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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
NO 12 (369) 2025

Coodeporcanue:

Yuliya Tyravska, Dmytro Maltsev, Valentyna Moyseyenko, Vitalii Reshetylo, Volodymyr Yakymenko.
IMMUNOMODULATORS IN THE TREATMENT OF ATHEROSCLEROSIS AND OTHER CHRONIC HEART DISEASES: PROSPECTS

Aldabekova G, Khamidullina Z, Abdrashidova S, Musina A, Kassymbek S, Kokisheva G, Suleimenova Zh, Sarsenbieva A, Kamalbekova G.
ASSESSMENT OF THE IMPLEMENTATION OF WHO INFECTION PREVENTION AND CONTROL (IPC) CORE COMPONENTS IN
KAZAKHSTAN: FINDINGS BASED ON THE IPCAF TOOL.......oiiiiiiiie e eeeeeee e eeeeeeeeeaaeeeseenaeeeessnsessessnsnnn e e e nnneeennn L T-22

Madina Madiyeva, Gulzhan Bersimbekova, Gulnur Kanapiyanova, Mariya Prilutskaya, Aray Mukanova.
ANALYSIS OF RISK FACTORS AND THEIR IMPACT ON BONE HEALTH STATUS IN KAZAKH POPULATIONS...........c.ccoee.. 23-30

Bilanishvili I, Barbakadze M, Nikabadze N, Andronikashvili G, Nanobashvili Z.
AUDIOGENIC SEIZURE SUPPRESSION BY VENTRAL TEGMENTAL AREA STIMULATION.........cooievinirinieieieiecieie e e eeeenn . 31237

Yan Wang, Yulei Xie, Chong Yin, Qing Wu.
EXPLORING THE MECHANISM OF ACTION OF HEMP SEEDS (CANNABIS SATIVA L.) IN TREATING OSTEOPOROSIS USING

Marzhan Myrzakhanova, Gulshara Berdesheva, Kulsara Rustemova, Shynar Kulbayeva, Yuriy Lissitsyn, Zhuldyz Tleubergenova.
TRANSFORMING MEDICAL EDUCATION IN KAZAKHSTAN: THE POTENTIAL OF VIRTUAL REALITY FOR ENHANCING THE

Malinochka Arina D, Khupsergenov Emir Z, Avagyan Artyom A, Kurachenko Yulia V, Britan Inna I, Hvorostova Serafima V, Koipish
Vladislav S, Siiakina Anastasiia E, Vasileva Vasilisa V, Mikheenko Diana D, Fomenko Danila A.
LATE DIAGNOSIS OF ACROMEGALY IN THE SETTING OF A SOMATOPROLACTINOMA.........c. it e e 52-54

Serhii Lobanov.
ONTOGENETIC AND PSYCHOSOCIAL DETERMINANTS OF ADDICTIVE BEHAVIOR FORMATION AMONG UKRAINIAN YOUTH

rerene.55-62
Emzar Diasamidze, Tamaz Gvenetadze, Giorgi Antadze, lamze Taboridze.
THE IMPACT OF ANEMIA ON THE DEVELOPMENT OF INCISIONAL HERNIA, PROSPECTIVE STUDY .........cccuvvveiieenenn.....63-67
Karapetyan A.G, Ulusyan T.R, Daniclyan M.H, Avetisyan E.A, Petrosyan A.A, Petrosyan S.S, Grigoryan V.S.
RESEARCH OF HEMATOLOGICAL CHANGES IN INDIVIDUALS EXPOSED TO IRRADIATION FROM THE CHERNOBYL
Yaji Chen, Yin Wang.
THE RELATIONSHIP BETWEEN SOCIAL CAPITAL AND WORKERS’ MENTAL HEALTH IN CONTEMPORARY CHINA..........72-78
Begaidarova R.Kh, Alshynbekova G.K, Kadyrova I.A, Alshimbayeva Z.Ye, Nassakayeva G.Ye, ZolotaryovaO.A, Omarova G.M.
CASE REPORT OF INFLUENZA A (HIN1) PDM 09 STRAIN / KARAGANDA/ 06/2022 IN A CHILD AGED 3 YEARS....................79-86

Fahad Saleh Ayed AL-Anazi, Albadawi Abdelbagi Talha.
ANTIBIOGRAM OF URINARY CATHETER-ASSOCIATED BACTERIAL PATHOGENS IN INTENSIVE CARE UNIT, KING KHALID
GENERAL HOSPITAL, HAFER AL-BATEN, SAUDI ARABIA . ... ..ottt sreseevtetenenenaen e et ee e ene e e e 8 195

Serik Baidurin, Ybraiym Karim, Akhmetzhanova Shynar, Tkachev Victor, Moldabayeva Altyn, Eshmagambetova Zhanna, Darybayeva Aisha.
COEXISTENCE OF APLASTIC ANEMIA AND PAROXYSMAL NOCTURNAL HEMOGLOBINURIA: DIAGNOSTIC CHALLENGES
AND THERAPEUTIC STRATEGIES - CASE REPORT ..ottt eieeeenesteseeseessessessesseenen e e ne s e e nenae e nee e 0. 90-101

Lika Leshkasheli, Darejan Bolkvadze, Lia Askilashvili, Maria Chichashvili, Megi Khanishvili, Giorgi Tsertsvadze, Nana Balarjishvili, Leila
Kvachadze, Elisabed Zaldastanisvhili.

PHENOTYPIC CHARACTERIZATION OF FIVE PHAGES ACTIVE AGAINST ANTIBIOTIC-RESISTANT KLEBSIELLA

PNEUMONIAE. .......... et et e ettt et et a et e et e et e eaeete e e et et s et e e et et e et et ettt et et et et et et e s e e e aneneas 102-112

Aliya Manzoorudeen, Marwan Ismail, Ahmed Luay Osman Hashim, Abdelgadir Elamin Eltom.
ASSOCIATION BETWEEN GALECTIN-3 AND MICROVASCULAR COMPLICATIONS IN TYPE 2 DIABETES MELLITUS: A
COMPARATIVE STUDY ...ttt et e ettt 113-119

Gulmira Derbissalina, Zhanagul Bekbergenova, Ayagoz Umbetzhanova, Gulsum Mauletbayeva, Gulnara Bedelbayeva.
BIOMARKERS OF CARDIOMETABOLIC RISK IN PATIENTS WITH ARTERIAL HYPERTENSION: A CROSS-SECTIONAL PILOT ST

Madina Rashova, Saule Akhmetova, Berik Tuleubaev, Dinara Turebekova, Amina Koshanova, Adilet Omenov, Bakdaulet Kambyl, Yekaterina
Kossilova.
ASSESSMENT OF CLINICAL SYMPTOMS OF ACUTE TOXICITY FOLLOWING THE IMPLANTATION OF A NANOCELLULOSE-

Dali Beridze, Mariam Metreveli, Avtandil Meskhidze, Galina Meparishvili, Aliosha Bakuridze, Malkhaz Jokhadze, Dali Berashvili, Lasha
Bakuridze.

STUDY OF THE BIOACTIVE COMPOUND COMPOSITION, ANTIMICROBIAL, AND CYTOTOXIC ACTIVITIES OF ENDEMIC
PLANT SPECIES OF ADJARA-CLAZETL.....uiniiiiii ittt ettt st sttt este e sbestesteee e e e n e e e nnenenennenanensenenensenenn 138-152



Faisal Younis Shah, Reece Clough, Fatima Saleh, Mark Poustie, loannis Balanos, Ahmed Najjar.
FACTORS AFFECTING MORTALITY IN PATIENTS WITH HIP FRACTURES AND SHAH HIP FRACTURE MORTALITY SCORE: A
RISK QUANTIFICATION TOOL. ...ttt e ettt ettt ettt seesaeaestesbessessesseeneee e e eaanenneneneneeseneneenenn 1932159

Anas Ali Alhur, Layan S. Alqahtani, Lojain Al Faraj, Duha Algahtani, Maram Fahad, Norah Almoneef, Ameerah Balobaied, Rawan Alamri,
Aseel Almashal, Fatimah Alkathiri, Lama Algahtani, Lama Al-Shahrani, Hani Alasmari, Nouran Al Almaie, Sarah Alshehri.
GLOBAL RESEARCH TRENDS IN MRI SAFETY AND PATIENT AWARENESS: A BIBLIOMETRIC ANALYSIS (2000-2025)...160-167

Virina Natalia V, Kuchieva Lana M, Baturina Yulia S, Fizikova Aliya B, Gereeva Madina M, Bitiev Batraz F, Apakhaeva Karina K, Manukhova
Natalia M, Rasulova Fatima Z, Kornev Egor M, Rodionova Ekaterina A.

DANIO RERIO (ZEBRAFISH) - A UNIQUE AND INTEGRATIVE PLATFORM FOR 21ST CENTURY BIOMEDICAL

RES E AR CH. ...ttt e et et e e et e e e b e e ettt 168-173

Salah Eldin Omar Hussein, Shamsa Murad Abdalla Murad, Ogail Yousif Dawod, Elryah I Ali, Shawgi A. Elsiddig, Rabab H.ElIshaikh A, Awadh
S Alsubhi, Tagwa Yousif Elsayed Yousif, Siednamohammeddeen Nagat, Amin SI Banaga, Salah Y.Ali, Marwan Ismail, Ayman Hussien Alfeel.
BIOCHEMICAL ASSOCIATION BETWEEN CALCIUM HOMEOSTASIS AND SERUM URIC ACID LEVELS IN PATIENTS WITH

HYPOTHYROIDISM: A COMPARATIVE EVALUATION WITH 25-HYDROXYVITAMIN D......oooiiiiiiiiiiiii e 174-179

Markova OO, Safonchyk OI, Orlovska IH, Kovalchuk OM, Sukharieva AO, Myrza SS, Keidaliuk VO.
PROTECTION OF CONSUMER RIGHTS IN THE FIELD OF ELECTRONIC COMMERCE OF MEDICINES............c..oooiiii.. 180-187

Ilona Tserediani, Merab Khvadagian.
ENDONASAL ENDOSCOPIC DACRYOCYSTORHINOSTOMY USING RADIOFREQUENCY (RF) IN CHRONIC ABSCESSED

DACRYOCYSTITIS: APROSPECTIVE STUDY .. ..188-189
Nadezhda Omelchuk.
HYPERCORTICISM IN THE PATHOGENESIS OF ACUTE RADIATION SICKNESS AND CONDITIONS OF INCREASED

Anas Ali Alhur, Raghad Alharajeen, Aliah Alshabanah, Jomanah Alghuwainem, Majed Almukhlifi, Abdullah Al Alshikh, Nasser Alsubaie,
Ayat Al Sinan, Raghad Alotaibi, Nadrah Alamri, Atheer Marzouq Alshammari, Nawal Alasmari, Deema Alqurashi, Shahad Alharthi, Renad
Alosaimi.

THE IMPACT OF VISION 2030 ON PHARMACY STUDENTS’ CAREER OUTLOOKS AND SPECIALIZATION CHOICES: A CROSS-

Fitim Alidema, Arieta Hasani Alidema, Lirim Mustafa, Mirlinde Havolli, Fellenza Abazi.
LDL-CHOLESTEROL LOWERING WITH ATORVASTATIN, ROSUVASTATIN AND SIMVASTATIN: RESULTS OF A
RETROSPECTIVE OBSERVATIONAL STUDY ...outiuiiiititit ittt ettt etee e et et et e e e ete e eeaeteeesenaneenenensanenaneesenensenennn..204-209

Ainur Amanzholkyzy, Yersulu Sagidanova, Edgaras Stankevicius, Ainur Donayeva, Ulziya Sarsengali.
HEAVY METAL TOXICITY VERSUS TRACE ELEMENT PROTECTION IN WOMEN’S REPRODUCTIVE HEALTH - A SYSTEMATIC

Marwan Ismail, Mutaz Ibrahim Hassan, Assiya Gherdaoui, Majid Alnaimi, Raghda Altamimi, Srija Manimaran, Mahir Khalil Jallo, Ramprasad
Muthukrishnan, Praveen Kumar Kandakurthi, Jaborova Mehroba Salomudinovna, Shukurov Firuz Abdufattoevich, Shawgi A. Elsiddig, Tagwa
Yousif Elsayed Yousif, Asaad Babker, Ahmed L. Osman, Abdelgadir Elamin.

ASSOCIATION BETWEEN EXERCISE MODALITIES AND GLYCEMIC CONTROL IN TYPE 2 DIABETES.........ccooeviiiininnn. 217-223

Tamar Zarginava, Zaza Sopromadze.
THE PRIORITY OF CONTEMPORARY MEDICAL UNIVERSITY MODELS IN SUBSTANTIATING BENCHMARKING OF
MARKETING SOCIO-ETHICALSTANDARDS . ... cuitiiiiiiiitiiii ettt testeneetenesesseseseesaesesenenne e e e e e e ene e e en e 2242230

Svetlana Shikanova, Altynay Kabdygaliyeva.
THE SIGNIFICANCE OF INTERLEUKIN-22 AND HOMOCYSTEINE IN THE PROGNOSIS OF PREMATURE ANTEPARTUM
RUPTURE OF MEMBRANES IN PREGNANT WOMEN........cooiiiiiiiiiiiiiiieeeneicceieieeseeeeeeseeien e e ee a2, 2312242

Shahad A. Badr, Tagwa B. Thanoon, Zeina A. Althanoon, Marwan M. Merkhan.
CHARACTERISTICS AND MANAGEMENT OF RESPIRATORY AILMENTS IN PAEDIATRICS: A PROSPECTIVE CLINICAL

IS0 L0 PP 243-247
Ulviyya Z. Nabizade, Orkhan Isayev, Gunel R. Haci, Kamal I. Kazimov, Gulmira H. Nasirova, Rezeda R. Kaziyeva, Elchin H. Guliyev, Isa H.
Isayev.

EVALUATION OF THE DEEP INSPIRATION BREATH-HOLD TECHNIQUE TO IMPROVE DOSIMETRIC OUTCOMES IN
RADIOTHERAPY FOR STAGE III NON-SMALL CELL LUNG CANCER........cciiitiiiiiiiieeeeeeeeseesveenieeie e evesvesnesnesnnennes s o020 . 2482252

Galina Battalova, Yerkezhan Kalshabay, Zhamilya Zholdybay, Dinara Baiguissova, Bolatbek Baimakhanov.
NON-INVASIVE QUANTITATIVE CT PERFUSION OF THE LIVER IN AUTOIMMUNE HEPATITIS...........c.coviiivineinnene.... 2532260

Lachashvili L, Khubua M, Jangavadze M, Bedinasvili Z.
MiR-29a, miR-222 AND miR-132 IN THE BLOOD PLASMA OF PREGNANT WOMEN AS PREDICTORS OF GESTATIONAL
1D ) VAN 23 2 2P 261-265

Mohanad Luay Jawhar, Hadzliana Binti Zainal, Sabariah Noor Binti Harun, Baraa Ahmed Saeed.
OMEGA-3 POLYUNSATURATED FATTY ACIDS AND HYPERTENSION: A REVIEW OF VASOACTIVE MECHANISMS AND
IMPLICATIONS FOR CARDIOVASCULAR DISEASE ... ittt ettt ettt sesae vt eveeveeseessessessessessn s s e e e e e v e e 02 200-27T 1



Dimash Davletov, Mukhtar Kulimbet, Indira Baibolsynova, Sergey Lee, lldar Fakhradiyev, Alisher Makhmutov, Batyrbek Assembekov, Kairat
Davletov.

ESTIMATING THE PREVALENCE OF FAMILIAL HYPERCHOLESTEROLEMIA IN STROKE AND TRANSITORY ISCHEMIC
ATTACK POPULATION: A SYSTEMATIC REVIEW AND META-ANALYSIS. ...ttt enene o002 2122811

Anas Ali Alhur, Abdullah Saeed, Anas Almalki, Hawra Alhamad, Hafez Meagammy, Norah Al Sharaef, Sarah Alakeel, Saced Alghamdi,
Abdulaziz Algarni, Mohammed Alqarni, Muhannad Alshehri, Naif Alotaibi, Salman Almutairi, Rayan Alajhar, Adel Al-Harthi.

IS HEALTH AT RISK? A QUANTITATIVE STUDY ASSESSING THE IMPACT OF EXCESSIVE MOBILE APPLICATION USE ON
PHYSICAL AND MENTAL WELL-BEING AMONG ADULTS IN SAUDI ARABIA........c.oitiiiieeeeeeeeeeeeeeeeeeeie e e 282288

Khatuna Kudava.
ONYCHODYSTROPHIES IN PEDIATRIC DERMATOLOGY ...ttt et e e e e e et eeee 0.0 289-292



GEORGIAN MEDICAL NEWS
No 12 (369) 2025

THE IMPACT OF VISION 2030 ON PHARMACY STUDENTS' CAREER OUTLOOKS AND
SPECIALIZATION CHOICES: A CROSS-SECTIONAL ANALYSIS
Anas Ali Alhur’, Raghad Alharajeen®**, Aliah Alshabanah?, Jomanah Alghuwainem?®, Majed Almukhlifi‘, Abdullah Al

Alshikh®.¢, Nasser Alsubaie’, Ayat Al Sinan® Raghad Alotaibi’, Nadrah Alamri'’, Atheer Alshammari'', Nawal Alasmari'?,
Deema Alqurashi*?, Shahad Alharthi', Renad Alosaimi'®

!Department of Health Informatics, College of Public Health and Health Informatics, University of Hail, Hail 81411, Saudi Arabia.
2Department of Clinical Pharmacy, College of Pharmacy, King Saud University, Riyadh, Saudi Arabia.

*Department of Clinical Pharmacy, College of Pharmacy, King Khalid University, Abha, Saudi Arabia.
“Department of Pharmaceutical Care Services, King Salman bin Abdulaziz Medical City, Medina, Saudi Arabia.
*Ministry of Health, Riyadh, Saudi Arabia.

Saint Joseph's University, Philadelphia, USA.

"Department of Pharmaceutical Care Services, King Abdulaziz Medical City, Riyadh, Saudi Arabia.

8Department of Clinical Pharmacy, College of Pharmacy, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.

*Department of Clinical Pharmacy, College of Pharmacy, Shaqra University, Aldawadmi, Saudi Arabia.
19The First Primary Medical Center, Riyadh, Saudi Arabia.
!"Laboratory Specialist, Department of Blood Bank, Armed Forces Hospital Southern Region (AFHSR), Khamis Mushayt, Saudi Arabia.
2Department of Clinical Pharmacy, College of Pharmacy, King Khalid University, Abha, Saudi Arabia.
4rab Health Pharmacy, Taif, Saudi Arabia.
"King Abdulaziz National Guard Hospital, Al-Ahsa, Saudi Arabia.
Clinical Pharmacist, Ghodaf Pharmacy, Taif, Saudi Arabia.

Abstract.

Background: Saudi Arabia’s Vision 2030 has introduced
substantial reforms aimed at transforming the healthcare sector,
including the expansion of advanced clinical roles, digital health
integration, and workforce localization. Understanding how
these reforms influence pharmacy students’ career outlooks
and specialization choices is essential for aligning pharmacy
education with national workforce priorities.

Objective: This study aimed to examine pharmacy students’
career outlooks and specialization preferences in Saudi Arabia,
with a particular focus on the perceived influence of Vision
2030 on their professional decision-making.

Methods: A descriptive cross-sectional survey was conducted
among pharmacy students enrolled in public and private
universities across Saudi Arabia. A structured bilingual
(English—Arabic) questionnaire collected data on demographics,
awareness of Vision 2030, career preferences, and perceived
influence of Vision 2030 using Likert-scale items, along with
open-ended qualitative reflections. Quantitative data were
analyzed using descriptive and inferential statistics, while
qualitative responses underwent thematic content analysis.
Results: A total of 440 pharmacy students participated. Nearly
all respondents (97.7%) reported familiarity with Vision 2030.
Clinical pharmacy (24.1%) and hospital pharmacy (21.4%)
were the most preferred career pathways, while 4.5% expressed
interest in health informatics or digital health. Most students
(73.6%) planned to pursue specialization after graduation.
Although Vision 2030 was less frequently identified as a direct
factor influencing career choice (13.6%), Likert-scale findings
indicated a moderate perceived influence on career thinking and
preparedness. Qualitative analysis revealed three major themes:
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perceived expansion of professional opportunities under Vision
2030, opportunities and challenges related to technological
advancement (including concerns about artificial intelligence),
and the need for curriculum modernization emphasizing
practical training and digital competencies.

Conclusion: Pharmacy students in Saudi Arabia perceive
Vision 2030 as an important contextual framework shaping the
future of pharmacy practice and career opportunities, primarily
through system-level changes rather than as a direct personal
motivator. These findings highlight the need for continued
curriculum reform, expanded postgraduate training pathways,
and structured career guidance to ensure alignment between
pharmacy education, student aspirations, and national health
sector transformation goals.

Key words. Vision 2030, pharmacy education, career choice,
specialization, digital health, Saudi Arabia.

Introduction.

Saudi Arabia’s Vision 2030 is a comprehensive national
framework designed to transform the Kingdom’s economy,
modernize public services, and strengthen key sectors such as
healthcare[1]. A central focus of this initiative is the development
of a highly skilled healthcare workforce that is capable of
adapting to evolving societal needs while embracing digital
transformation, advanced clinical practices, and innovation
[2]. For pharmacy, these reforms include expanding traditional
roles, promoting specialized practice areas, integrating health
informatics and pharmacogenomics, and fostering leadership in
research and pharmaceutical innovation [3].

Over the past two decades, pharmacy education in Saudi Arabia
has undergone significant reforms, transitioning from a focus
on pharmaceutical sciences to a patient-centered, competency-
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based model [4]. These reforms align with international
trends, but Vision 2030 adds a uniquely national dimension by
emphasizing workforce localization, diversification of career
opportunities, and alignment of graduate competencies with
health sector transformation priorities [5]. This context positions
pharmacy students’ career aspirations and specialization choices
within both individual considerations and broader national
strategies.

Previous evidence shows that pharmacy students’ career
decisions are shaped by a mixture of personal interests, self-
efficacy, and professional identity, as well as external factors
such as job market demands, salary expectations, and policy
frameworks [6]. Within Saudi Arabia, the health goals of Vision
2030—expanding access to clinical services, strengthening
the private sector, and integrating digital health—are likely to
influence pharmacy students’ professional outlooks [7]. Recent
studies also suggest that awareness of Vision 2030 correlates
with a stronger interest in clinical specializations, research roles,
and non-traditional domains such as health informatics [8,9].

Despite these developments, limited research has explored
the direct relationship between Vision 2030 awareness and
pharmacy students’ career trajectories. While some studies have
examined career preferences [10,11] or policy awareness [12],
few have integrated these dimensions into a single framework.
Understanding this relationship is essential for shaping curricula,
advising strategies, and workforce planning that support both
national priorities and student career fulfillment.

This study aims to address this gap by examining the career
outlooks and specialization choices of pharmacy students across
Saudi universities, with a particular focus on the perceived
influence of Vision 2030. By integrating quantitative and
qualitative insights, the research seeks to provide evidence-
based recommendations for aligning pharmacy education with
national transformation objectives.

Methodology.

Study Design: This study employed a descriptive cross-
sectional survey design to examine pharmacy students’ career
outlooks, specialization preferences, and perceptions of the
influence of Saudi Arabia’s Vision 2030. A cross-sectional
approach was selected to capture participants’ perspectives
within a defined academic period and to allow comparison
across demographic characteristics, educational stages, and
institutional contexts [1].

Study Setting and Population:

The study targeted pharmacy students enrolled in public
and private universities across the Kingdom of Saudi Arabia.
Eligible participants met the following criteria:

1. Enrollment in a Bachelor of Pharmacy (BPharm) or Doctor
of Pharmacy (PharmD) program;

2. Current study status ranging from the first academic year to
the internship year;

3. Age of 18 years or older.

Students who were on academic leave, studying pharmacy
outside Saudi Arabia, or who had already graduated were
excluded to ensure relevance to the current Saudi educational
context.
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Sample Size and Sampling Strategy:

The minimum required sample size was calculated using
the Raosoft® online sample size calculator, assuming a 95%
confidence level, a 5% margin of error, and an estimated
population of 15,000 pharmacy students in Saudi Arabia. This
yielded a minimum required sample of 375 participants. To
enhance representativeness and account for incomplete or invalid
responses, a target of at least 400 completed questionnaires was
set.

A non-probability convenience sampling strategy was adopted
due to practical feasibility. Participants were recruited through
institutional contacts, faculty coordinators, and pharmacy
student networks using social media platforms (Twitter/X,
WhatsApp, and Telegram).

Survey Instrument:

A structured, bilingual (English—Arabic) questionnaire
was developed by the research team based on prior literature
addressing pharmacy career preferences and adapted to reflect
healthcare transformation priorities under Vision 2030 [3-6].
The questionnaire comprised five sections:

1. Demographic information: age, gender, university type,
year of study, and program type.

2. Awareness of Vision 2030: self-reported familiarity and
understanding of Vision 2030 healthcare goals.

3. Career preferences: preferred future work setting, intention
to specialize, and main factors influencing career choice.

4. Perceived influence of Vision 2030: two statements
assessed using a S5-point Likert scale (1 = strongly disagree
to 5 = strongly agree) measuring perceived impact on career
thinking and preparedness to align with Vision 2030 goals.

5. Qualitativereflection: three open-ended questions exploring
perceived influence of Vision 2030, anticipated opportunities
and challenges, and suggested educational reforms.

Instrument Validation:

Content validity was assessed by a panel of five experts in
pharmacy education, workforce planning, and Vision 2030
healthcare policy. Feedback focused on clarity, relevance, and
cultural appropriateness, and revisions were made accordingly.
The bilingual questionnaire underwent back-translation to
ensure linguistic equivalence.

A pilot test was conducted with 25 pharmacy students from
two universities; these responses were excluded from the
final analysis. Minor refinements were made to wording and
item sequencing to improve clarity. Internal consistency of
the Likert-scale items was evaluated using Cronbach’s alpha,
yielding a coefficient of 0.83, indicating good reliability.

Data Collection Procedure:

The final questionnaire was administered electronically
using Google Forms®. Data collection occurred from 14 July
2025 to 24 September 2025. The survey link was distributed
via student groups, faculty coordinators, and university email
lists. Before accessing the questionnaire, participants viewed
an information and consent statement outlining the study
objectives, confidentiality measures, and voluntary nature of
participation. Electronic informed consent was obtained by
selecting “I Agree” prior to proceeding.



Ethical Considerations:

Ethical approval was obtained from the appropriate
Institutional Review Board. Participation was voluntary, with
no incentives provided. Responses were collected anonymously,
and no identifying information was recorded. All data were
securely stored in password-protected files accessible only to
the research team.

Data Analysis:

Quantitative data were analyzed using IBM SPSS Statistics®
version 29. Descriptive statistics (frequencies, percentages,
means, and standard deviations) were used to summarize
demographic characteristics, awareness of Vision 2030, and
career preferences.

Inferential analyses included:

* Chi-square (y*) tests to examine associations between
categorical variables (e.g., gender, university type) and career
preferences;

* Independent samples t-tests and one-way analysis of variance
(ANOVA) to compare Likert-scale perception scores across
demographic groups.

Qualitative responses were analyzed using thematic
content analysis. An initial coding framework was developed
inductively from the data. Two researchers independently coded
the responses, after which consensus meetings were held to
resolve discrepancies and finalize themes. The resulting themes
were interpreted in relation to Vision 2030 healthcare objectives
to contextualize student perspectives.

Results.

A total of 440 pharmacy students participated in the study. The
largest age group was 2022 years (38.6%), followed by above
25 years (=27.5%) and 23-25 years (25.5%). A small proportion
of respondents were younger than 20 years (8.2%) or reported
other ages (<0.5% each). The majority of participants were
female (68.2%), enrolled in public universities (91.4%), and most
commonly in their internship year (42.7%) or third year (17.3%) of
study. Most were enrolled in the PharmD program (73.2%), with
the remainder in the BPharm program (26.8%) (Table 1).

Table 1. Demographic Characteristics of Pharmacy Student
Respondents (N = 440).

Variable Category Frequency Percentage
Age 20-22 170 38.60%
23-25 112 25.50%
Above 25 116 26.40%
Less than 20 36 8.20%
Gender Female 300 68.20%
Male 140 31.80%
University Type Public 402 91.40%
Private 38 8.60%
Year of Study | Internship Year 188 42.70%
3rd Year 76 17.30%
Sth Year 66 15.00%
4th Year 62 14.10%
2nd Year 34 7.70%
Ist Year 14 3.20%
Program PharmD 322 73.20%
BPharm 118 26.80%
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Nearly all respondents (97.7%) reported being familiar with
Saudi Arabia’s Vision 2030 (Table 2). Regarding preferred
future work settings, clinical pharmacy (24.1%) and hospital
pharmacy (21.4%) were the most common choices, while 18.2%
were undecided. Other preferences included pharmaceutical
industry (13.6%), academia/research (13.2%), community
pharmacy (5.0%), and health informatics/digital health (4.5%).
Most students (73.6%) planned to specialize after graduation,
with 23.6% unsure and only 2.7% indicating no intention to
specialize.

Likert-scale analysis revealed that students felt moderately
prepared to align with Vision 2030’s goals (mean = 3.65, SD =
1.53) and perceived a similar influence on their career thinking
(mean =3.61, SD = 1.39) (Table 3). Median scores of 4 for both
items indicate a tendency toward agreement, although standard
deviations reflect some variability in responses.

The thematic analysis of the open-ended responses (Table 4)
revealed three overarching themes that provide deeper insight
into students’ perceptions of Vision 2030 and its implications
for their professional aspirations, challenges in the job market,
and educational needs.

The first theme, Impact of Vision 2030 on Goals, reflected
a general sense of optimism among many participants,
who perceived Vision 2030 as a catalyst for expanded
opportunities for Saudi nationals within the pharmacy sector.
Students described an increased availability of roles across
various sectors and felt encouraged to pursue more ambitious
professional objectives. This sense of motivation was often
linked to the broader national vision of modernization and
workforce empowerment. However, not all respondents shared
this perspective. A smaller group expressed skepticism, stating
that they had not yet observed tangible changes in their career
prospects attributable to Vision 2030, indicating a possible gap
between policy aspirations and their current lived experiences.

The second theme, Opportunities and Challenges, highlighted
both the perceived benefits and the anticipated obstacles for
pharmacy graduates under Vision 2030. Many participants
viewed technological advancements, particularly in the fields
of pharmaceutical sciences and healthcare delivery, as a
key opportunity for career growth and role diversification.
They saw the integration of cutting-edge technologies as a
pathway to more specialized and impactful pharmacy practice.
Conversely, several students voiced concerns regarding the
rapid adoption of artificial intelligence (AI), warning that it
could displace traditional pharmacy roles and reduce demand
for human expertise. Other challenges included the slow or
partial implementation of certain Vision 2030 initiatives, as
well as a competitive job market that some feared might limit
opportunities for new graduates.

The third theme, Suggested Changes in Education, emphasized
students’ desire for educational reform to better align with the
evolving professional landscape shaped by Vision 2030. Many
respondents advocated for a stronger emphasis on practical,
hands-on training, arguing that real-world clinical and industry
experience would better prepare them for the demands of the
modern healthcare sector. Others suggested integrating more
technology-focused content, such as courses on digital health,
Al applications, and pharmaceutical informatics, to equip



Table 2. Awareness and Career Preferences.

Variable Category Frequency Percentage
Familiar with Vision 2030 Yes 430 97.70%
No 10 2.30%
Preferred Future Work Setting Clinical Pharmacy 106 24.10%
Hospital Pharmacy 94 21.40%
Undecided 80 18.20%
Pharmaceutical Industry 60 13.60%
Academia/Research 58 13.20%
Community Pharmacy 22 5.00%
Health Informatics/Digital Health 20 4.50%
Plan to Specialize after Graduation Yes 324 73.60%
Not sure 104 23.60%
No 12 2.70%
Table 3. Descriptive Statistics for Perceptions of Vision 2030 Impact (Likert Scale 1-5).
Statement Mean SD Min 25% Median 75% Max
I feel prepared to align with Vision 2030’s 3.65 153 1 3 4 5 5
goals
VI.SIOFl 2030 has influenced my career 3.61 139 1 3 4 5 5
thinking

Table 4. Thematic Summary of Participant Responses on Vision 2030°s Impact, Opportunities and Challenges, and Educational Recommendations.

Question Total Responses Main Themes

L?;];?;t of Vision 2030 on 436 Expanded opportunities for Saudis; Motivation for development; No impact for some
Opportunities & 436 Opportunities: Technological growth, role diversification; Challenges: Al competition,
Challenges limited implementation, job market issues

Suggested Changes in 432 Increase practical training; Integrate technology; Modernize curriculum; Some see no
Education change needed

Table 5. Refined Participant Quotes on the Perceived Impact of Vision 2030, Opportunities and Challenges, and Suggested Educational Changes.

Refined Quotes

- Vision 2030 has expanded employment sectors for Saudis and created more
career opportunities.

- It has encouraged me to prepare for a future where artificial intelligence plays a
larger role in the workforce.

- It has inspired me to set higher professional ambitions.

- Many of the potential opportunities outlined in Vision 2030 have yet to be fully
implemented, and job diversity for pharmacy graduates remains limited.

- The increasing role of artificial intelligence may pose competition to the human
workforce.

- Advancements in pharmacy technology present significant opportunities for
professional growth.

- Pharmacy education should prioritize practical training and hands-on experience
rather than relying mainly on theoretical teaching.

- The current curriculum is adequate and does not require major changes.

- There should be a stronger focus on integrating technological transformation into
pharmacy training.

Question

How has Vision 2030 influenced your personal or
professional goals in pharmacy?

What opportunities or challenges do you see for
pharmacy graduates under Vision 2030?

What changes would you suggest in pharmacy education
to better support Vision 2030 goals?

graduates with the skills needed to thrive in a technology-
driven environment. Curriculum modernization was also
recommended, with calls for updating course content to reflect
emerging trends and national priorities. While the majority
supported these changes, a minority of students felt that the
current educational structure was adequate and did not require
major modifications.

Ilustrative participant quotes (Table 5) bring these themes
to life. One student remarked, “Vision 2030 has expanded
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employment sectors for Saudis and created more career
opportunities,” capturing the sense of possibility expressed
by many respondents. Another highlighted concerns about
technological disruption, stating, “The increasing role of
artificial intelligence may pose competition to the human
workforce.” In terms of education, one participant stressed the
importance of applied learning, noting, “Pharmacy education
should prioritize practical training and hands-on experience
rather than relying mainly on theoretical teaching.” Together,
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Figure 1. Main Factors Influencing Pharmacy Students’ Career Choices.

these voices underscore the dual nature of Vision 2030 as both
a driver of ambition and a source of apprehension, while also
pointing toward clear pathways for educational enhancement to
meet the challenges and opportunities of the coming decade.

Discussion.

This study examined how Saudi Arabia’s Vision 2030 relates
to pharmacy students’ career outlooks and specialization
preferences. Although nearly all respondents reported
familiarity with Vision 2030, its influence appears to operate
primarily at a systemic and contextual level rather than as a
dominant, explicitly stated driver of individual career decisions.
While only a minority of students selected Vision 2030 as the
single most influential factor affecting their career choice, many
perceived it as shaping the broader professional environment
by redefining workforce needs, expanding specialized roles,
and elevating expectations for advanced and technology-
enabled pharmacy practice. In this sense, Vision 2030 appears
to shape career outlooks primarily through perceived system-
level changes—such as opportunities, workforce direction, and
educational expectations—even when students do not cite it as
their main direct motivator.

The strong preference for clinical pharmacy and hospital-
based roles observed in this study is consistent with national
workforce strategies that emphasize advanced clinical services
under Vision 2030 [2,15]. Similar patterns have been reported
in prior studies documenting a shift away from traditional
dispensing roles toward specialized, patient-centered clinical
pathways [19,22]. These preferences likely reflect both global
developments in pharmacy practice and local reforms in Saudi
pharmacy education that emphasize competency-based training,
clinical integration, and alignment with national health priorities
[4,15,19]. Within this evolving context, students’ reported
“personal interest” may partially reflect interests formed in
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an environment increasingly shaped by Vision 2030-driven
reforms.

Overall, respondents expressed optimism regarding
professional growth, recognition, and the expansion of career
pathways within the transformed healthcare system. Comparable
findings have been reported among Saudi medical and nursing
students, where national reform initiatives have been associated
with increased motivation and higher professional aspirations
[18]. Together, these findings highlight the role of large-scale
policy frameworks in shaping how health professional students
interpret future career prospects, even when such frameworks
are not perceived as immediate or personal decision-making
factors.

Despite this optimism, students also reported concerns
related to workforce saturation, limited postgraduate training
opportunities, and uncertainty surrounding employment
prospects. These concerns echo earlier analyses that warned
of potential misalignment between graduate output and the
availability of specialized positions within the healthcare
system [19]. Addressing these challenges requires coordinated
workforce planning, expansion of residency and fellowship
programs, and structured career counselling within colleges
of pharmacy to support informed and realistic career decision-
making.

A notable mixed-methods finding was the apparent tension
between students’ concerns regarding artificial intelligence and
the relatively low proportion selecting health informatics or
digital health as a preferred career pathway. While qualitative
responses revealed apprehension about Al-driven competition
and potential displacement of traditional roles, other students
viewed technological advancement as an opportunity for
innovation and professional growth. This divergence suggests
heterogeneity in students’ readiness and confidence to pursue



technology-oriented careers: for some, Al represents a threat,
whereas for others it signals a space for specialization and
leadership. This finding underscores the importance of targeted
curricular exposure, mentorship, and career guidance to clarify
digital health pathways and better prepare pharmacy graduates
for emerging roles.

Qualitative findings also emphasized students’ calls for
curriculum modernization to align pharmacy education with the
evolving healthcare landscape. Many advocated for increased
experiential learning, stronger integration of digital health and
emerging technologies, and greater emphasis on applied training
that reflects real-world practice demands. These priorities
align with recent studies highlighting the need for curriculum
enhancement to prepare graduates for future-oriented pharmacy
roles within Saudi Arabia’s healthcare transformation [20].
However, a minority of respondents perceived the current
curriculum as adequate, indicating variability in expectations and
perceived preparedness that should be addressed through targeted
rather than uniform educational interventions. To strengthen
topical focus, the reference list was refined to prioritize literature
directly relevant to pharmacy career choice, workforce planning,
and Vision 2030-linked health sector transformation.

Limitations.

The cross-sectional design of this study limits causal
inference, and the use of convenience sampling may reduce
generalizability. In addition, self-reported awareness of Vision
2030 may be influenced by social desirability or varying
interpretations of policy familiarity. Nevertheless, the large,
multi-institutional sample and integration of quantitative and
qualitative findings provide valuable insights into current
pharmacy student perceptions across Saudi Arabia.

Future Directions.

Future research should employ longitudinal designs to examine
how pharmacy students’ career perceptions and specialization
choices evolve as Vision 2030 initiatives continue to expand.
Comparative studies across health professions, as well as cross-
national analyses involving countries undergoing similar health
sector reforms, would further strengthen understanding of
policy-driven influences on health workforce development.

Conclusion.

This study demonstrates that Saudi pharmacy students view
Vision 2030 as a pivotal framework shaping their career outlooks
and specialization choices. The national transformation agenda
has fostered enthusiasm for specialized, patient-centered, and
technologically integrated pharmacy roles, while also raising
expectations for expanded postgraduate training and career
mobility.

To maximize the potential of this motivated workforce,
policymakers and academic institutions must prioritize
initiatives that directly address current gaps and future demands.
Expanding clinical residency and fellowship programs will create
opportunities for graduates to pursue advanced specializations
and meet the increasing need for highly skilled practitioners in
clinical and emerging fields. At the same time, strengthening
career counseling and mentorship within pharmacy colleges will
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provide students with structured guidance, helping them make
informed decisions, navigate competitive job markets, and align
their aspirations with national workforce priorities. Equally
critical is the continuous evolution of pharmacy curricula to
reflect the transformative goals of Vision 2030, particularly by
integrating areas such as pharmacogenomics, digital health, and
pharmaceutical informatics. Collectively, these strategies will
ensure that pharmacy graduates are well-prepared to contribute
to Saudi Arabia’s healthcare transformation while remaining
competitive in a rapidly changing global context.
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