O6pa3zar 4.

®dakynreT dapMaleyTcKu YHUBEP3UTET V¥V BEOTPAOY
01 6poj 1529/1-2 Behy Hayununx ob1acTu MeJUIMHCKUX HAyKa
(Bpoj 3axTeBa) (Ha3ug Beha HayuHe 06acTi KOMe ce 3axTeB ynyhyje)
18.06.2026. S3AXTEB
(Matym)

3a JaBame carjacHOCTHU Ha OJJIYKE O yCBajamy u3BelTaja Komucuje 3a oneny
JOKTOPCKE JUCepTalMje U O UMEHOBalbY KOMHUCH]E 3a 010paHy

Monumo na, cxomHo wiany 47. cr. 5. tau. 4. Craryra Yuusepsurera y beorpany ("I'macuuk Yuusepsurer", 6poj 186/15-
npeuninhienu Teket u 189/16), nate carnacHOCT Ha OTYKY O yCBajamy u3Belnraja KoMmucuje 3a olieHy JTOKTOPCKE JHcepTalyje:

KAHJMJAT AYIIAH (MUJIAH) BYKMUPOBUR

(¥Me, UMe jeTHOT O/l POAUTEbA U IIPE3NUME)

CTYICHT TOKTOPCKUX CTyauja Ha ctyaujckom mporpamy _ JIOKTOPCKE AKAJIEMCKE CTYJIUJE- PAPMAINEYTCKE HAVKE

NPUjaBHUO je JJOKTOPCKY TUCEPTAIH]y MO Ha3HBOM:

.CTaBOBHU, MCKYCTBA U MUCMEHOCT (papMalnieyTa y 00J1aCTH YIIOTpeOe TMTUTAJTHUX 31PABCTBEHUX TEXHOJIOTHja
ca GpokycoM HA MOOMJIHE aTUIMKALMje 32 ManMjeHTe ca aujaderecoM*

13 Hay9IHE 00JIacTH: OAPMAIEYTCKE HAYKE

Vuusepsurer je mana 21.10.2025.romune cBojum akrtom mox Op. 02-01 6poj 61206-3869/2-25 nao carmacHocT Ha

TIPEIJIOT TeME JOKTOPCKE AUCEpTaIlije Koja je riaacuia:

»CTaBOBH, MCKYCTBA M MHCMEHOCT (hapMaleyTa y 00JaCTH YIIOTpede NUTHTAJHUX 3IPABCTBEHHUX
TEXHOJ0IHja ca okycoM Ha MOOMJIHE AIJIMKALIMjE 32 MANMjeHTe ca AujaderecoMm*

Hme 1 pe3nMe MeHTOopa - 1. Hdp cu. Hymanke KpajaoBuh, pemoBrm mpodecop, YHuBep3uTeT y beorpany -
Qapmarneyrckn  (axynrer (Yka HayuyHa obmact: CommjamHa ¢apmanvja u
(bapmarieyTcka mpakca)
2. JIp cu. Mapune OpanoBuh, pemoBHu mnpodecop, YHuBepsauter y beorpamy —
Qapmarneyrckn  (axynrer (Yxka HayuyHa obmact: CommjamHa ¢apmanvja u
(bapmarieyTcka mpakca)

KoMucuja 3a oLieHy TOKTOPCKE AUCepTallje HMeHoBaHa je Ha cexnuuu oapxkanoj 09.04.2026.ronune

OIITYKOM (paKyinTera mosu op. 01 6p.790/2 , y cacTaBy:
Nwme u mpe3ume wiaHa 3Bambe Hay4YHa 00JIacT YcranoBa y K0j0j
KOMHCH]e je 3amociieH

1. dp. cu. Hdparana Jlakuh, penosau npodecop, YHusepsurer y beorpaay - @apmaneyrcku daxynrer (Yrka HaydyHa

obsnacr: Coumjaina dapmaruja ¥ papmalleyrcka rmpakca)

2. dp. Jp cu. Anekcanapa Josuh-Bpanem, penosuan npodecop, YHusepsurer v beorpany — Memnuimuacku hakyiaTeT

(Y>xa Hayuna oOmact: ColujaaHa MeIUIHA)

3. dp. cu. Aunpujana Munomtesuh I'eoprues, gorenr, Yuuepsurer v beorpany - @apmaneyrcku daxynrer (Yxa

HayyHa obusiact: ConujanHa dapmarmija u dhapMareyrcka mpaxca)

Hamowmena: ykonuko je unan Komucuje y neH3uju HaBeCTH aTyM NEH3NOHHUCAA.



JlaTym craBibama u3Bemraja Komucuje u gokropeke aucepranuje Ha ysua jasaoctu: 14.05.2026.roaune.

HacraBHo-HayuHO Behe dakynrera ycBojuio je m3Bemraj Komucuje 3a oneHy JOKTOpPCKE QUcCepTalje HACEAHHUIM OIP>KAaHO]

JaHa 18.06.2026.roanue

Komucuja 3a on0paHy JOKTOPCKE uCepTalje uMeHoBaHa je Ha cequunu oapxkanoj_ 09.04.2026.ronune

omnykom (akynrera noa 6p. 01 6poj 790/2, y cacrasy:

Nwme u pe3ume diaHa 3BabE Hay4YHa 00JIacT YcraHoBa y K0j0j
KOMHCH]e je 3arocieH

1. dp. cu. JIparana Jlakuh, penosuau npodecop, Yausepsurer y beorpaay - @apmaneyrcku daxyarer (Yrka HaydyHa 001acT:

Commjansa dapmanmia v dapMaleyTcka mpakca)
2. dp. Hp ci. Anekcannpa Josuh-Bpauem, peiosau npodecop, YHusepsurer v beorpagy — Meaumumacku dakyarer (Yxka

Hay4yHa obJsiacT: ConujagHa MEIUIIAHA)
3. dp. cu. Auapujana Munomesuh 'eoprues, nouent, YHusepsurer v beorpany - @apmarneyrcku daxyarer (Yka HaydHa
obnacr: Coumjanna dapmarmja ¥ gapmalleyrcka rnpakca)

Hanomena: ykonuko je wiaH KoMucuje y IeH3Mju HaBECTH AAaTyM MEH3UOHUCAHA.

JEKAH ®AKVIITETA

Onnyka HacraBHo-HayuyHor Beha o ycBajamy m3Bemraja Komucuje 3a olieHy JOKTOPCKE AMCEPTAIIH]je

IIpunosu: 1. . :
U oAnyKa o MMeHoBamy Komucuje 3a onOpaHy nOKTOpCKe AHCepTalyje

2. WM3Bemraj Komucuje o olieHn JOKTOPCKE IUcepTanuje

3. Tlpumen6e Ha usBenitaj Komucuje o omeHu 10KTOpCKe qucepTandje (YyKOIHKO UX je Ouio) u
Munubewe Komucuje o mpumendama

Hamomena: ®akynTer goctaBjba Y HUBEP3UTETY 3aXTEB ca MPWIO3UMA Y eNEKTPOHCKO] GOPMH H Y jeTHOM IHCAHOM HPUMEPKY
3aapXuBy YHUBEpP3UTETA



YHUBEP3UTET V BEOI'PALTY
OAPMALEYTCKU ®AKVIITET
11000 - BEOI'PAL

V. Bojoae Creme 450.

01. 6poj 1529/1

18.06.2026. roaune

Ha ocnoBy wrana 28. Craryra u mpemiora Komucuje 3a MOCIEIUIUIOMCKE CTyIHje —
NoKTOpcke crynuje, HacraBHo-Haydno Behe YHuBepsutera y beorpamy — ®dapmarneyrckor
¢dakynrera Ha ceqauIM onpxkanoj 18.06.2026.romune, noHETO je

ONJYKY

INPUXBATA CE nosutuBan wusBemta] Komucuje 3a omeHy u oa0paHy 3aBpIlcHE
JIOKTOPCKE aucepranuje, kauaumara wmar. ¢papm. Jlymana BykmupoBuha non nHacmoBowm:
»CTaBOBH, MCKYCTBa M HNHCMeHOCT (papmaneyta y o0gacTtu ynorpede JMIHTAJIHUX
3APaBCTBEHUX TEXHOJIOTMja ca (POKycoM Ha MOOMJIHEe AaIUIMKaIMje 3a MauujeHTe ca
aujaderecoM* u ynyhyje Behy nHayynux oOmacTu MEOUIIMHCKMX HayKa Ha YCBajame, a Mo
n00MjeHO] TTMCaHO] carjlacHOCTH oJ00paBa jaBHa ofbOpana nmpea Komucujom y cacrtaBy:

Kowmucwuja 3a orieny u on0pany 3aBpIieHe JOKTOPCKE JUCEPTAIH]E Y CaCTaBYy:

1. Ip. cu. parana Jlakuh, penoBau podecop, YHuBep3uteT y beorpany - @apmarneyrcku
(dakynret (Vxa Hayuyna obnact: ConujanHa gapmarija u dpapmareyrcka npakca)

2. JIp. Hp cu. Anexcanapa Josuh-Bpanem, pegosau nmpodecop, Yuupep3utet y beorpamy
— Memumuacku daxynret (Yika HaydyHa obnact: ConujaiHa MEeIUITMHA)

3. Ip. cu. Augpujana MunomeBuh ['eoprues, moreHT, YHUBep3uteT y beorpamy -
®dapmaneyrcku  akynrer (Yka HayuyHa oOmact: ConujanHa dapmanuja  u
(hapmarieyTcka mpakca)

VYuusepsureT je aana 21.10.2025.rogune cBojum akrom 6p.: 02-01 6p: 61206-3869/2-25 nao
CarjacHOCT Ha MPEUIOT TeMe JOKTOPCKE JUCEepTaIlHje.

Kanmunar mar. dapm. Jlyman Bykmuposuh, oGjaBuO je pe3yaTaTe U3 OBE JOKTOPCKE
JHcepTalyje y Tpu pana kareropuje M22 y mehynaponnum yaconucuma ca CLIU nucre:

1. Vukmirovié D, Krajnovi¢ D, Odalovi¢ M. Translation, adaptation and psychometric
testing of the Digital Health Technology Literacy Assessment Questionnaire (DHTL-
AQ) in the Serbian language. Int J Clin Pharm. 2025 Apr;47(2):365-72
Kareropuja: Pharmacology & Pharmacy
Nmnakr daxrop 2 (2024) = 3,2(126/352); M22, Umnakt ¢axkrop 5 (2024) =
2,7(176/344); M22

2. Vukmirovi¢ D, Krajnovi¢ D, Odalovi¢ M. Evaluation of digital health technology
literacy among community pharmacists in Serbia. J Am Pharm Assoc.
2026;66(1):102958
Kareropuja: Pharmacology & Pharmacy



HNmnakr ¢axrop 2 (2024) = 2,5 (181/352); M22, Umnakt pakrop 5 (2024) = 2,2
(220/344); M22

3. Vukmirovi¢ D, Krajnovi¢ D, Odalovi¢ M. Exploring Community Pharmacists’
Awareness, Attitudes, and Experiences with Digital Health Technologies: A Focus on
Mobile Applications for Diabetes Mellitus Self-Management. Pharmacy. 2026 Mar
2;14(2):39
Kareropuja: Pharmacology & Pharmacy
HWmnakr daxrop 2 (2024) = 1.8 (244/352); M22, Umnakt ¢akrop 5 (2024) = 2,0
(231/344); M22

OmiyKky AOCTaBUTH: KaHIUIATy, YHUBEP3UTETY, WIaHOBUMA KOMHCHU]E, JACKaHY, CEKpeTapy,
MpoJIeKaHy 3a MOCIEIUINIOMCKE CTyauje, MeHTopuMa (mpod np. Hymaka KpajnoBuh u
npod.ap. Mapuna Oxanosuh), Ojicexy 3a HaCTaBy U CTyJCHTCKA IUTamba, OJCeKy 3a MpaBHE U
OTILLTE MOCJIOBE, OCIOBHOM CEKpeTapy, npeacenHuky Komucuje 3a nociegunioMcKke CTyamje
— nokropcke crynuje (Ilpod. np buskana Auronujesuh) u apxuBHu.

MPEJICEJTHUK
HACTABHO-HAYYHOT BERA
®APMALEYTCKOT
®AKYJTETA

IIpod. np Harama borasan
CranojeBuh



HACTABHO-HAYYHOM BERY YHUBEP3UTETA Y BEOI'PA/1Y -
GAPMALEYTCKOI' PAKVYJITETA

KOMUCHUJINA 3A TOCVIEAUITJIOMCKY HACTABY - JOKTOPCKE CTYIUJE

Ha cegnuum HacraBHo-nayuHor Beha YHuBepsurera y beorpamgy — @apmaneyrckor ¢akynrera,
onpskanoj 09.04.2026. rogune, ouryka 6poj 790/2, umeHoBaHU Cy wiaHOBH Komucwuje 3a olieHy u
o0paHy 3aBpIleHE JOKTOPCKE IUcepTanyje KaHauaara marucrpa dapmarnuje Jymrana M.
Byxmuposuha, mon nacinoBoM: ,,CTaBOBH, MCKYCTBa M NMHCMeHOCT (papmaueyra y o0jacTu
ynorpede TMrHTAJIHUX 3IPABCTBEHUX TEXHOJIOTHja ca (POKYCOM HAa MOOMJIHE alJIMKaluje 3a
nauMjeHre ca qujaderecom.

OBa nokropcka Te3a ypaheHa je mox MeHTOpcTBoOM Jp. cil. Jlymanke Kpajuouh, penoBHuU
npodecop, Yuusepsutrer y beorpagy - ®apmaneyrcku Qakynrer (yka HayyHa oOnacT:
Couwmjanna Qapmanuja u Qapmaieyrcka mpakca) u jap ciu. Mapune OpamoBuh, penoBHH
npodecop, Yuuepsutera y beorpany - dapmaneyrckor ¢axynrera (yka HaydHa 00iacT:
Conumjanna dapmaryja u papmareyTcka mpakca).

Y1aHOBM KOMUCHje 32 OIICHY U 0JI0paHy JOKTOPCKE TUCEPTaIfje y CacTaBy:

1. Hp. cu. dparana Jlakuh, pegosau npodecop, YauBepsuret y beorpany - @apmarneyrcku
dakynrer (yxa HaydHa obnact: ComnujanHa ¢apmanuja u ¢papMaleyrcka mpakca)

2. Hp. Hp cu. Anexcanapa Josuh-Bpanem, penosau npodecop, Yauep3uteT y beorpamy —
Menummacku daxynret (yka HaydHa oonact: ConrjaaHa MEIuIlnHa)

3. Hp. cu. Annmpujana MunomeBuh [eoprues, aouneHT, YHuBep3uteT y beorpany -
dapmarieyrcku akynrer (yka HaydHa obnact: ConmjanHa papmanuja u papmareyrcka mpaxca)

UnanoBu Kommcuje cy mperienany NpHIIOKEHY AMCEpTandjy W moaHoce HacraBHO-HaydHOM
Behy YauBepsurera y beorpany — @apmarneyrckor ¢axynrera cieaehn H3BemTaj:

MN3BEIITAJ

1. OCHOBHHU TOJALM O KAHJUJATY U NMPUKA3 CAJIP)KAJA JIOKTOPCKE
JTNCEPTALIMJE

Kangunar dyman M. Bykmuposuh, pohen y beorpamy 1988. rogune, nursiomupao je Ha
dapmarneyTckoM ¢pakyaTery Yausepsutera y beorpany 2012. roause ca mpoce4HoM oLieHoM 9,2.
Ha wuctom ¢akynrery 2014. roamHe 3aBpIIMO je CHELMJAIMCTHYKE aKaJeMCKe CTyauje -
Wupycrpujcka dapmanuja ca npocedHoMm oneHoM 10. HakoH OCHOBHUX CTyauja 3aBpLIHO je
MPUITPABHUYKHU CTAX U MOJ0XKUO CTPYYHH MCIIUT 3a (papmarieyte 2014. roguse.



JIOKTOpCKe akageMCKe CTyAHje Ha mporpamy ¢apmMaieyrckux Hayka ynucao je 2020. rogune, a
HayYHOMCTPaKUBAYKK paja o0aBibao je npu Kareapu 3a conujanny dapmanujy u gapMareyrcko
3akoHOJaBCTBO PapMarieyTckor dakynrera YHuBep3uTeTa y beorpany.

JIOKTOpCcKa aucepranyja KaHAugara [0 HAclIoBOM: ,,CTaBOBM, HMCKYCTBA M HMHCMEHOCT
¢apmaneyTa y 06JacTu ynorpede TMrMTATHUX 3APABCTBEHUX TEXHOJIOTHja ca (poKycoM Ha
MOOW/IHE alUIMKALMje 3a MalujeHTe ca aujaderecoM™ caapku JieceT norasiba: 1. YBom, 2.
[useeBn, 3. Marepujamu u metone, 4. Pesynraru, 5. Jluckycuja, 6. 3akspydak, 7. Jluteparypa, 8.
[Tpuiiosu, 9. buorpaduja ayropa u 10. UzjaBe. JlokTopcka maucepranyja ykbydyje cCaKeTak Ha
CPIICKOM M €HIJIECKOM je3UKY U CaJprkKaj TOKTOPCKOT pajia, Kao U MOTIHCAHE U3jaBe O ayTOPCTRY,
WCTOBETHOCTH INTaMIIaHE W EIIEKTPOHCKE Bep3Wje M KOpHIINemy IOKTOPCKE AucepTaIyje.
Hucepranyja je HampcaHa JaCHUM U IperIeIHUM CTUIIOM U oOyxBarta 129 crpana ca 9 ciuka, 16
tabena u 114 nurepaTypHuX HaBOJA.

YBOA TOKTOpPCKE TUCEpTaIHje CaIp)Ku TpEries JIMTEpaTypHUX ToJaraka O JUTUTAITH3ANUJH U
TpaHchopMmanuju ynore dapMaleyTa y 3paBCTBEHOM CUCTEMY. Y OKBHUPY TEKCTa MPEICTaBIbEHE
Cy TpaJMIIMOHATHE ¥ MPOIIMpPEHe yiore (apMmarieyTa, ca akIleHTOM Ha CaBETOBAaE IMalljeHara,
yIpaBJbakbe XPOHUYHUM OosiecTMa U MHTeprnpodecuoHanHy capaamwy. [loceOHo je ncrakuyra
MpUMEHa JUTUTATHUX 3apaBcTBeHUX TexHonoruja ([A3T), ykpydyjyhu mMoOumHO 3apaBCTBO,
matdopme 3a TenedapMalrjy ¥ CHCTEME 3aCHOBaHE Ha BEIITAYKO] MHTEIUTCHITU]H, KA0 ¥ HbHXOB
3Hayaj TOKOM MaHAeMmuje Oojiectu kopoHa Bupyca 2019 (COVID-19). Y 3acebHOM aeny naar je
mpervie]] 3aKOHOJABHOT OKBUpA amoTekapcke nenatHoctd 'y CpOuju, ca HamiackoM Ha
MoryhHocTH (apmarieyra ga Tpyxkajy JOJaTHE YCIyre M aKTHBHO YYECTBY]Yy Y IUTHTAIHO]
TpaHcdopMaIju 3ApaBcTBEHOr cuctema. Haenen je HammonamHu mporpamM IUTHTAIM3aIN]je
3paBCTBEHOT cucTeMa 3a nepuoj 2022—-2026. ronuHe, Koju penBrha HHTETpaIjy arnoTeKapcke
JETAaTHOCTH KpPO3 EJIEKTPOHCKE pelenTte, 37ApaBCTBEHE KApTOHE W IEHTpaju30BaHe Oase
nomaraka. Iloce6HO moTmaB/be MOCBEhEHO je 3ApaBCTBEHO], TUTHTAIHO] W JUTHTAIHO]
3[paBCTBEHO] MHCMEHOCTH, y3 JAe(PUHUIIM]E M 3HA4a] OBHMX KOHIIETIaTa 3a IMalHjeHTe |
3paBCTBEeHE pagHuke. McrakHyTa je moTrpeba 3a pa3BojeM KoMITeTeHInja (papmarieyra y 00acTu
JMTUTAHOT 3/IpaBJba, KAa0 M BAXKHOCT TNpodecHoHaiHe 3IpaBCTBEHE MHCMEHOCTH Y
KOMYHUKAIMjH ca MalUjeHTUMa. Y HACTaBKy j€ OMHCAHO MEPCHE JUTHUTAIIHE 3JPABCTBEHE
MMMCMEHOCTH, ca MpUKa3oM Hajuyenrhe kopunrheHux UHCTpyMeHaTa kao mto je eHEALS (eHealth
Literacy Scale) cxana, xao u HoBUjux anara nonyr DHTL-AQ (Digital Health Technology
Literacy Assessment Questionnaire) YNIUTHHKA, KOJU TMPOLEHY]Y (YHKIHOHATHY U KPUTHUKY
JUTUTATHY MUCMEHOCT. 3aBpIlIHU /€0 YBOJAa yCMEpEH je Ha XPOHMYHE He3apa3He OoyiecTu, ca
OoCEeOHUM OCBPTOM Ha JujadeTec Kao MpencTaBHUKa oBe Tpyne. [IpencraBibeHu cy mojanu
CBeTcke 37paBCTBEHE OpraHU3allMje O YUeCTaJlOCTH M TocleAuiiamMa aujabereca, pakTopuma
pHU3UKa M jaBHO3JpPAaBCTBEHOM 3Hauajy Oonectd. L{usbeBH JAOKTOpCKe aucepTanuje MOCTaBJbEHU
Cy y OJHOCY Ha MPETXOJHO MyONMKOBaHE pe3yATaTe W MOTEHIHMjaTHH JOMPHUHOC (hapmaiieyra y
npyxkamy ¢apMaleyTCKiuX Yyclyra W CaBeTOBama MOAPKAHOT JUTHTAIHUM 3IPaBCTBEHUM
TEXHOJIOTHjaMa (XUII0Te3a UCTPAKUBAA).



Ln/beBU MCTPAKUBaA CY jaCHO JIe(DUHICAHU M TIOJICJbEHU HA YSTUPH LIEIHHE!

1. IlpeBox, KyATypoOJIOLIKa BaIUAAIMjA U IICUXOMETPUJCKO TECTUPAE CPIICKE BEP3Uje CKaJle 3a
MPOIEHY MHCMEHOCTH Yy OONacTH ynorpeOe AWTHTATHHX 3paBCTBEHHX TexHonoruja (DHTL-

A0).

2. IIporieHa MUCMEHOCTH y 001acTH YNOTpeOe UIHTATHUX 3/[PAaBCTBEHUX TEXHONIOTH)a - Digital
Health Technology Literacy (DHTL) won ¢apmarieyra y jaBHUM amnoTekama y PemyOmurm
CpOuju, ynorpeOOM BaJMAMPAHOT YIHTHUKA Ca 3aJ0BOJbaBajyhuM ICHUXOMETPHUJCKUM
KapaKTepUCTUKaMa.

3. UcnuTtuBame cTaBoBa U MCKycTaBa (hapMalieyTa y jaBHUM anoTekama y Penyomunu Cpouju y
Besu ca J13T.

4. UcnuTtHBame cTaBOBa U MCKycTaBa (papmalieyra y jaBHUM anotekama y Penyonunu CpOuju y
BE3U ca YMmoTpeObOM MOOWJIHUX arjIdKalhja KOjeé MOTYy KOPUCTUTH TMAalUjeHTH OO0OJeNH Of
nujabereca.

VY nornarsby Martepujajm U MeToe onucaHe cy (a3e uCTpakuBama y CKIaAy ca TOCTABJLEHUM
uuM/beBUMa. JleTaJbHO Cy MpHKa3aHW MOCTYMNIM TpeBohema M KYITYpOJIOIIKE aJanTanuje
WHCTPYMEHTa, (OopMHUpakE Y30pKa, AU3ajH U CIIPOBOhEHE HCTpaKMBamka, KA0 U CTATUCTUYKA U
TICUXOMETPHJCKA aHan3a T0O0MjeHUX MoaTaKa.

[IpBo HCcTpakuBame 00yXBaTUIIO j€ MPEBOJ U KYJATYPOJIONIKY BaJIMIAIM]y CPIICKE BEP3Hje CKajle
DHTL-AQ. 3a xopumiheme OpUTHHAIHE BEp3uje YIMUTHUKAa 00e30eheHa je cammacHocT ayropa
(Yoon J. u cap.). Onucanu cy Kopaiy MpeBoja, MOBPATHOT MPEBOAAa U KOHCEH3yC MCTpakuBaua,
Kao M MWioT-TecTupame Mehy dapmaneyruma paau mpoBepe pa3syMJbUBOCTH IHUTamba.
Jledbunucana je BelIMYMHA y30pKa 3a MCHUXOMETPHUJCKO TECTHUpAE, a CIPOBEJCHE Cy aHAIM3e
MOY3/ITaHOCTH U BAJIMTHOCTH MHCTPYMEHTA, YKIbYuyjyhu Cronbach a., split-half Tect, TecT-perect
U eKCIUIOpaTopHy (akTopcKy aHanu3y. HaBeneHe cy M mepe 3a OYyBame€ aHOHUMHOCTH
YYECHHKA, Ka0 M €TUYKHU acHeKTH T0OpOBOJbHOT yyerha.

JIpyro uctpaxuBame OWIO je CTyAuja Mpeceka yCMepeHa Ha MPOIeHy MMCMEHOCTH (hapmareyTa
y obmacti ymorpebe IUTMTaTHHX 3ApPaBCTBEHHX TexHoioruja. [IpuMemeHa je BaiuaupaHa
cprcka Bep3uja DHTL-AQ ckane W J0AaTHH YIOUTHHUK, ca CeKlUjama Koje oO0yxBarajy
coryo-nemMorpadcke mogarke, MEpIENIHjy JUTUTATHOT 37paBjba W ONIITY JWTHTAIHY
IUCMEHOCT ucnuTaHuka. OmnucaH je Mpolec Kpeupama YIUTHHKAa Ha OCHOBY JIUTeparype H
KOHCEH3yca UCTpakuBaya, Ka0 ¥ HAYMH MPUKYIJbakbha MOAaTaka y OHJIajH U ManupHOj GOPMH.

Tpehe ncrpaxxuBame pokycupanso ce Ha CTaBOBE U UCKYCTBa (hapMarieyTa y Be3u ca IUTUTATHUM
3paBCTBEHUM TEXHOJIOTHjaMa M YyHoTpeOOM MOOMIHMX AarulMKalija Koja MalldjeHara ca
nujaberecoM. YOUTHUK je cajp)kao IMoceOHy cekuujy ca 26 mnHTama, YCMEPEHUX Ha
MH(POPMHCAHOCT, CTaBOBE M Tpakcy ¢apmaleyra y paay ca OBOM IONYJIalMjoM HalujeHara.



Omnmcan je mocTynak pa3Boja MHUTamka, BUXOBA MPHIIAr0heHOCT HUJBHO] TPYIHM M HAYUH aHAIIM3e
NOOUjEeHNX OJIrOBOPA.

HcrpaxkuBama cy cripoBeieHa Mehy dapmarieyruma 3arocieHuM Y jaBHUM arnorekama y CpOuju,
y3 IPUMEHY OHJIjH M MaMpPHUX BEp3Hja yITUTHHUKA.

Pe3yaraTu TOKTOpCKe AnCEpTanuje Cy MPEenIeHO IPYIHCaH y TPU INIaBHE LEJIMHE y OJHOCY Ha
TPH HAayYHO-UCTPAXKHUBAUKE CTYyNH]e, KOje IpaTe MPETX0JHO onucane (ase. Y 0BOM MOIIABIbY CY
Ha cBeoOyXBaTaH W jacaH HAauWMH TEKCTYaJHO M TpauuKy NMpUKa3aHH OPUTHHAIHU PE3YNTaTH,
1ok je y normaniby Juckycmja oOyxBaheHa aHanm3a U pa3marpame J0OMJEHUX pe3yirara ca
KPUTHYKMM OCBPTOM Ha pe3ylTare CIMYHUX HUCTpakuBamwa. lcTakHyre cy npeaHocTd u
OTpaHHU4YCH:a CBUX CIIPOBCACHUX UCTPa)KUBabA.

3ak/by4ak MPUIIOKEHE JTIOKTOPCKE AMCEPTAIUje Calp>Ku HaBEeIEeHE OCHOBHE 3aKJbyYKE Y BE3H Ca
pe3yiTaTiMa UCTPAKUBAKA, H Y CKIIAAY ca MPETXOIHO Je(PHHUCAHUM ITUJHEBUMA.

Jluteparypa oOyxBara cnucak pedepeniu (114) xoje cy xopumiheHe y OKBHpY HpUIIOKEHE
JIOKTOPCKE TUCepTaIuje.

[Tornassbe Ilpuiio3n obyxsara ocam nenosa, [lpumor 1: Jlucra ckpahenuiia u o3naka, [Ipunor 2:
Ckana xopuntheHa y nwioT ¢(a3u uctpaxuBama, [Ipwor 3: Ckana kxopuirhena y ¢asu
ncuxomeTrpujcke Banmnanuje, [pumor 4: Konauna Bep3uja ynutHuka npumermeHa y 11 u 111 dazu
ucrpaxuBama, [Ipumor 5: ROC xpuBe cprncke Bep3uje ynutHuka DHTL-AQ 3a paznuyuute
MEepIEeHTUIHE TpaHuuHe BpemHoctu, [lpumor 6: Crmcak TaGema, [lpumor 7. Crmucak ciuka,
[Tpunor 8. Ob6jaB/beHN pajloBU KOjU YMHE CACTaBHH JEO JTOKTOpcke nucepranuje. buorpaduja
ayTopa caJpxu kparky oumorpadujy kanaunara. [lornassbe U3jaBe cagpxu u3jaBe 0 ayTOPCTBY,
HCTOBETHOCTH ILITaMIIaHE U €JIEKTPOHCKE Bep3Hje U KOpHUIIhewhy TOKTOPCKE AUCepTaluje.

1.1. Onayke ETnuke Komucuje ®dakyJrera u ocrajie HeONXoJAHe eTHYKE OTyKe

HcTpaxuBame je peaM30BaHO y CKIaay ca BakehHM eTHYKMM NPUHIMIIAMA M CTaHAApIuMa
HUCTpaXXuBama y o0OnmacT OMOMEIUIIMHCKMX Hayka. HujemHa o MCTpaXMBauyKuX CTyAja HUjE
YKJbyYWBaja TAIMjeHTe HUTH Ouoyiomku Marepujan mnanujeHara (M3jaBa MeHTOpa Of
16.03.2026).

CBa HaBelleHa HCTpaXKUBama Cy 0l00peHa o cTpaHe ETWykor koMuTeTa 3a OMOMENUITMHCKA
uctpaxkubama Dapmaiieyrckor ¢axynrera YHusepsurera y beorpany (omodpemwe 6poj 355/1, ox
07. pebpyapa 2023. roaune). CBU UCHUTAHUIM Cy JOOPOBOJBHO JAJIM MPUCTAHAK JIa YUECTBY]Y Y
UCTPaXHBaWky U J1a c€ MPHUKYIIJBEHH MOAAIU MOTY KOPHUCTUTH y HAyYHO-UCTPaKUBAYKe CBpXE, 3a
aHaJM3y U MyOJIIMKOBambe pe3yirara.

2. OITMC MIOCTUT'HYTHUX PE3YJIITATA

Ilpeu yumn



Y 1pBoj ¢dasm wucTpaxuBama CHPOBENCH j€ NPEBOJ, KYITYpOJIOINKA ajanTtanuja u
NICUXOMETPHUJCKO TeCTUpame cprcke Bep3uje ckane DHTL-AQ. IIpeBoa je U3BpIICH y3 OUyBame
M3BOPHOT 3HaueHwa M jacHohe Gopmynanuja, a y mporecy aanrtaiuje yBeieHa je JoAaTHa Omiuja
OJITOBOpa ,,HEMaM MCKYCTBa, 4YMME je IMOCTHrHyTa Beha mpenu3HoCcT M (PYHKIHMOHAITHOCT
uHcTpymeHTta. [lunor-tectupame Ha y30pKy onx 22 dapmareyra mokasaio je Ja Ccy NMHTamka
YIJIAaBHOM pPa3yMJbHBa, y3 MOTpeldy 3a MamUM HM3MeHama y GopMmyianuju nurama 3 u 4 paau
jacHujer Tymadema. [IlcMxoMmeTpujcKka aHajaM3a CIpOBelIeHa Ha Y30pKy oa 162 wucrnHuTaHuka
nokasaja je o0py yHyTpallky KOH3UCTEHTHOCT U MOY3/1aHOCT CKajie. YOUEHO je Jia OTIUTama
y OKBUPY MHTama 2, koja ¢y ce onnocunia Ha KT ukoHe, mMajy HUCKY KOpenaiujy ca OCTaIuM
CTaBKaMa M HETraTHBHO YTUYYy Ha TOY3JaHOCT MHCTPYMEHTA, Ma Cy M30CTaBJheHA M3 (hMHAITHE
Bepauje. Penykunjom ckane ca 34 Ha 25 craBku BpeaHoct Cronbach o je nosehana ca 0,798 Ha
0,822, mto je MOTBPAUIIO TOOOJBIIAKE MOY3/IaHOCTU. TeCT-peTecT aHain3a MokKaszajia jeé BUCOK
creneH BpeMeHcke crabunHoctu (/ICC = 0,981), nok cy (dakTopcka aHanmu3a W poTaluja
uaeHTuQUKOBaie TpuU (QakTopa KOoju 3ajeqHo objammaBajy 52% BapujaOMIHOCTH MOJaTaKa.
[IpBu QaxTop oaHOCH ce Ha yNoTpedy IUTHTATHUX 3IpaBCTBEHUX allIMKaluja, Ipyrd Ha
MpOHANaKEHke TMOY3JaHUX 3APAaBCTBEHUX MH(pOpMalMja HAa WHTEpPHETY, a Tpehu Ha TEXHUUKY
KOMIIETEHTHOCT y TojemaBamy arnkamnuja. Konauna cpricka Bep3uja DHTL-AQ canpxu 5
MUTama ca 25 CTaBKH U TMOKasalia je 3aj0BOJbaBajyhe MCUXOMETPUjCKEe KapaKTePUCTHKE, IITO je
MOTBPl)EHO KPO3 CBE CIPOBEICHE aHAJH3E.

Jpyeu yun

VY npyroj ¢da3u ucTpakuBama NPOlLCHHUBAHA je ITUTHUTATHA MUCMEHOCT (apMaleyra y jJaBHUM
anorekama y CpOuju mpuMeHoM Banmnaupane cpricke Bep3uje DHTL-AQ ckane. MunumanHa
BEJIMYMHA Y30pKa, ofpeheHa ca HMBOOM MOY3MaHOCTH o1 95% u maprunom rpeuike ox 5% Ha
OCHOBY YKyImHOT Opoja (apmaiieyra 3amoCICHHX Y JaBHHM aroTekamMa, u3Hocuia je 365
y4€CHHUKA. YKYIHO je NPUKYIUbEHO 368 BaJIMIHMX OArOBOpA, IIPU YEMY Cy MCHMTAHULU MUMAJIH
IIPOCEYHO PagHO MCKycTBO oX 13,9 roauHa, a BehuHy y30pka 4MHMIE Cy *eHe. Pesynraru cy
nokasanu Jja je BehumHa Qapmaneyra npunajzana KaTeropujd Cpelmer HUBOA JUTMTalIHe
nucmeroctn (68,8%), ok je 15,2% wumano Hmzak, a 16,0% Bucok HuBOo. ROC aHaim3e
NOTBpAWIE Cy J00py AWCKPUMMHATHBHY CIHOCOOHOCT YNHUTHHKA, NpPU YeMy je€ TpaHUYHA
BpeIHOCT Ha 16. mepueHTHy Nokas3ajia HajooJby PaBHOTEXKY OCETJBUBOCTH U CHEIM(PUUHOCTH.
YoueHe Cy CTaTUCTMYKU 3Ha4ajHe pasivke u3Mmely rpyma ca pa3imuuTUM HUBOMMA JUTHTAIHE
IUCMEHOCTH. VMcnuTaHuiy ca HUICKMM HMBOOM MMAJIM Cy HajayKe paJHO MCKYCTBO U Hajuerthe
HUCY TNpeno3HaBaiMu Je(UHHULHM]y e-37paBCTBa, JOK Cy OHM Ca BHUCOKMM HHBOOM IIOKa3ajlu
HajOoJbe pesynTaTe y Mperno3HaBamwy 0jMOBa U YKYITHOM pe3ylTaTy Ha ckaiu. JlojatHa aHamusa
yKazajna je Ha pa3nuuure oOpacue kopuirhewma ApyIITBEHUX Mpexa. Behuna ¢apmarneyra
KOpHUCTUJIA je PYIITBEHE MpEXe y MPUBATHOM JKUBOTY, JIOK je mpodecroHanHa ynorpeba Ouia
orpannyeHa. Hajuemhe xopunthena miardopma y mpodecuoHaaHoM KOHTEKCTy Ouo je Viber,
nok cy Facebook, Instagram n YouTube Ounu 3HaTHO pehe npucytHu. LinkedIn je umao HHUCKY
3actymsbeHocT, a Twitter/X u TikTok ToTOBO na HHMCy KOopuIIheHH. Y TIOIIeay CBpXe



npodecroHanHe yrnoTpede IpYIITBEHUX Mpexka, Hajuemhe je HaBol)eHO MOBE3UBAE Ca JIPYrUM
¢bapmaneyruma, npaheme aKTyeTHUX 3/IPaBCTBEHUX MH(OpMaIja U KOHTHHYHpaHa MEAULIMHCKA
enykanuja. MamH J€0 HCIUTaHWKAa KOPHCTHO je MpeXe 3a KOMYHHKAlMjy ca IMalujeHTHMA.
Pesynratn DHTL-AQ ynuTHUKa TMOKa3ald Cy jacHE pas3nuke u3Mmel)y rpyma: MCHUTAHWIM ca
HUCKUM HHUBOOM Hajuemhe Cy HaBOAWIM Ja HEMajy HMCKYCTBa y KOpHIINEHY IAMTHUTATHUX
3IpaBCTBEHUX TEXHOJIOTHja, JIOK Cy OHHM Ca BHCOKAM HHBOOM IIOKAa3aJld BHUCOK CTEIEH
KOMIIETEHTHOCTH M CaMOCTaJITHOCTH Y CBUM JIOMEHHMA CKaJle.

Tpehu u vemepmu yusw

VY Tpehoj ¢a3sum ucTtpakuBama HCIUTAHW Cy CTaBOBU M MCKyCTBa (papMmalieyra y jaBHUM
anorekama y CpOuju y Be3u ca NMPUMEHOM JUTHUTATHUX 3JPAaBCTBEHUX TEXHOJOTH]ja, Ka0 W
CHeU(pHUYHO y BE3M ca ynoTpeOOM MOOMIIHUX aljiuKaluja Koje MOTy KOPHUCTUTH MalujeHTH
obonenmu on nujadereca. Y3opkom je oOyxBaheHo 368 ¢dapmarieyra, BehHOM 3aroCiIeHUX Y
npuBaTHUM anotekama (76,4%) u y ypbanum cpenunama (63,3%). Pesynraru cy mokazanu ga
Behuna dapmareyra Huje WHPOpMHCAHA O TOCTOjalby MOOWITHUX arIMKalyja 3a TOJPIIKY
3apaBoM HauuHy >kuBoTa (77,2%) HUTH O amjMKalyjaMa 3a caMmoylpaBibamke Oojemhy u
tepanujoM (84,2%). Undopmucanoct je Ouna 3Ha4ajHO MMOBE3aHA Ca HHUBOOM JIUTHTAJIHE
MUCMEHOCTH: (papmarieyTd ca BUCOKMM HuUBOOM DHTL wuemnthe Cy mpujaB/bUBaIM Ja MO3HAJY
oBakBe arumukanuje (70,1%), mox cy dapmaneyrn ca HUCKHM HUBooM DHTL Hajuemhe Owim
HeuHpopmucanu (83,3%). Y noreny craBosa o namujeHTuma, sehuna dapmaiieyra cmarpana je
Jla TAIMjeHTH ca AujabeTecoM TOoKa3yjy MHTEpeCcOBame 3a KOpHITheme MOOWMITHUX aruIhKalija
(89,4%), anu na je oHO yrmiaBHOM JenuMu4HO (43,5%) wnu perxo (36,1%). Camo mamu Opoj
¢dapmanieyra (oko 5%) HaBeo je a aKTHMBHO MpYy)Ka MOJPIIKY HalMjeHTHMa y yNoTpeOH OBUX
aruIMKaIja, pu 4eMy Cy y TOj TPYyNu JOMUHHpaIH (apMmareyTd ca BUCOKUM HuBooM DHTL.
QapmaneyTd cy y 3HA4ajHOM TMPOIEHTY MpPero3Hald KOPUCHOCT TO3HaBamba MOOHIHUX
ariMKaiuja y pagy ca nanujeHtuma — 58,4% je oueHuo Jia je To 3Hamhe YeCTO MU CKOPO YBEK
kopucHo. BehnHa ncnuranuka cmarpaina je na 6u dapmarieyru Tpedago aa UMajy aKTUBHY YIIOTY
y caBeTOBamY U eAykanuju nanujeHara (70-78%), kao u 11a je moTpedHO JOJaTHO yCaBplIaBambe
y o0JacTH AWTUTANIHMUX 3ApaBCTBEHUX TexHonoruja (87,5% 3a ommre anare; 89,7% 3a
arMkanuje 3a adjabderec). Y momieny HauMHa eaykanuje, gapmareyTd ca HUCKUM HHUBOOM
DHTL yemthe cy mpedepupanu enykainujy yxuBo (49,7%), nok cy dapmareytu ca BUCOKHUM
HuBooM DHTL Buille Oupainy OHJIAJH eAyKalujy y peaaHoM BpeMmeny (50,7%) wim camocTallHO
yuewe (52,8%). Kao najuemthu nmaumn uHdopmucama 0 HOBUM TEXHOJIOTHjaMa HaBoleHa je
enekTpoHcka momra (52,2%), y3 youeHe pa3iuke y OJHOCY Ha HHUBO JUTHMTaIHE MUCMEHOCTH.
Benuka Behuna dapmaneyra (92,1%) cmarpana je na Ou 3BaHMYHE MpENOpyKe y Be3W ca
MOOWJIHMM  amjMKalndjamMa 3a Jaujaberec  Ouiie  KOPUCHE Yy  CBAaKOJHEBHOM  pajy.

3. YIIOPEJHA AHAJIU3A PE3YJITATA JUCEPTAIMJE CA HNOJAIIMMA WH3
JIMTEPATYPE



Ilpsu yumn

Pesynraru mpBe (aze ucTpakuBama Mokazalud cy na je cpricka Bep3uja DHTL-AQ ckane
BAIW/IaH M TOY3[[aH MHCTPYMEHT 3a TNPOLEHY JIUTUTAIHE 3IPAaBCTBEHE MHUCMEHOCTH Mely
¢dapmaneyruma y jaBHUM anoTtekama. [Iporec nmpeBoaa u KylITypOJIOIIKe aJanTannje CupoBeIeH
je y ckimamy ca MehyHapoOHHM IIpernopyKaMa, y3 OdYyBaHYy CEMaHTHYKY M KOHIIETITyaJlHY
CKBHBAJICHIIM]y Ca OPUTHHATHOM BEP3UjOM, INTO je€ y CKJIAay ca CTaHJapauMa KOoju ce
npernopyvyjy |y JHTEpaTypu 3a aJanTandjy I[CHXOMETPHjcKUX wuHcTpymeHara (1).
[Munor-TecTUpame je MOTBPAMIO PasyMJBMBOCT W TPUXBATJBUBOCT YIUTHUKA Yy LUJBHO]
MOTMyJalKju, MITO YyKa3zyje Ja Cy CIPOBEICHE H3MEHE JOINpHHENe (QYHKIMOHATHOCTH W
METO/I0JIONITKO] pOOYCHOCTH CPIICKE Bep3Hje YIUTHUKA (2).

[TcuxomeTrpujcka aHanM3a mokasaia je 100py YHyTpalllkhy MOy3/IaHOCT U BPEMEHCKY CTaOMITHOCT
MHCTPYMEHTA, y3 BUCOK CTEIEH carlacHOCTU u3Mel)y moHoBJbeHMX Mepema. OBU Hajasu cy y
CKJIaJly ca JINTEepaTypoM KOja HCTUYE 3Haua] TECT-PETECT aHAIM3E U MHTpa-Kiaca Kopesaluje Kao
MoKaszaresba TOY3IaHOCTH HWHCTpyMEHara 3a MPOIeHY IUTHTATHUX KommeTeHija. JloOujeHun
pesyaTaTd TOTBphyjy MAa je YOUTHUK TIOTOJAaH 3a MPUMEHY Yy UCTpaXUBamkUMa Koja
Mo/pa3ymMeBajy TIOHOBJbEHA MeEpema, Kao W y eBadyanuju edekara oOpa3oBHUX U
npodecHoHaTHUX HHTEpBEHIIMja YCMEpPEHUX Ha yHamnpehewme AUruTaiHe 3ApaBCTBEHE
MTUCMEHOCTH.

dakTopcka aHalu3a je uACHTH(UKOBAIA TpU (PaKTOpa, MITO MPEACTaBIba OACTYIAKkE Y OJHOCY Ha
OpHWTHMHAJIHY BEP31]jy HHCTPYMEHTA Koja je npeauhaia yetupu (akropa. OBaj Hajna3 je y CKiIamy
ca ToJanMMa M3 JIMTepaType KOju YKadyjy Jna ajanTtaidja WHCTpyMEHaTa y pa3IuduTUM
KYJITYpOJIOIIKAM KOHTEKCTHMa 4YeCTO JOBOIM 1O PEAYKIHje WIH TperpyrnrcaBama CTaBKH,
nmoceOHO Kaja Cy OCHOBHE TUTHTANHE BemTuHe Beh mmupoko ycBojene (3). Y smreparypu ce
ucTuue Ja 0p3 pa3Boj MOOWIIHMX alUIMKalldja W AUTUTATHUX HHTEepdejca JTOBOIU O CMambEHa
JTMCKpUMHUHATUBHE BpemaHocT ocHOBHUX WKT cumbona, mTo je moTBpheHO W y OBOM
HCTpaxKuBamwy (4—06).

[Toceban mompuHOC qucepTalyje oriefa ce Yy YHICHUIM Ja je OBO IPBU HOKYIIAj MpeBoia U
ncuxomerpujcke Banmupauuje DHTL-AQ Ha CpPICKM je3uk W y nomynauuju Qapmauneyra. Y
JUTEPATypH HUCY UICHTH(HUKOBAHE CIMYHE CTYIHje Y PETHOHY, IITO Pe3y/ITaTe YNHH 3HAUYajHUM
3a JJaJbU Pa3BOj U MpUMEHY MHCTpyMeHTa. OB Hanas3u MojprkaBajy npenopyke melhyHapoIHUX
OpraHM3alyja Jia ce pa3BHjajy ¥ BaJUAUPAjy JOKAUTHO MPHIAro)eHH WHCTPYMEHTH 3a MPOLEHY
JIUTUTATHAX KOMIIETCHIMja 3PaBCTBEHUX paJHMKa, Kako Ou ce 00e30emuiia lbUXOBa a/IeKBaTHA
IpUIIpeMa 3a HOBe NMpodecrnoHaiHe yinore y AMrutanHoj epu (7).

Orpanuyema HUCTPaXHBamka, KAa0 MHITO Cy NMPUMEHAa WHCTPYMEHTAa Yy OIpaHHYEHOM OOuUMYy U
YCMEpPEHOCT UCKJbYYHBO Ha (apMalleyTe y jaBHUM aroTekama, y CKJIaay Cy ca Hala3uma Jpyrux
CTyAMja KOje HamamaBajy norpely 3a HIMpUM KOMIApaTHBHUM HCTPaXHUBambUMa U MPUMEHOM
MHCTPYMEHTA Y PAa3IMUUTUM Trpylama 37paBCTBEHUX paJHUKA. Y JHUTEpaTypu ce MCTUYe J1a je
NEPCHEeKTUBa 3IPaBCTBEHUX paJHUKA Yy TMONIENy YHOTpeOe IUTHTATHUX —3]PAaBCTBEHUX
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alUIMKaIyja joll yBEK HENOBOJBHO MCTPaXke€Ha, IITO JIOAATHO HAamiamasa morpedy 3a
CHCTEMAaTCKHM HCIUTHBAEM OBOI MHTamka M Pa3BOjeM LMJbAaHMX OOpa30BHUX HHTEPBEHIIUja
YCMEpPEHUX Ha javyame IUTUTATHUX KOMIIeTeHIHja (8).

Jpyeu yun

Pesynratn gpyre ¢asze wucTpakmBama NOKa3add Cy Ja NPUMEHa BAIUAMPAHOT YIUTHHKA
DHTL-AQ omoryhaBa cucteMarcKy MpoleHy JUTHTAIHE 3IpaBCTBEHE MIUCMEHOCTH (papMareyTa
y jaBauM anorekama y CpOuju. OBO mpencraBiba MPBH IMOKYIIA] TaKBe IMpOIEHe y nomaheM
KOHTEKCTY, 3aCHOBAaH Ha TICHMXOMETPHjCKH MPOBEPEHOM HHCTPYMEHTY, IITO je y CKJIAmy ca
npernopykamMa M3 JHUTEpaTrype O NOTpeOM pas3Boja M NMPUMEHE BAIMIHHX ajara 3a MpPOLEHY
JTUTUTATHUX KOMIIETEHITM]a 3paBCTBEHUX pagHuKka (9).

Knacuduxkamnuja dapmaneyra npema paznuuntum DHTL npodunuma mnokazana je na BehunHa
WCTIUTAaHUKA MPHUITaJa KaTeroprjamMa CpeImber MM BUCOKOT HMBOA JUTUTAIIHE MUCMEHOCTH, IITO
yKa3yje Ha pPelaTHBHO IMOBOJFHY CIPEMHOCT 32 MPHUMEHY IUTHTATHHX ajlara y (apMareyTckoj
npakcu. OBU HaJa3| Cy y CKJIaIy ca pe3ylTaTuMa UCTPaXkhBama CIpoBeeHor y EHrneckoj, rae
je taxohe yTBpheH BHCOK HUBO OUTHMTAlIHE MUCMEHOCTH Mel)y 3amociieHnMa y amnoTeKapcKoj
nemaraoctu (10). Unak, yaeo ¢gapmaneyra ca auckum HEBooM DHTL (35,9%) 6mo je 3Ha4ajHO
Beh” y oJHOCY Ha yJele ca HHUCKUM HHUBOOM OIIITe AWTUTanHe mucMmeHoctu (19,6%), mito
MOTBphyje /1a OMIIITe AUTUTATHE KOMIIETCHIIM]E HE MOApa3yMeBajy HY)KHO U crieruduyHa 3Hamba
1 BemTuHe HeonxoaHe 3a npuMeny J[3T. OBaj Hanas je y ckiiaay ca mojanyuMa Koju ykasyjy 1a je
JUTUTATHA KOMIIETEHTHOCT YOIIITEHO HM3paKeHHja KoJ Miiahux TeHepaiuja, ajau Ja IMOCToje
OTpaHWYEHa y ClIeU(PUIHIM 3HalkbHMa MOTPEOHNM 32 TpodecrnoHanny npumeny (11).

PanHo nckycTBO ce M3aBOjJIIIO Kao 3Ha4ajaH ¢akTop moBe3aH ca HuBooM DHTL: dhapmarieytu ca
kpahuMm cTaxoM TMOCTH3alM Cy BHUIIE pe3ylrare, MTO je Yy CKIaJy ca HPEeTXOAHUM
UCTpaXHBamkbUMa Koja TOKazyjy ga wiahu ¢apManeyrd TOCTHXKY BHIIE HHBOE JUTHUTATHE
nucmeroctn (10). Ca nmpyre crTpaHe, HUje YTBphHeHA CTAaTUCTHUYKM 3HayajHa IMOBE3aHOCT ca
I0JIOM, THIIOM arioTeKe, HHUBOOM 00pa3oBama MM Teorpa)CKoM JIOKAIHUjOM, IITO yKa3yje Ja OBe
KapaKTepPUCTUKE HUCY UMaJIe YTHIIA] Ha Pe3ylTare y UCIIUTUBAHO] TIOIYJIAIUjH.

Jenan on 3HaYajHMX Haja3a OJHOCH c€ Ha NMPOPECHOHATHY YNOTpeOy APYIITBEHHX Mpexka:
41,3% dapmarieyra HaBeso je J1a UX yOIILUTe He KOPUCTH Yy npodecruoHaiHe cBpxe. Mehy onnma
KOju uX KopucTe, Hajuemthe cy HaBohene mnarpopme Facebook, YouTube v Instagram, mto je y
CKiagy ca MehyHapoJHUM HCTpakuBambMMa, JOK je Viber Ouo mocebHO 3actynsbeH y Cpbuju,
LITO OfpakaBa JIOKAJHE KOMYHHUKallMoHe HaBuke. OBM pe3ynTaTu ykaszyjy Ha IOTEHLUjal
JPYIMITBEHUX MpEXa Kao JOMYHCKOT KaHaja 3a NMpo(ecHOHAIHY KOMYHUKAIM]y U KOHTUHYHpaHY

enykauujy apmareyra.

JloOGujeHn Hana3M MoKa3ajau ¢y j1a (apManeyTd A00po MO3HajJy OCHOBHE TUTHTAlIHE TEPMUHE,
aly Jia TOCTOjU MPOCTOp 3a yHampeheme y MO3HaBamky HOBUJUX TEXHOJIOTHMja Kao IITO CY
,,[JITACOBHU MOMOhHUIM U ,,HOCHBH ypehaju®. OrpaHndyeHo MO3HaBamke OBUX TEXHOJOTHja MUMa



nmocebaH 3Ha4aj ¢ 003MPOM HA KLUXOBY CBE Behy MpHUMEHy y 3[paBCTBY, IITO je y CKIagy ca
nojanuMa M3 JuTeparype o pactyhoj ymorpeOu HocuBuX ypehaja u amara 3acHOBaHUX Ha
BEIITAYKO] MHTETUreHImju (12—14).

Orpannuema CTyadje, Kao INTO Cy CaMONPOIICHA HMCIUTAaHWKA W JTUCTPUOYIMja YIIHUTHUKA Y
OHJIAJH M MamupHOj popMmu, y CKiIaxy Cy ca HajazuMma JPYrHuX HCTpaKuBama Koja yKasyjy Ha
notpedy 3a JIOHTUTYJUHAIHUM ¥ WHTEPBEHIMOHUM CTyIdjamMa paad OOJber pasymeBama
Y3pPOYHO-TIOCIICANYHUX OJTHOCA y Pa3BOjy MUTHTATHUX KomreTeHiuja (97-99). Yopkoc oBum
OrpaHUYCHbUMa, PE3YITaTH MpyXajy BpeaHe HH(opMalyje O JAUTHTATHUM KOMIIETEHIMjama
(dapmarieyTa 1 MpeacTaBbajy OCHOBY 3a JIM3aJHUPAE [IUJbaHUX MPOTrpaMa 0OyKe.

Tpehu u vemepmu yusw

Pesynraru tpehe ¢asze uctpaxupama, koja je oOyxBaTwiia Tpehu U YETBPTHU LIMJb, NTOKA3aJIH CY
CTaBOBE M HCKycTBa (apmareyra y jaBHUM anorekama y CpOuju y Be3u ca MPUMEHOM
JUTUTATHUX 37PABCTBEHUX TEXHOJOTH]a YOIIIITE, KA0 U CHEIMU(UUHO Yy BE3HW ca yMOTpeOOM
MOOWTHHX aruTHKaIija KOjeé MOTY KOPUCTUTH TIAllMjeHTH 000J1eH 011 Tujadbereca.

VY mnomieny OMIITUX IUTHTAIHUX 3APAaBCTBEHUX TexHoJjorvja (umib 3), Hajma3uW ykaszyjy Ha
orpannyeHy WHGOPMHUCAHOCT dapmarieyTa, IITO je Y CKIaay ca MojaluMa U3 JUTEpaTrype KOju
MOKa3yjy Ja HEeOBOJhaH HIUBO JUTUTAITHE IIMCMEHOCTH MOXKE JOBECTH JI0 CMambeHE €(hUKACHOCTH
WHTEPBEHIIMjAa U JIOMHJUX 3paBCcTBeHUX nucxoaa (17-21). V u3Bemrajy FIP-a u3 2025. roguHe
HarjameHa je KJbydyHa ymora apmareyra y YycMepaBamy IMalMjeHara Kpo3 yHoTpely
JMTUTATHUX aJlaTa, ajld U U3PaKECHE PA3IIMKe Yy CTETICHY CIIPEMHO CTH (hapMalleyTCKe paJHe CHare
Ha mio0amHOM HHMBOY (22). OBHM Hajasw MOTBphyjy Ja OTPaHWYCHO TO3HABAKHE JUTHUTATHUX
TEXHOJIOTH]a MOXE MPEJCTABIhATH MIPEMPEKY MYHO] MHTETPAIjU Y (papMaIieyTcKy IpaKcy.

Kanma je ped o MoOWIHMM aruMkaiyjama 3a IManujeHTe ca aujaberecoM (musb 4), pe3yiaTaTH
nmokasyjy na BehmHa Qapmaineyra HUje Ouia yrmo3HaTa ca HUXOBHM TOCTOJaeM, JOK je
MHPOPMHCAHOCT Omiia HemTo Beha y OJHOCY Ha aluTMKalMje 3a MPOMOLHU)Y 3ApaBUX CTHIIOBA
)uBoTa. OBH HaJIa3u Cy Yy CKIany ca cryaujoMm crupoBeneHoMm y Caymujckoj Apabuju, rae je
yTBpheH HH3aK HHBO HH(DOPMHUCAHOCTH O M-3IPaBCTBO AarlIMKalHjamMa, YIPKOC MO3UTHBHUM
CTaBOBHMaA IpeMa HBUX0BOj ynotpedbu (23). Cucremarcku Mperiieaun JuTeparype norsphyjy na
npUMeHa MOOWJIHMX alUlMKalMja y TPaKCH OCTaje OrpaHMYceHa (Qakropuma Kao WITO Cy
HEJIOBOJbHA MH(DOPMHUCAHOCT M HWXKU HHUBO JIMTHTATHE TUCMEHOCTH (24,25).

Pesynratu cTyaumje mokasalum Cy Ja HWHTEpHET IIperpara IMpelacTaB/ba Hajuemhu H3BOP
unpopmucama wmely dapmaneyruma ca BucOkUM HuUBooM DHTL, p0k cy mporpamu
KOHTHUHYHpaHE MEIUIIMHCKE eyKalllje U pa3MeHa HCKycTaBa ca Kojerama OWiIM JTOMUHAHTHHU
KaHam HMHpOpMHCama y LEJIOKYMHOM Y30pKy. OBHM Hala3W cy y CKIaAy ca MpPeTXOIHUM
UCTpaKUBamkbUMa Koja MoKa3yjy Ja cy (popMalii30BaHU M CTPYYHO MOCPEIOBAaHU KaHAIM U Jajbe
IJIaBHU U3BOpU MHPOpMaIHja 3a GapmarieyTe.



Behuna ¢apmarnieyra cmarpania je na manujeHTH ca aujaberecoM Tokaszyjy onpeheHu cremneH
MHTEPECOBamka 3a Kopulrheme MOOUITHHX arIuKaluja, ajad J1a je OHO yIIaBHOM JAeMUMU4HO. OBU
CTaBOBM Cy Y CKJIQJy Ca Halla3uMa JIPYTHX CTyAHja Koje MOKasyjy na QapmareyTd Mmperno3Hajy
MOTEHIIMjaT M-3/IpaBCTBO ajiaTa, aju Jia j¢ ’bUXO0BO MPAKTUIHO UCKYCTBO YECTO OrpaHUdeHO (23).
HcroBpemeno, mamu Opoj (apmarieyra HaBeo je ma je mmao (opmanHy oOyky y oOiactu
JIUTUTATHUX TEXHOJIOTH]ja, IITO je y CKIaay ca m3BemTajeM F/P-a koju HamamiaBa morpedy 3a
CHCTEMAaTCKHUM ja4arbeM JUTHUTATHUX KOMIETEHIja Kpo3 oopazoBame 1 KME (22).

Bucok mporenar dapmarmeyra u3pasuo je moTpedy 3a JoJaTHOM eaykamujoM, a BehuHa je
MoJipKajia pa3Boj 3BaHMYHUX CMEpHUIIA 32 yHoTpeOy MOOWIHUX artukanuja. OBU Hanasu cy y
CKIagy ca MelyHapoJHUM TPEHIOBUMA KOJU YKa3zyjy Ha MIOOaNHy MOTpedy 3a CTPYKTyHpPaHOM
JTUTUTATHOM €yKallMjoM U MHTETPAllMOHUM cTparerujama y papmaieyrckoj npakcu (10,26-28).
[Ipu Tome, npedepenuuje y popmaty eaykaiuje Bapupaie ¢y y 3aBUCHOCTH OJ HUBOA JIUTUTAJIHE
nucMeHocTH: (papmarieytu ca HkuM DHTL nipedepupanu cy oOyke y MpUCYCTBY TIperaBayva,
JIOK Cy OHM ca BumuM HUBooM DHTL moxa3uBanu Behe HHTEpeCcOBame 32 CAMOCTAIHO YCBajamhe
3Hama KpO3 MOJIyIapHE TMporpamMe H OHJajH pecypce. OBM HajlasW OJpakaBajy YTHIA]
JMTUTATHUX KOMIIETEHIIMja Ha CaMOIIOY3/Iathe y TEXHOJIOIIKH MOCPEAOBAHOM YUY€y, IITO j& Y
CKJIaJly ca MPETXOJHUM HCTPaKHUBamUMa y 001aCTH 37jpaBCTBEHE eaykanuje (26—28).

Y unemunu, tpeha ¢daza wucTpakmBama mokazana je na (QapManeyTH Tpeno3Hajy 3Havaj
JTUTUTATHUX 3APAaBCTBEHUX TEXHOJIOTHja W MOOWJIHHUX aruIMKalyja 3a aujadberec, anu Ja je
BUX0Ba HHPOPMHUCAHOCT U MPAKTUYHO MCKYCTBO orpaHuyeHo. OBW Hama3u nmoTBphyjy morpely
3a CHUCTEMAarTCKuM yHampehemeM aururaiHe NUCMEHOCTH Kpo3 ¢opmanHo obpa3zoBame,
KOHTHHYHpaHy Npo(ecHoHaIHy eayKalujy U pa3BOj CMEPHHIIA 3aCHOBAHUX Ha JOKa3UMa, KaKo
Oou QapmarieyT MOTIIM TpyKaTu 0e30emHy U e(puKacHy MOAPIIKY MAIjeHTHMa y AWTUTAIIHO]
epu.
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5. 3AK/bYYAK - OBPA3JIOKEILE HAYUYHOI JOINPUHOCA JOKTOPCKE
JTNCEPTALIMJE

Ha ocHOBy cripoBeneHHX HCTpaKHBamba U JOOMjeHUX pe3yirara, 4wiaHoBu KoMmucuje 3akipydyjy
Ia JUcepranyja TIpeicTaBjba 3HAdajaH HAydyHH JOTNPHHOC Yy OONacTH JUruTaiu3aiuje
(apmarieyTcke mpakce W MpOIeHE TUTUTATHE 3APaBCTBEHE NMHUCMEHOCTU (apMarieyra y jaBHUM
anotekama y Penyonuuu Cpbuju. PesynTtatu cBe Tpu ¢ase ucTpaxupama Mpyxajy cBeoOyxBaTaH
YBHJI y TUTUTAIHE KOMIIETeHLMje (papmalieyTa, Kao U y BHUXOBa 3HaWba, CTAaBOBE U UCKYCTBA Y
BE€3M Ca MPUMEHOM TUTUTAIHUX 37]PAaBCTBEHUX TEXHOJOTH]a U MOOMIIHHUX allIMKaluja.

[IpeBenena u KynTyposIOIIKK amantupana Bepisuja DHTL-AQ ckane mokas3ana je aJeKBaTHE
TICUXOMETPHUJCKE KapaKTePUCTHKE, YMMe je TOTBpHeHa HEHa IMOY3AaHOCT U BaJUAHOCT 3a
MPOLIEHYy MUCMEHOCTU y OONacTU TUTHTATHUX 3IPaBCTBEHUX TexHoynoruja. OBaj MHCTPYMEHT
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omoryhaBa cucremarcko mnpaheme HUBOA TUTHTATHUX KOMIIETEHIMja (apMmaneyra U MOXKe
CIIY)KUTH Ka0 OCHOBA 3a IUIaHHpame HUJbAaHUX OOpa3oBHUX M TPEeHUHT mporpama. IIporena
HUBOA U JIOMEHA TUTMTAJIHE 3APABCTBEHE IMHCMEHOCTHU IMOKa3aja je na (apMmaleyTd reHepaiHo
MOCeyjy 3aJI0BOJbaBajyhu HUBO OMIITE AUTHTAIIHE TUCMEHOCTH, JIOK je crienu(ruyHa MACMEHOCT
XeTeporeHa u y onpeheHuM JOMEHMMa HEAOBOJbHA. PalHO MCKYCTBO M MPETXOJHA H3JI0KEHOCT
JUTUTATHUM ajlaTAMa W3JBOJHJIM Cy C€ Kao 3HauajHu (aKTOpPH IOBE3aHH Ca HUBOOM
KOMIIETEHIIM]a, a youeHe claboCcTH, MOceOHO y JOMEHMMA KOjU 3aXTeBajy MPAKTUYHY MPUMEHY
3HaWa, yKa3yjy Ha MOTpely 3a CTPYKTYPHCAHOM U IHJHAHOM €yKAIIH]OM.

AHanmu3a cTaBOBa M UCKycTaBa ¢apMarieyTa UcTakia je Ja, Hako MOCTOJU CBECT O MOTEHIIN]aTHO]
BPEIHOCTH MOOWJIHHUX 3APAaBCTBEHHMX allIMKallMja Yy MOJPIIIM TMaldjeHTHMa ca JujaberecoMm,
BUX0Ba yrnoTpeda u o0yka octajy orpannueHu. @apmanieyTu Cy McKa3aiu 3HadajHy moTpely 3a
JIoAaTHUM 00Opa3oBameM, CMEpHHUIIAMa M TOJPIIKOM y TPHUMEHH JUTUTATHUX TEXHOJIOTH]ja
HaMEHCHUX MaljeHTUMa ca XpOHUYHUM Oojiectuma. OOpa3oBHU TIporpamu O6u Tpedano na oymy
MpuiaroheHn HUBOY IUTHTATHUX KOMIIETeHIMja (apmaieyra, y3 KOMOWHANM]y MOTyla
CaMOCTAJIHOT TeMIla Yydewa M NpucTyna HHopmanujamMa MyTeM e-IolTe, Kako Ou ce
00e30ennna Beha 10CTYHOCT M €(pUKAaCHOCT yCBajama 3Hamba.

CBeoOyxBaTHO, JUCepTandja JONPHUHOCH pa3Bojy HAydHUX HM TPAKTHIHUX OCHOBa 3a
yHanpeheme AUruTaIHuX KOMIIETeHIHja (papmarieyra, Gopmynucame Mpernopyka 3a Kpeupame
npodecHoHaTHUX CTaHAap/a U MHTErpalujy TUTMTAIHUX ajlaTa y CBAKOJHEBHY (apMaleyTcKy
npakcy. OBU pe3ylnTaTd NPEICTaBihajy TEMeJb 3a Jajbh pa3Boj ¢apMareyTCKuX Yyciyra u
HallMOHAJTHUX CTpaTErja TUTUTAIHOT 3/IpaBJba, IITO je OJ KJbYYHOT 3Hauaja 3a OAroBapame Ha
MPOMEHJPMBA OUYCKHBamka 3APABCTBEHUX CHCTEMa Yy AWTHTAIHO] €pu M 3a o00e30ehuBame
KBAJIMTETHE, Oe30e1He U hapMalieyTCKe 3IpaBCTBEHE 3aAIITUTE YCMEPEHE Ha TalijeHTa.

6. IPOBEPA OPUT'MHAJIHOCTHU JOKTOPCKE JUCEPTAILIUJE

Ha ocnoBy wusBemraja ox 29.04.2026. roawHe O TIPOBEpU OPUTHHAIHOCTH JIOKTOPCKE
mucepraruje Jymana M. Bykmuposuha, non HacmoBom: ,,CTaBOBH, HCKYCTBA H MHUCMEHOCT
dapmaneyra y odsiacTu ynorpede IMIruTajHUX 31PaABCTBEHUX TEXHOJI0ruja ca pokycom Ha
MOOMJIHE anJIMKaluje 32 ManMjeHTe ca qujaderecomM, xopuinhemem nporpama iThenticate
pPErUCTPOBAHO MOAYAapame TekcTra U3HocH 5%. OBaj creneH MOIyJapHOCTU TMOCTenuia je
MPETXOAHO MYOIMKOBAaHUX peE3ylTara HUCTpaKuMBamba [OKTOpaHAa, IMTara, JIWYHUX HMEHa,
OMILITUX MECTa M MoJaraka, ITo je y CKiIaay ca wianoM 9. [IpaBuiHNKa O MOCTYNKY MPOBEpE
OpPUTHHAIIHOCTH JIOKTOPCKUX JcepTalija koje ce Opane Ha YHuBep3urety y beorpany.

Ha ocHOBy cBera u3Heror, a y ckiagy ca wiaHoM 8. craB 2. HaseneHor IlpaBuiHuka,
M3jaB/byjeMO [a H3BeIITaj yKadyje HAa OPHUIMHAJIHOCT JOKTOPCKE AMCepTanmje, Te ce
NPONKCAHHU NMOCTYNIAK NPHUIIPEMe 32 IeHY 010paHy MOKe HACTABHTH.
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7. HPEJJIOT KOMUCHJE 3A OLHEHY 3ABPHIEHE JOKTOPCKE JUCEPTALIMJE

Ha ocHoBy m3noxkenor, Komucuja 3akipydyje 1a JOKTOpPCKA AMCEpTaIfja KaHAWIATa MarucTpa
dapmanuje Hymana M. Bykmuposuha uuja je u3pamga onoOpeHa Ha ceanunu Beha HaywyHmHX
o0nmacT MeENWIMHCKUX Hayka YHuBep3uteT y beorpany (Ommyka O0p 61206-3869/2-25 on
21.10.2025. roguue) ypahena npema omoOpeHoj mpujaBu. Kanmumar je ycmemHo peain30Bao
MOCTaBJbCHE IMJbCBE MUCTPAKUBAMA, & PE3YATATH MPUKA3aHH y OBOj JOKTOPCKO] JUCEPTALHUjH
NPE/ICTaBIbajy OPUTHHAIHO U CAMOCTAIIHO HAy4YHO JIEJIO Ca 3HAYajHUM HAyYHHUM JIOTIPHHOCOM Yy
obmactu conujanae apmanuje U Gapmareyrcke mpakce. Pesyiararu JOKTopcke AucepTaiuje cy
nyoJIMKOBaHU y TpH paaa y Mel)ynapoguum yaconucuma kareropuje M22.

Komucuja y HaBeneHOM cacTaBy IO3UTHBHO OII€HYje JTOKTOPCKY AHCEPTAIH]y Marucrpa
dapmammje Jlymana M. BykmupoBuha moj HacimoBom: ,,CTaBOBHM, MCKYCTBA M NMMCMEHOCT
(¢papmaneyra y ods1actu ynorpede IMIrUHTAaJHUX 31PABCTBEHUX TeXHOIO0THja ca poxkycom Ha
MOOM/IHe alUIMKalMje 3a nmanujeHrte ca aujaderecom® u npemiaxxe HactaBHo-HayuHoM Behy
®dapmarieyrckor (axynrera, YHUBep3uTeTa y beorpany na mpuxsatu oBaj M3Bemraj o u3pahenoj
JOKTOPCKOj nauceprauju U ynytu ra Behy HayuyHux oOmactu MeAMIIMHCKMX HayKa pajau
no0ujama cariaCHOCTH 3a JaBHY OJI0paHy JIOKTOPCKE JUCepTaInje.

30.04. 2026.

Komucuja 3a oueHny u o10paHy 10KTOpPCKe qucepTamnmje:

Hp cu. [parana Jlakuh, penoBHu npodecop
Yuuep3uteT y beorpany - ®apmaneyrcku daxkynrer

Hp cu. Anekcannpa Josuh-Bpanen, penoBau npodecop
Yuusepsuret y beorpany - Menuuuncku dakynret

Hp cu. Aanpujana Munomesuh ['eoprues, 1omeHT
VYuusep3uret y beorpany - @apmaneyrcku pakynTeT

15



YHUBEP3UTET Y BEOTPALY — PAPMALEYTCKU GAKYNTET

N3JABA MEHTOPA

UcTparkmBarbe cnpoBedeHe Yy OKBUPY [AOKTOPCKe JucepTauumje KaHAuAaTa Maructpa
dapmaumja AywaHa M. Bykmuposuh nop Hasmsom ,,CTaBOBU, UCKYCTBA U MUCMEHOCT
dapmaueyrta y o61actu ynorpebe AMrntanHux 3gpaBCcTBEHUX TEXHOI0rMja ca GoKycom Ha

u“

mobunHe annuKaumje 3a naumjeHte ca pgujabetrecom “ Huje paheHo y 34paBCTBEHO]

YCTaHOBU Ca HaLI,MJEHTVIMa, HUTU ca BUONOLKMM MaTepMjaﬂOM.

Y beorpaay,
16.03.2026.

CTyaeHT AOKTOPCKMX CTyAMja

maructpa ¢papmaumje OywaH Bykmuposuh

MeHTopWu:

Ap cu. MapuHa Oganosuh, pesosHu npodecop,

YHuBep3suTeT y beorpagy - PapmaveyTckun pakyntert

Op cu,. QywarHKa KpajHosuh, peaosHu npodecop,

YHuBep3suTeT y beorpagy - PapmaveyTckun pakyntert



OUEHA N3BELLUTAJA O NMPOBEPU OPUTUHANHOCTU AOKTOPCKE AUCEPTALMIE

Ha ocHoBy [MpaBu/iHMKA O MOCTYNKy NpOBeEpe OPUIMHA/IHOCTU AOKTOPCKUX AucepTaunja Koje ce
b6paHe Ha YHuBep3uTeTy y beorpagy v Hanasa y u3BelwTajy M3 nporpama iThenticate kojum je
M3BpLLUEHa NpoBepa OPUTMHANHOCTU AOKTOpcKe aucepTauuvje ,, CTaBOBH, HCKYCTBA U MUCMEHOCT
(¢apmaneyra y o0jacTd ynorpede AUTHTAJHUX 3APABCTBEHMX TEXHOJOruja ca (poKycoM Ha
MOOMW/IHE alJIMKAaLMje 3a Mamnujente ca Aujaderecom”, aytopa maructpa dapmanuje Jymana M.
ByxmupoBuha, KoHcTaTyjemo pa yTtBpheHo nogypaparbe TeKkcTa M3Hocu 5%. OBaj creneH
noAyAapHOCTM MocieAuua je TPETXOAHO IMyOJUKOBAaHHMX pe3yliTaTa HCTPaXHBama JIOKTOPaHAA,
LUTaTa, IMYHUX UMEHA, OMIITUX MECTa U MOAaTaKa, WTO je Y CKAagy ca YynaHom 9. MNpaBuiHuMKa.

Ha ocHoBY cBera M3HETOr, a y CKAagy ca 4yaaHom 8. ctaB 2. [MpaBUAHMKA O NOCTYNKy nposepe
OPUIMHANHOCTN OOKTOPCKMX AncepTalmja Koje ce bpaHe Ha YHMBep3uTeTy y beorpaay, nsjas/byjemo
03 W3BeLTa] YKasyje Ha OPWUIMHANHOCT AOKTOPCKe AgucepTtauunje, Te ce NponuMcaHu MocTynak
npunpeme 3a kbeHy oabpaHy MoXKe HacTaBuTH.

30. anpun 2026. rognHe

MeHTOpMU:

Mpod. ap AywaHKa KpajHosuh

Mpod. ap MapuHa Oganosuh



VHUBEP3UTET ¥ BEOIPAJIY
OAPMALIEYTCKU GAKVIITET
Bojsoae Crene 450

11000 beorpan

Bp,<355 /

Harym: 7.2.2023.

Ha ocroBy wiana 19. IlpaBunHuka o pagy LTHUKOT KOMHTETA 32 OHOMEIUIIMHCKA
uctpakupama ®apmaneytckor pakynrera y beorpany, ETHIKA KOMUTET 33 OroOMeIHIIHHCKA
nctpaxupama Papmareyrckor daxyarera y beorpany Ha ceaHHLH oapxanoj 3.2.2023.
roJHHe, I0HEO j&

OAJNVYKY

JIIAJE CE CATJIACHOCT 3a cnpoBoljerbe HCTPaKHBAbA MArucTpa dapmauuje Bykmuposuh
Jlymana, mop HasuBoM: "McrpakuBame 3Hama, CTABOBA M HCKyCTaBa bapmaneyra y
ATOTeKaMa O JIMTUTATHUM 3IPaBCTBEHHM TEXHOIOTH]jaMa ca noceOHUM (oKycoM Ha MOGHITHE
annuKauyje 3a nauujesTe ca aujaderecoM”, y WHIbY H3Paie AOKTOPCKE JcepTanHje.

Mon6y 3a japame carjacHocTd nopsene cy mpog. ap Jlymanka Kpajrouh u npod. ap
Mapuna Opanosuh, ca Karenpe 3a colmjaniy (apMalmjy ¥ MCTpaxmuBame (papmaieyTcke
npaxce ca Vaurepsutera y Beorpany - ®apmanueyTekor pakynrera.

OaIyKy JOCTABHTH: TIOJHOCHONMMA 3aXTEBA, HMEHOBAHOM, MPEACCIAHHKY Komurera,
cexperapy, wedy Ozceka 3a npasHe H ONLITE MOCIOBE, Ojicexy 3a HacTaBy M CTYACHTCKa
NMHATaka 1 ApXHBH.

APEICE/INKK ETHYKOT KOMUTETA
A BUOMETIMLIMHCKA UCTPAXKHBAIA
. Alpodyop Msan Crankosuh

'%i*

o’

w

5]

w?



Article

Exploring Community Pharmacists” Awareness, Attitudes,
and Experiences with Digital Health Technologies: A Focus on
Mobile Applications for Diabetes Mellitus Self-Management

Dusan Vukmirovié¢ 1:*

W) Check for updates

Academic Editor: Mohamed Hassan

Elnaem

Received: 14 January 2026

Revised: 12 February 2026

Accepted: 17 February 2026
Published: 2 March 2026

Copyright: © 2026 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license.

, Dusanka Krajnovi¢ 2

and Marina Odalovié 2

Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 450, 11221 Belgrade, Serbia

Department of Social Pharmacy and Pharmaceutical Legislation, Faculty of Pharmacy, University of Belgrade,
Vojvode Stepe 450, 11221 Belgrade, Serbia

Correspondence: dusanvukmirovic@yahoo.com

Abstract

Diabetes mellitus is a growing global health challenge, and digital health technologies
offer new opportunities to support self-management. Mobile applications can benefit
both patients and healthcare professionals; however, awareness and integration of these
tools into community pharmacy practice remain limited. As accessible frontline providers,
pharmacists are well positioned to promote digital health, yet their readiness and en-
gagement require further investigation. A cross-sectional survey was conducted among
community pharmacists in Serbia using a structured questionnaire. Developed through
a consensus-based process, the instrument assessed pharmacists’ awareness, attitudes,
and experiences with digital health technologies, focusing on mobile applications for di-
abetes self-management. Only 15.8% of pharmacists were aware of such applications,
and 2.4% reported receiving relevant training. Higher digital health technology literacy
was associated with greater awareness, confidence, and preference for digital learning.
Most participants supported expanding pharmacists’ roles in advising patients on digital
tools and expressed interest in structured education and official guidance. These findings
indicate limited awareness and training in mobile health applications among community
pharmacists. Enhancing digital competencies through targeted education and structured
guidance may facilitate greater integration of digital tools into routine pharmacy practice
and strengthen pharmacists’ roles in chronic disease management.

Keywords: digital health technology literacy; mobile health applications; continuing
professional development; chronic disease management; pharmaceutical care

1. Introduction

Chronic non-communicable diseases (NCDs) remain the leading cause of mortality and
morbidity globally. Among them, diabetes mellitus (DM) is a major public health concern,
affecting over 500 million people worldwide, and contributing to more than 2 million
deaths annually [1]. Its rising incidence has led many to label it a modern preventable
pandemic due to its widespread and persistent nature [2].

The rapid advancement of digital technologies in recent years has opened new avenues
for the prevention, monitoring, and management of NCDs. One notable area of growth
is the development of mobile and software applications designed specifically to support
self-management of diabetes by patients and aid healthcare professionals (HCPs) in clinical
decision-making [3].
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As pharmacy practice evolves, pharmacists are increasingly expected to become
“digital pharmacists”, capable of leveraging digital tools and technologies to enhance
patient care. This transformation requires expanded digital literacy, updated education,
and infrastructural support to fully realize the potential benefits of digital health [4,5]. This
perspective aligns with the International Pharmaceutical Federation (FIP), which identifies
digital health competence as a core requirement for the future pharmaceutical workforce
and emphasizes the need for systematic integration of digital technologies into pharmacy
education and practice [6,7].

In Serbia, continuing professional development (CPD) is a legal requirement for
pharmacists employed in the healthcare sector (community and hospital pharmacies),
regulated by national legislation and overseen by the Pharmaceutical Chamber of Serbia.
The National Competency Framework for community pharmacists provides a professional
reference for competency development and recognizes the use of information technologies
and digital tools in pharmacy practice [8]. While digital health competencies are not
explicitly mandated within CPD, elements of healthcare digitalization, such as electronic
prescribing, electronic health records, and pharmacy information systems, are included
in selected training programs. Structured training specifically focused on broader digital
health solutions remains limited.

A consensus report by the European Association for the Study of Diabetes (EASD)
and the American Diabetes Association (ADA) classifies diabetes-related digital health
applications into three broad categories: those designed for general health and wellness
monitoring, those functioning as standalone medical devices, and those that interface with
data from medical devices to support diabetes care [9].

These tools offer potential benefits in improving glycemic control, medication adher-
ence, and lifestyle modification. The report also emphasizes that HCPs should be aware
of both the benefits and limitations of such technologies and actively guide patients in
their proper use [9]. Recent research reinforces this call, noting that as digital tools become
more sophisticated and widely adopted, HCPs require clearer guidelines and training to
effectively incorporate them into routine practice [10]. This is particularly important in
community settings, where frontline providers can play a key role in bridging the digital
divide. Global professional bodies, including FIP, similarly stress the responsibility of
pharmacists to support patients in navigating digital health tools in a safe, effective, and
patient-centered manner [11].

Community pharmacists, due to their high accessibility and frequent patient contact,
are strategically positioned to promote digital health literacy and support the use of digital
tools for diabetes care. Studies show that pharmacists recognize the potential of digital
platforms, such as electronic health records, teleconsultations, and mobile applications,
to enhance patient engagement and outcomes, especially in underserved areas [10,12].
However, they also face challenges, including inadequate digital infrastructure, data privacy
concerns, and a lack of specialized training [12-14].

While pharmacist-led digital interventions have shown promise in improving diabetes
outcomes, few studies have explored community pharmacists’ awareness, attitudes, and
practical experiences with mobile applications tailored for diabetes self-management. A
recent systematic review of healthcare professionals’ perceptions, including those of phar-
macists, on marketed mobile applications for type 2 diabetes self-management, highlighted
generally positive attitudes but also identified significant gaps in awareness and confidence,
particularly among community pharmacists [15]. For instance, one of the studies included
found that only 56% of community pharmacists were aware of health apps, and of those,
60% recommended them to patients.
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Moreover, a separate systematic review of pharmacist-led digital health interven-
tions, including mobile applications, confirmed measurable benefits in glycemic control
and medication adherence, underlining the clinical value of these tools when effectively
implemented [16].

Although much of the existing literature originates from high-income countries with
well-established digital infrastructures, Serbia, like many low and middle-income nations,
offers a valuable lens through which to explore both the opportunities and challenges faced
by community pharmacists in engaging with digital health tools. Insights from this context
not only address a national evidence gap but also contribute transferable lessons for other
countries navigating similar digital transitions in primary care settings.

The aim of this study is to evaluate the awareness, attitudes, and experiences of
community pharmacists in Serbia concerning digital health technologies, with a particular
emphasis on the use of mobile applications for the self-management of DM.

2. Materials and Methods

The study employed a structured questionnaire developed following an extensive
literature review and preliminary exploratory work [15,17].

The first section collected sociodemographic and professional characteristics of the
participants (7 items). The second section included the Serbian version of the Digital Health
Technology Literacy—Assessment Questionnaire (DHTL-AQ), comprising 5 items, which
has previously undergone full psychometric validation for use among pharmacists [18].
In the present study, the DHTL-AQ was used to stratify respondents according to their
level of digital health technology literacy. Analyses of DHTL group characteristics and
cut-off value determination are reported in a separate publication [19], while the present
study focuses on pharmacists” awareness, attitudes, and experiences with digital health
technologies and diabetes-related mobile application use.

The third section, entitled “Mobile Applications for Patients with Diabetes,” comprised
26 author-developed items and represented the primary focus of the present study. These
items were generated based on a targeted literature review and refined through expert
review and an iterative consensus process among the authors to ensure content relevance,
clarity, and suitability for the target population. This section was designed to assess
community pharmacists’ awareness, attitudes, and experiences related to digital health
technologies, with a particular emphasis on mobile applications for diabetes mellitus
self-management.

2.1. Study Design and Setting

This study employed a cross-sectional design using both online and paper-based
questionnaires to collect data from community pharmacists in Serbia. The entire popu-
lation of community pharmacists was informed about the study and its objectives and
invited to participate through an email notification facilitated by The Pharmaceutical Cham-
ber of Serbia. The email included a link that provided access to the online version of
the questionnaire.

To complement online data collection, identical paper questionnaires were distributed
in parallel via direct fieldwork across community pharmacies. A representative sample
was achieved by offering the paper-based survey to pharmacists working in both major
pharmacy chains and independent pharmacies, spanning diverse geographic locations-
from urban centers to rural areas across multiple regions of the country.

Data collection began on 19 December 2023 and continued until the targeted sample
size was reached on 15 May 2024.

https:/ /doi.org/10.3390/pharmacy14020039


https://doi.org/10.3390/pharmacy14020039

Pharmacy 2026, 14, 39

40f 15

2.2. Participants and Data Collection

This study focused on community pharmacists employed in community pharma-
cies who voluntarily consented to participate without incentives and agreed to the use
of their responses for scientific purposes. The selection process aimed to ensure broad
representation across various pharmacy settings, aligning with the study’s objective.

To determine the necessary sample size, calculations were based on the total popula-
tion of community pharmacists in Serbia, as verified by the Pharmaceutical Chamber of
Serbia (7207 pharmacists). A representative sample of at least 365 participants was required,
following a standard calculation with a 95% confidence level and a 5% margin of error [20].

Data collection combined both digital and in-person methods. Online responses were
gathered via Google Forms, ensuring accessibility for participants across different regions.
Paper-based surveys were completed privately and retrieved at designated collection
points within pharmacies, supporting engagement from pharmacists in various practice
environments. To prevent duplicate participation, respondents were asked whether they
had previously completed the questionnaire. In the digital version, participants who
indicated they had already completed the survey were automatically redirected to the
end of the questionnaire with a thank-you message. All submitted responses remained
anonymous, with access restricted solely to the research team.

2.3. Data Analysis

Statistical analysis was conducted using IBM SPSS Statistics for Windows, version 26
(IBM Corp., Armonk, NY, USA). Descriptive statistics were applied to summarize sample
characteristics: categorical variables (gender, education level, pharmacy type, pharmacy
location, diabetes consultancy, perception of digital health, eHealth, and mHealth) were
presented as frequencies, while continuous variables (duration of working experience)
were described using means, standard deviations, medians, and interquartile ranges.

To assess statistical significance in the difference between categories, the chi-square
(x?) test was employed for categorical variables, and the Kruskal-Wallis test was used for
comparisons involving nonparametric data between groups.

3. Results

This study explored community pharmacists’ awareness, attitudes, and experiences
with digital health technologies, with a particular focus on mobile applications for dia-
betes mellitus self-management. The study sample comprised 368 community pharma-
cists from various regions of Serbia. Participants had a mean professional experience
of 13.9 £ 9.8 years. The majority were female (89.1%), held a Master of Pharmacy de-
gree (83.4%), and were employed in private pharmacy chains (76.4%). With respect to
geographic distribution, most respondents worked in large urban areas with more than
150,000 inhabitants (63.3%), followed by medium-sized cities (19.3%), small towns (11.4%),
and rural settings (6.0%). Additionally, 8.4% of participants reported working as certified
diabetes consultants.

Further details regarding participants’ sociodemographic and professional characteris-
tics according to awareness of different categories of mobile applications are summarized
in Table 1.

The majority of community pharmacists (Table 2) reported a lack of awareness with
mobile applications designed to support a healthy lifestyle (77.2%) and those intended
for disease self-management and therapy management (84.2%) (Supplementary Materials
Table S1).
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Table 1. Sociodemographic and professional characteristics of community pharmacists according to
awareness of mobile applications for diabetes care.

Awareness of Mobile Apps Awareness of Mobile Apps

Characteristic Total N (%) . . Supporting Disease
Supporting a Healthy Lifestyle Self-Management and Therapy
Yes N (%) No N (%) Yes N (%) No N (%)
Gender
Female 328 (89.1%) 68 (20.7%) 260 (79.3%) 58 (15.8%) 310 (84.2%)
Male 40 (10.9%) 16 (40.0%) 24 (60.0%) 10 (25.0%) 30 (75.0%)
Pharmacy type
Pharmacies within Pharmacy o o o o o
Chains (state property) 39 (10.6%) 15 (38.5%) 24 (61.5%) 8 (20.5%) 31 (79.5%)
Pharmacies within Pharmacy 1 e 1oy 63 (20.4%) 218 (77.6%) 43 (15.3%) 238 (84.7%)
Chains (private) e e o e e
Independent pharmacies 48 (13.0%) 6 (12.5%) 42 (87.5%) 7 (14.6%) 41 (85.4%)
Degree of education
Master of Pharmacy 307 (83.4%) 72 (23.5%) 235 (76.5%) 47 (15.3%) 260 (84.7%)
Master of o o o o o
pharmacy—specialist 58 (15.8%) 12 (20.7%) 46 (79.3%) 11 (19.0%) 47 (81.0%)
Master of Pharmacy-Doctor o o o o o
of Science 3 (0.8%) 0 (0.0%) 3 (100%) 0 (0.0%) 3 (100%)
Pharmacy location
Large city (>150,000 o o o o o
inhabitants) 233 (63.3%) 60 (25.8%) 173 (74.2%) 38 (16.3%) 195 (83.7%)
Medium-sized city 71 (19.3%) 12 (16.9%) 59 (83.1%) 10 (14.1%) 61 (85.9%)
(50,000-150,000 inhabitants) ’ ’ ’ ’
Small town (<50,000 o o o o o
inhabitants) 42 (11.4%) 8 (19.0%) 34 (81.0%) 6 (14.3%) 36 (85.7%)
Rural environment 22 (6.0%) 4 (18.2%) 18 (81.8%) 4 (18.2%) 18 (81.8%)
Works as diabetes consultant
Yes 31 (8.4%) 8 (25.8%) 23 (74.2%) 7 (22.6%) 24 (77.4%)
No 337 (91.6%) 76 (22.6%) 261 (77.4%) 51 (15.1%) 286 (84.9%)
. . o 134+98,11.0 1414+99,12.0 155+ 10.5, 13.6 £9.7,12.0

Working experience (years) 368 (100%) [14.8] * [13.0] * 13.0 [17.3] * [14.0] *

* Mean = standard deviation, median [interquartile range].

Results for mobile applications promoting a healthy lifestyle that were more
widely recognized among pharmacists demonstrated a statistically significant difference
(x%3(2) = 8.40, p = 0.02) across different levels of DHTL, indicating that pharmacists with
higher DHTL scores were more likely to be aware of such applications. Post hoc analysis
revealed that participants with high DHTL were significantly more likely than expected to
report awareness (Z = +2.9, p < 0.01), while those with low DHTL were significantly more
likely to report unawareness (Z = +2.1, p < 0.05). Conversely, high DHTL participants were
significantly less likely to report unawareness (Z = —2.9, p < 0.01).
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Table 2. Statistically significant associations between DHTL level and community pharmacists’
awareness, attitudes, and experiences with digital health technologies (p < 0.05).

Low DHTL (Scor Medium DHTL High DHTL
Characteristic N =368 (%) 0< core (32.5 < Score < 35.5, (Score > 35.5,n = p Value
< 32.5,n=132)
n="72) 164)
Are you aware of the existence of mobile Yes 84 (22.8%) 22 (26.2%) 13 (15.5%) 49 (58.3%)
applications to support a healthy 0.02
lifestyle? No 284 (77.2%) 110 (38.7%) 59 (20.8%) 115 (40.5%)
Iam not aware 284 (77.2%) 110 (38.7%) 59 (40.5%) 115 (20.8%)
Internet search 49 (13.3%) 10 (20.4%) 6 (12.2%) 33 (67.4%)
Conversation with
colleagues and other 18 (4.9%) 5(27.8%) 4(22.2%) 9 (50.0%)
How did you become aware of the healthcare professionals
existence of mobile applications that can Talking to patients 3(0.8%) 2 (66.7%) 1(33.3%) 0(0.0%)
benefit patients with diabetes? (Mobile - 0.01
applications to support a healthy Pharmaceutical
lifestyle)? companies, Wholesalers o o . N
of medicines and medical 9(2:4%) 5(55.6%) 0(0.0%) 4 (44.4%)
devices
Professional and
scientific magazines and 5(1.4%) 0(0.0%) 2 (40.0%) 3(60.0%)
other literature
Yes, almost always 55 (14.9%) 13 (23.6%) 8 (14.6%) 34 (61.8%)
) o Yes, often 160 (43.5%) 51 (31.9%) 34 (21.2%) 75 (46.9%)
Can knowledge of mobile applications
that can be used by patients with diabetes Partially 108 (29.3%) 43 (39.8%) 23 (21.3%) 42 (38.9%) <0.001
N : ) o
help you inworking with these patients? Rarely 27(7.3%) 14 (51.8%) 5(185%) 8(29.7%)
No, not at all 18 (4.9%) 11 (61.1%) 2(11.1%) 5 (27.8%)
. . . Face-to-face education 155 (42.1%) 77 (49.7%) 25 (16.1%) 53 (34.2%)
Which way of conducting education
about digital technologies, including Online education in real % % o, %,
mobile applications that can be used by time 71(19.5%) 21(29.6%) 1419.7%) 36 (50.7%) <0.001
patients with diabetes, would be most Onli ducation f
useful to you? nine education for 142 (38.6%) 34 (23.9%) 33 (23.2%) 75 (52.9%)
self-study
In person, via e-mail 192 (52.2%) 55 (28.6%) 43 (22.4%) 94 (49.0%)
. . address
How would you like to receive current
information about existing and new Through professional o o o, 0,
digital technologies, including mobile publications 20 (54%) 7(35.0%) 5(25.0%) 8(40.0%) 0.03
lications, that can b d by patient:
apptications wiihc;ir;;bstlelzg Y patients Continuing Professional
Development (CPD) 156 (42.4%) 70 (44.9%) 24 (15.4%) 62 (39.7%)

courses

Note: Table 2 presents variables that showed statistically significant associations (p < 0.05) related to community
pharmacists’ awareness, attitudes, and experiences with digital health technologies. Non-significant findings are
available in Supplementary Materials Table S1; DHTL—Digital Health Technology Literacy.

When asked how they became aware of mobile applications supporting a healthy
lifestyle, most respondents reported internet searches (13.3%) or discussions with col-
leagues and other health professionals (4.9%), while a smaller proportion cited professional
literature (1.4%). The most common response overall, however, was a lack of awareness
(77 .2%), which was particularly pronounced among respondents with low DHTL levels
(83.3%; 110 out of 132), compared to medium (81.9%; 59 out of 72) and high (70.1%; 115 out
of 164) DHTL groups (Fisher’s Exact Test, p = 0.008).

The method of discovering mobile health applications varied significantly by DHTL
level. Internet search was the most frequently cited source among those aware of such
applications, particularly among high DHTL participants (20.1%; 33 out of 164), compared
to medium (8.3%; 6 out of 72) and low (7.6%; 10 out of 132) groups. Post hoc analysis
revealed that high DHTL participants were significantly more likely to report internet
searches as their source of awareness (Z = +3.4, p < 0.01), whereas low DHTL participants
were significantly more likely than expected to report no awareness (Z = +2.1, p < 0.05).
Conversely, high DHTL participants were significantly less likely to report being unaware
(Z=-29,p <0.01). No significant group differences were observed for other information
sources (all 1Z1 < 1.96).
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When it comes to the developments in the field of diabetes, pharmacists reported
that they stay informed primarily through CPD courses (92.93%) and conversations with
colleagues and other healthcare professionals (79.35%). Other significant sources include
pharmaceutical companies (63.32%), professional journals and literature (54.62%), and
talking to patients (53.53%). Internet searches are used less frequently (41.30%), with no
participants indicating that they do not keep up to date with diabetes news.

Among pharmacists who use internet searches to stay informed about diabetes, the
most frequently accessed website category was unspecified (25.00%). This was followed by
general medical education portals (22.37%) and websites of diabetes-related organizations
(20.39%). Pharmacists also commonly accessed websites of pharmacists’ organizations
(19.74%) and regulatory or health institutions (19.74%). Less frequently used sources
included medical literature databases (16.45%), drug information databases (9.21%), and
search engines (5.26%). Websites of healthcare product manufacturers or wholesalers were
accessed by 3.29% of pharmacists, while social media platforms were the least utilized
source (0.66%).

Table 3 presents the different categories of mobile applications mentioned by commu-
nity pharmacists, covering both those supporting a healthy lifestyle and those focused on
diabetes self-management and therapy management.

Table 3. Categories of Mobile Applications and the Number (N) and Percentage (%) of Community
Pharmacists Aware of Their Use.

Mobile Application Category Healthy Lifestyle (N = 84, 22.8%)

Diabetes Self-Management and
Therapy Management (N = 58, 15.8%)

General Health and Wellness

Tracking

35 (41.67%) 4 (6.90%)

Physical Activity Tracking 14 (16.67%) —

Weight Management, Nutrition, and

11 (13.10%) —

Diet Tracking
Diabetes Management 8 (9.52%) 9 (15.52%)
Blood Glucose Monitoring — 23 (39.66%)
Multi-Functional Medical Software — 2 (3.45%)
Medication and Drug Information — 1(1.72%)
Health Insurance Management 1 (1.19%) —
Other 24 (28.57%) 24 (41.38%)

The most frequently mentioned applications are Samsung Health, Apple Health, and
HUAWEI Health; they all belong to the category for monitoring general health and well-
being, and they were mentioned by 30.95% of pharmacists who indicated that they were
aware of the existence of this type of application.

Pharmacists generally believe that patients with diabetes are interested in using mobile
applications for disease management (89.4%). However, the majority perceive this interest
as partial (43.5%) or rare (36.1%).

Only a small proportion of pharmacists (4.9-5.2%) provided feedback on the support
they provided as community pharmacists to patients regarding mobile applications for
diabetes self-management. Among those who provided feedback, more than 50% fell into
the high DHTL category. The areas of support provided to both patients who already use
and those who do not use mobile applications are detailed in Table 4.
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Table 4. Patient Support Questions Reported by Community Pharmacists: Users vs. Non-Users of

Diabetes-Related Mobile Applications.

Questions Reported by

Questions Reported by h ists £
Category Pharmacists from App-Using P arn.masts. rom
Patients (N = 18, 4.9%) Non-App-Using Patients (N = 19,
5.2%)
Most Frequently Asked Most Frequently Asked
Questions Questions
General clarifications Which application
about use of the 4 (22.2%) (evidence-based) should I 3 (15.8%)
application install?
How do diabetes
H(.)W to set up the. 1 (5.6%) management applications 1(5.3%)
application and log in? work?
Which application provides
Can I use the application o the simplest visual o
multiple times a day? 1(5:6%) presentation of glucose 1(5:3%)
levels?
How to record blood . T
glucose level and 1 (5.6%) Whlclrr;zgficl?;g:?ls the 1 (5.3%)
frequency? )
Not Specified 11 (61.1%) Which mobile applications 1(5.3%)
can help me?
How are applications
connected with glucose 1(5.3%)
meters?
Are there applications for o
diabetes management? 1(5.3%)
What is th.e name of an 1(5.3%)
application?
Not Specified 9 (47.4%)
Type of Diabetes of Type of Diabetes of Patients
Patients Seeking Support Seeking Support
Type 1 6 (33.3%) Type 1 4 (21.1%)
Type 2 2 (11.1%) Type 2 3 (15.8%)
Both Types 10 (55.6%) Both Types 12 (63.2%)
Age of Patients Seeking Age of Patients Seeking
Support Support
<30 years 7 (38.9%) <30 years 7 (36.8%)
31-65 years 11 (61.1%) 31-65 years 11 (57.9%)
65+ years 0 (0.0%) 65+ years 2 (10.5%)

Note: Percentages are calculated based on the number of pharmacists reporting questions in each subgroup. Age
groups reflect pharmacists’ general impressions from routine interactions, not patient records, and no identifiable
patient data were collected. Questions represent patient-initiated inquiries as reported by pharmacists.

Overall, a limited number of pharmacists reported receiving training on digital tech-
nologies. Specifically, only 2.4% had undergone training related to mobile applications
for diabetes self-management, while 11.7% reported receiving training on other digital
technologies. Detailed information is provided in Table 5.
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Table 5. Characteristics of Training Received by Community Pharmacists on Mobile Applications for
Diabetes Self-Management and Other Digital Technologies.

Category

Training on Other Digital
Technologies (N = 43, 11.7%)

Training on Mobile
Applications (N =9, 2.4%)

Category of Technology for

Which Pharmacists Received

Category of Technology for
Which Pharmacists Received

Training Training
Blood Glucose Monitoring 55.6% Health Momtmjmg and 18.4%
Diagnostics
General Diabetes 11.1% eHealth and Digital Records 27.9%
Management
- o Pharmacy and Medical o
Not specified 33.3% Software 27.9%
Data Analysis and Research 4.6%
General Computer Skills 2.3%
Not specified 25.6%
Type of Training Received Type of Training Received
Continuing Professional Continuing Professional

Development (CPD) 66.7% Development (CPD) 67.4%

courses/Workshop courses/Workshop
Symposium/Congress 22.2% Symposium/Congress 11.6%
Do not remember 11.1% Do not remember 20.9%
Other 11.6%

Training Organizer Training Organizer
Health institution 22.2% Health institution 37.2%
Pharmaceutical company 36.4% Pharmaceutical company 23.3%

Wholesalers of medicines and Wholesalers of medicines and
. . 33.3% . . 4.7%
medical devices medical devices
The Pharmaceutical Chamber The Pharmaceutical Chamber
. 11.1% . 20.9%
of Serbia of Serbia

Pharmacists’ associations 11.1% Other organizations 2.3%
Health institution 22.2% Do not remember 34.9%

Note: Participants could specify more than one mobile application/digital technology and select more than one
option for both the type of training and the training organizer.

A majority of pharmacists (58.4%) indicated that knowledge of mobile applications
for diabetes self-management would be helpful either “almost always” (14.9%) or “often”
(43.5%). Additionally, 29.3% believed such knowledge was partially helpful, while 7.3%
and 4.9% considered it “rarely” or “not at all” helpful, respectively. A linear-by-linear
association test showed a significant trend between DHTL level and perceived usefulness of
mobile application knowledge, with higher DHTL scores associated with greater perceived
usefulness (x2(1) = 15.04, p <0.001). Post hoc adjusted residuals indicated that pharmacists
with high DHTL scores were more likely to perceive such knowledge as “almost always”
helpful (Z = +2.8, p < 0.01), whereas those with low DHTL scores were more likely to
perceive it as “not at all” (Z = +2.3, p < 0.05) or “rarely” helpful (Z = +1.8, p = 0.07).

A significant proportion of pharmacists believe they should provide guidance and
training to patients on the appropriate use of mobile applications designed to support a
healthy lifestyle (70.7%), as well as those facilitating disease self-management and therapy

management (78.3%).
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Additionally, pharmacists recognize the need for further training, both in general
digital technologies applicable to pharmaceutical healthcare (87.5%) and in specific mobile
applications tailored to support patients with diabetes (89.7%).

Face-to-face education was the most commonly selected method overall (42.1%), and
was significantly more preferred by respondents with low DHTL (49.7%) than by those
with medium (16.1%) or high DHTL (34.2%) (x?(4) = 23.08, p < 0.001). Post hoc analysis
confirmed this pattern, with low DHTL participants more likely than expected to choose
in-person education (Z = +4.7, p < 0.001), and high DHTL participants significantly less
likely than expected to prefer this format (Z = —3.4, p < 0.001). Conversely, self-paced
online education was most popular among high DHTL participants (52.8%), while only
23.9% of low DHTL and 23.2% of medium DHTL participants chose this option. Post hoc
residuals supported this, showing high DHTL respondents were significantly more likely to
choose this format (Z = +2.5, p < 0.01), and low DHTL respondents significantly less likely
(Z=-3.8,p <0.001). Although real-time online education was selected more often by those
with high DHTL (50.7%) compared to medium (19.7%) and low (29.6%), this difference was
not statistically significant based on adjusted residuals (all Z < 1.96).

When asked how they would like to receive updates about digital technologies, the
most preferred method overall was via email (52.2%), especially among high DHTL par-
ticipants (49.0%), compared to medium (22.4%) and low (28.6%) (x*(4) = 10.54, p = 0.03).
However, post hoc analysis showed only the low DHTL group had a significant deviation,
being less likely than expected to prefer email (Z = —3.0, p < 0.01). The higher preference
among high DHTL respondents was not statistically significant (Z = +1.8). Continuing Pro-
fessional Development (CPD) courses were selected by 42.4% overall and were significantly
more preferred by low DHTL participants (Z = +3.1, p < 0.01), indicating a preference for
more structured learning formats in this group. Professional publications were the least
chosen method (5.4%), and no significant differences across DHTL groups were found (all
Z <1.96).

The vast majority of pharmacists (92.1%) believe that official guidelines on mo-
bile applications for diabetes management would be beneficial in their work with
diabetic patients.

4. Discussion

A key finding of this study is the limited awareness among community pharmacists
of mobile health applications, particularly those designed for disease self-management and
therapy support. This aligns with the 2025 FIP report on Pharmacy’s Role in the Digital
Transformation of Health, which highlights the critical role of pharmacists in guiding
patients through digital tools while noting global variability in workforce readiness [21].
Despite the growing availability of such tools, most respondents were not familiar with
their existence. Awareness was higher for applications promoting a healthy lifestyle than
for those supporting disease or therapy management, suggesting that wellness-focused
apps may be more visible or better integrated into public health messaging. Importantly,
awareness was associated with DHTL, indicating that pharmacists with higher DHTL were
more likely to recognize these tools. This finding is consistent with our previous report,
where the majority of community pharmacies (64.1%) exhibited medium or high levels of
DHTL, and significant differences were observed across groups with varying lengths of
professional experience [19]. Together, these results suggest that digital competence plays a
significant role in whether healthcare professionals are equipped to identify and potentially
recommend mobile health technologies to patients. These findings highlight the need for
targeted interventions aimed at improving digital literacy and integrating digital health
awareness into professional education and continuing development frameworks [22]. This
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is consistent with FIP Development Goal 20, which calls for the development of a digitally
competent pharmacy workforce capable of integrating digital tools into practice [7].

A substantial gap in awareness of mobile applications for promoting a healthy lifestyle
among pharmacists was observed, with 77.2% of respondents indicating they were unaware
of such tools. Even among pharmacists with higher DHTL, 70.1% still reported being
unaware. Internet searches were the most commonly cited source of awareness among
those familiar with mobile applications, particularly among high DHTL pharmacists, while
those with lower DHTL levels were significantly more likely to report no awareness. These
patterns suggest that limited digital navigation skills or reduced confidence in engaging
with digital health technologies may contribute to lower discovery rates in less digitally
literate groups.

These results are consistent with prior research. For instance, one study reported
limited knowledge of mHealth apps among pharmacists and pharmacy students in Saudi
Arabia, despite generally positive attitudes toward their use [23]. Similarly, systematic
reviews indicate that while mHealth apps can effectively support diabetes adherence
and monitoring, their real-world uptake is often constrained by barriers such as lack of
awareness, low digital literacy, and limited user engagement [24,25]. The present study
reinforces these findings within a new context and highlights the urgency of designing
targeted education and awareness-raising interventions.

In addition to the primary findings, insights into how pharmacists stay informed
about diabetes developments offer valuable context. Most pharmacists reported relying on
Continuing Professional Development (CPD) courses and peer discussions, while internet
searches and professional literature were less commonly used. Social media platforms
were the least utilized source. General medical education portals and diabetes-specific
organizational websites were the most frequently accessed online sources. These patterns
suggest a need to optimize dissemination strategies by aligning educational outreach with
pharmacists’ preferred information channels.

The majority of pharmacists believe that patients with diabetes are at least somewhat
interested in using mobile apps. Many also felt that pharmacists should play a role in
supporting and advising patients on the use of these tools. Furthermore, most respondents
agreed that knowledge of mobile applications for diabetes self-management is useful in
their everyday work, particularly among those with higher DHTL scores. This aligns with
other findings showing that pharmacists generally perceive mHealth tools as beneficial in
theory, despite limited practical familiarity [23].

However, few pharmacists in this study reported receiving formal training on digital
technologies. Only 2.4% indicated having training on mobile apps, and just 11.7% had
received training on other digital technologies. This suggests a possible disconnect between
pharmacists’ professional development and the evolving digital landscape of healthcare.
The low uptake may also reflect low retention, inadequate emphasis, or a lack of visibility
of available digital training programs. This gap mirrors observations in the FIP report,
which emphasizes the urgent need to equip pharmacists with digital competencies through
formal education and continuing professional development [6].

Encouragingly, most respondents recognized the need for further education. Specifi-
cally, 87.5% expressed interest in additional training on general digital technologies relevant
to pharmaceutical care, and 89.7% supported training on mobile apps for diabetes support.
This demand highlights a significant gap between current exposure and perceived need.

Furthermore, a strong majority (92.1%) of participants supported the development of
official guidelines for the use of mobile applications in diabetes care. This suggests that
pharmacists would likely welcome standardized, evidence-based resources to support their
integration of digital tools into everyday practice. The development of such guidelines
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could be a critical step toward better equipping pharmacists to support patients with
chronic conditions like diabetes.

Preferences for educational delivery also varied by digital literacy. Pharmacists with
lower DHTL preferred in-person formats and structured continuing education, while
those with higher DHTL favored self-paced online modules and email-based updates.
These results reflect the influence of digital competence on comfort with independent,
technology-mediated learning, consistent with earlier findings in healthcare education [26].
For example, structured approaches are often required to build confidence in digital health
instruction among healthcare professionals [27]. Additionally, high interest in digital health
has been observed among medical students, though digital readiness varies significantly
depending on previous exposure and confidence [28]. Tailoring educational formats to
pharmacists’ digital competencies could enhance the uptake and effectiveness of mHealth
technologies in practice.

These findings are also in line with broader international trends. A recent study
conducted among community pharmacists in the UK found that although many acknowl-
edged the increasing importance of digital health technologies, confidence in their use and
recommendation within patient care remained limited [29]. This further highlights the
global relevance of structured digital training and practice integration strategies.

This study has several methodological limitations. First, although both online and
paper-based surveys were distributed to increase sample diversity, the sampling strategy
was not random. This may have introduced selection bias, particularly if participants
opting for the online survey were more digitally literate. To mitigate this, alternative
formats were offered to accommodate a broader range of digital skill levels. Second, the
reliance on self-reported data introduces potential for social desirability bias and recall
inaccuracies. Third, the cross-sectional design limits causal interpretations and captures
a single point in time, which may not reflect ongoing changes in technology adoption or
literacy. Finally, pharmacists’ age was not collected, as years of experience in community
pharmacy were prioritized as a more practice-relevant indicator of exposure to digital
technologies. Given the conceptual overlap and potential multicollinearity between age
and professional experience, only the latter was retained in the analysis. As previously
reported in our research [19], significant differences in DHTL levels were associated with
years of community pharmacy experience, which further supports this choice. In Serbia,
years of community pharmacy experience generally correlate with age, since pharmacists
typically enter practice soon after graduation and often remain in this setting long term.
Although this relationship is not absolute, excluding age may limit the ability to assess
its independent influence on digital literacy and technology acceptance and should be
considered in future research.

In addition, data collection spanned a five-month period, which allowed partial
coverage of potential seasonal variations in pharmacy workload and patient demand.
This extended timeframe may enhance the representativeness of responses by capturing
practice conditions across different periods of the year. At the same time, recruitment
overlapped with several public and religious holidays in Serbia, which may have influenced
pharmacist availability and response rates. These contextual factors may be relevant for
future researchers when planning recruitment strategies and timelines.

The observed gaps in awareness and training highlight important opportunities to bet-
ter equip pharmacists for digital health integration. Tailored interventions should consider
pharmacist demographics and digital literacy: for example, modular, time-efficient training,
peer mentoring, or continuing education incentives may help engage those with lower
digital confidence. FIP’s Statement of Policy on Digital Health recommends structured
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workforce development, guidance, and supportive infrastructure to enable pharmacists to
deliver safe, effective, and patient-centered digital services [11].

In particular, the results suggest missed opportunities to expand pharmacists’ roles in
supporting patients with mobile health applications for chronic disease self-management.
By embracing digital technologies, pharmacists can develop new patient-centered services
that go beyond traditional functions. This evolution is critical to meeting the changing
expectations of healthcare systems in the digital era and safeguarding the future relevance
of the pharmacy profession.

Future research should evaluate structured education models matched to varying
DHTL levels, test standardized search protocols and resource bundles to assist pharmacists
in identifying credible digital tools, and explore how digital literacy influences pharmacist-
patient communication and the uptake of mHealth in diabetes care. In addition, future
studies could examine demographic factors influencing participation in training and inves-
tigate barriers among pharmacists who do not perceive training as helpful to better inform
targeted educational strategies.

5. Conclusions

This study reveals that although many community pharmacists recognize the value of
mobile health applications in diabetes care, their awareness and training remain limited,
especially regarding disease-specific tools. Awareness and perceived usefulness were
positively associated with digital health technology literacy. However, structured training
on digital technologies is largely lacking, and pharmacists express a clear need for further
education and official guidance. Enhancing digital competence and integrating mHealth
tools into routine pharmacy practice will be essential to ensure pharmacists can effectively
support patients with chronic conditions like diabetes. While these findings are context-
specific and based on cross-sectional data, they highlight critical areas for professional
development and future research.
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Abstract

Background The use of digital health technologies (DHTS), systems that use computing platforms, connectivity, software,
and/or sensors for health care and related uses, is rapidly increasing. Assessing literacy in this area may be challenging
given the absence of comprehensive instruments, especially those dedicated to health care professionals. The digital health
technology literacy assessment questionnaire (DHTL-AQ) is a 34-item instrument that assesses an individual’s ability to
use DHTSs, services, and data.

Aim To translate and culturally adapt the DHTL-AQ and to evaluate the psychometric properties of the Serbian version.
Method The DHTL-AQ English version was translated into Serbian, back-translated, and adapted via expert consensus
discussion. Pilot testing was conducted among a population of community pharmacists. To gather evidence of initial valid-
ity, the culturally adapted version was tested in the same population as the pilot. Reliability was examined using Cronbach’s
alpha (Ca), and a test-retest methodology for temporary stability. Validity was explored through factor analysis.

Results A pilot study (n=22) included linguistic and cultural adjustments, confirming the item comprehensibility. The final
Serbian DHTL-AQ consists of 5 questions and 25 items. The psychometric analysis (n=162) indicated, satisfactory internal
consistency (Ca=0.822) and temporal stability (ICC =0.981). Factor analysis identified 3 factors that explained 52% of the
total variance, reducing the number of factors to 3 compared with 4 into the original questionnaire.

Conclusion The culturally adapted DHTL-AQ Serbian version demonstrated strong psychometric properties. Practical appli-
cation can support the development and implementation of customized education and training programs and new DHT-related
services that pharmacists can offer patients.

Keywords Community pharmacist - Digital health literacy - Instrument adaptation - mHealth - Validation

Impact statements e A comprehensive understanding of DHTL among com-
munity pharmacists may provide valuable information

for further tailoring the training and services that they

The DHTL-AQ Serbian version is a validated instrument
to assess DHTL in a population of community pharma-
cists.

provide.
The DHTL-AQ Serbian version may serve as a reference
for further research and validation of DHTL instruments

for a wider group of HCPs.
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(HCPs) and patients/other users. The World Health Organi-
zation (WHO) promotes the responsible utilization of digi-
tal technologies in health care, recognizing their potential
to address key challenges in health care systems [2]. The
WHO'’s regional digital health (DH) action plan aims to
align strategic actions with health systems’ needs, empha-
sizing health equity [3].

The evolving DHT environment has led to a rapid increase
in available products, identifying barriers and challenges
that hinder HCPs from fully adopting DHTs [4]. Commu-
nity pharmacists (hereafter referred to as ‘pharmacists’) and
other HCPs are undergoing digital transformation, adjust-
ing their practices to industry trends [5, 6]. Therefore, they
require a sufficient level of digital literacy (DL), defined as
the “ability to access, manage, understand, integrate, com-
municate, evaluate and create information safely and appro-
priately through digital technologies for employment, decent
jobs and entrepreneurship” [7]. Assessing DL can be diffi-
cult due to the lack of comprehensive instruments available,
along with the limited number of instruments specifically
developed for HCPs.

Among the instruments mentioned in the literature on DL
in health, the eHEALS—eHealth literacy assessment scale
is frequently used [8—10]. eHealth literacy is the ability to
search for, find, understand and evaluate health information
from electronic sources and apply this knowledge to solve
health problems [11]. This instrument was validated in Ser-
bian for adolescents, but there are no data on its use among
HCPs [12]. Published in 2006, eHEALS focuses on internet
searches. Recent research suggests updating this scale to
align with advances in DHTs [13].

The evolution of health technologies has led to new ter-
minology. DH literacy now encompasses DL and health lit-
eracy, explaining the skills needed to access digitized health
resources such as online information, electronic health
records, electronic prescriptions, personal health and fitness
tools, and online support communities [14].

In the absence of an instrument for assessing DH literacy
while considering DHT advances, Yoon et al. developed
the Digital Health Technology Literacy-Assessment Ques-
tionnaire (DHTL-AQ) to evaluate the ability of the general
population to use DHTS, services and data [15].

The DHTL-AQ addresses the limitations of current
instruments by evaluating both digital functional literacy
(basic skills for using digital tools) and digital critical lit-
eracy (assessing the reliability and relevance of DH infor-
mation). The instrument boasts high reliability and validity,
with broader applicability.

The lack of an adequate instrument for assessing DHTL
in HCPs, particularly in Serbian, highlights the need for such
a tool to support WHO priorities related to DH and tech-
nologies. This instrument will enable the collection of valu-
able data to evaluate the existing situation and implement

@ Springer

necessary measures for pharmacists to assist patients in the
use of DHTs.

Only a subset of DHTs are classified as medical devices,
requiring quality, safety, and efficacy approval. Many DHTs
are not subject to such classification, and regulations vary
worldwide [16]. Despite efforts towards global harmoniza-
tion led by the International Medical Device Regulators
Forum, harmonized criteria for DHT classification are lack-
ing. Thus, the DH literacy of HCPs is crucial for the safe
and effective use of these technologies. This aligns with the
WHO'’s focus on capacity-building and skill strengthening
among HCPs for the use of DHTs in disease prevention and
management [3].

Aim

The aim was to translate and culturally adapt the DHTL-
AQ and evaluate the psychometric properties of the Serbian
version. The psychometric properties intended for analysis
are reliability (internal consistency and test-retest reliability)
and construct validity.

Ethics approval

Approval for this research was obtained from the Biomedical
Research Ethics Committee — Faculty of Pharmacy, Univer-
sity of Belgrade (number 355/1 07 Feb 2023).

Method

The original DHTL-AQ consists of 4 questions (34 items)
(1) ICT terms—11 items; (2) ICT icons—9 items; (3) use
of an app—9 items; and (4) evaluation of the reliability and
relevance of health information—35 items.

To ensure the representativeness of pharmacies in Serbia,
pharmacists were included from major chains and independ-
ent pharmacies. This dual approach captured the diversity
of practice settings and geographic distribution. Pharmacy
locations ranged from large cities to rural areas across dif-
ferent regions of the country.

The cultural adaptation of the questionnaire was per-
formed in stages, as shown in Fig. 1.

The Serbian translation of the English DHTL-AQ was
completed by two native Serbian speakers proficient in Eng-
lish. All authors reviewed both translated versions, evalu-
ating each question for accuracy. Any uncertainties were
resolved through consensus.

An independent native English speaker fluent in Serbian
conducted a blinded back-translation. This version was com-
pared to the original English version, leading to the devel-
opment of a prefinal Serbian version through researcher
consensus. Like the original version, the translated Serbian
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1.1. Translation of English version of DHTL-AQ to Serbian language

1.2. Comparison of translated versions and consolidation of
preliminary version of Serbian DHTL-AQ

1.3. Blinded back translation, comparison with original version and
preparation of pre-final version

4. Pilot testing of pre-final version in targeted population

5. Psychometric testing of culutrally adopted version in targeted

population

Fig.1 Methodology flowchart for the Serbian DHTL-AQ: translation, adaptation, and psychometric testing

DHTL-AQ consists of 4 questions (34 items), with addi-
tional questions included to gather basic sociodemographic
information from participants.

Pilot testing was conducted among 22 pharmacists to
ensure the instrument’s clarity. This number aligns with the
recommended sample size of 10—-40 participants for this
phase of questionnaire adaptation [17].

Participants rated the understandability of each ques-
tion on a four-point Likert scale (1—difficult to understand;
2—partially understandable; 3—understandable, additional
clarification needed; 4—easy to understand) and provided
comments as needed. Data were collected in paper form dur-
ing face-to-face interviews.

Pharmacists employed in public pharmacies who will-
ingly gave their consent for participation in the research and
the use of collected data for scientific research (no incen-
tives offered) were considered eligible for inclusion in the
study. The sample size was determined by multiplying the
number of items by 10, a common rule that aligns with the
suggested sample size limits for psychometric testing in the
relevant literature [18—20]. Questions 1 and 2 examined the
knowledge about ICT terms and icons and were observed
as two independent items. Questions 3 and 4 involved the
assessment of independent statements, 9 and 5, respectively,
about DHT usage and were observed as separate items, con-
tributing to a total of 16 items. Accordingly, a minimum of

160 participants was defined for the study sample. For the
stability reliability analysis (test—retest), 20% of the total
sample was used, consistent with the literature, which rec-
ommends a minimum sample size of 30 participants for reli-
able estimates [21]. The questionnaire was completed twice
for test—retest evaluation, with a 15-day interval between
completions. To maintain anonymity, the respondents com-
pleted a paper version of the questionnaire privately, using
a unique code for each form. Data from other participants
were collected online via Google Forms, with the link shared
through the pharmacy intranet. To ensure that the partici-
pants completed the questionnaire only once, they were
asked, “Have you already completed this questionnaire?”
Completed paper questionnaires and electronic data did not
contain identifying information and were accessible only
to the research team. The data were collected in May 2023.

Statistical analysis was conducted using IBM SPSS Sta-
tistics for Windows, version 26 (SPSS Inc. Chicago, Illinois,
USA). Descriptive statistics were used to present the sam-
ple characteristics: frequencies for the categorical variables
(gender, pharmacy type, education level, and pharmacy
location) and means, standard deviations, medians, and
interquartile ranges for the continuous variables (duration
of work experience).

Reliability testing assesses the replicability of meas-
urements. Cronbach’s alpha (Ca) was used for internal
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reliability, with values above 0.7 indicating good reliabil-
ity [22], and it was calculated from the average interitem
correlation. A split-half test, using the Spearman—Brown or
Guttman method, randomly divided the questionnaire into
two parts, with Ca calculated for each part and their correla-
tion. A lack of significant differences in Ca values between
the two parts and the entire questionnaire suggests overall
reliability. The following assumptions for reliability analysis
were tested: independence of observations, bivariate distri-
bution of item pairs, and additivity of item values.

For temporal stability, a test—retest approach was used.
Mean-level absolute stability was assessed via nonparamet-
ric Spearman correlation of total scores between the first and
second measurements, as the normality assumption for para-
metric correlation was not met. Additionally, the intraclass
correlation coefficient (ICC) was calculated for test—retest
reliability of the total score using a two-way mixed-effects
model, reflecting absolute agreement without considering
interactions between individual questions. The ICC was
derived from analysis of variance and mean squares.

Factor analysis was conducted with the Kai-
ser—-Meyer—Olkin (KMO) test and Bartlett’s sphericity test
to assess the suitability of the data. The KMO measures
sample adequacy, indicating the proportion of total variance
explained by underlying factors; values closer to 1 suggest
a more suitable sample. Bartlett’s test determines whether
the correlation matrix significantly differs from an identity
matrix, indicating the feasibility of factor analysis [23].

Factor analysis explores the relationships between item
scores to identify the smallest number of latent variables
underlying the construct measured by the questionnaire.
Common factor analysis separates total variance into com-
mon and unique components. Factors are estimated by
revealing relationships between the measured items and fac-
tors, approximating the observed correlation matrix. Factors
were extracted using the generalized least squares method,

Table 1 Validation study sample characteristics (N=162)

retaining those with eigenvalues above one and positioned
above the “elbow” on the scree plot. Extraction followed
orthogonal rotation with the Varimax method and Kaiser
normalization, maximizing item loadings for each extracted
factor. Post-rotation factor loadings represent the correla-
tions between extracted factors and items.

Results

In the forwards translation to Serbian, all questions were
translated. To align the question format, the option “I have
no experience” was added to question 4, alongside the exist-
ing agree/disagree options (question 3 had three options:
“yes”, “no”, and “do not know”). The options were further
aligned to “I do not agree/I have no experience/l agree”.
This consistency ensured that the same concept was applied
across the questions, improving clarity and allowing par-
ticipants to express their agreement more effectively while
reducing confusion.

Pilot testing (n=22) revealed that questions 1 and 2 are
easy to understand. Questions 3 and 4 were adjusted on the
basis of participant feedback to improve clarity. The original
phrasing included “different functions” and “different dif-
ficulties”, which were rephrased to “different statements”
to clarify that participants should read the subsequent state-
ments and indicate their level of agreement.

The study sample included 162 participants (females
89.5%), with a mean work experience of 12.1 years
(Table 1).

Descriptive statistics (Supplement 1) for the DHTL-AQ
revealed an asymmetric distribution of responses, with high
frequencies at maximum values and a long left tail towards
smaller values. The narrow distributions negatively impacted
questionnaire reliability, partly due to the limited response
options (only 2 or 3). The subquestions under question 2

Characteristic Value
Gender Female 145 (89.5%)
Male 17 (10.5%)
Pharmacy type Pharmacies within Pharmacy Chains 145 (89.5%)
Independent pharmacies 17 (10.5%)
Degree of education Graduate pharmacist/Master of pharmacy 150 (92.6%)
Graduate pharmacist/Master of pharmacy-specialist 11 (6.8%)
Graduate pharmacist-Master or Doctor of Science 1 (0.6%)
Pharmacy location A large city with more than 150,000 inhabitants 73 (45.1%)
A medium-sized city with 50-150,000 inhabitants 44 (27.2%)
A small town with less than 50,000 inhabitants 27 (16.7%)
Rural environment 18 (11.1%)

Work experience (years)

12.1+0.7, 10.0 [11.3]*

*Mean + standard deviation, median [interquartile range]
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(ICT icons) showed extremely high kurtosis (28 to 162) and
significant negative skewness (5.5 to —12.7). The respond-
ents consistently answered these questions similarly, result-
ing in poor correlation with other items and decreased over-
all reliability. Removing this question increased the Co value
and improved reliability.

Correlations between individual questions and the total
questionnaire score without the correlated question (Sup-
plement 2) confirmed that the question 2 items had a very
low correlation with the rest of the questionnaire (corrected
item—total correlation ranging from —0.012 to 0.092 for the
question 2 items).

Eliminating question 2 reduced the DHTL-AQ Serbian
version to 25 items (question 1 had a maximum value of
11, while questions 2 and 3 had 9 and 5 subquestions/items,
respectively). This removal increased Ca from 0.798 to
0.822, thereby improving the questionnaire reliability. Fur-
ther analysis and validation were performed on the shortened
questionnaire with 25 remaining items.

The split-half method showed that after the questionnaire
was divided into two parts (with a similar number of ques-
tions randomly), the Ca for both parts exceeded 0.7, while
the Ca for the entire questionnaire was closer to 0.8, indicat-
ing satisfactory reliability.

For the temporal stability, responses from 32 participants
who completed the questionnaire twice were assessed. The
correlation coefficient was very high (0.970), with a p value
less than 0.001. The ICC was 0.981 (95% CI 0.961-0.991)
for individual measurements (F=108.558, df =31,
p<0.001). The maximum ICC was 1.000, indicating high
temporal stability of the questionnaire.

Prerequisite tests for factor analysis revealed KMO values
between 0.70 and 0.79, and Bartlett’s test indicated a sig-
nificant difference between the questionnaire’s correlation
matrix and the identity matrix, confirming the feasibility of
factor analysis.

The common variance values (Supplement 3) revealed
that after factor extraction, most questions had a common
variance greater than 0.5, indicating the appropriateness of
the analysis.

Table 2 Extracted factors, initially and after rotation

After extraction and rotation (Table 2), we identified 3
factors that collectively accounted for approximately 52%
of the variability.

Figure 2 shows that the first three factors above the
“elbow” line represented the optimal solution. The
“elbow” of the curve indicated the first point where it flat-
tened, suggesting that only the factors before this point
explained sufficient variability (more than one item).
Factors beyond the “elbow”’ had eigenvalues below one,
accounting for such a small fraction of variability that they
could not be considered valid factors.

The rotated factor matrix in Table 3 identified correla-
tions between the questions and factors, grouping ques-
tions on the basis of their highest correlation value.

Factors were named and classified on the basis of the
related question profiles within the Serbian DHTL-AQ:

Factor 1: Use of digital health applications (DHAs), ques-
tion 1 (4 items) (Ca=0.920): Reflects an individual’s abil-
ity to use digital applications for personal health, indicating
both the willingness and ability to record and interpret data
from monitored physiological functions. This factor assesses
interest in health and readiness for ongoing preventive meas-
ures, which pharmacists can extend to patients.

Factor 2: Use of the internet for health, questions 2 (11
items), 3 (2 items), and 4 (5 items) (Ca=0.715): Indicates
the ability to find reliable health information online, reflect-
ing pharmacists’ knowledge and skills in locating relevant
data and assessing the quality of the information to deter-
mine its evidence-based validity.

Factor 3: Applications setup, question 5 (3 items)
(Ca=0.815): Indicates the ability to adjust digital applica-
tion settings, revealing pharmacists’ technical proficiency
with various software tools beyond just health applications.

The final Serbian DTHL-AQ consisted of 5 questions
(25 items).

Total variance explained

Factor Extraction sums of squared loadings Rotation sums of squared loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 4.243 28.3 28.3 3.097 20.6 20.6
2 1.191 7.9 36.2 2.715 18.1 38.7
3 2.391 159 522 2.013 13.4 522

Extraction Method: Generalized Least Squares
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Fig.2 Scree plot of rotated factors

Table 3 Rotated factor matrix

Rotated factor matrix Factor*

1 2 3
1. Number of known terms related to use of computers or smartphones and the Internet. 0.105 0.584 0.129
3. Below are the various statements related to applications on smartphones, tablets, etc. Please read the statements pro- 0.254 0.528 0.045

vided and indicate whether you agree with the statements.
3.1 [I can easily find an application that will help my health]

3.2[I can find more reliable applications by comparing different applications] 0.355 0.534 0.197
3.3 [I can log in to use the application (create an account, password, etc.)] 0.159 0.127 0.630
3.4 [I can update the application] 0.185 0.136 0.973
3.5 [I can record my health information through the application] 0.708 0.368 0.223
3.6 [I can use the health information recorded through the application for my health] 0.559 0.495 0.234
3.7 [I can record the volume of physical activity (e.g. number of steps), body mass and meals via the application] 0.923 0.094 0.186

3.8 [I can check the volume of physical activity (e.g. number of steps), body mass and meals recorded through the applica- 0.973 0.056 0.221
tion]
3.9 [I can adjust the options in the application according to my wishes (sound, security, screen, notifications, etc.)] 0.400 0.016 0.610

4. Listed statements are related to difficulties when using health information from the Internet and digital health technolo- 0.098 0.491 0.030
gies or services. Please read the listed statements and indicate whether you agree with the statements.
4.1 [I can judge whether information on the Internet or within digital health technologies is reliable]

4.2 [I can judge whether information on the Internet or within digital health technologies is used for commercial purposes] 0.127 0.403 0.081

4.3 [I can check if the same information is available on other websites or other sources on the Internet] 0.166 0.438 0.092
4.4 [I can judge whether the information I find on the Internet or within digital health technologies is adequate to use] 0.000 0.687 0.083
4.5 [I can use information I find on the Internet or within digital health technologies to make health-related decisions] 0.103 0.559 0.170

Extraction Method: Generalized Least Squares
Rotation Method: Varimax with Kaiser Normalization.* a. Rotation converged in 5 iterations

*Bold values indicate the corresponding factor for each question
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Discussion

Statistical analysis confirmed the good reliability and
validity of the Serbian DHTL-AQ for pharmacists. From a
validity perspective, the 3-factor model showed the highest
model fit and optimal solution for the targeted population.

To our knowledge, this study is the first to adapt and
validate the DHTL-AQ in a language other than that orig-
inally developed, specifically for pharmacists in Serbia.
This adaptation is significant as it addresses a critical gap
in the literature, where no similar studies have involved
HCPs.

The questionnaire assesses DHTL among pharmacists
in Serbia and Serbian-speaking Balkan countries, provid-
ing essential insights into their role in the digital era. Its
importance lies in evaluating DHTL levels, including the
ability to set up and use DHAs, which are increasingly
used by HCPs and patients.

The limited application of the DHTL-AQ restricted the
discussion. Another limitation was the focus on pharma-
cists; however, the findings may still aid in developing
validated tools for a wider range of HCPs.

This adaptation improved the questionnaire by ensur-
ing proper formulation of the questions and answers in
Serbian and standardizing the Likert scale to odd num-
bers as recommended [24]. Pretesting facilitated additional
adjustments and confirmed the comprehensibility of the
instrument in the targeted population [25].

Descriptive statistics indicate that the distributions are
skewed towards one end of the response scale, suggesting
that most individuals have higher DL. Statistical analy-
sis revealed that removing nine items from the original
questionnaire increased its reliability. These items dem-
onstrated that pharmacists are already familiar with ICT
icons, rendering them irrelevant for assessing DH literacy.

Factor analysis identified 3 factors and reorganized the
questions into 3 new categories. The total number of fac-
tors was reduced from 4 to 3 with the complete removal of
the original ICT icons. DHTs are advancing rapidly as evi-
denced by the significant rise in health-related apps [26].
The proliferation of digital technologies likely increases
familiarity with ICT-related icons, reducing the need to
retain these items in the questionnaire.

The new factor, “Use of DHAS”, consists of 4 items from
the original “Use of an app” factor, which had 9 items. The
second factor, “Use of the Internet for Health”, combines the
original ICT terms and 2 items from the “Use of an app” fac-
tor. The “Application setup” factor includes 3 items from the
original “Use of an app factor”. This reorganization allows
better differentiation of participants’ ability to perform the
technical setup of applications, use the internet for health-
related actions, and utilize actual DHAs.

DHTs support various aspects of health care, particularly
mobile applications designed for patients to self-manage dis-
eases. While many applications are intended for patient use,
HCPs’ awareness and ability to guide patients are crucial
for effective use of such applications. HCPs’ perspective on
DHAs used by patients requires further research, as lim-
ited data suggest a lack of awareness and experience among
HCPs, particularly pharmacists [27].

Considering the importance of developing relevant instru-
ments for measuring DHL, it is recommended to adapt this
instrument for use in other languages, especially among
HCPs, and to confirm its adequacy in different populations
for further improvements and broader application.

Research on the DH competences of HCPs has increased
[28-30]. The DHTL-AQ Serbian version assesses competen-
cies among pharmacists and provides valuable insights into
their readiness for DH engagement, allowing further actions
aligned with achieving the International Pharmaceutical
Federation DH development goals [31]. High DHTL scores
can identify those prepared to offer specialized services,
such as consulting on DHAs and enhancing patient care.
Conversely, low scores may reveal vulnerable pharmacists
who struggle with digital technologies, highlighting the need
for targeted educational programs. Future research should
focus on developing training initiatives to boost DHTL for
these groups and creating guidelines for services that DHT-
literate pharmacists can provide, ultimately fostering a more
competent pharmacy workforce in the digital age.

Conclusion

The translated and culturally adapted Serbian version of the
DHTL-AQ demonstrated statistical results confirming its
reliability and validity for assessing DHTL among pharma-
cists. Further studies should utilize this validated instrument
to explore DHTL among Serbian pharmacists. Assessing
DHTL can support efforts to further customize education
and training in this area and facilitate the introduction of
new DHT-related services that pharmacists can offer to their
patients or customers.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11096-024-01837-4.
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Background: Community pharmacists' roles are expanding beyond traditional tasks to include
digital health interventions. Despite the growing integration of digital health technologies,
gaps remain in understanding pharmacists' digital health technology literacy (DHTL).
Adequate DHTL is essential for supporting patients and ensuring the effective implementation
of digital tools in pharmacy practice.
Objectives: To assess general digital literacy (gDL) and identify specific levels of DHTL among
community pharmacists.
Methods: A version of the DHTL Assessment Questionnaire (DHTL-AQ), specifically validated
for use by community pharmacists, was distributed via online and paper-based formats. In
addition to the DHTL-AQ, the questionnaire also included supplementary items assessing gDL.
The sample size was calculated on the basis of the targeted pharmacist population. The data
were analysed via SPSS. Receiver operating characteristic curves were used to determine cut-
off scores, whereas chi-square and Kruskal-Wallis tests were used to assess group differences
and associations.
Results: A total of 368 valid responses were collected. Among the respondents, 15.2% had low,
68.8% had medium, and 16.0% had high gDL. On the basis of these findings, DHTL cut-off
scores were defined as low (35.9%), medium (19.6%), and high (44.5%). Significant differ-
ences in DHTL levels were associated with years of working experience. While 41.3% did not
use social media professionally, Facebook, YouTube, Instagram, and Viber were the most
commonly used platforms among pharmacists.
Conclusion: This study provides the first comprehensive assessment of DHTL among Serbian
community pharmacists, revealing high gDL but highlighting the need for targeted DHTL
training. Future research should focus on expanding the sample size and addressing specific
DHTL gaps. The approach used in this study offers a practical framework for assessing DHTL
that can be applied internationally to inform the development of relevant, tailored training
programs and support the expansion of pharmacist-led services in an increasingly digital
health environment.
© 2025 American Pharmacists Association®. Published by Elsevier Inc. All rights are reserved,
including those for text and data mining, Al training, and similar technologies.

pharmacists are increasingly recognized as frontline health-
care providers who deliver a growing range of clinical and
public health services.™

These expanded roles—such as immunization, chronic
disease management, and interprofessional collaboration—
are well established in high-income countries like the United
States, where pharmacists are integrated into multidisci-

Background

In addition to their traditional roles in medication pro-
curement, dispensing, and patient counselling, community
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plinary care teams. However, in many low- and middle-
income countries, including Serbia, pharmacists remain an
underutilized resource, largely due to limited infrastructure,
workforce development, and system-level support.'%!!

As highly accessible medication experts, community
pharmacists are uniquely positioned to support the
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Key points

Background:

e Community pharmacists are increasingly recognized
as essential providers of clinical and public health
services, yet remain underutilized in some settings
due to infrastructure, policy, or workforce limitations.
The COVID-19 pandemic highlighted pharmacists' crit-
ical role in delivering digital health services, under-
scoring the need for strong digital health technology
literacy (DHTL) in frontline pharmacy practice.
Existing tools inadequately assess the full scope of
digital competencies; the DHTL-Assessment Ques-
tionnaire provides a more comprehensive measure
of pharmacists' readiness to engage with evolving
digital health systems.

Findings:

e This study examines general digital literacy and
specific levels of digital health technology literacy
(DHTL) among community pharmacists, highlighting
areas for targeted training and development.

e By identifying gaps in DHTL, this research informs
educational strategies to enhance pharmacists'
engagement with emerging health technologies.

e This study offers a practical framework for assessing
DHTL, with potential for international application in
pharmacist training and service development.

implementation of digital health technologies (DHTs) in
clinical practice. This became especially apparent during the
COVID-19 pandemic, when pharmacists worldwide played a
pivotal role in sustaining care through digital tools, telehealth
consultations, and remote patient monitoring.'>'>

Digital health encompasses a broad array of technologies
aimed at improving health outcomes, including electronic health
(eHealth) systems and mobile health (mHealth) applications.'*
To use these technologies effectively, health care professionals
(HCPs) must possess digital health technology literacy
(DHTL)—defined as the ability to engage with DHTSs, services,
and data in a competent and confident manner."

Serbia's national health care digitalization program
(2022—2026) aims to fully integrate pharmacy and clinical
services through electronic prescriptions, patient records, and
centralized health data systems, marking a significant shift
toward digital pharmaceutical care.'®

In Serbia, the Law on Healthcare provides a legal founda-
tion for pharmaceutical care, empowering community phar-
macists to contribute to preventive services, health
promotion, and proper use of both medications and medical
devices.!” However, despite growing interest in digital inte-
gration, there is a critical gap in the literature regarding the
actual DHTL levels of pharmacists in this context.

Existing assessment tools—such as the eHealth Literacy
Scale—often fail to capture the broader competencies
required to navigate today's complex digital health land-
scape.'® In contrast, the recently developed Digital Health

Technology Literacy Assessment Questionnaire (DHTL-AQ)
offers a more comprehensive evaluation, including functional
digital skills and the ability to critically assess digital health
information.”®

Improving DHTL among pharmacists is essential for
advancing patient-cantered care and optimizing the adoption
of digital health innovations. This aligns with global priorities,
including the World Health Organization's Digital Health
Action Plan for 2023—2030, which emphasizes workforce
training as a cornerstone for scaling digital health systems.'”

This study addresses this gap by offering the first in-depth
assessment of DHTL among Serbian community pharmacists,
using the version of the DHTL-AQ specifically validated for the
community pharmacist population. The results may offer in-
sights that support future workforce development initiatives
in comparable international contexts.

Objectives

Given the evolving role of pharmacists and the increasing
reliance on DHTSs, this study aims to provide a comprehensive
assessment of general digital literacy (gDL) and determine the
specific levels of DHTL among community pharmacists in
Serbia.

Methods
Instrument

A questionnaire consisting of 47 questions divided into 5
sections was developed by the authors to facilitate compre-
hensive data collection from a single sample population. The
instrument was designed to support broader research. An
extensive review of the literature informed the development
of the survey instrument, particularly in shaping items related
to digital health perception and gDL.?%*° Additionally, pre-
liminary research conducted by the authors, including a sys-
tematic review and an analysis of relevant regulations, helped
contextualize the instrument.*"*?> Sections relevant to this
paper include sociodemographic data (7 questions), percep-
tions of digital health (3 questions), gDL (6 questions), and the
DHTL-AQ - Serbian version (5 questions), which enables the
estimation of gDL and DHTL among pharmacists. The reli-
ability and validity of the DHTL-AQ Serbian version were
demonstrated in prior research.*® This segment assesses in-
dividuals' ability to perform technical setup of applications,
use the internet for health-related actions, and navigate dig-
ital health applications.

The final section contains 26 distinct research questions
exploring pharmacists' attitudes and experiences in working
with a specific patient population. It was positioned at the
end of the instrument and clearly delineated from the pre-
ceding sections.

Study design and setting

A cross-sectional study utilizing both online and paper-
based questionnaires was conducted among community
pharmacists in Serbia. Data collection commenced on
December 19, 2023, when the entire population of commu-
nity pharmacists (7,207) was informed about the study and its
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objectives and invited to participate through an email
distributed by the Pharmaceutical Chamber of Serbia. The
email contained a link to the online version of the question-
naire. Identical paper questionnaires were distributed in
parallel through direct fieldwork among community phar-
macies. To achieve a representative sample, paper versions of
the questionnaire were distributed to pharmacists from both
major chains and independent pharmacies to cover different
pharmacy types and across different geographic locations,
ranging from large cities to rural areas in various regions of
the country. Data collection continued until the targeted
representative sample size was reached on May 15, 2024.

Participants and data collection

Pharmacists employed in public pharmacies who volun-
tarily provided consent for participation in the research and
agreed to the use of collected data for scientific purposes were
considered eligible for inclusion in the study. No incentives
were offered for participation.

The required number of participants was calculated on the
basis of the population of community pharmacists (the total
number of community pharmacists, as confirmed by the
Pharmaceutical Chamber of Serbia, was 7207). The minimum
necessary sample size to ensure representativeness, which is
based on a sample size calculation with a 95% confidence level
and a 5% margin of error, was 365.*4

Data from online participants were collected via Google
Forms. Paper questionnaires were completed privately and
collected at a predetermined time. To prevent duplicate re-
sponses, participants were asked, “Have you already
completed this questionnaire?” Completed paper question-
naires, and electronic data did not contain identifying infor-
mation and were accessible only to the research team.

Ethics approval for this research was obtained from the
Biomedical Research Ethics Committee — Faculty of Phar-
macy, University of Belgrade (Approval number 355/1, dated
February 7, 2023).

Data analysis

Statistical analysis was performed via IBM SPSS Statistics
for Windows, version 26 (SPSS Inc., Chicago, Illinois, USA).
Descriptive statistics were used to present the sample char-
acteristics: frequencies for categorical variables (gender, ed-
ucation level, pharmacy type, pharmacy location, perception
of digital health, eHealth, and mHealth) and means, standard
deviations, medians, and interquartile ranges for the contin-
uous variable (duration of working experience).

Receiver operating characteristic (ROC) curves were used
to determine optimal cut-off values for the DHTL-AQ Serbia
version. ROC curves plot sensitivity against 1-specificity at
various thresholds. The area under the ROC curve (AUC)
measures the test's ability to discriminate between positive
and negative cases. An AUC of 0.5 indicates no discrimination,
0.7 — 0.8 is acceptable, 0.8 — 0.9 is excellent, and >0.9 is
outstanding.®> The cut-off values were determined by the
point on the ROC curve that maximizes the Youden index
(sensitivity + specificity - 1), providing the best balance be-
tween sensitivity and specificity.*®

To determine cut-off values for different levels of DHTL, a
nonparametric numerical method was applied to percentile
values from a gDL section of the questionnaire. Four threshold
values (below the 2.5th, 10th, 16th, and 25th percentiles) were
used to identify the lower cut-off, distinguishing individuals
with low versus medium DHTL.

A ROC curve was generated for the Serbian version of the
DHTL-AQ for each threshold. The best-matching value from
the low side was then selected. The corresponding value on
the high side was used to establish a medium-to-high cut-off,
ensuring a structured classification of individuals into low-,
medium-, and high-literacy groups.

To test the significance of associations, the chi-square test
was used for categorical data, and the Kruskal-Wallis test was
employed for comparing nonparametric data between
groups.

Results

A total of 368 eligible responses were obtained from
community pharmacists. The collection of responses was
halted once the calculated reliable sample size was reached.

The average working experience of the participants was
13.9 + 9.8 years, and 89.1% were females (Table 1).

Most pharmacists who completed their specialization
(81.0%) received additional training in pharmaceutical care
(31.0%), pharmaceutical management and marketing (25.9%),
and pharmacotherapy in pharmaceutical practice (24.1%).

The majority of participants (73.1%) recognized the defi-
nition of digital health, while the definitions of eHealth and
mHealth were not known to most (85.1% and 57.3%,
respectively).

Predictive value of the DHTL-AQ Serbian version for detecting
individuals with different literacy levels

The level of gDL was determined on the basis of the gDL
section of the questionnaire (questions 11—16), with an
average score of 59.5 (maximum 84), a standard deviation of
12.5, a median of 62.0, and an interquartile range of 16.8.
Among the study participants, 56 (15.2%) exhibited low gDL,
253 (68.8%) demonstrated medium proficiency, and 59
(16.0%) were classified as having high gDL.

The ROC curve for the 16th percentile was chosen as the
best option since it aligns with one standard deviation below
the mean and statistically represents the most relevant
option.

The AUC was 0.861 (Figure 1), indicating a high level of
discrimination, and was significantly greater than chance
(P < 0.001). The cut-off value for the DHTL-AQ Serbian version
is 32.5 (maximum 40), meaning that individuals with a score
below this value are considered to have low DHTL (132 par-
ticipants, 35.9%). With this cut-off value, the scale's sensitivity
was 73.1%, and its specificity was 85.7%.

To identify the most digitally literate individuals, we
selected values above the 84th percentile, corresponding to
the 16th percentile for the least literate individuals.

The AUC was 0.802 (Figure 2), indicating a high level of
discrimination, and was significantly greater than chance
(P <0.001). The cut-off value for the DHTL-AQ Serbian version
is 35.5, meaning that individuals with a score above this value
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Table 1
Sociodemographic characteristics of the study sample (N = 368) and perceptions of digital health
Characteristic Value
Gender
Female 328 (89.1%)
Male 40 (10.9%)
Pharmacy type
Pharmacies within pharmacy chains (state property) 39 (10.6%)
Pharmacies within pharmacy chains (private) 281 (76.4%)
Independent pharmacies 48 (13.0%)

Degree of education
Master of pharmacy
Master of pharmacy - Specialist
Master of pharmacy - Doctor of Science
Pharmacy location
A large city with more than 150,000 inhabitants
A medium-sized city with 50—150,000 inhabitants
A small town with less than 50,000 inhabitants
Rural environment
Working experience (years)
Digital health definition
Recognize the correct definition
Does not recognize the correct definition
eHealth definition
Recognize the correct definition
Does not recognize the correct definition
mHealth definition
Recognize the correct definition
Does not recognize the correct definition

307 (83.4%)
58 (15.8%)
3 (0.8%)

233 (63.3%)
71 (19.3%)
42 (11.4%)
22 (6.0%)
13.9 + 9.8, 12.0 [14.0]*

269 (73.1%)
99 (26.9%)

55 (14.9%)
313 (85.1%)

157 (42.7%)
211 (57.3%)

Abbreviations used: eHealth, electronic health; mHealth, mobile health.
2 Mean =+ standard deviation, median [interquartile range].
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Figure 1. Receiver operating characteristic (ROC) curve for detecting in-
dividuals below the 16th percentile (low literacy individuals).
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Figure 2. Receiver operating characteristic (ROC) curve for detecting in-
dividuals above the 84th percentile (high literacy individuals).
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are considered to have high DHTL (164 participants, 44.5%).
With this cut-off value, the scale's sensitivity was 87.5%, and
its specificity was 65.9%.

The number of individuals between the 16th and 84th
percentiles represent individuals with medium DHTL
(72 participants, 19.6%).

Cut-off values based on the gDL questionnaire were used
to assess the results of the Serbian version of the DHTL-AQ
and differentiate levels of DHTL. Low-medium-high profiles
were examined, as shown in Table 2.

Significant differences in several key characteristics were
observed across the 3 groups with varying levels of DHTL
(low, medium, and high). Working experience differed
significantly among the groups (P < 0.001), with the low-
DHTL group having the most experience on average, fol-
lowed by the medium- and high-DHTL groups. A significant
difference was also found in participants' ability to correctly
recognize the definition of eHealth (P = 0.039), where higher
DHTL levels were associated with a greater likelihood of
correctly identifying the definition. Furthermore, gDL scores
varied significantly across the groups (P < 0.001), with the
high-DHTL group achieving the highest mean score. Lastly,
DHTL questionnaire scores themselves showed significant
differences between groups, with the high-DHTL group
scoring the highest (P < 0.001).

Other gDL results

With respect to social media usage, the results reveal a
significant difference between the distributions of social
media usage in private and professional environments
(Table 3). Only 6.25% of the participants indicated that they do
not use social media in their private lives, whereas 41.3% re-
ported that they do not use social media for professional
purposes (<0.001).

The most common purpose of using social media in profes-
sional environments among community pharmacists was to
connect with other pharmacists, of the 368 participants reported
by 48.91% of respondents (n = 180). A notable proportion
(41.30%, n = 152) indicated that they do not use social media for
professional purposes. Other commonly cited reasons included
staying updated with current health information (38.32%,
n = 141), connecting with other HCPs (32.88%, n = 121), and
continuing professional development (32.88%, n = 121). Addi-
tionally, 21.74% of respondents (n = 80) reported using social
media for the purpose of connecting with patients.

Among the participants, there was a high level of aware-
ness of terms associated with the use of computers and
smartphones. More than 90% are familiar with terms such as
"Play Store (application store)", “Bluetooth”, “Application
(App)”, “Web Browser”, and “Update (synchronization)”.

Other commonly known terms include "Search Bar"
(89.95%) and "QR Code" (86.41%). However, awareness begins
to decline with terms such as "Cloud" (70.92%), "Domain
(URL)" (64.67%), "Voice Assistant (Chatbot)" (53.26%), and
"Wearable Device" (47.83%). Notably, only a small fraction of
participants (0.82%) indicated that they were unfamiliar with
any of these terms.

Discussion

This is the first study to present results on DHTL among
community pharmacists in Serbia using a validated ques-
tionnaire. To our knowledge, this is the first study to evaluate
levels of DHTL among HCPs through this particular approach.

On the basis of the obtained results, recommendations are
provided for cut-off values to assess different DHTL profiles:
low (<32.5; 35.9%), medium (32.5 < score <35.5; 19.6%), and
high (>35.5; 44.5%). These findings indicate that the majority
of community pharmacies (64.1%) exhibit medium or high
levels of DHTL.

Higher values were observed for gDL, with medium and
high scores combined accounting for nearly 85% of the par-
ticipants. This trend aligns with findings from a study con-
ducted in England, which reported high levels of digital
literacy among community pharmacy staff.*’

Conversely, the results indicate that DHTL scores are lower
than gDL scores are, with the proportion of participants
classified as having low DHTL (35.9%) being notably higher
than those with low gDL scores (19.6%). The main statistically
significant differentiator is working experience, indicating
that participants with less working experience achieved
better scores. The group of participants with the highest DHTL
scores had a median of 10 years of experience.

The statistically significant difference between groups of
participants with different DHTL scores in terms of working
experience duration suggests that pharmacists with fewer
years in practice may be more adaptable to new technologies.
This trend may not solely be a function of shorter tenure but
could also reflect greater exposure to digital tools during their
continuing professional development, as well as broader
generational differences in digital engagement. This aligns
with previous research showing that younger members of the
pharmacy workforce report higher digital literacy levels®’,
and that digital proficiency tends to be greater among
younger generations more broadly.*

No significant differences in DHTL levels were found across
gender, pharmacy type, education, or location (P > 0.05),
suggesting that these factors do not influence DHTL scores.

An important finding related to gDL is the professional use
of social media among pharmacists. Notably, 41.3% of the
pharmacists reported that they did not use social media for
professional purposes. Among those who do, the primary use
was communication with other HCPs, whereas patient inter-
action was the least frequently selected option. Similar to
findings from a study conducted in England®’, Facebook,
YouTube, and Instagram remain the most widely used social
media platforms among pharmacists. Additionally, our
research identifies Viber as another highly utilized platform.
The use of social media for professional purposes, although
not widespread, underscores its potential as a valuable tool
for communication, information dissemination, and contin-
uous education among pharmacists.

The most common terms associated with the use of
computers and smartphones are well known to pharmacists.
However, there is room for improvement in understanding
less frequently used terms, such as 'Voice Assistant' and
'Wearable Device', which are known to only approximately
half of the participants. This knowledge gap is particularly
important considering the rapid growth in Al-driven tools and
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Table 2
Comparison of low-, medium-, and high-literacy individuals according to the results of the digital health technology literacy assessment questionnaire serbian version
Characteristics N = 368 Low DHTL (score < 32.5, Medium DHTL (32.5 > score High DHTL (score => Test statistic (df),

n = 132 [35.9%]) <35.5, n = 72 [19.6%]) 35.5, n = 164 [44.5%]) P value S
Working experience (y) 368 (100.0%) 16.8 + 11.0, 15.0 [16.8]° 13.5 +9.6,13.0 [13.8]° 11.7 + 8.3,10.0 [11.8]* H (2) = 15.70, P < 0.001 §
Gender %% (2) = 0.86, P = 0.650 .
Male 40 (10.9%) 13 (32.5%) 10 (25.0%) 17 (42.5%) =
Female 328 (89.1%) 119 (36.3%) 62 (18.9%) 147 (44.8%) ;
Pharmacy type 72 (4) = 3.66, P = 0.454 8
Pharmacy chain (state property) 39 (10.6%) 19 (48.7%) 7 (18.0%) 13 (33.3%) =
Pharmacy chain (private) 281 (76.4%) 97 (34.5%) 54 (19.2%) 130 (46.3%) §
Independent pharmacies 48 (13.0%) 16 (33.3%) 11 (22.9%) 21 (43.8%) §
Degree of education Fisher's exact test, P = 0.521 8,
Master of pharmacy 307 (83.4%) 113 (36.8%) 62 (20.2%) 132 (43.0%) F
Master of pharmacy - Specialist 58 (15.8%) 17 (29.3%) 10 (17.2%) 31 (53.5%) :§
Master of pharmacy -Doctor of Science 3(0.8%) 2 (66.7%) 0 (0.0%) 1(33.3%) 1]
Pharmacy location Fisher's exact test, 0.372 g
A large city with more than 150,000 inhabitants 233 (63.3%) 77 (33.0%) 50 (21.5%) 106 (45.5%) 3
A medium-sized city with 50—150,000 inhabitants 71 (19.3%) 29 (40.8%) 11 (15.5%) 31 (43.7%) 2
A small town with less than 50,000 inhabitants 42 (11.4%) 16 (38.1%) 10 (23.8%) 16 (38.1%) §
Rural environment 22 (6.0%) 10 (45.5%) 1(4.5%) 11 (50.0%) %
Digital health definition v2 (4) = 4.66, P = 0.324 <
Recognize the correct definition 269 (73.1%) 93 (34.6%) 49 (18.2%) 127 (47.2%) g
Does not recognize the correct definition 99 (26.9%) 39 (39.4%) 23 (23.2%) 37 (37.4%) Y
eHealth definition v% (4) = 10.08, P = 0.039 g
Recognize the correct definition 55 (14.9%) 21 (38.2%) 5(9.1%) 29 (52.7%) R
Does not recognize the correct definition 313 (85.1%) 111 (35.5%) 67 (21.4%) 135 (43.1%) ~
mHealth definition ¥2 (4) = 6.54, P = 0.162 S
Recognize the correct definition 157 (42.7%) 47 (29.9%) 32 (20.4%) 78 (49.7%) =
Does not recognize the correct definition 211 (57.3%) 85 (40.3%) 40 (18.9%) 86 (40.8%) §
General digital literacy questionnaire total score 368 (100.0%) 51.2 + 134, 52.0 [19.0]* 58.4 +9.3,59.0 [13.0]° 66.7 + 7.9, 68.0 [12.0]° H(2) = 318.28, P < 0.001 A

Digital health technology literacy questionnaire total score 368 (100.0%) 27.4 +5.3,29.0 [6.0]* 34.2 + 0.8, 34.0 [1.7]° 37.8 + 1.2, 38.0 [2.0]° H(2) = 113.82, P < 0.001

¢ Mean =+ standard deviation, median [interquartile range].
Abbreviations used: DHTL, Digital Health Technology Literacy; eHealth, electronic health; mHealth, mobile health.
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Table 3

Usage of different social media platforms by community pharmacists in private and professional environments

Social media platform

Usage for private purposes (n = 368)

Usage for professional purposes (n = 368)

Facebook 233 (63.32%)
Instagram 261 (70.92%)
Twitter/X 30 (8.15%)

LinkedIn 122 (33.15%)
YouTube 291 (79.18%)
WhatsApp 215 (58.42%)
Viber 325 (88.32%)
TikTok 48 (13.04%)
I don't use social media 23 (6.25%)

48 (13.04%)
86 (23.37%)

3 (0.82%)
38 (10.33%)
49 (13.32%)
45 (12.23%)
172 (46.74%)

2 (0.54%)
152 (41.30%)

wearable health technologies. Wearable devices, such as
smartwatches or fitness trackers, can facilitate continuous
health monitoring, support chronic disease management, and
improve patient engagement through real-time feedback.*®
Similarly, voice assistants powered by Al are increasingly
being integrated into medication adherence tools, health in-
formation delivery, and even remote patient monitoring.’%!
Limited familiarity with these technologies among pharma-
cists could hinder their ability to effectively recommend,
implement into care plans, or counsel patients on digital
health solutions.

This study has several limitations. First, while efforts were
made to ensure a broad and diverse sample through a combined
distribution strategy (online and field-distributed paper sur-
veys), the sampling approach was not purely random and may
introduce selection bias. We acknowledge the potential concern
that individuals who completed the online version of the ques-
tionnaire may inherently possess higher digital health literacy.
To mitigate this, we used both online and paper-based formats
to encourage participation from individuals with varying levels
of digital proficiency. Second, the reliance on self-reported data
may be subject to response biases, such as social desirability or
inaccurate recall. Third, the cross-sectional nature of the study
limits the ability to draw causal conclusions or observe changes
in DHTL over time.

The findings of this study indicate that community phar-
macists in Serbia possess a relatively high level of DHTL,
which is crucial for the effective implementation of DHTs in
pharmacy practice. The strong outcomes in gDL and DHTL
suggest that the majority of pharmacists are well prepared to
integrate digital tools into their professional activities. How-
ever, the lower scores observed in a subset of participants
highlight the need for targeted educational interventions to
increase DHTL among all pharmacists.

Our results are complementary to findings from other
studies that have assessed DL among HCPs. For instance, a
study conducted by the World Health Organization®” high-
lighted the importance of digital health literacy in over-
coming barriers for health workers. Similarly, Turnbull et al.>>
identified both barriers to and facilitators of the use of digital
health tools by health care practitioners. These studies
emphasize the need for ongoing training and support to
enhance DL among HCPs.

By specifically assessing the levels of DHTL among Serbian
pharmacists, our work contributes to identifying areas for
improvement and aids in designing targeted training programs.
While the general use of various digital technologies is well
established, greater emphasis should be placed on training that

enables the full integration of DHTs in community pharmacies.
This will not only streamline pharmacists’ workflow but also
enhance their ability to support patients effectively. Special
attention should be given to tailoring support on the basis of the
needs of different age groups to ensure effective adoption. This
approach ensures that training efforts are well focused and
address the specific needs of pharmacists, ultimately enhancing
their digital competencies.”*

Future research should consider expanding the sample
size and participant diversity to enhance the generalizability
of findings across various health care settings and pop-
ulations. Validation of the DHTL-AQ in other countries and
cultural contexts is also recommended to establish cross-
national relevance. Longitudinal studies would be valuable
to examine temporal trends and potential causal relationships
in DHTL development. Additionally, intervention-based
research targeting identified DHTL deficiencies could inform
the design of scalable training programs applicable in Serbia
and other low-resource or digitally transitioning health sys-
tems. Finally, qualitative or mixed-methods studies could
help uncover barriers to DHT use, particularly among partic-
ipants with low DHTL, providing deeper insights into user
behavior, motivations, and contextual challenges.

The methodology employed in this study provides a
practical and adaptable framework for evaluating DHTL
among pharmacists. Given its straightforward application and
relevance to evolving pharmacy practice, this framework may
be used in other countries to guide the identification of spe-
cific training needs and to support the development of
pharmacist-led digital health services tailored to diverse
health care settings.

Conclusion

This study provides the first comprehensive assessment of
DHTL among community pharmacists in Serbia. These find-
ings indicate that while Serbian pharmacists generally
possess strong gDL skills, there is a need for targeted educa-
tional interventions in specific areas and across different
subgroups of the pharmacist population.

The significant impact of working experience on DHTL
scores and the use of social media for professional purposes
highlight important areas for further improvement and
training. Our research highlights the importance of tailored
interventions in enhancing DHTL and the applicability of DHT
in the routine practice of community pharmacists.
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