи. Вивчення мінеральної щільності кісткової тканини у дітей, що 

були народжені з малою масою тіла з урахуванням в залежності від характеру 

вигодовування та поліморфізму гену С / А гена колагену COL1A1_1 (rs1107946). 

Матеріали та методи. У дослідженні взяли участь 74 дитини. З них 29 дітей, що 

були народжені за масою тіла 1500-1999г склалось І групу спостереження; 25 дитини з 

масою тіла 2000-2499 - ІІ групу; 20 дитини з масою тіла 2500г - склалось ІІІ групу, або 

групу контролю. Всі діти знаходились на стаціонарному лікуванні в Комунальному 

неприбуткових підприємстві «Міська дитяча лікарня № 5» Запорізької міської ради. У 
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всіх дітей були проаналізовані дані стосовно виду вигодовування дитини до 1 року. 

Вивчення мінеральної щільності кісткової тканини проводилося у віці 12-15 місяців з 

використанням ультразвукового кісткового сонометра (денситометра) «Sunlight 

MINIOMNI») BeamMed Ltd., Ізраїль. Обстеження проводилося на кафедрі 

факультетської педіатрії ЗДМУ. Аналіз результатів був виконаний з використанням 

методів непараметричної статистики з допомогою пакету програм Statistica 13. Для 

обчислення середніх показників Z-score була використана ordinal descriptive statistics. 

Для порівняння частот показників денситометрії в різних групах використовували 

непараметричний статистичний метод «2 × 2 Table », the Chi-square (df = 1).  

Результати. Взагалі, серед обстежених дітей за даними денситометрії у 64,86% 

не було виявлено змін з боку кісткової системи (Z-score 0,48 ± 1,20), у 27,03% - 

остеопенія (Z-score) -1,8 ± 0,53) та у 8,11% - остеопороз (Z-score -3,5 ± 0,96). Але при 

подалі аналізі по групам середній показник Z-score у дітей І групи склав -0,37 ± 2,06, у 

дітей ІІ групи - - 0,08 ± 1,59, у дітей ІІІ групи - 0,47 ± 1,69. Так, у дітей І групи з масою 

тіла при народжені 1500-1999 г, остеопенія реєструвалась у 34,48% обстежених; ІІ 

групи (2000-24999 г) – в 28,00% випадків; ІІІ групи (2500г та більше) - у 15,00% дітей. 

Остеопороз був виявлений лише серед дітей І та ІІ груп. Діти І групи в цілому 

отримували штучне та змішане вигодування. Діти ІІ групи приблизно однаково 

отримувалася природньо та штучне вигодовування, значний рідше змішане, та 50% 

дітей ІІІ групи знаходились на природному відгодовувані. Показники Z-score менше -

1SD були виявлені у дітей з генотипом АА та СА. Серед дітей з генотипом АА 

поліморфізму гену С / А гена колагену COL1A1_1 (Rs1107946), що отримувалася 

природне або змішане вигодовування достовірно рідше зустрічалась остеопенія, 

порівняно з дітьми, що були виключно на штучному вигодовуванні (˂ 0,05). Серед 

дітей з генотипом АА, що були на штучному вигодовуванні, мали зміни з боку 

кісткової тканини (63,64% дітей мали остеопенію та 22,73% мали остеопороз). Серед 

гетерозигот, що були на штучному вигодовуванні, у 12,5% виявило остеопороз. Діти з 

генотипом СА на змішаному вигодовуванні мали зниження щільності кісткової 

тканини (остеопенію) у 33,33%. Діти з генотипом АА, що були на грудному 

вигодовуванні та мали остеопенію, це були діти з вагою при Народжені до 2500г (І та ІІ 

групи). Діти з остеопенією на змішаному вигодовуванні мали вагу при народжені до 

2000 г остеопенія у дітей, що отримувалася штучне вигодовування, була виявлено у 

дітей  трьох груп: 50,00% -І група, 28,57% - ІІ група та 21,43% - ІІІ група. Остеопороз у 

дітей на штучному вигодовуванні був виявлений лише серед дітей І та ІІ групи.  
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Висновки. Серед всіх обстеження дітей, за даними денситометрії, у 64,86% не 

було виявлено змін з боку кісткової системи (Z-score 0,48 ± 1,20), у 27,03% - 

реєструвалась остеопенія (Z-score -1,8 ± 0,53) та у 8,11% - остеопороз (Z-score -3,5 ± 

0,96). Але у дітей І групи з масою тіла при народжені 1500-1999 г, остеопенія 

реєструвалась у 34,48% обстеження; ІІ групи (2000-24999 г) - в 28,00% випадка; ІІІ 

групи (2500г та більше) – у 15,00% дітей. Остеопороз був виявлений лише серед дітей, 

що були народжені з масою тіла до 2500г. Діти І групи переважно отримували штучне 

та змішане вигодування. Діти ІІ групи приблизно однаково отримувалася природньо та 

штучне вигодовування. Серед дітей групи контролю 50% дітей були на природному 

відгодовувані. У дітей з генотипом СС поліморфізму гену С / А гена колагену 

COL1A1_1 (rs1107946), незалежно від виду вигодовування, не було виявлено змін з 

боку кісткової тканини. Показники Z-score менше -1 SD були виявлені у дітей з 

генотипом АА та СА, тільки серед дітей з генотипом АА, що отримували природне або 

змішане вигодовування, достовірно рідше зустрічалась остеопенія порівняно з дітьми, 

що були виключно на штучному вигодовуванні (63,64%). Остеопороз був виявлений 

тільки у дітей з генотипом АА (12,5%), що отримували штучне вигодовування. 

Ключові слова: діти, що народжені з малою масою тіла; передчасно 

народжені діти; денситометрія; остеопороз; остеопенія; грудне вигодовування; 

штучне вигодовування; змішане вигодовування; поліморфізм гену С / А гена 

колагену COL1A1_1 (rs1107946). 

 

ДИАГНОСТИЧЕСКИЕ ВОЗМОЖНОСТИ ОПРЕДЕЛЕНИЯ НАРУШЕНИЙ 

ОСТЕОГЕНЕЗА У ДЕТЕЙ, РОЖДЕННЫХ С НИЗКОЙ МАССОЙ ТЕЛА 

 

Т. Е. Шумная, Т. О. Левчук-Воронцова 

 

Запорожский государственный медицинский университет, Запорожье, Украина 

 

Целью работы является изучение минеральной плотности костной ткани у 

детей, рожденных с низкой массой тела с учетом характера вскармливания и 

полиморфизма гена C / A гена коллагена COL1A1_1 (rs1107946). 

Материалы и методы. В исследовании приняли участие 74 ребенка. Из них 29 

детей, которые были рождены за массой тела 1500-1999г составили I группу 

наблюдения; 25 ребенка с массой тела 2000-2499 - II группу; 20 ребенка с массой тела 
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2500г – вошли в III группу, или группу контроля. Все дети находились на 

стационарном лечении в коммунальном неприбыльном предприятии «Городская 

детская больница № 5» Запорожского городского совета. У всех детей были 

проанализированы данные о виде вскармливания до 1 года. Изучение минеральной 

плотности костной ткани проводилось в возрасте 12-15 месяцев с использованием 

ультразвукового костного сонометра (денситометра) «Sunlight MINIOMNI») BeamMed 

Ltd., Израиль. Обследование проводилось на кафедре факультетской педиатрии ЗГМУ. 

Анализ результатов был выполнен с использованием методов непараметрической 

статистики с помощью пакета программ Statistica 13. Для вычисления средних 

показателей Z-score была использована ordinal descriptive statistics. Для сравнения 

частот показателей денситометрии в разных группах использовали непараметрический 

статистический метод «2 × 2 Table», the Chi-square (df = 1). 

Результаты. В целом, среди обследованных детей по данным денситометрии в 

64,86% не было выявлено изменений со стороны костной системы (Z-score 0,48 ± 1,20), 

в 27,03% - остеопения (Z-score) -1,8 ± 0,53) и в 8,11% - остеопороз (Z-score -3,5 ± 0,96). 

Но при подальше анализе по группам средний показатель Z-score у детей I группы 

составил -0,37 ± 2,06, у детей II группы - - 0,08 ± 1,59, у детей III группы - 0,47 ± 1, 69. 

Так, у детей I группы с массой тела при рождении 1500-1999 г, остеопения 

регистрировалась в 34,48% обследованных; II группы (2000-24999 г) - в 28,00% 

случаев; III группы (2500г и более) - в 15,00% детей. Остеопороз был обнаружен только 

среди детей I и II групп. Дети I группы в целом получали искусственное и смешанное 

вскармливание. Дети II группы примерно одинаково получалась естественно и 

искусственное вскармливание, значительный реже смешанное, и 50% детей III группы 

находились на естественном откармливаемых. Показатели Z-score меньше -1SD были 

обнаружены у детей с генотипом АА и СА. Среди детей с генотипом АА 

полиморфизма гена C / A гена коллагена COL1A1_1 (Rs1107946), что приобреталась 

естественное или смешанное вскармливание достоверно реже встречалась остеопения, 

по сравнению с детьми, которые были исключительно на искусственном 

вскармливании (˂ 0,05). Среди детей с генотипом АА, которые были на искусственном 

вскармливании, имели изменения со стороны костной ткани (63,64% детей имели 

остеопения и 22,73% имели остеопороз). Среди гетерозигот, которые были на 

искусственном вскармливании, в 12,5% выявило остеопороз. Среди детей с генотипом 

СА на смешанном вскармливании было виявлено снижение плотности костной ткани 

(остеопения) в 33,33%. Дети с генотипом АА, которые были на грудном вскармливании 
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с остеопенией, имели вес при рождении в 2500г (I и II группы). Дети с остеопенией на 

смешанном вскармливании имели вес при рождении до 2000 г. Остеопения у детей, 

которые получали искусственное вскармливание, была выявлена во всех группах: 

50,00% -І группа, 28,57% - II группа и 21,43% - III группа. Остеопороз у детей на 

искусственном вскармливании был обнаружен только среди детей I и II группы с 

генотипом АА и СА. 

Выводы. Среди всех обследование детей, по данным денситометрии, в 64,86% 

не было выявлено изменений со стороны костной системы (Z-score 0,48 ± 1,20), в 

27,03% - регистрировалась остеопения (Z-score 1, 8 ± 0,53) и в 8,11% - остеопороз (Z-

score -3,5 ± 0,96). Но у детей I группы с массой тела при рождении 1500-1999 г, 

остеопения регистрировалась в 34,48% обследования; II группы (2000-24999 г) - в 

28,00% случаях; III группы (2500г и более) - в 15,00% детей. Остеопороз был 

обнаружен только среди детей, которые были рождены с массой тела до 2500г. Дети I 

группы преимущественно получали искусственное и смешанное вскармливание. Дети 

II группы примерно одинаково получалась естественно и искусственное 

вскармливание. Среди детей группы контроля 50% детей были на естественном 

вскармливаемых. У детей с генотипом СС полиморфизма гена C / A гена коллагена 

COL1A1_1 (rs1107946), независимо от вида вскармливания, не было выявлено 

изменений со стороны костной ткани. Показатели Z-score меньше -1 SD были 

обнаружены у детей с генотипом АА и СА, только среди детей с генотипом АА, 

получавших естественное или смешанное вскармливание, достоверно реже встречалась 

остеопения сравнению с детьми, которые были исключительно на искусственном 

вскармливании (63,64 %). Остеопороз был обнаружен только у детей с генотипом АА 

(12,5%), получавших искусственное вскармливание. 

Ключевые слова: дети, рожденные с низкой массой тела преждевременно 

рожденные дети; денситометрия; остеопороз остеопения; грудное вскармливание; 

искусственное вскармливание; смешанное вскармливание; полиморфизм гену С / 

А гена коллагена COL1A1_1 (rs1107946). 

 

Introduction. Preservation of the children’s health is a pressing issue today. At 

present, scientists and practitioners are actively engaged in study of the problem of 

osteogenesis disorders. 

It is known that metabolic bone diseases (MBD) in newborns, osteopenia, neonatal 

rickets or rickets of premature babies are terms used to describe the decrease in mineral 
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content in bones in premature infants. Babies born prematurely are usually "deprived" of the 

period of intrauterine life, which provides the supply of minerals to create optimal bone 

mineralization at birth. It is known that the frequency of occurrence of MBD is inversely 

related to birth weight and gestational age. Other factors that interfere with normal bone 

mineralization include artificial feeding, low intake of vitamin D, calcium (Ca) and 

phosphorus (P) at an early age, long periods of parenteral nutrition and side effects of 

diuretics and corticosteroids prescribed to these children [1 - 4]. 

At the same time, as of today, there are no specific methods for diagnosing metabolic 

diseases in premature babies [2]. And a direct study of Ca2 + cannot be a screening test, since 

newborns can maintain a normal level of Ca2 + for a long time due to its mobilization from 

the bones [5, 6]. And determination of other markers of osteopenia, such as the level of 

osteocalcin and 1,25OH-vitamin D, is not always possible; in addition, it is financially 

expensive and therefore not available to everyone. Although the increased alkaline 

phosphatase level is a reliable indicator of bone demineralization in premature babies, the 

normal levels also do not guarantee normal bone condition [7]. 

In adult practice, various densitometry methods are used to quantitatively diagnostics 

of bone density. The standard of densitometry in adult practice is the Dual Energy X-ray 

Absorptiometry (DXA). In pediatrics, this method is used only for scientific researches, since 

the radiation load, the need to transport the child, the lack of programs and standards for 

examining newborns and children aged 1 year limit its use in clinical practice. For the same 

reasons, quantitative computed tomography is not used in practice. The X-ray signs of 

osteopenia appear when mineralization is already reduced by 20-40% and is characterized by 

bone thinning, thickening of the diaphyses, subperiosteal growths and fractures. But 

instrumental diagnostics of the bone disorders in premature infants remains a great challenge. 

Today, the method of quantitative ultrasound densitometry is being introduced into the 

practical health care of Ukraine and other countries of the world, in particular for cases of 

premature babies and in children aged 1 year in general [8]. 

In this case, the Z-score is used in children. The Z-score is considered as the value of 

the standard deviation of the actual bone density relative to the corresponding average age 

indicator. Z-scores of up to -1SD are considered normal, from -1SD to -2.5 SD as osteopenia 

and more than -2.5 SD as osteoporosis. At the same time, a decrease in bone mineral density 

is also clinically identified as osteopenia or osteoporosis, which, according to the World 

Health Organization, today ranks fourth among non-infectious diseases in the world [9]. 
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The work aims at study the bone tissue mineral density in children born with low 

body weight, taking into account the dependence on the nature of feeding and polymorphism 

of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946). 

Materials and methods. The study involved 74 children. Of these, 29 children born 

with the body weight of 1500-1999 g were in the observation group I; 25 children weighing 

2000-2499 g - group II; 20 children with the body weight at birth of 2500 g - group III 

(control group). All children were under inpatient treatment at the Municipal Non-Profit 

Enterprise "City Children Hospital no. 5" of Zaporizhia City Council. Data on the type of 

breastfeeding of a child aged under 1 year were analyzed for all children. The study of bone 

tissue mineral density was performed at the age of 12-15 months using an ultrasonic bone 

sonometer (densitometer) Sunlight MINIOMNI) BeamMed Ltd., Israel. The examination was 

conducted at the Department of Faculty Pediatrics of the Zaporizhia State Medical University. 

Analysis of the results was performed by non-parametric statistics methods using the 

Statistica 13 software package. Ordinal descriptive statistics was used to calculate the average 

Z-score indicators. The non-parametric statistical method "2 × 2 Table", the Chi-square (df = 

1) was used to compare the frequencies of desitometry indicators in different groups.  

Results. In general, among the examined children according to densitometry data, 

there were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86% of cases, but 

there were osteopenia (Z-score -1.8 ± 0 , 53) in 27.03% and osteoporosis (Z-score -3.5 ± 0.96) 

in 8.11%. But in the further analysis by groups, the average Z-score indicator in children of 

the group I was 0.37 ± 2.06, in children of the group II - -0.08 ± 1.59 and in children of the 

group III - 0.47 ± 1, 69. But in children of the group I with body weight at birth 1500-1999g, 

osteopenia was registered in 34.48% of cases; the group II (2000-24999 g) - in 28.00% of 

cases; the group III (2500 g and more) - in 15.00% of cases. Osteoporosis was found only 

among children born weighing up to 2500 g. These data are shown in the Table 1. 

 

Table 1. Desitometry indicators depending on the weight at birth 

 

Further analysis by groups of densitometry results taking into account the type of 

feeding showed that children weighing up to 2000 g mainly received artificial and mixed 

Groups Normal 

value 

Z-score Osteopenia 

 

Z-score Osteoporosis 

 

Z-score 

Group І  51,72%  0,78±1,0 34,48%*  -1,98±0,56 13,79%  -3,9±0,96 

Group ІІ  64,00% 0,88±1,01 28,00%  -1,53±0,51 8,00%  -2,74±0,21 

Group ІІІ  85,00% 0,88±1,47 15%* -1,87±0,29 - - 
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feeding. Children of the group II received approximately the same amount of natural and 

artificial feeding, much less often mixed one, and 50% of children of the group III were on 

natural feeding. 

 

Table 2. Distribution of the type of feeding depending on the weight at birth 

Groups Natural feeding Artificial feeding Mixed feeding 

I група    3,45% 62,07% 34,48% 

р І-ІІ  р<0,05 р>0,05 р<0,05 

IІ група   40,00% 44,00% 16,00% 

IІІ група   50,00% 35,00% 15,00% 

р І-ІІІ  р<0,05 р<0,05 р<0,05 

р ІІ-ІІІ  р>0,05 р>0,05 р>0,05 

 

Then we decided to evaluate the Z-score indicator depending on the C/A gene 

polymorphism of COL1A1_1 collagen gene (rs1107946), which had been studied earlier [10]. 

From the data of the Table 3 and the Figure 1 it can be concluded that children with the CC 

genotype had normal densitometry indicators, regardless of the type of feeding. 

 

Fig. 1 Densitometry indicators depending on the genotype of the C/A gene polymorphism of 

COL1A1_1 collagen gene (rs1107946). 

 

The Z-score indicators less than -1SD were found in children with AA and CA 

genotypes. Osteopenia was significantly less common in children with the AA genotype of 

the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946), who received natural 

or mixed feeding than in children who were exclusively on artificial feeding (p˂0.05). We 

would like to note that children with the same genotype, but on natural or mixed feeding, had 

only osteopenia. Among children with the AA genotype who were breastfed, there were 

changes in bone tissue (63.64% of children had osteopenia and 22.73% had osteoporosis). 

Among heterozygotes who were on artificial feeding, osteoporosis was found in 12.5%. 
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Children with the CA genotype on mixed feeding had a decrease in bone tissue density 

(osteopenia) in 33.33% of cases.  

 

Table 4. Densitometry (Z-score) indicators depending on the type of feeding and genotype of 

the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946) 

Geno-

type 

Densitometry Natural 

feeding 

Z-score Artificial 

feeding 

Z-score Mixed 

feeding 

Z-score 

СС Normal value 

%, (n) 

100% (8) 0,98±1,61 100% (8) 0,74±1,38 100% (7) 1,14±1,2 

Osteopenia %, 

(n) 

- -  - - - 

Osteoporosis 

%, (n) 

- -  - - - 

АА 

 

Normal value 

%, (n) 

70,00% (7) 1,2±1,1 13,64% (3) 1,17±0,83 71,43% (5) 0,68±0,8 

Osteopenia %, 

(n) 

30,00% (3) -

1,47±0,46* 

63,64% 

(14) 

-

1,84±0,57* 

28,57% (2) -2,05±0,21* 

Osteoporosis 

%, (n) 

- - 22,73% (5) -3,7±0,95 - - 

АС Normal value 

%, (n) 

100% (3) -0,5±0,2 87,5% (7) 0,3±0,45 66,67% (2) 0,77±2,16 

Osteopenia %, 

(n) 

- - - - 33,33% (1) 

 

-1,5 

Osteoporosis 

%, (n) 

- - 12,5% (1) -2,6 

 

- - 

*р<0,05 

 

It is important to note that among children with AA genotype who were breastfed and 

had osteopenia, these were children weighing up to 2500 g (groups I and II). Children with 

osteopenia on mixed breastfeeding weighed at birth up to 2000 g. Osteopenia in children 

receiving artificial feeding was found in children of all 3 groups: 50.00% - group I, 28.57% - 

group II and 21, 43% - group III. Osteoporosis in breastfed children was found only among 

children of the groups I and II. 

Discussion 

In an analysis of the current literature, it is known that the relationship between the 

C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946) and changes in bone tissue 

density has been studied more often in adults and less frequently in children. 

In his study, Vissarionov S.V. researched the relationship between the C/A gene 

polymorphism of COL1A1_1 collagen gene and the development of scoliosis. The study 

revealed that children with the A allele and the AA genotype among patients with congenital 

scoliosis occurred significantly more frequent than in children without scoliotic deformity of 

the spine. The AA genotype occurred in the group of children with congenital scoliosis more 
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than 2 times more often than in the group of children without scoliotic deformity of the spine 

[11]. 

Mailyan E. A. et al. proved the connection between the C/A gene polymorphism of 

COL1A1_1 collagen gene (rs1107946) and lower indicators of the Ca ++ levels (P = 0.037) 

and higher ones and AP (P = 0.047) in women in postmenopause with the AA and CA 

genotype, which was evidence of an increased bone tissue resorption [12]. 

The study of the influence of the C/A gene polymorphism of COL1A1_1 collagen 

gene (rs1107946) on osteoporotic bone changes in the area of proximal department of the left 

hip showed an uneven distribution of genotypes in the observation groups. The authors found 

that osteoporotic changes in the femoral neck were significantly more pronounced in women 

with A allele (OSH = 2.46, 95% CI: 1.38-4.39, p = 0.006). In addition, in the group of patients 

with osteoporosis of the left femoral neck in comparison with all other women, a somewhat 

unreliable tendency (p = 0.064) to an increased accumulation of the AA genotype was 

established [13]. 

Edith Falco´n-Ramı´rez et al. examined 300 women: 100 women with osteopenia, 100 

women with hip fractures, and 100 without any bone tissue changes. The aim of the study was 

to research the association of polymorphism and low mineral density, osteoporosis, hip 

fractures. This research found an association with lower indicators of bone mineral density in 

women who had the AA genotype of the C/A gene polymorphism of COL1A1_1 collagen 

gene (rs1107946) compared with those who had the CC and CA genotypes; but no 

statistically significant difference was found. In our study, we proved that osteopenia occurred 

among children with AA and CA genotypes, while osteoporosis - only in children with AA 

genotype [14]. 

In a systematic review, Liting Tong et al. reported that about 31% of preterm born 

children had osteopenic changes, which further affected their physical development 

throughout life, i.e. they had lower weight and height compared to their peers born with 

normal body weight. Metabolic bone disease could also lead to more frequent fractures. 

According to our data, osteopenia and osteoporosis were found in about 35.14% of the 

examined children [15]. 

Bandara S. et al. studied the prevalence of osteopenia in preterm born children who 

were exclusively fed with breast milk and fortified breast milk. They obtained the following 

results: 36.8% of children receiving fortified milk had osteopenia, while osteopenia was 

observed in 48.6% of cases in breastfed children. But no statistically significant difference 

was found [16]. Asghar Lotf et al. in their study, no difference between the two feeding 
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groups (artificial feeding and mixed feeding) was observed in terms of the occurrence of bone 

disorders [17]. Michelle N. Körnmann et al. investigated the effect of breastfeeding on bone 

mineral density, and the increase in breastfeeding volume promoted the increase of the bone 

tissue density [18]. We also observed such tendency in our study. 

Conclusions 

1. According to densitometry data, among all examined children, there were no 

changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86%, osteopenia was registered (Z-

score - 1.8 ± 0.53) in 27.03% and osteoporosis (Z-score -3.5 ± 0.96) was registered in 8.11%. 

But in children of the group I with body weight at birth of 1500-1999g, osteopenia was 

registered in 34.48% of cases; in the group II (2000-24999) in 28.00% of cases; in the group 

III (2500 g and more) in 15.00% of cases. Osteoporosis was found only among children born 

weighing up to 2500 g. 

2. Children of the group I mainly received artificial (62.07%) and mixed (34.48%) 

feeding. Children of the group II received approximately the same amount of natural 

(40.00%) and artificial (44.00%) feeding, much less often mixed one. In the control group III, 

50% of children were breastfed. 

3. Regardless of the type of feeding, no changes in bone tissue were detected in 

children with the CC genotype of the C/A gene polymorphism of COL1A1_1 collagen gene 

(rs1107946). The Z-scores indicators less than -1 SD were found in children with the AA and 

CA genotypes, and only among children with the AA genotype of polymorphism, who 

received natural or mixed feeding, osteopenia occurred significantly less frequently (30.00%) 

than among children who had exclusively artificial feeding (63.64%). Osteoporosis was 

detected only in children with the AA genotype (12.5%) who were on artificial feeding. 

4. To reduce the risk of osteogenesis disorders in children with the AA genotype of the 

C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946), born with low weight, the 

breastfeeding should be preferred, for which maximum effort should be made to preserve or 

restore lactation in mother. 

Prospects for further study. In the future, we are planning to assess densitometry 

indicators depending on the clinical manifestations of rickets. 

Financing. The study has been performed in the framework of the planned research 

scientific work of the Children’s Diseases Department of ZSMU entitled “The peculiarities of 

the development of diseases and the elaboration of the programs of rational nutrition, of 

therapeutic and rehabilitation measures improvement, and of prevention of distresses in 

children of different age, who reside in an industrial city” state registration No 114U001397. 



 950 

Conflict of interests: none. 

References 

1. Ukarapong, S., Venkatarayappa, S. K. B., Navarrete, C., & Berkovitz, G. 

(2017b). Risk factors of metabolic bone disease of prematurity. Early Human Development, 

112(0378–3782), 29–34. https://doi.org/10.1016/j.earlhumdev.2017.06.010 

2. Faienza, M. F., D’Amato, E., Natale, M. P., Grano, M., Chiarito, M., Brunetti, 

G., & D’Amato, G. (2019). Metabolic Bone Disease of Prematurity: Diagnosis and 

Management. Frontiers in Pediatrics, 7(143). https://doi.org/10.3389/fped.2019.00143 

3. Mannan, M. A., Jahan, I., Rahman, M. Z., Hasan, Z., Dey, A. C., & 

Shahidullah, M. (2015). Osteopenia of Prematurity: Are We at Risk? Mymensingh Medical 

Journal: MMJ, 24(3), 631–637. https://www.ncbi.nlm.nih.gov/pubmed/26329969 

4. von Websky, K., Hasan, A. A., Reichetzeder, C., Tsuprykov, O., & Hocher, B. 

(2018). Impact of vitamin D on pregnancy-related disorders and on offspring outcome. The 

Journal of Steroid Biochemistry and Molecular Biology, 180(0960–0760), 51–64. 

https://doi.org/10.1016/j.jsbmb.2017.11.008 

5. Dokos, C., Tsakalidis, C., Manaridou, K., Karayianni, P., Kyrkos, I., & 

Roussos, I. (2017). Clinical-laboratory findings of bone metabolism in healthy premature and 

full-term neonates: preliminary results. Clinical Cases in Mineral and Bone Metabolism, 

14(2), 167–172. https://doi.org/10.11138/ccmbm/2017.14.1.167 

6. Shcherbak V. A., & Popova N. G. (2015). Osteopenia of prematurity. 

Zabajkal'skij Medicinskij Vestnik, 1(1998–6173), 143–151. Russian. 

7. Al-lawama, M., Abu Alrous, H., Alkhatib, H., Alrafaeh, A., Wakileh, Z., 

Alawaisheh, B., Saadeh, A., Sharab, J., Badran, E., & Albsoul-Younes, A. (2019). Nutritional 

Support of Very Low Birth Weight Infants in a Tertiary Center in a Developing Country. 

Journal of Clinical Medicine Research, 11(4), 283–288. https://doi.org/10.14740/jocmr3797 

8. Faerk J, Peitersen B, Petersen S, Michaelsen KF. Bone mineralisation in 

premature infants cannot e predicted from serum alkaline phosphatase or serum 

phosphate. Arch Dis Child Fetal Neonatal. (2002) 87:F133–6. 10.1136/fn.87.2.F133  

9. Kulyayev Ye. A., Grafov A.V, Falameyeva O.V, Khrapova Yu.V., Sadovoy 

M.A. (2013). Study of zoledronic acid preparation rezoklastin fs 5 mg / 6.25 ml (f-sintez cjsc) 

in patients with low bone mineral density. «Medicine and Education in Siberia», 2(1995–

0020). 

10. Shumna, T. Y., Levchuk, T. O., & Kamyshnyi, O. M. (2019). Analysis of 

COL1A1_1 gene (rs1107946) polymorphism as a risk for low birth weightfactor. 



 951 

Zaporozhskij Medicinskij ZHurnal, 0(4). https://doi.org/10.14739/2310-1210.2019.4.173342 

11. Vissarionov S.V., Larionova V.I., Kazarian1 I.V., Filippova A.N., Kostik 

M.M., Voitovich A.N.,. Rotchev E.V. The gene polymorphisms of COL1A1 and VDR in 

children with scoliosis // Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. - 

2017. - Т. 5. - №1. - C. 5-12. doi: 10.17816/PTORS515-12  Russian. 

12. Maylyan E. A., Reznichenko N. A., Ignatenko G. A. (2018). Blood serum 

biochemical indicators in postmenopausal women as function of osteoporotic changes and 

genetic polymorphisms. Krymskij zhurnal eksperimental'noj i klinicheskoj mediciny, 8(2). 

https://www.elibrary.ru/item.asp?id=36334908 Russian. 

13.  Maylyan E. A (2017). Association of col1a1 gene sp1 polymorphism with bone 

mineral density in postmenopausal women. Ul'yanovskij mediko-biologicheskij zhurnal, 2. 

https://www.elibrary.ru/item.asp?id=29392954 Russian. 

14. Falcón-Ramírez, E., Hidalgo-Bravo, A., Barredo-Prieto, B. A., Pineda-Gómez, 

E., & Valdés-Flores, M. (2015). Association of the COL1A1 gene polymorphisms in Mexican 

postmenopausal women with fracture or with low bone mineral density at the hip. Aging 

Clinical and Experimental Research, 28(3), 567–571. https://doi.org/10.1007/s40520-015-

0449-6 

15. Tong, L., Gopal-Kothandapani, J. S., & Offiah, A. C. (2018). Feasibility of 

quantitative ultrasonography for the detection of metabolic bone disease in preterm infants — 

systematic review. Pediatric Radiology, 48(11), 1537–1549. https://doi.org/10.1007/s00247-

018-4161-5 

16. Bandara, S., &amp; Kariyawasam, A. (2010). AO-45. Incidence of osteopenia 

of prematurity in preterm infants who were exclusively fed breast milk. Early Human 

Development, 86, S18. doi:10.1016/j.earlhumdev.2010.09.053  

17. Lotfi, A., Shiasi, K., Amini, R., Jahangiri, M., Sharif, M. R., Akbari, H., Talari, 

H., Hajmobini, Z., Hami, K., & Kashani, H. H. (2016). Comparing the Effects of Two 

Feeding Methods on Metabolic Bone Disease in Newborns With Very Low Birth Weights. 

Global Journal of Health Science, 8(1), 249–254. https://doi.org/10.5539/gjhs.v8n1p249 

18. Körnmann, M. N., Christmann, V., Gradussen, C. J. W., Rodwell, L., 

Gotthardt, M., Van Goudoever, J. B., & Van Heijst, A. F. J. (2017). Growth and Bone 

Mineralization of Very Preterm Infants at Term Corrected Age in Relation to Different 

Nutritional Intakes in the Early Postnatal Period. Nutrients, 9(12), 1318. 

https://doi.org/10.3390/nu9121318 

https://www.elibrary.ru/item.asp?id=36334908
https://www.elibrary.ru/item.asp?id=29392954

	Shumna T. Yе., MD, PhD, DSc, Professor of the Department of Faculty Pediatry, Zaporizhzhia State Medical University, Ukraine; 28А, Novgorodskaia street, Zaporizhzhia, 69076; Tel .:+380978541809, e-mail: tshumnaya72@gmail.com
	ID orcid 0000-0003-4926-1271
	Levchuk-Vorontsova T.O., MD, Assistant of the Department of Children Diseases, Zaporizhzhia State Medical University, Ukraine; 28А, Novgorodskaia street, Zaporizhzhia, 69076; Tel .: +380674352467, e-mail: tatyana0702@gmail.com
	ID orcid 0000-0003-0557-6714
	Abstract
	The work aims at studying the bone tissue mineral density in children born with low body weight, taking into account the dependence on the nature of feeding and polymorphism of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946).
	Results. In general, among the examined children according to densitometry data, there were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86% of cases, but there were osteopenia (Z-score -1.8 ± 0 , 53) in 27.03% and osteoporosis (Z-sco...
	Conclusions. According to densitometry data, among all examined children, there were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86%, osteopenia was registered (Z-score - 1.8 ± 0.53) in 27.03% and osteoporosis (Z-score -3.5 ± 0.96) w...
	It is known that metabolic bone diseases (MBD) in newborns, osteopenia, neonatal rickets or rickets of premature babies are terms used to describe the decrease in mineral content in bones in premature infants. Babies born prematurely are usually "depr...
	Today, the method of quantitative ultrasound densitometry is being introduced into the practical health care of Ukraine and other countries of the world, in particular for cases of premature babies and in children aged 1 year in general [8].
	In this case, the Z-score is used in children. The Z-score is considered as the value of the standard deviation of the actual bone density relative to the corresponding average age indicator. Z-scores of up to -1SD are considered normal, from -1SD to ...
	The work aims at study the bone tissue mineral density in children born with low body weight, taking into account the dependence on the nature of feeding and polymorphism of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946).
	Results. In general, among the examined children according to densitometry data, there were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86% of cases, but there were osteopenia (Z-score -1.8 ± 0 , 53) in 27.03% and osteoporosis (Z-sco... (1)
	Table 1. Desitometry indicators depending on the weight at birth
	Further analysis by groups of densitometry results taking into account the type of feeding showed that children weighing up to 2000 g mainly received artificial and mixed feeding. Children of the group II received approximately the same amount of natu...
	Table 2. Distribution of the type of feeding depending on the weight at birth
	Then we decided to evaluate the Z-score indicator depending on the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946), which had been studied earlier [10]. From the data of the Table 3 and the Figure 1 it can be concluded that children with t...
	Fig. 1 Densitometry indicators depending on the genotype of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946).
	The Z-score indicators less than -1SD were found in children with AA and CA genotypes. Osteopenia was significantly less common in children with the AA genotype of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946), who received natural o...
	Table 4. Densitometry (Z-score) indicators depending on the type of feeding and genotype of the C/A gene polymorphism of COL1A1_1 collagen gene (rs1107946)
	*р<0,05
	It is important to note that among children with AA genotype who were breastfed and had osteopenia, these were children weighing up to 2500 g (groups I and II). Children with osteopenia on mixed breastfeeding weighed at birth up to 2000 g. Osteopenia ...
	Bandara S. et al. studied the prevalence of osteopenia in preterm born children who were exclusively fed with breast milk and fortified breast milk. They obtained the following results: 36.8% of children receiving fortified milk had osteopenia, while ...
	Conclusions
	1. According to densitometry data, among all examined children, there were no changes in the skeletal system (Z-score 0.48 ± 1.20) in 64.86%, osteopenia was registered (Z-score - 1.8 ± 0.53) in 27.03% and osteoporosis (Z-score -3.5 ± 0.96) was registe...
	2. Children of the group I mainly received artificial (62.07%) and mixed (34.48%) feeding. Children of the group II received approximately the same amount of natural (40.00%) and artificial (44.00%) feeding, much less often mixed one. In the control g...
	Prospects for further study. In the future, we are planning to assess densitometry indicators depending on the clinical manifestations of rickets.
	Financing. The study has been performed in the framework of the planned research scientific work of the Children’s Diseases Department of ZSMU entitled “The peculiarities of the development of diseases and the elaboration of the programs of rational n...
	Conflict of interests: none.
	References
	8. Faerk J, Peitersen B, Petersen S, Michaelsen KF. Bone mineralisation in premature infants cannot e predicted from serum alkaline phosphatase or serum phosphate. Arch Dis Child Fetal Neonatal. (2002) 87:F133–6. 10.1136/fn.87.2.F133
	16. Bandara, S., &amp; Kariyawasam, A. (2010). AO-45. Incidence of osteopenia of prematurity in preterm infants who were exclusively fed breast milk. Early Human Development, 86, S18. doi:10.1016/j.earlhumdev.2010.09.053

