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SAZETAK

Toplotni talasi i srodni ekoloski dogadaji otkrivaju kljucne ranjivosti preopterece-
nih zdravstvenih sistema i ukazuju na potrebu integrisanja klinickih i ekoloskih
podataka radi podrske blagovremenim javnozdravstvenim intervencijama. Me-
dutim, uceSce zdravstvenih radnika u prikupljanju podataka cesto je ograniceno
velikim obimom posla i fragmentiranom, restriktivnom strukturom zdravstvenih
informacionih sistema. Ovaj rad razmatra strategije za jacanje veze izmedu pro-
dukcije javnozdravstvenih podataka i klini¢kog odgovora u ilju smanjenja zdrav-
stvenih rizika povezanih sa toplotnim talasima. Programi direktnog ukljucivanja
epidemiologa u rad na terenu unapreduju razumevanje operativnih ogranicenja
i podsticu osmisljavanje pragmaticnih intervencija. Medutim, nedostatak stan-
dardizovanih zdravstvenih mera i Siroko prihvacenog konceptualnog okvira ogra-
nicava delotvornost epidemiologije toplotnih talasa. Smatramo da takvi pristupi
mogu sistematski pobolj3ati validnost, primenljivost i pravicnost javnozdravstve-
nih istraZivanja i prakse, te predlaZemo okvir za standardizovano zdravstveno
pracenje tokom toplotnih talasa.
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ABSTRACT

Heatwaves and related environmental events expose critical vulnerabilities in
overburdened health systems and underscore the need to integrate clinical and
environmental data to support timely public health interventions. However,
healthcare professionals’ participation in data collection is often limited by high
workloads and fragmented, restrictive health information system architectures.
This article explores strategies to strengthen the link between public health
data production and clinical response to mitigate the health risks associated
with heatwave events. Field immersion programs for epidemiologists enhance
understanding of operational constraints and promote the design of pragmatic
interventions. However, the lack of standardized health measures and a widely
accepted conceptual framework limits the effectiveness of heatwave epidemi-
ology. We argue that such approaches can systematically improve the validity,
applicability, and equity of public health research and practice, and propose a
framework for standardized health monitoring during heatwaves.
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RESUME

Les vagues de chaleur et les événements environnementaux associés révelent
les vulnérabilités des systémes de santé surchargés et soulignent la nécessité
dintégrer les données cliniques et environnementales afin de soutenir la mise
en place d'actions rapides de santé publique. Cependant, la participation des pro-
fessionnels de santé a la collecte de données reste limitée en raison de charges
de travail élevées et d'une architecture des systemes d'information sanitaire
souvent fragmentée et restrictive. Dans cet article, nous examinons les moy-
ens de renforcer le lien entre la production de données de santé publique et la
réponse clinique afin de mieux atténuer les risques sanitaires liés aux vagues de
chaleur. Les programmes d’immersion sur le terrain pour les épidémiologistes
permettent de mieux comprendre les contraintes opérationnelles et de concevoir
des interventions plus pragmatiques. Toutefois, absence de mesures sanitaires
standardisées et d'un cadre conceptuel largement accepté continue de limiter
I'efficacité de I'épidémiologie des vagues de chaleur.

Mots cles: Chaleur extréme, Epidémiologie, Santé Publique, Evaluation de
I'impact sur la santé
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KONTEKST KOJI SE BRZO MENJA

Zdravstveni sistemi Sirom sveta suocavaju se sa sve oz-
biljnijim izazovima. Klimatske promene, vidljive kroz
sve ucestalije i intenzivnije toplotne talase [1], dodat-
no se pogorsavaju ponovnom pojavom epidemija [2],
starenjem stanovnistva [3] i strukturnim ekonomskim
pritiscima [4]. Zajedno, ovi faktori opterecuju zdrav-
stvene ustanove, produbljuju postojec¢e nejednakosti
u domenu zdravstvene zastite, te povecavaju zahteve
u odnosu na zdravstvene radnike u pogledu njihovog
kapaciteta da adekvatno odgovore na potrebe [5].

Toplotni talasi postaju sve vedi prioritet u domenu
javnog zdravlja [6,7]. Oni su direktno povezani sa poja-
vom toplotnih udara i poremecajima sna, a indirektno sa
losijim mentalnim zdravljem, porastom meduljudskog
nasilja i pogorsanjima postojec¢ih kardiovaskularnih i
respiratornih bolesti [8-11]. lako je svest o toplotnim ta-
lasima kao javnozdravstvenom problemu porasla, njiho-
vi posredni zdravstveni efekti i dalje su nedovoljno istra-
Zeni. Sumski i periurbani pozari, koji su sve &e$¢i tokom
ekstremnih vrudina, ne samo da izazivaju povrede i ra-
seljavanje stanovnistva [12], ve¢ i povecavaju izlozenost
finim cesticama, ¢ime doprinose respiratornom morbi-
ditetu, uz fizioloske posledice toplotnog stresa [12]. Ove
krize prozimaju vise disciplina i zahtevaju trajnu integra-
ciju ekoloskih i zdravstvenih podataka - uklju¢ujuci tem-
peraturu, kvalitet vazduha, zdravstvene pokazatelje pa-
cijenata i parametre primarne zdravstvene zastite — kako
bi se omogucili efikasni odgovori. Zdravstveni radnici
su zaduzeni za sprovodenje preventivnih i edukativnih
mera radi umanjenja zdravstvenih posledica, uz istovre-
meno pruzanje zdravstvene nege pogodenim pacijenti-
ma. Istovremeno, ovi rizici zahtevaju ozbiljne populacio-
ne analize i sisteme ranog upozoravanja u cilju praéenja
trendova, informisanja javnosti i zdravstvenih radnika,
kao i usmeravanja javne politike i raspodele resursa.
Ovaj rad ima za cilj da razmotri strategije za jacanje veze
izmedu produkcije javnozdravstvenih podataka i klinic-
kog odgovora na potrebe, kako bi se smanijili zdravstve-
ni rizici povezani sa pojavom toplotnih talasa.

ZAJEDNICKI SISTEM PRACENJA ZA
EPIDEMIOLOGE | ZDRAVSTVENE RADNIKE

Zdravstveni radnici predstavljaju prvu liniju nadzora
nad funkcionisanjem zdravstvenog sistema. Oni uo-
¢avaju, u realnom vremenu, porast broja pacijenata
primljenih zbog toplotnog udara, dehidratacije, kar-
dio-respiratornih komplikacija ili akutnih psihijatrijskih
stanja. Pozari povezani sa toplotnim talasima dodatno
otezavaju situaciju, dovodedi do opekotina, trauma
tokom evakuacije i pogorsanja respiratornih oboljenja
usled izloZzenosti finim Cesticama.

HEATWAVES AND HEALTHCARE. BRIDGING DATA AND FRONTLINE PRACTICE

A RAPIDLY CHANGING CONTEXT

Healthcare systems worldwide face increasing chal-
lenges. Climate changes, reflected in the rising fre-
quency and severity of heatwaves [1], is further com-
pounded by the resurgence of epidemics [2], popula-
tion ageing [3], and structural economic pressures [4].
Together, these factors strain healthcare organizations,
exacerbate health inequalities, and heighten demands
on professionals’ capacity to respond [5].

Heatwaves are gradually becoming a public health
priority [6,7]. They are directly linked to heatstroke and
disrupted sleep patterns and indirectly associated with
poorer mental health, increased interpersonal vio-
lence, and exacerbations of underlying cardiovascular
and respiratory diseases [8-11]. Although awareness
of heatwaves as a public health issue has grown, their
indirect health consequences remain insufficiently ex-
plored. Forest and peri-urban fires, which occur more
frequently during periods of extreme heat, not only
cause injuries and population displacement [12] but
also increase exposure to fine particulate matter, con-
tributing to respiratory morbidity, in addition to the
physiological effects of heat stress [12]. These crises
span multiple disciplines and require sustained inte-
gration of environmental and health data - including
temperature, air quality, patient health indicators, and
frontline care metrics - to inform effective responses.
Healthcare professionals are responsible for imple-
menting preventive and educational measures to re-
duce health impacts while also providing care to affect-
ed patients. At the same time, these hazards demand
robust population-level analyses and early warning
systems to monitor trends, alert the public and health-
care workers, and guide public policy and resource
allocation. This article aims to explore strategies to
strengthen the connection between public health data
production and clinical response in order to mitigate
the health risks associated with heatwave events.

A SHARED MONITORING SYSTEM BETWEEN
EPIDEMIOLOGISTS AND HEALTHCARE
PROFESSIONALS

Healthcare professionals act as the frontline monitors
of their health systems. They observe, in real time, in-
creases in admissions for heatstroke, dehydration,
cardiorespiratory complications, or psychiatric crises.
Heatwave-associated fires further exacerbate the situ-
ation, causing burns, trauma from evacuations, and re-
spiratory exacerbations from fine particulate exposure.

Epidemiologists operate both retrospectively and
in near-real time: they analyze historical data to better
understand determinants of population health and
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Epidemiolozi deluju i retrospektivno i u priblizno real-
nom vremenu: analiziraju istorijske podatke kako bi bolje
razumeli determinante zdravlja populacije, te koriste naj-
novije i prognozirane podatke za izdavanje upozorenja -
iako se u slucaju toplotnih talasa ta upozorenja najéesce
izdaju prvenstveno putem meteoroloskih sluzbi i sluzbi
civilne zastite. Oni funkcionisu kao svojevrsni,zdravstve-
ni radar’, prikupljajudi, analizirajudi i distribuirajuci infor-
macije koje potom usmeravaju dalje delovanje. Identi-
fikovanjem najugrozenijih grupa - stara lica, deca, ljudi
sa visestrukim komorbiditetima, radnici na otvorenom i
socijalno ugrozene populacije — epidemiolozi omoguca-
vaju adekvatnu prevenciju i ciljano delovanje [13].

Leto 2003. godine jasna je ilustracija ranjivosti Za-
padne Evrope kada su u pitanju toplotni talasi i njihov
uticaj na zdravlje stanovnistva. U Francuskoj su Emon i
Zugla procenili visak smrtnosti uporedujuci zabeleze-
ne smrti tokom prvih 20 dana avgusta 2003. godine sa
prose¢nim brojem smrti u istom periodu izmedu 2000. i
2002. godine [14]. U Portugalu je izmedu prvog i 31. av-
gusta 2003. godine zabelezeno 2.099 smrtnih slucajeva
vise nego $to se ocekivalo prema referentnom periodu
1997-2001 [15]. Potonji toplotni talasi nastavili su da iza-
zivaju znacajan visak mortaliteta Sirom regiona. Na pri-
mer, toplotni talas u Ceskoj, 2015. godine, izazvao je vedi
porast viska smrtnosti nego takav dogadaj iz 1994. godi-
ne (265% naspram 240% iznad osnovne vrednosti) [16].
U Belgiji je Sciensano zabelezio 4,3% viSka smrtnosti u
svim starosnim grupama tokom leta 2020. godine, kada
je Kraljevski meteoroloski institut Belgije registrovao dva
toplotna talasa (23-26. jun i 2-17. avgust 2020). Drugi
toplotni talas poklopio se sa najve¢im brojem dnevnih
smrtnih slu¢ajeva tokom letnjeg perioda u Belgiji, sa 492
smrti zabelezene 13. avgusta 2020. godine [17].

Kada se sistematski organizuju i distribuiraju, gore
navedena zapaZzanja sluze kao pokazatelji za unapre-
divanje epidemioloskih modela i identifikovanje ranih
znakova upozorenja. Primer Belgije, gde se podaci o
smrtnosti u realnom vremenu integrisu sa klimatskim
indikatorima, ilustruje dodatnu vrednost ovakve me-
dusektorske saradnje. Ipak, u mnogim evropskim ze-
mljama ovakvo pracenje i dalje nije prisutno.

RAZLIKE U STEPENU RAZVIJENOSTI
RAZLICITIH EPIDEMIOLOSKIH DISCIPLINA

Epidemiologija infektivnih bolesti oslanja se na dobro
uspostavljene sisteme nadzora sa rutinskim protokoli-
ma koji omogucavaju brzo izdavanje upozorenja o iz-
bijanju epidemija [18]. Nasuprot tome, ekoloska epide-
miologija - koja se bavi toplotnim talasima, Sumskim
pozarima i zagadenjem vazduha - i dalje je manje sis-
tematizovana i ¢esto je ogranicena fragmentisanim po-
dacimai sporijim izve$tavanjem [19]. lako inovacije kao

use recent and forecast data to raise alerts - although
for heatwaves, such alerts are often issued primarily
by meteorological services and civil protection agen-
cies. They act as a health radar, collecting, analyzing,
and disseminating information that guides respons-
es. By identifying the most vulnerable groups - the
elderly, children, people with multiple morbidities,
outdoor workers, and socially disadvantaged popula-
tions - they enable tailored prevention and targeted
action [13].

The summer of 2003 remains emblematic of West-
ern Europe’s vulnerability to heatwaves and their im-
pact on population health. In France, Hémon and
Jougla estimated excess mortality by comparing ob-
served deaths during the first 20 days of August 2003
with the 2000-2002 average number of deaths for the
same period [14]. In Portugal, between August 1 and
August 31, 2003, there were 2,099 excess deaths rela-
tive to the expected baseline for the 1997-2001 period
[15]. Subsequent heatwaves continued to cause sub-
stantial mortality across the region. For example, the
2015 heatwave in the Czech Republic caused a larger
increase in excess mortality than the 1994 event (265%
versus 240% above the baseline) [16]. In Belgium, Sci-
ensano recorded a 4.3% excess mortality rate across all
ages during the summer of 2020, when the Royal Me-
teorological Institute of Belgium reported two heat-
waves (23-26 June and 2-17 August, 2020). The second
heatwave coincided with the highest number of dai-
ly deaths for the summer period in Belgium, with 492
deaths on 13 August 2020 [17].

When systematically structured and shared, the
above-described observations serve as indicators for
refining epidemiological models and identifying early
warning signs. Belgium’s integration of real-time mortal-
ity data with climate indicators demonstrates the added
value of such cross-sector collaboration. However, such
monitoring remains absent in many European countries.

DIFFERENT LEVELS OF DEVELOPMENT ACROSS
EPIDEMIOLOGICAL DISCIPLINES

Infectious disease epidemiology relies on well-estab-
lished surveillance systems, with routine protocols
that enable rapid outbreak alerts [18]. By contrast, en-
vironmental epidemiology - focused on heatwaves,
wildfires, and air pollution - remains less system-
atized and is often constrained by fragmented data
and slower reporting [19]. Although advances such as
high-resolution sensors and exposome approaches
are expanding the capacities of environmental epi-
demiologists, the field continues to face challenges
in translating environmental data into timely public
health alerts [19,20]. Ethical frameworks are only re-
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$to su senzori visoke rezolucije i pristupi zasnovani na
ekspozomu, prosiruju kapacitete ekoloske epidemiolo-
gije, ova oblast je i dalje suocena sa izazovima prilikom
pretvaranja ekoloskih podataka u blagovremena jav-
nozdravstvena upozorenja [19,20]. Eti¢ki okviri se tek
poslednjih godina konsoliduju kako bi se obezbedila
temeljitost studija koje ispituju zdravstvene efekte vi-
Sestrukih, interagujucih ili vremenski promenljivih izla-
ganja datim elementima [21]. Zbog toga je od klju¢nog
znacaja jacanje saradnje sa meteoroloskim sluzbama i
hitnim sluzbama u bolnicama, jer upozorenja na toplot-
ne talase i Sumske pozare Cesto potic¢u od sluzbi izvan
zdravstvenog sektora i moraju biti integrisana kako bi
efikasno usmeravala javnozdravstvene intervencije.

SPREMNOST ZDRAVSTVENIH RADNIKA
DA UCESTVUJU U PRIKUPLJANJU
EPIDEMIOLOSKIH PODATAKA

Glavna prepreka uces¢u zdravstvenih radnika u priku-
pljanju epidemioloskih podataka jeste obim njihovog
posla, narocito tokom vanrednih situacija. Oni ve¢ rade
pod hroni¢nim pritiskom - nedostatak osoblja, stare-
nje populacije pacijenata i rast broja prijema [22,23].
Ekstremni vremenski dogadaji povezani sa klimatskim
promenama dodatno povecavaju ovaj teret [5]. Na pri-
mer, poklapanje toplotnih talasa sa pandemijom KO-
VID-19 oboljenja 2020. godine, jasno je pokazalo koliko
je veliko opterecenjeiiscrpljenost zdravstvenih radnika
[24,25]. Takvo preopterecenje ne samo da ogranicava
ucesce u inicijativama nadzora i razmene podataka, ve¢
sluZi i kao upozorenje: potrebno je preispitati raspode-
lu kompetencija i organizaciju zdravstvene zastite [26].

Jos jedna prepreka lezi u fragmentiranoj i ¢esto re-
striktivnoj strukturi zdravstvenih informacionih sistema.
Preterana ogranicenja pristupu podacima i slaba inte-
roperabilnost mogu znacajno da ometaju epidemiolos-
ka istrazivanja [27]. Kada su skupovi podataka nepotpu-
ni ili ograni¢eni na odredene dijagnosticke kategorije,
mnoge potencijalne studije postaju neizvodljive. Nedo-
statak standardizacije podataka, logisticke poteSkoce u
prikupljanju i upravljanju podacima, kao i izostanak siste-
matskih lokalnih eti¢kih odbora dodatno otezavaju spro-
vodenje studija koje bi bile uporedive i ponovljive [28].

Upotreba standardizovane sestrinske terminolo-
gije i dosledno vodenje dokumentacije pokazalo se
kao nacin da se poboljsa kvalitet nege, obezbedi kon-
tinuitet i poveca upotrebljivost prikupljenih podataka
[29]. Ipak, ovi alati se i dalje nedovoljno koriste, ¢esto
zbog preopterecenosti poslom i ograni¢ene digitalne
pismenosti. Uklju¢ivanje ovih vestina u pocetnu obuku
zdravstvenih radnika moglo bi da pomogne u prevazi-
lazenju jaza izmedu klinicke dokumentacije, istraziva-
nja i prac¢enja na nivou populacije.

HEATWAVES AND HEALTHCARE. BRIDGING DATA AND FRONTLINE PRACTICE

cently being consolidated to ensure rigor in studies
examining the health effects of multiple, interacting,
or time-varying exposures [21]. Strengthening col-
laboration with meteorological services and hospital
emergency units is therefore essential, as alerts for
heatwaves and wildfires often originate outside the
health sector and must be integrated before they can
effectively inform public health action.

HEALTHCARE PROFESSIONALS’ READINESS
TO PARTICIPATE IN EPIDEMIOLOGICAL DATA
COLLECTION

The main barrier to healthcare professionals’ participa-
tion in epidemiological data collection is their workload,
particularly during emergency events. Professionals al-
ready operate under chronic pressure — staff shortages,
ageing patient populations, rising admissions [22,23].
Climate-related extreme events further intensify this
strain [5]. For instance, the convergence of heatwaves
with the COVID-19 pandemic in 2020 highlighted the
strain being placed on healthcare workers’ resilience
[24,25]. Such an overload not only restricts participa-
tion in surveillance and data-sharing initiatives but also
serves as a warning: the distribution of skills and the or-
ganization of care need to be reexamined [26].

Another obstacle lies in the fragmented and often
restrictive architecture of health information systems.
Excessive data restrictions and limited interoperability
can significantly hinder epidemiological research [27].
When data sets are incomplete or confined to specific
diagnostic categories, many potential studies become
unfeasible. The lack of data standardization, logistical
challenges in data collection and management, and
the absence of systematic local ethics committees fur-
ther complicate the implementation of comparable
and reproducible studies [28].

The use of standardized nursing terminologies and
consistent documentation practices has been shown
to improve care quality, ensure continuity, and in-
crease the utility of collected data [29]. However, these
tools remain underused, often due to workload con-
straints and limited digital literacy. Incorporating these
skills into the initial training of professionals could help
bridge the gap between clinical documentation, re-
search, and population-level monitoring.

Finally, another barrier to healthcare profession-
als’ participation in epidemiological data collection is
the level of their motivation to engage in research. A
recent systematic review has highlighted that limit-
ed time for research, organizational constraints, lack
of funding, and insufficient institutional support all
reduce healthcare professionals’ willingness to in-
vest their efforts in research [30]. Without addressing

356

Decembar 2025. | Volumen 6 / Broj 4 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



TOPLOTNI TALASI | ZDRAVSTVENA ZASTITA: POVEZIVANJE PODATAKA | PRAKSE

Tonnelier M.

HEATWAVES AND HEALTHCARE: BRIDGING DATA AND FRONTLINE PRACTICE

Konacno, jos jedna prepreka uceSc¢u zdravstvenih
radnika u prikupljanju epidemioloskih podataka jeste
njihov nivo motivacije za ukljucivanje u istrazivanja.
Nedavna sistematska analiza pokazala je da ogranice-
no vreme za istrazivanje, organizaciona ogranicenja,
nedostatak finansiranja i nedovoljna institucionalna
podrska umanjuju spremnost zdravstvenih radnika
da uloze trud u ucedée u nau¢nim studijama [30]. Ako
se po pitanju ovih faktora ne nadu adekvatna resenja,
manija je verovatnoca da ce zdravstveni radnici integri-
sati epidemiolosko rezonovanje u svoju praksu.

PREISPITIVANJE OBRAZOVANJA | OBUKE
ZDRAVSTVENIH RADNIKA

Ogranicena zastupljenost epidemiologije i statistike u
ranim fazama obrazovanja lekara i medicinskih sestara
moze imati za posledicu da zdravstveni radnici budu
slabije upoznati sa nacdinima svakodnevne primene
zdravstvenih podataka u praksi. Nasuprot tome, dobro
osmisljeni obrazovni programi koji povezuju istrazi-
vanje i praksu u javhom zdravlju — poput onih koji se
primenjuju u Kvebeku, Kanadi - podstic¢u aktivno uklju-
¢ivanje u rad sa populacionim zdravstvenim podacima,
sistemima nadzora i primenjenim istrazivackim projek-
tima. Time se unapreduju sposobnosti zdravstvenih rad-
nika da tumace podatke, procenjuju zdravstvene rizike i
uvode preventivne mere u svoju praksu [31,32]. Ovakva
iskustva pokazuju da je od klju¢nog znacaja da se kul-
tura javnog zdravlja i pripremljenost na ekstremne do-
gadaje povezane sa klimatskim promenama integrisu u
prvi nivo obuke odnosno obrazovanja zdravstvenih ka-
drova [33,34]. Stavi$e, ovakva reforma mogla bi da do-
prinese reSavanju aktuelne krize dobrobiti zdravstvenih
radnika i valorizacije njihovog rada. Dokazi ukazuju da
sveze obuceni kadrovi Cesto ulaze u radno okruzenje
nedovoljno pripremljeni za psiholoske i organizacione
zahteve koje to okruzenje nosi, $to znacajno utice na
njihovo mentalno zdravlje i ostanak u profesiji [35].
Sistem zdravstvene zastite kao takav prolazi kroz
znacajnu transformaciju. Upis na programe master
studija javnog zdravlja (engl. Master of Public Health,
MPH) i visoke studije sestrinstva (engl. Advanced Pra-
ctice Nursing, APN) je u porastu, $to odrazava kako ra-
stucu potrebu za interdisciplinarnim i analiti¢kim vesti-
nama, tako i hitnu potrebu za reSavanjem globalnog
nedostatka medicinskih sestara [36,37]. Uloge koje na
sebe preuzimaju zdravstveni radnici APN obrazovnog
profila redefinisu tradicionalne hijerarhije u zdravstve-
noj zastiti prosSirivanjem klini¢cke autonomije, podstica-
njem medusektorske saradnje i jaCanjem veza izmedu
brige o pacijentima i istrazivacke delatnosti [38]. Na isti
nacin, sve veca prisutnost stru¢njaka sa master diplo-
mom u oblasti javnog zdravlja u bolnicama i drugim in-

these factors, healthcare professionals are less like-
ly to integrate epidemiological reasoning into their
practice.

REEXAMINING HEALTHCARE TRAINING

The limited role of epidemiology and statistics in
the early stages of medical and nursing education
may contribute to healthcare professionals’ limited
familiarity with and use of health data in practice.
Conversely, structured training programs that inte-
grate public health research and practice - such as
those implemented in Quebec, Canada - strength-
en direct engagement with population health data,
surveillance systems, and applied research projects,
thereby enhancing healthcare workers’ ability to in-
terpret data, anticipate health risks, and adopt pre-
ventive measures in their practice [31,32]. Building
on such approaches, integrating a culture of public
health and preparedness for climate-related extreme
events in initial training has become essential [33,34].
Importantly, such reform could also help address the
current crisis of wellbeing and recognition among
healthcare professionals. Evidence shows that new
graduates often enter the workforce underprepared
for its psychological and organizational demands,
which has a considerable impact on their mental
health and retention [35].

The healthcare landscape is undergoing a signif-
icant transformation. Enrolment in Master of Public
Health (MPH) and Advanced Practice Nursing (APN)
programs has increased, reflecting both the growing
demand for interdisciplinary and analytical skills and
the urgent need to address the global nursing short-
age [36,37]. APN roles are redefining traditional care
hierarchies by expanding clinical autonomy, promot-
ing cross-sector collaboration, and strengthening links
between patient care and research [38]. Similarly, the
increasing presence of MPH graduates within hospital
and community settings signals a convergence be-
tween clinical expertise and population health compe-
tencies [39] - a positive development for bridging the
persistent gap between frontline practice and epide-
miological insight.

This paradigm shift reflects the dedication of
healthcare professionals to participating in an ed-
ucational reform that is both integrative and for-
ward-thinking. Training in health surveillance, model-
ling, risk communication, and the responsible use of
digital technologies enables professionals to interpret
complex data ecosystems, understand the structural
determinants of health, and actively contribute to pub-
lic health intelligence [38,39]. By rethinking education
to better align with day-to-day practical experience
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stitucijama ukazuje na priblizavanje klini¢kog stru¢nog
znanja i kompetencija iz oblasti populacionog zdravlja
[39] - Sto predstavlja pozitivan pomak ka premosca-
vanju dugotrajnog jaza izmedu prakse na prvoj liniji
zdravstvene zastite i epidemioloskih saznanja.

Ova promena paradigme odrazava posvecenost
zdravstvenih radnika u¢esc¢u u obrazovnoj reformi koja
je istovremeno integrativna i usmerena ka budu¢nosti.
Obuka iz oblasti zdravstvenog nadzora, modelovanja,
komunikacije rizika i odgovorne upotrebe digitalnih
tehnologija omogucava stru¢njacima da tumace sloze-
ne ekosisteme podataka, razumeju strukturne determi-
nante zdravlja i aktivho doprinose javnozdravstvenoj
inteligenciji [38,39]. Preispitivanjem obrazovanja kako
bi se ono bolje uskladilo sa svakodnevnim prakti¢nim
iskustvom i novonastalim potrebama javnog zdravlja,
Evropa ima priliku ne samo da unapredi otpornost, vec
i cenjenost, privla¢nost i odrzivost profesija koje su pod
sve ve¢im opterecenjem.

PONOVNO POVEZIVANJE EPIDEMIOLOGA SA
KONTEKSTOM PODATAKA

Epidemiolozi bi imali znacajnu korist od povremenog
boravka u klini¢ckim okruzenjima, gde bi mogli nepo-
sredno da sagledaju prakti¢na ogranicenja, kao $to su
opterecenje poslom, raznolikost pacijenata i istovreme-
no prisustvo, Cesto suprotstavljenih prioriteta. Skoras-
nja studija, ciji je cilj bio izrada vodi¢a za osmisljavanje
nastavnih programa iz epidemiologije, pokazala je de-
lotvornost pristupa u€enju zasnovanog na prakticnom
radu i promisljanju [40]. U tom smislu, programi poput
Epidemic Intelligence Service (EIS) pri Centru za kontrolu
i prevenciju bolesti (engl. Centers for Disease Control and
Prevention — CDC) predstavljaju dobar primer ovakvog
prakti¢nog pristupa: polaznici sticu neposredno teren-
sko iskustvo uz blisko mentorstvo, ucedi kako da epi-
demioloske podatke pretocCe u konkretna javnozdrav-
stvena resenja i kako da obezbede da sistemi nadzora
i preduzete mere ostanu ¢vrsto utemeljeni u realnom,
svakodnevnom kontekstu prve linije zdravstvene zasti-
te [41]. Takvo iskustvo iz prve ruke pomaze da se razja-
sni zasto je pojedine podatke tesko prikupiti ili zasto se
smernice ne mogu uvek dosledno i delotvorno prime-
niti u praksi, a istovremeno podstice realisti¢nije i pra-
gmati¢nije osmisljavanje intervencija [41].

Ovaj pristup dodatno je potkrepljen dokazima do-
bijenim kroz druge programe obuke iz terenske epide-
miologije. Programi obuke iz terenske epidemiologije
(engl. Field Epidemiology Training Programs, FETP) jesu
dvogodisnje inicijative zasnovane na principu ,uenja
kroz rad’, osmisljene da ojacaju kako kadrovske kapaci-
tete, tako i sisteme javnozdravstvenog nadzora. Sli¢no
tome, Evropski program za obuku iz interventne epide-
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and emerging public health needs, Europe has the op-
portunity not only to strengthen resilience but also to
enhance recognition, attractiveness, and sustainability
of the professions that are under strain.

RECONNECTING EPIDEMIOLOGISTS WITH THE
CONTEXT BEHIND THE DATA

Epidemiologists would benefit from periodic immer-
sion in clinical environments to directly observe prac-
tical constraints such as workload pressures, patient
diversity, and competing priorities. A recent study
aimed at developing a guide for designing epidemi-
ology courses demonstrates the effectiveness of an
immersive and reflective learning environment [40].
In concrete terms, programs such as the Centers for
Disease Control and Prevention’s Epidemic Intelli-
gence Service (EIS) illustrate this practical approach:
officers gain real-world field experience under close
mentorship, learning to translate data into practical
public health solutions and ensuring that surveillance
systems and response efforts remain grounded in the
frontline context of healthcare [41]. Such first-hand
exposure clarifies why certain data remain difficult
to capture or why guidelines may not always trans-
late effectively into practice, while fostering more
grounded, pragmatic modelling and intervention de-
sign [41].

This approach is also supported by evidence from
other field epidemiology training programs. Field Ep-
idemiology Training Programs (FETPs) are two-year,
‘learning by doing'’ initiatives designed to strengthen
both the workforce and the public health surveillance
systems. Similarly, the European Programme for In-
tervention Epidemiology Training (EPIET) trains field
epidemiologists — often in collaboration with national
programs — highlighting the importance of structured
mentoring, field assignment rotation, and iterative re-
flection on operational challenges in strengthening
epidemiological capacity and data literacy [42].

Treadwell et al. [43] call for a reform of data col-
lection practices to include more disaggregated in-
formation, enabling a clearer understanding of - and
response to — health inequalities. They argue that this
requires a fundamental transformation of data collec-
tion methods and structures.

Collectively, these perspectives suggest that com-
bining field immersion, well-designed collaborative
networks, and targeted training can help reconnect
epidemiologists with the operational context under-
pinning the data, thereby enhancing the validity, ap-
plicability, and equity of public health research and
practice.
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miologije (engl. European Programme for Intervention
Epidemiology Training — EPIET) obucava terenske epide-
miologe - Cesto u saradnji sa nacionalnim programi-
ma - isticuci znacaj strukturisanog mentorstva, rotacije
terenskih zadataka i iterativnog promisljanja o opera-
tivnim izazovima u jacanju epidemioloskih kapaciteta i
pismenosti u radu sa podacima [42].

Tredvel i saradnici [43] pozivaju na reformu praksi
prikupljanja podataka kako bi se obuhvatili detaljnije
razloZeni podaci, Sto bi omogucilo jasnije razumevanje
zdravstvenih nejednakosti i adekvatnije reagovanje na
njih. Oni isti¢u da ovo zahteva temeljni preobrazaj me-
toda i struktura prikupljanja podataka.

U celini, ovi stavovi ukazuju na to da kombinova-
nje terenskog rada, dobro osmisljenih mreza saradnje
i ciljane obuke moze doprineti ponovnom povezivanju
epidemiologa sa operativnim kontekstom koji stoji u os-
novi podataka, ¢ime se unapreduju validnost, primenlji-
vost i pravi¢nost javnozdravstvenih istrazivanja i prakse.

IZGRADNJA ZAJEDNICKOG OKVIRA ZA
ZDRAVSTVENI NADZOR TOPLOTNIH TALASA

Primer toplotnih talasa posebno jasno ilustruje jaz
izmedu epidemiologa i zdravstvenih radnika u tuma-
¢enju i korisS¢enju podataka, bududi da trenutno ne
postoji Siroko prihvacen konceptualni okvir niti stan-
dardizovan skup zdravstvenih pokazatelja za merenje
njihovog uticaja. lako brojne studije kvantifikuju visak
smrtnosti [44,45] ili visak hospitalizacija [46], ti napori
se Cesto zasnivaju na razli¢itim metodologijama, $to
otezava poredenje rezultata i uspostavljanje zajednic-
kog stru¢nog jezika medu disciplinama.

U akutnim klinickim uslovima, pokazatelji kao sto
su visak smrtnosti, popunjenost bolni¢kih kapaciteta
i prijem u jedinice intenzivne nege (JIN) obezbeduju
primenljive signale u realnom vremenu, kako klini¢ari-
ma tako i javnozdravstvenim instuticijama. Pored ovih
neposrednih mera, pokazatelji populacionog zdrav-
lja — ukljuCujuci prevalenciju, incidenciju, prevreme-
nu smrtnost, morbiditet i invaliditet, kakvi se koriste
u Studiji globalnog opterecenja boles¢u (engl. Global
Burden of Disease — GBD) [47] — nude standardizovan
metod za kvantifikovanje i mortaliteta i morbiditeta
u populacijama, kao i za poredenje relativhog uticaja
razli¢itih uzroka bolesti i povreda. Zbirne mere, kao
$to su godine Zivota prilagodene invaliditetu (engl. di-
sability-adjusted life years — DALYs), razvijene u okviru
GBD studije, objedinuju ove pokazatelje u jedinstvenu
meru ukupnog opterecenja boles¢u, dok godine Zivo-
ta prilagodene kvalitetu (engl. quality-adjusted life ye-
ars — QALYs) obuhvataju uticaj zdravstvenih stanja na
kvalitet Zivota pacijenata, povezujudi klinicke ishode sa
prozivljenim iskustvom.

BUILDING A COMMON FRAMEWORK FOR
HEATWAVE HEALTH MONITORING

The example of heatwaves is particularly illustrative of
the gap between epidemiologists and healthcare pro-
fessionals in interpreting and using data, as no widely
accepted conceptual framework or standardized set
of health metrics currently exists to measure their im-
pact. While numerous studies quantify excess mortali-
ty [44,45] or excess hospitalizations [46], these efforts
often rely on different methodologies, making it diffi-
cult to compare results or establish a shared language
across disciplines.

In acute clinical settings, indicators such as excess
mortality, hospital bed occupancy, and intensive care
unit (ICU) admissions provide actionable, real-time sig-
nals for both clinicians and public health authorities.
Beyond these immediate measures, population health
indicators — including prevalence, incidence, premature
mortality, morbidity, and disability, as used in the Glob-
al Burden of Disease (GBD) Study [47] - offer a standard-
ized method for quantifying both mortality and mor-
bidity across populations and comparing the relative
impact of different causes of disease and injury. Sum-
mary measures such as disability-adjusted life years
(DALYs), developed as part of the GBD Study, integrate
these indicators into a single metric of overall disease
burden, while quality-adjusted life years (QALYs) cap-
ture the impact of health conditions on patients’ quality
of life, linking clinical outcomes to lived experience.

Establishing a common set of such indicators at the
European level could facilitate clearer communication
between epidemiologists, healthcare professionals,
and policymakers by providing a shared reference for
measuring health impact, setting public health targets,
and prioritizing interventions. These measures are par-
ticularly valuable for anticipating health risks, planning
preventive strategies, evaluating progress over time,
and comparing burden across different causes of dis-
ease, rather than serving solely as tools for immediate
crisis response [48,49].

CONCLUSION

In a world where heatwaves, fires, epidemics, and so-
cio-economic crises are intensifying, it is essential to
raise awareness among both epidemiologists and
healthcare professionals about the benefits of closer
collaboration. Reconciling these two complementary
and interdependent fields requires the development
of a clear conceptual framework and a shared lan-
guage. Rethinking training programs in both domains
could represent a long-term strategy to strengthen the
resilience of health systems.
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Uspostavljanje zajednickog skupa ovakvih poka-
zatelja na evropskom nivou moglo bi da olaksa jasni-
ju komunikaciju izmedu epidemiologa, zdravstvenih
radnika i donosilaca odluka, pruzajuci zajednicku re-
ferentnu osnovu za merenje zdravstvenog uticaja, po-
stavljanje javnozdravstvenih ciljeva i odredivanje prio-
riteta intervencija. Ove mere su narocito dragocene za
predvidanje zdravstvenih rizika, planiranje preventiv-
nih strategija, pracenje napretka tokom vremena i po-
redenje opterecenja medu razli¢itim uzrocima bolesti,
a ne samo kao alati za neposredan odgovor na krizne
situacije [48,49].

ZAKLJUCAK

U svetu u kojem se toplotni talasi, pozari, epidemije i
socioekonomske krize sve vise intenziviraju, od kljuc-
nog je znalaja da se unapredi svest, kako medu epi-
demiolozima tako i medu zdravstvenim radnicima, o
koristima bliskije saradnje. Uskladivanje ove dve kom-
plementarne i medusobno zavisne oblasti zahteva
uspostavljanje jasnog konceptualnog okvira i zajed-
ni¢kog stru¢nog jezika. Preispitivanje i unapredivanje
programa obrazovanja/obuke u oba domena moglo
bi predstavljati dugoro¢nu strategiju za ja¢anje zdrav-
stvenih sistema.
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