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Abstract
The research aims at improving the quality assessment
of clinical audit results in Ukraine using the complex of
statistical methods and studying statistical methods in
foreign reports of the clinical audit and personal
experience.
Materials and Methods. The research was performed
by analyzing the reports of clinical audit (n=62), held
during 2021 by the Healthcare Quality Improvement
Partnership. The spectrum of statistical methods was
extended by the analysis of the example of a sociological
survey of patients (n=405) regarding the quality
assessment of medical care. The methods applied in the
current study included systemic approach and analysis,
structural and logical analysis, correlation and regressive
analysis, calculation of relative values.
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Ðåôåðàò
Ìåòà äîñë³äæåííÿ: ï³äâèùåííÿ ÿêîñò³ îö³íêè ðåçóëü-
òàò³â êë³í³÷íîãî àóäèòó â Óêðà¿í³ ÷åðåç çàñòîñóâàííÿ
êîìïëåêñó ñòàòèñòè÷íèõ ìåòîä³â íà îñíîâ³ äîñë³-
äæåííÿ ïîøèðåíîñò³ âèêîðèñòàííÿ ñòàòèñòè÷íèõ
ìåòîä³â ó çàðóá³æíèõ çâ³òàõ êë³í³÷íîãî àóäèòó òà
âëàñíîãî äîñâ³äó.
Ìàòåð³àë ³ ìåòîäè. Äîñë³äæåííÿ çä³éñíåíî øëÿõîì
àíàë³çó çâ³ò³â êë³í³÷íîãî àóäèòó (n=62), ïðîâåäåíîãî
ïðîòÿãîì 2021 ðîêó Ïàðòíåðñòâîì ç ïîêðàùåííÿ ÿêîñ-
ò³ îõîðîíè çäîðîâ'ÿ (Healthcare Quality Improvement
Partnership). Äîïîâíåííÿ ñïåêòðó ñòàòèñòè÷íèõ ìå-
òîä³â çä³éñíåíî íà ïðèêëàä³ àíàë³çó ñîö³îëîã³÷íîãî
îïèòóâàííÿ ïàö³ºíò³â (n=405) ùîäî îö³íêè ÿêîñò³ ìå-
äè÷íî¿ äîïîìîãè. Ó ðîáîò³ âèêîðèñòàíî ìåòîäè ñèñ-
òåìíîãî ï³äõîäó òà àíàë³çó, ñòðóêòóðíî-ëî´³÷íîãî
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Âñòóï
Ó ñó÷àñíîìó ñóñï³ëüñòâ³ ïîêðàùåííÿ ÿêîñò³
ìåäè÷íî¿ äîïîìîãè (ßÌÄ) çàëèøàºòüñÿ ïð³î-
ðèòåòíèì âåêòîðîì ðîáîòè ñèñòåì îõîðîíè
çäîðîâ'ÿ (ÎÇ). Îäíèì ³ç øëÿõ³â äîñÿãíåííÿ
öüîãî º ïðîâåäåííÿ êë³í³÷íîãî àóäèòó (ÊÀ) -
ïðîöåñó ïîë³ïøåííÿ ßÌÄ çà äîïîìîãîþ ñèñ-
òåìàòè÷íî¿ ïåðåâ³ðêè íàäàíî¿ ìåäè÷íî¿ äî-
ïîìîãè ç âèêîðèñòàííÿì ÷³òêî ñôîðìóëüîâà-
íèõ êðèòåð³¿â ³ ïîäàëüøèì âíåñåííÿì çì³í
[7]. Êë³í³÷íèé àóäèò ïðîâîäèòüñÿ íà çàãàëü-
íîäåðæàâíîìó ð³âí³ (íàö³îíàëüí³ ÊÀ) àáî íà
ëîêàëüíîìó - â çàêëàäàõ îõîðîíè çäîðîâ'ÿ (ÇÎÇ).

Ñèìâîë³÷íî, ùî ïåðø³ ÊÀ áóëè ïðî-
âåäåí³ â 1854 ðîö³ F. Nightingale [10] ï³ä ÷àñ
Êðèìñüêî¿ â³éíè (1853-1856 ðð.), à â Óêðà¿í³
ìîæóòü áóòè çàïðîâàäæåí³ ï³ä ÷àñ âîºííîãî
ñòàíó ç ïðè÷èíè ñüîãîäí³øíüî¿ ðîñ³éñüêî-
óêðà¿íñüêî¿ â³éíè.

Êðà¿íîþ, ÿêà âïåðøå çàïðîâàäèëà ÊÀ
â ïðàêòèêó êë³í³÷íîãî ìåíåäæìåíòó, º Âåëè-
êîáðèòàí³ÿ. Â³ä 1990 ðîêó ³ äî ñüîãîäí³ ÊÀ
íàáóâ çíà÷íîãî ïîøèðåííÿ ³ âèêîðèñòîâóºòü-
ñÿ ÿê çàãàëüíîïðèéíÿòèé ³íñòðóìåíò äëÿ îö³í-
êè ßÌÄ [1-3,5] ó áàãàòüîõ êðà¿íàõ ñâ³òó.

àíàë³çó, êîðåëÿö³éíî-ðåãðåñ³éíîãî àíàë³çó, îá÷èñëåííÿ
â³äíîñíèõ âåëè÷èí.
Ðåçóëüòàòè é îáãîâîðåííÿ. Óñ³ 100,0% çâ³ò³â êë³í³÷-
íîãî àóäèòó ïðîâåäåíèõ Ïàðòíåðñòâîì ç ïîêðàùåííÿ
ÿêîñò³ îõîðîíè çäîðîâ'ÿ áàçóþòüñÿ íà ðåçóëüòàòàõ
ñòàòèñòè÷íèõ îáðàõóíê³â. Íàéïîøèðåí³øèìè ñòà-
òèñòè÷íèìè ìåòîäàìè îáðîáêè ðåçóëüòàò³â º åï³-
äåì³îëîã³÷íà ñòàòèñòèêà (93,5%), â³äíîøåííÿ øàí-
ñ³â/ðèçèê³â (30,6%), îö³íêà â³ðîã³äíîñò³ ìåòîäîì χ2

Ï³ðñîíà (21,0%). Ïðèì³òíî, ùî äëÿ íàâåäåííÿ öåíò-
ðàëüíî¿ òåíäåíö³¿ ìàéæå ó ïîëîâèí³ âèïàäê³â (46,8%)
âèêîðèñòàíî ìåä³àíó òà ì³æêâàðòèëüíèé ³íòåðâàë.
Ñêëàäí³ ìàòåìàòè÷í³ ìåòîäè, ÿê-îò îö³íêà âèæè-
âàíîñò³ çà ìåòîäèêîþ Êàïëàíà-Ìåéåðà òà ìíîæèí-
íà ðåãðåñ³ÿ, áóëè çàñòîñîâàí³ ó 6,5% òà 4,8% çâ³ò³â,
â³äïîâ³äíî.
Âèñíîâêè. Íà îñíîâ³ âëàñíîãî äîñâ³äó çàïðîïîíîâàíà
³ìïëåìåíòàö³ÿ ìåòîä³â ñòàíäàðòèçàö³¿, äåòàë³çîâà-
íîãî êîðåëÿö³éíî-ðåãðåñ³éíîãî àíàë³çó, íåéðîìåðåæå-
âîãî ìîäåëþâàííÿ òà àíàë³çó ïîòóæíîñò³ â ìåòîäèêó
êë³í³÷íîãî àóäèòó. Ââàæàºìî, ùî ³ìïëåìåíòàö³ÿ
ñïåêòðó îá´ðóíòîâàíèõ ìåòîä³â ñòàòèñòè÷íîãî àíà-
ë³çó äîçâîëèòü ï³äâèùèòè ð³âåíü äîêàçîâîñò³ òà ïî-
ãëèáèòè ñòàòè÷íèé àíàë³ç áàçè äàíèõ ïðè ïðîâåäåíí³
êë³í³÷íîãî àóäèòó, à îòæå ï³äâèùèòüñÿ ÿê³ñòü îö³íêè
ðåçóëüòàò³â êë³í³÷íîãî àóäèòó.

Results and Discussion. All 100% clinical audit reports,
carried out by the Healthcare Quality Improvement
Partnership were based on the results of the statistical
calculations. The most common method of processing
results is the epidemiological statistics (93.5%), ratio of
chances/risks (30.6%), probability assessment by χ2

Pearson's method (21.0%). It is noteworthy that for pointing
the central tendency almost in half of the cases (46.8 %) the
median and the Interquartile Range were used. Complex
mathematical methods such as the survival assessment by
Kaplan- Meier and method multiple regression were used
in 6.5 % òà 4.8 % reports, accordingly.
Conclusions. Based on our own experience, we suggested
implementation of standardization methods, a detailed
correlation and regressive analysis, neuro networks and
power analysis into the methodology (technique) of the
clinical audit. Implementation of spectrum of evidentially
substantiated methods of statistical analysis will allow
to increase the evidence level and to deepen the statistical
analysis of databases when conducting the clinical audit,
ànd therefore, the quality assessment of clinical audit
results will increase.

Çâ³ò ³ç ÊÀ ñë³ä ðîçãëÿäàòè ÿê ðåçóëüòàò äîêà-
çîâîãî íàóêîâîãî äîñë³äæåííÿ, ÿêå íåìîæëè-
âå áåç ñòàòèñòè÷íî¿ îö³íêè. Âèêîðèñòàííÿ
ñòàòèñòè÷íèõ ìåòîä³â º íåâ³ä'ºìíèì åëåìåí-
òîì ï³äòâåðäæåííÿ âèñíîâê³â ÊÀ. Äîêàçîâî
îá´ðóíòîâàíèé ñòàòèñòè÷íèé àíàë³ç çàáåçïå-
÷óº íàä³éí³ñòü òà äîñòîâ³ðí³ñòü îòðèìàíèõ ðå-
çóëüòàò³â [4].

Ìåòîþ ðîáîòè º ï³äâèùåííÿ ÿêîñò³
îö³íêè ðåçóëüòàò³â ÊÀ â Óêðà¿í³ ÷åðåç çàñòî-
ñóâàííÿ êîìïëåêñó ñòàòèñòè÷íèõ ìåòîä³â íà
îñíîâ³ äîñë³äæåííÿ ïîøèðåíîñò³ âèêîðèñòàí-
íÿ ñòàòèñòè÷íèõ ìåòîä³â ó çàðóá³æíèõ çâ³òàõ
ÊÀ òà âëàñíîãî äîñâ³äó.

Ìàòåð³àë ³ ìåòîäè
Ó ðàìêàõ äîñë³äæåííÿ çä³éñíåíî àíàë³ç óñ³õ
62 çâ³ò³â ÊÀ, ÿê³ áóëè ïðîâåäåí³ ïðîòÿãîì
2021 ðîêó Ïàðòíåðñòâîì ç ïîêðàùåííÿ ÿêîñò³
ÎÇ (Healthcare Quality Improvement
Partnership) [6] - îðãàí³çàö³¿, ñòâîðåíî¿ â 2008
ðîö³ â Àíãë³¿ äëÿ ïîêðàùåííÿ ÿêîñò³ ìåäè÷-
íèõ ïîñëóã øëÿõîì çá³ëüøåííÿ âïëèâó ÊÀ
íà ßÌÄ ÿê â Àíãë³¿, òàê ³ â ³íøèõ êðà¿íàõ.
Êîæíèé çâ³ò ÊÀ áóâ àíàë³çîâàíèì íà ïðåäìåò
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çàñòîñóâàííÿ ñòàòèñòè÷íèõ ìåòîä³â ³ âèçíà-
÷àëàñÿ ÷àñòîòà ¿õ âèêîðèñòàííÿ.

Ïðè àðãóìåíòàö³¿ äîïîâíåííÿ ñïåêòðó
ñòàòèñòè÷íèõ ìåòîä³â îáðàíî ðåçóëüòàòè ñî-
ö³îëîã³÷íîãî äîñë³äæåííÿ ÊÀ ç ìåòîþ îö³íêè
ßÌÄ ç òî÷êè çîðó ïàö³ºíò³â [3]. Öå äîñë³-
äæåííÿ âêëþ÷àëî àíêåòóâàííÿ ìåòîäîì îïè-
òóâàííÿ (îñîáèñò³ ñòðóêòóðîâàí³ ³íòåðâ'þ ó
ôîðìàò³ "â³÷-íà-â³÷") 405 õâîðèõ, ÿê³ ë³êóâà-
ëèñÿ â óðîëîã³÷íèõ â³ää³ëåííÿõ êîìóíàëüíîãî
íåêîìåðö³éíîãî ï³äïðèºìñòâà Ëüâ³âñüêî¿ îá-
ëàñíî¿ ðàäè "Ëüâ³âñüêà îáëàñíà êë³í³÷íà ë³-
êàðíÿ" (ÊÍÏ ËÎÐ ËÎÊË) òà êîìóíàëüíîãî íå-
êîìåðö³éíîãî ï³äïðèºìñòâà "Êë³í³÷íî¿ ë³êàðí³
øâèäêî¿ ìåäè÷íî¿ äîïîìîãè" (ÊÍÏ ÊËØÌÄ)
(íàçâè ÇÎÇ âæèò³ òàêèìè, ÿêèìè âîíè áóëè íà
ìîìåíò çàâåðøåííÿ äîñë³äæåííÿ). Ñåðåäí³é â³ê
îïèòàíèõ ïàö³ºíò³â ñòàíîâèâ 51,95±18,19 ðîê³â
(â³ä 18 ðîê³â äî 79 ðîê³â). Ñåðåä 405 îñ³á áóëî
309 ÷îëîâ³ê³â (76,30%) ³ 96 (23,70) æ³íîê. Ï³ä
÷àñ äîñë³äæåííÿ ðåñïîíäåíòè îö³íþâàëè ßÌÄ
çà íàïðÿìêàìè ìåäè÷íîãî îáñëóãîâóâàííÿ, ³í-
ôîðìàòèâíîñò³, ô³íàíñóâàííÿ, ÿêîñò³
ä³àãíîñòèêè òà ë³êóâàííÿ.

Ó ðîáîò³ âèêîðèñòàíî ìåòîäè ñèñòåì-
íîãî ï³äõîäó òà àíàë³çó, ñòðóêòóðíî-ëî´³÷íîãî
àíàë³çó, êîðåëÿö³éíî-ðåãðåñ³éíîãî àíàë³çó
(ìåòîä Ñï³ðìåíà), îá÷èñëåííÿ â³äíîñíèõ âå-
ëè÷èí. Ñòàòèñòè÷í³ îáðàõóíêè ïðîâîäèëèñÿ
ç âèêîðèñòàííÿì ïðî´ðàìíîãî çàáåçïå÷åííÿ
RStudio v. 1.1.442 òà R Commander v.2.4-4.

Ðåçóëüòàòè
Âñòàíîâëåíî, ùî âñ³ 100,0% çâ³ò³â ÊÀ, ïðî-
âåäåíèõ Ïàðòíåðñòâîì ³ç ïîêðàùåííÿ ÿêîñò³
ÎÇ (Healthcare Quality Improvement Partnership),
áàçóâàëèñÿ íà ðåçóëüòàòàõ ñòàòèñòè÷íèõ îá-
ðàõóíê³â äîñòîâ³ðíî ç³áðàíèõ áàç äàíèõ (ÁÄ).
Îñíîâíèìè ìåòîäàìè çáîðó ³íôîðìàö³¿ áóëî:
âèêîï³þâàííÿ ç îáë³êîâî-çâ³òíèõ ôîðì, ðå-
çóëüòàòè íàóêîâèõ êë³í³÷íèõ äîñë³äæåíü òà
ñîö³îëîã³÷í³ îïèòóâàííÿ. Ïðè öüîìó êîæåí
çâ³ò ÊÀ áóâ ñòðóêòóðîâàíèì, ñêëàäàâñÿ ç ïî-
ñë³äîâíèõ êîìïîíåíò³â, ïðîòå ìåòîäèêà ñòà-
òèñòè÷íîãî àíàë³çó íå íàâîäèëàñÿ îêðåìèì
áëîêîì ïðè ïðåäñòàâëåíí³ çâ³òó ç ÊÀ.

Îñíîâí³ ðåçóëüòàòè ÊÀ áóëè íàâåäåí³

çà äîïîìîãîþ ñåðåäí³õ âåëè÷èí [ñåðåäíº
àðèôìåòè÷íå çíà÷åííÿ òà éîãî ñòàíäàðòíå
â³äõèëåííÿ (M±SD); àáî æ ìåä³àíà (Me) òà
³íòåðêâàðòèëüíèé ðîçìàõ (IQR)], à òàêîæ â³ä-
íîñíèõ âåëè÷èí (ïîêàçíèêè ³íòåíñèâíîñò³,
åêñòåíñèâíîñò³ òà ñï³ââ³äíîøåííÿ). Ïðèì³ò-
íî, ùî äëÿ íàâåäåííÿ öåíòðàëüíî¿ òåíäåíö³¿
ìàéæå ó 1/2 âèïàäê³â (46,8%) âèêîðèñòàíî ìå-
ä³àíó òà ì³æêâàðòèëüíèé ³íòåðâàë (Interquartile
Range). Íàòîì³ñòü, â³äíîñí³ âåëè÷èíè íàâî-
äèëèñÿ ³ç 95%-èì äîâ³ð÷èì ³íòåðâàëîì (95%
Confidence Interval).

Âàðòî çâåðíóòè óâàãó íà òå, ùî â íèçö³
ÊÀ ïðîâåäåíî àíàë³ç âåëèêî¿ ê³ëüêîñò³ ó÷àñ-
íèê³â (íàïðèêëàä, 15,5 ìëí. ïàö³ºíò³â ó ÊÀ
ùîäî ïðîô³ëàêòèêè ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü; 3,17 ìëí. - õâîðèõ íà ä³àáåò 2 òèïó
òà 2,14 ìëí. îñ³á ³ç íåä³àáåòè÷íîþ ã³ïåðãë³-
êåì³ºþ â ÊÀ ïðîãðàìè ïðîô³ëàêòèêè ä³àáåòó).
Òîæ ö³ äîñë³äæåííÿ ïðîâîäèëèñÿ íà ãåíåðàëü-
í³é ñóêóïíîñò³, ùî ñâîºþ ÷åðãîþ íå âèìàãàëî
ðîçðàõóíêó äîâ³ð÷èõ ³íòåðâàë³â ÷è â³ðîã³äíîñò³.

Íàé÷àñò³øå ðîçðàõóíêè ó çâ³òàõ ÊÀ
çàñòîñîâóâàëèñÿ äëÿ àíàë³çó åï³äåì³îëîã³÷-
íèõ òà ìåäèêî-äåìîãðàô³÷íèõ ïîêàçíèê³â.
Öåé ï³äõ³ä çàñòîñîâóâàâñÿ ó 93,5% çâ³ò³â òà
áóâ ïðåäñòàâëåíèé ïîêàçíèêàìè çàõâîðþâà-
íîñò³, âèæèâàíîñò³, ñìåðòíîñò³, ÿê³ àíàë³çó-
âàëèñÿ òà ïîð³âíþâàëèñÿ çà ´åíäåðíîþ îçíà-
êîþ, â³êîì òà òåðèòîð³àëüíîþ ïðèíàëåæí³ñ-
òþ. Ó 1/3 (30,6%) àíàë³çîâàíèõ ÊÀ ðîçðàõî-
âóâàëîñÿ â³äíîøåííÿ øàíñ³â / ðèçèê³â (odds
ratio (OR), relative risk (RR)).

Òðåòèíà çâ³ò³â ÊÀ ´ðóíòóâàëàñÿ íà
àíàë³ç³ â³ðîã³äíîñò³ ð³çíèö³ ì³æ ï³äãðóïàìè,
ÿêèé ïðîâîäèâñÿ çà äîïîìîãîþ χ2 Ï³ðñîíà
(Chi-Square), U-êðèòåð³þ Ìàííà-Ó¿òí³, t-êðè-
òåð³¿â Ñòþäåíòà (t-tests) àáî T-êðèòåð³þ Â³ëêîê-
ñîíà. Çîêðåìà, ó êîæíîìó 5-ìó çâ³ò³ (21,0%)
çä³éñíþâàëîñÿ ïîð³âíÿííÿ ÷àñòîê, à ð³âåíü
ñòàòèñòè÷íî¿ çíà÷èìîñò³ âèçíà÷àâñÿ çà äîïî-
ìîãîþ êðèòåð³þ χ2 Ï³ðñîíà. Ó òîé ÷àñ ïîð³â-
íÿííÿ öåíòðàëüíèõ òåíäåíö³é ïðîâîäèëîñü
äåùî ìåíøå ³, çàëåæíî â³ä òèïó ðîçïîä³ëó òà
ïîâ'ÿçàíîñò³ ãðóï, çä³éñíþâàëîñÿ çà äîïîìî-
ãîþ U-êðèòåð³þ Ìàííà-Ó¿òí³ - ó 8,1 % çâ³ò³â,
ïàðíèõ òà íåïàðíèõ êðèòåð³¿â Ñòþäåíòà (t-
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Ðèñ. 1
Çðàçîê ë³éêîïîä³áíî¿ ä³àãðàìè, ÿêà â³äîáðàæàº â³äñîòîê æ³íîê, êîòð³ ìàëè ïîäàëüøó ïîâòîðíó îïåðàö³þ íà

ìîëî÷í³é çàëîç³ ïðîòÿãîì 3 ì³ñÿö³â ï³ñëÿ ïî÷àòêîâî¿ îïåðàö³¿ ç³ çáåðåæåííÿ ãðóäåé ç ïðèâîäó ïðîòîêîâî¿
êàðöèíîìè in situ (DCIS) àáî ðàííüîãî ³íâàçèâíîãî ðàêó ìîëî÷íî¿ çàëîçè çàëåæíî â³ä ÇÎÇ (âèêîðèñòàíà ïðè ÊÀ

ðàêó ìîëî÷íî¿ çàëîçè ó ïàö³ºíòîê ñòàðøîãî â³êó)

tests) - ó 3,2 % çâ³ò³â òà T-êðèòåð³þ Â³ëêîêñîíà - ó
3,2 % çâ³ò³â. Îö³íêà â³ðîã³äíîñò³ ð³çíèö³ ïðî-
âîäèëàñÿ äëÿ ïîð³âíÿííÿ îäíîòèïîâèõ ê³ëü-
ê³ñíèõ ïîêàçíèê³â ó ð³çíèõ â³êîâî-ñòàòåâèõ ãðó-
ïàõ òà â³äì³ííèõ àäì³í³ñòðàòèâíèõ òåðèòîð³ÿõ.

Ó çâ³òàõ ÊÀ òàêîæ âèêîðèñòîâóâàëèñÿ
ñêëàäí³ ìàòåìàòè÷í³ ìåòîäè, ÿê-îò ìåòîä Êàï-
ëàíà-Ìåéåðà òà ìíîæèííî¿ ðåãðåñ³¿. Çîêðåìà,
ìåòîä Êàïëàíà-Ìàéºðà ìàâ ì³ñöå ó 6,5% çâ³-
ò³â. ²ç éîãî äîïîìîãîþ îö³íþâàëàñÿ âèæèâà-
í³ñòü îêðåìèõ êàòåãîð³é ïàö³ºíò³â: õâîðèõ íà
ðàê, ³ç âðîäæåíîþ âàäîþ ñåðöÿ, ³ç ñåðöåâîþ
íåäîñòàòí³ñòþ; ïàö³ºíò³â, ÿê³ ïåðåíåñëè îïå-
ðàö³þ ùîäî çàì³íè ñóãëîá³â.

Ìíîæèííà ðåãðåñ³ÿ (ñòàòèñòè÷íèé ìå-
òîä, ÿêèé äëÿ ïðîãíîçóâàííÿ ïåâíîãî ðåçóëü-
òàòó ïåðåäáà÷àº àíàë³ç äåê³ëüêîõ çì³ííèõ) çà-
ñòîñîâóâàëàñÿ ó 4,8% ÊÀ. Äëÿ ïðèêëàäó, ó ÊÀ
ïðîãðàìè ïðîô³ëàêòèêè ä³àáåòó âèçíà÷àâñÿ
ðèçèê ïðîãðåñóâàííÿ ö³º¿ õâîðîáè ó ïàö³ºíò³â
³ç çàðåºñòðîâàíîþ íåä³àáåòè÷íîþ ã³ïåðãë³êå-
ì³ºþ, âðàõîâóþ÷è òàê³ ôàêòîðè, ÿê: ñòàòü, â³ê,
òðèâàë³ñòü ä³àãíîçó, åòí³÷íó ïðèíàëåæí³ñòü,
³íäåêñ ìàñè ò³ëà, ðåçóëüòàò ãë³êåì³÷íîãî òåñòó.
Âàæëèâèì êîìïîíåíòîì àíàë³çîâàíèõ çâ³ò³â
º ÿê³ñíà ³ ÷èñëåííà â³çóàë³çàö³ÿ ðåçóëüòàò³â
ÊÀ çà äîïîìîãîþ óñ³õ íàÿâíèõ âèä³â ãðàô³÷-
íèõ çîáðàæåíü: êàðòîãðàì, êàðòîä³àãðàì, ô³-
ãóðíèõ ä³àãðàì, êëàñè÷íèõ ë³í³éíèõ, ñòîâï-

÷èêîâèõ òà ñåêòîðíèõ ãðàô³ê³â. Çîêðåìà,
Healthcare Quality Improvement Partnership
øèðîêî âèêîðèñòîâóâàëî äëÿ ãðàô³÷íîãî
ïðåäñòàâëåííÿ ðåçóëüòàò³â ë³éêîïîä³áíó ä³à-
ãðàìó (funnel plot) (Ðèñ.1), ÿêà â óêðà¿íîìîâ-
íèõ ïóáë³êàö³ÿõ çóñòð³÷àºòüñÿ âêðàé ð³äêî.
Âîíà º ð³çíîâèäîì ä³àãðàìè ðîçñ³þâàííÿ, íà
ÿêó íàêëàäåí³ êîíòðîëüí³ ìåæ³ íà ð³âí³ 95,0%
(2 ñòàíäàðòí³ â³äõèëåííÿ) ³ 99,7% (3 ñòàíäàðò-
í³ â³äõèëåííÿ). Íàâåäåíèé òèï ãðàô³÷íîãî
îíàî÷íåííÿ äîçâîëÿº îö³íèòè äèñïåðñ³þ àíà-
ë³çîâàíîãî ïîêàçíèêà òà âñòàíîâèòè äëÿ êîæ-
íîãî ïàö³ºíòà, ËÏÇ ÷è ðåã³îíó â³äïîâ³äí³ñòü
íîðìàëüíîìó ä³àïàçîíó.

Ó 6,5% ïðîàíàë³çîâàíîãî ÊÀ âçàºìî-
çâ'ÿçîê ì³æ ê³ëüêîìà îçíàêàìè øëÿõîì ðîç-
ðàõóíêó ïàðíèõ êîåô³ö³ºíò³â êîðåëÿö³¿, ÿê³ îá-
÷èñëþâàëèñÿ çàëåæíî â³ä òèïó ïåðâèííèõ ÁÄ
ìåòîäàìè Ï³ðñîíà, Ñï³ðìåíà ÷è Òàó-Êåíäåëëà.

Ìåòîä ïàðíî¿ êîðåëÿö³¿ íå º ñêëàäíèì
ó ïðîöåñ³ îáðàõóíêó òà äîçâîëÿº âñòàíîâèòè
âçàºìîçâ'ÿçîê ì³æ äâîìà ÷è á³ëüøå ÷èííèêà-
ìè. Ââàæàºìî, ùî â³í ì³ã áè ÷àñò³øå âèêîðèñ-
òîâóâàòèñÿ äëÿ ïîäàëüøîãî àíàë³çó ïðè÷èííî-
íàñë³äêîâîãî çâ'ÿçêó, ùî â³äîáðàæåíî â íàøèõ
ðåçóëüòàòàõ ñîö³îëîã³÷íîãî äîñë³äæåííÿ ÊÀ ç
ìåòîþ îö³íêè ßÌÄ ç òî÷êè çîðó ïàö³ºíò³â.

Âñòàíîâëåíî, ùî îñíîâíèé ðåçóëüòà-
òèâíèé ïàðàìåòð - çàäîâîëåí³ñòü ïàö³ºíò³â íà-
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äàíèìè ìåäè÷íèìè ïîñëóãàìè, îòðèìàíèìè
çà ÷àñ ïåðåáóâàííÿ ó â³ää³ëåíí³ (ë³êóâàííÿì,
ä³àãíîñòèêîþ, êîíñóëüòàö³ºþ), ïðÿìîïðîïîð-
ö³éíî òà äîñòîâ³ðíî (p<0,05) ïîºäíóâàâñÿ ç 8
â³äïîâ³äÿìè ç îïèòóâàëüíèêà (Òàáë. 1). Õà-
ðàêòåðíî, ùî 4 ç íèõ ñòîñóâàëèñÿ óìîâ ïåðå-
áóâàííÿ (÷èñòîòà â ïàëàò³, òóàëåò³/äóø³, â³ä-
ä³ëåíí³, ÿê³ñòü ë³êàðíÿíîãî õàð÷óâàííÿ), 2 -
ìåäè÷íîãî îáëàäíàííÿ (éîãî íàÿâí³ñòü òà
ÿê³ñòü) òà 2 - ìåäè÷íîãî ïåðñîíàëó (òàêòîâ-
í³ñòü ë³êóþ÷îãî ë³êàðÿ òà óâàæí³ñòü ìåäè÷íèõ
ñåñòåð).

Íàòîì³ñòü çàäîâîëåííÿ ïàö³ºíò³â íàäà-
íèìè ìåäè÷íèìè ïîñëóãàìè îáåðíåíîïðî-
ïîðö³éíî òà äîñòîâ³ðíî (p<0,05) ïîºäíóâàëî-
ñÿ ³ç 7 â³äïîâ³äÿìè ç îïèòóâàëüíèêà (Òàáë. 2),
2 ç ÿêèõ ñòîñóâàëèñÿ óìîâ ïåðåáóâàííÿ (äèñ-
êîìôîðò â³ä ïàö³ºíò³â òà â³äâ³äóâà÷³â), îäíà -
ìàëà çâ'ÿçîê ³ç êë³í³÷íèì ä³àãíîçîì (ïàö³ºíòè
ç ñå÷îêàì'ÿíîþ õâîðîáîþ áóëè çíà÷íî ìåíøå
çàäîâîëåíèìè íàäàíèìè ìåäè÷íèìè ïîñëó-
ãàìè) òà 4 â³äïîâ³ä³ ñòîñóâàëèñÿ ïðîöåñó íà-
äàííÿ ìåäè÷íî¿ äîïîìîãè (÷àñ äî çâåðíåííÿ
çà äîïîìîãîþ, ÷àñ íà î÷³êóâàííÿ îáñòåæåíü,
¿õ çàìàëà ê³ëüê³ñòü, íåêîìïåòåíòí³ñòü ÿê ðèñà
ìåäè÷íèõ ñåñòåð).

Äëÿ â³çóàë³çàö³¿ îòðèìàíèõ ðåçóëüòàò³â
ïðîïîíóºìî, îêð³ì êëàñè÷íèõ ìåòîä³â (ñòîâï-
÷èêîâ³, ë³í³éí³ ä³àãðàìè), âèêîðèñòîâóâàòè
òðèâèì³ðí³ ãðàô³êè. Çîêðåìà íà Ðèñ. 2 â³äîá-
ðàæåíî, ùî íàéâèùèé ð³âåíü çàäîâîëåíîñò³
íàäàíèìè ìåäè÷íèìè ïîñëóãàìè ñïîñòå-
ð³ãàâñÿ ó ïàö³ºíò³â, ÿê³: à) çâåðíóëèñÿ â ÇÎÇ
äî 6 ãîäèí ç ìîìåíòó âèíèêíåííÿ ñêàðã òà á)
íå î÷³êóâàëè íà âèêîíàííÿ ïðèçíà÷åíîãî îá-
ñòåæåííÿ. Íàòîì³ñòü íàéìåíøèé ð³âåíü çàäî-
âîëåíîñò³ íàäàíèìè ìåäè÷íèìè ïîñëóãàìè
ñïîñòåð³ãàâñÿ ó ïàö³ºíò³â, ÿê³: à) çâåðíóëèñÿ
â ÇÎÇ ÷åðåç 24 ãîäèíè ç ìîìåíòó âèíèêíåííÿ
ñêàðã òà á) ó ïðîöåñ³ ë³êóâàííÿ â ÇÎÇ î÷³êó-
âàëè íà âèêîíàííÿ ïðèçíà÷åíîãî îáñòåæåííÿ.

Îáãîâîðåííÿ
Íà íàøó äóìêó, âèêîðèñòàííÿ ñïåêòðó äîêà-
çîâî îá´ðóíòîâàíèõ ìåòîä³â ñòàòèñòè÷íîãî
àíàë³çó ïðè ïðîâåäåíí³ ÊÀ äàñòü çìîãó îòðè-
ìàòè á³ëüøå ð³çíîìàí³òíèõ ðåçóëüòàò³â òà íà
¿õ îñíîâ³ ñôîðìóâàòè ãëèáø³ âèñíîâêè.

Ââàæàºìî, ùî îêð³ì ÷àñò³øîãî âèêî-
ðèñòàííÿ êîðåëÿö³éíî-ðåãðåñ³éíîãî àíàë³çó,
äîö³ëüíî çàñòîñîâóâàòè òàê³ ñòàòèñòè÷í³ ìå-
òîäè, ÿê: ìåòîä ñòàíäàðòèçàö³¿, àíàë³ç ñòàòèñ-

№ Відпîâіді íа запитаííÿ r 
1 Âèñîêèé ð³âåíü çàäîâîëåíîñò³ ÷èñòîòîþ ó ïàëàò³ 0,45* 
2 Âèñîêèé ð³âåíü çàäîâîëåíîñò³ ÷èñòîòîþ òóàëåòó/äóøó 0,44* 
3 Âèñîêèé ð³âåíü çàäîâîëåíîñò³ ÷èñòîòîþ ó â³ää³ëåíí³  0,42* 
4 Âèñîêèé ð³âåíü çàäîâîëåíîñò³ ë³êàðíÿíèì õàð÷óâàííÿì 0,36* 
5 Òàêòîâí³ñòü ÿê îçíàêà ë³êóþ÷îãî ë³êàðÿ 0,36* 
6 Âèñîêèé ð³âåíü çàäîâîëåíîñò³ íàÿâí³ñòþ ìåäè÷íîãî îáëàäíàííÿ 0,33* 
7 Уâàæí³ñòü ÿê îçíàêà ñåðåäíüîãî ìåäè÷íîãî ïåðñîíàëó 0,31* 
8 Âèñîêèé ð³âåíü çàäîâîëåíîñò³ ÿê³ñòþ ìåäè÷íîãî îáëàäíàííÿ  0,30* 

Òàáëèöÿ 1
Çàïèòàííÿ òà â³äïîâ³ä³ íà íèõ, ÿê³ ïîºäíóâàëèñÿ ç âèñîêèì ð³âíåì çàäîâîëåíîñò³ ïàö³ºíò³â

íàäàíèìè ìåäè÷íèìè ïîñëóãàìè

* - êîåô³ö³ºíò êîðåëÿö³¿ äîñòîâ³ðíèé (p<0,05)

№ Відпîâіді íа запитаííÿ r 
1 Íåêîìïåòåíòí³ñòü ÿê îçíàêà ñåðåäíüîãî ìåäè÷íîãî ïåðñîíàëó -0,52* 
2 Çàìàëà ê³ëüê³ñòü (íà äóìêó ðåñïîíäåíò³â) ïðîâåäåíèõ àíàë³ç³â òà îáñòåæåíü -0,38* 
3 Чàñ, ÿêèé ìèíóâ â³ä ïîÿâè ñêàðã äî çâåðíåííÿ ïàö³ºíòà çà ìåäè÷íîþ äîïîìîãîþ -0,37* 
4 Òðèâàë³ñòü î÷³êóâàííÿ ïàö³ºíòîì íà âèêîíàííÿ ïðèçíà÷åíîãî îáñòåæåííÿ -0,32* 
5 Ä³àãíîç ñå÷îêàì’ÿíà õâîðîáà -0,32* 
6 Äèñêîìôîðò â³ä ³íøèõ ïàö³ºíò³â, ÿê³ ïåðåáóâàëè ðàçîì ó ïàëàò³  -0,31* 
7 Äèñêîìôîðò â³ä â³äâ³äóâà÷³â ïàö³ºíò³â, ÿê³ ïåðåáóâàëè ó ïàëàò³ -0,30* 

Òàáëèöÿ 2
Çàïèòàííÿ òà â³äïîâ³ä³ íà íèõ, ÿê³ ïîºäíóâàëèñÿ ³ç íèçüêèì ð³âíåì çàäîâîëåíîñò³ ïàö³ºíò³â

íàäàíèìè ìåäè÷íèìè ïîñëóãàìè

* - êîåô³ö³ºíò êîðåëÿö³¿ äîñòîâ³ðíèé (p<0,05)
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òè÷íî¿ ïîòóæíîñò³ òà íåéðîííèõ ìåðåæ.
²ìïëåìåíòàö³ÿ ìåòîäó ñòàíäàðòèçàö³¿

â ÊÀ äîçâîëèòü âèêëþ÷àòè âïëèâ íåîäíîð³ä-
íîñò³ ñêëàäó ïîð³âíþâàíèõ ãðóï íà äîñë³äæó-
âàí³ çàãàëüí³ ïîêàçíèêè. Àäæå çàçíà÷åí³ ãðó-
ïè íà ð³çíèõ òåðèòîð³ÿõ çàçâè÷àé â³äð³çíÿþòü-
ñÿ çà â³êîì, ñòàòòþ ÷è ³íøèìè îçíàêàìè. Â³ä-
òàê, íàïðèêëàä, ð³âí³ çàõâîðþâàíîñò³ ÷è
ñìåðòíîñò³ â³äð³çíÿòèìóòüñÿ ç îá'ºêòèâíèõ
ïðè÷èí, à äëÿ âèçíà÷åííÿ âïëèâó ÿêîñò³ ðî-
áîòè ìåäè÷íèõ ïðàö³âíèê³â äîö³ëüíî ñêîðèñ-
òàòèñÿ ìåòîäîì ñòàíäàðòèçàö³¿. Çà éîãî äîïî-
ìîãîþ ðîçðàõîâóþòü ñòàíäàðòèçîâàí³ (óìîâ-
í³) ïîêàçíèêè, ÿê³, çà óìîâè îäíàêîâîãî ñêëà-
äó íàñåëåííÿ, ìîãëè á áóòè â ïîð³âíþâàíèõ
ãðóïàõ. Ïðàêòè÷íà çíà÷èì³ñòü öüîãî ìåòîäó
ïîëÿãàº ó ìîæëèâîñòÿõ ïîð³âíÿòè ÷àñòîòó îä-
íîòèïíèõ ÿâèù ó íåîäíîð³äíèõ ãðóïàõ; à òà-
êîæ äîçâîëÿº îö³íèòè âïëèâ äîñë³äæóâàíîãî

ôàêòîðó (íàïðèêëàä, ä³ÿëüíîñò³ ìåäè÷íèõ
ïðàö³âíèê³â) íà çíà÷åííÿ àíàë³çîâàíèõ ïîêàç-
íèê³â. Çàñòîñóâàííÿ ìåòîäó ñòàíäàðòèçàö³¿
ïðè ïðîâåäåíí³ ÊÀ äîðå÷íå ïðè ïîð³âíÿíí³
ê³ëüêîõ íåîäíîð³äíèõ çà ñêëàäîì ãðóï.

Àíàë³ç ñòàòèñòè÷íî¿ ïîòóæíîñò³ (power
analysis) äîö³ëüíî ïðîâîäèòè ïðè ïëàíóâàíí³
ÊÀ, à òàêîæ ïðè àíàë³ç³ îòðèìàíèõ ðåçóëüòà-
ò³â. Íà åòàï³ ïëàíóâàííÿ öåé ìåòîä äîçâîëÿº
ïðàâèëüíî îðãàí³çóâàòè äîñë³äæåííÿ, âèçíà-
÷èòèñÿ ç îáñÿãîì âèá³ðêè òà ç ³íøèìè îñíîâ-
íèìè ïàðàìåòðàìè. Àíàë³ç ïîòóæíîñò³ äîçâî-
ëÿº ñïðîãíîçóâàòè î÷³êóâàíèé ðåçóëüòàò ³, ÿê
íàñë³äîê, ìåäè÷íèé, íàóêîâèé, ñîö³àëüíèé òà
åêîíîì³÷íèé åôåêòè â³ä ÊÀ. Íà åòàï³ ðîçãëÿ-
äó îòðèìàíèõ ðåçóëüòàò³â ÊÀ àíàë³ç ïîòóæ-
íîñò³ äîçâîëèòü îö³íèòè ï³äñóìêè äîñë³äæåí-
íÿ íå ïðîñòî íà ð³âí³ "ñòàòèñòè÷íî¿ çíà÷óùîñ-
ò³", à é íà ð³âí³ "íàñê³ëüêè âåëèêîþ º äîñÿã-

Ðèñ. 2
Âçàºìîçâ'ÿçîê ïîì³æ ð³âíåì çàäîâîëåíîñò³ íàäàíèìè ìåäè÷íèìè ïîñëóãàìè, ÷àñîì â³ä ïîÿâè ñêàðã äî

çâåðíåííÿ ïàö³ºíòà òà òðèâàë³ñòþ î÷³êóâàííÿ ïàö³ºíòîì íà âèêîíàííÿ ïðèçíà÷åíîãî îáñòåæåííÿ (çã³äíî ç
ðåçóëüòàòàìè ÊÀ ç ìåòîþ îö³íêè ßÌÄ ç òî÷êè çîðó ïàö³ºíò³â)
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íóòà (îòðèìàíà) ð³çíèöÿ ì³æ ïîêàçíèêàìè"
[8]. Ïðè îòðèìàíí³ êë³í³÷íî çíà÷èìîãî ðå-
çóëüòàòó òàêîæ ³ñíóº ìîæëèâ³ñòü ñïëàíóâàòè
ïîòðåáó â íàñòóïíèõ åòàïàõ ÊÀ.

Âèêîðèñòàííÿ íåéðîìåðåæåâîãî ìîäå-
ëþâàííÿ â ÊÀ äîçâîëèòü íàáàãàòî êðàùå êëà-
ñèô³êóâàòè é óçàãàëüíþâàòè äàí³, à òàêîæ
ïðîãíîçóâàòè ðåçóëüòàòè, í³æ çàçâè÷àé âèêî-
ðèñòîâóâàí³ êëàñè÷í³ ë³í³éí³ ìåòîäè, ïðè öüî-
ìó óçàãàëüíþþ÷è íàÿâíèé äîñâ³ä ³ çàñòîñî-
âóþ÷è éîãî â íîâèõ âèïàäêàõ. Òèïîâèìè çàâ-
äàííÿìè, ùî ìîæóòü áóòè âèð³øåíèìè çà äî-
ïîìîãîþ íåéðîííèõ ìåðåæ ó ÊÀ, ââàæàºìî
êëàñèô³êàö³þ ïîêàçíèê³â, êîäóâàííÿ ³ äåêî-
äóâàííÿ ³íôîðìàö³¿, àâòîìàòèçàö³þ ïðîãíî-
çóâàííÿ, ïðîãíîçóâàííÿ çì³í ïîêàçíèê³â, àâ-
òîìàòèçàö³þ ïðîöåñó óõâàëåííÿ ð³øåíü òîùî.
Âèêîðèñòîâóþ÷è çäàòí³ñòü äî íàâ÷àííÿ òà
óçàãàëüíåííÿ, íåéðîíí³ ìåðåæ³ çäàòí³ äàâàòè
òî÷í³ ïðîãíîçè ÊÀ, íåçâàæàþ÷è íà íàÿâí³ñòü
ð³çíîòèïíèõ, íå³íôîðìàòèâíèõ, ïðîïóùåíèõ
äàíèõ, òà íå ïîòðåáóþòü íîðìàëüíîñò³ ðîç-
ïîä³ë³â âõ³äíèõ ïåðåì³ííèõ [9].

Âèñíîâêè
1. Ó õîä³ âèêîíàííÿ äîñë³äæåííÿ ïðîàíàë³-
çîâàíî âèêîðèñòàííÿ ñòàòèñòè÷íèõ ìåòîä³â ó
ì³æíàðîäíèõ çâ³òàõ ÊÀ (n=62). Âñòàíîâëåíî,

ùî âñ³ 100,0% çâ³ò³â ÊÀ, ïðîâåäåíèõ Ïàðò-
íåðñòâîì ç ïîêðàùåííÿ ÿêîñò³ îõîðîíè çäî-
ðîâ'ÿ, áàçóâàëèñÿ íà ðåçóëüòàòàõ ñòàòèñòè÷-
íèõ îáðàõóíê³â. Íàéïîøèðåí³øèìè ñòàòèñ-
òè÷íèìè ìåòîäàìè îáðîáêè ðåçóëüòàò³â º åï³-
äåì³îëîã³÷íà ñòàòèñòèêà (93,5%), â³äíîøåííÿ
øàíñ³â / ðèçèê³â (30,6%), îö³íêà â³ðîã³äíîñò³
ìåòîäîì χ2 Ï³ðñîíà (21,0%). Ïðèì³òíî, ùî
äëÿ íàâåäåííÿ öåíòðàëüíî¿ òåíäåíö³¿ ìàéæå
ó ïîëîâèí³ âèïàäê³â (46,8 %) âèêîðèñòàíî ìå-
ä³àíó òà ì³æêâàðòèëüíèé ³íòåðâàë. Ñêëàäí³
ìàòåìàòè÷í³ ìåòîäè, äî ÿêèõ íàëåæàòü îö³íêà
âèæèâàíîñò³ ìåòîäîì Êàïëàíà-Ìåéåðà òà
ìíîæèííà ðåãðåñ³ÿ, áóëè çàñòîñîâàí³ ó 6,5 %
òà 4,8 % çâ³ò³â â³äïîâ³äíî.
2. Íà îñíîâ³ âëàñíîãî äîñâ³äó çàïðîïîíîâàíà
³ìïëåìåíòàö³ÿ ìåòîä³â ñòàíäàðòèçàö³¿, äåòà-
ë³çîâàíîãî êîðåëÿö³éíî-ðåãðåñ³éíîãî àíàë³çó,
íåéðîìåðåæåâîãî ìîäåëþâàííÿ òà àíàë³çó ïî-
òóæíîñò³ â ìåòîäèêó ÊÀ. Ââàæàºìî, ùî ³ì-
ïëåìåíòàö³ÿ ñïåêòðó îá´ðóíòîâàíèõ ìåòîä³â
ñòàòèñòè÷íîãî àíàë³çó äîçâîëèòü ï³äâèùèòè
ð³âåíü äîêàçîâîñò³ òà ïîãëèáèòè ñòàòè÷íèé
àíàë³ç ÁÄ ïðè ïðîâåäåíí³ ÊÀ, à îòæå ï³äâè-
ùèòüñÿ ÿê³ñòü îö³íêè ðåçóëüòàò³â ÊÀ.

Êîíôë³êò ³íòåðåñ³â
Êîíôë³êò ³íòåðåñ³â â³äñóòí³é.

STATISTICAL METHODS TO IMPROVE THE QUALITY ASSESSMENT
OF CLINICAL AUDIT RESULTS
Introduction
In modern society, the quality improvement of
health care (QHC) remains a priority vector in
the system of health care (ÍÑ). Its achievement
can be realized by conducting the clinical audit
(CA) known as the process of QHC improvement
with the help of a systematic review of the
provided medical care by using clearly
formulated criteria and with the subsequent
introduction of changes [7]. The clinical audit
carried out at the national level (National CA),
or locally - in healthcare facilities (HCF).

It is symbolic that the first CAs were
conducted in 1854 by F. Nightingale [16] during
the Crimean war (1853-1856), while in Ukraine
they can be introduced during the military situation

because of the Russia-Ukraine war today.
Great Britain was the first country that

introduced the CA into practice of clinical
management. From 1990 and until today, the CA
has gained significant distribution and is used
as a commonly accepted assessment tool of QHC
[1-3,5] in many countries worldwide.

The CA report should be considered as the
result of the evidence-based scientific research
which is impossible without the statistical evaluation.
The use of statistical methods is an integral element of
confirmation of the CA conclusions. Evidence-based
statistical analysis ensures reliability and
credibility of the obtained results [4].

The research aims at improving the
quality assessment of clinical audit results in
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Ukraine using the complex of statistical methods
and studying statistical methods in foreign reports
of the clinical audit and personal experience.

Materials and Methods
The analysis was carried out as a part of the study
of a total of 62 CA reports in Ukraine during
2021 by the Healthcare Quality Improvement
Partnership [6] - the organization which was
created in 2008 in England aiming to improve
the medical services by increasing the CA impact
on the QHC both in England and other countries.
Each CA report was analyzed for application of
statistical methods and the frequency of their use
was determined.

While reasoning the extension of the
spectrum of statistical methods, we selected the
results of sociological research of the CA for
evaluation purposes of the QHC from the
patients' point of view [3]. This study included a
survey method (personal structured face-to-face
interviews of 405 patients who were undergoing
treatment in the urology departments of the
communal non-commercial enterprise of the
Lviv regional council "Lviv regional clinical
hospital" (CNonCE LRC LRCH) and communal
non-commercial enterprise "Emergency medical
care hospital" (CNonCE EMCH), (names of the
HCF are used as they were at the time the study
was completed). The average age of surveyed
patients was equal to 51,95±18,19 years (from
18 to 79 years). A number of 405 respondents
included 309 males (76.30%) and 96 (23.70)
females. During the research, the respondents
evaluated the QHC in the spheres of medical
services, informativeness, financing and quality
of diagnosis and treatment.

The research involved the systemic
approach and analysis, structural and logical
analyses, correlation and regressive analysis
(Spearman's method), calculation of relative
values. The statistical calculations were carried
out using software RStudio v. 1.1.442 and R
Commander v.2.4-4.

Results
It has been established that 100% of CA reports,

carried out by the Healthcare Quality Improvement
Partnership were based on the results of the
statistical calculations of authentically collected
databases (DB). Basic methods of information
collection included the copying from the
accounting forms, results of scientific clinical
research and sociological surveys. At the same
time, each CA report was structured and
consisted of the consecutive components,
however, the methodology was not indicated as
a separate block when presenting the CA report.

The main results of the CA were received
with the help of average values [average
arithmetic mean and its standard deviation
(M±SD); or median (Me) and Interquartile
Range (IQR)], as well as the relative values
(indicators of intensity, extensiveness and ratio).
It is noteworthy that for pointing the central
tendency almost in half of cases (46.8%) the
median and the Interquartile Range were used.
However, the relative values were given with the
95% Confidence Interval.

It is worth paying attention to the fact
that in the series of CA, the analysis involved a
large number of participants (for example, 15.5
mln. of patients in CA regarding prevention of
the cardiovascular diseases; 3.17 mln. of patients
with type 2 diabetes and 2.14 mln. of persons
with non-diabetic hyperglycemia in CA
prevention program of diabetes mellitus).
Notably, these studies were conducted on the
general totality, which consequently did not
require the calculations of Confidence Intervals
or authenticity.

Most frequently, the calculations in the CA
reports were used for analysis of epidemiological
and medical and demographic indicators. This
approach was used in 93.5% of reports, and was
represented by the indicators of morbidity,
survival, mortality which were analyzed and
compared by gender, age and territorial
affiliation. In one third (30.6%) of the analyzed
CA, the odds ratio (OR) / relative risk (RR) was
calculated.

One third of the CA reports was based
on probability analysis of differences between
subgroups, which was carried out using χ2
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Pearson criterion (Chi-Square), Mann-Whitney
U-criterion, Student's t-criteria (t-tests) or Wilcoxon
T-criterion. In every fifth report (21.0%), in
particular, a comparison of shares was carried
out, while the level of statistical significance was
determined by using the χ2 Pearson criterion. At
that time, the comparison of central tendencies
was conducted somewhat less, and depending
on the type of distribution and relatedness of
groups was carried out with the help of Mann-
Whitney U-criterion - in 8.1% reports, even and
odd Student's criteria (t-tests) - in 3.2% reports and
T-criterion of Wilcoxon - in 3.2% reports. The
assessment of difference probabilities was
conducted for comparison of one-type quantitative
indicators in different sexual-aged groups and in
different administrative territories.

The complex mathematical methods such
as Kaplan-Meier method and multiple regression
were also used in the CA reports. The method of
Kaplan-Meier, in particular, was in 6.5% reports.
It was used to estimate survival of a separate
category of patients: patients with cancer,
congenital heart defect, heart failure; patients
who underwent the surgical operation of joint
replacement.

The multiple regression (statistical method
which for forecasting a certain result predicts the
analysis of several variables) was used in 4.8%

of the CA. For example, in the CA program of
diabetes mellitus prevention, the risk of the
diabetes progression was defined in patients with
registered non-diabetic hyperglycemia taking
into account the following factors: gender, age,
duration of diagnosis, ethnicity, body mass index,
results of glycemic test.

An important component of analyzed
reports is a high-quality and numerous
visualizations of CA results with the help of all
available types of graphic images: cartograms,
cartodiagrams, figured diagrams, classical linear
graphs, bar charts and sectoral charts. The
Healthcare Quality Improvement Partnership, in
particular, widely used the funnel plot for graphic
representation of the results (Fig.1), which in
Ukrainian-language publications is extremely
rare. This diagram is a variety of scatter diagram,
on which control limits are imposed at 95.0%
level (2 standard deviations) and 99.7% (3
standard deviations). This type of graphic
representation allows to evaluate dispersion of
the analyzed indicator and establish compliance
of normal range for each patient, for TPI
(therapeutic and preventive institution) or region.
In 6.5% of the analyzed CA, the relationship
between several signs was established by
calculation of paired correlation coefficients,
which were calculated depending on the type of

Figure 1
The pattern of the funnel plot which reflects the percentage of females who had a subsequent reoperation on the

mammary gland during three months after the initial operation with preservation of the breasts due to ductal
carcinoma in situ (DCIS) or early invasive cancer of mammary gland, depending on the therapeutic and preventive

institution (used in CA breast cancer in elderly female patients)
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primary DB by methods of Pearson, Spearman
or Tau-Kendell.

The paired correlation method is not a
complicated method in the calculation process,
and allows to establish a relationship between
two or more factors. In our opinion, this method
could be used more often for further causality
analysis, which is reflected in our analysis of results
of sociological CA research for purposes of QHC
evaluation from the patients' point of view.

It is established that the main resulting
parameter - satisfaction of patients with medical
services provided, which were obtained during
their stay in the department (treatment, diagnosis,
consultation) matched with 8 answers from the
questionnaire, directly and reliably (p<0,05)
(Table 1). It is characteristic that 4 of them related
to the conditions of stay (cleanliness in the ward,
toilet/shower, department, food quality in a
hospital), 2 - as to medical equipment (availability
and quality), and 2 - as to medical staff (tact of
attending physician and attentiveness of nurses).

However, the satisfaction of patients with
the provided medical services was inversely
proportional and reliably (p<0.05) combined
with 7 answers from the questionnaire (Table 2).

Of these, 2 responses were concerned the
conditions of stay (discomfort from patients and
their visitors), one answer was related to clinical
diagnosis (patients with urolithiasis were
significantly less satisfied with medical services
provided), and four answers were related to the
process of providing the medical assistance (time
before seeking medical help, waiting time for
examinations and their number is insufficient,
according to patients' opinion, and incompetence
of nurses).

For visualization of the obtained results,
we suggest the three-dimensional graphics in
addition to classical methods (column and linear
diagrams). Figure 2, in particular, shows the
highest level of satisfaction with provided
medical services which was observed in patients:
a) who applied to HCF six hours before the
appearance of complaints and b) in the course
of treatment in the MPI waited for the scheduled
medical examination. However, the lowest level
of satisfaction with provided medical services
was observed in patients: a) who applied to HCF
after 24 hours from the appearance of complaints
and b) in the course of treatment in the HCF, had to
wait for the scheduled medical examination.

No Answers to questions r 
1 High level of satisfaction with cleanliness in the ward 0.45* 
2 High level of satisfaction with cleanliness in wc/shower 0.44* 
3 High level of satisfaction with cleanliness in the department 0.42* 
4 High level of satisfaction with food quality in a hospital 0.36* 
5 Tact as a sign of attending physician 0.36* 
6 High level of satisfaction with availability of medical equipment 0.33* 
7 Attentiveness as a sign of middle medical staff 0.31* 
8 High level of satisfaction with quality of medical equipment 0.30* 

Table 1
Questions and answers to them which were combined with a high level of satisfaction of patients

with medical services provided

* - correlation coefficient is reliable (p<0,05)

No Answers to questions r 
1 Incompetence as a sign of the average medical staff -0.52* 
2 Insufficient number (much less than required) of conducted analyses and examinations -0.38* 
3 The time from the moment the complaints appeared until the patient sought medical assistance -0.37* 
4 The patient’s waiting time for the scheduled medical examination -0.32* 
5 Diagnosis of urolithiasis -0,32* 
6 Discomfort from other patients who were with them in the ward -0.31* 
7 Discomfort from the visitors of other patients in the same ward -0.30* 

Table 2
Questions and answers to them, which were combined with low level of satisfaction of patients

with medical services provided

* - correlation coefficient is reliable (p<0,05)
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Discussion
Spectrum use of evidentially substantiated
methods of statistical analysis while conducting
CA will enable to get more variety of results and
to form deeper conclusions on their basis.

To our opinion, apart from more frequent
apply of correlation and regressive analysis, it
is advisable to use the following statistical
methods: standardization method, method of
statistical power and neural networks.

Implementation of the standardization
method into CA will allow to exclude the
influence of heterogeneity of the composition of
the compared groups on the researched common
indicators. The groups that are compared in
different territories usually differ in age, gender
or other characteristics. Afterwards, for example,
the levels of morbidity or mortality will differ

for objective reasons, and in order to determine
the impact of work quality of medical staff it is
advisable to use the standardization method. This
method is used to calculate standardized
(conditional) indicators which could be provided
the same composition of the population in the
compared groups. The practical significance of
the standardization method lies in the possibility
to compare the frequency of similar phenomena
in heterogeneous groups; and allows to assess
the impact of the studied factor (e.g. the activities
of medical workers) on value of analyzed
indicators. The use of standardization method
in conducting the CA is appropriate when
comparing several heterogeneous groups.

The power analysis is advisable to
conduct when planning the CA, as well as when
analyzing the obtained results. At the planning

Figure 2
Correlation between the level of satisfaction with medical services provided, time for appearance of patient's

complaints to his/her seeking help, and waiting for the scheduled medical examination (according the CA results for
QHC assessment from the patients' point of view)
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stage, this method allows to organize a research
properly, to determine the sample size and other
main parameters.

The power analysis allows to predict the
expected result, and as a consequence, medical,
scientific, social and economic effects from the
CA. At the stage of analyzing the results obtained
by the CA, the power analysis will allow to assess
the results of research at the level of "statistical
significance", and at the level of " how big is the
achieved (obtained) difference between
indicators" [9]. There is also an option upon the
receipt of the clinically significant result to plan
the requirement for the futher stages of the CA.
The use of neuro network modelling in the CA
will allow to classify and generalize data much
effectively, and also to predict the outcomes than
the commonly used classical linear methods,
while summarizing the available experience and
using it in new cases. Typical tasks that can be
solved with help of neuro networks in the CA
are: classification of indicators, coding and
decoding of information, process automation of
decision-making, etc.  Using the ability to learn
and generalize, the neuro networks are able to
make accurate predictions of the CA, despite the
presence of various, uninformative, missing data
and do not need normality of distribution of input
variables [10].

Conclusions
1. The study analyzed the use of statistical methods
in foreign reports of the CA (n=62). It has been
established that 100% of CA reports performed by
the Healthcare Quality Improvement Partnership
were based on the results of the statistical
calculations. The most common method of
processing results is the epidemiological statistics
(93.5%), ratio of chances/risks (30.6%), probability
assessment by χ2 Pearson's method (21.0%). The
determination of the central tendency in almost half
of the cases (46.8%) applied the use of the median
and the Interquartile Range. Complex mathematical
methods such as the survival assessment by
Kaplan- Meier and method multiple regression
were used in 6.5% òà 4.8% reports, respectively.
2. Based on our own experience, we have

suggested the implementation of standardization
methods, a detailed correlation and regressive
analysis, neuro networks and power analysis into
the methodology (technique) of the clinical audit.
In our opinion, implementation of spectrum of
evidentially substantiated methods of statistical
analysis will allow to increase the evidence level
and to deepen the statistical analysis of DB while
conducting the clinical audit. Thus, the quality
assessment of clinical audit results will increase.
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