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There is violation in a clear procedure of prescribing by doctors and dispensing of drugs from pharma-
cies in Ukraine. It has been noted that determination of the main trends in sales of prescription and
non-prescription medicines from domestic pharmacies is one of today’s topical areas of medicine and
pharmacy. According to the results of the pharmaceutical market analysis it has been found that today
the methods for determination of trends of drug sales using the methods of mathematical statistics
are practically absent. The method of determination of the main trends in sales of prescription and
OTC medicines in Ukraine and regions has been suggested; based on its results it has been found
that in Ukraine on the whole and in most of the regions there is a tendency of decreasing the level of
drug sales. At the same time for OTC medicines the increase of the level of sales is observed in the
Dnipropetrovsk, Donetsk, Zhitomir, Zaporozhia, Kievan, Kirovohrad, Odessa and Kharkov regions.
For prescription medicines the increase of the level of sales takes place in the Donetsk and Zhitomir
regions. The models of regression proposed can be effectively used for solving tasks of prognostica-
tion and analysis of indexes of drug sales. The results of the correlation analysis indicate a significant
positive relationship between the number of outpatient visits and the income level, between bed oc-
cupancy and the level of sales of prescription medicines, as well as between the income level and the
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number of sales of prescription medicines.

Efficiency of pharmaceutical provision of the popu-
lation is primarily related to the social issues: the organiza-
tion of dispensing of prescription and non-prescription
medicines, free and preferential dispensing of drugs, etc.
[2, 5]. Dispensing of prescription medicines is a normative
constituent of the regulatory authority of drug circulation
in every socially developed country, it ensures efficiency,
safety and rational pharmacotherapy and promotes reduc-
tion of self-medication and polypharmacy. However, over
the years of independence a clear procedure of prescribing
by doctors and dispensing of drugs from pharmacies has
been almost completely destroyed in Ukraine [4].

Ukraine has chosen the way to reform the health care
system, so determination of the main trends in sales of
prescription and non-prescription medicines from phar-
macies is one of today’s topical areas of medicine and
pharmacy.

Experimental Part

The pharmaceutical market analysis has shown that
currently the methods for determination of trends of
drug sales using the methods of mathematical statistics
are practically absent [3-10]. In this regard, the aim of
the research was to substantiate approaches to determi-
nation of the main trends of indicators in sales of pre-

scription and non-prescription medicines in Ukraine, as
well as their dependence on a combination of factors
that affect them.

The object of the study was methodological approach-
es to identification and assessment of trends in sales of
drugs (prescription and OTC) in Ukraine and its regions
in 2005-2013. To analyze the sample was formed by
monthly observations divided into two combinations:
sales (by number) of drugs by prescription and sales of
nonprescription medicines.

Results and Discussion

As aresult of research we have proposed the method
of determination of trends in sales of prescription and
non-prescription medicines in Ukraine and its regions
that includes the following stages:

At the first stage averaging of the input data for each
population and all regions was carried out; based on it
the average sales and variance were calculated [1].

At the second stage homogeneity of variances was
carried out by Fisher criterion; as a result it was found
that the variance estimates of drug sales were not uni-
form [1].

At the third stage of the method proposed the plots
of dependence of the average level of drug sales from
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Figure. Dynamics of sales of prescription and non-prescription medicines for 2005-2013 in Ukraine.

the time dimension were built using the data obtained
on the two previous stages.

Dynamics of prescription and OTC medicines for
2005-2013 in Ukraine is shown in Figure.

Analysis of the plots obtained allowed to conclude
about the possibility of approximation of these depend-
ences with quadratic polynomials [1], namely:

y(x) =a,tax + ax’.
Table 1

The values of regression equations parameters
for the regions of Ukraine

Regions a, a, a,
Vinnytsya 11.419 -1.608 0.182
Volhynia 11.588 -1.396 0.121
Dnipropetrovsk 26.655 -0.991 0.159
Donetsk 25.308 2.805 -0.088
Zhytomyr 7.246 0.292 0.013
Zakarpattya 8.902 -1.169 0.1
Zaporozhia 13.878 0.03 0.017
Ivano-Frankivsk 8.428 -1.003 0.135
Kyivan 10.748 -0.61 0.083
Kyiv city 27.164 -1.637 0.197
Kirovohrad 8.009 -0.186 0.013
Lugansk 18.407 -0.06 1.628
Lviv 28.08 -3.954 0.317
Mykolaiv 7.355 -0.364 0.057
Odesa 14.427 -0.65 0.124
Poltava 10.296 -0.659 0.173
Rivne 9.975 -1.134 0.107
Sumska 8.686 -1.22 0.134
Ternopil 8.481 -1.258 0.104
Kharkiv 21.578 -0.167 0.011
Kherson 9.546 -0.978 0.124
Khmel'nitska 13.85 -2.023 0.181
Tcherkasy 10.685 -0.803 0.093
Tchernivtsi 6.73 -0.666 0.079
Tchernihiv 11.243 -1.541 0.154
Republic of Crimea 29.099 -2.984 0.23

The fourth stage of the method provided for the
calculation of regression equations parameters, the re-
sults of which for sales of prescription medicines are
given in Tab. 1.

Next, at the fifth stage the test of significance of
regression equations parameters was carried out. As-
sessment of significance was carried out according to
Student’s test by calculating confidence intervals (15)
for each coefficient of each equation. However, some of
the coefficients were insignificant, for example, for Lu-
hansk region, therefore, the corresponding regression
equations were recalculated.

At the sixth stage the adequacy test was carried. Af-
ter elimination of insignificant coefficients the regres-
sion equations obtained were tested for adequacy by
Fisher criterion [1]. All equations were adequate.

Thus, the analysis of the results obtained by calcu-
lation leads to the following conclusion: in Ukraine as
a whole and in most regions of the country there is a
tendency of decreasing the level of drug sales. At the
same time for OTC medicines the increase of the level
of sales is observed in the Dnipropetrovsk, Donetsk,
Zhitomir, Zaporozhia, Kievan, Kirovohrad, Odessa and
Kharkov regions. For prescription medicines the in-
crease of the level of sales takes place in the Donetsk
and Zhitomir regions.

Using the research results obtained we have formed
a matrix of values of the factors that are likely to affect
the sales of prescription and OTC medicines. In all cases,
the numerical values of the factors are determined by
the rate per capita. Besides, because the ranges of vari-
ation in the numerical values of the various factors are
significantly different from each other, normalization
of these factors to their maximum value has been con-
ducted (Tab. 2).

According to the results of calculations a matrix is
formed where

F, — is the number of ambulatory visits per capita;

F, —is the number of hospital beds per capita;

F,—is the average bed occupancy;

F,—is the income of the population per capita.

We introduce the value Y — sales of medicines per
capita that are average normalized by the maximal value.
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Table 2

The matrix of the normalized factors
of influence on drug sales in regions

Regions F, F, F, F,
Vinnytsya 0.837 | 0.752 | 0.910 | 0.443
Volhynia 0.845 | 0.730 | 1.000 | 0.490
Dnepropetrovsk 0.914 | 0.860 | 0974 | 0.573
Donetsk 1.000 | 0.735 | 0973 | 0.586
Zhytomyr 0.909 | 0.678 | 0.980 | 0.438
Zakarpattya 0.764 | 0.707 | 0.910 | 0.356
Zaporozhia 0.818 | 0.793 | 0.943 | 0.390
Ivano-Frankivsk 0.773 | 0.800 | 0.890 | 0.417
Kyiv, city 0.990 | 0.691 | 0.930 | 1.000
Kyivan 0.783 | 0.772 | 0.890 | 0.450
Kirovohrad 0.742 | 0.835 | 0.950 | 0.520
Lugansk 0.891 | 0.875 | 0.978 | 0.580
Lviv 0.840 | 0.823 | 0.964 | 0.510
Mykolaiv 0.970 | 0.728 | 0.910 | 0.550
Odesa 0.784 | 0.758 | 0.937 | 0.450
Poltava 0.875 | 0.754 | 0.940 | 0.503
Republic of Crimea | 0.788 | 0.783 | 0.941 | 0.650
Rivne 0.844 | 0.771 | 0.982 | 0413
Sumska 0.740 | 0.819 | 0.931 | 0.360
Ternopil 0.948 | 0.805 | 0.978 | 0.386
Kharkiv 0.956 | 0.717 | 0.942 | 0.350
Kherson 0.824 | 0.766 | 0.966 | 0.580
Khmel'nitska 0.836 | 0.775 | 0.956 | 0.530
Tcherkasy 0.830 | 0.780 | 0.958 | 0.433
Tchernihiv 0.806 | 0.777 | 0.988 | 0.590
Tchernivtsi 0.813 | 1.000 | 0.956 | 0.456

We also introduce the model of dependence of the
level of sales on main factors:

yx) =a,F, +a,F, +al’; +a,fF,

The calculation of dispersion of homogenity gives
us the possibility for calculating vector A. According
to the results of calculation the vector has the form of:

A =(0.261; - 0.109; 0.462; 0.574).

The model for standardized variables obtained is
adequate by Fisher criterion. Regression models are ef-
ficiently used to solve the problems of predicting the
endogenous variable depending on the values of the fac-
tors that affect. However, the numerical values of the
coefficients of the multiple regression equation do not
give a correct representation of the relationship between

the levels of various factors since they depend on the
scale of their measurement that can be chosen arbitrarily.
In this sense, the matrix of correlation coefficients be-
tween the values of the factors and the resulting index,
which is independent of the scale is much more informa-
tive.

The cross-correlation matrix looks like:

1 -0.311 0.2687 0.3902 0.2061
-0.311 1 0.1516 -0.127 -0.208
0.2687 0.1516 1 0.1005 0.402
0.3902 -0.127 0.1005 1 0.6292
0.2061 -0.208 0.402 0.6292 1

The significance of the correlation coefficients is check-
ed by Student’s test as follows: statistics ¢ =r/(n—2)/ -r)
is calculated with Student’s distribution of k = n — 2 de-
grees of freedom, where » — is the coefficient of correla-
tion, n — is the number of experiments. To test the null
hypothesis at the significance level & and the number of
degrees of freedom £ by the tables of Student’s distribu-
tion (#-distribution) the critical value 7, that satisfies the
condition, P(|t>t,,) = a is found. If |¢>¢,,, then the null
hypothesis about the absence of correlation between the
variables must be rejected [1].

In the analysis n = 26, and 1=4.9

-
1-r

Tabulated value #,, = 2.07. Therefore, in the result-
ing matrix the following factors are significantly diffe-
rent from zero:

r, =<F,F>=0.39 (t = 2.075) — is the correlation
between the number of outpatient visits and the income
level,

rys =<F,Y>=0.402 (t = 2.151) — is the correlation
between bed occupancy and the level of sales of pre-
scription medicines;

rys =<F,Y>=0.629 (t = 3.964) — is the correlation
between the income level and the number of sales of
prescription medicines.

Thus, the regression models proposed can be ef-
fectively used for solving tasks of prognostication and
analysis of indexes of drug sales.

CONCLUSIONS

The method of determination of trends in sales of pre-
scription and OTC medicines in Ukraine has allowed
to reveal that in most regions of the country there is a
tendency of decreasing the level of drug sales.

The results of the correlation analysis indicate a sig-
nificant positive relationship between the number of out-
patient visits and the income level, between bed occu-
pancy and the level of sales of prescription medicines,
as well as between the income level and the number of
sales of prescription medicines.

REFERENCES

1. Kiuop B.Il. Ekonomixo-cmamucmuune Mooeno8anis i npoerno3yeans. — JI.: Jlvsiscoka nonimexnixa, 2007. —

156 c.

2. Kocsauenxo K.JI // Bicnux ¢papmayii. — 2012. — Nel (69). — C. 14-17.
3. Jlanoa K. l]enoobpaszosanue na nexapcmeennvie npenapamol. — M.: Hvioouameo, 2012. — C. 62-65.



ISSN 1562-7241 NEWS OF PHARMACY 3(79)2014 57

4. Hemuenxo A.C. // @apmay. waconuc. — 2013. — Ne2. — C. 92-98.
5. HOpeenv H.B. // Becmuux Poczopasnaosopa. — 2008. — Nel. — C. 4-7.

6. Clark T., Eadie J. The prescription drug monitoring program center of excellence, Heller school for social
policy and management: USA, Brandeis University, 2012. — 96 p.

7. EspinJ., Rovira J. Analysis of differences and commonalities in pricing and reimbursement systems in Europe:
Final Report June 2007 / Escuela Andaluza de Salud Publica.: Spain, 2007. — 219 p.

8. Kaushal R. // Annals of Internal Medicine. — 2005. — Ne3. — P, 143-151.

9. Marcial V. Garrido, Finn B. Kristensen, Camilla P. Nielsen, Reinhard Busse // Euro Observer. —2010. — Vol. 14. —
220 p.

10. Murphy K. // Intern. J. of Technol. Assessment in Health Care. — 2007. — Vol. 23. — P. 324-330.

HAYKOBE OBI'PYHTYBAHHA OCHOBHWUX TEHOEHUIV (TPEHAIB) PEANI3ALIT
PELENTYPHUX TA BE3PELENTYPHUX NIKIB B YKPAIHI

J1.B.TepeweHko, A.C.Hem4yeHkO

Knrouoei crnioea: peuenmypHul 8idnyck; 6eapeuyenmypHuli 8i0rnycK; peanisauisi riKie;
MamemMamuKo-cmamucmuyHi Memoou

BkaszaHo Ha nopyuweHHs 4imkoeao rnopsiOKy 8urnucy8aHHs1 peuernmis fikapsiMu ma peuernmypHoeo 8io-
fycKy nikie 3 anmek 8 YkpaiHi. HaeornoweHo, wo 8crmaHo8/1eHHs OCHOBHUX meHOeHUilU rnpodaxie
peuenmypHux i 6espeuenmypHuUX fiKie 3 8iMYU3HSAHUX anmeYyHUX 3akiadie € 0OHUM 3 akmyasibHUX
Hanpsmkie MeduyuHu ma ¢hapmauii. 3a pesyrnbmamamu aHanisy chapmayesmuyHo20 PUHKY ecma-
HOB/1eHO, W0 Hapa3si npakmuyHo 8idcymHi MemoOuKU 8U3Ha4YeHHs meHOeHUil peanidauyii ikie 3 eu-
KopucmaHHSIM MameMamuKo-crmamucmu4YHUx Memodie. 3arnponoHosaHa MemooOuKa 8CMaHOB/IeHHS
mpeHadie peanizauii peuenmypHux ma be3peuenmypHux Jikie 8 YKkpaiHi i pe2ioHax, 3a pe3ynbmama-
MU 3acmocCy8aHHSs SIKOI 3’51c08aHO, W0 8 YKpaiHi 6 yiriomy i ro binbwocmi pezioHie KpaiHu Mae micye
meHOeHUjisi 00 3HUXEHHS pieHs peanizayii nikie. Pasom 3 mum 0nsi 6e3peyenmypHUX npenapamis
nidsuLweHHs pieHs1 npodaxie criocmepiecacmbcs 8 [Hinponemposchkil, [JoHeubkit, Kumomupchkid,
3anopisbkil, Kuieckkill, Kiposoepadcekiti, OdechkkKili ma Xapkiscbkili obriacmsix. CmocosHo peuyen-
mypHUX nipenapamig nid8uw,eHHs pieHs1 npodaxie criocmepicaembcs 8 [JoHeubkil i Kumomupchkil
obnacmsix. 3anpornoHosaHi Moderi peepecii MOXymb echeKmueHO 8UKopucmosysamucs 07151 eupi-
WeHHS 3a0ay NMpo2HO3ye8aHHs ma aHasli3y MoKasHuKie pearnizauii nikis. Pe3ynbmamu KopesnsayitiHo20
aHanisy ceidyams rpo Hasi8HICMb 3Ha4YHOI MO3UMUBHOI 3arexxHOCMI MK YucIoM ambynamopHUX 8i0-
gidysaHb I pisHem dox0Qdy, Mix 3aliHIMICMIO NIXKOK | pisHeM rpodaxie peuenmypHUX rpenapamis, a
makox Mix pieHem 0oxo0dy i yucriom nipodaxie rnpenapamie 3a peuermom.

HAYYHOE OBOCHOBAHUE OCHOBHbIX TEHOEHUWWA (TPEHOOB) PEANIU3ALUMN
PELUENTYPHbIX N BE3PELENTYPHbLIX NEKAPCTB B YKPAUHE

J1.B.TepeweHko, A.C.Hem4yeHKO

Knroyeeblie cnoea: peuenmypHbil ommyck; 6espeuernmypHbil OMycK; peanusayus nekapcms;
MemoObI Mamemamu4yecKol cmamucmuku

Yka3aHo Ha HapyuwieHuUe 4emkKoeo nopsioka 8bINMUChIBaHUST PEUENMOos 8padamu U peyernmypHO20 omiy-
CKa nekapcme u3 anmek 8 YkpauHe. OmmMeYyeHo, 4Ymo yCmaHOo8/IeEHUE OCHOBHbIX MEeHOeHUUU npodax
peuenmypHbIx u bespeyenmypHUX J1IeKapcme U3 0Ome4YeCcmeeHHbIX armeYHbIX y4Ypexx0eHull sensgem-
€51 OOHUM U3 aKmyarsbHbIX HarnpasneHuli ce2o0HAWHel MeduyuHbl U ghapmMayuu. 3a pesynbmamamu
aHanusa ghapmauesmu4eckoeo pbiHKa yCmaHOoB8/IeHO, YMO Ce200HS npaKkmu4YyecKu omcymecmeyom
memoduku onpedeneHusi meHOeH Ul peanu3ayuu iekapcme ¢ Ucrosib3oeaHueM mMemodos Mmamema-
muyeckoli cmamucmuku. [NpednoxeHa MemoOuKka ycmaHoerieHusi mpeHA08 peanusayuu peyenmyp-
HbIXx U be3peyenmypHbIX 5leKkapcme 8 YKpauHe u peauoHax, ro peayrbmamam rnpuMeHeHUst Komopou
ycmaHo8/1eHo, Ymo 8 YKpauHe 8 uesioM 8 60/bLUHCMBe pea2uoHO08 cmpaHb! Habmodaemcsi meHOeH-
Uus1 K CHUXEHUIO ypOBHS pearnu3ayuu fiekapcmes. Bmecme ¢ mem 0nis bespeuyenmypHbix ripenapa-
moe rosblweHue yposHsi npodax Habmodaemcs e [JHenponemposckol, [JoHeykou, *Kumomupckod,
3anopoxckot, Kuesckol, Kuposozpadckol, Odecckoli u Xapbkosckol obnacmsx. [na peuenmyp-
HbIX Mpernapamos rosbiueHue yposHs rnpodax umeem mecmo 8 [JoHeukol u XKumomupckol o6-
nacmsix. [MpednoxeHHble Modernu pespeccuu Mogym 3¢hheKmuUBHO UCMOb308ambCs Orisl pelleHuUst
3aday npoeHO3UpoB8aHUsi U aHanu3a riokadamerneul peanu3ayuu rnekapcms. Pe3ynbmamsl koppe-
JIAYUOHHOZ0 aHanu3a ceudemeribCmeyom O Hanu4uu 3Ha4umeribHoU no3umueHoU 3agucumocmu
MeXX0y YucsioM ambyramopHbIX rnoceuwieHull u yposHem 0oxoda, Mexxdy 3aHSIMOCMbIO KOEK U ypoe-
HeMm rpodax peuenmypHbIX rpenapamos, a makxe Mexoy yposHeMm doxoda U YucrioMm rnpodax rnpe-
rnapamoe o peuernmam.



