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Abstract. Study of the seasonal dynamics tendencies of sales of substitution therapy medications for dry-eye
syndrome treatment in Ukraine. Tomashevska Yu.0., Kryvoviaz O.V., Makarenko O.V., Koval V.M. The
purpose of the article was to study the seasonality of retail sales of substitution therapy medications for dry eye
syndrome treatment over the period of five years (2016-2020) in comparison with the annual monthly variations, taking
into consideration the probable atypy of the 2020 indices due to the influence of the pandemic. To achieve the stated
goal, retrospective, structural and graphic methods were used; a marketing analysis of the national pharmaceutical
market from the point of presence of substitution therapy medications for dry eye syndrome was conducted. The next
stage was the identification of seasonal variations in the time series of sales of the medications for treatment of
conditions accompanied by the dry eye syndrome in Ukraine over the period of 2016-2020. The analysis of retail sales
of substitution therapy medications for dry eye syndrome treatment over the period of 2016-2020 indicates a steady
presence of seasonal peaks in March, August and December. The information received in the course of the study is
necessary both for the patients and the employees of pharmaceutical companies engaged in wholesale and retail sales
of medicines and medical devices. In terms of the patients, there a possibility to use preventative measures in order to
limit the influence of a number of studied aggressive factors. And on the Based on the indexes of the seasonal demand
for dry eye syndrome substitution therapy medications, pharmaceutical enterprises will be able to form the correspon-
ding stock of the necessary medications thus ensuring the exists actual availability of substitution therapy medications
for the population. This will indirectly but positively impact the treatment of patients with dry eye syndrome.

Pedepar. [locaigieHHs1 ce30HHUX TeHAeHUid TMHaMiku peanizauii 3aco0iB 3aMicHOI Tepamii cuHApPOMY cyXoro
oka B Ykpaini. Tomamencbka FO.0., KpuBop’s3 O.B., Makapenko O.B., KoBaas B.M. Memow pobomu cmano
docniocents ce3oHHoCmi po30pibHOI peanizayii 3acobig 3amicHoi mepanii CUHOPOMY CYX020 OKA 3a S-piuHull mepmiH
(2016-2020 pp.) nopiguano 3i WOPIUHUMU MICAYHUMU KOTUBAHHAMU, 36AHCAIOYU HA ULMOBIDHY HEMUNOBICMb NOKAZHUKIG
2020 p. sHacnioox eunaugy nandemii. /[nsa OocscHeHHSs NOCMABNeHOi Memu OY10 8UKOPUCHAHO DPempoCheKmueHuUll,
CmpyKmypHuil ma 2pagiynuti Memoou, 30IUCHEHO MAPKEMUH206UL AHAI3 BIMYUZHIAHO20 (DAPMAYEEMUUHO20 PUHKY 3
0271510y HA HAABHICMb 3ac00i6 3amicHOi mepanii cunopomy cyxozo oxka. Hacmynnum emanom pobomu 6yno euznauenus
Ce30HHUX KONIUBAHL Y pAdax OUHAMIKU peanizayii npenapamie Ois YCYHEHHSA CMAHIB, WO CYAPOBOOHCYIOMbCA
cunopomom cyxoeo oka, 8 Ykpaini 3a 2016-2020 poxu. Ilpu ananizi po3opionoi peanizayii 3acobie samicnoi mepanii
CUHOPOMY cyx020 oKa 3a nepiod 2016-2020 pp. cnocmepicacmvcs cmana meHoeHyis wooo HAABHUX NiKie Ce30HHOCMI 6
bepesHi, cepnui ma epyoHi. Ompumana 6 pe3yiemami npoeedeHo20 O0CHIONCeHHA IHopMayia € HeoOXiOHo0 AK O
nayienmis, max i OJisl NPAYIGHUKIE (apmayesmuuHux NiOnpuemMcme onmosoi ma po30pioHol peanizayii 1iKapCcbKux
3acobie ma eupobie meouuHo2o npusHaverna. I1Jo0o nayicnmie — € MONCIUBICMb 3ACMOCO8Y8AMU 3AN00INCHT 3aX00U 3
Memor NepeuikoONCaHHs 6NAUBY PAOY OOCTIONCYBAHUX ApeCUSHUX HUHHUKIE. Dapmayeemuyni e nionpuemcmaa,
CNUparyUcs Ha NOKA3HUKU CE30HHOCMI NONUMY HA 3aco6u 3amMicHOI mepanii cUHOPOMY CYX020 OKA, 3MO*CYMb 30ill-
CHIOBamMU (YOPMYSAHHsL MOBAPHUX 3ANACis, W0 3abe3neuams Qizuyuny 0ocmynuicms 3acobie 3amicHoi mepanii 015 Hace-
JIeHHS, MUM CaMUM 0N0CepeoKo8aHO NO3UMUBHO BNAUBAIOYU HA AKICMb NIKYE8AHHA NAYIEHMIB i3 CUHOPOMOM CYX020 OKd.

Dry eye syndrome (DES) manifests itself through
the feeling of discomfort in the eyes and/ or by the
presence of visual symptoms and inflammatory
processes on the ocular surface [8]. This happens
due to the decrease in the production of lacrimal
fluid as well as tear film instability [7].

DES is quite a widespread disease (according to
various data, the DES occurrence among the adult
population ranges from 10 to 30%); it is a “disease
of civilization”, which is directly dependent on the
scientific-technical progress and has a consi-
derable influence on patients’ quality of life, as it
causes the distortions in the functioning of the
visual analyzer [5, 11].

The aggravation of symptoms, caused by the dry
eye syndrome is connected with the use of systemic
medications; instillation of eye drops as well as with
the influence of environmental factors (including the
microclimate inside the buildings) [9].
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The specific need to study the correlation bet-
ween the frequency of DES occurrence within the
population and the climate factors is indicated by the
numerous studies and publications of scientists from
various countries of the world [10, 14]. These
studies show the relation between the development
or progression of various pathogenic types of DES
and the change of the nature and intensity of the
influence of the studied factors (air temperature and
humidity, air-conditioning or heating inside the
buildings etc.) on the visual analyzer [6, 12].

In addition, studies demonstrate the influence of
the use of visual displays on DES frequency in the
corresponding groups of the population [5]. A rapid
increase of this factor was observed due to the
introduction of quarantine limitations caused by the
coronavirus COVID-19 pandemic, which introduced
changes in all fields of activity: in the education,
professional activity and even leisure. Starting
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from March 2020, various computer technologies
oriented at distance-based functions are being
widely introduced.

Due to the lack of data on DES seasonality in
Ukraine, it was decided to study this issue by
analyzing monthly indices of DES substitution
therapy medications (STMs) sales and thus tracing
the dynamics in the popular demand for the stated
group of medications. This information is
necessary both for the patients and the employees
of pharmaceutical companies engaged in who-
lesale and retail sales of medicines and medical
devices. In terms of the patients, there is a
possibility of apply preventative measures in order
to limit the influence of a number of studied
aggressive factors (take breaks while working
with gadgets, use humidifiers inside the buildings,
wear sunglasses in during certain seasons, use air
conditioners with high-quality filters etc.) [14].
And on the basis of indexes of the seasonal
demand for DES STMs, pharmaceutical enter-
prises will be able to form the corresponding stock
of the necessary medications thus ensuring the
actual availability of STMs for the population.
This will indirectly but positively impact the
treatment of DES patients.

The purpose of the article was to study the
seasonality of retail sales of DES STMs over the
period of five years (2016-2020) in comparison with
the annual monthly variations, taking into con-
sideration the probable atypy of the 2020 indices due
to the influence of the pandemic.

MATERIALS AND METHODS OF RESEARCH

The authors have previously conducted a
marketing analysis of the national pharmaceutical
market regarding the presence of substitution the-
rapy medications for dry eye syndrome treatment.
The analysis was based on the data of the State
Register of Medicinal Products of Ukraine [2] and
the State Register of Medical Equipment and
Medical Devices [3]. The data on quantitative sales
indices for the above mentioned group of goods over
the period of 2016-2020 was obtained with the help
of the database of the “PharmXplorer” market
research system provided by the “Proxima Re-
search” Ltd. Company [13]. The sales indexes were
analyzed in actual volume — number of packages
(thousands of units).

To identify seasonal variations in the time series
of sales of the medications for treatment of condi-
tions accompanied by the dry eye syndrome in
Ukraine over the period of 2016-2020, we applied
the constant mean method [1], in which a mean
value is calculated for the time series and then
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compared with the average value over the above
mentioned years.

The mean monthly sales volume of the medi-
cations used for dry eye syndrome treatment during
2016-2020 was calculated with the following
formula:

- Z*_.
o TYI (1);

where, y_C — is the mean monthly sales volume for a certain month over
the studied period;
yi — index of a certain month of a certain year; n - number of years.

The constant mean was calculated with the fol-
lowing formula:

— Z* _
ye = 2 @)

where, S;t — mean volume of sales of medications used for dry eye
syndrome treatment;
yc — mean monthly sales volume of a certain month over the studied
period; n — number of months.

The seasonality index was determined with the
following formula:

les=ye/ yt (3)

To calculate seasonal peaks, the following for-
mula was used:

Pees. = Lees —1 (4)

In order to achieve the set goal, the statistical
methods (analysis of time series by the method of
constant mean with the calculation of indexes and
peaks of seasonality), as well as retrospective,
structural and graphic methods were used [1]. Analysis
of the results was performed using Microsoft Excel
(Product ID 00414-50000-00000-AA978).

RESULTS AND DISCUSSION

The studied group of medications was made up
by DES STMs, which are registered on the pharma-
ceutical market of Ukraine as medications of the
S01X A20 group — “Artificial substitutes of the
lacrimal fluid and other neutral medications” as well
as medical devices (multi-purpose solution, means
for ophthalmological use and solutions for rinsing,
irrigation, treatment) [4].

Based on the data received for each individual
STM concerning the retail sales in every month of
the studied period (thousands of packages), a
monthly index of the total number of sold
packages of all STMs, mean monthly sales volume

Ha ymoeax niyensii CC BY 4.0
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of a certain month over the studied period and
seasonality indexes were calculated (Table).

The study of seasonal variations presupposes
aims to detect a general tendency of sales indexes
variation for the studied group of medications within
a certain time period as well as to determine the
level of seasonality.

In order to do so, we conducted the analysis of
monthly time series for every year of the studied
period as well as for a 5-year period as a whole.

The study of seasonal variations was conducted
with the help of seasonality indexes.

The analysis of seasonal variations for DES STMs sales over the period of 2016-2020

Studied period

DES STM:s sales index, thousands of packages

ve Lo Peo.
Year 2016 2017 2018 2019 2020

Month

January 3434 72.52 10512 12553 208.58 10922 094  -0.06
February 4757 79.04 10444 134.10 204.15 11386 098  -0.02
March 57.55 88.55 11546  155.57 197.13 12285 105  0.05
April 54.04 79.78 107.08  142.35 130.51 10275 088  -0.12
May 54.07 84.17 10987 13522 134.10 10349 089  -0.11
June 55.77 81.35 11321 146.74 143.01 10802 093 -0.07
July 60.50 84.63 11901 16071 162.74 1770 101 0.01
August 61.90 85.55 12608 16831 168.99 12198 105 0.05
September 61.70 82.94 12389 16329 157.57 11788 101 0.1
October 63.96 83.69 11490  162.50 153.61 1573 099  -0.01
November 79.40 98.97 12343 184.84 154.73 12827 110 0.10
December 83.77 11027 12525 20146 159.71 13609 117 017

To construct the seasonal wave, seasonality
peaks were used, which allow to increase the visual
clarity of the obtained dependence.

The results of the analysis of the constructed
diagrams indicate the similar character of the main
tendencies of the time series in 2016, 2017, 2018
and 2019. This is signified by clear peaks in March,

22/ Tom XXVII/ 2

August and December of every year (Fig. 1).
However, an additional peak of DES STMs sales in
May 2017 should be noted.

This tendency may be explained by the
changes in the nature of interaction of indoor
and/or outdoor environmental conditions with the
visual analyzer.
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Fig. 1. Seasonal waves of DES STMs sales in 2016, 2017, 2018 and 2019

Quite an atypical picture was observed in 2020 December. The probable reason for this is a
(Fig. 2), when together with a “typical” peak in change of lifestyle that occurred due to the
August, there was an additional considerable pandemic caused by SARS Cov-2, which led to
growth in sales in January-February, a drastic the start of lockdown in March 2020 and a
decrease in spring and an absence of a peak in subsequent adaptive quarantine.
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Seasonality peaks
<
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Fig. 2. Seasonal wave of DES STMs sales in 2020
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Taking into consideration the identified pecu-
liarity, the next step was to determine indexes and
seasonal peaks according to the monthly data over

The shapes of the graphs in Fig.3a and Fig.3b
are identical, which, despite the influence of
specific circumstances of 2020, indicates tendency
preservation.

The results indicate uneven demand for DES
STMs throughout the year, due to the greater
prevalence of the syndrome caused by increased

0.3
0.25
0.2
0.15
0.1
0.05

-0.05
-0.1
-0.15
-0.2
-0.25

Seasonality peaks

the 5-year period (Fig. 3a) as well as to compare the
data with the similar indexes over the 4-year period
(excluding the “atypical” 2020) (Fig. 3b).

impact of certain environmental factors. Similar
patterns have been found by a number of resear-
chers; however, it should be noted that their studies
were based on the analysis of morbidity, the
influence of risk factors (including allergic factors),
the frequency of visits to the doctor [6, 12].

a) for 2016-2020 period

0.3
0.25
0.2
0.15

e
P

0.05

-0.05
-0.1
-0.15
-0.2
-0.25

Seasonality peaks

b) for 2016-2019 period

Fig. 3. Seasonal peaks of DES STMs sales over the studied period
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CONCLUSIONS

1. The analysis of retail sales of dry eye syn-
drome substitution therapy medicines over the pe-
riod of 2016-2020 indicates a steady presence of
seasonal peaks in March, August and December.

2. The received results may be used by the
pharmacies and their branches while forming their
stock in order to optimize the pharmaceutical pro-
vision of the population with medicines and medical
devices for dry eye syndrome treatment.

3. Patients are advised to apply preventative
measures in order to limit the influence of a number
of studied aggressive factors (take periodic breaks
when working with gadgets, use humidifiers indoors,
use sunglasses at certain times of the year, equip air
conditioners with high quality air filters, etc.).
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