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Abstract

Background: Online learning has emerged as an alternative educational approach in
medical education when conventional clinical training is restricted, with potential effects
on student well-being and clinical competency.

Objectives: To compare perceived impacts of online learning on health and clinical skills
among fourth-, fifth-, and sixth-year students.

Methods: This cross-sectional analytical study included 34 medical students from years
4-6 using proportionate stratified sampling. A 24-item questionnaire covering seven
domains was used. (Cronbach’s alpha = 0.65). Data were analyzed using descriptive
statistics and one-way ANOVA, post hoc pairwise comparisons were conducted using the
LSD.

Results: The response rate was 85%. Most respondents were fifth-year students (47.1%)
with a mean online learning duration of 17.5 hours/week. Fourth-year students
experienced the greatest physical impact, including office syndrome (MD 1.25, 95% Cl
0.26-2.24, p=0.008), eye strain (MD 1.60, 95% CI 0.58-2.62, p=0.004), and insomnia (MD
1.13, 95% Cl 0.28-1.98, p=0.009), and reported significantly higher stress and anxiety (MD
1.13, 95% Cl 0.24-2.02, p=0.009 and MD 1.50, 95% Cl 0.56-2.44, p=0.003) than other
groups. Leadership and adaptation skills were more affected in junior students, while
sixth-year students reported the least impact on examination performance.

Conclusion: Online learning affected physical health, mental health, social wellbeing,
clinical skills, and learning outcomes differently across academic years, with fourth -year
students most affected and sixth-year students least affected.

Keywords: online learning, clinical-year medical students, mental health, clinical skills
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m‘s'mﬁ 1 Baseline characteristics of medical students
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Variable Number (%) N = 34
WA N(%)
%18 18 (52.9)
AN 16 (47.1)
FuT n(%)
U4 8 (23.5)
U5 16 (47.1)
U6 10 (29.4)
GPA n(%)
< 3.00 2(5.9)
3.00 - 3.49 18 (52.9)
> 3.50 14 (41.2)
szpzaannsiseusaulal (@alusdad) n(%)
0-2 ./ 12 (35.3)
>2-4 %3./7U 8 (23.5)
>0-6 ¥3./7U 12 (35.3)
>6 U3/ 2(5.9)
SruuTuiiBeuseulay (Judeduaii) n(%)
0-1 w/dUami 8 (23.5)
2-3 Ju/dUnm 6 (17.6)
4-5 u/dam 20 (58.9)
svaznainisiteusaulatduenaudud $2lusy/dUav (Mean + SD)
U4 18.3 (14-24)
U5 17.5 (12-22)
U6 7.2 (4-10)
TsaUs23167 n(%)
Major Depressive disorder (MDD) 1(2.9)
Allergic Rhinitis (AR) 1(2.9)
Urticaria 1(2.9)
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A15747i 2 Perceived impacts of online learning on health and clinical skills

Mean Differ- 95% CI
Variable Comparison p-value
ence
NANSENUATUSINTY
Year 4 vs 5 1.25 0.008 0.26 — 2.24
Office syndrome
Year 4 vs 6 1.15 0.023 0.14 - 2.16
Headache Year 4 vs 5 1.00 0.026 0.11 - 1.89
Year 4 vs 5 1.25 0.013 0.33 - 2.17
Eye strain
Year 4 vs 6 1.60 0.004 0.58 - 2.62
NANTENUAIUIN R
Year 4 vs 5 1.13 0.009 0.24 - 2.02
Stress
Year 4 vs 6 1.80 <0.001 0.79 - 2.81
Year 4 vs 5 1.50 0.003 0.56 — 2.44
Anxiety
Year 4 vs 6 2.30 <0.001 1.18 - 3.42
Year 4 vs 5 1.00 0.046 0.02 - 1.98
Depression
Year 5 vs 6 1.05 0.025 0.07 - 2.03
Year 4 vs 5 1.13 0.009 0.28 - 1.98
Insomnia
Year 4 vs 6 1.20 0.011 0.30 - 2.10
NANSENUATUFIAY
Year 4 vs 5 1.75 0.003 0.78 - 272
Peer relationship
Year 4 vs 6 1.95 0.002 0.93 - 2.97
NANTENUATUNNEEARATN
Year 4 vs 5 1.25 0.011 0.30 - 2.20
Leadership
Year 4 vs 6 2.05 <0.001 0.98 - 3.12
Year 4 vs 5 1.00 0.035 0.08 - 1.92
Adaptation
Year 4 vs 6 0.95 0.032 0.03 - 1.87
NANSENUATUNING
Daily function Year 4 vs 5 1.13 0.049 0.01 - 2.25
Year 4 vs 6 2.00 0.001 0.95 - 3.05
Hobbies / Recreation
Year 5 vs 6 1.00 0.046 0.02 -1.98
NaN15USaUIBUASUUAUNANSERU
Examination score (self- Year 4 vs 6 1.75 <0.001 0.72-2.78
rating) Year 5 vs 6 1.25 0.001 0.33 - 2.17

33



Medical and Health Professions Education

Py Y = = Y%
NFHITNN 2 LN@L‘Ui?J‘UL'V]EJ'Uﬂ'ﬁTUENaﬂigVI'U

31nNN1sisgusauladneguaInuazinyenIg

a

AaARNlUTNANELANGTUUN 4 - 6 WU
NANSENUAIUIINEY
NANTISALASILY WU HANTENUA 1Y

a v Y

$19MBTANULANA 19D N T AR UTEWINT WU

4

[ ' '
=2

TostanigludnAnewnng duln 4 99518914
52UDIN"3 office syndrome gandtin@nwity
U7 5 (MD 1.25, 95% CI 0.26-2.24, p=0.008)
wardudf 6 (MD 1.15, 95% Cl 0.14-2.16,
p=0.023) VULLAITUTINUI101NTT UInATYS
qqﬂdw%’juﬂﬁ 5 agedivudAgy (MD 1.00, 95%
Cl 0.11-1.89, p=0.026) kara1n1s U1nn (eye
strain) gand1Tuld 5 (MD 1.25, 95% C1 0.33-
2.17, p=0.013) 520t udi 6 (MD 1.60, 95%
Cl 0.58-2.62, p=0.004)
NANIZNUATUINTD
HANNSIATIZRERS UL LBEN

o 1

FARUINUNANBIWINNGTUTN 4 Tseaunansznu

FugunmingenirtihAnudulifigenitlusans
16 luanizAIuaNLATEn (stress) %ﬂqﬂﬂjﬂ
FuU71 5 (MD 1.30, 95% C1 0.41-2.19, p=0.005)
wazlududdl 6 (MD 1.55, 95% Cl 0.53-2.57,
p=0.003) wonanddeldnuin muinndna
(anxiety) gani15uTi 5 pgrefifaddny (MD
1.05,95% Cl 0.14-1.96, p=0.024) kLaga1n13
uaulaindy (insomnia) gandnduiil 6 og1dl

HedAgy (MD 1.40, 95% Cl 0.38-2.42, p=0.009)

d1915U N1 FULA3T (depression) Wu

1%
o v W 1

sULuUANULANFAdsEdutusg1adaLau Lag
UnAnwivuln 4 dseaugeninguda 5 (MD

[%
1Y

1.15, 95% CI 0.22-2.08, p=0.014) vaueAidulfi 5

Published online April 2026

a

fisefugendnguli 6 (MD 0.95, 95% Cl 0.08-
1.82, p=0.031)
NANTENUATUEIAN

=

AIUFIAUNUIN AU UNUS N UL B

v

(peer relationship) fiA1LLANANBENETBE ALY

<

521731950 Tnedn@nwunndtuldn 4 Jseeu

=

HANTENUFINIITWTA 5 (MD 1.10, 95% Cl 0.18-

2.02, p=0.019) wagdul9 6 (MD 1.35, 95% Cl
0.31-2.39, p=0.011) agefltpdAgnI9ada
NansENUAIUTInwEARTn

NANISILATIZRANUT NWEN1IARTANUTT
ANLANs19ag 1T sd Ay Inglulifves
A1 (leadership) wagyinwelunisusuda
(adaptation) Tneiin@nwunndduda ¢ dsvsu
maﬂizmuéﬁuﬂ’nwgﬁﬂgqmﬁuﬂﬁ 5 (MD 1.20,
95% Cl 0.28-2.12, p=0.011) wazdulfl 6 (MD
1.45, 95% Cl 0.39-2.51, p=0.008) VaugLAeiu
Fruinurlunisudusanuidndnunsuli 4
fseAunansznugandtudil 5 ogediveddny
N19@a# (MD 1.10, 95% CI 0.16-2.04, p=0.021)

Tunnenduiu lunuauuAna19e819
fifddnlusuinugnsdeansiugiae vinue
WANNTT A1TMTITINNNY LATAITIANITLIAN
wansliiuinnsiSeusaulateradenan ol
WA vavestuunumluiiuLaz A0
Tun15UsusIm g unITluINNI T A®E NI
NGPEIGEEEN
NANSENUATUNIING

NANISILATIETIUAUATATUSEI T
warn15LTdIn (lifestyle domain) Wu3ndinna

upnaseg1sidsdAgyluuela Tnganizaiu

AYInTUTEITIU (daily function) Fein@nwnmg

34



Medical and Health Professions Education

= (% J

4 d5AuNanIENUgINIITulN 5 agna

=p.

Uy

HpdAgeana (MD 1.15, 95% CI 0.21-2.09,

Ree

p=0.017) TusruaesuefilsnLaziunuInig

=

(hobbies/recreation) wu3ntdndAnw lugula

o w

~ Y] N Y aa | N v
fszAunansenuganintulin 6 sgreldedfy
(MD 1.35, 95% Cl 0.33-2.37, p=0.010) tka g
o e S A ~ ) " & A a
UNANYITUUN 5 UTLAUNANTENUFINIITUUN 6
LU (MD 1.05, 95% Cl 0.09-2.01, p=0.032)

Tunnanduiu ldwuanuwAnA1988 1
fdpddgluau nsinuiRnululsmeiuia
(hospital practice) wandliiuIIMsFuHanseny
TusiAtonalndAeaiusenminetudl ayenaaeyiau
1USEAUNTAUNSAUNAUS UNTSINGIUIAE IA
Andulusgauniafauiinazeg neladadnia

a '3
Ypansiseusaulall
NaN1SHUSTIUIBUAZLUUAUNANISEDU

el esilSeuigusee (post hoc
LSD analysis) WU tn@nwiunvgtsuly 4 uag

FUUN 5 daziun N135uinanisasu (perceived

'
=

examination performance) ﬁqaﬂdﬂu%’uﬂm
| Ao o w aa S oA Y A
a1l Ayneatia lagdudn 4 geaninguln
6 (MD 1.25, 95% Cl 0.29-2.21, p=0.011) @ g
FUUN 5 gandFuta 6 (MD 1.05, 95% CI 0.08-
2.02, p=0.033) VUL lNUAIIULANA190E 19
Ay IEnINTulN 4 wagauln 5
HANTIATIZRLUTBULTEUAT GPA S8
Futldnuanuianaisegnided1Aynieaia
(p > 0.05) vislunsTasizrauLUsTUT LAY
naSeuiieuTen uandliiuinseiunadug v
a a N = v )
NN sudsnInRarazauilaulnaAs iy

Tunnaud

Published online April 2026

8. AammelaiewansTUUNMsEunsaey
(Open-ended Questions)
TayaanmauUaedalasunsiase
Tnensdanduussdudaiiometneiie (thematic
analysis) WU 3 Usgiunan laun Yasinluns
Useyndldiun1suuinienddnase n1san
lomalumsieusinanesUls wayana ey
Yosn1sseuesulalan1sBuAANg BNINNI
NMSHNINYELFMRaNIT
HAN153LAS1EY One-way ANOVA WU
AULANAINYDINANTENUIINNSLT 8 UBaUlAY
sewinsdullognedidoddymeadflunnla
loun fusenie audsle Anudan Auvine
PATIN uazsadWsMaFous TasdnAnwiunndtu
7 4 Bunquitldsunansenugeiian dausudi 6
Junguitli¥unansenutiesian nadwsazviouin
undAnwlulauidszaunisalrddnuasinyse
nsufuiaiing Saldfunansenuainnisisen
soulatidutaniudlaftouiufigey
-Jgyn1 knowledge transfer hae practice
gap Talau “luesnnisousoulay 1w
inlUlga39e7n”
- nadReseliieme / burden g “n1s
Seueaulatyhlinafinlneinasanas”
- Online suitable for theory, not skill-based
learning “msildnusauduanunsaraels us
geapuinanislula” Practical skills require
simulation / bedside teaching “n15viNa13#

#nan1s wiu tdlean Wu BD Wusaulatidall

paulang”

35



Medical and Health Professions Education

anUsENa
n1s@Anw1As il idunisdrsiadnd nwn
wndTuARlinvasAud umemansAnytuaaiin
lsaneuiagsegsonil Inedlinouwuuaauniy
34 AUAINITINUA 40 AU AsLTudnsIN1sNaU
NaUTPYAY 85 NANA18E19TN1INTLIEAT
TnaAganunamunakaz Ul (FuUlN 4-6) way
al = d' Y a [ 1 <
fuanisissundsazaulndifesiy agelsinu
vangqugesiidnuiuiiegeAs ey 393
AAUNANISAN®IDE1952IATLTY LABLRANIY
WAl sALed WU GPA 13931UIUTILL
a ¢ Y] ! ~ a ¢ = v
Souoaulad 1IANFULNENITIATIEY T aud
WANNZANTULTINTTUUT WA AIUISAANAIY

aulBunUDIToyauAENaINSERA LA O

(% '
a

= 1 v = LA
NANIANYINUINUNANYILNNETUUN

€

al

UinansgnuInMssuseulatginininAne
Fudiigenin ieludugunimne quawin S
VNEEN9AATN LAZHAGNENIINISEY 1901
oS ueldanmsAiauli ¢ Jududraddsusiu

= =

NNSITEUNANE S dMsSeus luaaun1salase

=& o = v Y

nepdin Falndnuidadesadneiugiudiy
MsAndiATEinanatin Msdeansiugtasuas
mMseuiiAnanuiunuiiany Sedaal
Gi@ﬂ’]iL‘LJgEJuLLUm;JULLUUﬂW‘JL%f—JumiﬁEJUMﬂﬂ’J‘W
Fudgendn®® yonand WnAnwdudd 6
Faduszaunisalazanainnisquarisuay
N19Y119US A UNUanTVITNUINAT 219
fiauanansalunisusuiidesUwuunisiseu
fdsuuvadlddniy

TUAMFUNINMEY KaMIANINUNANTENY
Tudnuareinisuing tindsue Uinneuayivg
Faaoandostundnguilldszyinnislivinge

Sannsaiindrailaadunatuuduiusiuniig

Published online April 2026

digital eye strain uazon1sUINNELT a7 Ain
N9 T ianzanets yaedentunisld
niinveluszeziauIugIendwanonun 1N
msuewiunalnueadiiuaynsdeunaiuey
lAAnngesudwarn1suauliiieane ™
AuavA AN nudnsiseuesulatdduiusiy
AUATEN ALTANAIIE waTAIINWITaEE

= a

N901TUA] F9d0AAADITUNITANWINNUIINITIYE
dofdviantnollosdunusAuAULE BRI 1Y
guamAntutnAnwiaminende?
AUFIAN N198RAIY0IULFURUS UL
W YNUITENINUN BUTINTULAZDI1158017
denasie social presence n3aAUIANBNULYS
Auan nIndoun1siieu; dellaudAyse
Y] a Y | &
w39391a Auiula waznmisiSeusuuulailu
nenstuusuneaidn® Tasamzluindnwigud
AunePanfdsesandunsdunawasnsisous
NUIUNATINNUITITINAUL DY
wiimMsFeussulatanunsaaimadugns
AUAINS b luseaulnalABaiuNISIT UL UY
WAy uenangIuIIuIuIINUuIIIFULUY
blended learning T nadnalun 5@ nw1n13
°(8,9) =~ & S e
Asunnd®? 1HosanansanisesAusEnou
¥ 4’{’ =2 a wal ¥ = ::’11 1
AutevkasmsinUfURALIle nsfnwinudn
WAWEN LASUNANTENUTALAU LALA N15ATID
31My MsFeasiubUls Msdansan uay
Yo & & Y Ay (% . .
AN FIUUNNYENNDI0FY situated learning
wazn1slasu feedback ag1smaiiios sty
\rsestloanltiay 1 virtual patient, simulation-
based medical education uwag small-group
discussion LonaLseludaIninUeINIsis e

aaulaﬁ (19-21)

36



Medical and Health Professions Education

Tu@auloune n1siseusaulalimisgn

Y

ponuuutduaduni weessuusessun1Iznil
ToIINFBNITIANITTIUNNTARBY WU nNse
Aus530mR Mseanunsalnduludesannisidn
& A = a
WU L5ane1uta 1neAlsidnsinTsuguuuy
= v | | .
N3LIYUINYANYY LTU asynchronous learning,
simulation modules La¥3¥UU mentoring Lil®
IaIU150AIAUAINNITITBUT WAEHANTENY
Aogunrveiseuliegramingay 42
v o
YoI1NA
1 <@ = agj dyd 4 o w

p19lsA AN NSANwIAT N AT 0910
na1eUTEN1T USenIsusn 1u1nfl10819AauT 9
wee (34 Aw) uazdunsdnulugudunmenans
= :JJ aa 1 a = a Y o £ o
Anwruaddnuiafed Je1advednnaluin
Han15398lUazud1984 (generalizability) TUd's
an1udu Usemsiaes Wunsidedeniafnuing
(cross-sectional) 3liaunsnazuive-naiganan
lwudn Usznsiiany deyadulvgdunis
FIEUALAULDY (self-report) NIULUUADUAM
poulal T98190ANULBULE 8991ANITAOYU
(response bias) waglsisiunnyinweing (object-
tive outcomes) 19U AZLWUUEBU OSCE #3805
Usgifiuanssousideadinaine1asdy asu
Uszmsiid nmsinudeyainduluglainszaen
wsn 9 FuAnANRuATEALazAL L LYY
SPUUAsIINATe g Ian NIl

INVDAUNULAZY DTN AAINA 1Y
Iafidaiausuugdmsuounns lawn n151139y
wuuviaeaud (multi-center study) Wiavinnsiiiy
Auudasavesdoya nsldniseenwuuideds
fnn (longitudinal) LN oA ARNUNANTZNUTZEZEN)

vasnsiisussulauneinweAdiniagAiny

Published online April 2026

a va G2

wSaulunsufsinuveswngauln saudt
nsnauiId Iaiiatng Wy AzuuLaey OSCE
warnsUspdiuaInNenansdadiln Sauiunsussu
AugunmInvasinAneegiuduszuu nadns
nmsAnwniiadslusuianazdisatuayy
N1seBnkUUNENgRTLNVEmansluganddlain
TWanunsafiagsnuiaunaseninanudangu
yaunalulagiunisaenunmveslssaunisal
Seuinngtheasldegravingay

Wil tununeUsEensenvasdundnwn

£
=

UNNETUAATINTIAIUTZINA LARDUTNITAN®Y
Y = & v s a Y  aa
WesnilumsinuteyaannaudiagIniels
convenience sampling WA & W 599AIAAINY
luuSunameiungsugssl 1nnmsagy

NUUSEINNTTEAUUSENA

JDLAUDLUY
= &l U o 6 O [} v

m3ssusaulauinnudumiusiunssus
HANSEVUAREUN AN RAG Hnvasindnw
windguaatin lagnudnssusHansEnuLANG
-v] 1 (?.II | U = 6’5 ="
Ause19tul Wnomnnglutn@newnngsulau
29919 58uNAAdEn (U 4) nnani1sAnwl
g19NAsNNNYeYANTTUSHANSEUTRITNANE
Ul luN1999NRUUNSLS SUNTADULUURALNEY
(blended learmning) wagn1siassuvad va Yy
JnANILNNETUTAUVDINSIS BUNIARATNUIN
o & v P a & a P
InTJusadtnsissusuusaulay mstiuAIUSeuY
nldRndudadUisasavinnanlullld diedavan

NANSENUNDIANRTUINNNSS s UaulaY

GENL

ANSANWIT WuIIN1SSoueaulatdu

AWANTENUABNITTUAIUAVAINANEY FUNINTA

37



Medical and Health Professions Education

a 14

danu inweAatln uasnadnsmMaSeusvesindn
unndgundiinegslitudAny Jauuansiei

Tunsazduld Tasanrzludndnew1dulda 4

P | Ay v d' 1% d'
Falunguinlasunansenugaianluynaiu v

e

=

= S Yo v PN
NANWITUUN 6 ‘lﬁﬁ‘UNaﬂig'Vl‘UuafJ‘qu@

AnRNIsUUIZNA

Ve

HITYVBVDUNTEAM UN.TYTNGY Naf3

a s s

wey.03el NG9 uaw unfisn tonuasied u

) o

981983 dmsuaungantunisvimdniidu

[

sg’:mmmq@mumiﬂszLﬁummmwmufam
(Index of Item-Objective Congruence: 100)
Ypauuvaaual saudelideiausiugduiy
Usglogdlun1sdnnses USuUse wasiseuisese

a1uliianudaiau mugauduinguseasd

YBINITITY UazdaennAaenuUTuNvaenAnwm
wnne Fasldanddnyensdaronannuazam
ihidefovenniasdiotdelunsd
YeveUNSEALA MW TiAg uymeenan s
Anwidundiin Tsmeuaaensed Aatuayy
suanuilazMIs e NazmnMRAuTeya
naenuveveuAMnAnuIuNNETulA 4-6
ynnviuilianusniielunisneunuuasuany

wazidusanlunuisondad
nauseleviviudeu: Tl
nsauayunu: il
LONE1591994

1. Pei L, Wu H. Does online learning work

better than offline learning in

38

Published online April 2026

undergraduate medical education?
A systematic review and meta-analysis.

Med Educ Online.2019;24(1):1666538.

. O'Doherty D, Dromey M, Lougheed J,

Hannigan A, Last J, McGrath D. Barriers
and solutions to online learning in
medical education. Med Educ Online.

2018;23(1):1527-214.

. Rose S. Medical student education in

the digital era. JAMA. 2020;323(21):
2131-2.

. Regmi K, Jones L. A systematic review

of factors affecting e-learning in health
sciences education. BMC Med Educ.

2020;20:91.

. Khalil R, Mansour AE, Fadda WA, et al.

Transition to online learning in medical
education. BMC Med Educ. 2020;20:
285.

. Dost S, Hossain A, Shehab M, et al.

Perceptions of medical students
towards online teaching. Med Educ

Online. 2020;25(1):175474.

. Sandars J, Correia R, Dankbaar M, et al.

Twelve tips for rapidly migrating to
online learning. Med Teach. 2020;
42(11):1201-6.

. Means B, Toyama Y, Murphy R, Bakia

M, Jones K. Evaluation of evidence-
based practices in online learning: a
meta-analysis and review of online
learning studies. Washington (DC): U.S.
Department of Education; 2010.



Medical and Health Professions Education

9. Vallée A, Blacher J, Cariou A, Sorbets

E. Blended learning compared to tradi-
tional learning in health education:
systematic review and meta-analysis. J
Med Internet Res. 2020;22(8):e16504.
doi:10.2196/16504.

10.Royston P, Altman DG, Sauerbrei W.

Dichotomizing continuous predictors
in multiple regression: a bad idea. Stat
Med. 2006;25:127-141. doi:10.1002/
sim.2331.

11.Richardson JC, Maeda Y, Lv J, Caskurlu

S. Social presence in relation to
students’ satisfaction and learning in
the online environment: a meta-
analysis. Comput Hum Behav. 2017,
71:402-417. doi:10.1016/j.chb. 2017.
02.001.

12.Kaewpradit K, Ngamchaliew P,

Buathong N. Digital screen time usage,
prevalence of excessive digital screen
time, and its association with mental
health, sleep quality, and academic
performance among Southern
University students. Front Psychiatry.
2025;16:1535631. doi:10.3389/fpsyt.
2025.1535631.

13.Hale L, Guan S. Screen time and sleep

among school-aged children and
adolescents: a systematic literature

review. Sleep Med Rev. 2015;21:50-58.

14.Kaur K, Gurnani B, Nayak S, Deori N, et

al. Digital eye strain—A comprehensive

39

Published online April 2026

review. Ophthalmol Ther. 2022;11(5):
1655-1680. doi:10.1007/ s40123-022-
00540-9.

15.Green BN. A literature review of neck

pain associated with computer use:
public health implications. J Can
Chiropr Assoc. 2008;52(3):161-168.

16.Malau-Aduli BS, Roche P, Adu M, Jones

K, Alele F, Drovandi A. Perceptions and
processes influencing the transition of
medical students from pre-clinical to
clinical training. BMC Med Educ.
2020;20:279. doi:10.1186/512909-020-
02186-2.

17.Richmond H, Copsey B, Hall AM, Davies

D, Lamb SE. A systematic review and
meta-analysis of online versus
alternative methods for training
licensed health care professionals to
deliver clinical interventions. BMC Med
Educ. 2017. doi:10.1186/512909-017-
1047-4.

18.McGee RG, Wark S, Mwangi F, et al.

Digital learning of clinical skills and its
impact on medical students” academic
performance: a systematic review.
BMC Med Educ. 2024. doi:10.1186/
$12909-024-06471-2.

19.Kononowicz AA, Woodham LA, Georg

G, et al. Virtual patient simulations in
health professions education: syste-
matic review and meta-analysis. J Med

Internet Res. 2019.



Medical and Health Professions Education Published online April 2026

20.Plackett R, Kassianos AP, Mylan S,
Kambouri M, Raine R, Sheringham J.
The effectiveness of using virtual
patient educational tools to improve
medical students’ clinical reasoning
skills: a systematic review. BMC Med
Educ. 2022;22:365. doi:10.1186/512909-
022-03410-x.

21.Mclnerney N, et al. Performance
effects of simulation training for
medical students: systematic review.
GMS J Med Educ. 2022.

22.UNESCO. Education in emergencies.
Paris: UNESCO; 2026. Available from:
https://www.unesco.org/en/educa-
tion/emergencies

23.Bates R. Institutional continuity and
distance learning: a symbiotic relation-
ship. Online J Distance Learn Adm.
2016. Available from: https://www.wes-
tea.edu/~distance/ojdla/

40


https://www.unesco.org/en/education/emergencies
https://www.unesco.org/en/education/emergencies
https://www.wes/

