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SAZETAK

Progresija KOVID-19 pandemije motivisala je medicinsku i nau¢nu zajednicu
da pokusa da modeluje i predvidi transmisiju SARS-KoV-2 virusa. Predvidanje
moguceg toka KOVID-19 pandemije je pomoglo da bolje razumemo nijanse
u efektima usvojenih mera, kao i da se usmerimo ka buduc¢im merama koje bi
trebalo sprovesti. U ovom radu smo pokusali da sumiramo nekoliko odabranih
pristupa koji su korisceni za procenu efekata KOVID-19 pandemije, kako na
globalnom tako i na lokalnom nivou (Srbija).
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ABSTRACT

The progression of the COVID-19 pandemic has urged the medical and scientific
community to attempt to model and predict the transmission of SARS-CoV-2. Fo-
recasting the possible course of the COVID-19 pandemic has helped us to better
understand the nuances in the effects of the adopted policy measures and has
directed us towards future actions which may need to be undertaken. In this
article, we briefly summarize several selected projection approaches used for
estimating COVID-19 effects globally and locally (Serbia).
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uvoD

Kako su se povecavala dostupna saznanja o novom
korona virusu, uzro¢niku blagih ali i ozbiljnih infekcija,
sa mogucdim prisustvom asimptomatskih prenosilaca u
opstoj populaciji, tako se povecavala i neophodnost za
hitnim delovanjem, sa ciljem da se sprece zdravstveni
problemi obolelih, invaliditeti i ekonomski gubitak [1-
5]. Moguce prednosti implementiranih mera za ubla-
Zavanje pandemije KOVID-19 oboljenja procenjuju se
ne samo na osnovu njihovih efekata na tok pandemije
vec ina osnovu procene njihovih direktnih i indirektnih
posledica na privredu i drustvo u celini [6,7].

Sirenje pandemije KOVID-19 oboljenja podstaklo
je mnoge profesionalne planere da pokusaju da saci-
ne modele tekudih i buducih transmisija novog virusa
SARS-KoV-2 sa ciljem da se postigne bolje razumeva-
nje njegovih efekata u razlicitim okruzenjima. Epide-
mioloske, politicke, regulatorne promene, promene u
drustvenom ophodeniju, kao i sve veca saznanja i sve
vedi broj podataka, iskoris¢eni su kako bi se formulisale
mnogobrojne pretpostavke i fleksibilne procene razli-
¢itih oblika izlozenosti ljudi ovom virusu, kvaliteta lece-
nja i ishoda. Novi pristupi ovim projekcijama, koji kori-
ste najnovije podatke za poboljSavanje ovih modela, se
stalno pojavljuju [6,7]. Obavezna primena razlicitih jav-
nozdravstvenih mera u borbi protiv bolesti KOVID-19,
kao i mere podrske i obuzdavanja Sirenja bolesti, pred-
stavljaju odluke drzavnih zvani¢nika i prevashodno se
donose sa ciljem da se zastite zdravlje i Zivoti ljudi [8,9].
Na primer, propisi koji se odnose na socijalnu distancu i
nosenje zastitnih maski za lice, doneti su na osnovu na-
¢ina prenosenja ove varijante virusa, mobilnosti i gusti-
ne naseljenosti stanovnistva, kao i sveukupnog odgo-
vora javnosti na pandemiju. Brza akumulacija podataka
iskori¢ena je za procenu i pracenje razli¢itih epidemio-
loskih i klini¢kih pokazatelja posmatranih u odnosu na
starost, pol i ostale vazne determinante zdravlja.

U ovom radu smo ukratko izneli nekoliko izabranih
pristupa kreiranju projekcija koje se koriste za procenu
efekata oboljenja KOVID-19 na globalnom i lokalnom
nivou (npr. mortalitet u Srbiji).

PROCENA EFEKATA OBOLJENJA KOVID-19 NA
GLOBALNOM | LOKALNOM NIVOU

Nekoliko modela je procenjivalo efekte oboljenja KO-
VID-19 na globalnom i lokalnom nivou 3to je dovelo
do vaznih preporuka od strane raznih zainteresovanih
strana. Fridman i saradnici su primetili da na Sirenje vi-
rusa, osim osobina samog virusa i karakteristika oblasti
u kojoj se on Siri, znacajno uticu mere za smanjenje Si-
renja oboljenja, koje je drzava uvela, kao i koliko se ljudi
pridrzavaju tih mera. Institut za zdravstvenu metriku i

BACKGROUND

As the available knowledge grew on the novel corona-
virus being the cause of mild, but also severe infections
with the possible presence of asymptomatic carriers in
the general population, so did the necessity for urgent
actionin order to prevent suffering, disabilities and eco-
nomic loss [1-5]. Possible benefits of the implemented
mitigation measures for the COVID-19 pandemic are
assessed not only by their effects on the course of the
pandemic, but also by estimating their direct and indi-
rect economic and social repercussions [6,7].

The progression of the COVID-19 pandemic has
challenged many professional planners to try to model
the current and future transmission of the novel virus
- SARS-CoV-2, in order to achieve a better understand-
ing of its effects in different settings. Epidemiological,
political, regulatory, and socio-behavioral changes,
as well as increasing knowledge and data, have been
used to create different assumptions and flexible esti-
mates of different population exposures to the virus,
treatment rates, and outcomes. Projection approaches
are constantly evolving using updated data to improve
the models [6,7]. Mandatory implementation of vari-
ous public health measures against COVID-19, as well
as support and containment measures are decisions
made by state officials, primarily imposed in order to
protect people’s health and lives [8,9]. For instance,
regulations regarding social distancing and the use of
protective face masks were made based on the trans-
mission mode of the virus variant, mobility and pop-
ulation density, as well as the overall public response
to the pandemic. Rapid accumulation of data has been
used for evaluation and monitoring of various epide-
miological and clinical indicators, disaggregated by
age, sex and other important determinants of health.

In this article we briefly summarize several select-
ed projection approaches used for the estimation of
COVID-19 effects globally and locally (e.g., mortality in
Serbia).

ASSESSMENT OF THE COVID-19 GLOBAL AND
LOCAL EFFECTS

Several models have estimated the COVID-19 effects,
both globally and locally, leading to important rec-
ommendations from various stakeholders. Friedman
et al. have noted that, aside from the attributes of the
virus itself and characteristics of the location where
it is being spread, the trajectory of the COVID-19 ep-
idemic is notably influenced by the state-imposed
mitigation measures and our individual compliance to
those measures. The Institute for Health Metrics and
Evaluation (IHME) has provided multi-level (global,
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evaluaciju (IZME) (engl. The Institute for Health Metrics
and Evaluation - IHME) je dao podatke o smrtnosti vecoj
od ocekivane koja se pripisuje oboljenju KOVID-19, za
vie nivoa (globalni, regionalni, nacionalni i subnacio-
nalni). Ovaj mortalitet se objasnjava kao razlika izmedu
broja prijavljenih smrtnih slucajeva, ili stope smrtnosti,
i ocekivanih stopa smrtnosti/broja smrtnih slucajeva,
pruzajudi na taj nacin uvid u veliko optereéenje koje
KOVID-19 oboljenje donosi svim zemljama. Po3to se
zna da broj potvrdenih smrtnih slucajeva od oboljenja
KOVID-19 direktno zavisi od sposobnosti neke drzave
da testira stanovnistvo tokom nekog vremena, mogu-
Ce je da se taj broj potceni. Na primer, ovo se desava
kada se radi o pacijentima koji se nalaze u ustanovama
za dugoro¢nu negu. IZME izraCunava proporciju smrt-
nosti koja je iznad olekivane, a koja je rezultat broja
smrti iznad ocekivanog zbog oboljenja KOVID-19, uzi-
majudi u obzir i ostale uzro¢nike koji dovode do smrt-
nosti iznad ocekivane, a koji jo$ nisu verifikovani (npr.
zakasnelo zdravstveno zbrinjavanje zbog pandemije,
porast broja mentalnih poremecaja, zloupotrebe alko-
hola i opijata, smanjenje broja smrtnih slucajeva iza-
zvanih povredama, ostalim virusima, i kardiovaskular-
nim i hroni¢nim respiratornim oboljenjima). U njihovim
modelima, povecana smrtnost od oboljenja KOVID-19
je logit funkcija odnosa stope infekcije i detekcije i spe-
cificnosti konteksta. Odnos povecanog broja smrti od
KOVID-19 oboljenja i broja prijavljenih smrti od KO-
VID-19 oboljenja do maja 2021. varira od veoma viso-
kog nivoa u mnogim zemljama isto¢ne Evrope i cen-
tralne Azije, do odnosa od malog znacaja, u nekoliko
bogatih zemalja. Globalno posmatrano, kumulativna
stopa povecanog broja smrti od KOVID-19 oboljenja je
91,7 na 100.000. Prvih pet zemalja sa najvisim proce-
njenim stopama smrtnosti na 100.000 stanovnika od
KOVID-19 oboljenja kao i sa ve¢im stopama smrtnosti
od ocekivanih od KOVID-19 oboljenja u periodu od
marta 2020 do maja 2021, su Azerbejdzan (672,7 odno-
sno 46,4), Bosna i Hercegovina (601,1 odnosno 268,3),
Bugarska (559,9 odnosno 245,5), Albanija (528,9 od-
nosno 88,5) i Meksiko (497,8 odnosno 175,6) [10]. Ove
procene ce biti revidirane da bi se u obzir uzele nove
informacije, posebno drugi cinioci koji doprinose opte-
recenosti drustva zbog oboljenja KOVID-19.

Trista osamdeset i Sest modela je pokazalo dobru
uspesnost u pruzanju globalnih predikcija vremena
maksimalnog dnevnog mortaliteta izazvanog obolje-
njem KOVID-19 [6]. Ovi scenariji predvidanja mortali-
teta koriste razli¢ite pretpostavke povezane sa sezona-
ma i ukljucuju razlicite etape epidemije u nekoj drzavi
(neke drzave imaju stabilnu konstantnu dinamiku pre-
nosenja zaraze, a neke druge potpuno razlicite pute-
ve Sirenja epidemije), kompleksne modele ponasanja

regional, national and subnational) estimations of ex-
cess mortality due to COVID-19 [10]. Excess mortality
is explained as the difference between the number of
reported deaths or the mortality rates and the expect-
ed mortality numbers/rates, thus providing insight
into the COVID-19 burden, in all countries. Knowing
that confirmed COVID-19 deaths depend directly on
the country’s capacity to test over time, it is possible
to underestimate this number. For example, this is true
for the patients dying in long-term care facilities. IHME
estimates the proportion of excess mortality resulting
from excess death due to COVID-19, also considering
other drivers that affect excess mortality, which have
not been verified yet (e.g., delayed health care during
the pandemic, increase in mental disorders, alcohol
and opiate use, reduction of mortality due to injuries,
viruses and cardiovascular and chronic respiratory dis-
eases). In their models, the excess COVID-19 mortality
is a logit function of the infection-detection rate and
context specifics. Ratios of excess COVID-19 deaths to
reported COVID-19 deaths, by May 2021, range from
very high levels, in many Eastern European and Central
Asian countries, to ratios with low significance in sev-
eral high-income countries. Globally, the cumulative
excess COVID-19 death rate is 91.7 per 100,000. The
top five countries with the highest estimated death
rates per 100,000 due to COVID-19, as well as excess
COVID-19 death rates in the period from March 2020
to May 2021, are the following: Azerbaijan (672.7 and
46.4, respectively), Bosnia and Herzegovina (601.1 and
268.3, respectively), Bulgaria (559.9 and 245.5, respec-
tively), Albania (528.9 and 88.5, respectively), and Mex-
ico (497.8 and 175.6, respectively) [10]. These estimates
will be revised to take into account new information, in
particular other COVID-19 burden drivers.

The 386 models have demonstrated good per-
formance in providing global COVID-19 predictions
of the time of maximum daily mortality [6]. The fore-
cast-based mortality scenarios use various seasonal-
ity assumptions and incorporate different stages of
the epidemic per country (some in stabilized ongoing
transmission dynamics, others with a completely dif-
ferent epidemic trajectory), complex models of human
behavior and government interventions. These model
data and codes are publicly available and can be used
to compare global, international, and national predic-
tions and assess future performance predictions [11].

A recent evaluation included seven models of the
magnitude of COVID-19 mortality. These models were
made by IHME [10], DELPHI-MIT [12], Imperial College
London [13], Youyang Gu [14], The Los Alamos Nation-
al Laboratory [15], and the SIKJ-Alpha model from the
USC Data Science Lab [16]. Overall, the best-performing
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ljudiiintervencije vlada. Podaci i kodovi iz ovih modela
su dostupni javnosti i mogu se koristiti da bi se poredila
globalna, medunarodna i nacionalna predvidanja kao i
da bi se procenila uspesnost bududih predvidanja [11].

Jedna nedavna procena je obuhvatila sedam mode-
la koji su se bavili velicinom mortaliteta povezanog sa
oboljenjem KOVID-19. Ove modele su kreirali: IZME [10],
DELPHI-MIT [12], Imperijalni koledz u Londonu (engl.Im-
perial College London), Jujang Gu [14], Nacionalna labo-
ratorija, Los Alamos (engl. The Los Alamos National La-
boratory) [15], i SIKJ-Alpha model iz Nau¢ne laboratorije
Univerziteta iz Juzne Kalifornije (engl. USC Data Science
Lab) [16]. Gledajuci sveukupno, najuspesniji model je
varirao po regionima, medutim, najvecée greske u pred-
vidanju su medu zemljama na juznoj hemisferi a za nji-
ma su sledile neke zemlje iz severne hemisfere (isto¢na
Evropa, centralna Azija i bogate zemlje). Poredenje vre-
mena kada je dolazilo do vrhunca dnevnog mortaliteta
je pokazalo da se u najduzim predvidanjima mogu jav-
ljati greSke u procenama koje idu od 1,0% nakon jedne
nedelje do 26,9% nakon 12 nedelja ekstrapolacije.

Jo$ jedan model koji je koristio IZME tim za pred-
vidanja vezana za KOVID-19 oboljenje, je SEIR model
koji je utvrdio moguce puteve prenosenja infekcije iza-
zvane SARS-KOV-2 virusom u Sjedinjenim Americkim
Drzavama tokom perioda od Sest meseci u odnosu na
efekte nefarmaceutskih intervencija [6]. Ovaj SEIR mo-
del je koristio podatke o smrtnim ishodima, oporavlje-
nim i inficiranim osobama i osobama koje su izlozene i
osetljive na KOVID-19 tokom perioda od osam meseci.
Ovaj model je prilagodio projekcije za kovarijate kao
$to su stopa testiranja, mobilnost, sezonske pneumo-
nije, i koris¢enje maski, po glavi stanovnika. Za svaku
drzavu u Americi procenjen je znacajan broj potenci-
jalnih zivota koji bi se mogli spasiti na osnovu odrede-
nih propisanih mera socijalnog distanciranja. U mno-
gim drzavama nosenje zastitne maske za lice u javhom
okruzenju moglo bi da bude dovoljno da ublazi najgo-
re efekte ponovne pojave epidemije [6].

KOVID-19 U SRBUJI

Srpski Zakon o zastiti stanovniStva od zaraznih bole-
sti prepoznaje Institut za javno zdravlje Srbije “Dr Mi-
lan Jovanovi¢ Batut” (1JZS) kao centralnu instituciju za
zdravstveni nadzor i sakupljanje podataka [17]. Od po-
Cetka pandemije 1JZS izdaje dnevne izvestaje o epide-
mioloskoj situaciji u zemlji. Ovi izvestaji se distribuiraju
putem raznih medijskih kanala a tumace ih zvanicnici
Vlade i Ministarstva zdravlja.

Na osnovu podataka o pracenju koje je dao 1JZS za
period od prvog registrovanog slu¢aja oboljenja KO-
VID-19 (6. mart 2020.) do danasnjeg dana (29.jul 2021.),
kumulativni broj testiranih osoba je bio 4.653.071, dok

model varied by region, however, the highest predict-
ing errors were seen among countries in the Southern
Hemisphere followed by those in the Northern Hemi-
sphere (Eastern Europe and Central Asia and high-in-
come countries). Comparison of the peak daily mortal-
ity timing showed that longer forecasts can yield errors
in estimates from 1.0% at 1 week to 26.9% at 12 weeks
of extrapolation.

Another model used by the IHME COVID-19 fore-
casting team was the SEIR model, which identified pos-
sible routes of the infection caused by the SARS-CoV-2
virus, in the United States, during a six-month period, in
relation to the effects of non-pharmaceutical interven-
tions [6]. This SEIR model used a database of deaths, re-
covered, infected, exposed and susceptible COVID-19
cases, spanning over a period of eight months. The
model adjusted the projections for covariates such as
test rates, mobility, seasonality of pneumonia, and use
of masks per capita. For each state, the significant num-
ber of potential lives which could be saved by certain
mandates of social distancing has been estimated. In
many states, the use of protective face masks in public
settings might be sufficient to mitigate the worst ef-
fects of the re-emergence of the epidemic [6].

COVID-19 IN SERBIA

Serbian Law on Protection of the Population Against
Communicable Diseases recognizes the Institute of
Public Health of Serbia Dr Milan Jovanovi¢ Batut (IP-
HOS) as the central institution for health surveillance
and data collection [17]. Since the beginning of the
pandemic, IPHOS has been publishing daily reports
on the epidemiological situation in the country. The
reports are disseminated through various media chan-
nels and interpreted by government officials and the
Ministry of Health.

Based on the surveillance database of the IPHOS
[18], in the period from the first registered case of
COVID-19 (March 6, 2020) until the present day (July
29, 2021), the cumulative number of tested persons is
4,653,071, while the total number of confirmed cases
is 721,267. In the same period, the greatest number of
daily confirmed cases was 7,999, on December 1, 2020,
the greatest number of daily confirmed deaths was 69,
on December 4, 2020, and the greatest number of hos-
pitalized COVID-19 patients was 9,728 on December
28,2020 [18].

Before this article was submitted, the latest data
was reported on July 29, 2021, which showed 292 new
confirmed cases [18]. Also, clinical manifestations of
COVID-19 have been continuously monitored, show-
ing that the greatest number of patients requiring me-
chanical ventilation was 353, on December 17, 2020,
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je ukupan broj potvrdenih slucajeva bio 721.267. U
istom periodu najvedi broj potvrdenih slu¢ajeva je bio
7.999, i to 1. decembra 2020., najvedi broj potvrdenih
smrti u jednom danu je bio 69, 4. decembra 2020., a
najvedi broj pacijenata hospitalizovanih zbog obolje-
nja KOVID-19 je bio 9.728, 28. decembra 2020. [18].
Najnoviji podaci koji su izadli pre nego 5sto je ovaj
rad predat bili su za 29. jul 2021. prema kojima je bilo
292 nova potvrdena slucaja [18]. Osim toga, stalno se
prate klinicke manifestacije oboljenja KOVID-19 i ti po-
daci pokazuju da je najveci broj pacijenata koji zahteva-
ju mehanicku ventilaciju bio 353, 17. decembra 2020.,
dok je nedavno, 29. jula 2021., 13 osoba zahtevalo me-
hani¢ku ventilaciju i nije bilo ni jedne potvrdene smrti
od oboljenja KOVID-19 [18] . Kumulativni broj potvrde-
nih smrti zbog oboljenja KOVID-19 je 7.110 prema po-
dacima 1JZS-u, ali ovaj broj ne ukljuCuje nepotvrdene
slucajeve. Ova pandemija je uticala i na obrasce morta-
liteta u Srbiji. Republicki zavod za statistiku Srbije (RZS)
je 26. jula 2021. izdao zvanicni izvestaj o Zivim novoro-
denim bebama i o smrtnim ishodima za period januar -
jun 2021. [19]. Prema njihovim podacima, broj smrtnih
ishoda je u ovom periodu bio 65.817, $to predstavlja
povecanje od 14.248 (+27,8%) u poredenju sa 2020.
godinom [20]. Kao 3to je vec re¢eno, ovaj porast u broju
prijavljenih smrti, u poredenju sa brojevima ocekiva-
nog mortaliteta, moze se jednostavno nazvati povecani
mortalitet odnosno mortalitet veci od ocekivanog.
Ako posmatramo mortalitet veéi od ocekivanog u
periodu januar - jun 2021. u Cetiri glavne geografske re-
gije u Srbiji, vidimo da je na vrhu zapadna Srbija sa pove-
¢anjem od 30,5%, sledi region Beograda (+28,6%), Voj-
vodina (+24,9%) pa istoCna i juzna Srbija (+23,7%) [19].
Medutim, vazno je joS jednom naglasiti da mor-
talitet ve¢i od ocekivanog nije jednostavno jednak
kumulativhom broju smrti koje su povezane sa obo-
lienjem KOVID-19. Da bi se procenio kumulativni broj
smrti od KOVID-19 oboljenja mnogi faktori koji uti¢u
na dinamiku mortaliteta veceg od oCekivanog moraju
se uzeti u obzir. Neki od ovih faktora smanjuju oceki-
vani mortalitet zbog smanjene mobilnosti i socijalnog
distanciranja. Na primer, do smanjenja mortaliteta do-
lazi zbog smanjenja broja povreda ili redukovane tran-
smisije drugih virusa. Sa druge strane, mortalitet veci
od ocekivanog moze se povecati zbog veceg broja
mentalnih poremecaja ili neadekvatnog lecenja hro-
ni¢nih nezaraznih bolesti[10] . Do ovog momenta, pre-
ma podacima iz RZS-a, decembar 2020. je bio mesec sa
najve¢im mortalitetom u odnosu na ocekivani tokom
epidemije u Srbiji. Ako pogledamo preliminarne po-
datke iz sluzbenog statisti¢ckog izvestaja za decembar
2020. vide¢emo da je registrovani broj smrti bio 17.321
u poredenju sa 8.803 u decembru 2019, 5to je porast

while recently (on July 29, 2021) 13 people required
mechanical ventilation, and there were zero confirmed
COVID-19 deaths [18]. The cumulative number of con-
firmed COVID-19 deaths is 7,110, according to IPHOS,
but this number does not include unconfirmed cases.
The pandemic has affected the mortality patterns in
Serbia. On July 26, 2021, the Statistical Office of the Re-
public of Serbia (SORS) issued an official release on live
births and deaths in the period of January to June 2021
[19]. According to their data, the number of deaths in
this period amounted to 65,817, which represents an
increase of 14,248 (+27.8%) as compared to 2020 [20].
As stated earlier, this increase in the reported num-
ber of deaths, as compared to the expected mortality
numbers, can simply be called excess mortality.

If we observe the excess mortality in the peri-
od from January to June 2021, in the four main geo-
graphical regions of Serbia, West Serbia leads with an
increase of 30.5%, followed by the Region of Belgrade
(+28.6%), Vojvodina (+24.9%) and East and South Ser-
bia (+23,7%) [19].

However, it is important to emphasize, once again,
that excess mortality is not simply equal to the cumu-
lative number of COVID-19 related deaths. To estimate
the cumulative number of COVID-19 deaths, many fac-
tors, which influence the dynamics of excess mortality
during the pandemic, have to be taken into consid-
eration. Some of these factors decrease the expected
mortality, due to the reduction in mobility and social
distancing. For example, there is a reduction in mortali-
ty due to a decrease in injuries or reduced transmission
of other viruses. On the other hand, excess mortality
can increase due to an increase in mental health disor-
ders or inadequate management of chronic non-com-
municable diseases [10]. Up to this point, December
2020 was the month with the highest excess mortality
during the epidemic in Serbia, according to the Statis-
tical Office. If we look at the preliminary data from the
official statistical report for December 2020, the regis-
tered number of deaths was 17,321, as compared to
8,803 in December 2019, which is an increase of 8,518
(+96.8%) [20]. It is important to note that the SORS cal-
culates excess mortality by comparing the number of
deaths between two consecutive years. Limitations to
this approach are evident in case of phenomena which
have a long-term demographic impact. In that sense,
when evaluating short- and long-term impacts of an
epidemic, different statistical approaches should be
used to avoid under- or overestimating its effects.

Finally, if we calculate the cumulative excess mor-
tality due to the epidemic in Serbia, according to the
official data, that number amounts to 14,628 in 2020
(from March to December) and 14,248, thus far in
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od 8.518 (+96,8%) [20]. Vazno je da se istakne da RZS
obracunava mortalitet veci od ocekivanog poredeci
brojeve smrti iz dve uzastopne godine. Ogranicenja
ovakvog pristupa su ocigledna kada se radi o pojava-
ma koje imaju dugorocni uticaj na demografiju. U tom
smislu, kada se porede kratkoro¢ni i dugorocni uticaji
neke epidemije, potrebno je koristiti razlicite statistic-
ke pristupe kako bi se izbegla nedovoljnaili prekomer-
na procena efekata te epidemije.

Na kraju, ako racunamo kumulativni mortalitet vedi
od ocekivanog zbog epidemije u Srbiji, prema zvanic-
nim podacima, taj broj iznosi 14.628 u 2020. (od marta
do decembra) i 14.248 do sada u 2021. (od januara do
juna) $to ukupno ¢ini 28.876 [19,20]. Do ovog momen-
ta, Ministarstvo zdravlja Srbije izdalo je samo jednu
zvanicnu reviziju brojeva o mortalitetu od KOVID-19
oboljenja (30. juna 2021.) potvrdivsi 10.356 smrti od
KOVID-19 oboljenja.

PUT KOJIM TREBA ICI U BUDUCNOSTI

Do sada je stotine modela za predvidanje objavljeno i/ili
izneto u javnost i Cesto nije odmah jasno koji modeli su
najuspesniji ili najbolje odgovaraju za predvidanje da-
tog aspekta pandemije. Postojeci modeli za predvidanje
koji se odnose na KOVID-19 oboljenje se znatno razliku-
ju po metodologiji, pretpostavkama, opsegu predvida-
nja i procenjenim vrednostima, ¢ak i kod kratkoro¢nih
procena za isto mesto. Zbog toga je vazno da se naglasi
da se najveca korist od kreiranja modela ogleda u nje-
govom uticaju na drustvo. Najbolje je da donosioci od-
luka zasnivaju svoja delovanja na primenjenim modeli-
ma i na taj nacin, potencijalno, uti¢u na hiljade zivota, pa
je zbog toga neophodno da se ti modeli prvo procene
koris¢enjem specijalnih statistickih metoda. Samo veri-
fikovani modeli, oni za koje je dokazano da su validni i
kredibilni, pruzaju pravi uvid u razne efekte pandemije.

U ovom kontekstu, korisni uvidi koji se dobijaju za-
valjujuc¢i modelovanju, treba da prate i kohortne studi-
je koje govore o tome koliko godina zivota ljudi je sa-
¢uvano za vreme KOVID-19 pandemije kroz kombina-
ciju efekata mera za o¢uvanje zdravlja ljudi i efikasnosti
vakcina. Veliki intervali neizvesnosti koji prate procene
za duzu ekstrapolaciju u vezi sa mortalitetom poveza-
nim sa KOVID-19 oboljenjem i njihovi pikovi sugerisu
da se usvoji takav strateski pristup zdravstvenim siste-
mima po kome bi se odluke donosile na osnovu stal-
nog priliva informacija, verifikacije i azuriranja modela.

Kreiranje modela za globalne i lokalne efekte obo-
lienja KOVID-19 je od ogromnog znacaja jer se javne
zdravstvene sluzbe moraju pripremiti za potencijalno
hitne potrebe za novim radnicima, zalihama i kapacite-
tima. Na primer, bolnice moraju doneti strateSke odlu-
ke koje se ti¢u dugoro¢nog planiranja resursa kao $to

2021 (from January to June) making a grand total of
28,876 [19,20]. Up to this moment, the Serbian Minis-
try of Health has issued just one official revision of the
COVID-19 mortality numbers, June 30, 2021, confirm-
ing 10,356 COVID-19 related deaths.

THE WAY FORWARD

Hundreds of forecasting models have been published
and/or publicly released, and it is often not immediate-
ly clear which models have had the best performance
or are most appropriate for predicting a given aspect
of the pandemic. Existing COVID-19 prediction mod-
els differ significantly in methodology, assumptions,
prediction range, and estimated values, even in short-
term estimates for the same site. Therefore, it is import-
ant to emphasize that the greatest benefit of model-
ing is the social impact it generates. Ideally, decision
makers will base their actions on the applied models,
therefore potentially affecting thousands of lives, so
the models must first be assessed with special statis-
tical tools. Only verified models, those proven to be
valid and credible, provide real insight into the various
effects of the pandemic [21].

In this context, useful modeling insights should
be accompanied by cohort studies reporting years
of lives saved through the combined effects of pub-
lic health measures and vaccine effectiveness, during
the COVID-19 pandemic. Wide uncertainty intervals
that accompany assessments made for longer extrap-
olation of COVID-19 related mortality and their peaks
suggest the adoption of a health systems strategic ap-
proach for decision-making based on continuous in-
formation, verification and updates of the models.

Modeling the COVID-19 global and local effects
is of immense public value, as public health facilities
must prepare for potential urgent needs for workers,
supplies and capacities. For instance, hospitals need
to make strategic decisions regarding long ranging
resources such as health workers, beds, intensive
care beds and ventilators [6]. Similarly, the effects of
COVID-19 on the economy and education sector need
to be predicted [22], in order to reduce consequent un-
employment and poverty [23].

CONCLUSION

Given the complexity of predicting human behavior
and political decisions, the abovementioned model-
ling efforts are providing consistent direction of pro-
jections trajectories. Due to wide uncertainty intervals,
joint action of various stakeholders is required for con-
tinuous improvement of the models’ power and cred-
ibility.
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su zdravstveni radnici, broj kreveta, broj kreveta u in-
tenzivnoj nezi i broj mehanickih respiratora [6]. Na isti
nacin se moraju predvideti i efekti koje KOVID-19 ima
na ekonomiju i sektor obrazovanja [22], kako bi se sma-
njili nezaposlenost i siromastvo koji mogu uslediti [23].

ZAKLJUCAK

S obzirom na slozenost predvidanja ponasanja ljudi i do-
nosenja politickih odluka, gorenavedeni napori za stva-
ranje modela pruzaju dosledan pravac za buduce pro-
jekcije. Zbog velikih intervala neizvesnosti neophodno
je udruzeno delovanje raznih zainteresovanih strana za
stalno unapredivanje mogucnosti i kredibiliteta modela.
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