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Íàñòîÿùàÿ ðàáîòà ïîñâÿùåíà îïèñàíèþ ðå-
çóëüòàòîâ âòîðîãî ýòàïà èññëåäîâàíèÿ ïî îöåíêå
æèðîîòëîæåíèÿ ìîñêîâñêèõ äåòåé è ïîäðîñòêîâ ñ
èñïîëüçîâàíèåì èíäåêñà ìàññû òåëà [Quetelet,
1871], à òàêæå ïåðöåíòèëüíûõ ñòàíäàðòîâ äàííî-
ãî ïîêàçàòåëÿ, ðàíæèðîâàííûõ ïî âîçðàñòó è ïîëó.

Êàê áûëî îïèñàíî ðàíåå, ðåçóëüòàòû ìíîãî-
÷èñëåííûõ îáñëåäîâàíèé [Ìàðòèí÷èê ñ ñîàâò,
2014; Õîäæèåâà ñ ñîàâò., 2016; Æäàíîâà, 2017;
Ïåðìÿêîâà, 2018; Ñòàðîäóáîâ, Ìåëüíèêîâ, Ðóä-
íåâ, 2017; Onis de et al., 2012; Mansourian et al.,

2012; Norris et al. 2012; Lobstein et al., 2015; Wilde
de, Dekker, Middelkoop, 2018; Tu et al., 2019; Li et
al., 2020] ïîäòâåðæäàþò ïðàâîìî÷íîñòü èñïîëüçî-
âàíèÿ ñòàíäàðòîâ, ðàçðàáîòàííûõ ÂÎÇ, â êà÷åñòâå
íîðìàòèâîâ äëÿ îöåíêè ôèçè÷åñêîãî ðàçâèòèÿ
äåòåé è ïîäðîñòêîâ. Îäíàêî âîïðîñ î ðàçðàáîòêå
ðåãèîíàëüíûõ ñòàíäàðòîâ, ïîçâîëÿþùèõ äàâàòü
áîëåå òî÷íóþ îöåíêó ñòàòóñà ïèòàíèÿ äåòåé è ïîä-
ðîñòêîâ, è ñåé÷àñ ÿâëÿåòñÿ àêòóàëüíûì.

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ çàêëþ÷àëàñü
â ðàçðàáîòêå ïåðöåíòèëüíûõ ñòàíäàðòîâ ÈÌÒ ìîñ-
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ЧАСТЬ II

Íàñòîÿùåå èññëåäîâàíèå ïðåäñòàâëÿåò ñîáîé âòîðîé ýòàï ðàáîòû, ïîñâÿùåííîé ðàçðàáîòêå
ïåðöåíòèëüíûõ ñòàíäàðòîâ èíäåêñà ìàññû òåëà (ÈÌÒ) ìîñêîâñêèõ äåòåé è ïîäðîñòêîâ, ñðàâíåíèþ
ïîëó÷åííûõ äàííûõ ñ íîðìàòèâàìè ÂÎÇ, à òàêæå îöåíêå ÷àñòîòû âñòðå÷àåìîñòè èíäèâèäîâ ñ ïî-
ãðàíè÷íûìè çíà÷åíèÿìè ïîêàçàòåëÿ è èõ ðàñïðåäåëåíèÿ â îáñëåäîâàííîé ãðóïïå.

Ìàòåðèàëû è ìåòîäû. Â àíàëèç âîøëî 925 ìîñêîâñêèõ ìàëü÷èêîâ 7–17 ëåò, îáñëåäîâàííûõ ïî
ñòàíäàðòíîé àíòðîïîìåòðè÷åñêîé ìåòîäèêå. Â ñîîòâåòñòâèè ñ öåëÿìè èññëåäîâàíèÿ, àíàëîãè÷-
íî ïðåäûäóùåìó ýòàïó, â àíàëèçå áûëè èñïîëüçîâàíû äåñêðèïòèâíûå õàðàêòåðèñòèêè ÈÌÒ, ïðåîá-
ðàçîâàííûå ñ èñïîëüçîâàíèåì ìåòîäà LMS-òðàíñôîðìàöèè âàðèàöèîííîãî ðÿäà íà îñíîâå òàáëèö
ÂÎÇ è ïðåäñòàâëåííûå â âèäå z-çíà÷åíèé ïîêàçàòåëÿ. Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ
ïðîâîäèëàñü ñ èñïîëüçîâàíèåì ñòàíäàðòíûõ ïàêåòîâ ñòàòèñòè÷åñêèõ ïðîãðàìì Statistica 10.0 è
Minitab 17.3.

Ðåçóëüòàòû. Ïîêàçàí ñäâèã ÈÌÒ â îáñëåäóåìîé ãðóïïå: ìåäèàííûå çíà÷åíèÿ z-îöåíîê äîñòèãà-
þò çíà÷èìî áîëåå âûñîêèõ çíà÷åíèé ïî ñðàâíåíèþ ñ ðåôåðåíòíûìè â âîçðàñòå 10 è 12 ëåò, à
òàêæå â 8 è 9 ëåò. Àíàëèç ïåðöåíòèëüíûõ ñòàíäàðòîâ ÈÌÒ ïîçâîëèë çàôèêñèðîâàòü ïîëîæèòåëü-
íûé ñäâèã íèæíèõ ãðàíèö âàðèàöèè ïðèçíàêà íà ôîíå êîíòðîëüíîé ãðóïïû, äëÿ íèçêèõ è ñðåäíèõ
çíà÷åíèé ïîêàçàòåëÿ ýòè ðàçëè÷èÿ ñãëàæèâàþòñÿ ê 16 ãîäàì (èñêëþ÷åíèå – âàðèàíòû ñ ïîâûøåí-
íûì ÈÌÒ). Ïî âåëè÷èíå ïîêàçàòåëÿ, ñîîòâåòñòâóþùåé îæèðåíèþ, íà ïåðâûé ïëàí ìîñêîâñêèå ìàëü-
÷èêè âûõîäÿò òîëüêî ïîñëå äîñòèæåíèÿ 13-ëåòíåãî âîçðàñòà. Ñàìè ðàçëè÷èÿ íà ýòîé ãðàíèöå
ðàñïðåäåëåíèÿ íîñÿò áîëåå âûðàæåííûé õàðàêòåð. Âñòðå÷àåìîñòü èíäèâèäîâ ñ äåôèöèòîì ìàñ-
ñû òåëà è îæèðåíèåì ñ âîçðàñòîì íåçíà÷èòåëüíî ïîâûøàåòñÿ, ñ èçáûòî÷íîé è íåäîñòàòî÷íîé
ìàññîé òåëà – îñòà¸òñÿ íåèçìåííûì.

Çàêëþ÷åíèå. Òàêèì îáðàçîì, äèàïàçîí èçìåí÷èâîñòè ÈÌÒ â ãðóïïå ìîñêîâñêèõ ìàëü÷èêîâ ïî-
ñòåïåííî ñìåùàåòñÿ â ñòîðîíó áîëåå âûñîêèõ çíà÷åíèé ïîêàçàòåëÿ, ÷òî ïîäòâåðæäàåò îöåíêà
êàê åãî àáñîëþòíûõ âåëè÷èí, ñîîòâåòñòâóþùèõ èñïîëüçóåìûì â êëàññèôèêàöèè ÂÎÇ ïåðöåíòè-
ëÿì, òàê è z-îöåíêàì ïîêàçàòåëÿ. Ïîëó÷åííûå â äàííîì èññëåäîâàíèè ïåðöåíòèëüíûå ñòàíäàðòû
ÈÌÒ è èõ ãðàôè÷åñêîå îòîáðàæåíèå ñâèäåòåëüñòâóþò î ñäâèãå âåðõíåé ÷àñòè ðàñïðåäåëåíèÿ,
õàðàêòåðèçóþùåé âàðèàíòû ñ îæèðåíèåì, ïðîòèâîïîëîæíî òîìó, êàê ýòî áûëî çàôèêñèðîâàíî äëÿ
äåâî÷åê. Ñîâîêóïíîñòü ïåðå÷èñëåííûõ ôàêòîâ ïîçâîëÿåò ñäåëàòü âûâîä î áîëüøåé âûðàæåííîñòè
èçìåíåíèé, ïðîèñõîäÿùèõ â ôèçè÷åñêîì ðàçâèòèè ìîñêîâñêèõ øêîëüíèêîâ, â ãðóïïå ìàëü÷èêîâ.

Êëþ÷åâûå ñëîâà: ìîñêîâñêèå øêîëüíèêè; ÈÌÒ; íîðìàòèâû ÂÎÇ; z-îöåíêè; îæèðåíèå
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êîâñêèõ øêîëüíèêîâ, ñðàâíåíèè ïîëó÷åííûõ ðå-
çóëüòàòîâ ñ íîðìàòèâàìè ÂÎÇ, à òàêæå îöåíêå ðàñ-
ïðåäåëåíèÿ èíäèâèäîâ ñ ïîãðàíè÷íûìè çíà÷åíè-
ÿìè ïîêàçàòåëÿ â îáñëåäîâàííîé ãðóïïå.

Материалы и методы

Ìàòåðèàëîì äëÿ íàñòîÿùåé ðàáîòû ïîñëóæè-
ëè ðåçóëüòàòû êîìïëåêñíîãî àíòðîïîëîãè÷åñêîãî
îáñëåäîâàíèÿ øêîëüíèêîâ ã. Ìîñêâû, ïðîâîäèâøå-
ãîñÿ ñîòðóäíèêàìè ëàáîðàòîðèè àóêñîëîãèè ÍÈÈ è
Ìóçåÿ àíòðîïîëîãèè ÌÃÓ èìåíè Ì.Â.Ëîìîíîñîâà â
2008–2009 ãã., à òàêæå â 2016 ãîäó. Ýòè ãðóïïû, ââè-
äó íåáîëüøèõ ÷èñëåííîñòåé è îòñóòñòâèÿ äîñòîâåð-
íûõ ðàçëè÷èé ìåæäó íèìè ïî âåëè÷èíå ìàññû òåëà
è ÈÌÒ (U-êðèòåðèé Ìàííà-Óèòíè), à òàêæå ïî âåëè-
÷èíå äëèíû òåëà (t-êðèòåðèé) áûëè îáúåäèíåíû.

Ìàòåðèàë áûë ñîáðàí ìåòîäîì «ïîïåðå÷íî-
ãî ñå÷åíèÿ» ñ ñîáëþäåíèåì ïðàâèë áèîýòèêè è
ïîäïèñàíèåì ïðîòîêîëîâ èíôîðìèðîâàííîãî ñî-
ãëàñèÿ íà êàæäîãî èñïûòóåìîãî (äëÿ äåòåé äî 14
ëåò ïðîòîêîëû áûëè ïîäïèñàíû ðîäèòåëÿìè, ïîä-
ðîñòêè îò 14 ëåò è ñòàðøå ïðèíèìàëè ðåøåíèå
ñàìîñòîÿòåëüíî).

Âñåãî â àíàëèç âîøëè 925 ìàëü÷èêîâ ïðåèìó-
ùåñòâåííî ðóññêîé íàöèîíàëüíîñòè â âîçðàñòå îò 7
äî 17 ëåò (ê 7-ëåòíèì äåòÿì îòíîñèëèñü èíäèâèäû â
âîçðàñòå îò 6 ëåò 6 ìåñÿöåâ äî 7 ëåò 5 ìåñÿöåâ
29 äíåé è ò.ä.).

Àíòðîïîìåòðè÷åñêîå îáñëåäîâàíèå ïðîâîäè-
ëîñü ïî ñòàíäàðòíîé ìåòîäèêå [Áóíàê, 1941], â ñîîò-
âåòñòâèè ñ çàäà÷àìè íàñòîÿùåãî èññëåäîâàíèÿ àâ-
òîðîì áûëè èñïîëüçîâàíû äëèíà è ìàññà òåëà,
ðàññ÷èòàí èíäåêñ ìàññû òåëà (ÈÌÒ) [Quetelet, 1871].

Äëÿ àäåêâàòíîé îöåíêè ÈÌÒ è ïîñòðîåíèÿ êðè-
âûõ äèíàìèêè ðàçâèòèÿ áûë èñïîëüçîâàí ìåòîä ýê-
ñïîíåíöèàëüíîãî ïðåîáðàçîâàíèÿ Áîêñà-Êîêñà
[Cole, Green, 1992], çàëîæåííûé â îñíîâó ìåòîäà
LMS-òðàíñôîðìàöèè âàðèàöèîííîãî ðÿäà íà îñíî-
âå òàáëèö ÂÎÇ [Available at: http://www.who.int/
growthref/cht_bmifa_girls_perc_5_19years.pdf
(Accessed: 12.04.2018)]. Ïîëó÷åííûå ðåçóëüòàòû
ïðåäñòàâëåíû â âèäå z-çíà÷åíèé ïîêàçàòåëÿ, ñî-
îòâåòñòâóþùåãî êîëè÷åñòâó ñòàíäàðòíûõ îòêëîíå-
íèé îò ñðåäíåãî äëÿ ðåôåðåíòíîé ãðóïïû.

Z-çíà÷åíèÿ ïîêàçàòåëÿ, ñîîòâåòñòâóþùèå êî-
ëè÷åñòâó ñòàíäàðòíûõ îòêëîíåíèé îò ñðåäíåãî äëÿ
ðåôåðåíòíîé ãðóïïû, áûëè ðàññ÷èòàíû ïî ñëåäó-
þùåé ôîðìóëå:

Z= (X-μ)/σ, ãäå
X – ñðåäíÿÿ âåëè÷èíà ïîêàçàòåëÿ â ãðóïïå,
μ – ñðåäíÿÿ âåëè÷èíà ïîêàçàòåëÿ â ýòàëîí-

íîé ïîïóëÿöèè,
σ – ñòàíäàðòíîå îòêëîíåíèå â ýòàëîííîé ïî-

ïóëÿöèè.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ ïðîâî-
äèëàñü ñ èñïîëüçîâàíèåì ñòàíäàðòíûõ ïàêåòîâ ñòà-
òèñòè÷åñêèõ ïðîãðàìì Statistica 10.0 è Minitab 17.3.

Результаты

Â òàáëèöå 1 ïðèâåäåíû ïåðöåíòèëüíûå ñòàí-
äàðòû ÈÌÒ ìîñêîâñêèõ ìàëü÷èêîâ, à òàêæå ðåôå-
ðåíòíûå äàííûå ÂÎÇ. Çà îñíîâó êëàññèôèêàöèè,
àíàëîãè÷íî ïðåäûäóùåé ðàáîòå, áûëà ïðèíÿòà
ñëåäóþùàÿ ñõåìà: èçáûòî÷íûì âåñîì õàðàêòåðè-
çóþòñÿ äåòè, çíà÷åíèÿ ÈÌÒ êîòîðûõ ëåæàò ìåæäó
85-ì è 97-ì ïåðöåíòèëåì, îæèðåíèåì – äåòè, ÈÌÒ
êîòîðûõ ïðåâûøàåò òàêîâîå äëÿ 97-ãî ïåðöåíòè-
ëÿ; ãðàíèöû çíà÷åíèé ïðèçíàêà äëÿ îòñòàâàíèÿ ïî
ìàññå òåëà è åå äåôèöèòà ñîñòàâëÿþò 3–15-é è
íèæå 3-ãî ïåðöåíòèëÿ ñîîòâåòñòâåííî [WHO,
Available at: https://www.who.int/childgrowth/
standards/en/ (Accessed: 14.02.2017)].

Ñ ó÷åòîì íåîáõîäèìîñòè ïðåîáðàçîâàíèé çíà-
÷åíèé ïîêàçàòåëÿ â îïèñûâàåìîé ãðóïïå ñ ïîìî-
ùüþ ìåòîäà LMS-òðàíñôîðìàöèè âàðèàöèîííî-
ãî ðÿäà íà îñíîâå ðåôåðåíòíûõ òàáëèö ÂÎÇ, áî-
ëåå ëîãè÷íîé ÿâëÿåòñÿ ðàáîòà ñ z-çíà÷åíèÿìè
ÈÌÒ, ïðåäñòàâëåííûìè â òàáëèöå 2.

Ñðåäíèå âåëè÷èíû z-îöåíîê ÈÌÒ ìîñêîâñêèõ
ìàëü÷èêîâ ïðåäñòàâëÿþò ñîáîé ïîëîæèòåëüíûå
âåëè÷èíû äëÿ 3-ãî è 15-ãî ïåðöåíòèëÿ íà ïðîòÿæå-
íèè âñåãî ðàññìîòðåííîãî âîçðàñòíîãî èíòåðâàëà,
÷òî ñâèäåòåëüñòâóåò î ïîëîæèòåëüíîì ñäâèãå ãðà-
íèö çíà÷åíèé ïîêàçàòåëÿ, ÿâëÿþùèõñÿ èíäèêàòîðà-
ìè äåôèöèòà èëè îòñòàâàíèÿ ìàññû òåëà â ðàññìîò-
ðåííîé ãðóïïå. Ìåäèàííûå çíà÷åíèÿ ÈÌÒ äîñòèãà-
þò çíà÷èìî áîëåå íèçêèõ çíà÷åíèé ïî ñðàâíåíèþ ñ
ðåôåðåíòíûìè òîëüêî â 7 è 17 ëåò. Â îáëàñòè ïîâû-
øåííûõ çíà÷åíèé ÈÌÒ ñèòóàöèÿ ìåíÿåòñÿ íà ïðî-
òèâîïîëîæíóþ: åãî z-îöåíêè ó îáñëåäîâàííîé ãðóï-
ïû ïðåâûøàþò òàêîâûå äëÿ íîðì â 7, 9 è 16 ëåò
äëÿ èçáûòî÷íîé ìàññû òåëà, è â 7-9, 13,14 è 16 ëåò
äëÿ òåõ åãî âåëè÷èí, êîòîðûå ñîîòâåòñòâóþò îæèðå-
íèþ. Íà îñòàëüíûõ èíòåðâàëàõ ñðåäíèå âåëè÷èíû
z-îöåíîê ïîêàçàòåëÿ â ìîñêîâñêîé ãðóïïå íåçíà÷è-
òåëüíî îòñòàþò îò ñòàíäàðòíûõ.

Äîâåðèòåëüíûé èíòåðâàë (95%) ìåäèàííûõ
çíà÷åíèé z-îöåíîê ÈÌÒ â ãðóïïàõ îáñëåäîâàííûõ
îòíîñèòåëüíî äàííûõ ÂÎÇ ïðåäñòàâëåí íà ðèñóí-
êå 1 (ñðåäíèå âåëè÷èíû z-îöåíîê ñòàíäàðòèçî-
âàííûõ äàííûõ ÂÎÇ ïðèíÿòû çà 0, ñòàíäàðòíîå
îòêëîíåíèå – 0,0±1,0).

Ìàêñèìàëüíûå ðàçëè÷èÿ ñ äàííûìè ÂÎÇ ó
îáñëåäîâàííûõ ìîñêîâñêèõ ìàëü÷èêîâ íàáëþäà-
þòñÿ â âîçðàñòå 10 (z=+0,79) è 12 ëåò (z=+0,57).
Çíà÷èìûå ïîëîæèòåëüíûå ðàçëè÷èÿ íàáëþäàþò-
ñÿ òàêæå â 8 (z=+0,48) è 9 (z=+0,54) ëåò. Ìèíèìàëü-
íûå íà ôîíå ðåôåðåíòíûõ çíà÷åíèÿ ïîêàçàòåëÿ
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çàôèêñèðîâàíû íà ãðàíèöàõ âîçðàñòíîãî èíòåð-
âàëà –â 7 ëåò è 11 ëåò.

Ïåðöåíòèëüíûå ñòàíäàðòû ÈÌÒ ìîñêîâñêèõ
ìàëü÷èêîâ íà ôîíå ðåôåðåíòíûõ äàííûõ ÂÎÇ
ïðåäñòàâëåíû íà ðèñóíêå 2.

Êàê âèäíî èç ðèñóíêà 2, íèæíèå ãðàíèöû âàðè-
àöèè ïðèçíàêà ó ìîñêîâñêîé âûáîðêè íåçíà÷èòåëü-
íî âûøå êîíòðîëüíîé. Äëÿ íèçêèõ è ñðåäíèõ çíà-
÷åíèé ïîêàçàòåëÿ ýòè ðàçëè÷èÿ ñãëàæèâàþòñÿ ê 16
ãîäàì. ×òî êàñàåòñÿ êîãîðò, êîòîðûå îïðåäåëÿþò
âàðèàíòû ñ ïîâûøåííûì ÈÌÒ, òî ïî âåëè÷èíå ïî-
êàçàòåëÿ, ñîîòâåòñòâóþùåé 85-ìó ïåðöåíòèëþ,
ðàçëè÷èÿ íå íèâåëèðóþòñÿ. Ïðîòèâîïîëîæíàÿ êàð-
òèíà íàáëþäàåòñÿ äëÿ âåëè÷èíû ïîêàçàòåëÿ, ñî-
îòâåòñòâóþùåé îæèðåíèþ (97-é ïåðöåíòèëü): íà
ïåðâûé ïëàí ìîñêîâñêèå ìàëü÷èêè âûõîäÿò òîëü-
êî ïîñëå äîñòèæåíèÿ 13-ëåòíåãî âîçðàñòà. Ñàìà
âåëè÷èíà ðàçëè÷èé íà ýòîé ãðàíèöå ðàñïðåäåëå-
íèÿ íîñèò áîëåå âûðàæåííûé õàðàêòåð.

Â òàáëèöå 3 ïðèâåäåíà õàðàêòåðèñòèêà ðàñ-
ñìîòðåííûõ ãðóïï â îòíîøåíèè äåôèöèòà èëè èç-
áûòêà ìàññû òåëà.

Êîëè÷åñòâî øêîëüíèêîâ ñ äåôèöèòîì ìàññû
òåëà â ïðåäñòàâëåííîé âûáîðêå óâåëè÷èâàåòñÿ ê
íàñòóïëåíèþ ïåðèîäà âòîðîãî äåòñòâà: ìàêñè-
ìàëüíîå ÷èñëî èíäèâèäîâ â ãðóïïå çàôèêñèðîâà-
íî â 9 è 10 ëåò, çàòåì èõ êîëè÷åñòâî óìåíüøàåò-
ñÿ, íî íå äîñòèãàåò òåõ çíà÷åíèé, êîòîðûå áûëè
îòìå÷åíû â ìëàäøèõ øêîëüíûõ âîçðàñòàõ (êðîìå
15-ëåòíèõ þíîøåé). ×àñòîòà âñòðå÷àåìîñòè ìàëü-
÷èêîâ ñ îòñòàâàíèåì ïî ìàññå òåëà íà ïðîòÿæå-
íèè âñåãî âîçðàñòíîãî èíòåðâàëà êîëåáëåòñÿ â
ïðåäåëàõ 11–13% (èñêëþ÷åíèå – ðåçêèé åå ñêà-
÷îê â 8 ëåò ñ ïîñëåäóþùèì ïàäåíèåì â 9 ëåò). Â
îáëàñòè ïîâûøåííûõ çíà÷åíèé ÈÌÒ êàðòèíà íå-
ñêîëüêî èíàÿ: ÷èñëî èíäèâèäîâ ñ èçáûòêîì ìàññû
òåëà ñ âîçðàñòîì âàðüèðóåò, ïðè÷åì, ðåçêîå óâå-
ëè÷åíèå èõ êîëè÷åñòâà çàôèêñèðîâàíî â ãðóïïàõ

Òàáëèöà 1. Ñðåäíèå çíà÷åíèÿ ÈÌÒ, îïðåäåëÿþùèå ãðàíèöû ñîîòâåòñòâóþùèõ ïåðöåíòèëåé, â ãðóïïàõ
ìîñêîâñêèõ ìàëü÷èêîâ è ïî íîðìàòèâàì ÂÎÇ

Table 1. Mean BMI values for percentile standards in Moscow boys and according to WHO guidelines

Òàáëèöà 2. Ñòàòèñòè÷åñêèå ïàðàìåòðû z-îöåíîê ÈÌÒ â ãðóïïå ìîñêîâñêèõ øêîëüíèêîâ
Table 2. Summary statistics for BMI z-scores in Moscow boys
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8- è 11-ëåòíèõ ìàëü÷èêîâ, ïîíèæåíèå – â ãðóïïàõ
13-ëåòíèõ ñ ïîñëåäóþùèì ïëàâíûì ïîâûøåíèåì
âïëîòü äî 17 ëåò. Øêîëüíèêè, èìåþùèå çíà÷åíèÿ
ÈÌÒ, îïðåäåëÿþùèå ðàçâèòèå îæèðåíèÿ, ÷àùå
âñòðå÷àþòñÿ íà ïðîìåæóòêå 8–11, à òàêæå â 13 ëåò.

Àíàëèç îáúåäèíåííûõ èíòåðâàëîâ (7–11 è 12–17
ëåò) ïîçâîëÿåò çàêëþ÷èòü, ÷òî â ñòàðøèõ âîçðàñ-
òàõ êîëè÷åñòâî èíäèâèäîâ ñ îæèðåíèåì è äåôèöè-
òîì ìàññû òåëà (ò.å. êðàéíèìè âàðèàíòàìè âûðà-
æåííîñòè ïðèçíàêà) íåçíà÷èòåëüíî ïîâûøàåòñÿ.

Ðèñóíîê 1. Äîâåðèòåëüíûå èíòåðâàëû ìåäèàííûõ çíà÷åíèé ÈÌÒ â ãðóïïàõ îáñëåäîâàííûõ
ìîñêîâñêèõ ìàëü÷èêîâ íà ôîíå ðåôåðåíòíûõ äàííûõ ÂÎÇ â çàâèñèìîñòè îò âîçðàñòà

Figure 1. Confidence intervals of age-related median BMI z-scores in Moscow boys
compared with WHO reference data

Ðèñóíîê 2. Ïåðöåíòèëüíûå ñòàíäàðòû ÈÌÒ ìîñêîâñêèõ ìàëü÷èêîâ íà ôîíå íîðìàòèâîâ ÂÎÇ
Figure 2. BMI centile standards of Moscow boys compared with WHO reference data
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Обсуждение

Ïîëó÷åííûå ðåçóëüòàòû, àíàëîãè÷íî òîìó, êàê
ýòî áûëî çàôèêñèðîâàíî äëÿ äåâî÷åê, ñâèäåòåëü-
ñòâóþò î íàëè÷èè ðàçíîíàïðàâëåííîãî ñäâèãà ìå-
äèàííûõ çíà÷åíèé ÈÌÒ â ìîñêîâñêîé âûáîðêå, ÷òî
ïîäòâåðæäàþò òàêæå äàííûå äðóãèõ àâòîðîâ [Ìàð-
òèí÷èê ñ ñîàâò, 2014; Õîäæèåâà ñ ñîàâò., 2016; Åñà-
óëåíêî ñ ñîàâò., 2017; Æäàíîâà, 2017; Ñòàðîäóáîâ,
Ìåëüíèêîâ, Ðóäíåâ, 2017; Öóêàðåâà, Àâ÷èííèêîâ,
Ìàëèíèíà, 2019].

Ñïåöèôèêà çàôèêñèðîâàííûõ îòëè÷èé ÈÌÒ â
ðàññìàòðèâàåìîé ãðóïïå îò åãî ýòàëîííûõ çíà÷å-
íèé ó ìàëü÷èêîâ è þíîøåé ã. Ìîñêâû, ìîæåò áûòü
ñâÿçàíà ñ òåì, ÷òî äàííûé ïîêàçàòåëü â ðàçëè÷íûõ
âîçðàñòàõ ìàðêèðóåò ðàçëè÷íûå êîìïîíåíòû ñîìû
[Áåñêèíà, Äåðÿáèí, Íåãàøåâà, 2006], ÷òî, â ñâîþ
î÷åðåäü, ñâÿçàíî ñ òåì, ÷òî äèíàìèêà ÷óâñòâèòåëü-
íîñòè ê ôàêòîðàì ñðåäû íå ñîâïàäàåò äëÿ äëèíû
è ìàññû òåëà. Òàê, äåòåðìèíàöèÿ èçìåí÷èâîñòè
äëèíû òåëà â áîëüøåé ñòåïåíè ñâÿçàíà ñî ñðåäî-
âûìè ôàêòîðàìè â 7–9 ëåò, à ìàññû òåëà – â 4–6 è
10–12 ëåò [Õàìàãàíîâà, 1979]. Âîçìîæíî, èìåííî
ïîýòîìó â 10 è 12 ëåò ìîñêîâñêèå øêîëüíèêè èìå-
þò çíà÷èòåëüíî áîëåå âûñîêèå íà ôîíå ðåôåðåí-
òíûõ ìåäèàííûå çíà÷åíèÿ ïîêàçàòåëÿ.

Îäíàêî â îáëàñòè ïîíèæåííûõ è ïîâûøåííûõ
çíà÷åíèé ïîêàçàòåëÿ ãðàíèöû åãî âàðèàöèè ñìåùå-
íû â ñòîðîíó áîëüøèõ âåëè÷èí çà èñêëþ÷åíèåì
97-ãî ïåðöåíòèëÿ – â ýòîé îáëàñòè ìîñêîâñêèå
øêîëüíèêè èìåþò áîëåå âûñîêèé ÈÌÒ ñ 13 ëåò. Ñëå-
äóåò îòìåòèòü, ÷òî âûðàæåííîñòü îòêëîíåíèé çíà÷è-
òåëüíî âûøå â ñëó÷àå çíà÷åíèé ïîêàçàòåëÿ, ñîîòâåò-
ñòâóþùèõ èçáûòî÷íîé ìàññå òåëà è îæèðåíèþ.

Ñðàâíåíèå äàííûõ ðåçóëüòàòîâ ñ ïîëó÷åííûìè
äëÿ äåâî÷åê [Ïåðìÿêîâà, 2018] ïîçâîëÿåò ñäåëàòü
âûâîä î áîëåå âûðàæåííîì  õàðàêòåðå èçìåíåíèé â
ñëó÷àå ìîñêîâñêèõ ìàëü÷èêîâ è þíîøåé. Îäíàêî
øêîëüíèöû ã. Ìîñêâû õàðàêòåðèçóþòñÿ â îáëàñòè
ïîâûøåííûõ çíà÷åíèé ïîêàçàòåëÿ ñìåùåíèåì
ãðàíèö åãî âàðèàöèè â ñòîðîíó áîëåå âûñîêèõ
âåëè÷èí â ìëàäøèõ øêîëüíûõ âîçðàñòàõ, à, íà÷è-
íàÿ ñ 14,5 ëåò – íàïðîòèâ, â ñòîðîíó áîëåå íèçêèõ.
Â ãðóïïàõ ìàëü÷èêîâ ýòà òåíäåíöèÿ íà÷èíàåò ñãëà-
æèâàòüñÿ, à äëÿ 97-ãî ïåðöåíòèëÿ ïðèîáðåòàåò ïðî-
òèâîïîëîæíûé õàðàêòåð – äî 13 ëåò ìîñêîâñêèå
øêîëüíèêè èìåþò ìåíüøèå çíà÷åíèÿ ÈÌÒ ïî ñðàâ-
íåíèþ ñ íîðìàòèâíûìè. Áîëåå àêöåíòèðîâàííûé
òðåíä îæèðåíèÿ â ãðóïïå ìàëü÷èêîâ ìëàäøåãî âîç-
ðàñòà ñîîòíîñèòñÿ ñ ïîíèæåíèåì çíà÷åíèé ÈÌÒ ó
þíîøåé: ïîäîáíûé ðåçóëüòàò ìîæåò áûòü ñâÿçàí ñ
èçìåíåíèåì îáðàçà æèçíè â ñòàðøèõ âîçðàñòàõ (áî-
ëåå îñîçíàííîå îòíîøåíèå ê ñîáñòâåííîìó òåëó,
âëèÿíèå ñòåðåîòèïîâ). Îäíàêî îòñóòñòâèå àíàëîãè÷-
íûõ èçìåíåíèé, à òî÷íåå – àáñîëþòíî ïðîòèâîïî-
ëîæíûå èì ïðîöåññû, çàôèêñèðîâàííûå â ãðóïïàõ
äåâóøåê, ïîçâîëÿþò ïðåäïîëîæèòü íàëè÷èå âëèÿ-
íèÿ íà ñäâèã âåëè÷èí ïîêàçàòåëÿ ñëîæíî âçàèìî-
äåéñòâóþùèõ ôàêòîðîâ, ÷òî, íåñîìíåííî, òðåáóåò
äàëüíåéøèõ èññëåäîâàíèé.

Â ãðóïïå ìîñêîâñêèõ øêîëüíèêîâ ÷àñòîòà
âñòðå÷àåìîñòè èíäèâèäîâ ñ èçáûòî÷íîé ìàññîé
òåëà è îæèðåíèåì äîñòèãàåò 12,8% è 2,9–3,1% äëÿ
êàæäîé êîãîðòû ñîîòâåòñòâåííî (ñ ó÷åòîì âîçðàñ-
òà); äëÿ îáñëåäîâàííîé ðàíåå ãðóïïû äåâî÷åê [Ïåð-
ìÿêîâà, 2018], ýòè âåëè÷èíû æå ñîñòàâëÿþò 13,9 è
2,4%. Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î
âûðàæåííîì ñäâèãå ïîêàçàòåëÿ â îáëàñòü áîëåå

Òàáëèöà 3. ×àñòîòà âñòðå÷àåìîñòè (%) ìîñêîâñêèõ øêîëüíèêîâ ñ ïîãðàíè÷íûìè çíà÷åíèÿìè ÈÌÒ
Table 3. Frequency (%) of Moscow boys in the BMI categories
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âûñîêèõ çíà÷åíèé â ãðóïïå ìàëü÷èêîâ (ïîäòâåðæ-
äåííîì òàêæå ñäâèãîì ïåðöåíòèëüíûõ êðèâûõ),
÷òî íåïîñðåäñòâåííî ñêàçûâàåòñÿ è íà óâåëè÷å-
íèè âñòðå÷àåìîñòè èíäèâèäîâ ñ îæèðåíèåì. Ñðàâ-
íåíèå ñ ìîñêîâñêèìè äåòüìè 3–15 ëåò [Ïîðÿäèíà,
2012], â ãðóïïå êîòîðûõ ÷àñòîòà îæèðåíèÿ ñîñòàâ-
ëÿåò 7,8%, èçáûòî÷íîé ìàññû òåëà – 7,2%, ïîä-
òâåðæäàåò îïèñàííûå âûøå ðåçóëüòàòû, à òàêæå
ñâèäåòåëüñòâóåò î íàëè÷èè èçìåíåíèé ôèçè÷åñ-
êîãî ñòàòóñà, ïîçâîëÿþùèõ ãîâîðèòü îá «ýïèäå-
ìèè îæèðåíèÿ» â òîì ÷èñëå è â íàøåé ñòðàíå.
Ïîñëåäíèé ôàêò ïîäòâåðæäàþò òàêæå ðåçóëüòàòû
áîëåå ðàííèõ èññëåäîâàíèé, ñîãëàñíî êîòîðûì
åùå â íà÷àëå òåêóùåãî ñòîëåòèÿ â Ðîññèè áûëè
çàôèêñèðîâàíû àñòåíèçàöèÿ è ëåïòîñîìèçàöèÿ
òåëîñëîæåíèÿ, êîòîðûå ïðèâåëè ê óìåíüøåíèþ
÷èñëà èíäèâèäîâ ñ èçáûòî÷íûì âåñîì è îæèðå-
íèåì [Wang, Monteiro, Popkin, 2002; Lobstein, Baur,
Uauy, 2004; Popkin et al., 2006].

Â òî æå âðåìÿ, âîðîíåæñêèå äåòè è ïîäðîñò-
êè 8–18 ëåò õàðàêòåðèçóþòñÿ áîëüøåé ÷àñòîòîé
âñòðå÷àåìîñòè èíäèâèäîâ ñ âåëè÷èíàìè ÈÌÒ â
îáëàñòè åãî ïîâûøåííûõ çíà÷åíèé: ñðåäè 8–10-ëåò-
íèõ äåòåé 26,1% ìàëü÷èêîâ è 19,8% äåâî÷åê õàðàê-
òåðèçîâàëèñü èçáûòî÷íîé ìàññîé òåëà, 21,6% è
9,3% îæèðåíèåì; â ãðóïïå 11–14 ëåòíèõ äåòåé
îáùàÿ ÷àñòîòà âñòðå÷àåìîñòè ýòèõ æå âåëè÷èí íå-
çàâèñèìî îò ïîëà ñîñòàâèëà 15,3 è 9,2%, â ãðóïïå
14–18-ëåòíèõ ïîäðîñòêîâ – 12,3 è 4,4% ñîîòâåò-
ñòâåííî [Åñàóëåíêî ñ ñîàâò., 2017]. Ìîæíî çàêëþ-
÷èòü, ÷òî çíà÷èòåëüíàÿ ïî ñðàâíåíèþ ñ çàôèêñèðî-
âàííîé â ìîñêîâñêîé ãðóïïå ÷àñòîòà âñòðå÷àåìîñòè
èíäèâèäîâ ñ èçáûòî÷íîé ìàññîé òåëà è îæèðåíèåì
â ìëàäøèõ øêîëüíûõ âîçðàñòàõ ñâèäåòåëüñòâóåò î
ðàçíûõ òåìïàõ èçìåíåíèé ôèçè÷åñêîãî ñòàòóñà
äåòåé è ïîäðîñòêîâ â ðàçëè÷íûõ ðåãèîíàõ ñòðàíû
(äëÿ àíàëîãè÷íîé æå âîçðàñòíîé ãðóïïû). Ýòîò ðå-
çóëüòàò, à òàêæå îäíîâðåìåííîå óìåíüøåíèå ÷èñ-
ëà èíäèâèäîâ ñ äåôèöèòîì ìàññû òåëà, â ñâîþ
î÷åðåäü, ìîæåò îòðàæàòü óñèëåíèå äèôôåðåíöè-
àöèè ñîöèàëüíî-ýêîíîìè÷åñêèõ è ýêîëîãè÷åñêèõ
óñëîâèé, âëèÿþùèõ íà ôîðìèðîâàíèå îðãàíèçìà.
Îòñóòñòâèå àíàëîãè÷íûõ ðàçëè÷èé â áîëåå ñòàð-
øèõ âîçðàñòàõ òàêæå ïîäòâåðæäàåò ýòó òåíäåí-
öèþ. Â ëþáîì ñëó÷àå, îöåíêà ïîëó÷åííûõ ðåçóëü-
òàòîâ òðåáóåò ìíîãîôàêòîðíîãî àíàëèçà áîëüøå-
ãî êîëè÷åñòâà îáñëåäîâàííûõ ãðóïï. Íåäîñòàòîê
èíôîðìàöèè ïî ðîññèéñêèì äåòÿì è ïîäðîñòêàì
â ìàññèâå äàííûõ ÂÎÇ îïðåäåëÿåò íåîáõîäèìîñòü
ðàçðàáîòêè íàöèîíàëüíûõ ñòàíäàðòîâ ðàçâèòèÿ
øêîëüíèêîâ íàøåé ñòðàíû, íàèáîëåå àäåêâàòíî
îòðàæàþùèõ ðåàëüíóþ êàðòèíó èçìåíåíèé èõ ôè-
çè÷åñêîãî ðàçâèòèÿ [Âîéíîâ, Êóëüáà, 2016].

Заключение

Òàêèì îáðàçîì, äèàïàçîí èçìåí÷èâîñòè ÈÌÒ
â ìîñêîâñêîé ãðóïïå ìàëü÷èêîâ ïîñòåïåííî ñìå-
ùàåòñÿ â ñòîðîíó áîëåå âûñîêèõ çíà÷åíèé ïîêà-
çàòåëÿ, ÷òî ïîäòâåðæäàåò îöåíêà êàê åãî àáñîëþò-
íûõ âåëè÷èí, ñîîòâåòñòâóþùèõ èñïîëüçóåìûì â
êëàññèôèêàöèè ÂÎÇ ïåðöåíòèëÿì, òàê è z-îöåíêàì
ïîêàçàòåëÿ. Ïîëó÷åííûå â äàííîì èññëåäîâàíèè
ïåðöåíòèëüíûå ñòàíäàðòû ÈÌÒ è èõ ãðàôè÷åñêîå
îòîáðàæåíèå ñâèäåòåëüñòâóþò î ñäâèãå âåðõíåé
÷àñòè ðàñïðåäåëåíèÿ, õàðàêòåðèçóþùåé âàðèàíòû
ñ îæèðåíèåì, ïðîòèâîïîëîæíî òîìó, êàê ýòî áûëî
çàôèêñèðîâàíî äëÿ äåâî÷åê. Ñîâîêóïíîñòü ïåðå-
÷èñëåííûõ ôàêòîâ ïîçâîëÿåò ñäåëàòü âûâîä î
áîëüøåé âûðàæåííîñòè ó ìàëü÷èêîâ ïðîèñõîäÿ-
ùèõ â ôèçè÷åñêîì ðàçâèòèè ìîñêîâñêèõ øêîëü-
íèêîâ èçìåíåíèé. Îòñòàâàíèå îò ðåôåðåíòíûõ
çíà÷åíèé âåëè÷èíû ÈÌÒ, çàôèêñèðîâàííîå äëÿ 7–
13-ëåòíèõ èíäèâèäîâ ñ îæèðåíèåì, íåñîìíåííî,
òðåáóåò äàëüíåéøèõ èññëåäîâàíèé. Â äàííîì ñëó-
÷àå ñïåöèôèêà ïîñòðîåíèÿ z-îöåíîê íàêëàäûâà-
åò åùå áîëüøèå îãðàíè÷åíèÿ, ÷òî ïîäòâåðæäàåò
ñäåëàííûé â ïðåäûäóùåé ðàáîòå âûâîä î íåîá-
õîäèìîñòè ðàçðàáîòêè ðåãèîíàëüíûõ ñòàíäàðòîâ
ôèçè÷åñêîãî ðàçâèòèÿ.
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BODY MASS INDEX PERCENTILE STANDARDS OF MOSCOW CHILDREN
AND ADOLESCENTS BASED ON WHO DATA. PART II

This study is the second stage of the work devoted to the development of percentile body mass index
(BMI) standards for Moscow children and adolescents, comparing the data obtained with the WHO standards,
as well as assessing the frequency of individuals with borderline values and their distribution in the examined
group.

Materials and methods. The analysis included 925 Moscow boys 7–17 years old, examined by standard
anthropometric methods. In accordance with the objectives of the study, similar to the previous stage, the
analysis used the descriptive characteristics of BMI, converted using the LMS transformation method of the
variational series on the basis of the WHO tables and presented in the form of z-values of the indicator.
Statistical processing of the results was carried out using the standard statistical software packages Statistica
10.0 and Minitab 17.3.

Results. A shift in the median BMI values is shown: median z-score values reach significantly higher
values compared to the reference values at the age of 10 and 12 years, as well as at 8 and 9 years. Analysis
of percentile BMI standards allowed us to record a positive shift in the lower boundaries of the variation of the
trait against the background of the control group; for low and medium values of the indicator, these differences
are smoothed out by 16 years (with the exception of variants with increased BMI). By the magnitude of the
indicator corresponding to obesity, Moscow boys come to the fore only after reaching the age of 13. The
differences themselves at this distribution boundary are more pronounced. The incidence of individuals with
a severe thinness and obesity slightly increases with age, with overweight and thinness – it remains unchanged.

Conclusion. Thus, the range of BMI variability in Moscow boys is gradually shifting toward higher values
of the indicator, which confirms the assessment of both its absolute values corresponding to the percentiles
used in the WHO classification and z-scores. The percentiles obtained in this study and their graphical
display indicate a shift in the upper bound of the distribution characterizing obesity variants, the opposite of
how it was recorded for girls. The totality of these facts allows us to conclude that the boys are more pronounced
changes occurring in the physical development of Moscow schoolchildren.

Keywords: Moscow boys; WHO data; z-scores; obesity
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