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ÌÎÐÔÎËÎÃ²ß

Ðåçóëüòàòè, âèêëàäåí³ ó ïóáë³êàö³¿, îòðèìàí³ ïðè 
áåçïîñåðåäí³é ó÷àñò³ àâòîðà ó åêñïåäèö³éíèõ àíòðî-
ïîìåòðè÷íèõ îáñòåæåííÿõ, ïåðåäáà÷åíèõ ì³æäåð-
æàâíîþ ÍÄÐ «Âèâ÷åííÿ ñòðóêòóðíî-ôóíêö³îíàëü-
íîãî ñòàíó ê³ñòêîâî¿ òêàíèíè ó ä³òåé òà ï³äë³òê³â, ÿê³ 
ïðîæèâàþòü â åêîëîã³÷íî íåñïðèÿòëèâèõ ðåã³îíàõ» 
(2006-2008 ð.) [10, 11], ïðè ðåã³îíàëüíî-ïîïóëÿö³é-
íèõ îáñòåæåííÿõ çà ïðîãðàìîþ: «Îá´ðóíòóâàííÿ òà 
âïðîâàäæåííÿ ñèñòåìè ðåã³îíàëüíîãî ìîí³òîðèíãó 
çäîðîâ’ÿ ä³òåé òà ï³äë³òê³â â óìîâàõ ðåôîðìóâàí-
íÿ ÏÌÑÄ íàñåëåííþ Óêðà¿íè» [4] (äåðæ. ðåºñòðà-
ö³ÿ ¹ 0107U001392; 2007-2010 ð.) òà ïðîäîâæåí³ ó 
ìåæàõ ³í³ö³àòèâíî¿ ïîøóêîâî¿ ÍÄÐ êàôåäðè îïåðà-
òèâíî¿ õ³ðóðã³¿ òà òîïîãðàô³÷íî¿ àíàòîì³¿ (çàâ. êàô. 
ïðîô. Â. Ã. Äóäåíêî) Õàðê³âñüêîãî íàö³îíàëüíîãî ìå-
äè÷íîãî óí³âåðñèòåòó (ðåêòîð – ÷ë. êîð. ÍÀÌÍ Óêðà¿-
íè, ïðîôåñîð Â. Ì. Ë³ñîâèé). 

Âñòóï. Ðîçâèòîê àíàòîì³÷íîãî îá´ðóíòóâàííÿ 
óäîñêîíàëåííÿ ä³àãíîñòèêè, ïðîô³ëàêòèêè òà ë³êó-
âàííÿ íå âòðàòèâ ñâîº¿ àêòóàëüíîñò³ ³ äî òåïåð³øíüî-
ãî ÷àñó, à ðåçóëüòàòè äîñë³äæåíü, âèêîíàíèõ îñòàíí³ 
ê³ëüêà äåñÿòèë³òü ñâ³ä÷àòü ïðî ì³íëèâ³ñòü îçíàê ê³ëü-
êîõ ìîðôîëîã³÷íèõ ñèñòåì ëþäèíè: ñîìàòîëîã³÷íî¿, 
îäîíòîëîã³÷íî¿ òà äåðìàòîãë³ô³÷íî¿, ÿê³ º äèíàì³÷íî 
ì³íëèâèìè, ùî âèçíà÷àºòüñÿ âïëèâîì íèçêè ôàêòî-
ð³â íà îñíîâ³ âçàºìîä³¿ ð³çíèõ çà ïîõîäæåííÿì ìîð-
ôîëîã³÷íèõ êîìïîíåíò³â [12-14]. Â³äîìî, ùî â³êîâ³ 
çì³íè ê³ñòêîâî¿ êîìïîíåíòè ìàñè ò³ëà çàëåæíî â³ä 
ñòàò³ ïîì³òí³ âæå ó ïåðø³ ðîêè ïîñòíàòàëüíîãî îíòî-
ãåíåçó [1, 5]. Çâè÷àéíî, çì³íà ê³ñòêîâî¿ ìàñè âèçíà-
÷àºòüñÿ ñòàíîì ìåòàáîë³÷íèõ ïðîöåñ³â ó â³äïîâ³äíî-
ìó ïåð³îä³ îíòîãåíåçó, åêîëîã³÷íèìè â³äì³ííîñòÿìè, 
çàáåçïå÷åííÿì íóòð³ºíòíîãî ãîìåîñòàçó, ðåæèìîì 
ðóõîâî¿ àêòèâíîñò³, ñòàíîì ñîìàòè÷íîãî çäîðîâ’ÿ, 
ñîìàòîòèïîì ëþäèíè [10, 11, 17, 18]. Âèâ÷åííÿ çà-
êîíîì³ðíîñòåé ðîçâèòêó ó ð³çí³ â³êîâ³ ïåð³îäè äóæå 
âàæëèâå äëÿ âñòàíîâëåííÿ ïîñë³äîâíîñò³ åòàï³â 
ðîçâèòêó ñòàòóðè, ñòàòåâîãî äîçð³âàííÿ, âàð³þâàííÿ 
ðîçì³ð³â ò³ëà [3, 4, 13]. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ ñèñòåì-
íèõ âçàºìîçâ’ÿçê³â ì³æ ñîìàòîìåòðè÷íèìè ïîêàç-
íèêàìè òà ô³çè÷íèì ðîçâèòêîì îñ³á æ³íî÷î¿ ñòàò³ íà 
îêðåìèõ åòàïàõ îíòîãåíåçó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ çà-
êîíîì³ðíîñòåé ôîðìóâàííÿ ê³ñòêîâî¿ ìàñè ñåðåä ä³-
â÷àòîê ð³çíîãî â³êó âèêîíàíî íà ïîïóëÿö³éíîìó ð³âí³ 
³ç çàñòîñóâàííÿì êëàñè÷íî¿ ñîìàòîìåòð³¿ (çð³ñò, ìàñà 
ò³ëà, çðîñòî-âàãîâèé ³íäåêñ, îáõâàò ãðóäíî¿ êë³òèíè, 
îáõâàò ãîëîâè), óëüòðàçâóêîâî¿ ê³ñòêîâî¿ äåíñèòî-
ìåòð³¿ (ØÏÓ, ØÎÓ, ²ÌÊÒ) ó ïîºäíàíí³ ç ïîêàçíèêàìè 
ô³çè÷íîãî ðîçâèòêó, êèñòüîâî¿ òà ñòàíîâî¿ äèíàìî-
ìåòð³¿. Çà óñ³ìà âêàçàíèìè ïîêàçíèêàìè âèêîíàí³ âè-
ì³ðè ó âîñüìè â³êîâèõ ãðóïàõ ç ïîäàëüøèì àíàë³çîì 
ðåçóëüòàò³â çà â³êî-ñòàòåâîþ îçíàêîþ, ùî äîçâîëè-
ëî îòðèìàòè äèíàì³÷í³ ðÿäè çì³í ñîìàòîìåòðè÷íèõ 
òà ³íøèõ ïîêàçíèê³â. Îòæå, ìàòåð³àëîì äîñë³äæåííÿ 
ñòàëè ðåçóëüòàòè ïðÿìî¿ àíòðîïîìåòð³¿, âèêîíàíî¿ 
çà ñïåö³àëüíîþ ïðîãðàìîþ ñåðåä ïîíàä 638 îñ³á 
æ³íî÷î¿ ñòàò³, ñòðàòèô³êîâàíèõ çà îçíàêîþ îíòîãå-
íåòè÷íîãî ïåð³îäó [13]: ïåð³îä äðóãîãî äèòèíñòâà 
– 218 îñ³á, ï³äë³òêîâèé ïåð³îä – 282 îñîáè, ïåð³îä 
þíàöüêîãî â³êó – 138 îñ³á. Íàêîïè÷åí³ ðåçóëüòàòè 
ñêëàëè ðåôåðåíòíó áàçó äàíèõ [3], ðåçóëüòàòè ðîç-
ðîáêè ÿêî¿, ïîðÿä ç ³íøèìè íàêîïè÷åíèìè äàíè-
ìè, ëÿãëè â îñíîâó îíòîãåíåòè÷íîãî àíàë³çó [18], 
íèçêè ³ííîâàö³éíèõ ðîçðîáîê [7-9] òà íîâîââåäåíü 
[2]. Ïðè âèêîíàíí³ äîñë³äæåííÿ çàñòîñîâàíî â³äîì³ 
ìîðôîìåòðè÷í³ òà ìåäèêî-ñòàòèñòè÷í³ ìåòîäè: çî-
êðåìà, âàð³àö³éíó ñòàòèñòèêó, éìîâ³ðíîñíèé ðîçïî-
ä³ë îçíàê ç îö³íêîþ äîñòîâ³ðíîñò³ ðåçóëüòàò³â; äëÿ 
âåäåííÿ áàçè äàíèõ òà ¿õ ñòàòèñòè÷íî¿ îáðîáêè âè-
êîðèñòàíî ë³öåíçîâàí³ ïðîãðàìí³ ïðîäóêòè [3, 16]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Çà-
ãàëüí³ òåíäåíö³¿ â³êîâèõ çì³í ïîêàçíèê³â ô³çè÷íîãî ðîç-
âèòêó, äåíñèòîìåòð³¿ òà äèíàìîìåòð³¿ õàðàêòåðèçóþòü-
ñÿ îäíîíàïðàâëåí³ñòþ òà âèñîêèìè ð³âíÿìè ïðÿìîãî 
êîðåëÿö³éíîãî âçàºìîçâ’ÿçêó ïîì³æ ñîáîþ. Äëÿ ñïðî-
ùåííÿ ê³ëüê³ñíîãî â³äîáðàæåííÿ öèõ âçàºìîçâ’ÿçê³â 
íàìè çáóäîâàíî êîðåëÿö³éí³ ðåø³òêè ïîêàçíèê³â, à 
òàêîæ îïðàöüîâàíî ìîäåë³ çàëåæíîñò³ ³íäåêñó ì³ö-
íîñò³ ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ) â³ä çðîñòó, ìàñè ò³ëà, 
çðîñòî-âàãîâîãî ³íäåêñó ä³â÷àòîê. Äëÿ â³äîáðàæåí-
íÿ ïðîöåñó íàêîïè÷åííÿ ê³ñòêîâî¿ ìàñè îá´ðóíòîâà-
íî çàñòîñóâàííÿ êîìïëåêñíîãî òðèâèì³ðíîãî ³íäåê-
ñà – ñîìàòîìåòðè÷íîãî êîåô³ö³ºíòà ì³öíîñò³ ÊÒ [7-9] 
(òàáë. 1). 
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Òàáëèöÿ 1

Ñîìàòîìåòðè÷í³ òà äåíñèòîìåòðè÷í³ ïîêàçíèêè 
ä³â÷àòîê ð³çíîãî â³êó

Â³ê 
ä³òåé

Îá’ºì 
ÑÏÃ

Ñîìàòîìåòðè÷í³ òà äåíñèòîìåòðè÷í³ ïîêàçíèêè 

ìàñà ò³ëà çð³ñò ÎÃÊ ÎÃ ²ÌÊÒ

(M ± m) êã (L ± m) ñì (T ± m) ñì (C ± m) ñì ²Ì ± m

9 79 31,6 ± 0,5 138,3 ± 0,7 51,6 ± 0,2 63,2 ± 0,3 85,5 ± 0,9

10 69 36,8 ± 0,8 142,6 ± 0,8 52,9 ± 0,2 68,4 ± 0,8 86,7 ± 1,1

11 70 40,0 ± 1,0 147,6 ± 0,9 53,5 ± 0,2 71,8 ± 0,8 91,7 ± 1,5

12 71 44,4 ± 1,1 154,1 ± 0,8 54,1 ± 0,3 75,8 ± 0,8 94,3 ± 1,7

13 70 50,0 ± 1,1 158,0 ± 1,2 54,7 ± 0,2 79,2 ± 0,8 101,3 ± 1,9

14 71 52,5 ± 1,1 161,5 ± 0,7 54,5 ± 0,2 79,4 ± 0,7 101,2 ± 1,6

15 65 55,0 ± 1,0 164,1 ± 0,7 55,4 ± 0,2 83,3 ± 0,7 104,6 ± 1,7

16 73 57,1 ± 1,0 162,6 ± 0,7 55,2 ± 0,2 83,8 ± 0,7 103,6 ± 2,0

Ïðèì³òêà: ²ÌÊÒ – ³íäåêñ ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè, ÌÒ – ìàñà ò³ëà, ÎÃ – îáõâàò 

ãîëîâè; ÑÏÃ – ñòðàòèô³êîâàí³ ïîïóëÿö³éí³ ãðóïè ä³â÷àòîê. 

Ðèñ. 1. Çàëåæí³ñòü (ãðàô³êè òà ïîë³íîìè) ì³æ ³íäåê-

ñîì ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ), ìàñîþ ò³ëà 

(ÌÒ) òà â³êîì ä³â÷àòîê. 

Ðèñ. 2. Çàëåæí³ñòü (ãðàô³ê òà ïîë³íîì) ì³æ ³íäåêñîì 

ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ) òà çðîñòî – âàãîâèì 

³íäåêñîì ä³â÷àòîê. 

Ñóòí³ñòü çàïðîïîíîâàíîãî ñïîñîáó ïîëÿãàº ó âè-
çíà÷åíí³ ÷àñòêè ì³öíîñò³ ÊÒ, ÿêà ïðèõîäèòüñÿ íà ñòàí-
äàðòèçîâàíó ìàñó ò³ëà (G); äëÿ öüîãî, ï³ñëÿ âèì³ð³â 
àáñîëþòíèõ ìàñè ò³ëà (ÌÒ, êã) òà çðîñòó (Ç, ì), à òàêîæ 
äåíñèòîìåòðè÷íîãî âèì³ðó ²ÌÊÒ âèêîíóþòü ðîçðà-
õóíîê ñîìàòîìåòðè÷íîãî ³íäåêñó ÊÒ çà ôîðìóëîþ 
G = (ÌÒ:Ç2):²ÌÊÒ. Çàñòîñóâàííÿ öüîãî ³íòåãðàëüíîãî 
³íäåêñó äîçâîëÿº ñòàíäàðòèçîâàíî â³äîáðàçèòè ê³ñò-
êîâó ìàñó íà åòàïàõ ðîçâèòêó. 

Çàêîíîì³ðíîñò³ çðîñòàííÿ ²ÌÊÒ ó ä³â÷à-
òîê äîñë³äæåíî ñåðåä ä³òåé ð³çíèõ â³êîâèõ 
ãðóï (ðèñ. 1); âïðîäîâæ ðîñòó òà ðîçâè-
òêó ²ÌÊÒ êîëèâàºòüñÿ ó ìåæàõ â³ä 85,5 ± 0,9 
äî 103,6 ± 2,0. Öÿ òåíäåíö³ÿ äîñèòü òî÷íî 
(R2 = 0,980) â³äîáðàæàºòüñÿ ñòàòèñòè÷íîþ 
çàëåæí³ñòþ ì³æ ²ÌÊÒ òà â³êîì ä³â÷àòîê, ÿêà 
ìàº âèãëÿä ïîë³íîìà ÷åòâåðòîãî ñòóïå-
íÿ – ²ÌÊÒ = 0,015x4 – 0,26x3 + 1,6x2 – 1,8x + 
80,7, äå õ – â³ê ä³â÷àòîê ó ðîêàõ. Äëÿ ïîð³â-
íÿííÿ, ñë³ä çàçíà÷èòè, ùî çðîñòàííÿ ìàñè 
ò³ëà ä³â÷àòîê â³äáóâàºòüñÿ ç àíàëîã³÷íèì 
ùîð³÷íèì ïðèðîñòîì òà õàðàêòåðèçóºòü-
ñÿ íàñòóïíîþ çàêîíîì³ðí³ñòþ (ñòàòèñ-
òè÷íîþ ìîäåëëþ, òî÷í³ñòü ÿêî¿ ñòàíîâèòü 
R2 = 0,991): ÌÒ = 0,013x4 – 0,39x3 + 3,57x2 – 
9,2x + 43,3 (êã). 

Çàëåæí³ñòü (ãðàô³ê òà ïîë³íîì 
íà ðèñ. 2) ì³æ ²ÌÊÒ òà çðîñòî-âàãî-
âèì ³íäåêñîì ä³â÷àòîê øê³ëüíîãî â³êó 

Ðèñ. 3. Ñîìàòîìåòðè÷íèé ãðàä³ºíò (ãðàô³êè òà ïîë³-
íîìè) ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè ä³â÷àòîê: G

ÑÍÏ
 – ä³òè 

ìåøêàíö³ ñ³ëüñüêèõ íàñåëåíèõ ïóíêò³â; G
ÀÐÖ

 – ä³òè 
ìåøêàíö³ àäì³í³ñòðàòèâíîãî ðàéîííîãî öåíòðó; G

Õàðê³â
 

– ä³òè ìåøêàíö³ ì. Õàðêîâà

õàðàêòå ðèçóºòüñÿ ïåð³îäàìè çðîñòàííÿ ²ÌÊÒ, ùî 
ñâ³ä ÷èòü íà êîðèñòü íåð³âíîì³ðíîñò³ òåìï³â íàêî-
ïè÷åííÿ ê³ñòêîâî¿ ìàñè. Äëÿ êîìïëåêñíî¿ îö³íêè òà 
óðàõóâàííÿ âïëèâó çðîñòó òà ìàñè ò³ëà íà ì³öí³ñòü 
ê³ñòêîâî¿ òêàíèíè íàìè çàïðîïîíîâàíîãî òà ðîçðàõî-
âàíîãî ñòàíäàðòèçîâàíèé ³íäåêñ – ñîìàòîìåòðè÷íèé 
ãðàä³ºíò ì³öíîñò³ ê³ñòêîâî¿ òêàíèíè ä³â÷àòîê ð³çíèõ â³-
êîâèõ ãðóï (ðèñ. 3), ÿêèé âèçíà÷àº ìàêñèìàëüí³ ïî-
êàçíèêè ê³ñòêîâî¿ ìàñè ó 9 ð. òà 15 ð. ç ¿¿ çìåíøåííÿì 
â 10-12 ð³÷íîìó â³ö³. 

Âèõîäÿ÷è ç êîíöåïö³¿ îíòîãåíåòè÷íî¿ òðàíçèòîð-
íîñò³ îñòåîïåí³÷íèõ ïîðóøåíü â ïðîöåñ³ ðîñòó òà ðîç-
âèòêó ó äèòÿ÷îìó â³ö³, ìîæíà ïðèïóñòèòè ô³ç³îëîã³÷-
íèé õàðàêòåð çìåíøåííÿ ê³ñòêîâî¿ ìàñè ó ä³â÷àòîê ç ¿¿ 
ì³í³ìóìîì â 11-12 ðîê³â. 

Àíàë³ç êîåô³ö³ºíò³â ïðîñòîðîâî-òðàáåêóëÿðíî¿ îð-
ãàí³çàö³¿ ó ä³â÷àòîê çà äàíèìè äåíñèòîìåòð³¿ (ØÏÓ òà 
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ØÎÓ (0,856 ± 0,002 òà 0,933 ± 0,002 â³äïîâ³äíî)), ñâ³ä-
÷èòü, ùî ì³öí³ñòü ÊÒ òà ê³ñòêîâà ìàñà âèçíà÷àºòüñÿ â 
ïåðøó ÷åðãó îáîëîíêîâîþ êîìïîíåíòîþ ê³ñòêè, à íà-
êîïè÷åííÿ ê³ñòêîâî¿ ìàñè ó ä³â÷àòîê – ïîõ³äíà ïðîöåñó 
íàêîïè÷åííÿ ì³íåðàëüíèõ ðå÷îâèí ïåðåâàæíî ó îáî-
ëîíêîâ³é çîí³ òðóá÷àñòèõ ê³ñòîê (òàáë. 2). Âîäíî÷àñ, 
çìåíøåííÿ ñîìàòîìåòðè÷íîãî ãðàä³ºíòó ì³öíîñò³ ó â³ö³ 

11-12 ð. ñâ³ä÷èòü íà êîðèñòü â³ä-
íîñíîãî çìåíøåííÿ ì³íåðàë³çàö³¿ 
âëàñíå ê³ñòêîâî¿ òêàíèíè. 

Âèâ÷åííÿ âçàºìîçâ’ÿçêó ì³æ 
ïîêàçíèêàìè ô³çè÷íîãî ðîçâèòêó 
ä³â÷àòîê øê³ëüíîãî â³êó òà ³íäè-
êàòîðàìè ñòàíó ê³ñòêîâî¿ òêàíèíè 
(òàáë. 3) ïîêàçàëî, ùî ²ÌÊÒ õà-
ðàêòåðèçóºòüñÿ ñèëüíèì ïðÿìèì 
êîðåëÿö³éíèì âçàºìîçâ’ÿçêîì ³ç 
ïîêàçíèêàìè çðîñòó (r

XY
 = +0,985), 

ìàñè ò³ëà (ÊÄë; r
XY

 = +0,984) òà 
îêðóæí³ñòþ ãîëîâè (r

XY
 = +0,978). 

Àíàë³ç êîåô³ö³ºíò³â ñèñòåìîóò-
âîðåííÿ (ÊÑ) ÊÒ êîæíîãî ³ç äåñÿòè 
ïîêàçíèê³â, ÿê³ õàðàêòåðèçóþòü ô³-
çè÷íèé ðîçâèòîê ä³â÷àòîê øê³ëü-
íîãî â³êó âèÿâèâ, ùî ñèñòåìîóò-
âîðþþ÷èìè ôàêòîðàìè, âïëèâ 
ÿêèõ íà ôîðìóâàííÿ ì³öíîñò³ ÊÒ 
ó ä³â÷àòîê íàéá³ëüøèé (ïåðø³ òðè 
ðàíãè) º: çð³ñò (ÊÑ = 0,952 ± 0,001), 
ìàñà ò³ëà (ÊÑ = 0,950 ± 0,001) 
òà ïîêàçíèê îêðóæíîñò³ ãîëîâè 
(ÊÑ = 0,948 ± 0,002). Îòæå, çð³ñò 
ìàñà, îêðóæíîñò³ ãîëîâè – ïîêàç-
íèêè, ÿê³ ó ä³â÷àòîê ó íàéá³ëüø³é 
ì³ð³ âèçíà÷àþòü ì³öí³ñòü ê³ñòêîâî¿ 
òêàíèíè. 

Âèñíîâêè. 
1. ²ííîâàö³éíî âèð³øå íî ïðî-

áëåìó îö³íêè ñîìàòî ìåòðè÷ íîãî 
ãðàä³ºíòó ì³öíîñò³ ê³ñòêîâî¿ òêà-
íèíè òà ïðîäåìîíñòðîâàíî ðå-
ã³îíàëüíó âàð³àö³éí³ñòü (ìåæ³ òà 
çàêîíîì³ðíîñò³) öüîãî ïîêàçíèêà 
äëÿ îñ³á æ³íî÷î¿ ñòàò³. 

2. Âèÿâëåí³ òà äîñë³äæåí³ çà-
ëåæíîñò³ ì³æ ³íäåêñîì ì³öíîñò³ 
ê³ñòêîâî¿ òêàíèíè (²ÌÊÒ), ìàñîþ 
ò³ëà (ÌÒ) òà â³êîì îñ³á æ³íî÷î¿ ñòàò³

3. Âèÿâëåí³ îêðåì³ êîðåëÿö³é-
í³ âçàºìîçâ’ÿçêè ì³æ ñîìàòîìå-
òðè÷íèìè òà äåíñèòîìåòðè÷íèìè 
ïîêàçíèêàìè òà êîåô³ö³ºíòè ñèñ-
òåìîóòâîðåííÿ êîæíîãî ³ç ôàêòî-
ð³â (ïîêàçíèê³â) ô³çè÷íîãî ðîçâè-
òêó îñ³á æ³íî÷î¿ ñòàò³ 

Òàáëèöÿ 2

Äåíñèòîìåòðè÷í³ ïîêàçíèêè òà ïîêàçíèêè ô³çè÷íîãî 
ðîçâèòêó ä³â÷àòîê

Â³ê 
ä³òåé

Îá’ºì 
ÑÏÃ

Ïîêàçíèêè ô³çè÷íîãî ðîçâèòêó òà äåíñèòîìåòð³¿

äèíàìîìåòð³ÿ ê³ñòêîâà äåíñèòîìåòð³ÿ

ïðàâà Ë³âà ñòàíîâà ØÏÓ ØÎÓ

(F
1
 ± m) êã (F

2
 ± m) êã (F

3
 ± m) êã (S ± m) ì/ñ (S

t
 ± m) äÁ/ÌÃö

9 79 10,2 ± 0,5 10,0 ± 0,5 28,1 ± 0,7 1552,5 ± 1,9 45,8 ± 2,0

10 69 13,2 ± 0,6 11,7 ± 0,6 38,7 ± 0,9 1546,5 ± 2,1 51,3 ± 2,4

11 70 14,6 ± 0,6 13,5 ± 0,5 39,6 ± 1,6 1549,5 ± 2,7 54,9 ± 2,3

12 71 15,6 ± 0,6 14,5 ± 0,5 37,6 ± 1,5 1552,2 ± 2,9 63,7 ± 2,9

13 70 16,6 ± 0,5 14,8 ± 0,6 54,4 ± 1,7 1561,1 ± 2,9 71,4 ± 3,0

14 71 19,6 ± 0,7 17,6 ± 0,7 56,3 ± 1,4 1565,8 ± 3,3 67,7 ± 2,9

15 65 21,3 ± 0,9 19,5 ± 1,0 47,0 ± 1,4 1569,6 ± 3,7 76,9 ± 3,3

16 73 20,1 ± 0,8 18,1 ± 0,8 52,1 ± 2,0 1565,5 ± 3,0 70,8 ± 2,9

Ïðèì³òêà: ØÎÓ – øâèäê³ñòü îñëàáëåííÿ óëüòðàçâóêó ê³ñòêîþ; ØÏÓ – øâèäê³ñòü 
ïîøèðåííÿ óëüòðàçâóêó ÷åðåç ê³ñòêó. 

Òàáëèöÿ 3

Âçàºìîçâ’ÿçîê ì³æ ïîêàçíèêàìè ô³çè÷íîãî ðîçâèòêó òà 
³íäèêàòîðàìè ñòðóêòóðíî-ôóíêö³îíàëüíîãî ñòàíó ê³ñòêîâî¿ 

òêàíèíè ä³â÷àòîê 

ÊÄï ÊÄë ÑÄÌ ØÏÓ ØÎÓ ÌÒ çð³ñò ÎÃÊ ÎÃ ²ÌÊÒ

Ô
1

Ô
2

Ô
3

Ô
4

Ô
5

Ô
6

Ô
7

Ô
8

Ô
9

Ô
10

Ô
1

- 0,995 0,824 0,871 0,932 0,973 0,973 0,954 0,967 0,950

Ô
2

0,995 - 0,779 0,884 0,928 0,963 0,969 0,942 0,959 0,947

Ô
3

0,824 0,779 - 0,748 0,817 0,874 0,854 0,833 0,845 0,863

Ô
4

0,871 0,884 0,748 - 0,861 0,885 0,882 0,784 0,840 0,945

Ô
5

0,932 0,928 0,817 0,861 - 0,958 0,976 0,972 0,974 0,977

Ô
6

0,973 0,963 0,874 0,885 0,958 - 0,988 0,968 0,991 0,984

Ô
7

0,973 0,969 0,854 0,882 0,976 0,988 - 0,971 0,988 0,985

Ô
8

0,954 0,942 0,833 0,784 0,972 0,968 0,971 - 0,991 0,957

Ô
9

0,967 0,959 0,845 0,840 0,974 0,991 0,988 0,991 - 0,978

Ô
10

0,950 0,947 0,863 0,945 0,977 0,984 0,985 0,957 0,978 -

ÊÑ 0,938 0,927 0,826 0,856 0,933 0,950 0,952 0,931 0,948 0,954

 ± m
ÊÑ

0,002 0,002 0,001 0,002 0,002 0,001 0,001 0,002 0,002 0,001

ρ 5 8 10 9 6 3 2 7 4 1

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîâ’ÿ-

çàí³ ç âèâ÷åííÿì ôîðìîòâîðíî¿ ä³¿ ð³çíèõ ôàêòîð³â, 

àíàòîì³÷íèì îá´ðóíòóâàííÿì ðîçðîáëåííÿ é óäî-

ñêîíàëåííÿ ìåòîä³â ä³àãíîñòèêè, ë³êóâàííÿ òà ïðîô³-

ëàêòèêè çàõâîðþâàíü [6], ÿê ïð³îðèòåòíîãî íàïðÿìêó 

ðîçâèòêó àíàòîì³¿. 
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Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115) 255

ÌÎÐÔÎËÎÃ²ß

èíäåêñîì, ìàññîé òåëà è âîçðàñòîì. Âûÿâëåíû îòäåëüíûå êîððåëÿöèîííûå ñâÿçè ìåæäó ñîìàòîìåòðè÷åñ-
êèìè è äåíñèòîìåòðè÷åñêèìè ïîêàçàòåëÿìè, à òàêæå êîýôôèöèåíòû ñèñòåìîîáðàçîâàíèÿ êàæäîãî èç ôàê-
òîðîâ ôèçè÷åñêîãî ðàçâèòèÿ ëèö æåíñêîãî ïîëà. 

Êëþ÷åâûå ñëîâà: àíàòîìèÿ, àíòðîïîìåòðèÿ, ñîìàòîìåòðèÿ, äåíñèòîìåòðèÿ, îíòîãåíåç, êîñòíàÿ êîì-
ïîíåíòà ìàññû òåëà, æåíñêèé ïîë. 
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Somatometric Index of Bone Mass and its Interellations with Physical Development of Women during 

Postnatal Ontogenesis
Shklyar S. 
Abstract. The aim of the research was to study systemic interrelations between somatometric indexes and physi-

cal development of women during postnatal stages. 
The materials and methods. The research of peculiarities of bone mass formation among girls of different age was 

done at population level with use of classic somatometry (height, weight of the body, height weight index, girth of the 
chest, girth of the head), ultrasound bone densitometry (speed of ultrasound in bone and bonebrand ultrasound at-
tenuation, body strength index) with indexes of physical development of carpal and state dynamometry. Results of an-
thropometry were the material of the research, which were done according to special program among 635 women, 
stratified during ontogenetic period: the period of the second childhood contained 218 people, adolescent period 
included 282 people, and the period of juvenile age contained 138 people. 

The results and discussion. Peculiarities of body strength index in girls were investigated among children of differ-
ent age; during height and development body strength index ranges between 85,5 ± 0,9 and 103,6 ± 2,0. This tendency 
(R2 = 0,980) reflects statistic dependence between body strength index and girls’ age, which is a polynomial, body 
strength index is = 0,015x4 _ 0,26x3 + 1,6x2 – 1,8x + 80,7, where õ is the age of girls. 

The analysis between BSI (Bone Strength Indexes) and height-weight index of girls is characterized by state 
densitometry (Bone Strength Indexes and height-weight index is 0,856 ± 0,002 and 0,933 ± 0,002), testifies strength of 
bone tissue and bone mass is determined by membranous bone component, and the accumulation of bone mass in 
girls by mineral substances in membranous zone of tubular bones. At the same time, reducing somatometric gradient 
strength in girls at the age of 11-12 testifies to the relative decrease in the accumulation of minerals and increasing 
mineralization in proper trabecular bone tissue. 

Study the relationship between indicators of physical development of schoolgirls and bone tissue indicators 
allowed to find out that BSI is characterized by a strong direct correlative relationship with indicators of height 
(r

XY
 = +0,985), body weight (BW; r

XY
 = +0,984) and girl’s head girth (r

XY
 = +0,978). 

Analysis of system formation coefficients (SFC) of links of ten factors that characterize the physical develop-
ment of schoolgirls showed that the backbone factors which influence the formation of girls’ bone tissue strength in 
a greater way (the first three ranks, ρ) are: height (SFC = 0,952 ± 0,001), body weight (BW = 0,950 ± 0,001) head girth 
index (HGI = 0,948 ± 0,002). Thus, body weight, height and head girth index are indexes which determine strength 
of bone tissue. 

Conclusions. The issue of assessing somatometric gradient strength of bone has been decided in an innovative 
way and regional variety (limits and regularity) of this indicator for women has been demonstrated. The relationship 
between bone strength index (BSI), body weight (BW) and women age have been identified and investigated. Some 
correlative relationships between somatometric and densitometrical indexes and backbone coefficients of each 
factor (indicator) of physical development of women have been revealed. 

Prospects for further research are related to the study of form-building influence of various factors, anatomical 
rationale of developing and improving the methods of diagnosis, treatment and prevention of diseases as a priority 
guideline of anatomy development. 

Keywords: anatomy, anthropometry, somatometry, densitometry, ontogenesis, bone component of body 
weight, women. 
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