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©59M93000909w0 dgMB)3900L t-BHgLEGH0, JOMNRsIGHMM0s60
0L39OLOWWOo BseoBo (ANOVA), 306:Lmbols s b3oMTsbol
3MOIWS3099M0 5bse0Hgdo, M3 Md0MO iM5030 s dobsGyo
@MoLE03O0 MaMgL0s. bLGsGHOLE03Mo 3603369 mdol mby
2960L5BE3Ms p < 0.05. M30LMdMG0Z30 IMbs3g99d0 AssbseroBos
0bMJ30mmo Hgxwgdlom®mo 0gds@Mo sbsgobol gsdmygbgdoo.
LsHMysMIdM030 X9B330L 9JudgMEHMs Fmbs3gdgdolmagol
2459myggbgd g 0gbs ATLAS.ti 23.2.1, bmewm Ml 39009403900Ls o
3760399 dob bgarddmgzebgarms dmbsizgdgdobomgol MAXQDA
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24.5.1. 56500 3m0(39305 dmMbo39905 302EO0MGISL, Mgdgdol
0©96GH0B030MdLS s Bl s F9YAJOOL 06EFIJM3MYESFOS.
33330L d9©g320

LGB IO0LS S 3MOLEPITNIZMGOMEgdOL
3560093090050 FBsYMBBOLS S B1Ys0MHgdOL
Dm0 F9x3590s

LEHI6EJOTS 356gd0gdDY MYo0MJOOLMZ0L 153IMMSMO BMYSO
dBoymx3bs bodmswmo 3.50 Jreom 8953569l (SD = 1.14; 95% CI
[3.37; 3.63]); 57.4%-35> 530 39¢%)-b53009d50 56 LMoo Ibs
99583505. 20-300bg0b0 3560930980L5d0 IBsEYMBHOLS s
6953060900L 0bLEBHOWINBEOL dobggzom, 89nsligdgdo M = 2.95-4.02-
ol G gddo gMHygmds. Yy39msbg 3s0oero Jgusligds doomm
3090969960 BmIgool 3:mbsd (M = 4.02; SD = 1.20), bogrm g39es®y
5050 balfogurm 3MMM 5ol Bty qddo $HgewrgdgoEobol
3600369 mdol globgd 80gdvyeds 360 (M = 2.95; SD = 1.47).
39005690007 B0 953590900 sxB0JLOMPS 3ModE 03O
65690000 8cmdBsgdoL (M = 3.27; SD = 1.34) @5 bLodwwszom®o
Lfogegdol doge LsdMMbowrm-36939630 mbolidogdgddo
dmbsfoengmdol bgedgfiymdol (M = 3.32; SD = 1.36) 300s6H:0099e0gd00.

4.02

Lodmoem (M)
w

1

B 3030960L bmdgool 3mobs M Ggwgdgoizobol 360d3bgermdol 3mobs
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053595 1. bd1096(9960b Jo96 39075 B Js5¢m0 @5 43905 By
@850 J9Rsb980b Gjmby 0bozsBHmGgdo (n = 296)
399OLEIM536MYOMgdTs 356007F09dbg Lodalvybme Lo 30
BMyo0 Iboyme3bs Lodrserm 2.95 Jyeoo dgogebigh (SD = 1.15;
95% CI [2.79; 3.11]). 99g35L909d0b gobsfoergdol dobgwpgoo,
M9L3MbEI6EH™Ms 37.9% Ms3L I9@-b531gds 96 LMo
dboymx3b5do dooBbgzs, 35806 Hm@glsg 35.0% bo3Mm® M3l
39¢-653905 56 LOYEoE BMwIBOYIOSE 5BLYOWS, beagrm
27.1% B903®se0w6 30mB0oE0sL 9530dLoMdEs. 10-30mbg0060
0bLEGMMAGHEHOL Jobgzom, 89xnsLgdgdo M = 2.72-3.16-0b

oM gddo IgMygmds. 439wsby Jomowo dgi3sL9ds sxoJLoME.
L5BMYSMYGOM030 X 9B(330L F0TSOMGdom JoE OO 3MEbOL
3657303 godmygbgdsdo (M = 3.16; SD = 1.30), beagrm gggmaty
Q90500 8998351905 ooM LOTYWHE0YMO LBFs3EgdOL HMEds
L59390bsM-3693956309 Mmbolidogdgddo dmbsfforgmdol
bgadgfymdsdo (M = 2.72; SD = 1.32). 89005690000 ©odsr0 0gm
35600980900 BoMm30L5 s M7530MgBOLOMZ0L LoFoMmM 3ModEH03Mwo
Mb509000 BMmIBogdOL Tga3olgdsg (M = 2.92; SD = 1.22).

3bOowo 1. 39965Ls0005509829cm980L Jogts dgozsligbecro
35b@dog8obsdo dBsymRbobs s G9s80k980b 0906G029¢m0 32006 s
30s5H0329¢70 #bs®gdo (n = 203)

0b@03s¢Hmc0 M SD 95% CI
(33003
9o
D03560]

3560030900l dgliobgd (3bs 3.15 | 1.34 | [2.97, 3.34]

0gMG0Mwo 30065 30939630v9e0 Bmdgdol 3.13 | 1.27 | [2.96,3.31]

239L5GOMIOWS©

L50bRMOT530m-Ls3mIMbogsgom bmdgdol mebs | 3.03 | 1.31 | [2.85,3.22]

30bob 459myg690s LaBmYSMIBMOZ30 3.16 | 1.30 | [2.98,3.34]

3000000 25999x MdglgdoLm3ol

3106039960 s 115dg0Eobem HBmdgdols 3c@bos 292 | 1.35 | [2.73,3.10]

LoIMWSEOMEO Lfogegdol EobTsEMYds 272 | 1.32 | [2.54,291]

159399MbsEM-3693963001 WMbolidogdgddo

dmbofoamgmdsdo

©0536mbEH03M0 BmIgdOL m©bs 297 | 1.33 | [2.78,3.15]

3900599009090 b53gEOE0bM EsbTsMYdOL 3mEbs | 2.91 | 1.36 | [2.72,3.10]
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dBomds 305dBHogmo Mbsm-B393980L 3Mmboo 292 | 1.22 | [2.75,3.09]

3659430390 Mbom-B393900b MogzexIMIRdMwo | 3.07 | 1.25 | [2.90, 3.24]
2580996905

20- s 10-3000b300605 0bLEHMAg6EHIOTs 3O:MBdSHOL SRSl
dobggz00m 35050 obogsbo gmsbbdgdvmmds sBgzgbs, bmenm
35dBHMOds 565¢00Bds LEBHIbEJOLS o
399OLE536J¥OT0 MO0 BodBHMMO 25Oz obs. MmM03g
X39B30 09O (300EBLMD 39380090 3:33mbgHEJOL
MRO Jo0owo 8gx3sL9ds d0gbo s, 3006 3obo3Me s
3657303 dBoYmxbolmeb 9353806093 333mb963gdL.
395096, HMYMO G MgGMOHOMEO God@meo (B = 0.246; f = 0.213; 95% CI
[0.101; 0.391]; p < .001), obg 365dGH03w9eo BodBmmo (B =0.739; =
0.634; 95% CI [0.593; 0.884]; p < .001) s¢gdeo d3Bscoymebols
LEOBOLEGH03MMo© 8603369wmgs60 ©sdmM30gdgEo
30M900JGHMOMJO0 0ym, 0335 3M5JGH03N BoJBMOL MR™™ dEogMo
3933060 3Jmbs.

3bOowo 2. bdrgbHgbol oy 8909870 3sbgdogdobscodo
IbsymRb0bs s G953060980L (B0 RSFHMGHOL SOPIGOO

bhsdobyozs (n = 296)

B3JEHMO0 M SD 95% CI 3Mmbdsbols
[d30®2; g (o)
bgd
bw35600]

B3JHMO0 1 - ,09mGH0mo,
369396300, 3mdmbogsgonco | 3.76 | 1.01 | [3.64;3.87] | .96
5 36006031600 3020bs”
B5JH™60 2 - 30006037100 © .
3654303790 3Bsymabs” 3.42 | 1.08 | [3.30;3.54] | .93

3500 3. 296b00253698-9¢m980b Fogts Jgsbigdeycro
356980980bs00 Ibs@ymz60bs ©5 B5800980L G0 RsHHHOb
s0f9Gomo bdsBdobiozs (n = 203)

B5JH@60 M SD | 95%CI 30mbB3bOL
[d30©2; 53 ()
bgs
b035600]
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B5gB™M0 1 - 306009909000
dglobgd 539696EHMGO 3m©bs
5 LbMYsEMIPIMH030
X96005330L dboymgbs”

3.13 | 1.16 | [2.96;3.29] | 91

35gBH™M0 2 - 3000603960 ©o
3653G03mwo dboymzbs
3569ydogdby
$953060900Lom30L”

293 | 1.12 | [2.77;3.08] | .93

365930321000 dm3Bogd0l Mo 356gdogdolsdo
3D5YmRboLls s 3MO0BOLME BYoR0MGOIBMD

LEH¥I6EJOT0 356930 gdOLET0 Ladslrbm seddvero dbswymabs
LEOBOLEH03MMs© 3608369 m396 sdom 353006l s3wgbs
4395 3gbHogeroe 0603sGHMM™b, dmbggmmbols 3mGmgdzool
99000935 (gLfimmgdeo o = .0025). 439esBy daogho

Domds 3G5dBH03 o bs-B3939d0b..
06g39J300b 3:mb6EHOMEol wmbolidogdgddo. .
bog6a90m BmIgdoL gi39dE0sbs. ..
Lo0bBMGT>300m-b53MIMBOISGOM. .

@05360UHbENPREEEFHoL by

LoINoE0YMO Loz gdol EsbTsMYDdS. .

306LMboL 3MMHYWLE0MO 39830309630 (1)

739
0.734
0.733
0.704
0.698
0.685

063993000 3mbEBH®Mob 3mbs

| 0.680

LobMASMIOMH030 36MBOYIMYBOL..

| 0.675

3006034900/15390003060m Bmdgdol 3mobs

| 0.668

35600gd0gd0ol dgbabgd 3m©bs

| 0.654

bsbMYPd©MIOOL BsGMMEWMdOL 3m©bs

| 0.649

3900519090 b5dgEO(30bM obToMYdOL. ..

| 0.644

o@O®ObMgdOL Bmdgdol 3¢mEbs

| 0.634

3593065300b bgedgfiymdol 3m@bs

| 0.630

3693963090 D™ ool 3¢m©bs

0.593

303096960 bmIgdol 3mobs

0.591

XMAO0 00M60GHIBHOL 3m©bs
399090 E0bol 3mbs
dmbseobgo dmbsfoegmdol dbsmds
930©9900M@Ma0MHO 30mEbs

0.0

0.590
0.562
0.560
0.535
0.6

0.1 0.2 0.3 0.4 0.5 0.7 0.8
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369530900 530JLOMES 3MJGH0IMO MBMYdOm

90D oL (r =.739; p < .001), 06x39300L 3MbEGHGMEOL
©0bolidogdgddo Imbsfoergmdol IHBsymnbolmsb (r =.734; p < .001)
05 bogebagdm BmAgdoL 4obbmM 309w gdol bgedgfymdobmgol
90Dyl (r =.733; p < .001).

©003M505 2. bA096h02s 356@9309080bsc0do IbsymRib60bs ©s
995800980 300609305 (1 = 296)

3990536 JdMqdTd0 3560gd0gdBY Lodslbm seddmen
3D500Yymx8bsLmsb y39wsbHg dwogho ©sgdomo 3sg3dotmgdo
20903e0bs 356¢07d09d0L Tglobgd 3mbol Jowgdslimsb (r = .698),
3560980900 JoMm30L5030L 365gEH03 I IMIBogdoLlosb (r = .682)
5 3093963090 Mbolidogdgdolsmzol J0MgdvIE MYMOHOME
3bsLmsb (r =.681) (439w p < .001). bbgs 3m33mbgbEJOMH
39530900 995090000 dso ogm (r = .503-.583; yzqgwos p <
.001).
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30MLMboL 3MOHYWs30vIM0 3m9R03096G0 (T)

0bogzs¢mcmo
356930900l dglobgd (3bs 0.698
dBomds 3MogdBH03Mwo Mbs®-B393900L 0.682
3190bom ’
DJOOHO0MO 30bs 3093963090 ™IVl 0.681
3oLOBIMIdMO© ’
361543H03mo Mbat-B393900l
. - 0.661
05305XJMIOM0 99mygbgds
Lo06g30MHT530M-bo3mIb03s30Mm BMdgdols .
(30©bs ’
30©b0L 359myghgds LsbmsMgdMmO30 0.653
30000EOIMd0L 45w9dxmdglgdolmzol ’
L0300 Lfogegdol sbdsmgds 0583

Lo3396bswm-36939630w ...
390059090 bsIYEOE0bM EIBGYdO

0.532
3™©bs
30603960 s LodgEoEobm Bmdgdol 0517
3Mbs ’
©053bmbB03MMm0 Bmdgdol 3mEbs 0.503

Q0530505 3. 390bI053(598-9¢m980L Jogs J9R5b98-9cm0
3569009805080 dYsymRb0Ls ©s (953005980 3026905305
(n=203)

396039035609 dmdBsgdol Mmeo COVID-19-0b
dsmm30L 313393 9630900L BMEOHI0MGd5To

3160039905609 ImbodBogdgeo G®Mm9bobyo gogwowo 3jmbos
LA IBEJdOL 20.6%-b. GHMYBobyoL do3¢ol Fsh39bgdgE0 sbo3sb
JOMNS© 0HBOEOIOMEs: 18-22 Herob LEgb@Hqddo 16.0%-sb 27
§9wb 2000300090990 gdd0 46.7%-0009. SLo30 BHM9bobgol 3sg3wol
LEBSGOLGH0ZMNM© 360d369wMzs60 3Mgod@m®mo ogm: 18-22 ol



35b@gd0980bscodo IbsymRbs s Hgs30m98s 19

LEHI6EJOD FgsMgdom, 23-27 ol bGmwgb®gddo
960620 930l Jobbo 2.15-x96, bonwm 27 ol 3030w gdme
LEHI6E GO0 — 4.30-% 96 Foo0 0gm. 3M5dEH03WO Bod@MGOL
MRO 35000 3563969090 3MH03MEndastg GM9bobyol gogwols
5.86-%9M 1x53HM oo oblimsb ogm @s3sgdomgdvyeo (OR = 5.86;
95% CI [2.63; 13.05]; p < .001), bmgom 09gm®Homwo Rsd@meo, bglo
Q5 bobfogamm 3G ®msds 360336y mgs60 3M50dGHMMId0 56 oym.
39900536 G¥MdT0 303 IRsMg GMYbobyol 3Jmby
H9L3MmbY6EHIOOL 500 THBIYMRLs MBOHM FoMoEo 0ym, 30MY
&960620L 5603Jmby 3MOLEINIZMGOMgddo (M = 3.47 vs. 2.78;
t(201) = -3.85; p < .001). 3ME03M35M9 GHOM9B0bado dmbsfowgmds
9600369036500 04m ©5393806M9090 LolHogmm 3GrMAMmTLmb
(x2(3) =9.68; p = .021; Cramer's V = .218), y3geabg domowo
0539690 0m d900030b60L 3G 580l 39OLEITME30MYdIE9dT0.

COVID-19-0b badslvbm 0mbolidogdgddo dmbsfoggmdols
3990300 9gds s oo F0FsMMYds FBsEYMBEOL
©Mbglsb

COVID-19-0b ds6mm30L 0mbolidogdgddo dmbsfowgmds s0bodbs 79
LEHWIBES (26.7%) s 77 3MOLESFMZMYGODs (37.9%).
b&M9b@gdd0 8mbsfiorgmds MG bdoMo oym MBGMLO sbs30l
dmboffoanggdls s 85953539080 (sbsgo: x2(2) = 11.67; p = .003; Cramer's
V =.20; bgbo: x2(2) = 13.06; p = .001; Cramer's V = .21), bogom
Lobffogerm 3MmyMsdol dobggom 36093bgwmgzsbo gsblbgeggds o6
209m3gbogs. dmbsfowg bEvgbEJdOL s©ddwero dBswymabs
3600369036500 509953700 56M53mbsfioergms 858396909l (M =
3.95 vs. 3.34; t(294) = —-4.18; p < .001). dcmbsfong biynbEgdds 20-
300bg00b60 0bLEGHOMINBEHOL yzgas 06035GHMMT0 MGMH™M Fo®swo
3933590900 s530dLOML, bmem FBsYMELs Yy39wabg derogho
3530060 g0M©s 131539M0 JgEIdIO00 3059gMmB0EgdsL (r = .500; p
<.001). Gga®gbove dmgedo bd3MMsMO J89YOJOOm
305gmaz30¢gds 3BoYmzbolb gemsgmmo 360dgbgarmgsbo
590130009090 3690dGMO0 oym (B = 0.410; B = .449; p = .001).
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399030 YdYgddo COVID-19-0b dsG30L mbolidogdgddo
dmbsffogmds bigs@ol@ozwmao d60d3bgwmabs ogm
053538060900 5153m9b, 439w By Bowoo dskgz969dwom 32
Heobs @ MG®M™b sbsgmdMmOZ Xawndo (x2(2) = 7.89; p =.019; Cramer's
V =.197), ©5 ©500530900b o mob, y3gwabg dswmswro
05h396900m 2015-2020 Fengdol 3mOLEsdmegtgdwyargddo (x2(4) =
20.98; p < .001; Cramer's V = .321). dmbsfioeng

3990536 Jd9dOL 50JdMeo IBIYMGBOS MBOM TosEo 0ym,
300069 5659mbsfowggdol (M = 3.23 vs. 2.78; p = .006; d = 0.40), beargoem
0500 dmEO0oL IBoYMgbs y39wsbg deogmo 353000 JdM@
365930390 Mbsmgd0m dmdBoYdsl (1 = .756), MgmOmOM (300©bsL
(r =.745) @5 35600930900 Fgbobgd 3m©bLL (r =.727) (939w p < .001).

3bOOWO 4. 32965Us00053(98-9¢9800 850023¢79b0¢v0
UAsAobdozoms 860d369¢mm3560 sbmgosgogdo (n = 203)

0600035¢™60 (3350 x2(df) P Cramer’
sV
COVID-19 9s6agols 91530 (32+ fgawo) | 7.89 (2) .019 197
©mbolidogdgddo 53536900l 20.98 (4) | <.001 321
9mbsfomgmds $gwo (2015-2020
fiergodo)
3160333569 Lobfoganm 9.68 (3) .021 218
COVID-19 36000
9l Bsgdg0 (8903065)
3960620
9053000 356gd0gddo | Ldgbo (Joero) 6.72(2) | .035 .182
8mbsfioegmdol domgds | Labfogemem 14.18 (3) | .003 264
3610505
(8903065)

3b®owo 5. COVID-19-0b ds6m30b mmbolidogdgddo 8mbspoerg s
36590bsfocng bhecogbBdgbol doger 3s6gdogdobsdo dbswymaubobs
@5 075300980l 09026029¢70 20060LS 5 SBSHHOZ2I0 bS8l

G9935L985
06000353™M0 5653mbsfjoamg | dmbsfiogrg
(n=217) (n=179)
M SD M SD

3560930900l dgLsbgd (3bs 3.65 1.13 3.89 1.22
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03000930MM{0MM0 @b 3.82 1.03 | 4.22 0.96
X MO0 039960F9EHOL 30©bs 3.65 1.19 4.10 1.20
369396300 BmIgdol b 3.60 1.11 4.26 1.01
35d30b5300bL bgedgfymdol 3mwbs 3.50 126 | 4.03 1.17
MLBOgMmbMmadol Bmdgdol 3mbs 3.83 1.21 4.10 1.27
3090969960 BmIgdoL 3m©bs 3.91 120 | 4.32 1.17
06g39J300L 3mbEHMHmeol 3mobs 3.59 124 | 410 1.22
Lo0bRMOT530M-LogmInbogsgom 3.58 125 | 391 1.25
©™bolidogdgdol 3mwby

L5BMASMIIMH0Z0 (36MdOYMHGOOL 3.54 1.25 4.00 1.24
5050 g00L (300bs

L5BMASMGOOL B EMdOL (320065 3.44 1.28 3.87 1.36
3w06039960/B5390306m BmIgdol 3.65 1.17 3.97 1.20
30bs

©0536mbGH03MM0 Bdgdol 3mebs 3.53 123 | 3.82 1.27

390999090 L53gEOE0bM Esbdstgdol | 3.43 125 | 3.78 1.30
30bo

30bs G9wgdgoEobol 360d369wmdol 2.73 145 | 3.53 1.36
dgliobgd

103 SE0IOO ogagdol EsbTsMgds 3.22 1.33 3.60 1.40

L593w9MboM-30M939630@
©mbolidogdgddo Imbsfongmdsdo

dmbsolgo Imbsfioegmdol dbsmds 3.78 120 | 4.44 0.93
dDsmdS 3M0gBH03wo »bsd-Bz93900L 3.10 1.30 | 3.75 1.37
3mboom

06g399300L 3mbEGHOMeol pmboldogdgddo | 3.09 1.31 3.78 1.28
dmbofoamgmdol Iboygmnbs

Lo5690m BmIgdob 9g39dEH0sbs© 3.23 129 | 413 1.15
39350900 bgandgfiymds

COVID-19-0b 856:0030L 0mbolidogdgddo dmbsfoeng
3MOLEOTMZMHIOMEGOO IO 9833LJdBIE MboggdLoE EH0
d9d9600 3M5d3H039wo Mbsdgdol 3603369wmdsL Mo
39600930 45093m3o. 50b0dbo MBsMmgdol 360d3zbgermds
COVID-19-0l 356030L 0mbolidogdgddo dmbsfioergmdobsmazols
Lodwgoeme 3.44 Moo dgi3sbios (SD = 1.33; 95% CI [3.14; 3.74]),
dmbsffoengmdol bamolbby domo gogargbs 3.38 Jmwoom (SD = 1.32;
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95% CI [3.08; 3.68]), begwm COVID-19-0b 9939d&0sbo domomzolomgol
LoFotMem 1bs69dmsb Fgbododolimds 3.18 Jmwoom (SD = 1.21; 95% CI
[2.91; 3.46]). dmbsforgms dbmerme 22.1%-b (n = 17) 3jmbos
bgdolsfzmdo BLodmemaomMmo 56 gamEowmo dbsMsF Mo,
0930 74.0% (n = 57) bgoglo FbodsFgMob domgdol Lvymzowl
399mboE9309, bergrm 3margygdobgsh 3Hmgglomeo dbsdsFg@ol
do0gdol Lvymzowo 96.1%-b (n = 74) qodmogwobs.

10000/0 96.1(y0
74.0%

80.0%
60.0%

40.0%
22.1%

0.0%
B berdobsfigmdo gdmEorymo JbsMmEsF oS

B 9903060 oM FIMHOL J0gdol br@zowo
H 3600g89b0Eo dbsMsF Mol LrMH30wo

Q0530505 4. 390bI053(3:989¢rsm30L bgerdobsfizcomdo
dbsers F9ms COVID-19-0b bsdsbrpber 0mbolbdogdgddo Bstorrgernmbols
39(ocmdo (n=77)

LogobdsbosmEgdEM Lo FoMMYdgd0 3560gdogdolodo
dBo0YmxBbols s 3MHODOLEO Mgoa0Mgdol
995399GH056MdoL 5do@gdolismzol

LGHMI6EJOO OPIIOMOE B31YdPHIH O3MTsdEgro
39650900l O™l 356gdogdobodo IbsymBbobs s
6953060900 MYbOHWbzgmymasdo (M = 4.04; SD = 1.09), b 81.1%
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dbsOL MFgMH s 35698093056 353806900 LozoMbgdOL
Lobffogerm 3MmyMsdgddo 93s530m 06@gaMogost (M = 4.32; SD = 0.95).
Lodmdogeem BsFoMHmgdgdL dmemol 439w sBg bdoMow olabgws
535390000 BHM9b0byd0 3e0bozw®o s bsdgwoogobm
©mbolidogdgdolsmzol (43.6%), 9999y 3609396300
©0bolidogdgdobsmgzol (25.0%).

39903 J¥MqdToE Fomowo 0gm 356gdogdmsb
053538069090 Ls30MbgdOL 37M03Mddo 0BG gAMoL
dbsmsFgMs (M = 4.40; SD = 0.95) s 3996H0329dol
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Introduction

The COVID-19 pandemic became one of the most significant public
health crises of the twenty-first century. As of October 1, 2026,
approximately 780 million cases and more than 7.1 million deaths had
been reported worldwide, including approximately 1.8 million cases and
more than 17,000 deaths in Georgia. The pandemic had a significant
impact on healthcare, economic, social, and educational systems and
clearly demonstrated the vulnerability of both national and global health
systems. The experience of the pandemic highlighted the importance of
the public health aspects of pandemic preparedness and response,
including infection control, public communication, vaccination, and
misinformation management.

The pandemic also clearly demonstrated the importance of a well-
prepared healthcare workforce and the particular role of undergraduate
education in this process. It is within higher education that future
healthcare professionals should develop the knowledge and practical
competencies needed to address global public health challenges and real-
world needs. Accordingly, the higher education system bears significant
responsibility for ensuring the strategic alignment of future healthcare
professionals’ qualification profiles and practical competencies with
contemporary professional and societal demands.

During the COVID-19 pandemic, students in biomedical and health
sciences across many countries actively participated in clinical and
public health response activities. In Georgia, nearly 2,000 students
received specialized training as part of the pandemic response.
Approximately half of them joined the healthcare system as an additional
workforce before completing their studies. In addition, around 500
students participated in communication and educational activities
through the “MED-iators” network. This experience demonstrated the
existing potential of students while also highlighting the need to develop
relevant theoretical knowledge and practical skills before a crisis, within
undergraduate education.
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Accordingly, there was a clear need to assess the extent to which
undergraduate educational programs in biomedical and health sciences
in Georgia provide students and alumni with the theoretical knowledge
and practical competencies required for pandemic preparedness and
response.

Aim and Objectives of the Study

The aim of the present study was to comprehensively evaluate the
theoretical and practical components of undergraduate curricula in
biomedical and health sciences (medicine, dentistry, pharmacy, nursing,
and public health) offered by higher education institutions in Georgia,
assessing their effectiveness in developing students’ competencies for
pandemic preparedness and response, using students’ participation in
preventive, communication, and clinical activities during the COVID-19
pandemic as a case example.

The objectives of the study were:

1. To conduct and analyze surveys among final-year students
enrolled in biomedical and health sciences programs (medicine,
dentistry, pharmacy, nursing, public health) at higher education
institutions (HEIs) in Georgia during the 2023-2024 academic
years, as well as among alumni of the same programs from the
2015-2024 academic years.

2. To analyze and evaluate biomedical and health sciences
curricula offered by HEIs in Georgia in the context of the
COVID-19 pandemic and assess the extent to which these
programs enable students to develop competencies required for
pandemic preparedness and response.

3. To conduct and analyze semi-structured interviews with HEI
educators and curriculum committee heads in Georgia and in
selected European countries.

4. To conduct and analyze semi-structured interviews with
national and international public health experts to identify
priority areas for improving undergraduate education in
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biomedical and health sciences in the context of pandemic
preparedness and response.

5. To synthesize survey and interview findings in order to examine
the perspectives of students, HEI educators, curricular
committee heads, and public health experts; to identify the
strengths and weaknesses of theoretical knowledge and practical
skills; and to develop potential solutions to strengthen
preparedness and ensure an effective response to future
pandemics.

6. To propose possible solutions for improving relevant aspects of
undergraduate educational programs in biomedical and health
sciences from a public health perspective and develop
recommendations to ensure preparedness and effective response
to future pandemics.

Scientific Novelty and Practical Value of the Study

The present doctoral research addressed an existing knowledge gap in
the field of pandemic preparedness and response by providing, for the
first time, a comprehensive assessment of undergraduate education in
biomedical and health sciences (medicine, dentistry, pharmacy, nursing,
and public health), based on the integration of the diverse experiences
and perspectives of multiple stakeholders—students, alumni, educators,
curricular committee heads, and public health experts.

The study examined pandemic preparedness and response as a
multidimensional process linked to education, health workforce
development, and health system resilience. The findings and
recommendations developed through the study may be used to support
the development of educational programs in biomedical and health
sciences and to strengthen pandemic preparedness and response both in
Georgia and internationally. Furthermore, no mixed-methods study of
comparable scope on this topic had previously been conducted in
Georgia.



35b@gd0980bscodo IbsymRbs s Hgs30m98s 35

The study findings allow for the identification of several practical
directions that may be applied by both higher education institutions and
health and public health systems.

Based on these findings, the following initiatives may be considered and
further developed:

At the academic level: through the development of
undergraduate curricula in medicine, dentistry, pharmacy,
nursing, and public health.

At the system level: toward strengthening the preparedness of
the health workforce and public health systems.

The study identified the following:

1.

Insufficient integration of competencies into existing

curricula: The need for clearer and more systematic integration
of key pandemic preparedness and response competencies into
undergraduate educational programs was identified.

Lack of specialized educational modules: A lack of elective
courses and thematic modules focused on pandemic
preparedness and response at the undergraduate level, as well as
insufficient integration of such content, was identified.

Limited use of simulation-based learning: Insufficient regular
use of simulated emergency exercises and simulation-based
learning within the educational process was identified.
Insufficient interdisciplinary collaboration: The need to expand
interdisciplinary learning, communication, and professional
collaboration across different health disciplines was identified.
Limited extracurricular opportunities: Limited development of
informal initiatives, summer schools, and workshops focused on
pandemic preparedness and response was identified.

Gaps in institutional partnerships: The need to strengthen
collaboration and improve multisectoral coordination among
universities, healthcare institutions, and public health
authorities was identified.
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7. Absence or insufficient development of reserve and volunteer
systems: The need to establish and further develop crisis-
response reserve networks and volunteer programs involving
students and alumni was identified.

8. Limited research activity: The need to strengthen research
activities, knowledge exchange, and academic collaboration in
the field of pandemic preparedness and response was identified.

Structure and Volume of the Study

The dissertation consists of an introduction and four chapters, a
conclusion, practical recommendations, and nine appendices. The
dissertation comprises 112 pages, formatted in accordance with APA
style. It includes 23 tables and 20 figures, while the reference list
contains 128 sources.

Approbation of the Study

The findings of the study were presented and discussed at international

and national conferences and university congresses:

Oral presentation: InTech4MED National Conference, September 28,
2024, Thbilisi, Georgia;

E-poster: AMSE 2024 International Conference, Association of Medical
Schools in Europe, October 17-19, 2024, Thessaloniki, Greece;

Oral presentation: MEDIC2024 International Conference, November 28,
2024, Thilisi, Georgia;

E-poster: ORPHEUS 2025, Organisation of PhD Education in
Biomedicine and Health Sciences in the European System, April
10-12, 2025, Dubrovnik, Croatia;

Public lecture: “Interdisciplinary Approaches to Pandemic Education:
The Role of Biomedical and Health Sciences Curricula in
Responding to Future Pandemics”;

Public lecture: “Pandemic Preparedness in Biomedical Education: What
COVID-19 Taught Us and How to Prepare for the Next
Pandemic.”
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Theoretical and Methodological Framework of the
Study

This doctoral study employed a descriptive research design using a
mixed-methods methodological approach. Given the multidimensional
nature of pandemic preparedness and response, the study used
triangulation of cross-sectional quantitative and qualitative approaches.
The quantitative component enabled the assessment of participants’
experiences, perceptions, and levels of preparedness, while the
qualitative component facilitated a comprehensive and in-depth
examination of educational programs, institutional environments, and
expert perspectives. The study integrates four independently conducted
studies:

1. A quantitative study of final-year students enrolled in
undergraduate programs in medicine, dentistry, pharmacy,
nursing, and public health, using a 37-item survey;

2. A quantitative study of alumni from the same programs, using a
34-item survey;

3. A qualitative study involving HEI educators and curricular
committee heads, using interviews comprising 4 and 6 open-
ended questions;

4. A qualitative study involving public health experts, using an
interview comprising 5 open-ended questions.

Quantitative and qualitative findings were integrated at the
interpretation stage using a convergent mixed-methods approach,
allowing shared patterns, recurring themes, and differing perspectives to
be examined within a single analytical framework.
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Target Groups

The study groups included final-year students (n = 296), the majority of
whom were aged 18-22 years (63.5%; n = 188). In terms of gender, most
were female (69.3%; n = 205), followed by male (28.4%; n = 84), while
2.4% (n = 7) did not report their gender. Alumni from 2015-2024 (n =
203) were predominantly aged 27-31 years (49.3%; n = 100). Most were
female (65.0%; n = 132), followed by male (31.5%; n = 64), while 3.4% (n
=7) did not report their gender. The study also included educators and
curricular committee heads (n = 30), the majority of whom were
educators (n = 25), with biomedical sciences representing the largest
professional group (37%; n = 11); and public health experts (n = 21),
primarily representing Georgia (n = 11), the United Kingdom (n = 3), the
United States (n = 2), and Germany (n = 2).

Study Instruments and Data Analysis

Quantitative data were analyzed using IBM SPSS Statistics, versions 30.0
and 31.0. Descriptive statistics were used to summarize demographic
characteristics and key study variables. Inferential analyses included
independent-samples t-tests, one-way analysis of variance (ANOVA),
Pearson and Spearman correlation analyses, multiple linear regression,
and binary logistic regression. Statistical significance was set at p < 0.05.

Qualitative data were analyzed using inductive reflexive thematic
analysis. ATLAS.ti 23.2.1 was used for the analysis of data from public
health experts, while MAXQDA 24.5.1 was used for data from HEI
educators and curricular committee heads. The analysis involved data
coding, identification and refinement of themes, and interpretation of
the findings.
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Study Results

Overall Assessment of Pandemic Preparedness and Response
Among Students and Alumni

Students rated their overall preparedness to respond to pandemics at a
mean of 3.50 (SD = 1.14; 95% CI [3.37, 3.63]), with 57.4% indicating that
they felt somewhat or fully prepared. Across the 20-item pandemic
preparedness and response instrument, mean scores ranged from 2.95 to
4.02. Knowledge of hygiene measures received the highest rating (M =
4.02; SD = 1.20), whereas knowledge of the role of telemedicine gained
through the curriculum received the lowest rating (M = 2.95; SD = 1.47).
Relatively lower scores were observed for practical skills preparedness
(M = 3.27; SD = 1.34) and the contribution of simulation-based learning
to participation in therapeutic and preventive activities (M = 3.32; SD =
1.36).

5
4.02

4
2 2.95
g 3
S

2

1

B Knowledge of Hygiene Measures B Knowledge of Telemedicine

Diagram 1. Highest and lowest rated pandemic preparedness and
response items among students (n = 296)
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Alumni rated their overall preparedness to respond to pandemics at a
mean of 2.95 (SD = 1.15; 95% CI [2.79, 3.11]). In terms of response
distribution, 37.9% considered themselves somewhat or fully prepared,
35.0% considered themselves somewhat or completely unprepared, and
27.1% reported a neutral level of preparedness.

Across the 10-item instrument, mean scores ranged from 2.72 to 3.16.
The highest-rated item was the practical application of knowledge
acquired in public health (M = 3.16; SD = 1.30), while the lowest-rated
item was the contribution of simulation-based learning to participation
in therapeutic and preventive activities (M = 2.72; SD = 1.32).
Preparedness in practical skills required for pandemic management and
response was also rated comparatively low (M = 2.92; SD = 1.22).

Table 1. Alumni ratings of theoretical knowledge and practical skills
related to pandemic preparedness and response (n = 203)

Item M SD | 95% CI
[lower;
upper
bound]

Knowledge about pandemics 3.15 | 1.34 | [2.97, 3.34]

Theoretical preparedness for preventive 3.13 | 1.27 | [2.96, 3.31]
measures

Knowledge of informational and 3.03 | 1.31 | [2.85, 3.22]
communicational measures

Use of expertise for public welfare 3.16 | 1.30 | [2.98, 3.34]
Clinical and medical measures 2.92 | 1.35 | [2.73,3.10]
Contribution of simulation-based 2.72 | 1.32 | [2.54,2.91]
learning

Diagnostic measures 2.97 | 1.33 | [2.78, 3.15]
Emergency care knowledge 291 | 1.36 | [2.72,3.10]
Practical skills for preparedness 292 | 1.22 | [2.75, 3.09]

Confident application of skills 3.07 | 1.25 | [2.90, 3.24]
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Both the 20-item and 10-item instruments demonstrated high internal
consistency based on Cronbach’s alpha, while factor analysis identified
two factors among both students and graduates. In both groups,
components related to theoretical knowledge received higher ratings
than those related to clinical and practical readiness. Furthermore, both
the theoretical factor (B = 0.246; f = 0.213; 95% CI [0.101, 0.391]; p <
.001) and the practical factor (B = 0.739; = 0.634; 95% CI [0.593, 0.884];
p < .001) were statistically significant independent predictors of
perceived readiness, although the practical factor demonstrated a
stronger association.

Table 2. Descriptive statistics of the two pandemic preparedness and
response factors as rated by students (n = 296)

Factor M SD 95% CI | Cronbach’s
[lower; | Alpha ()
upper
bound]

Factor 1 — ,Theoretical, [3.64;

preventive, communicative, and 3.76 | 1.01 ) .96

.. N 3.87]
clinical knowledge
F 2 — ,Clinical and ical 3.30;

actor ‘ inical and practica ) 342 | 1.08 [ 93
pandemic response preparedness 3.54]

Table 3. Descriptive statistics of the two pandemic preparedness and
response factors as rated by alumni (n = 203)

Factor M SD 95% CI | Cronbach’s
[lower; | Alpha (x)
upper
bound]

Factor 1 — ,Foundational

pandemic knowledge and public 3.13 | 1.16 [2.96; 91
» 3.29]

health preparedness

Factor 2 — ,Clinical and practical 2903 | 1.12 [2.77; 93

pandemic response preparedness” 3.08]
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The Role of Practical Training in Pandemic Preparedness and
Crisis Response

Among students, perceived preparedness to respond to pandemics
showed statistically significant positive correlations with all assessed
items, even after Bonferroni correction (adjusted o = .0025). The
strongest correlations were observed with preparedness in practical skills
(r=.739; p < .001), readiness to participate in infection control measures
(r=.734; p < .001), and preparedness to support the effective
implementation of emergency measures (r = .733; p < .001).

Item Pearson's Correlation Coefficient (r)

Readiness in Practical skills

0.739
Participate in infectious control measures

0.734

Facilitate emergency measures

0.733

Communication measures

0.704
0.698

Diagnostic Measures

Contribution of Simulation-Based Learning 0.685
Infection Control Knowledge | 0.680
Public Awareness in Pandemics | 0.675
Clinical Measures | 0.668
Knowledge of Pandemics | 0.654
Public Engagement in Pandemics | 0.649
Emergency Care for Patients | 0.644
Safety Measures 0.634
Vaccination Promotion 0.630
Preventive Measures 0.593
Hygiene Measures 0.591
Herd Immunity Knowledge 0.590
Telemedicine Knowledge 0.562
Readiness to Volunteer in Emergencies 0.560
Epidemiological Knowledge 0.535
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Figure 2. Correlation of students’ pandemic preparedness and response
(n =296)
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Among alumni, the strongest positive correlations with perceived
preparedness to respond to pandemics were observed for knowledge
about pandemics (r = .698), practical training for pandemic management
(r =.682), and theoretical knowledge related to preventive measures (r =
.681) (all p < .001). Correlations with the remaining components were
comparatively weaker (r = .503-.583; all p < .001).

Ttem Pearson's Correlation Coefficient (r)
Knowledge about pandemics 0.698
Practical skills for preparedness 0.682
Theoretical knowledge for preventive measures 0.681
Confident application of practical skills 0.661
Informational and communicational measures 0.660
Use of expertise for public welfare 0.653
Contribution of simulation-based learning 0.583
Emergency care knowledge 0.532
Clinical and medical measures knowledge 0.517
Diagnostic measures knowledge 0.503

0o 01 02 03 04 05 06 07 08

Figure 3. Correlation of alumni-rated pandemic preparedness and
response (n = 203)
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The Role of Extracurricular Training in Developing
Competencies for COVID-19 Response

Extracurricular preparatory training had been completed by 20.6% of
students. Participation in such training increased with age, from 16.0%
among students aged 18-22 years to 46.7% among those older than 27
years. Age was a statistically significant predictor of training
participation: students aged 23-27 years and those older than 27 years
had 2.15-fold and 4.30-fold higher odds, respectively, of completing
extracurricular training compared with students aged 18-22 years.
Higher scores on the practical preparedness factor were associated with
5.86-fold higher odds of completing extracurricular training (OR = 5.86;
95% CI [2.63, 13.05]; p < .001), whereas the theoretical factor, sex, and
academic program were not significant predictors.

Among alumni, perceived preparedness was higher among those who
had completed extracurricular training than among those who had not
(M = 3.47 vs. 2.78; t(201) = -3.85; p < .001). Participation in
extracurricular training was significantly associated with academic
program (x2(3) = 9.68; p = .021; Cramer’s V = .218), with the highest rate
observed among alumni of medicine programs.

Participation in COVID-19 Response Activities and Its
Association with the Level of Preparedness

Participation in COVID-19 response activities was reported by 79
students (26.7%) and 77 alumni (37.9%). Among students, participation
was more common among older participants and men (age: x%(2) = 11.67;
p =.003; Cramer’s V = .20; sex: x2(2) = 13.06; p = .001; Cramer’s V = .21),
while no significant differences were observed across academic
programs. Students who participated in COVID-19 response activities
reported significantly higher perceived preparedness than non-
participants (M = 3.95 vs. 3.34; t(294) = —4.18; p < .001). Participating
students also reported higher scores across all items of the 20-item
instrument. Preparedness was most strongly associated with satisfaction
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with their own actions during the response (r = .500; p < .001). In the
regression model, satisfaction with their own actions was the only
significant independent predictor of preparedness (B = 0.410; § = .449; p
=.001).

Among alumni, participation in COVID-19 response activities was
significantly associated with age, with the highest rate observed among
those aged 32 years and older (x%(2) = 7.89; p = .019; Cramer’s V = .197),
and with year of graduation, with the highest rate observed among
alumni who graduated between 2015 and 2020 (x%(4) = 20.98; p < .001;
Cramer’s V = .321).

Alumni who participated in COVID-19 response activities reported
higher perceived preparedness than non-participants (M = 3.23 vs. 2.78;
p =.006; d = 0.40). Among participating alumni, preparedness was most
strongly associated with practical skills training (r = .756), theoretical
knowledge (r = .745), and knowledge about pandemics (r =.727) (all p <
.001).

Table 4. Statistically significant associations identified among alumni
(n =203)

Item Variable x2(df) P Cramer’s V
Participation in Age (32+ years) 7.89 (2) | .019 197
COVID-19

Graduation year 20.98 <.001 | .321

Response Activities
(2015-2020 years) | (4)

Extracurricular Educational 9.68 (3) | .021 218
COVID-19 program

preparedness (medicine)

training

Willingness to Gender (Female) | 6.72(2) | .035 .182
participate in Educational 1418 | .003 | .264

future pandemics Program 3)

(medicine)
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Alumni who participated in COVID-19 response activities viewed the
practical skills acquired at university positively in terms of their
relevance to real-world pandemic settings. The importance of these skills
for participation in COVID-19 response activities received a mean rating
of 3.44 (SD = 1.33; 95% CI [3.14, 3.74]), their perceived impact on the
quality of participation was rated at 3.38 (SD = 1.32; 95% CI [3.08, 3.68]),
and their alignment with the skills required for effective COVID-19
management was rated at 3.18 (SD = 1.21; 95% CI [2.91, 3.46]). Only
22.1% of participants (n = 17) had access to psychological or emotional
support, although 74.0% (n = 57) indicated that they would have liked to
receive such support. In addition, 96.1% (n = 74) expressed a desire for
professional support from colleagues.

100.0% 96.1%
80.0% 74.0%
60.0%

40.0%

22.1%
- -
0.0%

B Available emotional support

M Desire for emotional support

M Desire for professional support

Figure 4. Support available to alumni during their participation in
COVID-19 response activities (n = 77)
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Table 5. Assessment of theoretical knowledge and practical skills related
to pandemic preparedness and response among participant and non-
participant students in COVID-19 response activities

Item Non-participant | Participant
(n=217) (n=79)
M SD M SD
Knowledge about Pandemics 3.65 1.13 3.89 | 1.22
Epidemiological Knowledge 3.82 1.03 4.22 | 0.96
Herd Immunity Knowledge 3.65 1.19 410 | 1.20
Preventive Measures Knowledge 3.60 1.11 4.26 | 1.01
Vaccination Promotion Knowledge 3.50 1.26 4.03 | 1.17
Safety Measures 3.83 1.21 4.10 | 1.27
Hygiene Measures 3.91 1.20 432 | 1.17
Infection Control Knowledge 3.59 1.24 4.10 | 1.22
Knowledge of Informational and 3.58 1.25 391 | 1.25
Communicational Measures
Raising Public Awareness Knowledge | 3.54 1.25 4.00 | 1.24
Increasing Public Engagement 3.44 1.28 3.87 | 1.36
Knowledge
Clinical/Medical Knowledge 3.65 1.17 3.97 | 1.20
Diagnostic Measures Knowledge 3.53 1.23 3.82 | 1.27
Emergency Medical Care Knowledge | 3.43 1.25 3.78 | 1.30
Telemedicine Knowledge 273 1.45 3.53 | 1.36
Contribution of simulation-based 3.22 1.33 3.60 | 1.40
learning
Volunteer Readiness 3.78 1.20 444 | 093
Practical Skill Preparedness 3.10 1.30 3.75 | 1.37
Participation in Infection-Control 3.09 1.31 3.78 | 1.28
Measures
Facilitation of Emergency Measures 3.23 1.29 413 | 1.15
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Educational Needs for Enhancing Pandemic Preparedness
and Effective Crisis Response

Students rated the contribution of undergraduate education to pandemic
preparedness and response positively (M = 4.04; SD = 1.09), and 81.1%
supported the clearer integration of pandemic-related content into
curricula (M = 4.32; SD = 0.95). The most frequently identified future
educational need was additional training in clinical and medical response
activities (43.6%), followed by training in preventive measures (25.0%).

Among alumni, support was also high for integrating pandemic-related
topics into the curriculum (M = 4.40; SD = 0.95) and for improving
curricula to better equip students with theoretical knowledge and
practical skills (M = 4.46; SD = 0.87). The most frequently identified
future educational need was additional education and training in clinical
and medical response activities (38.9%).

Percent %

0 10 20 30 40 50

Conducting additional educational trainings for 43.6%
implementation of clinical/medical measures (n=129)
Conducting additional educational trainings for

25.0% (n=74)

implementation of preventive measures

Strengthening theoretical teachings about pandemics in the
educational curriculum

16.6% (n=49)

Conducting additional educational trainings for
. . . . - 14.9% (n=44)
implementation of informational-communicational measures

Figure 5. Students’ rating of future educational needs related to
pandemic preparedness and response (n = 296)
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Integration and Triangulation of Qualitative Findings with
Quantitative Results

The qualitative study included 30 Georgian respondents, 25 educators
and 5 curricular committee heads, while the results from 3 international
curricular committee heads were used for triangulation purposes.
Thematic analysis identified three main areas: strengthening institutional
readiness, enhancing public health communication, and building
research and collaborative capacity.

3% 3%
10%

A

37%

33%

» Biomedical Sciences ® Clinical Medicine ® Public Health ® Dentistry ® Nursing ® Pharmacy

Figure 6. Demographic characteristics of HEI educators and curricular
committee heads by professional and academic field (n = 30)

Table 6. International curricular committee heads (n = 3)

Gender | Program Academic position Country
Female | Medicine Vice Rector of Medical School Belgium
Male Medicine Professor at the Medical School Germany
Male Medicine Vice Dean of General Surgery Armenia

Among educators and curricular committee heads, 53% (n = 16)
emphasized the importance of integrating pandemic preparedness and
response into curricula, while 47% (n = 14) identified infection control
and epidemiology as important components of the educational process.
Strengthening the teaching of practical skills and preventive medicine
was highlighted by 30% (n = 9), while 37% (n = 11) supported hybrid
and simulation-based learning.
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As one respondent noted: “The curriculum provides only theoretical
knowledge, which is insufficient. This knowledge needs to be deepened
through the addition of practical skills and greater emphasis on
preventive measures and skills related to caring for the

community.” [Educator N3, Biomedical Sciences]. Knowledge and
experience sharing was identified as an important component by 63% (n
=19), of whom 47% (n = 9) placed particular emphasis on intersectoral
collaboration.

The public health expert study included 21 respondents. Thematic
analysis identified four main areas: foundations and core competencies
for preparedness, embedding pandemic preparedness within
undergraduate education, building institutional and expert capacity for
preparedness and preparedness as a shared societal and public health
responsibility.

0 2 4 6 8 10 12
B Georgia I — 11
B United Kingdom [N 3
mUSA . 2
B Germany I 2
B Australia N
B Denmark L
B Armenia .

Figure 7. Demographic characteristics of public health experts by
country (n=21)

Approximately 90% of experts identified epidemiological knowledge,
surveillance, and outbreak management as core competencies. Around
75% considered experiential and practice-based learning important,
while approximately 80% emphasized the value of simulation-based,
emergency, and crisis-oriented training. Approximately 80% of
participants supported broader integration of pandemic preparedness and
response into curricula, while 85-90% regarded public health
communication and misinformation management as important
components.
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Active student engagement was supported by approximately 80% of
experts, while around 70% emphasized community engagement and
social responsibility. As one expert noted: “Schools and faculties of
biomedical and health sciences can play a critical role in strengthening
future pandemic preparedness by integrating practical, data-driven
public health competencies into their curricula and creating structured
opportunities.” [Denmark]

The qualitative findings were consistent with the quantitative results and
further reinforced the importance of strengthening practical preparation
alongside theoretical knowledge, expanding simulation- and experience-
based learning, improving curricular integration, strengthening public
health communication, and promoting intersectoral and interdisciplinary
collaboration as key educational priorities for pandemic preparedness
and response.

Conclusions Based on the Study Findings

The present study demonstrated that undergraduate education in
biomedical and health sciences in Georgia only partially equipped
students and alumni with the competencies needed for pandemic
preparedness and response. The integrated analysis of the quantitative
and qualitative components of the study identified the following key
trends:

1. Imbalance between theoretical and practical components: In
respondents’ self-assessments, the level of theoretical knowledge
was significantly higher than their clinical and practical
preparedness.

2. Determinant role of practical preparation: The level of practical
skills acquisition was found to be strongly and positively
correlated with the perceived level of preparedness for
pandemic response.
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3. Effect of real-world experience: Students and alumni who
participated in COVID-19 response activities reported higher
levels of preparedness than those who did not participate.

4. Importance of non-formal education: Participation in
extracurricular supplementary preparatory training was
positively associated with professional preparedness.

5. Need for curriculum reform: The majority of students and
alumni supported clearer and more systematic integration of
pandemic preparedness and response into educational programs.

6. Expert priorities: Educators, curricular committee heads, and
public health experts prioritized practical and simulation-based
learning, competencies in epidemiology and infection control,
public health communication, misinformation management,
student engagement, and intersectoral collaboration.

The study findings indicated that pandemic preparedness and response is
a multidimensional process that extends beyond theoretical knowledge
alone. Effective preparation requires the practical application of
theoretical knowledge, experience gained in real-world or simulated
settings, the development of public health communication, and
institutional support.

Accordingly, the further development of undergraduate programs in
biomedical and health sciences should focus on the systematic curricular
integration of pandemic preparedness and response competencies,
strengthening practical and simulation-based learning, and creating
structured experiential learning opportunities for students.

Strengthening these areas will help establish a closer link between
undergraduate education and the needs of the public health workforce.
This will equip future health professionals with the key competencies
required for effective response during pandemics and other public health
emergencies. In turn, this approach will strengthen health workforce
resilience and professional preparedness, thereby improving the capacity
and resilience of the public health system as a whole.
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Practical and Policy Recommendations Informed by
the Study Findings

1. Systematic academic integration: Clear and systematic
integration of pandemic preparedness and response
competencies into existing undergraduate programs in
biomedical and health sciences.

2. Practical and simulation-based learning: Strengthening practical
and experiential learning, including the regular use of
simulation-based learning and emergency preparedness
exercises.

3. Interdisciplinary and Intersectoral Collaboration: Promote the
expansion of interdisciplinary education and communication
across different areas of healthcare, as well as collaboration
among universities, healthcare institutions, and public health
agencies.

4. Research activities and academic exchange: Promoting research
activities, knowledge exchange, and academic collaboration in
the field of pandemic preparedness and response.

These recommendations are aimed at strengthening pandemic
preparedness and response capacities within undergraduate education,
the health workforce, and public health systems.
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