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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ êàôåäðè ñîö³-
àëüíî¿ ìåäèöèíè Â³ííèöüêîãî íàö³îíàëüíîãî ìåäè÷-
íîãî óí³âåðñèòåòó ³ì. Ì. ². Ïèðîãîâà «Âèâ÷åííÿ ïî-
êàçíèê³â çäîðîâ’ÿ ð³çíèõ ãðóï íàñåëåííÿ ÿê îñíîâà 
äëÿ ðåôîðìóâàííÿ ñèñòåìè îõîðîíè çäîðîâ’ÿ Óêðà-
¿íè», ¹ äåðæ. ðåºñòðàö³¿ 0110U000522. 

Âñòóï. ²øåì³÷íà õâîðîáà ñåðöÿ (²ÕÑ) òà ³íñóëüòè 
çàëèøàþòüñÿ ñåðåä ïðîâ³äíèõ ïðè÷èí ³íâàë³äèçàö³¿ 
íàñåëåííÿ Óêðà¿íè, ñòàíäàðòèçîâàí³ ð³âí³ ñìåðòíîñ-
ò³ ÿêèõ ìàéæå â ï³âòîðà ðàç³â âèù³ í³æ â ªÑ òà ªÐ [2, 
3]. Âèâ÷åííÿ ïðîöåñ³â ³íâàë³äèçàö³¿ íàøòîâõóºòüñÿ 
íà ðÿä ìåòîäîëîã³÷íèõ ïðîáëåì, çîêðåìà ÷åðåç çì³-
øóâàëüíèé âïëèâ ÀÐÑ ôàêòîð³â (â³ê, ïåð³îä, êîãîðòà). 

Ìåòîþ äîñë³äæåííÿ áóëî ðîçêðèòòÿ âïëèâó 
äåìîãðàô³÷íîãî ñåðåäîâèùà íà ïðîñòîðîâó ãåòå-
ðîãåíí³ñòü ðèçèê³â ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ â Æè-
òîìèðñüê³é îáëàñò³. Ìè âèêëàäàºìî íîâó ìåòîäîëî-
ã³þ âèâ÷åííÿ ðèçèê³â ³íâàë³äèçàö³¿, îñíîâàíó íà ÀÐÑ 
êîíñòðóêö³¿ íà áàç³ ñòð³ï-ñïë³ò-ïëîò äèçàéíó ç âèêî-
ðèñòàííÿì ðàíäîì³çîâàíèõ åôåêò³â. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Âêëþ÷åíà âñÿ 
ïîïóëÿö³ÿ Æèòîìèðñüêî¿ îáëàñò³, ðîçãëÿíóò³ âñ³ âè-
ïàäêè ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ â äàí³é ïîïóëÿö³¿ 
ïðîòÿãîì 1999-2008 ðîê³â. 

Äèçàéí
Äèçàéí îñíîâóºòüñÿ íà ÀÐÑ – ôðåéì³. Öå êîí-

ñòðóêö³ÿ, ÿêà â³äòâîðþº ðóõ êîãîðò ïî ðîêàì ³ â³êó. 
Îïîðíîþ îäèíèöåþ äîñë³äæåííÿ ÿâëÿºòüñÿ êîãîðòà 
çà íàðîäæåííÿì. Äîñë³äæåííÿ îõîïèëî 11 êîãîðò 
çà ÷àñîì íàðîäæåííÿ äî 1940 ðîêó, ÿêà îõîïëþâà-
ëà îñ³á, ÿê³ äîæèëè äî 1999 ðîêó (ïåðøà êîãîðòà), ³ 
ïîñë³äîâíî çà ï’ÿòèð³÷íèìè ïåð³îäàìè íàðîäæåííÿ 
(«1941-45», «1946-50», …) äî íàéìîëîäøî¿ êîãîð-
òè, ïðåäñòàâíèêè ÿêî¿ íàðîäèëèñÿ ï³ñëÿ 1985 ðîêó. 
Êîãîðòà ÿâëÿºòüñÿ âàæëèâîþ åêñïåðèìåíòàëüíîþ 
îäèíèöåþ ñïîñòåðåæåííÿ, òàê ÿê îòîòîæíþº óí³-
êàëüíó êîìá³íàö³þ ³ñòîðèêî-ñîö³àëüíèõ ïîä³é, êóìó-
ëÿö³þ ïîñë³äîâíèõ åêñïîçèö³é, ÿê³ çàçíàëè ïðîòÿãîì 
æèòòÿ ïðåäñòàâíèêè êîãîðòè. ²íøèì âàæëèâèì ÀÐÑ 
ôàêòîðîì ÿâëÿºòüñÿ ÷àñ, â ÿêîìó ðîçãîðòàºòüñÿ 
æèòòÿ ïðåäñòàâíèê³â êîãîðòè. Íà â³äì³íó â³ä çâè÷-
íî¿ ðîë³ ÷àñó ÿê ïîâòîðþâàëüíîãî ôàêòîðà äèçàéíó, 
â³í ìàº îñîáëèâó ðîëü â ÀÐÑ àíàë³ç³ ³ â³äïîâ³äíîìó 
äèçàéí³. Òàê ÿê ïðåäñòàâíèêè êîãîðò çíàõîäÿòüñÿ 
â ð³çíîìó â³ö³ ó êîæíîìó ç ðîê³â, ÷àñ íàáóâàº âëàñ-
òèâîñòåé áëîêîâîãî ôàêòîðó, âòðà÷àþ÷è çíà÷åííÿ 

«ïîâòîðþâàíîñò³». Â òåðì³íàõ ôîðìóëÿö³¿ ñòàòèñ-
òè÷íî¿ ìîäåë³ ÷àñ íàáóâàº ðèñ ðàíäîì³çîâàíîãî 
ôàêòîðó, ³, â³äïîâ³äíî, îö³íþºòüñÿ ÿê ðàíäîì³çî-
âàíèé åôåêò. ×àñ, ÿê ôàêòîð, ÿêèé óòâîðþº áëî÷íó 
ñòðóêòóðó äèçàéíó, º âàæëèâîþ åêñïåðèìåíòàëüíîþ 
îäèíèöåþ ñïîñòåðåæåííÿ. Â³ê, ÿê òðåò³é ôàêòîð 
ÀÐÑ êîíñòðóêö³¿, âèçíà÷åíèé äèçàéíîì ÿê êîâàðè-
àòà, ïðèòàìàííà ìåøêàíöþ ÿê ì³êðî-îäèíèö³ ñïî-
ñòåðåæåííÿ. Ðàéîí óòâîðþº ïîïóëÿö³éíó îäèíèöþ 
ñïîñòåðåæåííÿ ³, íàðÿäó ç êîãîðòîþ òà ðîêîì äî-
ñë³äæåííÿ º ñêëàäîâîþ ïåðøîãî ñòóïåíþ ìîäåë³. 
Îïèñàí³ îäèíèö³ ñïîñòåðåæåííÿ îðãàí³çîâàí³ â äè-
çàéí³ ñïîñòåðåæåííÿ òàêèì ÷èíîì, ùî âèçíà÷àþòü 
ðÿä åêñïåðèìåíòàëüíèõ îäèíèöü ñïîñòåðåæåíü, íà 
îñíîâ³ ÿêèõ òåñòóþòüñÿ ã³ïîòåçè, çàäàí³ çàâäàííÿìè 
äîñë³äæåííÿ. Òàê, êðîñ-êëàñèô³êàö³ÿ ðàéîí³â ç ðîêà-
ìè ñïîñòåðåæåííÿ îáóìîâëþº ñòð³ï-ïëîò (strip-plot) 
åëåìåíò äèçàéíó. Õîóë-ïëîò (whole-plot) åêñïåðè-
ìåíòàëüíà îäèíèöÿ äèçàéíó óòâîðåíà ãí³çäóâàííÿì 
êîãîðòè â ñòð³ï-ïëîò³ Ñ(À*Â); äóæêè âèðàçó ïîêàçó-
þòü, ùî ãðàäàö³¿ ôàêòîðà Ñ (êîãîðòè 1 … 11) ðîçì³-
ùåí³ â åëåìåíòàõ ïåðåõðåñíî¿ êëàñèô³êàö³¿ ôàêòîð³â 
À ³ Â. Òèïîëîã³÷í³ ôàêòîðè ïðåäñòàâíèê³â êîãîðòè, ÿê 
òî ñòàòü, ì³ñöå ïðîæèâàííÿ ìåøêàíö³â, â ñâîþ ÷åðãó, 
ðîçì³ùåí³ (óòâîðþþòü ãí³çäà) â õîóë-ïëîòàõ, óòâî-
ðþþ÷è åêñïåðèìåíòàëüíó îäèíèöþ äèçàéíó ñïë³ò-
ïëîò (split-plot) F(Ñ(À*Â)). 

Îö³íùèê ïàðàìåòð³â ìîäåë³
Òàê ÿê ð³âåíü ³íâàë³äèçàö³¿ º ðèçèêîì (), â³äïî-

â³äíî çâ’ÿçîê ì³æ ðèçèêîì ³ ë³í³éíèì ïðåäèêòîðîì 
(η) íåë³í³éíèé, à îïîñåðåäêîâàíèé ëîã³ò ôóíêö³ºþ 
log[/(1 – )] = η, à ðîçïîä³ë ðèçèêó ï³äëÿãàº á³íîì³-
àëüíîìó çàêîíó ç ñåðåäí³ì çíà÷åííÿì  = , äèñïåð-
ñ³ºþ ñåðåäíüîãî ðèçèêó V() = (1–), äèñïåðñ³ºþ 
ê³ëüêîñò³ âèïàäê³â ³íâàë³äèçàö³¿ ñåðåä íàñåëåííÿ n 
Var(Y) = (1–)/n. 

Äèñïåðñ³ÿ ñåðåäíüîãî ðèçèêó V(), ÿêó ùå íàçè-
âàþòü ôóíêö³ºþ äèñïåðñ³¿ ïîêàçóº, ÿê ñàìå ñåðåäíº 
çíà÷åííÿ ðèçèêó çàä³ÿíå â Var(Y). Çâ’ÿçîê ì³æ V() ³ 
Var(Y) çä³éñíþºòüñÿ ÷åðåç ïàðàìåòð øêàëþâàííÿ 
α(), ÿêèé äëÿ á³íîì³àëüíîãî ðîçïîä³ëó ñòàíîâèòü 
1/n, à ñàìå Var(Y) = V()*α(). Öÿ ð³âí³ñòü º âèçíà-
÷àëüíîþ äëÿ ïåðåâ³ðêè ïðàâèëüíî¿ ³äåíòèô³êàö³¿ íå-
ë³í³éíèõ ìîäåëåé åêñïîíåíö³éíîãî ðÿäó, çîêðåìà 
á³íîì³àëüíî¿. 
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Äëÿ îö³íêè ïàðàìåòð³â ìîäåë³ ìè âèêîðèñòàëè ïîäâ³éíî 
³òåðàòèâíèé àëãîðèòì, ÿêèé îïåðóº ïñåâäî äàíèìè (ïñåâäî 
ðèçèêàìè), à ñàìå ìåòîä îö³íêè RÐL (ìåòîä ïñåâäî-ïðàâ-
äîïîä³áíîñò³ çàëèøê³â) ÿê íàéá³ëüø åôåêòèâíèé çà çàäàíî¿ 
ñèòóàö³¿. Çíà÷åííÿ ïàðàìåòð³â q îòðèìóþòüñÿ âíàñë³äîê 
ìàêñèì³çàö³¿ ëîãàðèôìó ôóíêö³¿ ïñåâäî ïðàâäîïîä³áíîñò³ 
çàëèøê³â r çà äàíèìè Õ [6]:

RÐL îö³íùèê, ÿêèé âðàõîâóº ³ºðàðõ³þ ð³âí³â ðàíäîì³çî-
âàíèõ òà ô³êñîâàíèõ åôåêò³â, íåë³í³éíèé õàðàêòåð ìîäåë³ òà 
ñêëàäíó ñòðóêòóðó çàëèøê³â ðåàë³çîâàíî â íîâ³é åêñïåðè-
ìåíòàëüí³é ïðîöåäóð³ GLIMMIX (ðåë³ç 2008) ñòàòèñòè÷íî¿ 
àíàë³òè÷íî¿ ñèñòåìè SAS 9. 1 Level 1M3 XP Home platform, 
S/N 882876, Site #12300001 licensed to Ocheredko Oleksandr. 

Ìàðã³íàëüí³ ñåðåäí³
Ìàðã³íàëüí³ ñåðåäí³ çíà÷åííÿ ÿâëÿþòüñÿ ãðóïîâèìè ñå-

ðåäí³ìè, ñòàíäàðòèçîâàíèìè ÿê ïðàâèëî çà çì³øóâàëüíèìè 
ôàêòîðàìè. Ñàìå íà ¿õ îñíîâ³ òåñòóþòü ð³çíîìàí³òí³ ã³ïîòåçè 
ùîäî ïîâåä³íêè çàëåæíî¿ îçíàêè. Ç ³íøîãî áîêó, ¿õ âèâ÷åííÿ 
ïîêàçóº ëîã³÷íó ³íòåðïðåòàö³þ åôåêò³â. Âîíè âèêîðèñòàí³ â 
ïîïåðåäíüîìó ðîçä³ë³ äëÿ ëîã³÷íî¿ ³íòåðïðåòàö³¿ ïîâåä³íêè 
ãðóïîâèõ ðèçèê³â çà ÀÐÑ ôàêòîðàìè, ñòàòòþ, ì³ñöåì ïðîæè-
âàííÿ, ðàéîíàìè. Ìàðã³íàëüí³ ñåðåäí³ îòðèìóþòüñÿ çà ñïå-
ö³àëüíèìè ïðåäèêàòîðíèìè ôóíêö³ÿìè âèäó K`b + M`u, äå b 
³ u º âåêòîðàìè îö³íîê ô³êñîâàíèõ ³ ðàíäîì³çîâàíèõ åôåêò³â. 
Ìàòðèö³ K` ³ M «âèáèðàþòü» áàæàí³ êîìïîíåíòè ñåðåäí³õ. 
Äèñïåðñ³þ ìàðã³íàëüíèõ ñåðåäí³õ îö³íþþòü ÿê [5, 6]:
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Òåñòóâàííÿ ã³ïîòåç
Òåñòóâàííÿ ã³ïîòåç çä³éñíþâàëîñü çà ñòàòèñòèêàìè 

Âàëüäà (Wald statistics) ³ F-òåñòîì. Áàçèñíèì âèäîì ñòàòèñ-
òèêè Âàëüäà º:

Ñòàòèñòèêà Âàëüäà ìàº àïðîêñèìàö³éíèé ðîçïîä³ë õ³-
êâàäðàò (

2), ç³ ñòóïåíÿìè ñâîáîäè  = rank(L). Ðàíã ìà-
òðèö³ L äîð³âíþº ê³ëüêîñò³ íåçàëåæíèõ îáìåæåíü (çâ’ÿçê³â) 
ì³æ êîìïîíåíòàìè ñåðåäí³õ, ÿê³ ñêëàäàþòü L. Íàïðèêëàä, 
ÿêùî ïîð³âíþþòüñÿ ñåðåäí³ ãðóïîâ³ ðèçèêè 1999 ³ 2008 
ðîê³â,  = rank(L) = 1, áî ìàòðèöÿ L ìàº ëèøå 1 ñòð³÷êó. Êîëè 
æ âèâ÷àºòüñÿ ã³ïîòåçà ð³âíîñò³ ðèçèê³â ïðîòÿãîì 10 ðîê³â, 
 = rank(L) = 9, òàê ÿê ìàòðèöÿ L ìàº 9 ñòð³÷îê (îáìåæåíü), 
êîæíå ç ÿêèõ ÿâëÿº óìîâó ð³âíîñò³ óñåðåäíåíèõ ðèçèê³â 
ìíîæèí ð³çíèõ ðîê³â. 

Ó âèïàäêó, êîëè ïàðàìåòðè ìàòðèö³ À (ïàðàìåòðè øêà-
ëþâàííÿ) â³äîì³, ÿê ó íàøîìó äîñë³äæåíí³, ñòàòèñòèêà Âàëü-
äà ìàº òî÷íèé ðîçïîä³ë õ³-êâàäðàò. Ïðîòå ó ðàç³ íåâ³äîìîãî 
ïàðàìåòðó, êîëè Var(Y)V()*α(), çà÷àñòó êîëè äèñïåðñ³ÿ 
ðèçèêó ³íâàë³äèçàö³¿ çíà÷íî ïåðåâèùóº î÷³êóâàíó äëÿ á³íî-
ì³àëüíîãî çàêîíó, íàä³éí³øå êîðèñòóâàòèñÿ F-òåñòîì:

F = F
w
. / rank(L),

ÿêèé ìàº àïðîêñèìàö³éíèé ðîçïîä³ë Ô³-
øåðà F

(1
,

 2)
 ç ñòóïåíÿìè ñâîáîäè 1 = rank(L), 

³ 2 = rank (L`CL), òîáòî äîð³âíþº ê³ëüêîñò³ 
ñòóïåí³â ñâîáîäè, íåîáõ³äíèõ äëÿ îö³íêè äèñ-
ïåðñ³¿ ìàðã³íàëüíèõ ñåðåäí³õ ÷è ã³ïîòåç çà ¿õ 
ó÷àñòþ Var[K`b + M`(u

e
-u)]. Ìè âèêîðèñòàëè 

ñàìå F-òåñò ÿê á³ëüø ðîáàñòíèé ç îãëÿäó íà 
ìîæëèâó íàäëèøêîâó äèñïåðñ³þ ðèçèêó âíà-
ñë³äîê íåâêëþ÷åíèõ ó ìîäåëü ôàêòîð³â. Äî 
òàêèõ ôàêòîð³â ñë³ä â³äíåñòè ìàòåð³àëüí³ ñòè-
ìóëè åêñïåðò³â, ìîòèâàö³ÿ ïàö³ºíò³â, õàðàêòåð 
çàéíÿòîñò³. 
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R âíàñë³äîê, íàïð., ïðîñòîðîâî¿ êîðåëÿö³¿ çà-
ëèøê³â, ÿê ó íàøîìó âèïàäêó, 2 âèçíà÷àëîñü 
çà ôîðìóëîþ, çàïðîïîíîâàíîþ Ñàòòåðòâåé-
òîì (Satterthwaite). ßêùî ðîçãëÿíóòè êîìïî-
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Ôàêòè÷íî âèêîðèñòîâóºòüñÿ ñåðåäíüî-
ãàðìîí³éíà çâàæåíà íà âàãè [α

k
*MS

k
]– ñòóïåí³â 

ñâîáîäè df
1
 – df

k
 â³äïîâ³äíèõ êîìïîíåíò MS

1
 

– MS
k
 ðîçêëàäó ñóìè êâàäðàò³â MS. Òàêèé ñïî-

ñ³á ðîçðàõóíêó çàäàºòüñÿ îïö³ºþ DDFM = SAT-
TERTH â ïðîöåäóð³ GLIMMIX. Ñàìå òàêèé 
ñïîñ³á ðîçðàõóíêó 2 ìè âèêîðèñòàëè ç îãëÿäó 
íà áàãàòîêîìïîíåíòí³ñòü Var[K`b + M`(u

e
-u)], 

³ R Ðîçêëàäè MS = α
1
*MS

1
 + … + α

k
*MS

k
 îòðèìó-

þòüñÿ îïö³ºþ METHOD = TYPE3, òîáòî ïåðøî-
ãî òèïó ðîçêëàäó ñóì êâàäðàò³â. Ñàìå öåé òèï 
ðîçêëàäó íàéá³ëüø ï³äõîäèòü äëÿ âèçíà÷åííÿ 
2, òàê ÿê íàéá³ëüø ð³âíîì³ðíî ðîçïîä³ëÿº 
ôàêòîð³àëüíó äèñïåðñ³þ ïî êîìïîíåíòàì. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâî-
ðåííÿ. Çàãàëüí³ îö³íêè åôåêò³â ³íâàë³äè-
çàö³¿ âíàñë³äîê ²ÕÑ çà ãðóïàìè ³íâàë³äíîñò³ 
íàâåäåí³ ó òàáëèö³. Âèêîðèñòàíèé 3-é òèï 
ðîçêëàäó ñóìè êâàäðàò³â, ÿêèé íàäàº îäíà-
êîâèé ïð³îðèòåò åôåêòàì îäíàêîâîãî ïî-
ðÿäêó. Åëåìåíòè ÀÐÑ- äèçàéíó º âèñîêî äî-
ñòîâ³ðíèìè, à ñàìå ðàíäîì³çîâàí³ åôåêòè 
ðîçì³ùåííÿ ðàéîíó â ñòð³ï-ïëîò³ (Ðàéîí*Ð³ê) 
òà õîóë-ïëîò³ (Ðàéîí*Ð³ê*Êîãîðòà) ÿê â ö³ëî-
ìó (F(224;5475) = 26,4 òà F(1398;5475) = 30,2 
p < 0,0001), òàê ³ ïî îêðåìèì ãðóïàì ³íâàë³ä-
íîñò³. Òåñòóâàííÿ åôåêò³â çä³éñíþâàëîñü ç 
âèêîðèñòàííÿì äèñïåðñ³é çàä³ÿíèõ åêñïåðè-
ìåíòàëüíèõ îäèíèöü, ùî ñóòòºâî ï³äâèùóº 
ïîòóæí³ñòü. 

Äåòàë³çàö³ÿ ðàíäîì³çîâàíèõ åôåêò³â 
ñòð³ï-ïëîòó (Ðàéîí*Ð³ê) ïîêàçóº, ùî ïðîñòå-
æóºòüñÿ ðåãóëÿðíà çàêîíîì³ðí³ñòü ñóòòºâîãî 
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çìåíøåííÿ ðèçèêó ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ ïðàê-
òè÷íî ïî âñ³ì ðàéîíàì ó ðîêè 2002 (íàéá³ëüø ðåãó-
ëÿðíî) òà 2006. Âèñíîâêè äîïîâíþþòü ðåçóëüòàòè 
ÀÐÑ àíàë³çó (ðèñ. 1). Âèäíî, ùî çíèæåííÿ âèñîòè 
ñòîâï÷èê³â, ùî çîáðàæóþòü ðèçèê, íàéá³ëüøå ç 2001 
ïî 2002 ð³ê òà ç 2005 ïî 2006 ð³ê. Çíèæåííÿ ç 2006 
ïî 2007 ð³ê íå ñïîñòåð³ãàºòüñÿ äëÿ ²ÕÑ íà îñíîâ³ ÀÐÑ 
àíàë³çó, ïðîòå âèñíîâêè ì³êñò-ìîäåë³, âèð³âíÿí³ íà 
êîâàðèàòè òà óòî÷íåí³ ùîäî äèñïåðñ³é åêñïåðèìåí-
òàëüíèõ îäèíèöü ïëàíó, º á³ëüø òî÷íèìè, ³ ñàìå âîíè 
ï³äòðèìóþòü ñóòòºâ³ çíèæåííÿ ó 2007 ðîö³ ïî ðÿäó 
ðàéîí³â. 

Ç àíàë³çó åôåêò³â âçàºìîä³¿ Ðàéîí*Êîãîðòà âè-
ïëèâàº âèðàçíèé ôàêò ðåãóëÿðíîãî ïî ðàéîíàì 
ðîñòó ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ ÷ëåí³â 2-¿ êîãîðòè, 
ïðåäñòàâíèêè ÿêî¿ íàðîäæåí³ ïðîòÿãîì 1941 – 1945 
ðîê³â, ÿê ³ â ö³ëîìó ïî ÑÑÇ. Â ö³é êîãîðò³ ïîð³âíÿ-
íî ç êîãîðòîþ íàðîäæåíèõ ï³ñëÿ 1986 ðîêó (âçÿòà 
çà îñíîâó êîíòðàñò³â) çðîñòàííÿ ðèçèêó ³íâàë³äè-
çàö³¿ áóëî ìàêñèìàëüíèì, à ñàìå, êîåô³ö³ºíòè β

³*2
 

ïîçèòèâí³ ³ çà âåëè÷èíîþ ïðàêòè÷íî ïî 
âñ³ì ðàéîíàì i (³ ϵ {1, …, 25}) ïåðåâè-
ùóâàëè 10 ³ ÿâëÿëèñÿ äîñòîâ³ðíèìè. 

Àíàë³ç ãîëîâíèõ åôåêò³â çì³øàíèé 
åôåêòàìè äðóãîãî ïîðÿäêó, òîìó ïî-
òóæí³ñòü òåñòóâàííÿ ãîëîâíèõ åôåêò³â 
çìåíøåíà. Â³äïîâ³äíî êðàùå ñïè-
ðàòèñü ñàìå íà âèùåâêàçàí³ åôåêòè 
âèùèõ ïîðÿäê³â ó òðàêòóâàíí³ âïëèâó 
ôàêòîð³â òà ¿õ êîíòðàñò³â. 

ßêùî ðîçãëÿäàòè ðèçèêè ³íâàë³-
äèçàö³¿ âíàñë³äîê ²ÕÑ ïî ðàéîíàì, òî 
ï³ñëÿ âèð³âíÿííÿ íà ³íø³ êîâàðèàòè òà 
åôåêòè âèùèõ ïîðÿäê³â ðèçèêè â³äð³ç-
íÿþòüñÿ â³ä ðàéîíó äî ðàéîíó (º ãåòå-
ðîãåííèìè) ç âèñîêîþ äîñòîâ³ðí³ñòþ 
F(25;5475) = 37,11 ç p < 0,0001 ÿê ó ö³-
ëîìó, òàê ³ çà îêðåìèìè ãðóïàìè ³íâà-
ë³äíîñò³ (òàáë.). Ç àíàë³çó êîíòðàñò³â 
ãðàäàö³é ãîëîâíîãî åôåêòó «Ðàéîí» 
âèäíî, ùî äîñòîâ³ðíî íàéâèùèé «ïðè-
ð³ñò» (êîåô³ö³ºíò β) ðèçèêó ³íâàë³äè-
çàö³¿ ïîð³âíÿíî ç áàçîâèì ñïîñòåð³-
ãàâñÿ äëÿ ðàéîí³â: Ìàëèíñüêîãî (15) 
ç β = 6,747 t(5475) = 6,07, p < 0,0001, 
Íàðîäèöüêîãî (16) ç β = 13,9658 
t(5475) = 13,36, p < 0,0001, Îâðóöü-
êîãî (18) ç β = 12,9505 t(5475) = 5,58, 
p < 0,0001. Íàéíèæ÷èì (çà â³ä’ºìíèì 
êîåô³ö³ºíòîì β) ðèçèêîì ³íâàë³äè-
çàö³¿ ïîð³âíÿíî ç áàçîâèì â³äð³çíÿâ-
ñÿ Âîëîäàð-Âîëèíñüêèé (6) ðàéîí ç 
β = -12,5793 t(5475) = 5,42, p = 0,0316, 
òà Êîðîñòåíñüêèé (10-11) ðàéîí ç 
β = -1,1826 t(5475) = 12,51, p < 0,0001. 
Ö³ ðåçóëüòàòè ï³äòðèìóþòü îñîáëè-
âîñò³ ðîçïîä³ëó ðèçèê³â ³íâàë³äèçàö³¿ 
âíàñë³äîê ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü ïî ðàéîíàì Æèòîìèðñüêî¿ îá-
ëàñò³, îòðèìàí³ íà îñíîâ³ ÀÐÑ àíàë³çó. 

Òàáëèöÿ

Îö³íêè (ANOVA, 3 òèï) åôåêò³â ³íâàë³äèçàö³¿ âíàñë³äîê 
²ÕÑ çà ãðóïàìè ³íâàë³äíîñò³

Ôàêòîð DF1
Âñ³ 1 2 3

F Ð F ð F ð F Ð

Ðàéîí 25 37,11 * 1,00 10,95 * 36,30 *

Ð³ê 9 35,93 * 1,50 * 33,79 * 25,93 *

Êîãîðòà 7 204,78 * 7,66 * 139,0 * 138,9 *

Ñòàòü 1 812,54 * 877,5 * 917,4 * 670,2 *

Ïðîæèâàííÿ 1 723,29 * 812,5 * 776,4 * 636,3 *

Â³ê 1 52,02 * 58,06 * 55,84 * 36,68 *

Â³ê ó êâàäðàò³ 1 65,93 * 82,92 * 64,24 * 58,71 *

Ðàéîí*Êîãîðòà 174 14,29 * 10,70 * 12,69 * 26,01 *

Ðàéîí*Ð³ê 224 26,38 * 3,68 * 25,63 * 44,65 *

Ðàéîí*Ð³ê*Êîãîðòà 1398 30,22 * 29,84 * 21,02 * 43,3 *

Ïðèì³òêà: DF2 = 5475; * ð < 0,0001

Ðèñ. 1. Ñóòòºâ³ñòü â³äõèëåíü ð³âí³â ³íâàë³äíîñò³ (ï) â³ä ñåðåäíüãî 
(0,243 %) ïî ðîêàì ñïîñòåðåæåííÿ (1999-2008)

ßêùî ðîçãëÿäàòè ðèçèêè ³íâàë³äèçàö³¿ âíàñë³äîê 
²ÕÑ ïî êîãîðòàì, òî ï³ñëÿ âèð³âíÿííÿ íà ³íø³ êîâàðè-
àòè òà åôåêòè âèùèõ ïîðÿäê³â ðèçèêè â³äð³çíÿþòü-
ñÿ â³ä êîãîðòè äî êîãîðòè ç âèñîêîþ äîñòîâ³ðí³ñòþ 
F(7;5475) = 204,78 ç p < 0,0001 ÿê ó ö³ëîìó, òàê ³ çà 
îêðåìèìè ãðóïàìè ³íâàë³äíîñò³ (òàáë.). Ç àíàë³çó 
êîíòðàñò³â ãðàäàö³é ãîëîâíîãî åôåêòó «Êîãîðòà» 
âèïëèâàº, ùî äîñòîâ³ðíî íàéá³ëüøèé ïðèð³ñò (çà 
êîåô³ö³ºíòîì β) ðèçèêó ³íâàë³äèçàö³¿ ïîð³âíÿíî ç áà-
çîâèì ïðîñòåæóºòüñÿ ó êîãîðòè, ïðåäñòàâíèêè ÿêî¿ 
íàðîäæåí³ ïðîòÿãîì 1941 – 1945 ðîê³â. Â ö³é êîãîðò³ 
ïîð³âíÿíî ç êîãîðòîþ íàðîäæåíèõ ï³ñëÿ 1986 ðîêó 
(âçÿòà çà îñíîâó êîíòðàñò³â) çðîñòàííÿ ðèçèêó ³í-
âàë³äèçàö³¿ áóëî ìàêñèìàëüíèì, à ñàìå β = 18,74 
t(5475) = 1,88, p = 0,0302. Ö³ ðåçóëüòàòè ï³äòðèìóþòü 
îñîáëèâîñò³ ðîçïîä³ëó ðèçèê³â ³íâàë³äèçàö³¿ âíà-
ñë³äîê ²ÕÑ ïî êîãîðòàì, îòðèìàí³ íà îñíîâ³ àíàë³çó 
åôåêò³â «Ðàéîí*Êîãîðòà». 

Â³ê ñóòòºâî ìîäèô³êóº ðèçèêè ³íâàë³äèçàö³¿ âíà-
ñë³äîê ²ÕÑ ï³ñëÿ âèð³âíÿííÿ íà ³íø³ êîâàðèàòè òà 
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åôåêòè âèùèõ ïîðÿäê³â F(1;5475) = 52,02 ç p < 0,0001 
ÿê ó ö³ëîìó, òàê ³ çà îêðåìèìè ãðóïàìè ³íâàë³äíîñò³ 
(òàáë.). Çà ÀÐÑ àíàë³çîì (ðèñ. 2) ìè ïðîñòåæèëè 
âèðàæåíó â³êîâó äèíàì³êà ðîñòó ð³âí³â ³íâàë³äèçàö³¿ 
âíàñë³äîê ²ÕÑ â³ä ì³í³ìàëüíèõ â ìîëîäøèõ â³êîâèõ 
ãðóïàõ äî ìàêñèìàëüíèõ ð³âí³â äî 0,90‰ ó â³êîâ³é 
ãðóï³ 51-55 ðîê³â ç íàñòóïíèì ïîñòóïîâèì çíèæåí-
íÿì ó ñòàðøîìó â³ö³. 

Âñ³ ïîâ³êîâ³ ð³âí³ ³íâàë³äèçàö³¿ âèõîäèëè çà ìåæ³ 
95 % ³íòåðâàëó äîâ³ðè ç çàãàëüíîþ îö³íêîþ äîñòî-
â³ðíîñò³ íåð³âíîì³ðíîñò³ ðîçïîä³ëó çà â³êîì F = 83,8; 
p < 0,0001. Äëÿ ïåðåâ³ðêè âèÿâëåíèõ çà ðåçóëüòàòà-
ìè ÀÐÑ àíàë³çó â³êîâèõ çàêîíîì³ðíîñòåé ðîçïîä³ëó 
ï³êó ³íâàë³äèçàö³¿, ìè âêëþ÷èëè êâàäðàòè÷íèé åôåêò 
â³êó, ÿêèé âèÿâèâñÿ âèñîêî äîñòîâ³ðíèì ó ö³ëîìó 
F(1;5475) = 65,93 ç p < 0,0001, à òàêîæ ïî âñ³ì ãðóïàì 
³íâàë³äíîñò³ (òàáë.). Íàïðÿìîê ë³í³éíîãî â³êîâîãî 
òðåíäó (β = 5,2397 t(5475) = 4,09, p < 0,0001) ñâ³ä÷èòü 
ïðî çðîñòàííÿ ðèçèêó ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ 
ç â³êîì. Íàïðÿìîê êâàäðàòè÷íîãî â³êîâîãî òðåíäó 
(β = -1,0050 t(5475) = 1,57, p = 0,0582) ñâ³ä÷èòü ïðî 
äîñÿãíåííÿ ï³êó ³ ïîñòóïîâå ñïàäàííÿ ðèçèêó ³íâàë³-
äèçàö³¿ ï³ñëÿ 60 ðîê³â. 

×èì ìîæíà ïîÿñíèòè íàÿâí³ñòü ï³êîâèõ çíà÷åíü 
³íâàë³äèçàö³¿ ó â³êîâ³é ãðóï³ 51-55 ðîê³â, ïðè÷îìó ç 
ðåãóëÿðí³ñòþ ùîäî îêðåìèõ ãðóï ÑÑÇ? Â³äïîâ³äü 
ìîæíà øóêàòè ëèøå â ñîö³àëüíîìó àñïåêò³ åêñïåð-
òèçè ñò³éêî¿ âòðàòè ïðàöåçäàòíîñò³. Ç ìåòîþ äî-
ñë³äæåííÿ ïèòàíü, ïîâ’ÿçàíèõ ³ç äîñòóïí³ñòþ äëÿ 
íàñåëåííÿ ïîñëóã îõîðîíè çäîðîâ’ÿ òà ë³êàðñüêèõ 
ïðåïàðàò³â, à òàêîæ îòðèìàííÿ ³íôîðìàö³¿ ùîäî ñà-
ìîîö³íêè ñòàíó çäîðîâ’ÿ ÷ëåí³â äîìîãîñïîäàðñòâ, 
íàÿâíîñò³ õðîí³÷íèõ çàõâîðþâàíü àáî ³íøèõ ïðî-
áëåì ç³ çäîðîâ’ÿì, Ãîëîâíèì óïðàâë³ííÿì ñòàòèñòè-
êè ó æîâòí³ 2009 ðîêó ïðîâåäåíå ùîð³÷íå âèá³ðêîâå 
îïèòóâàííÿ ÷ëåí³â äîìîãîñïîäàðñòâ, ÿê³ ïðèéìàëè 
ó÷àñòü â îáñòåæåíí³ óìîâ ¿õ æèòòÿ. Âèêîðèñòîâóþ÷è 
ö³ äàí³ òà ³íø³ äæåðåëà [1], ìè ïðîàíàë³çóâàëè â³êî-
â³ ðîçïîä³ëè ìåøêàíö³â çà ð³âíåì îñâ³òè, ïðîô³ëàê-
òè÷íî¿ àêòèâíîñò³ íàñåëåííÿ, çàéíÿòîñò³, íàÿâíîñò³ 

ñóïóòí³õ çàõâîðþâàíü. Âèÿâèëîñü, 
ùî æîäíèé ç ðîçïîä³ë³â íå â³äïîâ³äàâ 
ðîçïîä³ëó ð³âí³â ³íâàë³äèçàö³¿ âíà-
ñë³äîê ÑÑÇ çà â³êîì, ïðîòå ïîâ³êîâèé 
ðîçïîä³ë ð³âíÿ ïðèáóòêó òîòîæíî ñï³â-
ïàäàâ. Ïðèáóòêè ãðîìàäÿí çðîñòàëè 
ïîñòóïîâî ç â³êîì ç ìàêñèìóìîì, ùî 
ïðèõîäèâñÿ íà â³êîâèé ïåð³îä 51-55 
ðîê³â ç íàñòóïíèì çíèæåííÿì ó ñòàð-
øîìó â³ö³. ×è º ëîã³÷í³ ï³äñòàâè òàêî-
ìó çâ’ÿçêó, ÷è ìîæëèâ³ ³íø³ ïîÿñíåí-
íÿ, çîêðåìà íàÿâí³ñòü çì³øóâàëüíîãî 
âïëèâó ñîö³àëüíî-åêîíîì³÷íèõ ôàê-
òîð³â, ÿê³ îäíî÷àñíî îáóìîâëþþòü 
ñõîæ³ â³êîâ³ ðîçïîä³ëè ð³âí³â ïðèáóòêó 
³ ³íâàë³äèçàö³¿? Òàêèì ïîòåíö³éíèì 
çì³øóâàëüíèì ôàêòîðîì ìîæå áóòè 
ñîö³àëüíå ñòàíîâèùå. Ìè íå çíàéøëè 
îô³ö³éíèõ äàíèõ ùîäî â³êîâîãî ðîçïî-
ä³ëó îñ³á ç ïðèâ³ëåéîâàíèì ñîö³àëüíèì 
ñòàíîâèùåì, òîìó ³ íå â çìîç³ íàïðÿìó 

Ðèñ. 2. Ñóòòºâ³ñòü â³äõèëåíü ð³âí³â ³íâàë³äíîñò³ (ï) â³ä ñåðåäíüãî 
(0,243 %) ïî â³êîâèì ãðóïàì

ñïðîñòóâàòè âñòàíîâëåí³ çàêîíîì³ðíîñò³. Âèêîðèñ-
òàííÿ ìåòîäó ³íñòðóìåíòàëüíèõ çì³ííèõ (ê³ëüê³ñòü 
ï³äëåãëèõ, ê³ëüê³ñòü ï³äâèùåíü, â³äíîøåííÿ çàðîá³ò-
íî¿ ïëàòí³ äî ³íøèõ ëåãàëüíèõ âèíàãîðîä) â äàíîìó 
ðàç³ íå ñïðàöüîâóº, òàê ÿê óñ³ âîíè âèïàäàþòü ç ïîëÿ 
çîðó äîñë³äíèê³â ³ îô³ö³éíèõ ñòàòèñòè÷íèõ äàíèõ. 
Ïðîòå º áåçïîñåðåäí³ ï³äñòàâè ââàæàòè íàÿâí³ñòü 
ïðÿìîãî çâ’ÿçêó ì³æ ðîçì³ðîì ïðèáóòêó ãðîìàäÿí 
òà ³íâàë³äèçàö³ºþ, ùî ï³äòâåðäæóº ñîö³àëüíî-îïî-
ñåðåäêîâàí³ñòü ÿâèùà. Ïî-ïåðøå, ðîçì³ð ïðèáóòêó 
ïîâ’ÿçàíèé ³ç ñîö³àëüíîþ çð³ë³ñòþ ãðîìàäÿí, ïðî ùî 
òàêîæ ñâ³ä÷èòü äîñÿãíåííÿ ìàêñèìàëüíîãî ïðèáóòêó 
ó â³ö³ ðîçêâ³òó äîñâ³äó òà òâîð÷îãî ïîòåíö³àëó. À öå â³-
äîì³ ôàêòîðè ïðîô³ëàêòè÷íî¿ àêòèâíîñò³ íàñåëåííÿ, 
ðîçóì³ííÿ ñâî¿õ ñîö³àëüíèõ ïðàâ, þðèäè÷íî¿ ãðàìîò-
íîñò³ ³ ñîö³àëüíî¿ àêòèâíîñò³ ãðîìàäÿí. Ïî-äðóãå, 
âàæëèâèì òðèãåðíèì ôàêòîðîì º ñêîðèé âèõ³ä íà 
ïåíñ³þ, ùî çàñòàâëÿº ãðîìàäÿí øóêàòè ìîæëèâ³ 
øëÿõè çàáåçïå÷åííÿ ñòàðîñò³. Ïî-òðåòº, ìîæëèâîñò³ 
äëÿ «óñï³øíîãî» çàêëþ÷åííÿ åêñïåðòíî¿ êîì³ñ³¿ âèù³, 
çîêðåìà ÷åðåç á³ëüøèé âïëèâ âèùåîçíà÷åíèõ ãðî-
ìàäÿí íà ð³øåííÿ êîì³ñ³é. 

Àíàë³ç ñòàòåâèõ ðîçá³æíîñòåé ðèçèê³â ³íâàë³äè-
çàö³¿ âíàñë³äîê ²ÕÑ ï³ñëÿ âèð³âíÿííÿ íà ³íø³ êîâàðèà-
òè òà åôåêòè âèùèõ ïîðÿäê³â ñâ³ä÷èòü ïðî íàÿâí³ñòü 
ñóòòºâèõ ñòàòåâèõ â³äì³ííîñòåé F(1;5475) = 812,5 
ç p < 0,0001 ÿê ó ö³ëîìó, òàê ³ çà îêðåìèìè ãðóïàìè 
³íâàë³äíîñò³ (òàáë.). Ç àíàë³çó êîíòðàñò³â ãðàäàö³é 
ãîëîâíîãî åôåêòó «Ñòàòü» âèäíî, ùî æ³íêè ìàþòü 
äîñòîâ³ðíå çíèæåííÿ (çà â³ä’ºìíèì êîåô³ö³ºíòîì 
β) ðèçèêó ³íâàë³äèçàö³¿ ïîð³âíÿíî ç ÷îëîâ³êàìè, 
β = -2,3657 t(5475) = 11,83, p < 0,0001. 

Àíàë³ç â³äì³ííîñòåé ðèçèê³â ³íâàë³äèçàö³¿ âíà-
ñë³äîê ²ÕÑ ó ñ³ëüñüêîãî ³ ì³ñüêîãî íàñåëåííÿ ï³ñëÿ 
âèð³âíÿííÿ íà ³íø³ êîâàðèàòè òà åôåêòè âèùèõ ïî-
ðÿäê³â òåæ ñâ³ä÷èòü ïðî íàÿâí³ñòü ñóòòºâèõ â³ä-
ì³ííîñòåé F(1;5475) = 723 ç p < 0,0001 ÿê ó ö³ëîìó, 
òàê ³ çà îêðåìèìè ãðóïàìè ³íâàë³äíîñò³ (òàáë.). 
Ç àíàë³çó êîíòðàñò³â ãðàäàö³é ãîëîâíîãî åôåêòó 
«Ïðîæèâàííÿ» âèäíî, ùî ñ³ëüñüêå íàñåëåííÿ ìàº 
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äîñòîâ³ðíå çíèæåííÿ (çà â³ä’ºìíèì êîåô³ö³ºíòîì β) 
ðèçèêó ³íâàë³äèçàö³¿ ïîð³âíÿíî ç ì³ñüêèì, β = -0,5719 
t(5475) = 5,20, p < 0,0001. Ö³ ðåçóëüòàòè òåæ çíàõî-
äÿòüñÿ ó â³äïîâ³äíîñò³ ç ñòàíäàðòèçîâàíèìè ð³çíè-
öÿìè ðèçèê³â ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ, îòðèìàíè-
ìè íà îñíîâ³ ÀÐÑ àíàë³çó. 

Âèñíîâêè. 
1. Äåêîìïîçèö³þ òðåíä³â ³íâàë³äèçàö³¿ äîö³ëüíî 

ïðîâîäèòè íà îñíîâ³ êîìïëåêñíîãî äèçàéíó çà ÀÐÑ 
ôðåéìîì. Äåêîìïîçèö³ÿ ñòîñóºòüñÿ âè÷ëåíåííÿ 
åôåêò³â êîãîðò, ïåð³îä³â, â³êîâî¿ ñòðóêòóðè êîãîðò. 
Òåñòóâàííÿ åôåêò³â çä³éñíþºòüñÿ çà äîïîìîãîþ 
ðàíäîì³çîâàíèõ åëåìåíò³â äèçàéíó. 

2. Äîö³ëüí³ñòü îáðàíîãî äèçàéíó ï³äòâåðäæóºòüñÿ 
âèñîêîþ äîñòîâ³ðí³ñòþ ðàíäîì³çîâàíèõ åôåêò³â 
ðîçì³ùåííÿ ðàéîíó â ñòð³ï-ïëîò³ (Ðàéîí*Ð³ê) òà õî-
óë-ïëîòó (Ðàéîí*Ð³ê*Êîãîðòà) ÿê â ö³ëîìó, òàê ³ ïî 
îêðåìèì ãðóïàì ³íâàë³äíîñò³ (p < 0,0001). 

3. Äåòàë³çàö³ÿ ðàíäîì³çîâàíèõ åôåêò³â ñòð³ï-
ïëîòó (Ðàéîí*Ð³ê) ïîêàçóº, ùî ïðîñòåæóºòüñÿ ðåãó-
ëÿðíà çàêîíîì³ðí³ñòü ñóòòºâîãî çìåíøåííÿ ðèçèêó 
³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ ïðàêòè÷íî ïî âñ³ì ðàéî-
íàì ó ðîêè 2002 (íàéá³ëüø ðåãóëÿðíî) òà 2006. 

4. Ç àíàë³çó êîíòðàñò³â ãðàäàö³é ãîëîâíîãî 
åôåêòó «Ðàéîí» âèïëèâàº, ùî äîñòîâ³ðíî íàéâè-
ùèé «ïðèð³ñò» (êîåô³ö³ºíò β) ðèçèêó ³íâàë³äèçàö³¿ 
ïîð³âíÿíî ç áàçîâèì ñïîñòåð³ãàâñÿ äëÿ ðàéîí³â: 
Ìàëèíñüêîãî (β = 6,7), Íàðîäèöüêîãî (β = 13,9), Îâ-
ðóöüêîãî (18) (β = 12,9). Íàéíèæ÷èì (çà â³ä’ºìíèì 
êîåô³ö³ºíòîì β) ðèçèêîì ³íâàë³äèçàö³¿ ïîð³âíÿíî ç 
áàçîâèì â³äð³çíÿâñÿ Âîëîäàð-Âîëèíñüêèé òà Êîðî-
ñòåíñüêèé ðàéîíè (β = -12,6). 

5. Ç àíàë³çó êîíòðàñò³â ãðàäàö³é ãîëîâíî-
ãî åôåêòó «Êîãîðòà» âèïëèâàº, ùî äîñòîâ³ðíî 
íàéá³ëüøèé ïðèð³ñò (çà êîåô³ö³ºíòîì β = 18,7) ðèçè-
êó ³íâàë³äèçàö³¿ ïîð³âíÿíî ç áàçîâèì ïðîñòåæóºòüñÿ 

ó êîãîðòè, ïðåäñòàâíèêè ÿêî¿ íàðîäæåí³ ïðîòÿãîì 
1941 – 1945 ðîê³â. 

6. Íàïðÿìîê ë³í³éíîãî â³êîâîãî òðåíäó (β = 5,2) 
ñâ³ä÷èòü ïðî çðîñòàííÿ ðèçèêó ³íâàë³äèçàö³¿ 
âíàñë³äîê ²ÕÑ ç â³êîì. Íàïðÿìîê êâàäðàòè÷íîãî 
â³êîâîãî òðåíäó (β = -1,0) ñâ³ä÷èòü ïðî äîñÿãíåí-
íÿ ï³êó ³ ïîñòóïîâå çìåíøåííÿ ðèçèêó ³íâàë³äèçàö³¿ 
ï³ñëÿ 60 ðîê³â. 

7. Âñòàíîâëåíî, ùî ñ³ëüñüêå íàñåëåííÿ ìàº 
äîñòîâ³ðíî ìåíøèé (çà â³ä’ºìíèì êîåô³ö³ºíòîì 
β = -0,6) ðèçèê ³íâàë³äèçàö³¿ âíàñë³äîê ²ÕÑ ïîð³âíÿíî 
ç ì³ñüêèì. 

8. Æ³íêè ìàþòü äîñòîâ³ðíî ìåíøèé (çà â³ä’ºìíèì 
êîåô³ö³ºíòîì β = -0,5) ðèçèêó ³íâàë³äèçàö³¿ âíàñë³äîê 
²ÕÑ ïîð³âíÿíî ç ÷îëîâ³êàìè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ìå-
òîä ìîæå áóòè ðîçøèðåíèé çà ðàõóíîê âêëþ÷åí-
íÿ ³íäèâ³äóàëüíèõ áåçïîñåðåäíüî íåñïîñòåðåæå-
íèõ åôåêò³â ôðåéëò³, ïðîòå òàêå âäîñêîíàëåííÿ 
âèìàãàº âèêîðèñòàííÿ ÌÑÌÑ ñåìïëåð³â. Ìåòîä 
òàêîæ ÷óòëèâèé äî îö³íîê âòðó÷àíü ç ïîïóëÿö³éíèì 
åôåêòîì ÷åðåç âêëþ÷åííÿ DD åôåêò³â äî ë³í³éíîãî 
ïðåäèêòîðó. Äèñêðåòíå ïðîñòîðîâå ìîäåëþâàí-
íÿ º ³íøèì âàð³àíòîì. Îñòàííº ìåíø ÷óòëèâå äî 
äèñòàíö³é òà íàïðÿìê³â, ïðîòå á³ëüø çðó÷íå ó âèïàä-
êàõ ð³çêèõ çì³í ð³âí³â ïðîñòîðîâîãî ïðîöåñó íà ãðà-
íèöÿõ êîìóí. Á³ëüø òîãî, íàäçâè÷àéíî âàæëèâèì äëÿ 
³ìïëåìåíòàö³¿ º ñòðóêòóðîâàí³ ïðîñòîðîâ³ àïð³îðí³ 
ðîçïîä³ëè (space structured priors), ÿê³ ìîæóòü áóòè 
çàä³ÿí³ ëèøå íà îñíîâ³ MCMC ñåïëåð³â. Âèêîðèñòàí-
íÿ ì³êñòîâèõ êîìïîçèö³é íà øòàëò ñåìèïàðàìåòðè÷-
íîãî ï³äõîäó «Stick&Break» íàðÿäó ç ñòðèáàþ÷èì 
MCMC aëãîðèòìîì º îá³öÿþ÷èìè àëüòåðíàòèâàìè, 
ÿê³ çàáåçïå÷óþòü øèðø³ ïåðñïåêòèâè çà â³äñóòíîñò³ 
äîñòàòí³õ çíàíü ùîäî ñêðèòèõ ïðè÷èí – äðàéâåð³â 
ïðîñòîðîâî¿ ãåòåðîãåííîñò³. 
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ÓÄÊ 614. 2:517. 004. 13:519. 46(014)
ÊÎÃÎÐÒÍÈÉ ÀÍÀË²Ç ÒÐÅÍÄ²Â ²ÍÂÀË²ÄÈÇÀÖ²¯ ÂÍÀÑË²ÄÎÊ ²ØÅÌ²×ÍÎ¯ ÕÂÎÐÎÁÈ ÑÅÐÖß ÇÀ ²ª-

ÐÀÐÕ²×ÍÎÞ ÀÐÑ Ì²ÊÑÒ-ÌÎÄÅËËÞ
Êëèìåíþê Â. Ï. 
Ðåçþìå. Áóëè ðîçãëÿíóò³ çàêîíîì³ðíîñò³ ³íâàë³äèçàö³¿ âíàñë³äîê ³øåì³÷íî¿ õâîðîáè ñåðöÿ (²ÕÑ) íàñåëåí-

íÿ Æèòîìèðñüêî¿ îáëàñò³ ñóö³ëüíèì ìåòîäîì óïðîäîâæ 1999-2008ãã íà îñíîâ³ ÀÐÑ êîíñòðóêö³¿. Îñòàííÿ äàº 
ìîæëèâ³ñòü ïðîñòåæóâàòè ïîïóëÿö³éí³ ïðîöåñè â õîä³ çì³íè ³ äîçð³âàííÿ êîãîðò â ÷àñ³. Àíàë³ç äàíèõ çðîáëå-
íèé íà îñíîâ³ ³ºðàðõ³÷íî¿ íåë³í³éíî¿ ì³êñò ìîäåë³. Ðåçóëüòàòè ñâ³ä÷àòü ïðî ïîñòóïîâå çá³ëüøåííÿ ðèçèêó ³íâà-
ë³äèçàö³¿ âíàñë³äîê ²ÕÑ â ìîëîäøèõ êîãîðòàõ ³ ïàðàëåëüíîìó çìåíøåíí³ ð³âí³â çàðåºñòðîâàíî¿ ³íâàë³äíîñò³. 

Êëþ÷îâ³ ñëîâà: ³íâàë³äèçàö³ÿ, ³íôàðêò ì³îêàðäó, ÀÐÑ êîíñòðóêö³ÿ, ì³êñò ìîäåëü. 
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ÓÄÊ 614. 2:517. 004. 13:519. 46(014)
ÊÎÃÎÐÒÍÛÉ ÀÍÀËÈÇ ÒÐÅÍÄÎÂ ÈÍÂÀËÈÄÈÇÀÖÈÈ ÂÑËÅÄÑÒÂÈÅ ÈØÅÌÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ 

ÑÅÐÄÖÀ ÏÎ ÈÅÐÀÐÕÈ×ÅÑÊÎÉ ÀÐÑ ÌÈÊÑÒ-ÌÎÄÅËÈ
Êëèìåíþê Â. Ï. 
Ðåçþìå. Áûëè ðàññìîòðåíû çàêîíîìåðíîñòè èíâàëèäèçàöèè âñëåäñòâèå èøåìè÷åñêîé áîëåçíè ñåðä-

öà (ÈÁÑ) íàñåëåíèÿ Æèòîìèðñêîé îáëàñòè ñïëîøíûì ìåòîäîì íà ïðîòÿæåíèè 1999-2008ãã íà îñíîâå ÀÐÑ 
êîíñòðóêöèè. Ïîñëåäíÿÿ äàåò âîçìîæíîñòü ïðîñëåæèâàòü ïîïóëÿöèîííûå ïðîöåññû â õîäå ñìåíû è ñîçðå-
âàíèÿ êîãîðò âî âðåìåíè. Àíàëèç äàííûõ ïðîèçâåäåí íà îñíîâå èåðàðõè÷åñêîé íåëèíåéíîé ìèêñò ìîäåëè. 
Ðåçóëüòàòû ñâèäåòåëüñòâóþò î ïîñòåïåííîì óâåëè÷åíèè ðèñêà èíâàëèäèçàöèè âñëåäñòâèå ÈÁÑ â ìëàäøèõ 
êîãîðòàõ è ïàðàëëåëüíîì óìåíüøåíèè óðîâíåé çàðåãèñòðèðîâàííîé èíâàëèäíîñòè. 

Êëþ÷åâûå ñëîâà: èíâàëèäèçàöèÿ, èíôàðêò ìèîêàðäà, ÀÐÑ êîíñòðóêöèÿ, ìèêñò ìîäåëü. 

UDC 614. 2:517. 004. 13:519. 46(014)
Cohort Analysis Trends Disablement Due Ischemic Heart Disease in Hierarchical Ars Mixed Models
Klimenyuk V. P. 
Abstract. Background. Ukraine along with other countries experiences substantial augmentation in rates of 

cardiovascular diseases, the leading cause of disability and mortality in adults. Well understood, that local situa-
tions differed due to development of territories, demographical statuses, environmental peculiarities. The goal was 
to unveil the impact of potent demographical determinants to space irregularities of CD-related disability incidence 
in Zhytomyrska oblast, Ukraine. 

Data: were adapted to age-period-cohort (APC) compatible strip-split plot design, 11 birth cohorts from date 
of birth before 1940 and consequently by five year intervals («1941-45», «1946-50», … , «after 1985»), 13443498 
adult-years totally. Data covered all (26) counties of Zhytomyrska oblast, Ukraine. Each cohort captures unique 
combination of historical events (Fu, W. J., 2000). The other important component is time dimension that unfolds 
the succession of events. Age has intrinsic importance per se as well as indispensable covariate to solve ambiguity 
of time-age collinearity. Incidence disability cases certified in 1999-2008 have been retrieved from records of medi-
cal expert committees. We assessed the regularities in risk of disability due to ischemic heart disease in Zhitomirska 
oblast population over 1999-2008 by APC construction. Latter empowers the tracing of population based phenom-
ena in a processes of cohorts maturity and replacement. 

Methods: Data analysis exploited hierarchical nonlinear mixed model. GLM mixed model with spatial covariance 
matrix processed by GLIMMIX procedure, SAS 9.1 Level 1M3 XP Home platform, S/N 882876, Site #12300001 
licensed to Ocheredko Oleksandr. RÐL estimator was exploited, giving hierarchical model structure of randomized 
and fixed effects, non-linear link function and structured residuals. 

Results: The decomposition of invalidity trends most properly to perform by hierarchical design with APC struc-
ture. Decomposition implies extracting of the cohort, period, and age effects. Effects are tested on random design 
units. Appropriateness of proposed design supported by significance of random effects of district nested in strip-
plot (Dsistrict*Year) and whole plot (Dsistrict*Year*Cohort) both on panel and across particular invalidity groups. 
Detailing of random effects with strip-plot (Dsistrict*Year) suggested the regularity of significant decline of invalidity 
due to CHD across all districts in 2002 and 2006. The most substantial risks of invalidity was observed for Malynsky 
(regr. coef. β = 6,7), Narodicky (β = 13,9), Ovroocky (β = 12,9) districts. Minimal risk of invalidity was revealed for 
Volodar-Volinsky and Korostensky districts (β = -12,6). Contrasts analysis of Cohort effects indicated the highest 
augmentation in risk among representatives of birth cohort born in 1941 – 1945, β = 18,7. Age linear trend of effect 
magnitude β = 5,2 bore evidence on risk augmentation with aging. Quadratic age trend with β = -1,0 suggested the 
risk climax in 60 with following levelling off. There was proved that the rural population exposed to significant lower 
invalidity (β = -0,6) due to CHD against urban. Women experienced lower invalidity (β = -0,5) due to CHD against 
men. All in all results bear witness to continual increase in risk of acquiring disability in younger birth cohorts and to 
simultaneous decrease in registered rates of fresh disability cases. 

Extensions and further advancements. Method is extendable by taking individual unobservables or frailties in 
consideration, but such enhancement most efficiently relies on MCMC samplers. The method is sensitive to assess 
the population treatment impact by incorporating DD approach in linear predictor. The discreet space modelling is 
yet another option that is more relevant to bluff shifts of invalidity risks on the boundaries of communities. Moreover, 
space structured priors are of utmost importance in this set up, that again can be implemented by MCMC samplers 
only. Mixed distribution composition like semiparametric «Stick Breaking» approach is promising as well as jumping 
MCMC algorithm, both suggest broader opportunities in vague knowledge of underlying space and time heteroge-
neity drivers. 
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