O6pa3zar 4.

®dakynreT dapMaleyTcKu YHUBEP3UTET V¥V BEOTPAOY
01 6poj Behy Hayununx ob1acTu MeJUIMHCKUX HAyKa
(Bpoj 3axTeBa) (Ha3ug Beha HayuHe 06acTi KOMe ce 3axTeB ynyhyje)
20.06.2024. 3AXTEB
(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:

KAHIUJAT JJEBUR (MUPOCJIAB) MAPHUJA

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

CTYACHT TOKTOPCKUX CTY/Hja Ha CTYAH]CKOM Iporpamy dapmMalleyTCKe Hayke

NPUjaBHUO je JOKTOPCKY TUCEPTaIH]y MO Ha3HBOM:

1IPeIMKTOPH HUCKeE 3IpaBCTBeHE U hapMaKoTepanujcke NUCMEHOCTH M HbHX0BA Be3a ca y3pouuma
HeaJXepeHile npemMa Tepanmjy Ko nanmjeHara 000Jaejaux o1 Jujaderec MeJauryca tumo 2¢

U3 Hay4He 00JIacTH ! COIMJAJTHA PAPMAIIMIA N1 UCTPAXKNBABE PAPMAIIEYTCKE ITPAKCE

Vuusepsurer je mana 22.02.2022.romune cBojum aktom mox Op. 02-01 6poj 61206-511/2-21 nao cariacHocT Ha

MIPEIJIOT TeMe JOKTOPCKE AUCEPTAIIjeKoja je TIacuia:

LI PEeIMKTOPH HUCKE 3ApaBCcTBEeHe U (hapMaKoTepantjcKke MUCMEHOCTH U I-UX0BA BE3a ¢a V3PoInMa
HeaJxepeHIe npeMa Tepannjyu Koa nanmujesara 000JeJnux o1 Jujaderec MeJuTyca THm 2%

Wme u npe3ume mentopa : Ilpod ap. Jlymanka Kpajuouwh, pemoBHM npodecop, YHuBep3uTer y beorpany —

dapmaneyrcku pakyiarTer;

Kommucwuja 3a olieHy JOKTOPCKE IMCEPTALUje MMEHOBaHa je Ha cequumu oapxkanoj 11.04.2024.ronune
omIyKoM (aKyiarera 1oz op. 01 6p.898/2 , y CacTaBy:

uhwN e

Nwme u mpe3ume wiaHa 3Bambe Hay4YHa 00JIacT YcranoBa y K0j0j
KOMHCH]e je 3amociieH

Hp cun. Hatama borasan - Ctanojesul, penoBHu npodecop, YHuBepsurer y beorpany - ®apmaneyrcku daxynrer
Hp cuu. Cphan Ilonosuh, penoBuu npodecop y nensuju, Yuusepsuter y beorpany - Menununcku gaxynrer

Hp cuun. Anexcanapa Josuh - Bpaner, penosau npodecop, Y Husep3urer y beorpany - Meauunncku akynrer
Hp cuu. Banentuna Mapunkosuh, penoBau npodecop, Yausepsurer y beorpany - @apmaneyrcku dpakynrer

Hp cuu. Anapujana Munomesuh I'eoprues, nonent, YHusepsuteT y beorpany - @apmaneyrcku daxynrer

Hamowmena: ykonuko je unan Komucuje y neH3uju HaBeCTH aTyM NEH3WOHHUCAHA.



JlaTym craBibama u3Bemraja Komucuje u gokropeke aucepranuje Ha yBua jaBaoctu: 16.05.2024.ronune.

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

JlaHa 20.06.2024.ronnue

Komucuja 3a on0paHy JOKTOPCKE IHCEpTalje UMEHOBaHA je Ha ceauuiy oapxkanoj_ 11.04.2024.ronune

omnykom (akyrera nox 6p. 01 6poj 898/2, y cacrasy:

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

Hp ciu. Hartama boragair - CranojeBuh, penosuu npodecop, YHupepsuteT y beorpany - dapmarieyrcku Gakynrer
Hp ciu. Cphan [Tomosuh, penosuu npodecop y neHsuju, YHuBep3uTer y beorpany - MenuiuHcku GaxkyaTer

Hp ciu. Anekcannpa Josuh - Bpanern, penosau npodecop, YHusep3uter y beorpany - Meaununcku dakynrer
Hp cuu. Banentuna Mapunkosuh, penoBau npodecop, Yausepsurer y beorpany - @apmaneyrcku dpakynrer

Hp cuu. Anapujana Munomesuh I'eoprues, gouent, YHuBep3uter y beorpany - @apmaneyrcku dakynrer

PR

Hanmomena: ykonuko je unan Komucuje y neH3uju HaBeCTH JaTyM NEH3WOHHCAbhA.

JEKAH ®AKVIITETA

Onnyka HacraBHo-HayuyHor Beha o ycBajamy m3Bemiraja Komucuje 3a olieHy JOKTOPCKE AMCEPTALIM]e

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

2. WM3Bemraj Komucuje o olieHu JOKTOPCKE TUcepTanuje

IMpumenGe Ha u3BemTaj KoMucuje o oleHn JOKTOpPCKe auceprarmje (YKOIHKO UX je GHIT0) U
Munubewe Komucuje o mpumendama

Hanmomena: ®akynTer goctaBjba Y HUBEP3UTETY 3aXTEB ca MPUIO3UMA Y €NEKTPOHCKO] GOPMH H Y jeTHOM IMHCAHOM HPUMEPKY
3aapXxuBy YHUBEpP3UTETA



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

V. Bojoae Creme 450.

01. 6poj

20.06.2024. rogune

Ha ocHoBy wirana 28. Craryra u npemnora Komucuje 3a nocneaumiomcke cryauje, HactaBHo-
HayuHo Behe YHuBepsurera y beorpamxy — ®@apmareyrckor ¢gakyiaTeTa Ha CSIHULN OJPIKAHO]
20.06.2024. ronune, 10HENO je

ONJYKY

INPUXBATA CE nosutuBan wusBemta] Komucuje 3a omeHy u oa0paHy 3aBpIlcHE
JNOKTOpCKE nucepranuje, KaHaunata mar.papmanuje Jleemh Mapwuja noa HacioBoM:
»IIpeIMKTOpH HUCKE 3PABCTBEHE U (papMAKOTEePaNHjCKe MMCMEHOCTH M lbHX0BA Be3a ca
y3pouuMa HeaJaxepeHle NpeMa Tepanvju KoJ NauujeHara o0ojieJux o1 aujaderec
MesnTyca Tl 2% u ynyhyje Behy HayuHux o61acTi MeIMIMHCKUX HayKa Ha yCcBajame, a 1o
n00MjeHO] TTMCaHO] carjlacHOCTH oJ00paBa jaBHa ofbpana nmpea Komucujom y cacrtaBy:

1. Jp cum. Harama borasair - CranojeBuh, penoBau npodecop, YHausep3uteT y beorpany
- Gapmarieyrcku dakynrer

2. Jlp cuu. Cphan IlomoBuh, penosuu npodecop y nensuju, YHauep3urer y beorpany -
MeumuHckn GakynTer

3. Jlp cum. Anekcanapa Josuh - Bpanemi, pegoBau mpodecop, YHuuBep3uteT y beorpany
- MemuuuHCKH (HaKyaTeT

4. Nlp cuu. Banentnna MapunkoBuh, penosau mpodecop, YHusep3uteT y beorpany -
®dapmarneyTcku GakyiaTeT

5. Jlp cuu. Augpujana Mwomesuh ['eoprueB, moneHt, YHuBepsuter y beorpany -
®dapmarieyTcku pakynaTer

VYuupepsureT je gana 22.02.2022.rogune cBojuM akrtom Op.: 02-01 6p: 61206-511/2-22 nao
CarjacHOCT Ha MPEUIOT TeMe JOKTOPCKE JMCEepTaIlHje.

Kanmunat mar. hapm. Mapuja JleBuh, o6jaBuna je pe3ynrare u3 oBe TOKTOPCKE TUCEpTAIH]e
y nBa paaa kareropuje M21 u jenHoMm paay kateropuje M22 y melyyHapoaHuM yaconucuma
ca CLU nucre:

1. Levic M, Bogavac-Stanojevic N, Ubavic S, Krajnovic D. Pharmacotherapy literacy
level andpredictors of low literacy among diabetes mellitus type 2 patients in
Serbia. BMC PublicHealth.2023;23(1):1822.
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-16639-y
IF (2022) = 4,5; Public, Environmental & Occupational Health (75/300) M21

2. Levic M, Bogavac-Stanojevic N, Krajnovic D. The Instruments Used to Assess
HealthLiteracy and Pharmacotherapy Literacy of Diabetes Mellitus Type 2
Patients: A ScopingReview. Front Public Health. 2021;9:1424-1440.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8502961/

IF (2021) = 6,461; Public, Environmental & Occupational Health (39/302) M21



https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-16639-y
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8502961/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8502961/

3. Levic M*, Bogavac-Stanojevic N*, Krajnovic D*. Cross-Cultural Adaptation and
Validation of the Functional, Communicative and Critical Health Literacy Instrument
(FCCHL-SR) for Diabetic Patients in Serbia. Healthcare (Basel). 2022;10(9):1667.
(*equal contribution) https://www.mdpi.com/2227-9032/10/9/1667
IF (2022) = 2,8; Health Care Sciences & Services (57/106) M22

Omnyky JOCTaBUTH. WMEHOBAHOj, YHHUBEpP3UTETy, WIAHOBHMMA KOMHCHjE, JIEKaHy,
CeKpeTapy,lipoJickaHy 3a mocieauruioMmcke cryauje, menropy (Ilpod np. [dymanka

Kpajaosuh), Onceky 3a HACTaBY M CTyJCHTCKA nuTama, OJCEeKy 3a MpaBHE U OIIITE MOCIIOBE,
MIOCIIOBHOM CEKpEeTapy W apXHBH.

MPEJACEJTHUK
HACTABHO-HAYVYHOT BERA
®APMALEYTCKOT
®AKYJITETA

IIpod. np Cnahana llodajuh


http://www.mdpi.com/2227-9032/10/9/1667
http://www.mdpi.com/2227-9032/10/9/1667

HACTABHO-HAYYHOM BERY YHUBEP3UTETA Y BEOI'PALY —
OPAPMALEYTCKOI' ®PAKYJITETA

KOMUCHUIA 3A TOCJIEAUTIJIIOMCKY HACTABY — JOKTOPCKE CTYJAUJE

Ha cemnunm HacrtaBHo-Hayunor Beha VYwuuBep3uteta y beorpany — @apmaneyrckor Qakynrera,
oapxkanoj 09.04.2024. romune, omiyka O0poj 898/1, umeHnoBanu cy wianoBu Kommcuje 3a OlLEHY U
o10paHy 3aBpIICHE TOKTOPCKE AMcepTandje kKanaumara mar. ¢papm. Mapuje M. Jlepuh, moa HacaoBoM:
»IIpeIMKTOpPH HHCKe 3ApaBcTBeHe W (apMakoTepanmujcke NMUCMEHOCTH W IHHUX0BAa Be3a ca
y3pouuMa HeaJXepeHle NMpeMa Tepanuju KOA nanujeHara o0oseaux oja aujaderec MeJUTYyCAa THUIL
2%, OBa nokrTopcka Te3a ypaheHa je mon meHTopcTBoM ap. ci. Jlymanke Kpajaoswh, pemosHOr
npocdecopa, Yausepsutera y beorpany - ®apmaneyrckor ¢akynrera.

Y1aHOBH KOMMCHje 32 OLIeHY U 0JJ0paHy IOKTOPCKE JUcepTaluje y cacTaBy:

1. Hp cu. Harama boraBan - CranojeBuh, pemoBHu mpodecop, YHuBep3uter y beorpany -
®dapmarnieyTcku GaxynTeT

2. [Ip cu. Cphan IlonoBuh, penoBun mpodecop y neHsuju, YHuBeps3uter y beorpany - MeauuuHcku
daxynTer

3. JIp cu. Anekcanapa Josuh - Bpanem, penoBau npodecop, YHuBep3uretr y beorpany - MenumuHcKkn
¢dakynrer

4. [Ip cu. Banentnna MapunkoBuh, penoBuu npodecop, YHupep3uteT y beorpany - ®@apmaneyrcku
¢dakynrer

5. Hon. np Aunpujana Munomesuh ['eoprues, YHusepsutet y beorpany - @apmaneyrcku ¢pakynreT

UnanoBu Komucuje cy mperienanu npuiokeHy aucepTauujy U nojgHoce HacraBHo-HayuHoMm Behy
VYuusepsutera y beorpany — ®apmarieyrckor ¢akynrtera ciefehu ussemraj:

MN3BELITAJ

1. IPUKA3 CAAPKAJA TOKTOPCKE JUCEPTALINJE

JlokTopcka aucepraiyja moja HaciaoBOM: ,IIpeaukTopu HHUCKe 3paBCcTBeHe M (papMaKoTepanujcke
NUCMEHOCTH M HHXO0BAa Be3a ¢a y3pOIHMAa HeaJxepeHIe INpeMa Tepanuju KoJ MNanHMjeHarTa
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o0osenux oa aujabderec mejauTyca THN 2% caapku ceaam nornasika: 1. YBoxa, 2. lubesw, 3.
Marepujan u merone, 4. Pesynratu 5. Jluckycuja, 6. 3akspyunm u 7. Jluteparypa. JloxTopcka
JqUcepTanyja yKJbydyje CaKeTaKk Ha CPICKOM M CHIJIECKOM je3WKy W CaJipikaj JOKTOPCKOT paja,
ouorpadujy KaHaAuIaTa, KA0 U MOTIUCAHE U3jaBe O ayTOPCTBY, UCTOBETHOCTH LITAMIIAHE U EJIEKTPOHCKE
Bep3nje W Kopuinhewy TOKTOpCKe aucepTarnuje. Jluceprammja je HamMcaHa jaCHUM W TPETJICIHUM
CTUJIOM U caapku 17 ciuka, 32 tabene u 207 nurepaTypHUX HaBOAA.

YBoa JOKTOpPCKE JucepTraluje CaipKu IIperyie]] CaBpeMEHUX JIUTEepaTypHUX I[ojaTaka o
nujabeTec MEIUTYCYy THI 2, ca HarjackoM Ha 3/IpaBCTBEHY U (papMakoTepanujcKy MHUCMEHOCT
KOJI OBHX mainujeHarta. Takole, mpeacTaB/beHH Cy Pa3sio3d HaMepHE U HEHaMEepHE HeaJxepeHIle
npemMa Tepanuju, U HHUXOBE IOBE3aHOCTU Ca HEaJeKBATHOM 3/PaBCTBEHOM MHUCMEHOCTU H
HUCKOM (hapMaKOTEpanijcCKOM MUCMEHOCTH KOJ| OBE Ipyle XPOHHYHUX NalujeHata. Y OKBUPY
nornasjka 1.6, 71ar je gerajbaH MpHKa3 yNWTHUKA 3@ TPOLEHY 3/ApPaBCTBEHE U
dapmakoTepanujcke MHUCMEHOCTH ca NPEeIOroM HajIpHKIAJIHUJUX M HajCBEOOYyXBaTHUJUX
VOUTHHKA 32 MEpeme 3[IpaBCTBEHE MUCMEHOCTH KOJ mamujeHta ca aujaberecom. BRIEF
ynutauiy (BRIEF screening questions) umajy mmpok pacoH Mepemwa, U 100pa MepHa CBOjCTBa,
U Kao TakBU cMaTpajy ce HajO0oJbUM JOCTYINHHMM YHUTHULUMA 3a Mepewme ()YHKIHOHAIHOT
JIOMEHa 37JpaBCTBEHE MMUCMEHOCTH. YTIUTHUK 3a TPOILIEHY TPU JOMEHA 3PaBCTBEHE MUCMEHOCTH
(bynkumonannor, komynukatuBaor u kputuukor — FCCHL, Functional, Communicative and
Critical Health Literacy Scale) ucniutyje mupu KOHIENT 3ApaBCTBEHE MUCMEHOCTH, YKIbyuyjyhn
MOTYhHOCT Tpey3uMama, pa3ymMeBama u Kopuirhema 3apaBCTBEHHX HH(OpMaIja U MOXe ce
cMaTpaTy HajlIoroJAHUjUM UHCTPYMEHATOM 3a MEPEHE 3JpaBCTBEHE MMCMEHOCTH KOJI MalijeHara
ca nujaberecom. OOa ynuTHMKa cy Op3a, jeqHOCTaBHa 3a Kopumhewme M (PUHAHCH]CKH
npuxBarjbuBa. Takohe je mpukasaHo Jnga 10 caja KOpuIIheHM YNUTHULIM 32 TPOLEHY
(dapMakoTepanujcke MMCMEHOCTH HUCY HAIlUIM CBOJY HajOOJby MPUMEHY Y OBO]j MOMYJALUjHU jep
HE TIOKpHUBAjy CBE JTUMEH3Mje M MOA-JUMEH3Mje€ KOHIENTyaJHOI Mojena (hapmakoTepanujcke
MMMCMEHOCTH, HEOINXOJHHM 3a Kopuiiheme uHpopMaluja O JIEKOBUMA U TOCTHU3AmkE ITUhEBA
dbapmakoTepanujcke mucMeHocTd. C TUM y Be3u OWIO j€ HEONMXOJHO Pa3BUTH Clenu(pUYaH,
00jeKTHBaH YIUTHHK 32 IPUMEHY Yy 3/[paBCTBEHOM cuctemy. Takohe, mpecTaBibeHu cy (hakTopu
KOjU YTHYY Ha HeaJXepeHIly IpemMa Tepamuju ¥ Koju cy rpymnucaHu kao: 1) ¢akropu koju ce
OJIHOCE Ha CaMor TMaIHjeHTa, 2) COLH0-eKOHOMCKH (akTopH, 3) (hakTopH 37paBCTBEHOT CHCTEMA
U TUMa 3[]PaBCTBCHUX pajHKMKa 4) (akTopu y Be3W ca 3/IpaBCTBEHHM CTambeM H 5) (dakTopH y
Be3u ca TepanujoM. [IpukazaHa je HHMXOBAa IMMOBE3aHOCT Ca HEAJEKBAaTHOM 3/JPaBCTBEHOM U
HHUCKOM (papMaKoTeparnujCKoM MUCMEHOCTH KO/ MaljeHara ca Aujabetec MeITuTyCoOM THII 2.

Ln/beBu ncTpaxkuBama Cy jacCHO Ae(UHHCAHU U NOJIeJbEHU Ha YETHPH LIeJINHE!

1. Kynryposomika afanrangja U BaluIalyja MYJTHIUMEH3MOHAIHOT YMUTHHKA 3a MPOLEHY
3paBCTBEHE IHMCMEHOCTH, MOHOJMMEH3MOHAIHOT YIOUTHHKA 32 MpOLEHY (YHKIHOHAIHE
3/IpaBCTBEHE MHCMEHOCTH, YIUTHUKA 32 CAMOIIPOLIEHY y3pOKa HeaaxepeHlle U KOHCTPYKLHja U
BaIMJaNMja CrHeun(pUYHOT YIUTHUKA 3a NpPOLEeHY (apMakoTepanujcke MHCMEHOCTH KOJ
nanMjeHaTa ca aujaberec MEeJIMTYCOM THII 2



2. IIporuieHa HUBOA YKYITHE 3PABCTBEHE MMCMEHOCTH, JOMEHa (DYHKI[MOHAIHE, KOMYHUKAaTHBHE
U KPUTHYKE 3/IpaBCTBEHE NMUCMEHOCTH M (hapMaKoTepanujcke MUCMEHOCTU KOJ MallfjeHara ca
njabeTec MEMTYCOM THI 2

3. Unentudukanuja npeaukropa (aemorpadcke, COMMO-eKOHOMCKE KapaKTEPUCTHKE TMAIUjeHTa,
TUIA Tepanuje) HUCKE 3IPaBCTBEHE MHUCMEHOCTH M (apMakOTepanujcke MUCMEHOCTH KOJI
naryjeHara ca qujadeTec MEJIMTYCOM THI 2

4. WcrtpaxuBame Be3e uzMel)y commo-aemMorpadckux KapakTepHCTHKA, KOHTPOJE TIIHUKEMUje U
TUIA Tepanuje, Ka0 U HUBOA 3/IPaBCTBEHE MUCMEHOCTHU U (hapMaKoTepanujcke MUCMEHOCTH ca
y3poIMMa HeaIxepeHiie mpemMa Teparnuju.

Y mnormaBpy Martepujaj M MeToje, HABEJICHO je Ja C€ paau O CTYIUjU Tpeceka, Koja je
CIpOBeJIeHa Y YCTaHOBaMa Ha MPUMapHOM HHUBOY 3/paBCTBEHE 3amrTuTe. JleTabHO Cy ONMCaHH
n300p UCHHUTAHUKA Y CTYAH]Y, KPUTEPUjYMHU 3a YKJbYUHUBAWKE y CTYAH]Y M KPUTEPHJYMHU 32
UCKJbyuHMBamke u3 ctyauje. OQjalimeHn cy KopuilheHM HHCTPYMEHTH, Hpolelypa H3Bohema
UCTpaXXHMBama, Ka0 M MOTpeOHa MHHUMAaJHA BEIMYMHA y30pKa y CBHM (a3aMa IpBE U Jpyre
Hay4HO-MCTPaXUBAYKE CTYAH]E.

[TpBa mcTpakMBayka CTyIaWja je mojapazymeBaia JBe ¢ase, Npe-BaIHIAMOHY M BaTUIANMOHY
a3y u ykJbyumiia je CBE YNHTHUKE KOjU Cy C€ KOPUCTHIIHN y APYroj UCTPAKUBAUKO] CTYIH]jH.
[Ipumemeno je metr ynutHuka U To: (1) MyITHANMEH3UOHU YNUTHHUK 32 MPOICHY 3PaBCTBEHE
NMCMEHOCTH KOjUM CE€ MOT'Y MIPOIEHUTH JOMEHHU U YKYITHA 3[JpaBCTBEHA MHCMEHOCT HA CPIICKOM
jesuky — FCCHL-SR12, (2) kpaTku ynutHUM 3a Op3y HpPOIEHY 3paBCTBEHE MHCMEHOCTH —
BRIEF-3 u BRIEF-4, (3) ynuTHuK 3a npolieHy (apmMakoTepanujcke MMCMEHOCTH Y MOIYJIAIH]j
mjabetnyapa (PTHL-DMT), (4) UynuroB ynuTHHK 3a TpOLIEHY Y3pOKa HEaJXepeHIle mpema
NPONMCAHO] TepanHjH U (5) OMIITH YIUTHUK.

Y 1npBoj mnpe-BaNMAalLMOHO] (a3u TpBE HAyYHO-UCTpaXMBauke cTyauje, ypaheHa je
KYJITYpOJIOIIKA U JIMHIBUCTUYKA ajanTtanyja ynutHuka (1, 2 u 4), koHcTpykuuja ynutHuka (3) u
Kpeupame OMIITET YIUTHHUKA 3a MONyJalujy aujaberuyapa.

VY npyroj (Banumanuonoj) ¢ha3u mpBe HaydHO-UCTPAKUBAYKE CTYIHjE M3BPIICHA j& Baauialuja
FCCHL-SR ynurhHuka, BRIEF-4, PTHL-DM ynutHuKka M ckaje 3a y3poKe HEaaXxepeHIe Y
OKBUPY UyIUTOBOT YIUTHHKA.

Jlpyra ucTpakuBauka CTyqja je IMojapasyMeBaja MPUMEHY BaJMJIMPAaHUX HWHCTpyMEHaTa Ha
y3o0paukoj nonynanuju. O6e ucTpakuBayke CTyAHje Cy MpaTHiie HEEKCIIEPUMEHTAIHU AU3ajH U
CIpOBeJIeHEe CYy Kao CTyAMj€ IMpeceka. Y30pak Ccy YMHWIM MaldjeHTH oboyienu oja aujaderec
MEJMCTyca TUM 2, aMOyJaHTHO JICYEHH Y jEJHOM BEIHKOM JIOMY 3/IpaBJba, OJHOCHO KOjU CY
CBOjy Tepamnujy HOJU3aId y JeHO] jaBHO] aloTeld Yy NMPUBATHOM BJIACHUILITBY Ha TEPUTOPHUJU
beorpana.

Cryamje cy crpoBejieHE y CKJIaay ca XEeJICHHIIKOM JCKJIapaljoM U OJ00pEHE Cy O]l CTpaHe
€TMYKOT KOMHTETa 3a OMOMEUIIMHCKA UCTpakuBamba dapmMarieyTcKor ¢akyaTera Y HUBEp3UTeTa
y beorpany u on ctpaHe eTMukux o00pa 37paBCTBEHMX YCTaHOBA Y KOjUMa Cy CIpOBeJEHa
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UCTpaxkuBama. CBY MCIIUTAHMIIM CY JaJM MPUCTAHAK J]a YUYECTBY]Y y UCTPAXHBAKY U Ja C€ CBH
NPUKYIUBEHU TOJIAalld MOTY KOPUCTHTH 3a aHalu3y M MyOJIMKoBame pesyirara. [letasbHo je
OIMCaHa U CTATUCTUYKA aHAJIM3a [T0JIaTaKa Koje je Mopea JeCKPUITHBHUX CTATUCTUYKUX METOJa
oOyxBatuna © WH(EpPEHIUjaIHY CTaTUCTUKY. Y OKBHUPY JCCKPUIITUBHE CTATHCTUKE
KopucTHiheHe Cy (pPEKBEHIIE W CPEIEh¢ BPEAHOCTH, Ka0 M MPOLEHTYAIHH yaeo. Y IHbY
UCIYHCHha TIOCTAaBJbCHUX IUJBECBA, PE3YNTaTH Cy aHaIU3UpaHu KopuihemeMm Y2 Tecra,
crynentroBor T-tecta 1 ANOVA mim BUXOBUX HEMapaMeTapCKUX aJTepHATHBA. 3a IMPOICHY
KOHCTPYKTUBHE BaJHMIHOCTH KYJITYpPOJIOIIKM aJalTUPAaHUX W NpWIaroheHux yIUTHHKA
(uHUIMjaHe Bep3Mje yNMUTHHUKA) KopuiiheHa je koHupmaropHa (hakTOpcKa aHaau3a, AO0K je 3a
KPUTEPHjYMCKY BAJUJIHOCT U MOY3JAaHOCT TUX YIUTHHUKA KOpHUIINeHa JTMHEapHa WM JIOTUCTUYKA
perpecuoHa aHanu3a. YHUBapWjaHTHA U MYJITHUBAapHUjaHTHA JIOTHCTUYKA PErPecHOHa aHalu3a
NpUMEmhEeHA j€ Y [W/by HICHTU(UKAIM]je IMOBE3aHOCTH H3Mel)y 3aBHCHHUX M HE3aBUCHHX
Bapujabmu (pasnuuutux HUBoa nucMmeHoctu (ykymue HL, momena HL, PTHL) ca y3pommma
HEaJXePCHIIE M COIHO-AeMOrpadcKuM KapaKTepuCTHKama) | yTBphuBama HE3aBUCHUX
NPEMKTOPa HUCKE 3/IPaBCTBEHE M (DapMaKOTEPAITHjCKE MMCMEHOCTH.

Pe3yaraTH U AMCKYyCHja JOKTOPCKE HCEpTallMje Cy IPErjeIHO TPYNUCAaHH y JBE TJIaBHE
IIeJIMHE Ha JJBE HayYHO-HCTPAXKUBAYKE CTYyIH]je, KOje IpaTe MPETXOAHO OmNHcaHe (das3e U caapike
6 ciuka m 27 tabena. Y OBOM IOINIaBJbY Cy Ha CBEOOYXBAaTaH M jacaH HAYMH TEKCTYAJIHO W
rpaduUKd TpUKAa3aHH OPUTHMHAIHU pe3yiTaTd, a IUCKycHja je oOyxBaTuia aHalusy |
pa3marpame J00HjeHHX pe3yliTaTa ca KpUTHYKHM OCBPTOM Ha Pe3yJTaTe CIMYHUX HCTPAKHBHbA.

3ak/by4llM JIOKTOPCKE JHCEepTalfje CaJIpXKU CaXeTo TIpHUKa3aHE HajBaXKHHUjE 3aKJbydKe
NPOMCTEKJIE U3 pe3ysiTaTa UCTPaKHMBamwa, a KOJU CY Yy CKJIaay ca MPETXOAHO IMOCTaBJbEHUM
mbeBMMa. HaBezieHe Cy MNpenHOCTH M OrpaHUYEHa MCTpaxuBama IpaheHa ONIITUM
3aKJbY4IIHMa.

Y okBupy nornassba Jluteparypa HaseaeHo je 207 pedepeniy.

Buorpadmja canpxxu kpatky Ouorpadujy kanauaara.

2. OMUC ITIOCTUTHYTHUX PE3YJIITATA

Lipsu yuw

Kynryposnomka u nuHreuctuuka amantamuja FCCHL-SR12 u BRIEF-4 (BRIEF-3) ynurtHuka cy
CIPOBEJICHE HAa OCHOBY CYrecTHja UCIHMTAaHUKA Jla Ce pelle MojeIMHe HejacHOhe U Kako Ou ce o0ujeHe
KOPEKIIH]je MPUOIIKIIIE TyXY CPIICKOT je3HKa.

Kynryposomka ¥ JTUHTBHCTHYKA ananTanvja YylIuroBor ynmUTHUKA HUje 3aXTeBaja BEIMKE W3MEHE,
aHaJM30M MOBPATHOT NPEBOJA ycarjalleHUX Bep3uja pe3yJITUPalo je OuyBame HEHM3MEHEHOI TEeKCTa
YIIUTHUKA Ha CPIICKOM j€3MKY, HOMITO je J00po 0/ipa’kaBao JOKYMEHT Ha XpBAaTCKOM jJe3UKY U yckiaheH
je ca cTaHaapJuMa KOju ce KOpUCTe KOJ1 OBe Iomynaiyje namujenara y Cpouju.



Koncrpykuuja PTHL-DM ynutHuKa nonpasymeBaina je puHaiIHy Bep3ujy o 15 mutama, MoJebeHuxX y
4 (QapmakoTrepamnujcke Tpyne - MuTama O MpHCTymy HH(popManujama (2 muTama), pazymeBamy (3
NUTamka), TyMademu nHpopMaiivja (4 mutama) u Kopuithewy uHGopmarmja (6 murama).

Kox Banmumannonux cryauja mehykmacau koedurmjentu kopenanuje (ICC) 6unu cy 3amoBosbaBajyhu.
3a ymutHuk FCCHL-SR12 Bpennoct je m3znocuna 0,77 ca 95% wuHTepBamiMa MOBEpema y pacloHy
0,70-0,82. Mehyrum, oBa BpeaHoct je Bapupana 3a aomene: 0,79 (FHL), 0,75 (IHL) u 0,79 (CHL).
Bpennoct ICC 3a BRIEF-3 u BRIEF-4 6una je 0,65 y pacnony 0,58-0,71, kon PTHL-DM wu3pauynara
BpenHocT ICC 3a meo ynutaHuk O6mna je 0,97 y oncery 0,95-0,99, nox je xox UymuroBor ymuTHHKA
Bpennoct ouna 0,89 ca 95% unTtepBanuma nosepema y omcery 0,88-0,89.

Jpyeu yusm

VY 3aBHUCHOCTHU O] MPUMEHEHOT HHCTPYMEHTA, MPEBaJICHIIN]a HEaJICKBATHE 3PAaBCTBEHE MUCMEHOCTH je
npouemena Ha 42,2% (FCCHL-SR12 ymuthuk), 36,9% (BRIEF-3 ynuthuk) u 33,8% (BRIEF-4
ynuTHUK). [IpuMEHOM CBa TpHM yNUTHHKA 3a MPOICHY 3IPaBCTBCHE MUCMEHOCTH JIOKA3aHO je Ja je
HeaJIeKBaTHA 3]JpaBCTBEHA MMCMEHOCT Omiia demrha Koj marujeHara ca HixuM odpasoBambeM (FCCHL-
SR12/p=0,025, BRIEF-3/p<0,001, BRIEF-4/p=0,001), manujenara koju cy perko BexOamu (FCCHL-
SR12/p=0,039, BRIEF-3/p=0,005, BRIEF-4/p=0,025), u oHHMX KOju Cy YeCTO KOH3yMHpPAJId aJKOXOJ
(FCCHL-SR12/p=0,019, BRIEF-3/p=0,001, BRIEF-4/p=0,026),

Pesynraru cy mokasamu ga camo 5% nanujeHaTa MMa BHCOK HHMBO (papMakoTeparujcke MHCMEHOCTH,
33,4% wuma cpeimy, JOK Cy OCTaIM MCHUTAHWLM MMalld HU3aK HUBO (papMakoTepamujcke MHUCMEHOCTH
(62%). Crapuje rogune Cy rmoBe3aHe ca HIKAM HUBOOM (hapmakoTtepanujckom nucmenoctu (p = 0,038).
[NanujenTtu ca jeqHUM eTeToM OMM Cy Yenthu y rpynu ca BUCOKOM (apMaKOTEparjCKOM ITHCMEHOCTH
oJ1 oHMX 0e3 jere uiau ca aBoje u Buie aene (y2= 4,47/p=0,001). [TanujeHTH ca HUCKUM CTETIEHOM
oOpa3oBama (3aBpIli€Ha Cpeba IIKOJIa WM HIDKE) OMIIM Cy 3aCTYIJbEHUJU Y TPYIH ca HUCKUM HUBOOM
papmakoTepanujcke mucmenoctu (x2=11,23/p=0,004). Hajsehu nporieHaT HUCKO MUCMEHUX j€ Y TPYyITH
nanMjeHaTa Koju Y3MMajy opajiHe aHTUAuja0eTHKe, 3aTUM KOJI OHMX KOjU Yy3UMajy OpajHe
aHTUMja0eTHKe U WHCYJIMH, KOJU Cy Ha JM]JETETCKOM PEKUMY U KOPUCTE caMo MHCYIHUH (65,3%, 54,7%,
50%, 22,2%, penom).

[ManjeHTH KOjU TpHUMEWYjy JEeK TpPU WJIM BHIIE IIyTa HEBHO TIIOKa3ajdd CYy BHIIM HHUBO
dapmakoTepanujcke nucMeHocTH (y2=6,78/p=0,034) o oHMX KOjU Cy y3MMaJM JIeK jeHOM/IBa ImyTa
JTHEBHO.

Tpehu b

OOpa3oBame je 3HAa4YajaH HE3aBUCHHM NPEAWKTOpP HEaJCKBaTHE 3/PABCTBEHE NHCMEHOCTH, IITO je
JI0Ka3aHO IPUMEHOM CBa TPU YIUTHHUKA 3a Mpoleny 3apaBctBene nucmenoctu (FCCHL-SR12/p=0,026,
BRIEF-3/p=0,010, BRIEF-4/p=0,012). Bucoko o6pa3oBame je 010 MOBE3aHO ca MakOM BEpOBATHOMOM
3a HeaJeKBaTHY 3/IPaBCTBEHY IMUCMEHOCT MalMjeHaTta. AKO Ce ymopene HE3aBUCHU IPEIUKTOPH 3a
BRIEF-3 u BRIEF-4, moe ce BuaeTu 1a je mpeaukTop (ocuM obpasoBama) Owmia crapoct (p=0,025,
p=0,003, pemom). [Topex Tora, O6poj aeme je He3aBucHu mpeaukTop 3a BRIEF-3 (p=0,022). Behu 6poj
JieTie ¥ TOJMHE Cy MoBe3aHu ca BehoM BepoBaTHOhOM HeJEeKBaTHE 3APAaBCTBEHE MHUCMEHOCTH. AJKOXOJ
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je mpouewmeH kao He3aBucHH mnpeaukrop npumenom FCCHL-SR12 ynutauka (p=0,010). Mama
KOH3yMal[ija ajJKoxoJja MOBe3aHa je ca MamhOM BEpOBAaTHONOM HeaJeKBaTHE 3/[PaBCTBEHE MUCMEHOCTH.

IlIto ce tnue QapmakoTepanujcke MUCMEHOCTH MYIICHE je OWIO 3HavyajaH HE3aBUCHU IPETUKTOP
(p=0,048). Mano unTepecoBame 3a 3apaBibe (p=0,004) u nporeHa 3apassba kKao somer (p=0,021) oumu
cy moBe3anu ca Behom BepoBaTHOhOM HHUCKE (hapMaKOTepalHjcKe MUCMEHOCTH. V3BOp 3/1paBCTBEHUX
undopmanuja (p=0,001) je takohe OMO HE3aBHCHHM TPEAUKTOP, Mama BepoBaTHOhA 3a HU3aK HUBO
dapmakoTepanmjcke TUCMEHOCTH je Jo0HujeHa ako ce caBer nobuje oa dapmarieyra y nopehemy ca
JeKapuma.

Yemepmu yusn

Pesynratu cy mokazanu 3Ha4yajHE CTAaTHUCTHYKE pa3lIMKEe 3a camMo 2 O]l YKymHO |6 HWCIHUTHBaHUX
y3poka/pasiiora HeaJaxepeHIe y YKyImHOM y30pky. CTaTUCTHUYKK 3Ha4ajHO Behu je Opoj MymIkapara o
xeHa (p=0,011) koju cy HaBeNM HECTAIIUIIE JIEKOBA KA0 Y3POK HEAJAXEPEHTHOCTH. Y TPYIU UCIUTAaHUKA
ca cpeImhUM HUBOM MeceuHux npuxona, usmelhy 40,000-60,000 RSD 6urio je 3HauajHO BHILIE OHUX KOjU
Cy Kao pasJior HeaJxepeHIle mpeMa Tepariji HaBesln cTpax 1a he pa3sutu 3aBUCHOCT o1 Jieka (p=0,044)
y OJIHOCY Ha OHE KOjH Cy UMAJIA Mamba WK Beha MeceuHa mpuMarmba.

JloOujeHa je cTaTUCTUYKHU 3HAYajHA pa3iiuKa y ITUCTpUOYyLHjU OATOBOopa u3Mely rpyrme UCIUTaHUKa ca
HHCKOM (hapMaKOTepanHjCcKOM MHUCMEHOCTH Y OJHOCY Ha OCTaje MCIUTaHUKe Koja y3poka "Hucam Omo
kox kyhe" (p=0,021), kao u y3poka "CnaBano mu ce kaga cam tpebao y3etu snek" (p=0,033), oba u3
rpyme ¢akTopa Koju ce 0JTHOCE Ha CaMOT IaIHjeHTa.

Pesynratu mokasyjy na HUje NOOMjeHa CTAaTUCTUYKH 3HAYajHA pa3jiKa y IUCTPUOYIHjU OATOBOpA
u3Mmel)y rpyre MCIuTaHWKa ca HeaJeKBaTHOM 3JPABCTBEHOM IMHMCMEHOCTH M IEJOKYITHOT y30pKa HH 3a
jemaH y3poK HeaJIXxepeHIle.

3. YIIOPEJHA AHAJ/IM3A PE3VYJITATA JUCEPTAHUJE CA I[NOJAIIMUMA U3
JIMTEPATYPE

LIpsu yumw

CanuHo Kao u y Apyrum cryaujama koje cy kopuctuine FCCHL ymurauk (Altin u cap. 2014; Ishikawa u
cap. 2008; Fransen u cap. 2011; Dwinger u cap. 2015; Ousseine u cap. 2018; Finbraten u cap. 2018),
pe3yiTaTu Cy MmoKas3aiu Ja, HakoH npeBohema u nmpunarohaBama FCCHL ynutHuKa Ha cprcku je3uK,
FCCHL-SR12 mpencraBiba BaluJaH YNUTHUK, CIpEMaH 3a ynoTpeOy y HaIloj 3eMJbH M OTBapa CBe
MOryhHOCTH 3a M3y4yaBam€ 3J[paBCTBEHE NMHUCMEHOCTH Kao U mopeheme pesynrata Ha MelyHapoIHOM
HuBoy. CTyauja Kojy cy cnposenu Ishikawa u cap. (2008) moka3zana je 100py UHTEpHY KOH3UCTEHTHOCT
(Cronbach’s alpha coefficient, a=0,84, 0,77 u 0,65, pemom o ngoMeHrMa (QYHKIMOHAIHA 3/PAaBCTBEHA
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NHCMEHOCT, HMHTEPaKTHBHA/KOMYHUKAaTHBHA 3/PaBCTBEHa NHCMEHOCT W KpPUTHYKAa 3/IPaBCTBCHA
NMCMEHOCT) M HEroBa TPOCTENEHa CTPYKTypa je uirienana obehamajyhe 3a Mepeme MyHOT CHEKTpa
3paBCTBEHE NHCMEHOCTH. Hamm pe3yiaratu ce HEITO pasiHKyjy OJl MPETXOAHHMX pe3yirara y
Xonanauju (Altin u cap. 2014), koju cy MMaiu Mame 3aJ0BOJbaBajyhy MHTEPHY KOH3HCTCHTHOCT
KoMmyHHKaTHBHOT JomeHa (0=0.63). Kako ce ¢yHKnmoHanHa 3qpaBCTBEHA NMCMEHOCT JIe(HHUIIE KaOo
OCHOBHE BEIITHHE, JOK KOMyHUKAaTHBHA U KPUTHYKA 3[[paBCTBEHA MUCMEHOCT MPEACTaBIbajy HAlpeIHe
semrude (Altin u cap. 2014), kopumiheme ynutaunka FCCHL-SR12 moke monpuHeTH yHampehemy
OoJber pasyMeBame HalPeHUX BEIITHHA M3BAaH pa3yMeBamba YNTaka U pauyHamba.

Ananranyje koje cy nmpumemeHe Ha opuruHanHMM BRIEF ynurHummma Toxom mpomeca mpeohema
BE3aHE 3a KOHTEKCT MPHMapHe 3allTHTE Cy Yy CKJIaay ca MPETXOAHUM IPHjaBJbEHUM Y Pa3InIUTUM
ucrpakuBamuma (Schwartz u cap. 2013; Mantwill u cap. 2018). MaTepHa KOH3UCTEHIMja YIIUTHUKA j€
6ua noopa (0=0,65), mperxomHa cTyauja Kojy cy crupoenu Chew u cap. (2004) maio ce pasiaukoBaia
y pe3ysiTaTuMa ca HemTo 00JbOM HHTEPHOM KoH3ucTeHIjoM (0=0,79).

Cpricka Bep3uja UylIMroBOr yIIUTHHUKA j& TIOJBPTHYTA TOTIYHO] JIMHTBUCTHYKO] MPOIICIyPH BaJIUIAIIN]ES
(Fransen u cap. 2011; Fransen u cap. 2014), nipe Hero mro je kopuiheH 3a HCIUTUBAE HEAIXCPCHIIE
U BCHUX pa3jiora KoJl MmanujeHara ca aujaderec MenutycoMm Tum 2. McrpakuBama 0 aIXepEeHTHOCTH Ce
o0ugHO (oKycHupajy Ha Oapujepe ca KojuMa ce TAIUjeHTH CyouyaBajy NPUIMKOM Y3HMama CBOjUX
JeKoBa. Y OJroBOpHMa Ha YIMUTHHK, THIIMYAH Pa3ior KOjU TMAIMjeHTH HABOJE 32 HEY3MMame CBOJUX
JeKoBa yKJbyuyje 3a0opaBroct (Osterberg u cap. 2005). OBo HHje HEyOHUUajeHO ¢ 003UPOM Ha TO Jia Ce
panu o manMjeHTHMa ca nujaberecom, Kojy Hajuemhe YMHU cTapuja momyianuja. Pasmor mponymrama
Tepamnuje Kao MITO je 0JICYCTBOBame 011 Kyhe Takolhe Moke OUTH MOBe3aHO ca 3a0opaBHOIINY MOMITO je
nanujeHT Tpedasio J1a ce ceTH JAa MoHece cBoje jekoBe ca codom. Crenehu pasnor Koju je MpHujaBJbeH y
CBUM HCTpaXHBamHMa je OWO HegocTaTak Jieka, INTO Ou Takohe MOrjio OWTH TOBE3aHO ca
3abopaBHoIIhy, OTHOCHO HEeyCIeX MPHUKYIUbaka WK Ky[TOBUHE JiekoBa Ha Bpeme (Y 06asuh u cap. 2019).
Bospa anxepenna he mobospIaTH KBAIMUTET KUBOTA MAlMjeHaTa, ajl U CIIPEYUTH HeXesbeHe aorahaje
KOJU MOT'Y HAacTaTu 300T HETIOIITOBamka JOTOBOPEHE TEPAITH]CKE IIEeMeE.

OnmTy YOUTHULM 32 MPOLEHY 3ApaBCTBEHE NHCMEHOCTH ce He OaBe aJleKBaTHO cHelu(pUIHUM
BEIITHHAMA BE3aHUM 32 (papMaKOTEpanujcKy MUCMEHOCT, U MMOCTOJU HEKOJIMKO CIeUU(UYHUX YIUTHUKA
KOjH ce MPUMEbY]y 3a MPOIIeHy MUCMEHOCTH TMallijeHaTa y Be3u ca jekosuma (Tavousi u cap. 2022). C
TUM Yy BE3M KpeupaH je crienupuyad yOUTHHK 3a nanujenre ca aujaberecom, PTHL-DM koju npouewyje
BELITHHE BE3aHE 3a MPUCTYI, pa3yMeBame U Kopuinheme nHpopMalija o JEKOBUMa, Ka0 U CIOCOOHOCT
JIOHOIIIEa OJJIyKa Ha OCHOBY pasyMeBama uHpopmarja. Jlakie, ykbydyje MoA-AUMEH3Hje KOje CY
npenoxmwn  Pantuzza u cap. (2022). TlocebHo kpeupan PTHL-DM ynutHuk je npunarohen
cneunpuyHUM noTpedama MaiyjeHara ca XpOHMYHUM OojiecTuMa, OJHOCHO aujabermuapuma. OH ce
KOPHUCTH 32 MPOLEHY NeppOpMaHCH, OJHOCHO BEITHHA Y CBAa TPU JOMEHA 3/IPaBCTBEHE NMHUCMEHOCTH, U
yKJbydyje JIEKOBE INpOIMCaHe Ha pelenT M OHe KOju To Hucy. llpomeHa W mojapuika JOBOJEHUM
BemtuHama PTHL je mpuoputeTrHa oOmact y 6€30€IHOCTH JIeKOBa y CUTyalljaMa BHCOKOT PU3HKA,
nonudapmanuju u Tpansunuju Here. [loyznanoct PTHL-DM je 6mia Beoma 100pa 3a [BaHAECT NMUTabA,
JeTHO TIUTame je MoKa3ajao A00py, U JBa MUTama CKPOMHY MOy31aHOCT. CIIMYHU HAJla3W Cy YOUCHH U Y
UCTpaXXuBamwy crpoBeaeHoM y CpOuju Ha poAuTesbUMa Jiele MpeauKkoyickor y3pacra (Y6asuh u cap.
2019). Taxohe, kpo3 KP20, ICC koehHIMjeHT W TECT-PETECT IMOY3JaHOCTH J0Ka3aHO je aa je



koHcTpyucan PTHL-DM ynuTHMK moy3gaH M BaJdMIupaH YIUTHUK 32 MPUMEHY KOJ OBE MOITyJallyje
naijeHara.

QQ yeu yusb

Hexke npeTxojHe CTyIHje Koje Cy NpOIeHUBaIe HUBOE 3[IPaBCTBEHE MTMCMEHOCTH MepeHe KopulihemeM
pPa3IMYUTUX WHCTPYMEHATa y WCTOj MOMYJIAlMjU TOKaszaje Cy Ja MaJd NpOIICHAT MalyjeHaTa uma
aJIeKBaTHY 3JpaBCTBEHY MUCMEHOCT, ca MPHjaB/BEHOM IpEBAJICHLUUjOM Yy pacioHy ox 15% mo 40%.
MHore o1 0BUX CTyaHWja Cy CIpoBejieHe y pa3BujeHuM 3ananuuM 3emsbama (CAJ[ m YK) (Haun u cap.
2012; Rothman wu cap. 2004). Mehytum, OWiI0 je OrpaHHYCHO O0jalIHCHE YOUCHHUX pas3iiuka y
NpeBAJICHIIMJU W HUje OWIO Hamopa Ja ce OBaj mpobiem carjiena TiobanHo. YIeo ManujeHara ca
HEa/ICKBATHOM 3JIPaBCTBEHOM MUCMEHOCTH y Hamioj crynuju 6uo je ox 33% mo 37%, u Ouo je cinuuaH
HekuM crynujama cnpoBeneHum y CAJL (32,8%, 26,3%, 37,2%), bpasuny (26,7%) u MapmianoBum
OctpBuma (24%) (Abdullah u cap. 2019). Crymuja ca HajBehoM MpeBaJCHIMjOM HeaIeKBaTHE
3apaBcTBeHe mucMeHocTH (82%) coposenena je 2012. rogune Ha TajBany (Chen u cap. 2014), a
HajHWXKa MpeBaJieHIIMja HealeKBaTHe 31paBcTBeHe nucMeHoctu (7,3%) je npujaibena 2011. rogune y
IBajuapckoj (Franzen u cap. 2014) mehy mauujentuMa ca aujaberecoM. YTBpheHO je na mocroju
norpeba 1a 3emMJbe NpOIEHY]y HUBO HEaJEKBAaTHE 3/PABCTBEHE NHCMEHOCTH KOJ TaldjeHara ca
nrjadeTec MenuTycoM THM 2 KopucTehu jenan cranmapau3oBaHu ynuTHUK. CTaHIapIu30BaHa METOa
Mepema 3/paBCTBEHE MUCMEHOCTH Ou omoryhurna aupektHo mnopeheme pesynrara uszMmely 3eMaiba
(Serensen u cap. 2013).

Tpehu yuw

be3 o03upa Ha kopuirheHe YNUTHHKE, YOUEHE Cy 3HAayajHE PA3IMKe Yy 3ApaBCTBEHO] NMHUCMEHOCTH Y
onHOoCcy Ha oOpa3oBawe. llammjenTn ca nujabeTrec MEIMTYCOM THUI 2 KOJjU HMajy 3aBpIIEHO
YHUBEP3UTETCKO 00pa30Bame MpHjaBUIIM Cy 3HauajHO Behu HMBO 37paBCTBEHE MHCMEHOCTH OJ1 OHUX ca
CpelhoM IIKOJIOM M HIDKMM HHBOOM oOpasoBama. OBO je y ckiamy ca pesynraruma Heijmans u cap.
(2015), Mor-Anavy u cap. 2021, Hussein u cap. (2018), Vandenbosch u cap. (2018), Berkman u cap.
(2011) u Jeppesen u cap. (2009), koju Cy KOPHCTHIN PAa3IHYUTE YIUTHUKE; M PE3yJITATUMA OHUX KOjU
cy xopuctiin FCCHL 3a mepeme 3apaBCTBEHE NMUCMEHOCTH y OBOj momynanuju, Nutbeam u cap.
(2017), Al Sayah u cap. (2015) u Finbraten u cap. (2018). MehyTum, mpocedna cTapocT y3opka je 6uia
peNaTHBHO BHCOKA, TaKO Ja pa3iiKe y BE3W ca ToAWHAMa MOXIa HHUCY Owie eBHaeHTHe. Y
ucTpaxuBamy Koje cy crposenu Abdullah u cap. (2019) y Mane3uju Huje OUI0 3Ha4YajHE IOBE3aHOCTH
n3Mmel)y HuMBoa oOpa3oBama W 3JpaBCTBEHE MHUCMEHOCTU. Behw y3pact u Hmke oOpazoBame Cy y
JMPEKTHO] KOpeNalMju ca HWKUM KarlaluTeToM JbYIH Ja JIOHOCE pa3yMHE OJJIyKe Yy KOHTEKCTY CBOT
CBaKOJIHEBHOI' JKMBOTA; HUXOBAa CHOCOOHOCT Jia 3allTHTE, OJp>ke M mMoBehajy KOHTPOIY Haja CBOjOM
6onenthy u 371paBibeM je cMameHa. Jlome 3apaBibe U JIOMINJU 3ApaBCTBEHH MCXOM ce CTalHO Bubajy
Mmel)y manujeHTrMa ca ClI0’KEeHH)OM MOoTpeOOM 3a HErOM; OBM HaJla3W HArjallaBajy MOTEHLHUjaIHy YJIOTY
3[IpaBCTBEHE MUCMEHOCTH Y OBOM OJHOCY. 3a Pa3lMKy OJl PaHHWjUX HCTpaKMBama Jeppesen u cap.
(2009) u Finbraten u cap. (2018), xox Hac je JoOHMjeHa MOBe3aHOCT U3Mel)y 3/paBCTBEHE MHUCMEHOCTH U
3JIpaBCTBEHOT TOHAIIaka (KOH3yMalldja aJIkoXojla W HaBUKe Mymiema) ca npumeHom FCCHL-SR12
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ynutHUKa 1 komOuHOBaHOM npuMeHoM BRIEF-3 u FCCHL-SR12 ynuthuka. [Ipenopyke o nymemy U
KOH3yMAaIlMjH ajlkoxoJjia mpoMoBucaHe cy mel)y ocobama ca mujaberecom, u crora 6u uHpopMmaImje o
NyHmiely M PU3MKY OJl alKOXOJa Morje OWTH Jlakiie pa3ymjbuBe 0e3 003upa Ha HUBO 3PaBCTBEHE
NHCMEHOCTH y Tiopehemy ca IpyruMm 37paBCTBEHHM IMOHAIIalkbUMa. 3APAaBCTBEHA MUCMEHOCT OM MOTJa
OuTH TOBe3aHa ca PU3UYHUM 3/PABCTBCHUM IOHALIameM, YKbY4dyjyhw mymeme, KOH3yMalujy
aJIKOXO0JIa M YHOTpeOy CYyINCTaHIM, ITO yKadyje Ja Oum oco0e ca HIKOM 3APaBCTBEHOM ITHMCMEHOCTH
MOTJIe OUTH MOJIOXKHHK]€ YIIOTPEOU pa3sIuUUuTHX CyrcTanuu u/ win 3aBucHoctd (Rolova u cap. 2020).

Konzymanuja ankoxona, myleme 1 HeA0CTaTak (PU3MIKe aKTUBHOCTH OMIIM CY y TUPEKTHO] KOpeamuju
ca HHMCKOM (hapMaKOTepanmujcKoOM MNHCMEHOCTH. ['eHepanHo, cTyauje ce cllaxy Ja 3ApaBe IpoMeHe
MOHalIamka U ryOUTaKk TeKUHE MOTY 3HauajHO CIPEUYUTH WM CMAmHTH PU3MK O] aujaberec MeiauTyca
tun 2 (Tabak u cap. 2012). CamomnporieHa 31paBCTBEHOT CTamba IIpeMa JIHTEpaTypPHUM IoaluMa Takohe
npejcTaB/ba Apyru ¢GakTtop Koju yrude Ha (apmakorepanujcky mucmeHoct (Baron-Epel u cap. 2007;
Cho wu cap. 2008). HWs3sop 3apaBcTBeHHMX uHPOpMaIMja je 3HAYajaH MPEIAKTOP HHUCKE
(apmakoTepanujcke MMCMEHOCTH, PEe3yJITaTH UCTPAKMBama Cy MOKa3au Ja MocToju Beha BepoBatHoha
HUCKE (apMaKOTepanmjcKe MUCMEHOCTH ako je mHpopManuja Ao0HMjeHa on Jiekapa y mopehemy ca
dapmarneyTima, TOK je HajBeha BepoBaTHOha 3a HUCKY MHCMEHOCT YKOJHKO je M3BOp MH(pOpMaiuja
UHTEpHET WU ocTtano. HemTo apyraumju Hamasum I0OWjEHH Cy y HUCTpaXKUBamby pOJUTEsba JIelle
MPEIIIKOJICKOT y3pacTa, Koje je MoKa3aio HajMamy BepoBaTHONY HeaJeKBaTHE MUCMEHOCTH YKOIUKO CY
uHpopMaije nodujeHe on Jekapa. Jeman of pasnora 3amito ce mporemyje Beha dapmakorepanujcka
MUCMEHOCT KOJ| MalfjeHaTa Ydju je ri1aBHu u3Bop uHdopmaiuja dapmaleyt je Taj mTo cy dhapmaleytu
HAjIPUCTYIAYHHjH MIPYKAOIH 3/IPABCTBEHUX YCIyra, OHM Cy KJbYYHU UTPaddl y 37paBJby MaljeHara, He
caMo y CMHCIy CKpUHUHTA, Beh U y I0’)KHBOTHOM yTIpaBJbarby O0JIECTH.

Yemepmu yusn

Besa usmelyy anxepeniie npeMa Teparnuju U KOHTpoJIE TIMKEMUje je aHanu3upaHa y 42 cTyauje, o1 KOJux
je 30 ucnurano opajqHe aHTHAWjaOEeTMKE WM BHILIE Ipyna aHTHaujabetuka. bospa ajnxepeHua Kon
npuMeHe aHTHauja0eTHKa je IeHepajHo Ouijia IoBe3aHa ca MOOOJHLIIAHOM KOHTPOJIOM TIJIMKEMHU]E.
3nauajHo Behe cMmameme y HDALC, wnn Hmwku HDALC, ko aaXepeHTHHX y OJHOCY Ha HeaIXepeHTHE
nanujeHTe je npujaBibeH y Behunu ucrpaxuBama (Evans u cap. 2022). Ctyauje cy takohe npukaszanie
3HaTHO Beha BepoBaTHOhy na he BMIEe agXepeHTHHMX MalMjeHaTa MocTuhu crneuuduyuHe BpPEIHOCTH
HbAlc, xao mTo je cmameme ox >1,0% wunu cMmameme Ha <7%, 01 Mame aJXEepPeHTHHUX MalldjeHara.
JenHo wWcTpakMBame MpHjaBHiIO je cMmameme HDALC koje HHje OMIO CTATHCTHYKHM 3HAYajHO KOJ
anxepeHtHux wucnuranuka (Reynolds u cap. 2016). CnuunHu pe3yaratd cy JOO0OHjeHH Y OBOM
uctpaxuBamwy , HDALC <7% xon anxepenTHux naunujenata (57,9%), nacipam HeanxepeHTHHX (34,3%),
C TUM J1a pa3iiiKa HUje Ouia cTaTUCTHUKM 3HavajHa (p=0,401).

VY uctpaxuBamy HUje MpoHal)eHa MOBE3aHOCT HEaJeKBaTHE 37PAaBCTBEHE MMCMEHOCTH HU Ca JETHUM O]
y3poKa HeaaxepeHie mnpema Tepanuju. Y crymuju Fan u cap. (2016) orpaHuueHa 3apaBCTBEHA
MUCMEHOCT OMJIa je MmoBe3aHa ca mMoBehaHOM HEHaMEPHOM HEaXepPeHIIOM, Kao IITO je 3a00paBibame WIIN
npoOJeMHu Ja ce MalMjeHTH ceTe Ja Kopucre JiekoBe. Mehytum, HuUje yTBpheHo aa je 3apaBCTBEHA
MIICMEHOCT MTOBE3aHa ca HaMEPHOM HEaJIXEPEHIIOM, IITO YKIbYYyje PecTaHaK y3uMama JIeKoBa Kaja ce
nanujeHTH ocehajy 6osbe wmiam sommuje. Y uctpaxupamy Bains u Egede (2011) nuje nponaljena Be3a
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u3Mel)y 3/7paBCTBEHE MUCMEHOCTH U aaXepeHIle KOJ TMalHjeHara ca aujaderec METUTYyCOM THM 2.
Thurston u cap. (2015) cy mnokaszanu Ja orpaHuMdYeHa 37paBCTBEHA MHUCMEHOCT HHjE IOBE3aHa ca
CBEYKYITHOM aJXEpeHIIOM Ha Tepamnujy, Beh je moBe3zaHa ca moBehanoMm BepoBaTHOhoM mamujeHara ca
nujaberecoM aa 3a00paBibajy Ja y3UMajy CBoOje JekoBe. MehyTuMm, Ta cTynuja HUje HallpaBuiia pa3iuKy
u3mel)y HeHamepHe W HaMmepHe aaxepenie npema tepanuju. Lindquist u cap. (2012) cy oTkpuin na je
3[JpaBCTBEHAa IMCMEHOCT IIOBe3aHa ca IoBehaHOM HeHaMEepHOM HEaJXEPEeHIIOM Ha Tepanujy Hu
CMameHOM HAaMEpPHOM HEaJIXEpeHIOM KOJ cTapujux maiujeHata. Fan u cap. (2016) cy mpukasaiu
CJIMYHY TIOBE3aHOCT Ca HEHAMEPHOM HEAJXEPEHIIOM, ald HE W Ca HAMEPHUM HEaIXEPEHIIOM KOJ
nanujeHata ca amjaberec menutcyoMm Tun 2. Pasnmke m3mel)y pesynrata MpeTXOJHHX CTyAHja MOTY
npouctehn U3 pa3iivka y HUCIMTUBAHUM IOINyJalMjaMa U Pa3IMuUTHM BapHjadliaMa yKJbYYCHHM Y
CTaTUCTHYKE MOJETIE.

3MpaBCTBEHH PaJHUIM MOpPAjy IHJbAHO NPATUTH AJXCPEHIy MpemMa TEpaluju U jadaTH capajmby H
MOTHUBAIH]y MAlKjeHTa J1a C€ NPUAPIKABA]y NMPOMUCAHOM PEXKUMY Jieuera. HapounTo je 0Bo m3pakeHo
KOJI CTapHjux ocoba ca moaudapMaIijom, rie jé HEOMXOAHO IITO BUILE T0jeJHOCTABUTH PEXKHUM JICUCHa
(Leppée u cap. 2014).
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4. OBJAB/JbEHU U CAONNIITEHU PE3YJTATU KOJU YNHE JEO JIUCEPTALIMJE

PanoBu 00jaB/beHn y BpXyHckuM MeljyHapoanum yaconucuma (M21):
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Ha3sus yaconuca: BMC Public Health
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HNmnakr daxrop (2022) =4,5; M21
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Hasus yaconuca: Frontiers in Public Health
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2. Krajnovi¢ D, Levié M,Ubavi¢ S. Zdravstvena pismenost pacijenata i njen znacaj kod savetovanja
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5. 3AK/bYYAK - OBPA3JIOKEIbE HAYYHOI' JOIIPUHOCA JOKTOPCKE
JAUCEPTAIIMJE

Ha ocHoBy neraspHe aHanm3e MPUIIOKEHE ITOKTOPCKE AMcepTanuje, wiaHoBu KomwmcHje 3akibydyjy na
NpUKa3aHU pe3yJTaTH, IUCKYyCHja ¥ 3aKJbY4lld TPEICTaB/bajy 3HA4ajaH JIOMPUHOC Y OOJIACTH
3JJpaBCTBEHE M (papMaKOTEPaIrjCcKe MUCMEHOCTH, C 003UPOM JIa TPEHYTHO TOCTOj€ OTPAHUYCHH TOAIH
0 HHMBOY 3/paBCTBEHE NMHCMEHOCTH KOJ IONYyJaldje ManyjeHara ca Jaujaderec MEIUTycoM Tl 2y
CpOwuju, HUBO (papMakoTepanujcke MICMEHOCTH HHje UCITUTUBAH Y CBETY U KOJI HAacC 3a OBY MOMYJIAIIH]Y,
a JIOKa3aHO je Ja 3/paBCTBEHA M (papMakoTeparujcKka MHUCMEHOCT yTUYY Ha YIpPaBJbambe TEParujoM,
3/IPaBCTBEHE MCXOJIC U TPOILIKOBE 3/IPABCTBEHE 3aILTHUTE.

HcnutuBama 10 caja cy MpoleHkUBaa MOBE3aHOCT HUBOA AIXEPEHIIe Ca 3APAaBCTBEHOM HMHCMEHOCTH,
meh)yTuM HHKO ce HMje 0aBHO HCIUTHBAmEM Be3e M3Mely y3poka HeaJxepeHIle MpeMa Tepanuju ca
HUCKOM 3JpaBCTBEHOM U  (apMaKOTEpalujcKOM MUCMEHOCTH, Kao H  COIHO-AeMorpadckum
KapakTepucTUKama maiujeHara. JoOMjeHo je Ja Cy NpEeIuKTOPH HHUCKE 3JIPABCTBEHE IMUCMEHOCTH
cTapuje )KMBOTHO 100a, Mamu Opoj Jele, HIKU HUBO oOpa3oBama Kao U Beha KoH3ymalluja ajJkoXxoa.
BepoBatHoha HuCKOr HHMBOa (papMakoTepanujcke NHCMEHOCTH TmoBehaHa je wmehy mymaunma,
NaIMjeHTHMA KOjU CY CBOj€ 3[IpaBJbe MPOIICHUIIM Ka0 JIOIIE, KA0 U OHMMA Ca HUCKUM MHTEPECOBAmHEM 32
3npassbe. [lanujeHT Koju cy KOpUCTIIIN (apMarieyTe Kao u3Bop HH(popMaImja UMaId Cy Mame IIaHCe
na Oyny ¢apmakoTepanujckd HeMMCMeHH. Takohe je yodeHa cTaTUCTHYKa 3HayajHOCT m3Mely rpyme
UCIIUTAaHUKA ca HHUCKOM (hapMakoOTEepanujcKoM THCMEHOCTH KOJi Y3pOKa MpHMapHe HaMmepHe
HeaJXepeHIle Jga Hucy Omwim koa kyhe u a UM ce craBajio Kaja cy Tpedanu aa y3Mmy Jiek, 00a u3 rpyrme
¢dakTopa KOju ce OJ/HOCE Ha CaMOT TAaIfjeHTa.

CwMmatpa ce na he oBu momanu momohu y cariieZlaBalkby HEONXOJHHX Mepa 3a MHTEPBEHIIUje Koje Ou
yVHampeauie MHCMEHOCT OJ CTpaHe Jiekapa, (apmarieyra W yKJbydusie MpoOLeHE 3ApaBCTBEHE U
dapmakoTepanujcke MMCMEHOCTH y jaBHO-3/IpaBcTBeHe nosmTtuke y CpOuju, caMmum U TuM omoryhuie
00Jby KOHTPOJTY O0OJIECTH OBE M3y3€THO PACIPOCTPaAmCHE MOIYJIAIH]E TTallijeHaTa.
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6. IPOBEPA OPUT'MHAJIHOCTHU JOKTOPCKE JUCEPTALIUJE

Ha ocHoBy m3BemTaja 0 MpoBEepH OPUTHHAIHOCTH JOKTOpcke aucepranuje Mapuje M. Jlesuh, mon
HacloBoM: ,, IIpeAnKTOpH HHCKe 3ApaBCcTBEeHE U (papMaKoTepanujcke NHCMEHOCTH U HHX0Ba Be3a
ca y3pouHMMa HeaJxepeHlle NMpeMa Tepanuju KojJ NanujeHara odoseaux oj Aujaderec MeauTyca
Tin 2, kopumihemem mnporpama iThenticate perucrpoBano moayaapame Tekcra uzHocu 6%0. OBaj
CTETICH MOAYAapHOCTH MOCJIEIUIA je TIPETXOIHO MyOIIMKOBAHUX pe3yJiTaTa UCTPAKUBamka TOKTOPaH/A,
UTaTa, JMYHUX UMEHA, OMIITUX MECTa U MojIaTaka, IITo je y ckiaay ca wianom 9. [IpaBuiHuka.

Ha ocHoBy cBera u3Heror, a y ckiagy ca wiaHoM 8. ctaB 2. IlpaBuiHHKa O IOCTYNKY IpoBepe
OPUTMHAIHOCTH JIOKTOPCKHX AMCEpTalfja Koje ce Opane Ha YHuBep3uTeTy y beorpany, uzjaBbyjeM aa
U3BelITAaj yKa3yje HA OPHIMHAJHOCT JAOKTOPCKe JUCepTaluje, Te ce NPONMHCAHM IOCTYNAaK
NpuIpemMe 3a beHy 010paHy MoOKe HACTABUTH.

09.05.2024. rogn.
Mentop

Hp cu. dymanka Kpajuosuh
penoBHU nipodecop, YuuBep3uteT y beorpany - @apmarieyTcku GpakyaTeT
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7. MPEJJIOT KOMUCUJE 3A OLEHY 3ABPIHIEHE TOKTOPCKE JUCEPTALIMJE

Ha ocnoBy wuznoxenor, Komucuja 3akibydyje 1a AOKTOpPCKA TUCEpTalMja KaHIUAATKAIGE Marucrpa
dapmanuje Mapuje M. Jlesuh umja je wm3paga omoOpeHa Ha cemuunm Beha nHayuHux oOnactu
MEIUIMHCKUX Hayka YHuBep3uteT y beorpany (Omnyka O0p 61206-511/2-22 on 22.02.2022. ronune)
3a7I0BOJbABA KPUTEPHjyME OPUIMHAIHOI HayyHor nena. KanaupaTkuma je ycCHEIIHO pealu3oBalia
IIOCTaBJ/bEHE LIMJbEBE HCTPAKMBaWa, a pPE3YyITaTH MPUKA3aHU Y OBOj JOKTOPCKO] JUCEepTaluju
IpeJCTaBIbajy OPUTMHAIHO M CAaMOCTAJIHO HAYYHO JIEJIO Ca 3HaYajHUM HayYHHM JIONIPUHOCOM y 00J1acTH
couyjanHe (apManuje U UCTpakuBama (apMaleyTcke npakce. Pesynratu TOKTOpcke aucepranuje cy
nyOJIMKOBaHM y ABa paga y BpXyHcKUM MeljyHapoanum uyacomucuma (M21) u y jeanom paagy y
HCTAaKHYTOM Mel)yHapoaHom yaconucy (M22).

Komucuja y HaBeIeHOM cacTaBy IMO3WTHUBHO OILCHYje JOKTOPCKY TUCEpTaIMjy maructpa Qapmarmje
Mapuje M. Jleeuh nox nacimoBoMm: ,,IlpeaukTopm HHCKe 3ApaBcTBeHe W (hapMaKOTepanujcke
NHCMEHOCTH H HHX0BAa Be3a ca y3polMMa HeaJAxepeHle IpeMa Tepanmuju KojA NalujeHaTa
o0oseux on aujaderec Meaurtyca Tl 2“ u npennaxe HacraBHo-HayunoMm Behy PapmarieyTckor
dakynrera, YHuBep3utera y beorpany na mpuxBatu oBaj WM3Bemrtaj o wu3paljeHO] JOKTOPCKO]
aucepTauuju U ynytu ra Behy Hayunux o0nacTu MEJUIIMHCKUX HayKa pajy Jo0Mjama carjlaCHOCTH 3a
jaBHY 0J10paHy JOKTOPCKE JAMCEpTAaIHje.

10.05. 2024. Komucuja 3a oueny u oq0paHy 10KTOpPCKe qucepTaluje

Jp cu. Harama borasar - Cranojesuh
penoBHM npodecop, YHuBep3uTeT y beorpany - dapmaneyrcku pakynter

Hp cu. Cphan I[TonoBuh
penoBHU npodecop y eH3uju, YHUBEp3uTeT y beorpany - MeauuuHcku GakynTeT

Hp cu. Anekcanzapa Josuh - Bpanem
penoBHM npodecop, YHuBep3uTeT y beorpany - Menununcku ¢akynrer

Hp cu. Baneatnaa Mapunkosuh
penoBHH nipodecop, YHuBep3uteT y beorpany - ®apmareyTcku GpakyaTeT

Hou. np Auapujana Munomesuh 'eoprues
VYuusepsutet y beorpany - @apmaneyrcku akynrer
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Pharmacotherapy literacy level GEE

and predictors of low literacy among diabetes
mellitus type 2 patients in Serbia

Marija Levic', Natasa Bogavac-Stanojevic?, Stana Ubavic® and Dusanka Krajnovic*”

Abstract

Background Pharmacotherapy literacy (PTHL) is a specific ability to safely access, appraise and understand the avail-
able information concerning medication and to calculate and act accordingly. The concept of PTHL is mostly
unknown for the majority of diabetes mellitus type 2 (DMT2) patients in Serbia. With diabetes being one of the major
public health problems in Serbia with a prevalence of 9.1%, this two-study research aims at constructing perfor-
mance-based instrument and estimating the prevalence of PTHL levels and identification of predictors of low PTHL
scores in patients with DMT2,

Methods Multistage study was performed to adapt the existing performance—based instrument (PTHL-SR) into spe-
cific questionnaire for DMT2 population (PTHL-DM instrument). PTHL levels were assessed through cross-sectional
study categorising patients into groups of low, medium, and high PTHL levels. We considered 19 predictors for low
PTHL scores, from sociodemographic characteristics, health behaviours and health characteristics, access to health-
related information and empowerment-related indicators. Univariate and multivariate logistic regression analyses
were used to determine independent predictors of low PTHL.

Results The final 15-item PTHL-DM instrument proved to have satisfactory reliability (KR20=0.475) and internal
reliability [ICC for the whole instrument was 0.97 with 95% confidence intervals (0.95-0.99)]. Positive correlation
(rho=0.69) between PTHL-DM score (15 questions) and the total PTHL-SR score (14 questions) was also observed.

It was demonstrated that the majority of 350 patients had low PTHL (62%), and only 5% high PTHL level. Mean score
on PTHL-DM was 7.8 +2.3. Probability of low PTHL increased among smokers, patients with low interest in health

and those who estimated their health as bad. Patients who used pharmacists as sourse of information were less likely
to be pharmacotherapy illiterate. Combined therapy with insulin and Oral Hypoglycemic Agents was associated

with higher PTHL.

Conclusions Our data indicate that specific PTHL-DM tool is objective, valid, and reliable. It was found that low level
of PTHL prevailed among DMT2 patients. Medication literacy is influenced by age, residence, education, and family
status. Patients with better health literacy also reported better health behaviours. Different patient empowerment
programs and approaches aimed at raising PTHL would be essential to improve self-management and control of this
widespread chronic disease in Serbia.
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Background

An adequate level of pharmacotherapy literacy (PTHL)
is extremely important for chronic patients in order to
properly use their prescribed therapy [1, 2], reduce the
number of adverse events, improve medication adher-
ence [3], and prevent hospitalisations [4].

These patients have to continuously implement differ-
ent activities for proper management of their therapy.
The concept of health literacy (HL) is of growing impor-
tance in public health and the healthcare system. Pos-
session of appropriate knowledge and skills contributes
to the prevention of diseases, improvement of health
and quality of life. The concept in itself is insufficient for
chronic patients who require certain knowledge about
the use of medicines to control their disease. Therefore,
a new term was required that would deal with literacy
related to the use of medicines. In the relevant literature
there are several names proposed, such as: "medication
literacy” [5] "medical literacy” [3, 6], and "pharmaco-
therapy literacy" [7]. The most widely used definition of
PTHL implies: "The individual’s capacity to find, evaluate,
calculate, and understand reliable information related
to pharmacotherapy and pharmacy-related services that
is needed to make appropriate medication-related deci-
sions, regardless of the method of transmission and the
content of the information (written, spoken informa-
tion, image or symbol), and thereby reduced the risk of
bad outcomes of pharmacotherapy” [8, 9]. This defini-
tion was modified by Pantuzza et al. (2022) by adding
the term "assess" and "digital information” so that the
latest definition reads: "The degree to which individu-
als can obtain, understand, communicate, calculate and
evaluate patient-specific information about their medi-
cations to make informed medicin and health decisions,
to use their medications safely and effectively, regardless
of how the content is delivered (eg written, oral, digital
and visual)". As pharmacotherapy literacy is derived from
health literacy specifically targeting medication-related
skills, Pentuzza et al., adopted the definitions of func-
tional, communicative, and critical literacy known from
Nutbeam [10], and the concept of numeracy proposed
by Golbeck et al. (2005) [11]. Hence, the suggested con-
ceptual model identified specific components for literacy
in the context of medication use and in this way expands
known HL’s concepts capturing broad skills that influ-
ence medication use [12]. It encompasses dimensions of
functional literacy, communicative literacy, critical lit-
eracy, and numeracy with its respective subdimensions

(understand, access, communicate, evaluate, calculate)
smedication-related information [12].

Patients who have a lower level of PTHL are more
susceptible to medication addiction. Recognising such
patients in everyday practice is difficult. For this pur-
pose, a set of questions was developed in the form of a
questionnaire—Recognition and treatment of patients
with low pharmacotherapeutic awareness (RALPH).
High health awareness is crucial for patients to be able
to understand information and instructions related to
their medical treatment. A significant number of patients
do not have a sufficient level of health awareness and
literacy. Such patients face difficulties in interpreting
the information related to the prescribed medicine. The
timely identification of such patients with potentially low
pharmacological awareness, which we will call PTHL, is
certainly important, given that those patients may be at
increased risk of medication addiction. Previous research
has shown that pharmaceutical staff primarily use their
gut feeling or certain patient characteristics to identify
patients with lower health literacy. The RALPH method
presents a questionnaire as a practical tool for identify-
ing those patients. The results showed that most patients
with diabetes have sufficient knowledge about how often
and when they should take their medicines, but also that
they are more prone to encountering problems in more
complex tasks such as interpreting warnings and precau-
tions and critically analysing the information obtained
about the medicine [4]. Identifying available and effec-
tive methods to improve PTHL among patients is one
of 20 research priorities, highlighted in a study that used
an inclusive, systematic, and replicated process to define
medication safety research priorities [13]. In this regard,
the World Health Organization (WHO) launched the
third WHO Global Patient Safety Challenge, “Medication
Without Harm’, in 2017, which seeks to facilitate a series
of strategic initiatives aimed at improving medication
safety worldwide [14].

PTHL in people with diabetes mellitus type 2

DM is one of the chronic diseases that require high PHTL
levels because patients self-regulate their dose of therapy
on a daily basis.

It was found that despite advancedtherapy and the
availability of different guidelines for clinical practice,
only about 30% of patients with DM manage to achieve
target glycemia and blood pressure values [15]. An
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appropriate PTHL level will help with their awareness of
therapy and health behaviour.

Patients with DM and low PTHL have different issues
with understanding of instructions, different health
advices and warnings. These patients also have poorer
communication with healthcare professionals [16, 17].
For this reason, it is very important to assess their PTHL
level and implement appropriate training in order to
improve control over the disease itself. Numerous inter-
ventions in upgrading education have shown good results
in patients with low PTHL and improved diabetes out-
comes [18, 19].

Predictors associated with HL and PTHL
Sociodemographic factors, lifestyle and environment,
may interfere an individual’s skills and knowledge about
PTHL. It was confirmed that education level, age, and
income level can influence making the right health deci-
sions [20-22].

Some research indicates that HL can help prevent
health inequalities marginalised populations [21-25].

The objectives of the research are to adapt the existing
performance-based instrument currently used in the Ser-
bian language in relation to medicines, making it specific
to DMT?2 patients and to identify its validity and reliabil-
ity before using it for the assessment of PTHL and identi-
fication of predictors of low PTHL.

Methods

Research studies

We conducted two-study research: first, we constructed
the instrument (formatted and adapted the existing
instrument [7] and gathered data for its psychometric
properties) and then we applied it. As we needed a spe-
cific and performance-based instrument in the Serbian
language to be able to assess PTHL in DMT2 patients,
in the first study, we adapted pre-existing self-reported
objective medication instrument in Serbian (PTHL-SR),
[7, 9] to make it specific to the DMT2 population (PTHL-
DM). A cross-sectional study design was adopted for
the data collection, first for validation of the measuring
instrument between January 2021 and June 2021 and
then for the evaluation study during December 2021 and
between March and May 2022.

The target population of this research for both studies
were patients diagnosed with DMT?2 at least six months
before the start of the study, who knew the Serbian lan-
guage, aged 18 and older and voluntarily agreed to par-
ticipate with signed informed consent. The exclusion
criteria were participants with medical backgrounds (e.g.,
doctors, study nurses, and those with blindness, demen-
tia, or psychotic disorder). The data collection was car-
ried out at one Community Healthcare Center in the
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municipality of Zvezdara and one Community pharmacy
from the municipality of Vozdovac. Both municipalities
are located in Belgrade, the capital of Serbia. Users of
internal medicine services in Belgrade are mostly mid-
dle-aged or elderly. In 2020, the scope of work of internal
medicine services in the Healthcare Center "Zvezdara"
included 24,287 examinations, where the daily overload
was slightly more than 19 examinations. This is almost
10% of all internal medicine examinations performed that
year in all municipalities of Belgrade [26]. This is a typical
primary healthcare institution for those patients, and it
fully represented a demographically diverse population.
The adequate age and gender distribution of the sample
reflected the targeted population well and could be con-
sidered representative of elderly people of DMT?2 in the
country [27]. According to the 2022 census, Zvezdara has
171,278 inhabitants, of which 80,084 are men and 91,194
are women, or 10% of the population of Belgrade and
approximately 3% of the population of Serbia. Zvezdara
includes 4 municipalities, the largest that is urban area
and 3 suburban areas [28].

In Vozdovac there are 169,695 inhabitants, or 9% of
the population of Belgrade and approximately 2.5% of
the population of Serbia. It contains 36 settlements, from
urban, suburban, and rural areas. These two munici-
palities were chosen for recruitment, since the high-
est proportion of persons are registered as permanent
community, and both rural and urban areas are covered.
Patients from all parts of those municipalities were repre-
sented to reflect the geographical distribution in the tar-
get population [29].

Residents of Belgrade account for a fifth of those who
died from diabetes in Serbia. They predominantly suffer
from type 2 diabetes, from which in 2021, 1,728 people
(87.7% of the total number of new cases) fell ill. Of the
total number of DMT?2 patients registred in Belgrade
(81.257 on December 31,2021), one third belonged to the
population of 65 and over. In our sample this age group
was slightly over represented (39.3%). The prevalence of
diabetes is higher in males, with the difference between
the sexes being the least present in older citizens in Bel-
grade who are 65 years and over [26, 30]. In our sam-
ple woman were prevalent, but man dominated in that
age group (43.6%). All these indicates that the sample
reflected the elderly with DMT2 population in Belgrade
well.

Instrument construction and data collection in the first
study

In the first study, a multi-phase procedure was carried
out (Fig. 1) for the formation of the measuring instru-
ment including: (1) Literature review to adapt the exist-
ing version of the PTHL-SR by rephrasing the items and
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adding some new ones to create the initial PTHL-DM, (2)
an expert panel for face validity of the adopted version
(initial PTHL-DM), (3) pre-testing of the initial version
and (4) a study to collect validity evidence and formation
of the final version.

1) A review of the PubMed database was performed
in order to find literature that dealt with the examina-
tion of PTHL persons with DMT?2 or the knowledge
and understanding of information about medication
and their use in this population. Key words for the
literature search were: "pharmacotherapy literacy",
"diabetes mellitus type 2", "information", "knowledge",
and "medications". This process generated a list of
potential items that could be included in the exist-
ing version of PTHL-SR. It contains 14 medication-
specific questions, divided by domains based on Nut-
beam’s research [31, 32] distinguishing three types of
HL: functional, interactive/communicative, and criti-
cal. The domains of initial PTHL contain three types
of HL: 5 questions to assess knowledge about the use
of medicines, 3 questions to assess the understanding
of written and spoken information about the use of
medicines, 5 questions to assess the numerical abili-
ties required for adequate administration of correct
doses of medicine and 1 question related to access to
information about medicines. Secondly, the authors
worked together to revise some of the existing ques-
tions of the PTHL-SR to be diabetes—specific and
made an initial version of PTHL-DM. Based on the
literature, the authors divided the questions accord-
ing to the areas (domains) relevant to proper use of
medications, [33, 34], as medication-related literacy
includes skills not only for patients to have access
to sufficient information but also sufficient reading,
coding and self-management.

2) The content of the questionnaire (initial PTHL-
DM) was defined using expert review [35-37]. The
expert panel consisted of three professors from the
Faculty of Pharmacy in Belgrade, two pharmacists
working in practice experienced with pharmacy
practice research, one endocrinologist, and one gen-
eral practitioner. The team of experts were aimed
with assessing the face validity and making informal
assessments that yield open ended comments about
the PTHL-DM items to be evaluated. They discussed
the importance and relevance of each potential cor-
rection, adaptation or additional item and addition-
ally discussed: (i) the question form and answer form,
(i) the suitability of the information in question, (iii)
the clarity of the graphic drawings that accompanied
certain questions and (iv) whether or not the ques-
tion should be in the instrument. After expert panel,
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the adapted version of PTHL-DM was created for the
pre-test phase.

3) Pre-testing was carried out by filling in the initial
PTHL-DM instrument from 10 participants suffer-
ing from DMT?2, who were not later included in the
study. By pretesting the instrument, additional data
were obtained on the clarity, transparency, and for-
mat of the adapted PTHL—DM instrument [38].

After adaptation, the initial version of PTHL-DM
instrument was pre-tested on 10 interviewed persons to
check whether the items were understandable and logi-
cal. The mean age of interviewed participants in the pre-
test was 62.7+12.4 years, ranging from 34 to 79 years
of age, of which 60% were males. After the pretest, the
results were discussed with the group of researchers.
A version of the PTHL-DM instrument containing 15
questions divided into 4 PTHL groups based on their
definition was agreed upon—questions about access to
information (2 questions), understanding (3 questions),
interpretation (4 questions) and use of information (6
questions).

The following is an explanation of each definition:

— Access to health information refers to the ability to
search for, find and obtain information.

— Understanding means the ability to understand the
information found.

— Interpretation describes the ability to reproduce,
select and judge and evaluate found health informa-
tion.

— The use of health information refers to the communi-
cation and use of information in order to make deci-
sions that maintain or improve health.

Eleven out of 15 questions were medication specific
with a variety of medication information represented
(medication name, dosing information, treatment indi-
cation, precautions, time and prediction of therapeutic
effect etc.). Hypothetical prescription labels were part of
the instrument. Some of the questions included graphic
presentations of a standardised measuring device for
dosage of liquid medicines. There were also questions
related to interpretation of the composition, nutritional
values, and declaration. Two questions were related more
to disease/general health literacy and were not medica-
tion specific. (Fig. 1).

4) For collecting validity evidence for the 15-items
instrument, following the recommended ratio of at
least 10 participants for each instrument item, the
adequate sample size was 150, to which we added
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Fig. 1 Schematic diagram of the construction of the PTHL-DM
questionnaire

10% to cover possible withdrawals [39]. Hence, we
conducted a study on a convenient sample of 164
DMT?2 patients. but 14 responders were excluded
from the analysis due to not fulfilling 90% of the
instrument.

Before this survey, we recruited five research assis-
tants to help us with collecting data. To ensure that they
were familiar with the purpose, process, and procedure
of applying the instrument, we systematically trained
three pharmacy graduates and two doctors as research
assistants. The interviewers (researchers and assistants)
explained the purpose and significance of the study to
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the participants and obtained written informed con-
sent. Study participants were interviewed face-to-face
for collection of sociodemographic data. The instrument
applied in this validation study was self-administered
in paper-and-pencil form. At any moment, at least one
interviewer was present to provide all necessary expla-
nation. Participants did not receive any payment for par-
ticipation. All data was entered as anonymous into the
database.

Sample and data collection for the second study

The required number of participants was calculated based
on the population of DM patients in the Belgrade (80.241)
area. The share of adult residents aged 20 to 64 in the total
population in Belgrade in 2020 was 60.2%, and the share
of the population aged 65 and over in the total population
was 20% [26]. For calculation, we used estimated percent-
age of high PTHL from the literature, which was 72,83%
[41, 42], and 95% confidence interval with an error of 5%.
Based on these parameters, the required sample was at
least 353. The required sample size of 353 was increased
by 10% due to potential dropouts (accounting for the
non-responder rate) during the study. A total of 385
DMT?2 patients were approached, of which 90% agreed
to participate. The final sample consisted of 350 DMT?2
participants. The instrument for PTHL (PTHL-DM) was
filled out voluntarily and anonymously by the partici-
pants after they had received the necessary and detailed
information from the interviewers about the aim and the
course of the research. Glycemic control was assessed
by the most recent HbAlc value in the patient’s medical
record at doctors’ office, or from the laboratory record
that patient brought along with them to their pharmacy
visits. Sociodemographic characteristics of participants
included age, gender, marital status, children, education
level, employment and income. Health characteristics
and health behaviors® information included HbA1lc value,
therapy, frequency of therapy application, exercise, alco-
hol and smoking were related to. Access to health-related
information (a primary source of information), and
empowerment-related indicators (perceived interest in
one’s health and perceived self-assessment of one’s health
in general) were recorded as well [43, 44]. Health literacy
was assessed the same way like PTHL, using the vali-
dated multidimensional perception-based instrument—
FCCHL-SR12 instrument [45].

Data analysis

To assess the inter-rater (test — retest) reliability or con-
sistency among the observational ratings, we calculated
Kappa coeflicient for the dichotomous data. The Kappa
coeflicient value was defined by Altman [46]. Interclass
correlation coefficient (ICC), kurtosis and skewness
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were calculated for the items in each domain and the
whole instrument. Also, the relationship for the domains
between these PTHL-SR and PTHL-DM was examined
by Spearman correlation.

Data normality for continuous variables was tested by
the Kolmogorov—Smirnov test. Non-normal continu-
ous variables are described by median and inter-quartile
range, while normally distributed variables are presented
by mean and standard deviation.

Categorical variables are spresented by absolute and
relative frequencies and the difference between groups
of categorical variables was examined by the chi squared
(x2) test of independence.

The responses on the PTHL-DM instrument were
dichotomised into correct response (given a value of 1)
and incorrect response / the patients didn't know (given
a value of 0). The values were then summed up and the
total PTHL-DM scores were obtained. Additionally, for
each patient, the percentage of correct answers was cal-
culated. As described previously [9] respondents were
categorised according to their levels of PTHL-DM into
those with a low level of PTHL (up to 8 correct answers
(<60%)); medium level of PTHL (between 9 and 11
correct answers (60-80%)); and high level PTHL-DM
(between 12 and 15 correct answers (>80%)). Access to
information, understanding, interpretation and use of
information showed skewed distributions and differences
between the PTHL-DM levels groups were compared by
the Kruskal Wallis test. Age showed normal distribution
and it was compared by ANOVA.

Sociodemographic characteristics, healthcharacteris-
tics and health behaviors, access to health-related infor-
mation, and empowerment-related indicators were used
as predictors of low PHTL level in univariate logistic
regression analyses. Multivariate logistic regression anal-
yses was used to determine independent predictors of
low PTHL. Overall, p values less than 0.05 were consid-
ered significant.
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All analyses were performed using IBM SPSS Statis-
tics for Windows, Version 27.0. Armonk, NY, USA: IBM
Corp. It was conducted by Jamovi Statistical Software
(Idaho State University).

We conducted this study following the recommenda-
tions of the STROBE checklist [47].

Results

First study: Validation phase

Firstly, all questions from the PTHL-DM were analysed
for the KR calculation. The KR20 score was 0.475.

Mean scores for PTHL-DM domains and total PTHL-
DM and their reliability parameters are presented in
Table 1. Skewness for the domain Access to information
showed outliers in a distribution, other domains and total
PTHL showed slight asymmetry and the majority had a
negative coefficient, which pulls the mean value towards
a lower value. Apart from the domain Access to informa-
tion, kurtosis for others was negative and indicated the
small outliers in a distribution.

To determine the instrument’s consistency in the
repeatability dimension, the ICC for the whole instru-
ment was calculated to be 0.97 with 95% confidence
intervals (0.95-0.99). Kappa coefficient was 1.00 for
questions number 2, 3, 4, 5, 7 and 14, it is in the range
0.94-0.99 for questions number 1, 6, 8, 9, 11 and 15, and
there are questions with lower ICC (number 10=-0.47,
12=0.58 and 13=0.83).

Correlation

The relationship between the total PTHL-DM score (15
questions) and the total PTHL-SR score (14 questions)
was good (rho=0.69). A good correlation is for domain
understanding (0.74), while for domain knowledge/inter-
pretation and use of information is somewhat weaker
(0.43, 0.50, respectively).

Table 1 Scores and reliability parameters for PTHL-DM domains and total PTHL-DM

Domain
Understanding Access to information Interpretation The use of information PTHL-DM
N of questions 3 2 4 6 15
Xsr+SD 12+0.8 1.7+05 1.8+09 35+16 82+23
Skewness 0,2 -1.3 -0.2 -0.3 -0.1
Kurtosis -0.7 0.8 -0.5 -03 -0.8
Correct answers 0-3 0-2 0-4 0-6 3-13
(Min—Max)
ICC (95% CI) 0.98 (0.96-0.99) 0.58 (0.11-0.80) 0.93(0.83-0.97) 0.95 (0.89-0.98) 0.97 (0.95-0.99)
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Second study: Measurement of pharmacotherapy literacy
In total, 350 patients participated in the second study.
The average age of participants was 62+ 10.5 years rang-
ing from 31 to 82 years of age. The percentage of par-
ticipants with 65 age and older was 40% (1=139). The
majority of respondents were female (55.4%), married
(53.8%), and individuals with higher education (60.6%).
The prevalence of males and females aged 65 and older
was similar (43.6% in males and 36.6% in females,
p=0.184). According to therapy regimen, the majority of
respondents (76%) were on diet and Oral Hypoglycemic
Agents (OHAs).

Percentage of correct answers in investigated PHTL-DM
instrument

The distribution of correct answers (%) for the final
PTHL-DM instrument in DMT?2 patients is shown in
Fig. 2. More than 80% recognised the medicine, while
less than 30% of respondents were aware of side effects
and precautions and interpretation of dispensing label
instructions for over-the-counter medicines.

100.00%
90.00%
80.00%

70.00%

60.00%

50.00%

40.00%

PERCENTAGE

30.00%

20.00%

10.00%
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QUESTIONS
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For most questions, the difference between percentage
of correct and wrong answers was statistically signifi-
cant, except for questions 4, 7 and 15. Analysis of ques-
tions that reflect the extent of understanding domain
in PTHL-DM showed that 21% of patients did not give
the correct answer, 50% of participants gave one correct
answer out of a total of 3. Regarding the domain Access
to information, only 6% of participants had 1 correct
answer, and 70% had both answers correct. The domain
Interpretation showed 9% of participants had all incor-
rect answers, and 43% of them in the largest group had 2
correct answers, out of 4. The domain Use of information
presented the least group of participants with all incor-
rect answers (3%) and the highest percentage of patients
had 4 correct answers (28%), out of a total of 6.

Analysis of PTHL domains

The mean PTHL-DM total score was 7.8 + 2.3, and scores
for understanding, access to information, interpretation
and use of information domains were 1.2, 1.6, 1.8 and
3.2, respectively. The range of correct answers for total
PTHL-DM scores was from 3 to 13.

Understending

Access to information
Interpretation

The use of information

Fig. 2 Distribution of correct answers (%) by questions in the final PTHL-DM instrument (n=350)
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Table 2 Sociodemographic characteristics and health behaviours of DMT2 patients stratified by PTHL level
PTHL level
Characteristics Total Low Medium High X2/p*
(N=350) (N=216) (N=117) (N=17)

Gender, N (%) Male 156 (44.6) 97 (62.2) 54 (34.6) 532 1.71/0.425
Female 194 (55.4) 119(61.3) 63 (32.5) 12 (6.2)

Marital status, N (%) Single 158 (45.1) 97 (61.4) 53 (33.6) 8 (5) 0.03/0.984
Married/Common-law 188 (53.8) 117 (62.2) 62 (33.0) 9 (4.8)

Children, N (%) No 91 (26.0) 29 (31.9) 51 (56.0) 11(12.1) 4.47/0.001
One child 91 (26.0) 20 (22.0) 54 (59.3) 17.(18.7)
Two or more children 168 (48.0) 80 (47.6) 64 (38.1) 24 (14.3)

Level of education, N (%) Secondary school or less 138 (394) 96 (69.6) 41(29.7) 1(0.7) 11.23/0.004
College/university/post-graduate 212 (60.6) 120 (56.6) 76 (35.8) 16 (7.5)

Employment, N (%) Employed 219 (62.6) 131(59.8) 76 (34.7) 12 (5.5) 1.09/0.579
Unemployed or Pensioner 131(37.4) 85 (64.9) 41(31.3) 5398

Monthly income per family <40,000 RSD 88 (25.1) 64 (72.7) (26.1) 1(1.1) 8.03/0.091

member, N (%) 40,000-60,000 RSD® 228 (65.1) 134 (58.8) 0(35.1) 14(6.1)
>60,000 RSD 34(9.8) 18(52.9) (41 2) 2(5.9)

HLP Inadequate HL 116 (33.3) 72 (62.1) 0(34.5) 4(34) 9.19/0.057
Marginal HL 222 (63.3) 41 (63.5) 70 (31.5) 11(5)
Adequate HL 12 (34) 3(25) 7(58.3) 2(16.7)

Active exercise, N (%) Never 57(16.3) 42(73.7) 14 (24.6) 1(1.8) 12.66/0.049
Less than once a week 135 (38.6) 79 (58.5) (37) 6 (4.4)
1-2 times a week 118(33.7) 78 (66.1) 4 (28. ) 6(5.1)
3 or more times a week 40(11.4) 17 (42.5) (4 4(10)

Smoking, N(%) Smoker 178 (50.9) 125(70.2) (27) 5(2.8) 11.90/0.003
Non-smoker 172 (49.1) 91 (52.9) 69 (40.1) 12(7)

Alcohol intake, N (%) Never 156 (44.6) 84 (53.8) (37 8) 13(8.3) 12.57/0.014
Once a month 121 (34.5) 82 (67.8) 5(28.9) 4(3.3)
2 or more times a month 73 (20.9) 50 (68.5) (31 5) 0 (0)

Abbreviation PTHL, Pharmacotherapy literacy, HL Health literacy
" Bold p values denote statistical significance
#1RSD=0.0085 EU

b Assessed with Serbian version of the Functional, Communicative and Critical Health Literacy Scale with 12 questions (FCCHL-SR12)

Analysis of levels of PTHL

When sociodemographic characteristics and low,
medium and high levels of PTHL were analysed (Table 2),
the results showed only 5% (n=17) patients had high
level of PTHL, 33.4% (n=117) had medium and the rest
were seen to have low PTHL level (62%, n=216).

Higher ages are connected to low PTHL (p=0.038).
There was no statistical significance between PTHL
level and HL score (p=0.999), nor with years having
diabetes (p=0.249). The patients with one child were
more prevalent in the group with high PHTL than
those without children or with two and more children
(»p=0.001). Patients with a low level of education (com-
pleted secondary school or less) were more prevalent in
the group with low PHTL than their counterparts with
higher education (p=0.004).

With regards of HbAlc value, no statistical signifi-
cance was found with PTHL level (x2=3.03, p =0.220).

Treatment regimen for DMT2 showed that the high-
est percentage of highly literate patients is in the group
receiving insulin and oral medication (12%) in com-
parison with patients on oral medication, insulin only
or diet (3.1%, 0% and 0%, respectively). Significant sta-
tistical difference was found with respect to treatment
regimen and PTHL level (x2=19.63, p=0.003). A lower
adequate literacy rate (low PTHL level) was observed
for patients who take oral medications, then for those
taking oral medication and insulin, diet and insulin
only (65.3%, 54.7%, 50.0% and 22.2%, respectively).

Patients who have administrated a medication three
or more times a day proved to have higher PTHL level
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(x2=6.78, p=0.034), than those taking the medicine
once/twice a day.

The association of patients’ access to health-related
information and empowerment-related indicators with
PTHL level is shown in Table 3. The results showed that
low PTHL was least prevalent if the information was
obtained from a pharmacist, in comparison to a doctor,
internet or other sources (p<0.001). The patients who
are very interested in their health indicated higher PTHL
(p<0.001), as well as those who estimated their health
status as good (p<0.001).

Analysis of predictors for low PTHL

Univariate and multivariate predictor models
Sociodemographic characteristics of participants (gen-
der, marital status, children, education, employment,
income), therapy, frequency of administration, health
behaviors (exercise, alcohol intake, smoking), access to
health-related information, and empowerment-related
indicators (interest in health and self-estimation of health
status) were used as predictors of low PTHL. Unadjusted
odds ratios (OR) and 95% confidence intervals (CI) for
factors associated with patients’ low PTHL were pre-
sented in Table 4. Predictors of low PTHL were higher
age, lower education, lower income per family member,
diet and OHAs used as a therapy, no active exercise,
smoking status, alcohol intake, other sources of health
information (information which were not received from
doctors and pharmacists), little interest in health and bad
estimation of health status.

Additionally, all significant predictors were included in
multivariate analysis to assess independent predictors of
low PTHL. Smoking was a significant independent pre-
dictor of low PTHL level. Little interest in health and
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assessment of health as bad were associated with a higher
probability of low PTHL. The source of health informa-
tion was also an independent predictor—a lower prob-
ability for low PTHL is seen if advice is received from a
pharmacist compared to a doctor.

Discussion

The concept of PTHL is mostly unknown for the majority
of Serbian population. To the best of our knowledge, this
is the first research to investigate levels of PTHL among
the DMT2 patients in Serbia. Measuring PTHL for
chronic non-communicable diseases, especially DM, is
important but it is also important to use a condition (dis-
ease or content) specific instrument [48]. We adapted the
existing self-administered, performance-based instru-
ment and proved that the new one is specific for assessing
DMT?2 patients’ medication literacy with satisfactory psy-
chometric characteristics. The correlation between the
initial questionnaire (PTHL-SR) and the adopted ques-
tionnaire (PTHL-DM) was relatively good. Also, the
domains of these questionnaires were examined, with
the best correlation with domain of understanding. Very
good reliability was shown for 12 questions, one ques-
tion showed good and two questions modest reliability.
Similar findings were seen in the research conducted in
Serbia [7]. Also, the demonstrated reliability and internal
reliability through KR20, ICC coefficient and test—retest
reliability test proved that the constructed PTHL-DM
questionnaire is a reliable and validated instrument. Fur-
thermore, we found that low level of PTHL was highly
prevalent in DMT?2 patients and identified that smoking
habit, who are smokers, low interest in owns health and
self/estimation of owns health as bad could individually
predict low PTHL.

Table 3 Access to empowerment-related indicators of the DMT2 patients stratified by PTHL level

PTHL level
Characteristics Total* Low* Medium* High* X2/p*
(N=350) (N=216) (N=117) (N=17)
Source of health information Doctor 204 (58.3) 122 (59.8) 69 (33.8) 13(6.4) 26.23/<0.001
Pharmacists 47 (13.4) 17 (36.2) 27 (57.4) 3(64)
Internet 15 (4.3) 11(73.3) 4(26.7) 0(0)
Other 84 (24.0) 66 (78.6) 17 (20.2) 1(1.2)
Interest in health Not interested/Little 142 (40.6) 98 (69) 44 (31) 0(0) 26.56/<0.001
Medium 172 (49.1) 102 (59.3) 60 (34.9) 10 (5.8)
Much or very interested 36 (10.3) 16 (44.4) 13 (36.1) 7(19.4)
Self-estimation of health status Bad 99 (28.3) 57 (57.6) 41 (41.4) (1) 20.57/<0.001
Good 201 (57.4) 117 (58.2) 68 (33.8) 16 (8.0)
Very good 50(14.3) 42 (84) 8(16) 0(0)

Abbreviation PTHL Pharmacotherapy literacy
“Bold p values denote statistical significance
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Table 4 Sociodemographic characteristics as predictors for low

PTHL

Univariate analyses OR 95%Cl p value
Age? 1035 1.014-1.058 0.001
Education

0.755 0.602-0947 0.015
0619 0420-0912 0.015
0.564 0.343-0926 0.024

(College/university/post-graduate)
Monthly income per family member?

Therapy for DMT2 (Insulin/Insulin
and OHA)

Active excercise® 0.770 0.603-0.984 0.037
0.770 0.603-0.984 0.037

1429 1.072-1906 0.037

Smoking (Non smoker)
Alcohol intake®
Source of health information?®

Pharmacists 0.381 0.197-0.735 0.004
Internet 1.848 0.569-6.004 0.307
Other 2464 1.364-4453 0.003
Interest in health? 0.763 0.625-0931 0.008
Self-estimation of health status® 1.236  1.007-1518 0.043
Multivariate analyses OR 95%Cl p value

0.784 0.616-0.997 0.048
0439 0.255-0.757 0.004

Smoking (Non smoker)
Interest in health?

Source of health information?
0301 0.151-0.601 0.001
0.760 0.258-2.242 0.619
1471 0.862-2510 0.157
0.367 0.156-0.863 0.021

Pharmacists

Internet

Other

Self-estimation of health status®

@ Age - continuous variable, Monthly income per family member - ordered
variable (<40,000 RSD, 40,000-60,000 RSD, > 60,000 RSD 1 to 3), Active exercise
- ordered variable (never, less than once a week, 1-2 times a week, 3 and more
times a week were coded from 1 to 4), Smoking - ordered variable (smoker and
non-smoker were ordered from 1-3), Alcohol intake — ordered variable (never,
once a month, 2 or more times a month were ordered from 1-3), Source of
health information - information received from doctors represented reference
group, information received from Pharmacists, Internet and Other are coded 1,2
and 3 respectively, Interest in health - ordered variable (Not interested/Little,
Medium and Much and very interested were ordered from 1-4), Self-estimation
of health status (Bad, Good and very good were ordered from 1-3). Other
Multivariate analyses were performed with significant predictors from univariate
analyses

Diabetes prevalence (% of population ages 20 to
79) in Serbia was reported at 9.1% for 2021 [27, 30].
Diabetes prevalence grows with age, and it is esti-
mated that almost a half of diabetic patients are over
65 years of age. In our sample patients over 65 years
were represented with 40%. At the same time, the pro-
cess of demographic ageing of the Serbian population
manifests itself as a share of over 65 years of age is
21.3% [29]. Although diabetes is a major non-commu-
nicable and chronic condition that causes a significant
degree of mortality and morbidity, to the best of our
knowledge, no data is available for Serbia according to
its prevalence by gender or levels of education. Some
date is available regionaly, and by using data provided
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for the city of Belgrade we estimated the representa-
tiveness of study sample for the population of the
elderly with DMT?2 in Belgrade [28, 30].

Our foundings indicate the prevalence of patients
with low PTHL level (62%).This was not in line with the
research from Krajnovic et al., in Serbia [49], on the par-
ents of pre-school children in which it was found that
every tenth parent (10%) from rural areas and every
fourth parent (25%) from urban areas had the highest
PTHL level. Contrary to that, around half (51%) and one
third (28%) of parents in rural and urban areas, respec-
tively, had low PTHL levels. Having an elderly population
perform the calculation with the mean-age of 62.5 years,
who may have trouble reading and interpreting the ques-
tions, could offer an explanation for this. In the research
conducted by Tefera et al. in Ethiopia [50], 17.3%, 26.3%,
and 56.5% had low, medium, and high diabetic-related
HL. This might be attributable to the variability of HL
tools used, since the other tool measured informational,
numeracy, and communicative HL relevant to diabetes.
But also, the sociocultural and geographical variation
might explain further differences.

According to the results, 21% of patients didn't give any
correct answer on the questions for understanding —most
of them could not correctly explain the warning about
exposure to the sun during therapy. Access to informa-
tion was better, with 70% of patients having both correct
answers. Interpretation/knowledge showed good results,
with only 9% of patients having no correct answers,
The questions on showing the target glycemic range
and expiration date were correctly answered by 43% of
patients. The use of information was with expected dis-
tribution, and questions related to the calculation of
dose were correctly answered by most of the patients.
In the research with Diabetes Numeracy test (DNT-15)
the results showed that the problems faced by patients
with DM include proper calculation of insulin dosage
based on current blood glucose levels and carbohydrate
intake [51]. These findings were not in line with our find-
ings, but this difference may be due to several factors.
Firstly, in Serbia there are some diabetic guidelines [52].
Secondly, different social and environmental factors can
cause anxiety among the participants and increase the
number of errors performed during the evaluation [53].

High PTHL level and proper medication adherence can
contribute to achieving good glycemic control and prevent-
ing different complications among DMT?2 patients [54].

Furthermore, 19 factors are investigated that can
impact the level of PTHL in DMT?2 patients. Association
between PTHL and key factors from sociodemographic
characteristics (ages, level of education, number of chil-
dren),, health-related information (treatment regimen
and frequency of drug administration), health behavior
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(alcohol intake, smoking and active exercise) and from
empowerment-related indicators (source of health infor-
mation, self-estimation of health and interest in health)
was significant.

In this study, higher diabetic PTHL level is seen in
males which is similar to finding in Tanzania [55] and
Ethiopia [50]. However, no gender difference was found
in these studies in achieving the targeted glycemic level.
On the contrary, the researchers conducted in Japan [56]
and Palestine [54] claimed that differences in gender can’t
be explained by different body composition and that fur-
ther investigation to examine efficacy/treatment response
with regard to gender is needed.

Many studies in the past have shown that age and edu-
cation were important factors associated with mediation
level. Significant increase in medication literacy level was
observed by aging and when academic level of the par-
ticipants increased [4, 6, 8, 9, 12, 33]. We found that older
patients have higher probability of low PTHL. Aging
implies a higher prevalence of chronic pathologies and
therefore an increase in medication but also it influences
the ablility not only to have sufficient information, but to
interpretate and to calculate doses. Also, less educated
DMT 2 patients and with lowest monthly income had a
higher likelihood of low PTHL. Our results are supported
by studies conducted in Ethiopia and China [50, 57]
where higher education attainment and higher household
income were significantly associated with adequate lit-
eracy. A significantly low diabetic HL was also reported
in illiterate patients than those who have a higher level of
education in United Arab Emirates (UAE) [58] and Bang-
ladesh [59].

In our study’s analysis, we found that patients who
took medication three or more times a day, and those
on insulin and OMAs proved to have higher PTHL level,
which was expected as these patients have been exposed
to a longer period of diabetes' education from the time
of diagnosis. A similar finding was observed in the 2020
study conducted in the US [60]. A study by Singh et al.
in India stated that patients receiving insulin therapy a
significantly lesser score for interpreting prescription
instructions when compared with those receiving only
oral antidiabetics [61].

Alcohol intake, smoking and lack of physical activ-
ity were in direct correlation with low PTHL. In general,
studies confirmed that changes in health behavior and
weight loss can significantly reduce the risk of DMT2 [62].

Self-assessment of health status also represents another
factor that affects PTHL [63—-65]. The source of health
information is a significant predictor of low PTHL, the
research results showed that a probability of low PTHL
decreses if the information is obtained from a pharma-
cist compared to a doctor, while the higher likelihood of
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low PTHL arises if the information is obtained from the
internet or other source compared to a doctor.Slightly
different findings were obtained in the research involv-
ingparents of pre-school children, which showed the
lowest probability of inadequate literacy when parents
received information from doctors. One of the reasons
why higher PTHL level is estimated in patients whose
main source of information is a pharmacist is that phar-
macists are one of the most accessible healthcare pro-
fessionals. Pharmacists can counsel on monitoring
glucose level, an appropriate diet and exercise routine
and define the most appropriate hypoglycemic strategy
for a certain patient [66]. Althogh DMT2 patients with
one child were more prevalent in group with high PHTL
than those without children or with two and more chil-
dren (x2=4.47, p=0.001),we did not prove that number
of children was a predictor of low PTHL level. Previous
studies did not fully recognize this factor as important to
investigate. We consider this factor important to include
in our analysis as the safety of children is at risk due to
parents’ medication illiterateness.

The DMT?2 patients with low interest in health, and
those who estimated their health as bad, had higher prob-
ability for low PTHL. This aligned with research findings
involving parents of pre-school children conducted in
Serbia [67] and other research [68], that showed those
patients who rated their health as only fair or poor are
twice as likely to have inadequate HL compared to those
who rate their health as either good or excellent.

Limitations

The scientific study ended up with some limitations, that
are helpful for future investigations. The sample of this
study used a convenient sample based on DMT?2 patients
selected from targeted healthcare institutions. There-
fore, the study findings are limited to this sample, which
could limit the generalisation of the results. Although
diabetes is a major non-communicable and chronic con-
dition that causes a significant degree of mortality and
morbidity, to the best of our knowledge, no data on its
prevalence by gender or levels of education is available
in Serbia. Hence, our findings might not be generalized
to overall Serbian DMT2 patients’ population, we could
prove some resemblance with the general population of
Serbia. According to the Institute of Public Health of Ser-
bia number of newly diagnosed cases of DMT2 in a Ser-
bian population (0-75 +years) is higher in woman 52.3%
[27]. There are more women than men (51.4% vs. 48.6%)
in Serbia according to the Census in 2022 [28, 29]. In
our sample woman are prevalent as well (55%) but this is
not significant. The level of education in our sample was
higher than that of the general Serb population; Accord-
ing to the 2022 census in Serbia, 16.4% of the population
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has college, higher and university education, and 53.1%
secondary education.

Another limitation involved in this research survey
reported the difficulty in instrument answering, since it
is quite lengthy. The diabetes illiterate participants may
encounter problems filling in the forms. The comprehen-
siveness of the research results can be augmented by fur-
ther investigations across specific geographic regions and
in various cultures.

Conclusions

Among primary care patients with DMT2, low PTHL is
independently associated with patients who are smok-
ers, those with low interest in their health and patients
who estimated their health as bad. Also, it is shown that
patients who are on diet, OHAs or insulin only have
higher probability for low PTHL than those on insulin
and OHAs.

The current study revealed only the average number of
diabetic populations have a medium PTHL level. Higher
PTHL was reported in those patients who have one child,
patients with the highest education, non-smokers, those
who never consume alcohol and exercise 3 or more times
a week. These patients are more likely to be highly liter-
ate with medications. Also, in Serbia a high percentage of
DMT?2 patients were found to have low PTHL.

Different patient empowerment programs and
approaches aimed at raising PTHL would be essential
in improving self-management and control of this wide-
spread disease. Future research on a larger population in
Serbia is necessary to draw conclusions about the levels
of PTHL and their relationship with medication adher-
ence and glycemic control.
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Background: Patients with chronic diseases, like diabetes need to continuously perform
tasks associated with self-management especially with medications they use. It is shown
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have difficulties in understanding printed care instructions and perceiving health advice
and warnings. There has been an increasing demand for valid and reliable instruments
for HL and PTHL assessment in this population. This review aims to search and critically
discuss instruments used to assess HL and PTHL in people with type 2 diabetes and
propose their use in different settings.

Methods: Authors conducted a comprehensive, electronic search of original studies
using a structured approach of the Scopus and PubMed databases, during November
and the first 2 weeks of December 2020 to find relevant papers. The review was
conducted in accordance with the Cochrane guidelines and the reporting was based on
the PRISMA-ScR. The comparison of instruments was made by utilizing a comparison
model related to their structure, measurement scope, range, psychometric properties,
validation, strengths, and limitations.

Results: The final number of included studies was 24, extracting the following
identified instruments: Korean Functional Test HL, NVS, FCCHL, HLS-EU-47, TOFLHA,
S-TOFHLA, REALM-R, 3-brief SQ, REALM, HLQ and DNT-15. In all, FCCHL and
3-brief SQ are shown with the broadest measurement scopes. They are quick, easy,
and inexpensive for administration. FCCHL can be considered the most useful and
comprehensive instrument to screen for inadequate HL. The limitation is that the English
version is not validated. Three-brief SQ has many advantages in comparison to other
instruments, including that it is less likely to cause anxiety and shame. These instruments
can be considered the best for measuring functional HL in patients with diabetes mellitus
type 2 and other chronic diseases. PTHL instruments (REALM and DNT-15) did not find
the best application in this population.
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Conclusions: The future research should be directed in validation of the FCCHL in
English and establishing of the structural validity of this questionnaire. Developing a
specific PTHL questionnaire for this population will be of great help in management of

their disease.

Keywords: health literacy, medication literacy, measurement tool, assessment, patient, chronic disease,

healthcare system

INTRODUCTION

The main goal of today’s healthcare system is to promote and
maintain good health and at the same time enable people
to take care of their health. People are also expected to be
more responsible for their health and participate more in
decision-making related to their health (1-3). When we talk
about responsibility for our health, we must consider different
assumptions. Efforts should be focused on a person’s ability to
cope and take responsibility for their health (3). The Patients’
Rights Act from 1999 states that the manner of participation in
healthcare decisions should be adapted to each person’s ability to
give and receive health information. These abilities are related to
health literacy (HL) (4).

To understand and use health information to make health
decisions, adequate HL is needed (4). In a report by the World
Health Organization (WHO), HL is one of the most important
determinants of health. HL can be considered necessary to
control and monitor one’s health (5). Several studies have shown
that most people have limited HL (6-12). Also, people with low
HL are more likely to be with poorer health, more prone to
complications, and have a higher mortality rate than people with
high HL (5).

Healthcare professionals should consider that individuals
possess different levels of HL. Therefore, knowledge about HL
of people is necessary to adapt better health professionals
communication with different target groups, which would make
the information more beneficial for the individual by enabling
them to participate in health decisions and take responsibility for
their health (13).

Optimizing  health  communication can  prevent
misunderstandings and other complications, thus the quality
of care and patient safety would be improved (13). In order
to meet expectations such as increased participation and
responsibility for one’s health, it is necessary to consider HL in
individuals and the general population. The purpose of today’s
public health policy is to create conditions for educating people
to be able to take control of their health and control it (3).
Therefore, measuring HL in different populations would provide
essential knowledge that would be used to improve health
communication, and thus the ability of individuals to control
their health. However, the validity and reliability of individual
HL instruments have not been adequately established (14) and
only a few HL instruments were validated using modern test
theory, such as Rasch modeling (15, 16).

Health Literacy
Adequate health literacy is crucial for patients to make
optimal choices for their health and medications management.

Additionally, successful health communication presupposes
certain levels of competence of both the healthcare professional
and the patients and is adapted to the HL of the individuals (5).

“HL” as a recognized term came into use around 1974, but only
became a [Medical Subject Headings (MeSH)] term in MEDLINE
in 2006. A systematic review of Serensen et al. (17) discovered
17 definitions and 12 conceptual models of HL. Based on all the
offered, one overall definition was obtained, which reads: “HL is
linked to literacy and entails people’s knowledge, motivation and
competencies to access, understand, appraise, and apply health
information in order to make judgments and take decisions
in everyday life concerning healthcare, disease prevention and
health promotion to maintain or improve quality of life during
the life course.” There is currently no consensus on defining HL,
which means that different approaches to this term are used in
various research environments (17-20). An additional concept
of understanding becomes a problem when it comes to assessing
and measuring HL and then comparing these results between
different studies (16). The presence of different definitions is
probably due to the fact that the concept has been developed
in different parts of the world, with varying abilities and skills
considered necessary to deal with health information in each
specific context (21).

In the twentieth century, reading and writing were sufficient
to use information obtained from health professionals. However,
with increasing expectations of active participation in health
decisions, increasing responsibility for one’s health, and digital
development in health information, additional skills are needed
to handle health information. First, the need for reading has
increased, and the skills to apply and critically evaluate health
information from various sources are essential. HL combines a
set of skills or abilities, while on the other hand it depends on the
requirements to which the individual is exposed. The impact of
technological development has also increased, which will affect
the definition and understanding of HL in the future (22).

Pharmacotherapy Literacy (PTHL)

Patients with chronic diseases need to continuously perform
tasks associated with self-care and self-management of their
medications. When taking medicines, they constantly need
abilities related to various domains of HL, so HL brings
together many concepts that are associated with patients
pharmacotherapy. Whether they rely on information in printed
materials or verbal instruction patients with chronic conditions
need to have adequate HL related to medications as critical for
managing their conditions. Due to the complexity of the various
procedures required for the adequate use of medications, the
concept of PTHL was introduced.
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King and colleagues, in consultation with the academy and
pharmacists, formulated PTHL as: “An individual’s capacity to
obtain, evaluate, calculate, and comprehend basic information
about pharmacotherapy and pharmacy related services necessary
to make appropriate medication-related decisions, regardless of the
mode of content delivery (e.g., written, oral, visual images and
symbols)” (23). This definition was updated by adding to reduce
thereby the risk of poor pharmacotherapy outcomes (24).

HL and PTHL in Persons With Type 2
Diabetes Mellitus

Diabetes is one of the most common chronic non-communicable
diseases and is a major public health problem. In 2019, the
International Diabetes Federation estimated that 463 million
adults worldwide have diabetes and that this number is expected
to increase to 700 million by 2,045. The cause of this disease is
multifactorial, but it is associated with unhealthy lifestyles such
as physical inactivity and poor diet. It is assumed that between
30 and 80% of people with type 2 diabetes are still undiagnosed.
Complications such as diabetic nephropathy and neuropathy
may occur at a later diagnosis of disease (25). Despite advances
in therapy and the availability of clinical practice guides, only
30% of patients manage to achieve the target values of glycemia,
cholesterol and blood pressure. The fact is that patients perform
95% of diabetes care on their own (26).

Type 2 diabetes is more common than type 1, so 90% of all
diabetes is type 2 diabetes. It most often occurs in middle age and
in the elderly. It is closely related to lifestyle and health habits,
with being overweight and obese being risk factors. Hereditary
factors can also influence the risk of developing this disease.
Therapy includes weight loss, diet and therapy with drugs that
lower blood glucose levels. Affected people are advised to give up
cigarettes and reduce alcohol intake to prevent the appearance of
cardiovascular diseases. Living with this disease requires changes
in health behavior, self-control, and a lot of care (27-29). Since
living with type 2 diabetes requires a lot from people with the
disease, these persons must be informed about therapy, diet
and other health behaviours, which require adequate HL and
PTHL. Several international studies have shown that reading and
understanding the guidelines for modern diabetes medications,
applying appropriate dietary restrictions, and gaining insight
into the physiological processes involved in the disease can be
a major challenge for an individual (30, 31). The performing of
diabetes self-management tasks frequently involves abilities, such
as taking medications at the right time, interpreting blood glucose
levels and calculating insulin doses.

A recent review of HL and health outcomes in patients with
type 2 diabetes concludes that there is strong evidence to suggest
a positive correlation between HL and diabetes knowledge (32). It
is also considered that there is sufficient evidence to support a link
between HL and self-care (33). On the other hand, the evidence
of alink between HL and clinical indicators was inconsistent (34).

Some primary studies that looked at the level of HL in patients
with type 2 diabetes found that a small number of these patients
had adequate levels of HL (35-39).

Patients with diabetes and limited HL and PTHL often
cannot read drug medication labels correctly, may misuse
their medication, do not understand the meaning of consent
forms, and generally have difficulty understanding printed care
instructions and reading health advice and warnings (40-43). For
this reason, is very important to assess their PTHL and in case of
needs perform adequate training in order to improve control of
their disease and pharmacotherapy management.

These patients also have poorer communication with doctors
and participate less in making health decisions (4). Patients who
are diagnosed have to make health decisions daily and must
also perform complex self-care activities to keep the disease
under control. Interventions in upgrading HL education and
intensive diabetes-related education have shown good results in
patients with limited HL to improve diabetes outcomes (44, 45).
People with type 2 diabetes should undergo diabetes education
programs at the time of diagnosis and then once a year. This
education aims to enable individuals to participate in informed
decision-making and disease control, all with the aim of better
outcomes in treatment of this disease, improvement of glycemic
control, prevention of complications and comorbidities, and
improvement of quality of life (46). Education for diabetics
should be evidence-based, have specific goals, and be tailored
to the needs of individuals. However, the effectiveness of this
education depends on individuals, i.e., characteristics such as age,
gender, ethnicity, level of HL, ability to take care of themselves,
all of which should be taken into account when planning and
implementing this type of education (27, 47). In this way, they
will be able to understand and use the information they receive
to maintain health and control diabetes in everyday life (47).

Instrument Development

In the past 25 years, numerous instruments have been developed
to measure HL and PTHL in various contexts (14, 24, 48).
These instruments significantly differ in structure, measurement,
range, and psychometric properties. The diversity of instruments
has led to inconsistencies in measurement with the complexity
of interpreting the results and choosing suitable instruments
for new studies. Several studies have examined the variation
through the range of the most used HL instruments (49, 50).
Such variations can come from the fact that the instruments
measure different conceptual dimensions of HL. However, it
may be difficult for health professionals or researchers to
choose the best instrument when they are unfamiliar with
measurement properties. Another very important consideration
in selecting a HL instrument is its mode of administration. In
a subjective instrument, individuals self-report their perceived
levels of literacy skills, such as using Likert scales. In contrast, an
objective instrument is the interviewer-administrated instrument
and assesses the ability to process information by asking
respondents to answer specific questions, such as about the time
to take the next medication. A subjective instrument requires
less cognitive effort in responding to questions, whereas an
objective instrument assesses health numeracy more accurately.
A self-administrated instrument can be more practical in a very
busy clinical settings, than interviewer-administered instrument.
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Sometimes, the interviewer-administrated instrument may result
in discomfort or embarrassment for patients who have a low HL.

Although the instruments were used in several populations,
due to the complexity of the tasks and skills that people with
type 2 diabetes require, their usefulness and applicability for this
population remain challenging. With the growing interest in this
construct, there has been an increasing demand for valid and
reliable instruments for estimating HL and PTHL.

A systematic review of measurement properties has been
designed for providing a comprehensive overview of the
available instruments and identifying the best currently available
instrument for general population (51). In the previous reviews of
HL instruments methodological limitations were identified, such
as being descriptive rather than systematic reviews, or lacking
quality assessment or data synthesis (14, 52, 53). To address these
limitations, a scoping review was conducted to systematically
collect the literacy instruments used in people with type 2
diabetes and meet needs for understanding the characteristics,
scope of measurements, and their applicability in this population.

METHODOLOGICAL STUDY DESIGN

Aim

This study aims to analyze instruments used in patients with
type 2 diabetes mellites for measuring HL and PTHL, in
relation to their characteristics (measurement scope, structure,
domains, method of scoring), validation, strengths, limitations
and accordingly to propose applicability of these instruments
in clinical and research settings. This work can be useful as an
inventory for researchers and practitioners who are seeking to
identify validated measurement instruments in patients with type
2 diabetes mellitus and other chronic diseases that are fitting the
best for their research and practice.

Materials and Methods

Authors built a search strategy by using the PICOS questionnaire.
During November and the first 2 weeks of December 2020,
a systematic search of the Scopus and PubMed databases was
performed in search of peer-reviewed literature of patients with
type 2 diabetes mellitus. The protocol of this systematic review
(including the article identification strategy and data collection
form, etc.) mainly referred to the Cochrane Handbook for
Systematic Reviews of Interventions (54) and the reporting of this
systematic review was based on the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) statement (55).

Search Strategy
The keywords used were: “medication literacy,” “
tool,” “assessment,” “patient,” “chronic diseases” and “healthcare
system.” A search of the terms above found that the number of
articles specifically mentioning PTHL was limited, so the search
was extended to articles mentioning “health literacy” combined
with patients with type 2 diabetes.

In the articles obtained by this search, the references were
manually checked to identify additional articles of importance for
the work.

measurement

Study Screening and Selection

All original articles in English are taken into consideration,
which meet the below criteria. Duplicates have been excluded.
The evaluation of studies regarding the inclusion and exclusion
criteria was performed by a pair of independent reviewers (ML
and DK): (1) review of titles and abstracts of articles related
to the topic (2) review of complete articles was done which
examined the HL and PTHL of patients with type 2 diabetes and
had the original results of the health and pharmacotherapeutic
literacy of patients with type 2 diabetes mellitus conducted
through appropriate questionnaires. After cross-checking, a third
reviewer (NBS) resolved cases of disagreement.

Inclusion and Exclusion Criteria

Peer-reviewed papers with cross-sectional studies, longitudinal
studies and cohorts were included if they were: published
between the period 2006-2021, written in English, involved
patients with type 2 diabetes and papers in which HL and PTHL
were examined in patients with type 2 diabetes.

The exclusion criteria were: reviews, case reports, book
chapters, letters, editorials, studies that did not address HL and
PTHL among patients with type 2 diabetes, studies that did not
use the questionnaire for assessing literacy, studies not available
or not published in English.

The inclusion and exclusion criteria are presented in Table 1.

Data Extraction and Synthesis of Results

Data extraction was performed independently by the authors.
They extracted different characteristics from each publication,
such as (i) publication information: author and year; (ii)
study characteristics: country, setting, population, number of
participants and results in terms of HL and PTHL (iii) HL
and PTHL instruments: name, dimensions, number of items,
purpose, target population, administration mode, validation
process, scoring, cut-off points, strengths and limitations.

The studies were grouped according to instruments used
for the measurement of literacy: HL and PTHL. A descriptive
synthesis of the identified studies was performed, and variables
described in the synthesis include number of participants, setting,

TABLE 1 | Inclusion and exclusion criteria.

Inclusion criteria

Exclusion criteria

Population Patients with type 2 Patients with other diseases
diabetes mellitus
Type of the study ~ Cross-sectional, Reviews, case reports, book
longitudinal, Cohort chapters, letters, editorials
Instruments Using the questionnaire for Works that did not use the
accessing health/and questionnaire for accessing
pharmacotherapy literacy literacy (health/and
pharmacotherapy)
Language English Studies not available or not
published in English
Other Availability of abstract Unavailability of abstract

The full text available
Year of publication > 2006

The full text not available
Year of publication < 2006
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country, population and results. Formal analysis of the results
was a descriptive synthesis of the identified instruments from
selected studies to determine instruments key characteristics
including identifying domains, length of tool (number of
questions/items/domains), time for completion, format, and
psychometric properties.

Critical Appraisal
At the time of our research, there were no accepted quality
assessment instruments for cross-sectional studies (56), authors
decided to choose a relatively widely used scale, the Agency for
Healthcare Research and Quality scale (AHRQ scale) with 11
items, each of which was answered with “yes,” “no” and “unclear.”
Two researchers (DK and ML) independently evaluated the
quality of the included articles using the AHRQ scale. Any
disagreements after cross-checking were resolved by discussions
between the two researchers with the final decisions of the third
researcher (NBS). If the answer was “no,” “unclear” or “not
applicable,” the item was given a score of “0”; if the answer was
“yes,” the item was scored as “1.” The quality assessments of the
articles were classified as follows: low quality = 0-3, medium
quality = 4-7, high quality = 8-11 (57).

The quality assessment of the identified studies is presented
in Table 2. The majority of them were classified with medium
quality and one fulfilled the criteria for high.

RESULTS

Study Screening and Selection

The PRISMA flow chart in Figure 1 summarises the results of the
search process. 1. A search obtained 5,874 potentially relevant
studies, while 8 were found by reference review. A cursory
review of the content of the papers left 356 papers for further
evaluation. Further exclusion (after reading the abstracts and
methodology) was based on the principle of excluding papers
that mentioned the instrument for assessing HL and PTHL, but
without analyzing its structure, and excluding papers that are
duplicates (same author, same instrument) left 111 articles for full
reading, of which the final number of included studies was 24.

The comparison method was used to compare the instrument
in terms of their structure (number and type of questions),
the way of reporting, version, purpose, place where they were
developed, target population, the person who developed it, year
of publication, scoring, heath literacy domains, time and way
for administration, measurement scope, validation, strengths,
and limitations.

A thorough analysis has been presented in the Tables 3-5.
Tables 3, 4 present the instruments used in the studies to assess
HL and PHTL, their basic characteristics: domains, methods
of assignment, structure and method of scoring. Table 5 shows
the psychometric characteristics of the instruments, strengths
and limitations.

Instrument Characteristics

The identified instruments used for assessing the level of HL and
PTHL in extracted works are the following: Korean Functional
Test HL (1 study), Newest Vital Sign, NVS (1 study), Functional,

Communicative and Critical Health Literacy scale, FCCHL (1
study), Health Literacy Survey European Questionnaire 47, HLS-
EU-47 (1 study), Test of Functional Health Literacy in Adults,
TOFLHA (1 study), Test of Functional Health Literacy in Adults-
Short Form, S-TOFHLA (8 studies), Rapid Estimate of Adult
Literacy in Medicine-Revised, REALM-R (1 study), 3 brief
screening questions, 3-brief SQ (6 studies), Rapid Estimate of
Adult Literacy in Medicine, REALM (3 studies), Health Literacy
Questionnaire, HLQ (1 study) and Diabetes Numeracy Test 15,
DNT-15 (1 study) (37, 58-80). There are considerable differences
found in their structure, number of items, administration time,
available languages, type of administration, scoring system,
measurement scope and properties, implicating their use in
different settings.

The most used measures of HL in patients with type 2
diabetes mellitus were S-TOFHLA, then 3-brief SQ, REALM
and HLS-EU-47. The S-TOFHLA, TOFHLA and REALM have
been validated in different populations and are used in validation
studies for 3-brief SQ and NVS. They are considered as a gold
standard in validation studies. However, 3-brief SQ and NVS
have a broader measurement scope and better properties, which
put them in a better position for use in future validation studies.
S-TOFHLA, REALM and HLS-EU-47 are not practical in busy
clinical settings and REALM requires researcher participation.
While the most used instruments, S-TOFHLA and REALM,
measure only the functional domain of HL, the others 3-brief
SQ, and HLQ address functional and critical HL, and DNT-15,
KHLS and TOFHLA functional HL and numeracy. The only one
for examination of all three levels of HL individually, their mutual
correlation and different effects on patient is FCCHL.

Validation, Strengths, and Limitations

NVS - Good reliability and convergent validity with well-
validated and commonly used measures of HL such as the
TOFHLA. Strengths are related to its suitability for rapid
assessment of low HL. Test format might intimidate respondents.

FCCHL - Strong positive evidence for its content and
structural validity and moderate positive evidence for internal
consistency. This scale includes three levels of HL, each of which
might have different effects on patient outcomes. It is proved to be
easy to administer in a clinical setting. The scale is not validated
in English.

Three-brief SQ - Positive evidence for the criterion validity
of the 3-SQ with the S-TOFHLA (36 items) and limited
negative evidence for its hypothesis testing validity and internal
consistency. Instrument is validated in several diverse sample
populations. It is quick, easy, and inexpensive for administration.
Limitation is related to self-assessment and potential for self-
report bias.

HLS-EU-47 - High levels of internal consistency reliability.
It is available in many languages, length of assessment increases
response burden.

S-TOFHLA - Demonstrated evidence for the internal
consistency due to there being no evidence of structural validity.
It has been validated in several diverse populations. Lack of this
instrument is that it may not capture an individuals’ HL in the
dimension of numeracy.
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TABLE 2 | Critical appraisal of identified studies: quality assessment.

References Questions Quality of
studies
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Qio Qi1
Klinovszky et al. (58) 1 1 1 1 0 0 0 0 0 1 0 5
medium
Hashim et al. (59) 1 1 1 1 0 0 0 0 0 1 0 5
medium
Gomes et al. (60) 1 1 1 0 0 1 0 0 0 1 0 5
medium
Finbraten (61) 1 0 1 1 0 1 0 0 1 1 0 6
medium
Tseng et al. (62) 1 0 0 1 0 0 0 0 0 1 0 3
low
Friis et al. (63) 1 0 1 1 0 0 0 0 0 1 0 4
medium
Sayah et al. (64) 1 1 1 1 0 1 0 1 1 1 0 8
high
Thurston et al. (65) 1 1 1 1 0 0 0 1 0 1 0 6
medium
Mantwill et al. (66) 1 1 1 1 0 0 0 1 0 1 0 6
medium
van der Heide et al. (67) 1 0 1 1 0 1 0 0 1 1 0 6
medium
Sayah et al. (68) 1 1 1 1 0 0 0 0 0 1 0 5
medium
Bauer et al. (69) 1 0 1 1 0 0 1 0 0 1 0 5
medium
Coffman et al. (70) 1 1 1 1 0 0 0 0 0 1 0 5
medium
McCleary-Jones, (71) 1 1 1 1 0 0 1 0 0 1 0 6
medium
Glasgow et al. (72) 1 1 1 1 0 1 0 0 0 1 0 6
medium
Bains et al. (73) 1 1 1 1 0 1 0 0 0 0 0 5
medium
Mancuso, (74) 1 1 1 1 0 0 0 0 0 1 0 5
medium
Osborn et al. (37) 1 1 1 1 1 1 0 1 0 1 0 8
high
Sarkar et al. (75) 1 1 1 1 0 0 1 1 0 1 0 7
medium
Mbaezue et al. (76) 1 1 1 1 0 0 0 0 0 1 0 5
medium
Kim, (77) 1 1 1 1 0 0 0 0 0 1 0 5
medium
Ishikawa et al. (78) 1 0 1 1 1 0 1 0 0 1 0 6
medium
Gebretsadik et al. (79) 1 1 1 1 0 0 1 1 0 1 0 7
medium
Morris et al. (80) 1 0 1 0 0 1 0 0 0 1 0 4
medium

Q1: Define the source of information (survey, record review) Q2: List inclusion and exclusion criteria for exposed and unexposed subjects (cases and controls) or refer to previous
publications Q3: Indicate time period used for identifying patients Q4: Indicate whether or not subjects were consecutive if not population-based Q5: Indicate if evaluators of subjective
components of study were masked to other aspects of the status of the participants Q6: Describe any assessments undertaken for quality assurance purposes (e.g., test/retest of
primary outcome measurements) Q7: Explain any patient exclusions from analysis Q8: Describe how confounding was assessed and/or controlled Q9: If applicable, explain how missing
data were handled in the analysis Q10: Summarize patient response rates and completeness of data collection Q11: Clarify what follow-up, if any, was expected and the percentage of
patients for which incomplete data or follow-up was obtained.
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FIGURE 1 | Flow diagram for work extraction.
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TABLE 3 | Basic characteristics of the included studies for health literacy.

Name of the Objective/ Version Purpose of the Where it was Who developed Version in language
instrument Subjective instrument developed/target the instrument/
(Self- population Year of
reported) publication/
reference

3-brief SQ Self-reported Short version Self-report of USA/Adults Chew et al. (49) English
confidence in HL skills

KHLS Objective Original Screening test for Korea/Older Lee et al. (81) Korean
limited HP for older Korean adults
Korean adults

FCCHL Objective Original Self-report of HL skills Japan/Adults Ishikawa et al. (78) Japanese

HLS-EU-Q47 Self-reported Original Questionnaire to Greece, Soerensen et al. Available in more than
assess the relation Ireland, and (82) 10 languages
between abilities, the
system demands, and Netherlands/15+
decision making years

NVS Objective Original Information presented USA/Adults Weiss et al. (83) Spanish, Japanese,
on a nutrition label for Dutch, Turkish,
reading, Chinese, Croatian,
comprehension, and Italian and Brazilian
numeracy

TOFHLA Objective Original Close style reading USA/Adults Parker et al. (84) English, Spanish,
comprehension of Chinese, French,
health-related content German and ltalian

S-TOFHLA Objective Short version To measure patients’ USA/Adults Baker et al. (85) English, Spanish,
ability to read and French, German and
understand Italian
health-related materials

REALM Objective Original A rapid screening tool USA/Adults Davis et al. (86) English
to help physicians to
identify patients with
reading disabilities and
assess reading levels

REALM-R Objective Revised form Word recognition and USA/Adults Bass et al. (87) English
pronunciation test

HLQ Self-reported Original Survey items for Australia/Adults Osborne et al. (88) English
measuring health
literacy of individuals

DNT-15 Objective Short version Reading recognition, USA/Adults Huizinga et al. (89) English, Spanish

spelling, and arithmetic
computation

3-brief SQ, 3 brief screening questions; KHLS, Korean functional Health Literacy Test; FCCHL, Functional, Communicative and Critical Health Literacy scale; HLS-EU-Q4 7, Health
Literacy Survey European Questionnaire47; NVS, Newest Vital Sign; TOFHLA, Test of Functional Health Literacy in Adults; s-TOFHLA, Test of Functional Health Literacy in Adults—Short
Form; REALM, Rapid Estimate of Adult Literacy in Medicine; REALM-R, Rapid Estimate of Adult Literacy in Medicine-Revised; HLQ, Health Literacy Questionnaire; DNT, Diabetes

Numeracy Test.

REALM - Found to have a high test-retest reliability of
0.99. It is assessed by healthcare professionals and was found
to have good face validity; however, it lacks in construct
validity. It is quick and easy for administration, limited to the
ability to pronounce words without being able to measure the
patient’s ability to understand the instructions on labelling of
prescribed drug.

HLQ - Positive moderate evidence for its content validity
and internal consistency and unknown evidence for structural
validity. Strength is that measures multiple domains of HL, but
due to self-assessment has a potential for self-report bias.

DNT - Moderate evidence for its content validity and
internal consistency and limited positive evidence for structural
validity. This is test numeracy that is associated with diabetes

management. Limitation is that can be difficult or require high
numeracy skills (49, 78, 81-89).

Health Literacy and Pharmacotherapy
Literacy

Preliminary data in relation to HL and PTHL were
extracted from the studies included in the qualitative
synthesis and summarized in Table 6 (for HL) and Table 7
(for PTHL).

In the research period most of the studies were published
in the period from 2006 to 2021 (37, 58-80). The largest
number of studies was conducted in the United States (11
studies) and Canada (2 studies). In contrast, in South Korea,
Japan, Switzerland, Taiwan, Spain, Norway, Brazil, Denmark,
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TABLE 4 | Basic characteristics of the included studies for pharmacotherapy literacy.

Name of the Scoring Heath literacy Time for Measurement scope Total Who administers
instrument domains administration number of the tool
items
3-brief SQ Values of 0, 1, 2, 3, and 4 are Functional and 1-2 min Reading and 3 Self-administered
assigned to each response option for critical HL understanding health or researcher
each question; Score ranges from O information, completing administered
to 12; High scores = high HL skills; medical and health
Low scores = low HL skills care form
KHLS Sum score Functional HL and 15-20 min Literacy, interaction, 24 Researcher
numeracy comprehension, administered
numeracy, information
seeking, application
and decision making
FCCHL Each item is scored on a 4-point Functional, 5-6 min Reading, 14 Self-administered
scale ranging from 1 (never) to 4 communicative, understanding applying or clinician/
(often); The scores of the items are and critical HL health information and researcher
summed up and divided by the communication with administered

number of the items in the scale.
Higher scores indicate higher HL level

HLS-EU-Q47 The 47 items are adapted to a Functional HL
50-point scale: 0-25: inadequate
health literacy. 26-33: problematic
health literacy; 33-42: sufficient
health literacy; 42-50: excellent HL

NVS Each item answered correctly is given Functional, critical
a score of 1. Scores range: 1-6 HL and numeracy
(score <4 = limited HL)

TOFHLA Scores range 0-100: <60 = Functional HL and
inadequate HP; 60-75 = marginal numeracy
HL; >75 = adequate HP

S-TOFHLA Scores range 0-36: 0-16 = Functional HL
inadequate HL; 17-22 = marginal
HL; 23-36 = adequate HL

REALM Grade is assigned based on total Functional HL
score that ranges from O to 66: 0-18
= < 3rd grade, 19-44 = 4th-6th
grade, 45-60 = 7th-8th grade; 61-66
= >9th grade
REALM-R Grade is assigned based on total Functional HL
score that ranges from O to 8. Score
<6 corresponds to 6th grade and
indicates poor HL

HLQ Independent scales that measure Functional and
proportions of nine competencies for critical HL
HL

DNT-15 ltems are scored as binary outcomes: Functional HL and
correct or incorrect. Scores are numeracy

reported as percent correct (with a
possible range of 0% to 100%)

health care providers

12-15 min Interaction, 47 Self-administered
comprehension,
information seeking,
application, decision
making and evaluation
3 min Reading, 6 Self-administered
understanding, and
applying health
information
22 min Reading, 50 Self-administered
understanding applying
health information and
communication with
health care providers
7 min Applying health 36 Self-administered
information and
communication with
health care providers

<3 min Reading and 66 words Researcher
understanding health administered
information

<2 min Reading and 8 words Researcher
understanding health administered
information

5-10 min Interaction, 44 Self administered
comprehension,

information seeking,
application and
decision making

10-15 min Reading and 15 Researcher
understanding health administrated or
information self administered

Iraq, Netherlands and Hungary, one study was performed. Cross-
sectional studies make up the majority (20 studies), while three
are longitudinal and one is a cohort study. The sample size ranged
from at least 50 to 46,354 subjects and are adults over the age of
(37, 58-80).

In six studies, limited HL was observed in <50% of subjects,
and in five studies, more than 50% of subjects had limited HL.
HL levels have been linked to diabetes knowledge and treatment
efficacy, while HbAIC concentrations, Internet use, glycemic
control, and health consequences have not been linked to HL
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TABLE 5 | Instruments’ validation, sterngts and limitations.

Name of the tool

Validation

Strengths

Limitations

3-brief SQ

KHLS

FCCHL

HLS-EU-Q47

NVS

TOFHLA

S-TOFHLA

REALM

REALM-R

HLQ

DNT-15

Tested against STOFHLA, items AUROC
curve ranged from 0.76 to 0.87 (95% Cl).
The grouped items, including a fourth item
about verbal information, (BRIEF),
demonstrated an AUROC curve of 0.79
(95% Cl) for identifying inadequate skills.
Correlations as grouped items against
S-TOFHLA (0.42) and REALM (0.40) in
multiple demonstrating moderate
correlation.

The overall fit of the two-factor model of
the scale was assessed by root mean
square error of approximation (0.039),
indicating a good fit (criterion 0.05 or less)
with an internal consistency of 0.89.

Reliability: Cronbach’s a: Overall scale:
0.78; Functional domain: 0.84;
Communicative domain: 0.77; Critical
domain: 0.65

Correlated with NVS (0.25). A multivariate
linear regression model with the total
sample measured the relation between
social variables and health literacy yielding
an adjusted R2L17.4%, pL.00. Financial
deprivation was the strongest predictor of
health literacy.

Reliability of Cronbach’s alpha in English
(0.76) and on Spanish (0.69) and
correlates with TOFHLA (0.49). The
AUROC curve is 0.88 for the English
version and 0.72 for the Spanish version.
Reliability: Cronbach’s a: 0.98; Validity:
0.84 (with REALM),.0.74 (with WRAT-R)

Reliability: Cronbach’s a: 0.98; Validity:
0.91 (with TOFHLA), 0.80 (with REALM)

Correlated with WRAT-R2 (r = 0.82)
WRAT-R3, (0.88); SORT-R, (0.95, 0.96);
PIAT-R, (0.94, 0.97); TOHFLA, (0.30,
0.84). Test-retest correlation: test-retest
reliability 0.98 and 0.99.

Reliability: Cronbach’s a: 0.91.
Validity:0.72 (with REALM), 0.64 (with
WRAT-R)

A nine-factor model was fit using 44 final
items with no cross-loadings or correlated
residuals. The fit was satisfactory CFl =
0.936 = 0.930, RMSEA = 0.076, and
WRMR = 1.698. Correlations between

factors showed a clear distinction between

the agree/disagree scales, but less
distinction for cannot do/very easy scales.

Correlated with REALM (0.54), WRAT
(0.62), and Diabetes Knowledge Test
(0.71); Internal reliability (0.95). It has good
internal reliability (0.90 and 0.89); split
sample analysis, correlated with the full
DNT in both subsamples (0.96 and 0.97).

The instrument is validated in several
diverse sample populations. It is quick,
easy, and inexpensive for administration.
Functional domains associated with
inadequate HL are assessed. Less likely to
induce anxiety and shame.

Measure uses questionnaire format
containing short passages, pictures, and
graphs with multiple-choice answer
format, providing a skills-based approach
to measurement. Authors used factor
analysis methods for development.

This scale includes three levels of HL,
each of which might have different effects
on patient outcomes. It is proved to be
easy to administer in a clinical setting.

Available in many languages.
Comprehensive, conceptual based
measure of most dimensions of health
literacy.

The NVS test is suitable for rapid
assessment of low HL.

It has been validated in several diverse
populations. Available in different
languages.

Short version is available. It has been
validated in several diverse populations.

It is quick and easy for administration. It is
short, can be easily administered with
minimal training, and it’s strongly
correlated with standardized literacy
assessments.

A promising tool for the rapid assessment
of HL in a busy clinical practice to screen
for potential literacy problems.

It measures multiple domains of HL.

Tests numeracy is associated with
diabetes management.

Methods typically relied on convenience
samples. Self-assessment has potential
for self-report bias.

No concurrent validity assessed due to
lack of a comparative instrument. 10% of
study participants needed assistance from
interviewers.

HL was measured based on a
self-reported questionnaire. Individuals
with reading problems are often ashamed
and hide their inability to read, which might
have led to an overestimation of the HL
levels. Not validated in English.

Self-assessment has potential for
self-report bias. Length of assessment
increases response burden.

Validation sample did not fully represent a
demographically diverse population. Test
format might intimidate respondents.

Long version is time consuming. This
version is more useful as a research tool
than a clinical screening tool.

It may not capture an individuals’ HL in the
dimension of numeracy.

Only measures one dimension of HL.
Limited to the ability to pronounce words
without being able to measure the
patient’s ability to understand the
instructions on labeling of prescribed drug.
Only measures one dimension of HL.
Presence of a ceiling effect. Does not
measure the patient’s understanding of the
words.

Self-assessment that has a potential for
self-report bias.

Validated in highly educated sample and
resulted in mean score correct of
61%—may be difficult or require high
numeracy skills.
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TABLE 6 | Basic characteristics of the included studies for HL1.

Instrument Coutry Sample size Results References
S-TOFHLA USA 1,002 HL levels have not been associated with glycemic (80)
control or the health consequences of type 2 diabetes
REALM USA 398 HL levels were not associated with HbA1C blood levels (79)
FCCHL Japan 138 The three HL scales were only moderately correlated (78)
with each other, suggesting that each represents a
different domain of HL abilities and skills.
KHLS South Korea 103 71.7% of patients had limited HL (77)
S-TOFHLA USA 189 HL was not associated with blood glucose (76)
measurement, but was associated with recording of
glucose measurement
3-brief SQ USA 14,102 Patients with limited HL were less likely to log on to the (75)
patient portal
TOFHLA USA 102 36.3% of patients had limited HL (74)
S-TOFHLA USA 250 The level of HL has not been linked to the use of the (72)
Internet
S-TOFHLA (Spanish) Spain 144 46.5% of patients had limited HL (70)
3-brief SQ USA 1,366 72% of patients had limited HL (69)
3-brief SQ Canada 154 Limited HL has been observed in patients with type 2 (68)
diabetes who have also been diagnosed with depression
3-brief SQ Netherlands 1,714 Lower HL was significantly associated with less diabetes (67)
knowledge, higher HoA1c level, less self-control of
glucose level, and less physical activity
3-brief SQ (1 question) Switzerland 493 8.7% of patients had limited HL (66)
S-TOFHLA USA 288 32.8% of patients had limited HL (65)
3-brief SQ Canada 1,948 12.6% of patients had limited HL (64)
HLQ Denmark 46,354 of which Even after adjusting socio-demographic characteristics, (63)
1,685 participants people with diabetes and limited HL were more likely to
were diagnosed be physically inactive and had unhealthy eating habits
with diabetes compared to people with high levels of HL
NVS Taiwan 232 76.3% of patients had limited HL 62)
HLS-EU-Q47 FCCHL Norway 388 Good general health, education and empowerment were 61)
positively associated with HL in people with T2DM. They
explained about 17% of the total variance in HL
S-TOFHLA Brazil 347 A significant number of patients did not have adequate (60)
HL
S-TOFHLA Iraq 280 Most subjects had limited HL and poor glycemic control (59)

levels (37, 58-80). One study found an increased prevalence of
people with limited HL who were diagnosed with depression
(67), while another study found that people with limited HL were
more likely to eat unhealthily and had reduced physical activity
compared to people with high HL (62).

DISCUSSION

This work presents the most comprehensive inventory of HL
and PTHL measures in patients with type 2 diabetes mellites
to date. There are limited number of works assessed the
instruments that measure HL in patients with type 2 diabetes
and they were focused only on available self-administered
instruments in regards of validation aspects (90), however
this work presents the broader perspective including the
more comprehensive report on their structure, measurement
scope, scoring etc. allowing possibilities for clinicians, health

professionals and researchers to evaluate available HL and
PTHL instruments and match them with the goals of
their work.

HL has been presented as a measurable and important concept
in considering education for patients with chronic diseases such
as diabetes. It has been shown that in comparation to the other
scales that focus exclusively on functional HL, FCCHL covers
all three levels of HL, each of which can have different effects
on patient outcomes. Also, the scale is easy to apply in clinical
conditions (61).

The identified instruments have inherent strengths and
weaknesses as a result of their structure, properties and
measurement scope. The REALM, NVS, TOFHLA/ s-TOFHLA,
DNT, KHLS, FCCHL and NVS are designed to directly measure
specific skills and have some limitations in administration,
especially in clinical settings where they are more likely to
cause anxiety and shame among patients with inadequate HL
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TABLE 7 | Basic characteristics of the included studies for pharmacotherapy literacy.

Instrument Coutry Sample size Results References

S-TOHFLA DNT-15 Hungary 102 34.6% of the patients with T2DM had inadequate/marginal *(58)
reading and comprehension level

REALM USA 383 The level of HL has been linked to the effectiveness of patient 87)
treatment

REALM-R USA 125 HL levels have been linked to the level of diabetes knowledge, but (73)
have not been linked to glycaemia or medication

REALM USA 50 The level of HL has been linked to level of knowledge about (71)

diabetes

*Accessing both-health and pharmacotherapy literacy.

and PTHL skills. Self-administrated instruments such as 3-
brief SQ, HLS-EU-47 and HLQ non-directly measure certain
skills and they are less likely to cause the anxiety and shame
which makes them more suitable to be used in clinical settings
and research applications. Many self-reported measures are
designed as screening tests that may be differentially sensitive and
specific than measures developed to more fully describe HL for
research or clinical purposes. This is also seen in other articles
(21, 91, 92).

The NVS had good sensitivity and may be more sensitive
than the TOFHLA for marginal HL (83). Using the test can alert
physicians and pharmacists to focus on the patients who require
more attention and help them communicate with those patients
by using recommended techniques.

The REALM and the TOFLHA focus primarily on reading-
related skills and therefore do not present comprehensive
measures for the skills needed by individuals in the healthcare
system (21).

Time of administration plays a significant role in clinical
settings. In this regard 3-brief SQ, NVS, FCCHL, REALM,
REALM-R, S-TOFHLA and HLQ are relatively quick and easy
for an administration and can be considered in different clinical
settings and survey researches.

The type of administration must also be considered for
practicality in clinical settings. REALM, REALM-R, KHLS and
DNT-15 require involvement of the researcher and could cause
shame and discomfort. Since self-administered instruments
TOFHLA, S-TOFHLA, NVS, HLS-EU-47 and HLQ are very
unlikely to cause discomfort, they require good visual abilities,
full concentration, and good writing skills. Three-brief SQ and
FCCHL can be administered in both ways and are more flexible
and convenient for use.

A lack of researches with PTHL questionnaires in patients
with type 2 diabetes mellitus is a very limiting factor for this
population since the use of multiple drugs/insulins is very
common. REALM only measures one dimension of HL and does
not assess the patient’s understanding of the words. DNT-15 is
the test for numeracy.

The findings of this review can be used for other chronic
conditions with similar HL and PTHL demands on individuals.
This review did not only address the usefulness and applicability
of the instruments in individuals with diabetes but also
provided an evaluation of these instruments and their strengths

and weaknesses, which are transferable for evaluating their
applicability in other health conditions and situations.

Practice Implications

As instruments for measuring HL and PTHL continue to be
published, authors advise clinicians, health professionals and
researchers to evaluate available HL and PTHL measurements for
a conceptual and practical match with the goals of their work.

When choosing a practical match, style of administration,
purpose for measurement, their basic characteristics: domains,
methods of assignment, structure, method of scoring, validation,
strengths and limitations should be considered. It is important
to align with the topic or task under consideration and choose
the one that has been validated in a similar target population
in order to have an accurate measure of the domain being
assessed. Predictive qualities and appropriateness for assessment
of changes in HL and outcomes over time have to be taken
under consideration.

FCCHL was evaluated as the most appropriate instrument to
apply to people with diabetes since a diabetes-specific type of
instrument and the contents of its items may be more sensitive
in a diabetes clinical setting targeted at diabetes, it is a model-
based and comprehensive measure which covers all 3 levels of
HL and the evidence for the measurement properties are better
than those for the other instruments. However, his structural
validity needs to be further established, and therefore adding
DNT-15 questionnaire can be one of the options for considering
application of FCCHL in this population (90).

Based on the previous considerations FCCHL and 3-
brief SQ have the broadest measurement scopes. They are
quick, easy, and inexpensive for administration. Three-level
HL can be considered as the most useful and comprehensive
instrument to screen for inadequate HL. The limitation is
that the English version is not validated. Three-brief SQ
has many advantages in comparison to other instruments,
including that it is less likely to cause anxiety and shame.
This instrument can be considered the best for measuring
functional HL in patients with diabetes mellitus type 2 and other
chronic diseases.

Limitations
This review was subject to some limitations. The use of non-
interventional studies, the heterogeneity of studies in terms
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of samples represent important limitations for this scoping
review. Only works written in English have been considered.
Assessments of the instruments’ dimensions, strengths, and
limitations were made on the basis of our own experience
and judgment; and as such, this was a subjective review. In
order to minimize the effect of the issue of subjectivity, each
measure was analyzed by multiple authors, and any discrepancy
was addressed by all the authors and resolved through
fruitful discussion.

CONCLUSION

The ongoing development of instruments suggests that there
is still a need for comprehensive measurement across diverse
populations. Three-brief SQ has been found convenient for
use in populations with diabetes mellitus type 2 taking into
consideration the broadest measurement scope, demonstrated
good measurement properties, that has many advantages over
other instruments, and could be considered the best available
instrument to measure functional HL. FCCHL scale measures
the broader concept of HL, including the ability to retrieve,
understand, and use health-related information and could be
one of the most appropriate and comprehensive instrument for
measuring HL in people with diabetes. However, it has not been
validated in English and the future research must be directed
in this way, as well as establishing of the structural validity of
the questionnaire.

The results of the studies show that HL may be directly
related to the clinical outcome in patients with diabetes
and that each individual level of HL could act differently.
The ways in which each level of HL influences patient
behaviour about care and health outcomes should be
further explored.

So far, PTHL questionnaires (REALM/R and DNT-15) have
not found their best application in people with type 2 diabetes
mellitus and further research should certainly be aimed at
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Abstract: Thoroughly validated instruments can provide a more accurate and reliable picture of
how the instrument works and of the level of health literacy in people with type 2 diabetes mellitus
(T2DM). The present work aimed at cross-cultural adaptation and validation of the Functional,
Communicative and Critical Health Literacy Instrument (FCCHL) in patients with T2DM in Serbia.
After translation and back-translation, views from an expert group, one cognitive interview study
(n =10) and one survey study (n = 130) were conducted among samples of diabetic patients. Item
analysis, internal consistency, content validity, confirmatory factor analysis (CFA) and reliability
testing were performed. When all 14 items were analyzed, loading factors were above 0.55, but
without adequate model fit. After removing two items with the lowest loadings FHL1 and IHL2 the fit
indexes indicated a reasonable normed x2 (SB scaled x2/df = 1.90). CFI was 0.916 with SRMR = 0.0676
and RMSEA = 0.0831. To determine internal consistency, Cronbach’s alpha coefficient was 0.796 for
the whole FCCHL-SR12. With only minor modifications compared to the English version, the 12-item
FCCHL instrument is valid and reliable and can be used to measure health literacy among Serbian
diabetic patients. However, future research on a larger population in Serbia is necessary for measuring
the levels of HL and their relationship with other determinants in this country.

Keywords: translation and cultural adaptation; confirmatory factor analysis; perception-based
outcome measurement instrument; generic scale; self-reported; subjective measurement; chronic
non-infectious diseases

1. Introduction

During the last three decades, the importance of Health Literacy (HL) and optimal
health outcomes has been recognized [1-5]. HL has been given a prominent place in some
important documents issued by the World Health Organization (WHO) and the European
Union (EU) [6,7]. There are several definitions and conceptual models of HL [8-11], the
most commonly cited definition is from 2000 where Ratzan and all define HL as: “the
degree to which individuals have the capacity to obtain, process, and understand basic
health information and the services needed to make appropriate health decisions” [12].

The definition of HL was revised in August 2020 with the publication of the U.S. Gov-
ernment’s Healthy People 2030 external icon initiative. Audit involves the division of HL
into personal HL and organizational HL and provides the following definitions: Personal
health literacy is the degree to which individuals have the ability to find, understand and
use information and services to inform health decisions and actions for themselves and
others. Organizational health literacy is the degree to which organizations fairly enable in-
dividuals to find, understand, and use information and services to inform health decisions
and actions for themselves and others [13].
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Although there are different definitions of health literacy it has been proven that
people with low levels of health literacy have less compliance with medical information
and drugs, increased but inefficient use of the health system, more visits to the emergency
center, higher use of drugs, and a higher risk of death [14-17]. In addition to the negative
effects, low health literacy is both an economic burden on society and an alarming public
health problem [2]. Among the elderly, people with low socio-economic status and minority
groups, the greater presence of low health literacy has been reported, which significantly
contributes to health inequalities [16]. Low health literacy is linked directly or indirectly
to a large number of poor health outcomes. Data show that there is a correlation between
low health literacy and reduced use of available health information and services. This is
reflected in a greater need for health education and use of preventive health services [18,19].

It is extremely important to properly measure HL skills in order to gain insights into
the level of patients’ HL. However, so far, a lot of available instruments show several
problems. First, they usually have to be used by a healthcare professional, which is time
consuming and impracticable in clinical practice. Second, the basic constructions and
the content of existing instruments varies, and only a few instruments are based on the
proposed definitions and models of health literacy. Finally, most existing HL measures are
focused primarily on understanding reading, while health literacy considers more than
functional literacy, namely abilities for constructive use of information [20,21].

A theoretical model which is cited in the professional literature and useful in analyzing
the literacy abilities required in various health situations is the Nutbeam model. This model
distinguishes three types of health literacy: functional (FHL), communicative/interactive
(IHL) and critical health literacy (CHL). Each of these types of health literacy requires
different skills for obtaining, understanding, and using information. FHL represents the
basic level of reading and writing necessary for living effectively in everyday situations.
IHL considers more advanced cognitive and writing skills, which, together with social skills,
allow people to extract information, derive meaning from various forms of communication
and apply new information when circumstances change. CHL presents more advanced
skills for analysis of data from critical perspective and using information to exert greater
control over life events and situations [22].

Ishikawa et al. developed a HL self-assessment instrument (Functional, Communica-
tive and Critical Health Literacy scale-FCCHL) which relies on this model and has the
aim to measure all three types of HL. It has been recognized as one of the most suitable
and comprehensive instruments for measuring health literacy in people with diabetes in
healthcare settings [23,24]. Patients with diabetes and limited health literacy often cannot
read medication labels accurately, may take medication incorrectly, have less medication ad-
herence, and generally have difficulty understanding instructions for follow-up care [25,26].
These patients also have poorer patient-doctor communications and participate less in
decision-making [27].

Altin et al. found out that most HL scales could be deemed multidimensional. The
use of multidimensional scales in health-related research far outweighs the number of
published studies that apply multidimensional analyses approaches. Multidimensional
scale like FCCHL uses subscales to measure different but related aspects in order to capture
the complexity of a construct. Multidimensional modeling approaches are appropriate to
account for the observed covariance in the data [28,29].

FCCHL has been validated in several populations including French/Dutch/German/
Australian/Japanese /Norwegian citizens [21,30-35]. However, no validation of FCCHL
exists in Serbian. Validated translations of HL measures are needed, as a growing literature
has shown the importance of evaluating HL in patients with type 2 diabetes mellitus
(T2DM) [21,36—40]. Permission to use the FCCHL was obtained from the author (Hirono
Ishikawa) under e-mail agreement (9 January 2020) and we used the English version of the
FCCHL, which includes 14 items.

There is limited knowledge of Functional, Communicative, Critical and total HL
in Serbia, and so far, there has been no validated instrument for measuring all these
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health literacy levels. Due to a nature of the disease and large distribution of the DMT2
population in Serbia it is of exceptional importance to identify patients” needs and work
on improvement of disease control and quality of life of this population. Thus, the aim
of this article is to describe the process of translation, cultural adaptation, and validation
of the FCCHL instrument into Serbian in order to make it suitable to be used in Serbian
healthcare settings.

2. Materials and Methods
2.1. Instrument

The FCCHL is a general perception-based instrument, that is a subjective measure
involving respondents to rate their perceived abilities. Across three levels (F-functional,
I-communicative (interactive), and C-critical) with answer categories ranging from 1 (never)
to 4 (frequent). This self-reported instrument consists of 14 items. FHL1-FHL5, measures
reading comprehension. IHL1-IHL5, assess skills in finding, understanding, and applying
information and communicating personal views on diabetes. Four items, CHL1-CHL4, crit-
ically assess the ability to self-report by assessing the reliability, validity, and applicability
of available health-related information. Scores on the functional HL scale were recorded,
and mean scores were calculated for each scale ranging from 1 (low health literacy) to
4 (high health literacy) [35]. The current FCCHL does not define cut-off or class values for
health literacy.

2.2. Translation and Cultural Adaptation

At the beginning of the preparation for the research, before the validation procedure,
it is necessary to adjust the instrument to the language in which the research is conducted,
as well as to the population of the participants.

Experts of the International Society for Pharmacoeconomics and Outcomes Research
(ISPOR) have set guidelines that define the basic principles of translation and adaptation
of the instrument: (1) translation preparation, (2) “forward” translation, (3) single “for-
ward” translation, (4) “backward” translation, (5) review of the “backwards” translations,
(6) harmonization, (7) cognitive examination, (8) review and (9) final report [41,42].

1.  Inpreparation for translation, people were selected to do the translation (A1, A2, T3
and T4). The methodology is defined, and the author of the instrument was contacted
to gain approval for use of the FCCHL instrument.

2. “Forward” translation in our case was the translation of the instrument from the
source language (English) into target language (Serbian). This step was performed
by two -researches (Al and A2) whose native language is Serbian, and the other
language is the source language of the scale being translated. Both authors were
familiar with the concept of the research. They were independent of each other, i.e., all
items, answers and instructions were translated separately. When translating, focus
was maintained on ensuring that the concept is adequately conveyed and that the
wording is clear.

3.  Single “forward” translation or the formation of a unified version of the translation
involved merging these two researches into one (A12) and this was done by a third
person from the team and after discussion between the researchers. This version was
with a minimum of disagreement and with the clearest questions in translations.

4. “Backward” translation was done by translating from target language into the source
language. It was conducted by two translators (T3 and T4) who are native speakers of
the source language and are fluent in the target language. Both back translators were
unfamiliar with the content of the instrument.

5. Areview of the “backwards” translations considered a comparison of back-translated
versions of an instrument with the original to highlight and explore the differences
between the original and the aligned translation.

6.  The harmonization implies a central place in the whole process and involved compar-
ison of both versions of the “backwards” translations, testing the degree of agreement
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of the concepts of all items, making corrections, controlling language errors, and
forming a version for the testing phase.

7. The penultimate step in the cultural adaptation process is pre-testing. It is a process
in which the final version was introduced into testing on the population for which
the instrument was made. Pre-testing was done using the cognitive interviewing
technique “probing” with required patients at a health-care institution by a researcher
(A1) [29,43]. To gain a better understanding of the cognitive processes the partici-
pant used to answer the items thinking aloud, as explicitly instructed. Ten diabetic
patients were eligible to fill-in the instrument and discuss it with the interviewer.
Interviews were conducted until data saturation was reached; meaning that no more
new information of value was obtained. It lasted from 5-6 min.

8. In the review process all reports from previous stages were reviewed in detail, the test
results were included in the translation and all disagreements were eliminated. The
degree of equality between the target version and the original was assessed, and the
result of this step is the creation of the final version of the instrument.

9.  The final report considered a review of the final version of the instrument and sub-
mission of reports with all collected documents to the author. The authors evaluated
and approved the final version of the FCCHL to be used for the validation study.

(Figure 1).
Original FCCHL scale
‘ Translation 1 .~ >‘ Translation 2 ‘
—v‘ Review of the Forward translations ‘
Single Forward translation |
Back translation 1 «—— —>‘ Back translation 2 ‘

—»‘ Review of the Back translations ‘

Harmonized translated version

i

Pre-testing (cognitive examination)

[y

Review and final report

Figure 1. Translation and cross-cultural adaptation steps for FCCHL instrument.

2.3. Quantitative Study

The quantitative study (validation study) was used to evaluate the reliability, structural
validity, distributional properties, and convergent validity of the FCCHL-SR14 instrument.

2.4. Sample and Data Collection

The target population of the validation study were patients diagnosed with T2DM
at least six months before the start of the study, who knew the Serbian language, aged
18 and older and voluntarily agreed to participate with signed informed consent. The
exclusion criteria were participants with medical background (e.g., doctors, study nurses,
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pharmacists ... ) and those who provided less than 90% of answers in the instrument. In
total, we approached 147 persons, out of which approximately 88% fulfilled the study
criteria. We excluded 17 individuals due to not fulfilling 90% of the instrument. The final
sample for validation study included 130 individuals. The sample size is often dependent
on the length of the instrument, as some authors recommend that the participant-to-
item ratio should be at a minimum 5:1 [44]. Larger sample sizes could provide more
meaningful factor loadings and factors and yield more generalizable results, so we opted
for a participant-to-item ratio of 10:1.

This study was carried out at one healthcare center and one community pharmacy
randomly chosen from two different municipalities in the Belgrade region. Patients from all
parts of those municipalities were represented to reflect the geographical distribution in the
target population. Data for this cross-sectional study were collected between January 2021
and June 2021 and between March and April 2022, using a self-administered paper-and-
pencil instrument. Before the survey, we recruited five research assistants to help us with
collecting data. To ensure that they were familiar with the purpose, process, and procedure
of applying the instrument, we systematically trained three pharmacy graduates and two
doctors as research assistants. Throughout data collection, the researchers and assistants
explained the purpose and significance of the study to the participants and obtained written
informed consent. Participants did not receive any payment for filling out the instrument.
All data was anonymous and, as such, entered into the database.

Demographic variables were collected, such as gender, age, education level, self-
reported general health condition, life habits and questions related to diabetes.

2.5. Data Analysis

We used mean value and standard deviation (SD) for normally distributed data,
median and 25. and 75. percentile values for skewed data and absolute and relative
frequencies to characterize the study sample. Also, we calculated FCCHL total scores
and domain scores. Normality of distribution was tested by the Kolmogorov Smirnov
test. To describe the FCCHL we also analyzed minimal and maximal values for each item.
Distributional properties of the instrument (skewness and kurtosis) were further inspected
to examine the normality of the scores on each subscale and to identify floor and ceiling
effects. Floor or ceiling effects were considered to be present if >15% of the patients scored
the worst or the best possible score [45].

The comparative fit index (CFI), the standardized root mean square residual (SRMR),
and the root mean square error of approximation (RMSEA) were used to examine the model
fit. Normed XZ < 3, CFI values > 0.95 and SRMR and RMSEA values < 0.08 and < 0.06,
respectively, were considered indicative of good model fit [46]. However, RMSEA values
of 0.08 could indicate an acceptable fit [47,48]. Factor loadings over 0.71 were considered
excellent, 0.63 very good, and 0.55 good [45]. To improve the model with inadequate fit,
e.g., when CFI, SRMR, and RMSEA were unsatisfactory, we examined the modification
index (MI) and allowed to correlate measurement errors, or we removed items with the
lowest factor loadings. We compared the first and final model by computing a x? difference
test to assess incremental fit. According to this test and recalculated coefficients, we decided
whether a new models fit significantly better than the given model.

After confirming the instrument’s validity, reliability was assessed by internal consis-
tency and test-retest methods. In the internal consistency method, consistency of the results
of the tool items was investigated, and then the Cronbach’s alpha coefficient was calculated
for the items in each domain and the whole instrument. Test-retest reliability or consistency
in answering items was examined by asking 29 patients with T2DM who participated in
the validation process to refill the same instrument after four weeks. Interclass correlation
coefficient (ICC) was calculated for the items in each domain and the whole instrument.
Overall, p values less than 0.05 were considered significant [49,50].
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All analyses were performed using IBM SPSS Statistics for Windows, Version 27.0.
Armonk, NY, USA: IBM Corp except for CFA. It was conducted by Jamovi Statistical
Software (Idaho State University).

2.6. Ethical Considerations

This study was approved by the Ethics committee of the Healthcare Centre “Zvezdara”
(ref. no. 4411-3) and by the Ethics committee of the Pharmacy “Filly farm”. Participation
was voluntary, and the instrument was completed anonymously.

3. Results
3.1. Report of Translation

During the translation process, minor issues were identified by the third person who
was involved in the review of “forward” translations and a consensus version was agreed
between authors and the reviewer of the translation before re-translation to the source
language. During the reconciliation process, the researches have accepted the use of Serbian
translation for “diabetes (sugar disease)” covering the word “diabetes” in English, with the
aim to explain the medical term to the participants.

3.2. Pre-Testing

The mean age of interviewed participants in the first pre-test was 62.7 years (SD = 12.4),
ranging from 34 to 79 years of age. Of the 10 respondents, just over half were men (60%).
50% had completed education at a higher school, university, or university PhD level, and
about the same proportion had completed primary and secondary school. Participants
primarily lived in urban areas (60%) and on average it took them 3 min to complete
the instrument.

No item was considered irrelevant by the participants. Examples of the input of
the respondents” comments during the development of the FCCHL-S5R14 instrument are
introduced in Table 1 (cultural adaptation) and Table 2 (linguistic adaptation).

Table 1. Cultural adaptation of the items from the FCCHL-SR14 instrument included in the discussion
after pre-testing.

Initial Variant of the Item

Suggestions after Pre-Testing Changes

It was unclear for respondents whether

FHL1 Found that the print is it is applicable in the case of Found that the print is too small to read
too small to read wearing glasses even though you wear glasses
Suggestion: to add ‘even with glasses’
It was unclear what it meant to .
FHL4  Found the content too difficult be too difficult Found the content too difficult
. , , to understand
Suggestion: to add ‘to understand
Needed someone to help Needed help from another person in
FHL5
you read them order to understand
. . Respondents were not sure what the Collected information from different
Collected information from . .
IHL1 . different sources represent sources (for example pharmacist,
different sources . . o
Suggestion: to add examples rheumatologist, general practitioner...)
It was unclear for participants what this
Extracted the information item presents Extracted (only) information
IHL2 . . .
you wanted Suggestion: to clarify with you wanted
adding ‘only’
Respondents were confused by the Communicated your thoughts about
HL4 Communicated your thoughts term someone your health to someone (for example

about your health to someone

Suggestion: To clarify the term
with examples

you children at home,
your doctor, colleagues...)
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Table 2. Linguistic adaptation of the items from the FCCHL-SR14 instrument included in the
discussion after pre-testing.

Initial Variant of the Item Suggestions after Pre-Testing Changes
FHL2 Found characjfers and words ) Rephr.a.sed”from did not know ’Fo Found unfamiliar characters and words
that you did not know unfamiliar” for better understanding
CHLA Collected information to make Collected information to make

decisions about your health Changed to be in the spirit of the language health-related decisions

The form of the instrument was adjusted based on the advice of a few participants,
who did not manage at first that there were 14 separate items for the three categories with
four answers offered (Never, Rarely, Sometimes and Often), the font was increased, and it
was decided to be in the form of landscape so that elderly can also read with ease.

3.3. Subjects

In Table 3, sample characteristics of the validation study are shown. Mean age was

58.2 years with 63.8% of the sample being female. On average, patients have had T2DM
for 11 years.

Table 3. Characteristic of 130 participants in the validation study.

n (%)
Marital status
Unmarried 15 (11.5%)
Married /Common-law 85 (65.4%)
Divorced 17 (13.1%)
Widow 13 (10%)
Children
Yes 102 (78.5)
No 28 (21.5)
Number of children
One child 30 (24.6)
Two children 57 (46.7)
Three or more children 14 (11.4)
Education
4 classes or no school 1 (0.8%)
Primary school 5 (3.8%)
High school 44 (33.8%)
Higher school (VI grade) 29 (22.3%)
University 48 (36.9%)
Master’s degree/Specialization/PhD grade 3 (2.3%)
Employment
Incapable 2 (1.5%)
Unemployed 10 (7.7 %)
Student 1 (0.8 %)
Employed 77 (59.2 %)
Pensioner 39 (30.0 %)
Monthly income per family member
<27,000 RSD * 16 (12.3%)
27,000-40,000 RSD 22 (16.9%)
>40,000-60,000 RSD 86 (66.2%)

>60,000 RSD 6 (4.6%)
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Table 3. Cont.

1 (%)
Chronic diseases
T2DM 43 (33%)
T2DM and additional chronic diseases 87 (67%)
Therapy for T2DM
Diet 1 (0.8 %)
Tablets 83 (63.8 %)
Tablets and Insulin 36 (27.7 %)
Insulin 10 (7.7 %)
Frequency of drug administration for TZ2DM
Once a day 8 (6.2%)
Twice a day 69 (53.1%)
Three times a day 37 (28.5%)
Four times a day 15 (11.5%)
I don’t use drugs for T2DM 1 (0.8%)
Active exercise
Never 27 (20.8%)
Less than once a week 46 (35.4%)
1-2 times a week 37 (28.5%)
3 and more times a week 20 (15.4%)
Smoker
<1box a day 35 (26.9%)
>1 box a day 18 (13.8%)
Not smoker 68 (52.3%)
Ex-smoker 9 (6.9%)
Alcohol
Never 74 (56.9%)
Once a month 35 (26.9%)
2 or more times a month 21 (16.2%)
Source of health information
Doctors 67 (51.5%)
Pharmacists 9 (6.9 %)
Parents 1 (0.8 %)
Internet 18 (13.8 %)
Friends 1 (0.8 %)
Books/Magazines/TV 3(2.3%)
Doctors and Pharmacists 27 (20.8 %)
Doctors and Internet 1 (0.8 %)
Doctors, Pharmacists, and Internet 3(2.3%)
Interest in health
Not interested 3 (2.3%)
Little 22 (16.9%)
Medium 66 (50.8%)
Much 21 (16.2%)
Very interested 18 (13.8%)
Self-estimation of health status
Very bad 6 (4.6 %)
Bad 31 (23.8 %)
Good 77 (59.2 %)
Very good 16 (12.3 %)

Note. * 1 RSD = 0.0085 EUR.

3.4. Distributional Properties

Items in IHL and CHL domains showed no skewness or kurtosis in the distribution of
scores. One item in FHL domain (small print) kurtosis was negative and indicated the small
outliers in a distribution (Table 4). There was no floor (14.6% FHL; 12.3% CHL,; 10.8% IHL,
respectively) or ceiling effects in each HL score (4.6% FHL; 8.5%CHL; 9.2%IHL, respectively).
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(2) Unfamiliar . .
FHL (1) Small Print Characters (3ng1“1€““ (4) More Time (5) Needed Help
and Words ontent Needed
Mean 2.05 2.17 2.32 2.19 251
Median 2.00 2.00 2.00 2.00 3.00
Standard deviation 0.951 0.916 0.856 0.872 0.950
Skewness 0.331 0.147 0.077 0.183 —0.022
Kurtosis —1.05 —1.00 —0.653 —0.756 —0.899
Standardized factor loadings 0.543 0.722 0.641 0.733 0.689
THL (1) Information (2) Wanted (illg?rizif;;ﬁgg (4) Sharing thoughts  (5) Application of
sources information with someone information
gathered
Mean 2.48 2.52 2.78 2.79 2.60
Median 2.00 2.50 3.00 3.00 3.00
Standard deviation 0.865 0.799 0.853 0.938 0.886
Skewness 0.048 0.062 —-0.177 —0.202 —0.003
Kurtosis —0.628 —0.436 —0.660 —0.929 —0.734
Standardized factor loadings 0.599 0.490 0.549 0.696 0.756
(1) Considered the - )y o i i1igy of (3) Checking the (4) Collecting
CHL applicability of the inf i accuracy of information
information tormation information m
Mean 2.72 247 2.48 2.65
Median 3.00 2.00 3.00 3.00
Standard deviation 0.872 0.873 0.837 0.929
Skewness —0.283 —0.011 —0.071 —0.019
Kurtosis —0.543 —0.663 —0.550 —-0.911
Standardized factor loadings 0.772 0.675 0.604 0.752

3.5. Structural Validity and Reliability and Suggested Modifications to the FCCHL-SR14

Structural validity was examined by CFA. When we analyzed all 14 items (FCCHL-
SR14), loading factors were between 0.49 and 0.77 (Table 4), but without adequate model
fit (Table 5). Examining MI of the unique-error terms, we found that two correlated-error
terms had MlIs greater than 10-one for FHL questions (between 1st item (FHL1) “Found that
the print is too small to read even though you wear glasses” and 2nd item (FHL2) “Found
unfamiliar characters and words” (MI was 19.2) and one for IHL questions (between the 1st
item (IHL1) “Extracted only information you wanted” and the 2nd item (IHL2) “Collected
information from different sources” (MI was 14.8). We rerun the FCCHL-SR14 model,
first freeing the largest correlated error and, after that, the second. As seen in Table 5, the
modified FCCHL-SR14 model fit the data significantly better when it included the one
correlated-error terms with the largest MI (MI or Ax? = 19.2; p < 0.001). Although the
model’s fit coefficients were improved, its CFI was still below 0.90. We thus freed the
other correlated error with MI = 14.8 and reestimated the model. The model including two
correlated-error terms significantly improved the model’s fit (Ax? = 14.8; p < 0.001) but still
without appropriate fit coefficients. In the next step, we examined the factor loadings for
each of the two pairs of questions that shared measurement error to remove the question
with the lower factor loading. Questions with shared measurement error in FHL domain
were FHL1 and FHL?2 with factor loadings of 0.439 and 0.643, respectively; in IHL domain
were IHL1 and IHL2 with factor loadings of 0.556 and 0.431, respectively.
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Table 5. Models fit coefficients.

RMSEA
2
Model X df p CFI SRMR (90%CT)
FCCHL-SR14 192 74 <0.001 0.819 0.0779 0.111
’ ’ ’ 0.092-0.130
Modified FCCHL-SR14 0.103
with one correlated error 173 73 <0.001 0.846 0.0753 0.084-0.123
Modified FCCHL-SR14 0.0961
with two correlated error 158 72 <0.001 0.867 0.0731 0.0761-0.117
0.0831
FCCHL-SR12 96 51 <0.001 0.916 0.0676 (0.057-0.108)
A FCCHL-SR14-FCCHL-SR12 96 23 <0.001

After removing two items with the lowest loadings, FHL1 (Found that the print is too
small to read even though you wear glasses) and IHL2 (Extracted (only) information you
wanted) in the modified FCCHL-SR12 the fit indexes indicated a reasonable normed x? (SB
scaled x2/df = 1.88). As seen in Table 5, FCCHL-SR12 was not worse than FCCHL-SR14
(x? difference p value was < 0.001). CFI, SRMR, and RMSEA for FCCHL-SR12 indicated a
good model fit and the second model was retained. Standardized factor loadings ranged
between 0.54 and 0.79 for the correlated 3-factor model of the HL scales in the total sample
(n = 130). Rectangles represent the observed variables (items) and ellipses represent the
hypothesized latent constructs (factors). Values on the single-headed arrows leading from
the factors to the items are standardized factor loadings. Values to the left of the items
represent error variances. Values on the curved double-headed arrows are correlations
between factor terms. (Figure 2).

In reading instructions or leaflets from hospitals/pharmacies, you ...

| Found unfamiliar characters and words |
—>| Found the content too difficult to understand |,\ 0.64

0.64
I Needed moretime to understand them |0\_ 0.77 J—
. 7N\
%| Needed a help from another personin order to understand ——— 0.75 > FHL J
Since being diagnosed/when you were ill, you have .... h ‘f -
Collected information from different sources 0,065
(for example pharmacist,reumtologist, general practicioner...) \ 0.56 }
Understood information you got (@ 0.54 Ve \
Communicated your thoughts about your health to someone 0.72 > IHL }
0.48 (for example you children at home ,your doctor, colleagues...) ¢ / N ?’ 0.003
0.79
Applied the obtained information to your daily life |/ 0.851
Since being diagnosed/when you were ill, you have .... i
Considered whether the information was applicable to  [#=———— 0.77 ( CH \
| Considered T CHL,
your situation 0.67 . Y,
./ . N
——— 5| Reviewed the credibility of the information | 0.59
0.76

0.65 I Checked whether the information is true | /
|-
Collected information to make health-related decisions |

Figure 2. Summary of Structural Validity.
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The highest subscale correlation was observed between the IHL and CHL subscales
(r=0.851). Independent of the modeling approach, the lowest factor loadings were ob-
served for the items FHL1 and IHL2.

The FCCHL-SR12 instrument was assessed by internal consistency and test-retest
methods. To determine internal consistency, Cronbach’s alpha coefficient in a sample of
130 patients was 0.767 for the whole FCCHL-SR12 with 95% confidence intervals from
0.703 to 0.822. However, this value varied from 0.792, 0.748, and 0.796 for functional,
communicative, and critical constructs, respectively.

To determine the instrument’s consistency in the repeatability dimension, in a group
of 29 patients with four weeks’ interval, the ICC for the whole instrument was calculated to
be 0.981 with 95% confidence intervals (0.960-0.991). This value varied from 0.980 to 0.960
and 0.972 in functional, communicative, and critical domains, respectively

4. Discussion
4.1. Cultural and Linguistic Adaptation of the FCCHL-SR Instrument

Like in other studies investigating the FCCHL [29-35] our results indicate that, after
translating and adapting the FCCHL instrument to Serbian, the FCCHL-SR12 is a valid
instrument, ready to be used in Serbia, and opening possibilities to study HL in Serbia and
compare the results internationally.

We found that inclusion of lay people helped a lot in designing and simplification of
the instrument, for being consistent with the broad and inclusive definition of HL. The
pre-testing was an important step in the translation process, which eventually led to the
Serbian version of FCCHL. Even though the specialist review turned out to be essential
regarding accepted language within the health and social setting, the pre-testing gave vital
information about the understanding of actual people who might answer the instrument.
Including the target audience when translating instruments to another language and their
influence on the adaptation is crucial for creation of a valid and reliable instrument to be
used in clinical practice settings.

Patients with T2DM perceived some difficulties in filling out the items. Some items
left room for interpretation, and additional clarification/examples were provided to give
patients a better idea of the concept.

4.2. The 12-Item FCCHL-SR

Similar to the study in Norway [34], FCCHL-SR12 has several benefits over the FCCHL-
SR14 version. The FCCHL-SR12 has a better normed x2, CFI, SRMR and RMSA, and the
remaining FHL and IHL items had a better fit to the model.

Respondents who stated in FHL1 that they “found that the print was too small to read”
could indicate their opinions about the font size, font type, or their sight variables-which
might be independent of HL. After pre-testing, the item was rephrased with the addition
“even though you wear glasses” and in this way, the item was better clarified. In addition,
in IHL2-“extracted information you wanted” confused participants since it is too general,
and they suggested adding “only” in between. Considering the lowest factor loadings of
these two items and unclarities among participants, they were removed after discussion.

4.3. Methodological Considerations

In accordance with previous studies [29,30,33], exploratory analysis revealed a 3-factor
model confirming the overall structure of the scale, with satisfactory internal consistency of
each FCCHL dimension.

Regarding the distributional properties of the instrument, there were no floor or ceiling
effects in each HL score, the same as in some other studies [31,33,51], which shows that we
cannot expect a distribution problem with lower ability to differentiate people with very
low and very high health literacy levels. We have the same results for distribution of scores
with previous findings on this instrument [29].
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The instrument showed a good internal consistency (Cronbach’s alpha coefficient = 0.84,
0.77 and 0.65 respectively) in the study from Ishikawa [35], and its three-level structure
looked promising for the measurement of the full spectrum of HL. Our findings differ
slightly from previous findings in the Netherlands [29] and Australia [32], which found that
internal consistency of the communicative dimension was less satisfactory (« = 0.63 in both
studies). However, due to this difference, the instrument should be further investigated in
larger samples.

The subscale correlation was observed between the IHL and CHL subscales, which
suggests that the measurement of IHL can be substituted for the measurement of CHL.
As FHL is defined as basic skills, while communicative HL and critical HL are defined as
advanced skills [29], use of FCCHL-SR12 instrument may contribute to promoting a better
understanding of advanced skills beyond reading comprehension and numeracy.

Responding to self-administered measures could be quite challenging for people with
limited FHL since it requires reading and reading comprehension abilities. However, the
participants reported that the items were clearly stated, while they were being interviewed.

This study provides evidence for the reliability and validity of the FCCHL-SR12.

4.4. Advantages of FCCHL Scale

While other scales focus on functional health literacy, this scale aims to measure the
broader concept of health literacy, including the ability to retrieve, understand, and use
health-related information.

Health literacy has been presented as a measurable and important concept in con-
sidering education for patients with chronic diseases such as diabetes. In addition to the
previous instruments that focus exclusively on functional health literacy, this scale covers all
three levels of health literacy, each of which can have different effects on patient outcomes.
Also, the scale is easy to apply in clinical conditions.

Exploring the functional, communicative, and critical levels of patients” health literacy
can help physicians and other health care workers to better understand their patients’
potential barriers to disease self-management and health-promoting behaviors [36].

4.5. Limitations

HL was assessed with a self-report instrument which could lead to social desirability
and an overestimation of the HL level, as individuals are often ashamed of their inability to
read. The study can be performed in a larger population.

5. Conclusions

The FCCHL scale was selected for translation, adaptation, and validation because it is
short, easy to administer, and it is the only instrument for health literacy which measures
individually functional, communicative, and critical health literacy as well as the total
health literacy. The findings indicated that the Serbian version of FCCHL (FCCHL-SR12)
is comparable to the original model and according to the model fit, a three-dimensional
approach (where the correlations between the subscales are taken into account) is rec-
ommended when using the FCCHL to describe HL in people with T2DM. This opens
possibilities to study HL at health-care settings in Serbia and internationally compare the re-
sults. The specialist review and pre-testing provided essential additional information to the
translation/back-translation procedure. Adaptations that were made helped to bring the
instrument closer to the target group. FCCHL-SR12 demonstrated adequate reliability and
validity as an internal measure for Serbian patients with T2DM. This validated model might
be helpful in the countries where there is a lack of validated tools for measuring HL levels.
Future research on a larger population in Serbia is necessary in order to draw conclusions
about the levels of HL and their relationship with other determinants in this country.
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