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VACCINATION AS ONE OF THE COST-EFFECTIVE HEALTH MEASURES

Vaccination is the basis of global health security, as well as one of the most effective types of investments in
human health protection. One of the effective methods of preventing infectious diseases is vaccination.

The article is devoted to the study of the problems of vaccination of the population against COVID-19. Based
on the study and the study, the authors proceed from the fact that the problem of vaccination of the population not
only from COVID-19, but also from a number of other diseases is paid attention, but at the same time it is not
sufficiently studied, which determines the relevance of this topic.

The paper analyzes the coverage of the population of the Republic of Kazakhstan with certain types of vac-
cines for the period from 2015-2020, the coverage of immunization in the world in 2019, and also presents
a forecast with scenarios of the number and timing of the vaccinated population.

Keywords: vaccination, immunization, vaccine coverage, healthcare, cost-effective measures, forecast sce-
narios, anti-vaccination, population, health economics, Kazakhstan.
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JEL classification: 115

Introduction. Vaccination is the most effective
and safe way to prevent infectious diseases, both from
an economic and medical point of view. With the help
of vaccination, it is possible to protect not only human
health and life, but also to protect people around him
from harmful infections. After all, it is known that dis-
eases such as polio, tuberculosis, smallpox, measles,
mumps, diphtheria, tetanus and others are prevented
only by timely vaccination. Vaccination saves the lives
of about three million people every year.

The article analyzes the coverage of the pop-
ulation of the Republic of Kazakhstan with certain
types of vaccines for the period from 2015-2020, the
coverage of immunization in the world in 2019, and
also presents a forecast with scenarios of the number
and timing of vaccination of the population. At the
same time, attention is paid not only to the problems
of immunization, but also to measures to activate
and strengthen public confidence in vaccination, as
well as awareness-raising about the disease and the
threat of the spread of COVID-19. Healthcare workers
should be able to correctly convey to the population
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information about the need for vaccination in various
forms, both orally and in printed materials. Mass im-
munization coverage is one of the factors of economic
growth and contributes to an increase in investment
consumption, as well as poverty reduction.

Literature review. Immunization is one of
the key components of primary health care and an
indisputable human right. This is one of the most
productive types of investment in human health
protection. Vaccines are also crucial for preventing
and suppressing outbreaks of infectious diseases.
Global health security is based on them, and they
will remain a vital tool in the fight against the
problem of antimicrobial resistance [1].

The World Health Organization (WHO), to-
gether with UNICEF, is monitoring immunization
coverage in States. The immunization program is
one of the drivers of improving the efficiency of the
national health system of any state. Immunization
makes it possible to prevent more than a million
people's lives every year and is currently one of
the most cost-effective health measures.
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There is a category of people who are not rec-
ommended for certain personal indicators of the
introduction of certain vaccines, but it follows that
their lives depend on people who are vaccinated,
thereby reducing the spread of diseases. During the
COVID-19 pandemic, the number of children un-
dergoing routine immunization decreased, and this
in turn can lead to more severe consequences than
coronavirus, that is, an increase in morbidity and
mortality from preventable diseases. One of the im-
portant tasks of public health in many countries is to
continue the vaccination program of the population.

The problems of vaccination of the population
against COVID-19 are one of the global issues after
the consequences of climate change. The main pur-
pose of vaccination against coronavirus is to stop the
spread of the disease and strengthen human immunity.
One of the constant questions of the population are
the following: « Why get vaccinated if I can get sick?
Is vaccination mandatory? Is the vaccination free?».
In vaccinated people, the disease is less painful, and
there is also a process of breaking the chain of infec-
tion of the virus. Equal access of the population to a
safe and effective vaccine is a factor that is important
for stopping the spread of COVID-19.

Vaccination in Kazakhstan against COVID-19
is carried out on a voluntary basis. It should also be
noted that vaccination against COVID-19 is carried
out free of charge for citizens of the Republic of
Kazakhstan who have a residence permit perma-
nently residing in Kazakhstan.

The aim of the study is to study the problems
and negative attitudes towards vaccination against
COVID-19 coronavirus.

In the works of M.K. Akmatova, A.Zh. Bai-
businova, M.G. Moskvicheva, A.V. Vitebsk T.A. Ka-
liuzhnaia, B.S. Belov, N.A. Ozeretskovsky the
problems and barriers of vaccination against various
diseases of adults and children are considered [2-4].

Studies by B. Standart, H. Christensen, M.J.
Postman, M. Drummond are devoted to the cost-
effectiveness of vaccination [5-6].

It is also necessary to note the research of
Kazakhstani scientists (Zakaria K., Kutumbetov L.,
Orynbayev M., Abduraimov E., Sultankulova K.,
Kassenov M. and others) devoted to the study
of the vaccine against coronavirus infection
QazCovid-in (QazVac).

In connection with the above, we are faced with
the task of investigating the problem of vaccination
against COVID-19. This determines the relevance
of the topic of this article. In connection with the
above, we are faced with the task of investigating
the problem of vaccination against COVID-19. This
determines the relevance of the topic of this article.

Main part. In this study, the methods of
analysis and the graphical method were applied.
Using the method of analysis and statistical data,
the following were studied: coverage of the pop-
ulation of the Republic of Kazakhstan with cer-
tain types of vaccines for the period from 2015-
2020, immunization coverage in the world in 2019.
For greater clarity of the indicators, a graphical
method was used that reflects the dynamics of their
changes through diagrams and graphs. Based on
the analysis, several scenarios for the prediction
of vaccination against COVID-19 in the Republic
of Kazakhstan were predicted. The calculations
of Figures 1, 2 are performed by constructing an
exponential trend line.

Discussion. Vaccination in developed countries
is an inseparable part of the prevention of medical
services but even in developed countries, there is a
refusal of vaccination. The most common reason for
refusal is uncertainty about the safety of the vaccine.
Figure 1 shows the coverage of the population of
the Republic of Kazakhstan with certain types of
vaccines for the period from 2015-2020.
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Figure 1. Coverage of the population of the Republic of Kazakhstan
with certain types of vaccines for the period from 2015-2020*
* Compiled by the authors according to the source [7]
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From Figure 1, there is a decrease in indica-
tors in 2020 compared to 2015 in the following
positions: the proportion of the target population
covered by immunization with all vaccines in-
cluded in national programs by 8%, coverage of
DTP (3 doses) by 9.6%; coverage of measles vac-
cine (2 doses) by 7.7%. At the same time, there is
areverse dynamics of indicators in 2020 compared
to 2015 in terms of coverage with pneumococcal

200,0

100,0 850 719

0,0

number of children

conjugate vaccine (3 doses), i.e. an increase of 15%.

After the collapse of the Soviet Union, the
countries of Central Asia have undergone great
changes. In Kazakhstan, vaccination coverage de-
creased between 1990 and 1995, which led to an in-
crease in the incidence of certain vaccine-prevent-
able diseases, such as diphtheria and measles [8].
Figure 2 shows data on immunization coverage in
the world in 2019.
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Figure 2. Global immunization coverage in 2019*
* Compiled by the authors according to the source [9].

According to the WHO, during 2019, approx-
imately 85% of infants in the world (116 million)
received three doses of the vaccine against diph-
theria — tetanus — pertussis (DTP), which pro-
tects them from infectious diseases that can cause
great suffering, disability or death. By 2019, 125
WHO Member States have achieved at least 90%
coverage of DTP.

By the end 0f 2019 85% of children received
one dose of measles vaccine before their second
birthday, 178 States included a second dose in rou-
tine immunization programs and 71% of children
were covered with two doses of measles vaccine
in accordance with national vaccination calendars.

By the end of 2019, the pneumococcal vaccine
was introduced in 149 states, three of which used it on
part of their territory, and the global coverage of the
third dose of the vaccine was estimated at 48% [9].

Over the past few years, global vaccination
coverage (the proportion of children in the world
receiving recommended vaccines) has remained at
the same level [9].

Immunization is one of the most effec-
tive methods of preventing infectious diseases.
Currently, there is a need to intensify the explan-
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atory work of medical official bodies among the
population and the public about the real effect of
vaccination, since there is quite a lot of fake infor-
mation in the Internet space.

The vaccination campaign for citizens of the
Republic of Kazakhstan began on February 01, 2021.
Two doses of the following vaccines were available
to the population: domestic «QazVacy, Russian drug
«Sputnik V», Arab-Chinese «Hayat-Vax», Chinese
drug «Sinovac Biotech», American drug «Pfizer».
The supply of drugs is carried out according to the
schedule. In 2021, 95 billion tenge was allocated for
the purchase of COVID-19 vaccines for Kazakhstanis.
It is also planned to allocate 80 billion tenge from the
state budget for prevention and treatment.

Funding is a critical component of sustainable
immunization programs. Immunization financ-
ing cannot be considered separately from financ-
ing, planning and budgeting for the entire health
sector. In most countries, the State budget is the
main source of funding for immunization programs.
Salaries of medical workers are paid at the expense
of the state budget, expenses for the provision of
services are paid and vaccines, materials and equip-
ment are purchased.
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Figure 3. Dynamics of healthcare cost, million tenge*
* Compiled by the authors according to the source [10]

In the dynamics of costs, the largest share falls on
expenditures from the state budget, which increased by
88.1% compared to 2016, the same change is observed
in the costs of the republican budget. Regarding the
costs from the local budget, they decreased by 42.01%
or 271679.3 million tenge. This happened due to the
fact that the health care budget was cut, the costs from
the republican budget were increased.

The main reasons for the population's refusal
to vaccinate: fear of side effects, distrust of the
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drug and medicine in general, religious beliefs.
Thanks to vaccination, collective immunity from
polio and infantile paralysis has been formed in
Europe and in the territory of the former Soviet
Union. The formation of collective immunity will
protect children under 12 years of age and people
with chronic diseases, as they will be in a protected
vaccinated environment. To reduce the incidence
of COVID-19, itis necessary to reach the threshold
of collective immunity (HIT).
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Figure 4. Actual data on vaccination of the population
of the Republic of Kazakhstan from COVID-19*
* Compiled by the authors according to the source [11]

According to the figure, the following can
be seen: the actual percentage of fully vaccinated
people, while for the month of February 2021 was
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0.07% (13447 people), and at the end of September
40% (7684022 people). The greatest vaccination
activity is observed from July 2021 to the present.
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Figure 5. Forecast values of vaccination indicators
of the population of the Republic of Kazakhstan from COVID-19

* Compiled by the authors.
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Figure 5 shows several scenarios for the vacci-
nation forecast: optimistic — by the end of 2021, the
percentage of fully vaccinated against COVID-19
will be 68.6% (13178098 people); pessimistic
44% (8510054 people); optimal forecast — 56%
(10745287 people), while it should be noted that
this scenario corresponds to the state policy of the
Ministry of Health.

Predictive methods based on exponential
smoothing are well-known and very popular in
the economy, implemented in all major statistical
software packages. Generalized models are suitable
for both short-term and long-term forecasting of
the incidence rate, but, for some reason, are rarely
used in works on this topic [12, p.872; 13; 14].

Currently, the real problem of vaccination
against COVID-19 in the Republic of Kazakhstan
is anti-vaccination (distrust of the vaccine, religious
beliefs), namely insufficient official information re-
garding vaccines (post-vaccination complications,
revaccination, vaccination of children, category of
persons subject to medical withdrawal). The ratio-
nal allocation of resources in healthcare is solved
through an economic analysis of its methods and
assessments. The economic component is one of
the key factors in choosing effective disease control
measures, especially in epidemiology.

Results. Thus, the analysis of immunization
coverage and the prediction of vaccination can indi-
cate problems, the solution of which can ensure the
activation of vaccination, and will also contribute
to strengthening confidence in vaccines:

Given the reluctance of many people to be
vaccinated, it is necessary for organizations and
vaccination specialists to carry out awareness-rais-
ing work about the need for vaccination and the
dangers of COVID-19. It is necessary to promote
confidence building as a social norm by expressing
their support for vaccination. Through meaningful
conversations with people about vaccination, ev-
eryone contributes to public health. Historically,
there has been a tendency of negative attitude to-
wards vaccination companies. And only later, after
the first positive results, people change their opin-
ion in favor of vaccines. In this regard, a tolerant
approach is required with the participation of the
media space to create a common favorable envi-
ronment to encourage people to vaccinate. A more
subtle approach is required in relation to parents
of children who are also subject to vaccination.
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«Vaccination against coronavirus is an im-
portant factor in overcoming the economic crisis».
"Vaccination policy this year, maybe next year, is an
economic policy, and it may be even more import-
ant than fiscal and monetary policy in terms of over-
coming the crisis". This opinion was shared by the
Managing Director of the International Monetary
Fund Kristallina Georgieva on June 30, 2021 at the
International Financial Congress [15].

3) Summing up, [ would like to say that in re-
cent years healthcare has been facing a number of
problems: the deterioration of medical equipment,
the shortage of specialists in rural areas, the low
level of qualification of medical workers, the reduc-
tion of medical institutions, the constant increase in
prices for medicines, medicines and services. All
this is due to the low level of healthcare financing
[16]. The state and prospects of development of the
healthcare system of Kazakhstan, improvement of
financing are one of the urgent issues today. The
coronavirus pandemic has shown how much medi-
cine is not ready for this kind of change. After all, it
is the development of the state and its security that
directly depend on a healthy population, which is the
main productive force. And all this is connected with
the effective financing of the country's healthcare
system, since no industry can develop effectively
without a well — established financing system.

4) Vaccination is the most cost-effective mea-
sure to combat COVID-19, which is able to stop the
spread of the disease. Given the different attitudes
to vaccination, it became necessary to predict sev-
eral scenarios of the number of vaccinated people.
According to the presented forecast on vaccination of
an optimistic scenario, the number of fully vaccinated
people will reach 13 million people by the end of
2021. However, given the negative attitude towards
vaccination in the most pessimistic forecast scenario,
the estimated number of fully vaccinated will be 8.5
million people. In order to maintain and implement
an optimistic forecast scenario for vaccination, it is
necessary to continue active information work.

Conclusions. Immunization saves millions of
lives and is widely recognized worldwide as one
of the most successful and cost-effective health
measures [9]. Both healthcare organizations and
non-healthcare organizations are the main drivers
in the dissemination of accurate information about
the benefits of vaccination. Every citizen can play
his role, while having basic knowledge about vac-
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cines from official sources by distributing it and  According to the results of an optimistic and optimal
expressing his open position about vaccination.  forecast scenario, vaccination against COVID-19 is
In the work, based on statistical data, we calculated  currently a cost-effective measure. At the same time,
the forecast of vaccination of the population and pre-  the effect is achieved by reducing the likelihood of
sented optimistic, optimal and pessimistic scenarios.  coronavirus infection and further hospitalization.
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C. AxraeBa, J. TiecoBa, P. Illloxan, A. OmapoBa

BAKIIUSTHAIIAS TEHCAYJIBIK CAKTAY/IBIH,
SKOHOMMKAJIBIK TUIM/II IIAPAJIAPBIHBIH BIPI PETIHJE

AHngarna

BaknusiHamst xxahaHabIK AeHCAyIBIK CaKTay CallachIHIAFBI KayilCi3MIKTIH HEri31, COHaii-aK agaM JcHcay-
JIBIFBIH KOPFayFa MHBECTULMSIIApIbIH THIMI TYpiIepiHiH Oipi Gonbin Tadbutansl. XKyKnais! aypyiaapasiH aryablH
TUIMI QHICTEPiHiH 0ipi — BAKIIMHAIMSL.
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Makana xanbiktel COVID-19 BaknmmHanusiay MoceseliepiH 3epTTeyre apHaiFaH. 3epTTey MEH 3epTTey-
JIiH HETi3iHJIe aBTOpJIap XaJbIKThl BakIMHANUsIay Macenecine Tek COVID-19-nan rana eMec, COHBIMEH KaTap
OipHeme Oacka aypyJapra Jla Hazap aylapbUIaThIHIBIFbIH, Oipak OYJI TAKBIPBINTHIH ©3€KTUTITT )KETKITIKTI Typ/ae
3epTTEJIMETSHIH OLIipeti.

Kympicra 2015-2019 xpuinap ke3eHinge Kazakcran PecmyOnnkachiHBIH XadKbIH BaKIIHHATIAPIBIH KEKeIe-
TeH TYpIepiIMEH KaMTyFa Taaay Kyprizingi, 2019 xxbeuiel onemMe IMMYHIayMEH KaMTy, COHIai-aK BaKITMHAIIH-
sUTAHFaH XaJIBIKTBIH CAHBI MEH MEP3iMICpiHiH ClieHapuiiiepi 6ap 00KaM YCHIHBIIIHL.

C. AxraeBa, J. TaecoBa, P. Illoxan, A. OmapoBa

BAKIIMHAILIUS KAK OJHA U3 9dKOHOMMWYECKHU
SPOPEKTUBHBIX MEP 3/IPABOOXPAHEHUS

AHHOTaN M

BakuuHarus siBisieTcsi OCHOBOM 0€30MacHOCTH B cdepe I100abHOTO 3IpaBOOXPAaHEHHS, a TAKXKE OHUM M3
3¢ QEKTUBHBIX BUIOB MHBECTULMH B OXpaHy 340pOBbs YeioBeka. OaHuM u3 3(HEeKTUBHBIX METOIOB MpOodHIaKk-
THUKH WH)EKIMOHHBIX 32a001€BaHNUH SIBJISICTCS BAaKI[MHALHS.

CraTbs OCBSIICHA HCCIIEI0BaHMIO IpoOiieM BaknuHaimu Hacenenus ot COVID-19. Ha ocHoBanuu u3yude-
HUS ¥ TIPOBE/ICHHS HCCIICIOBAHUS aBTOPBI HICXOAAT U3 TOTO, YTO IPO0OJIeMe BaKIIMHALMY HACEIEHHS HE TOJIBKO OT
COVID-19, Ho u oT psina Apyrux 3a0oneBaHui yaenseTcss BHUMaHue, HO IIPY 5TOM OHa He JOCTAaTOYHO U3y4eHa,
YEeM U OIpeJesIeHa aKTyalbHOCTb JAHHOW TEMBI.

B pabote npoBeneH ananu3 oxsara HaceneHus PecryOnuku Kazaxcran OTAenbHBIMU BHIAaMM BakIMH 32
nepuog ¢ 2015-2019 roxel, oxBat uMmyHu3anuei B mupe B 2019 roay, a Takxke IpeacTaBIeH IPOTrHO3 CO CLEHa-
pUSMH KOJIMUYECTBA U CPOKOB BAKIIMHUPOBAHHOTO HACEIICHHUS.

— NS
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