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Abstract The purpose of this study was to develop an augmented simulation for hand hygiene and
investigate its feasibility. The augmented reality (AR) simulation comprised four scenarios, with five
movements for hand hygiene and a debriefing on quantified and visualized results. Marker-based AR was
used to create 3D images of two beds with the 3dxMax and Substance Painter programs. Participants
were 36 junior and senior university nursing students. Data on hand hygiene knowledge, simulation flow,
and the degree of improvement between the first and second AR simulation were collected. The
corrected answer rate was 87.3% in compliance and 41.5% in non-compliance, and the flow in the
simulation was 12.474+21.45. The hand hygiene compliance in the second AR simulation improved
(t=-8.39, p<.001), but non-compliance did not improve (t=-0.69, p=.493) compared to the first AR
simulation. Through this study, AR simulation for hand hygiene was developed, and the feasibility was
evaluated. In future studies, it would need to be applied to nurses to evaluate its effect on the

improvement of hand hygiene.

Keywords : Augmented Reality, Computer Simulation, Guideline Adherence, Hand Hygiene, Nursing
Students

o] =22 AR EEATY Ade dxaFAGe] X de ot P A7 ANo. 2019R1G1A1100565).
*Corresponding Author : Yi Kyung Ha(Dong-eui Univ.)

email: yikyung.ha@deu..ac.kr

Received December 17, 2021 Revised January 20, 2022

Accepted February 4, 2022 Published February 28, 2022

414



9959 AHL

A AL Mg AT 9 7

=

—

1. M
1.1 g9 24

BT HFAAY EA8FEL A4
£91480] FRFF AN FIEA] 98
APt 9180 BB AT A &8 5
Sk EECIP L tiste] HjHETH. &8
g #9 J= FAS AAaAA 9 I A9 E
Wol7] 93t 7P 7hdekal a3EQl B o) R gH2-4]
=7 WA EABFH = OF 48%E WoH[5],
S ECIY = BT £Po R QIsto] A=A
qFF RASE 2ot EPYFPEE W= 89
o] & &= 3lolA 7iAo] 8%7] wizo|thH6,7]. AAE
#A7194World Health Organization, WHO)= 9|&
T AEES FAaAAA oA PATE A2 AlSst
7] A3t @59 SR &9480] FR3E T A" My
five moments for hand hygiene)°|gh= RE-& A|A]
sioith. o] Bl QRFARRY] o 95 2ol
AuEls HYS A A omgdes v
o, £9480] Zagh AR RS A, FE/F
AA A, dA/AA=29T 7, S = A
AHE 79 oAl Aol HAE ] QUEH1,4]. WHO
£ &80 8% oAl Aol tigt HEIHT} v
S A&sto], 57| SRS & g J1H|Qlo]
U 05, 29859 ZUEH &8 F JTE Hix
SIITHO-10]. T3 w5 & AU 7|9 5982 Al
Zstof[11] shEAHY olsie g B7KL 4= UEE Aot
act. olEigt B5-2 EIAUTAAY] £ EE o
St o= E A7 AL, &S AT EE LA
7|+ ol &3 EHTHS-10]. FHolAZ WHOA A
Alg 2ES £ wST 9848 HUE R HE
stal em(12], WHOOIA 7Hddt 597449 Alvele
£ HAEAR ZAoto] 1oAY 985 A A H7t
st7] 9ot} gEstar QlrH13,14]. &8s A
st7] 5t o SA SolA [ s Y
Zoto] mEWlE AFshs Aol aHo|A|TH15] A
o g JF AAT}t thgste] BRI TSk ¢
oA AR 5 TS 5= Qe A0l A & 3o ¥
7 3R L vk =7 w2l 7 A3t
FFE vA 5= e} webs gErie] YAE gl
of mEuigho 24 &S AT & le 71
Q1 HiQto] mAHE]ojo} ity

APAFolAEs AT S A thFst QTS

o
= o

415

Ast7] Yoto] SEAFAIEH 0T E]
Zo]| PLEAR o¥H FUS

SE

£ S85tAU16] AlE
HHA
Tt A(1717F =84 = Qlek ol

PR A2 A o S
AFE=H16,17], AlEE ATl A4S A
s 4 Atk AL AR &9

olx A<l WS

— 1=

Al

£ WHOoIA Akt AlvE] e 7]9t 534} abrhA]
2198 HAS
A E£85BS st
oFct. = 9l57]H
A5k, ohQlg BAloA LEsh=
Al o2 JEE =3
Aeko g Qlsto] o)z
4 QltH13). 94
AeirE e &
o] @5HtH13,18].
T gAg71&9

onl

-
qul

FHos FAFEHIRIHS ol&

stod 714de] Fito] A4S AAste AFS 4= A s
= 7MdA(isual reality, VR)OIY  SHEA

(augmented reality, AR)7]<0] Qa4 7S, A4, &
T 59 tst oA Eis] ARSEHL Utk &9
AR7|&2 AR w0l 7HEe] 234 = 33H o[w]A|
FHAgste] AFA A VRET =& a3 Q4%
AlZ31[19,20] =rHEEAH] gloj® HHtAAA|
o] &ste] £ 7to|Esta Tgolu 99| HE
njelgt 4= Q= Aol tH20,21]. oA Al ||
24 AFoA T AR7|&o] A8 wSFH=T) oks
Aol EAEY L, FYPzo 83E YEgitt
g v QIoH22]. sHAIFE 9=l 913t W8 of|A
= 7HIEt A (marken)E 141ste] TEH 32+
A2 B9l Aslelgol 7ed EHxE ANdskALH23)
1918 BARE A AEHolHENA Aol gt =
7MYEE ATt Yoto] AR7VI&S Z-Eol=21] J=
2 9=Ql WHoA AR7|E9] F8-2 v|53t o= A
FHT w2hA, S HATEE H
E3HQl S FEst AlvE e 7}o] Esl
£948550] FR%E oAl AXOIA Y] & FES
gelstar FAARI AARRNE +HT = = AEEA
294, E AS A% ARAEFCIAS S,
e ARAIEC1AY 87 Bk Aol 2

asid.

e o



o 4o o g

o,

Bl ooz ox &
X

|

9 & AAASES Torsl,
ARAIEE0] o] Roigt Zhaishye] AlE o]
AHES SIS, YA, AL ARAE
spio] 1799} 23 ARAEH 04

o

%2 Holshs Aot

T
2

&

(NSO (o}
1o & 1o n
émrﬂ
;

e
s}
o

2.1 A
B a7 Zarete] £944YE S 9)
95 AR EH AL ] S5 e

Folet.

[t

2

O

]_

)

A

BA] 24 DrfstaL

o] & 3, 43Hd

5kt Ay F <
TYE o= AR
. G-power 3.1 program< ©|-83}9 paired t-test
of Q3 A = dE5AA, 9w .05, HFE
g(1-p) .9, 3taIAT7] 58 U5t 3690 AEE
At

%

o
=
(]

7,

2.3 g7

E A= Allessi®t Trollip (2000)[2417F AAIgE &
gr|tolus A4 9 7 1o wet Alga} HA|, A
g g7ko] 4A1o] AR 2019 9¥HE 20214 11€
7] ATE At

231 AEE

E9ASYE AUE A ARNEF o)) Agohat
AR ZEETjobE ZHEARR Sl ZHarfobelA] At
Hog AUe ARBHCIES] A87HsHS Bkt
A STk, £91 ARAIBEC TS BaEE 3, 2
Qg FAUAE 339 ollA| 2 TRk, A, At
20] Wk ARRHIAN 7458 St SHEA Folxt

o £SWES WAL 5 9, A, HEeuS

416

SHohe 9144 Anet A4S Hewel Ast 2
el

e AFSHE Aoz Aste] WSt A 7H) B
2o that 7144 7R AL Ao ARZRZ I
A BN AR do] HESIAL,

2.3.2 AAED

B 4L WG A2 Aol SAstel A
A% 59 o9 2kEAL 1093} BAIAEGS Eoto]
e 35319 A} WHO £91484:30 2

320
AEARARI 39000 fEFES
SRR duelge a7
o thate] elzslg A ol 2% %
21 GIAGAEA 3907 eI AES o= o
A1, 291 ool ST heS A0 Syelsit

=

op

233 HLER
ATFAZE AU Aol st B71ES ARN o]
B el Adste] etelsielg Falol AR 7
3} Y A Aol o) =elste] Syl
&
&

=
=

A @40 it on| A& A&elr] foto] AR
A9t EE9] AEAS Algotal 2He-dE 9 AR
of sl dwsto] st AL FEo] FHE 5
NEE A Yot 2918 P42 3ds Max (Autodesk
APQ} Substance 3D Painter (AdobeA) ZEIHS
83t ndly AP Foto] 5L, A &
=2 Qlo] §kgsto] S4E AR ASAES 3D &5
& QEAES FHIY L, QRIEE PR 45t
SHEHEE AU

2.3.4 HItA

20219 119 19958 119 24Y71A] 36959] o
A7b £94485Y ARAEG oA olstgiet. 239
£ ARA B 0]AS &85 T AFERAL A
A5 HjZste] BIHE A|FSFT HofAte] &9
A= ARAEHIAES 2ERISEeEZ AT
S o] Y=

I

o H

)

24 HRET
2 A7ol4 ARAEH 014 4875 E B
Sfsto] Thaare] Lolet ol Tie Q1Eka Apmet

SIUFPAY, A5, LB} £9)4%0]



ISP UL AT FAAL

Agdold AE & F7t

Beg ZAshgc
EIFFALL Lt QOB AL =
5 IRl 598 @2 3 A8 AANZHE

T 5749 Altelee] 2078 AAIROIA L9140
£ of/oh] ez BAISte], LR e YT 2L e
o) AYEL A&, AYBo] BLHE SR
Ao] £2g ofulgitt. BT A A AFEE A
AL, E ATOIAO) A KR-20 74olglT}. &
R DL CREL PR R I B ETL:
E2 Uy, S9MSBEE 94 Susier she
BE A4 5 AR $e H1golcH1). 2 dpolA
HA A 00] £98E Sgalor she 257] J9A
Oﬂfﬂ AR £BS ST 112G T ATt &

EPFYET} £2L et &Rl
H*“Ol FashA] he AHolA L9 St

ngolﬂi & Aol &80l BaskA] 2 2270

AN £9BE St W golth BolE ¥4t
&—ﬁi“ 2 ag £940] B onaith A4EY
2 §AHQ017)12519) B HTEONA ALEAH

= E—‘rL7HHEPXH SUS dof ARSI ASEUA
T 10709 Egog Ao Likert 58 JE=R
‘AE 18R gk 14, WS 1€y 5¥oF Eof
9\;11 OC;I'E Jﬁ;& '{f\‘7]- l;f'é‘-[i /\L_ﬂ?:]o] lr_Q_Q_ _,]
u|gttt T3t 7f9E A] AIZ]|E Cronbach e+v 84019111,

2 Aol 89019It:
2.5 X24H

Dot 7k5stt 3, 43 LelIAATRL oI
sjof A7BAL A e FAy, TFEEAR
Aol L 753 DL EA|Ste] AZHES 5
ek, TFEEAR Folohg AFT A Fod

A Lo FrojztolA
Soto] R et & HF
Toll ZofsHA sttt ATk
1%}71 A &84 #A
5 RAbel] gt AEAE F4dst
1@21101151 2ol tiste] W&
| 540l ARAEH 1A Holl Mol 1
2} ARAEEOJAS okl & oAt EH|EE FUs
AR AlEFo]AS T A1kt 13 ARAIEE 0]
AL oF 10%o0] 4295 &3}o] 23]9] ARAIE
EﬂOVF‘Oﬂ olole s 3 =ot3lth. ARAIEH 0|
Akl E9d4 2eRIFEHe-=9] Bt

01-7(4

97

)43} Q7S

3%9] ahajo
o] k=X
=
peleh

} =

EERIAS

!
S} =g
hSs [)
& Azt

417

el ade] 45 Aeso] SRson 4R A
270 dujste] A7zl S| B PCo
FAE NS 4712 sl Westsict 23]
AR ABdo] o] FRu ASEU Tt YERAE
AAF F Aol 4759 AR AFsr,

DIRB-202109-
F A,

23517] 9
Qlstel QIS

HR-E-30)9] 4]9]
A=A S
Sto] 2RIl FAA
£ 93l iAol A ARz Y] ArEHat AxE A
goto] ALH 0 F Folgt A9 Ao HofslES 519
ei 2 Foll= AAEA] 04%.01—% 3T 4= 3
s }Cﬂt} F34 X}EOH
%Etﬂl Zhi
A5tk

2.7 N=ad

33 AA=E SPSS 25.0 T2 IS o]-&sto] i
Ae] ARk E43 984w A4, AFEdS
Yo 2R, HOAE Aed SAZ Sk, o
3R] 1219k 221 ARAIEHOIA T E91853] 1A
=+ paired t-testE ©|-&3t] £85I

3. g7Zu

3.1 —i—-?—l*o*' ARAIZd|0]M
TolM &8 ARAIEF OIS fIt Wl A

9] Mﬂiﬂ = AL, AE] 2 HAA 9184
o] Fagt AR 2571, EfPECIE ke AT
YA 22717 2= AHFig. 1. 98P0l
283 A2 WHOS] &91480] "agt oil Alda} d
24 Aol A2" A Al S 2. AvEl 2
© AIAETEAL 39000A AluEe A H BT
off gt ‘41 SEFEE AES WA B AP &
SR AL X47H°1W o] soirhaA E94
TS AFche A2 oAl ARl SiFsiA] e

AAlslekE 997g AAIsk] oo wet AASHAT.
Z e AR AU BEAOlA A 9HAS 5t
I HA] Eoizke W = ATANY] HUEIHES 1L



A7 &8 =1 A A239 A2%, 2022

. Moments of required hand hygiene not

Scenario required
M1 | M2 | M3 | M4 | M5 | M6 | M7 | M8 a

Situation 1; Turning off patient A's monitor alarm 1 1 2 6
and change patient B's posture
Situation 2; Replacing patient A's fluid and help 1 2 1 1 2 5
patient B move
Situation 3; Applying an oxygen mask properly 1 2 1 1 1 5
while dressing patient A's wound and measuring
patient B's urine volume
Situation 4; Check patient A's blood sugar and 1 2 3 2 6
help patient B brush his teeth
Numbers of moments 25 22

Fig. 1. Moments of hand hygiene in the scenarios (M1, Before touching a patient; M2, Before clean/aseptic
procedure; M3, After blood/bloody fluid exposure risk; M4, After touching the patient: M5, After
touching a patient surroundings; M6, After touching a patient surroundings and before touching a
patient; M7, After blood/bloody fluid exposure risk and before clean/aseptic procedure; M8, After
blood/bloody fluid exposure risk and before touching a patient)
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| Enter participant’s information

I

| Read the situation and click “START”

v

[ Scan the QR code and 3D image

)

[ 1.Instruct to the participant’s task (text)

l

(2. Move the camera and find the task

| (green circle)

!

(3.Before touching the green circle, you

|_have to do decide to hand hygiene

" 4.Touchhand _
_ hygiene or not

[ Repeat step 1~4 (according to scenario)

I

| Finish and Debriefing

Next
scenario

Fig. 2. Process of hand hygiene AR simulation




9184

3 Ay 9l

& Z4AA Agdold A 2 W

ZS 2= 9 sttt £944 ofo|=L AU F+
@ Foll Fojte] ko] wet A=A HES EHASH
A SHTF. 2914 ofolze Holxirt E5h 202 B
olul% o] the xo] BrEHES sk o) A
el Q9] Alsto] ZaEd tjued 3lHo g o]Esle
Apale] Eopgal Aniel 1A BRIe T £S5
Zilol me YUF ANIZE olu A SHIsH S19
ol 7ie) Ay et HHEgo] FrHH i“’ilx}?f]
A EAYSYEONS £ISBES 1Y e A4
2 o] BAJsle] mEwellc,

80.6%% =9ith

Table 1. Participants’ General Characteristics

(N=36)
Variables n(%) M+SD
Male 9(25.0)
Gender
Female 27(75.0)
Age 222242.52

Grade Junior 29(80.6)

Senior 7(19.4)
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Table 2. Participants’ Correct Answer Rate of Hand
Hygiene
Moments of hand hygiene N %
Required (7) 219/252|87.3
Before a touching a patient (3) 85/108 | 78.7
Before clean/aseptic procedure (1) 35/36 | 97.2
After blood/bloody fluid exposure risk (1) 35/36 | 97.2
After touching the patient (1) 32/36 | 88.9
After touching the patient surroundings (1) 32/36 | 88.9
Not required (13) 195/468 | 41.5

(), number of questions

3.2.3 iAo A=
ATolA EJASY ARAIEF 0lA0] Fodsl=
Hd 4.23+0.587°]%

S WA AEEUHE=E %

Table 3).
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Table 4. Comparison of Compliance and Non-compliance between First and Second Hand Hygiene AR Simulation

T1 (First simulation) T2 (Second simulation) T2-T1
Performance of hand hygiene t (p)
M+SD actual range M+SD actual range M+SD
Compliance 53781219 | 3284 701121226 4092 | 124722145 | (539
Before touching a patient 69.44+27.46 0-100 77.78+25.20 25-100 8.33+30.47 (7111604;
Before clean/aseptic procedure 58.33£23.90 25-100 |72.92+22.66| 25-100 14.58+28.27 Eg()lg
After blood/bloody fluid exposure risk | 61.11£21.08 | 0-75  |70.83£16.37| 25-100 | 9.72+22.58 ('éff)
After touching the patient 35.19430.80 |  0-100 |73.15%27.39| 50-100 |37.96+33.95 (26(53})
After touching a patient surroundings 35.00+20.49 0-100 58.33+25.01 0-100 23.33+23.17 (2008?)
T After touch'ing a pat%ent surroundings and 57.64+18.73 25-100 |68.06+18.53| 50-100 10.42425.62 -2.44
before touching a patient (.020)
T After blood/bloot.iy fluid exposure risk and 80.56+24.72 50-100  |80.56+24.72| 50-100 0 ~
before clean/aseptic procedure
tAfter blood/bloody fluid exposure risk | g0 1113507 | 0100 |77.78+42.16| 0-100 | -833e55.42| OO0
and before touching a patient (.373)
Non-compliance 38.76+16.82 | 4.55-72.73 |77.27440.28| 13.64-77.22 | 1.51%13.12 (29639)

Tcoincidence of two indications
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Table 3. Participants’ Flow during AR Simulation
(M=306)

Variables M+SD min | max

4.23+0.88

Flow during AR simulation
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