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Relieving Patients’ Anxiety during Whole—Body Bone Scan
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When performing a whole-body bone scan, many patients are experiencing psychological difficulties due to the
close distance to the detector. Recently, in the medical field, there is a report that using virtual reality (VR)
equipment can give pain relief to pediatric patients with weak concentration or patients receiving severe
treatment through a distraction method. Therefore, in this paper, VR equipment was used to provide
psychological stability to patients during nuclear medicine tests, and it is intended to evaluate whether it can be
used in clinical practice.

As VR equipment, ALLIP Z6 VR (ALLIP, Korea) was used and the experiment was conducted after connecting
to a mobile phone. The subjects were 30 patients who underwent whole-body bone examination from
September 1, 2021 to September 30, 2021. After intravenous injection of 9mTc-HDP, 3 to 6 hours later, VR
equipment was put on and whole body images were obtained. After the test, a survey was conducted, and a
Likert scale of 5 points was used for psychological anxiety and satisfaction with VR equipment. Hypothesis
verification and reliability of the survey were analyzed using SPSS Statistics 25 (IBM, Corp., Armonk, NY,
USA).

Anxiety about the existing whole-body bone test was 3.03+1.53, whereas that of anxiety after wearing VR
equipment was 2.0+1.21, indicating that anxiety decreased to 34%. When regression analysis of the effect of the
patient's concentration on VR equipment on anxiety about the test, the B value was 0.750 (P<0.01) and the t
value was 6.181 (P<0.01). decreased and showed an influence of 75%. In addition, overall satisfaction with VR
equipment was 3.76+1.28, and the intention to reuse was 66%. The Cronbach & value of the reliability
coefficient of the questionnaire was 0.901.

When using VR equipment, patients' attention was dispersed, anxiety was reduced, and psychological stability
was found. In the future, as VR equipment technology develops, it is thought that if the equipment can be
miniaturized and the resolution of VR content images is increased, it can be used in various clinical settings if
it provides more realistic stability to the patient.
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Fig. 1. This image shows a patient wearing VR equipment and
undergoing a whole—body bone scan.
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Table 1. General characteristics of the subjects surveyed

Category Frequency (n)  Ratio (%)
Male 12 40
Gender Female 18 60
20-29 1 3.33
30-39 5 16.66
Age 40-49 6 20
50-59 7 23.33
60-69 6 20
70-79 5 16.66
Experience with Yes 5 16.66
claustrophobia No 25 83.33
Awareness of VR Yes 6 20
equipment No 24 80
Experience of VR Yes 5 16.66
equipment No 25 83.33
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Table 2. Comparison of anxiety about the test before and after
wearing VR equipment

N M SD P

Total  Previous bone
mean scan

30 3.03 1.564

of After wearing P<0.001

anxiety VR equipment 30 20 1.232
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Table 3. Results of Anxiety Analysis by Gender before and after wearing VR equipment

N M SD t (P)
Previous bone scan 12 4.0 0.953 0.598(P<0.1)
Male i
After wearing VR 12 1.83 0.937 -0.598(P<0.1)
equipment
Gender )
Previous bone scan 18 2.39 1.577 0.598(P<0.1)
Female i
After wearing VR 18 2.11 1.410 -0.598(P<0.1)
equipment

Table 4. Difference in anxiety reduction after wearing VR equipment according to the presence or absence of claustrophobia

N M SD t(P)
Previous bone scan 5 4.60 0.548 2.708(P<0.01)
. Yes After wearing VR 5 1.0 0 2.103(P<0.01)
Experience of equipment
claustrophobia Previous bone scan 25 2.72 1.514 2.708(P<0.01)
Aft i R
No er wearing V 25 220 1.258 2.103(P<0.01)
equipment

Table 5. The effect of concentration on VR equipment on relieving anxiety about exams after wearing VR equipment

Non-standardized Standardized
coefficient coefficient t(P) F(P) R?
B SE B
Constant 0.860 0.475 1.810
G Dt 0.760 38.202%%** 0.577
oncentration on 0.750 0.121 6.181 %%+
VR equipment
*P<.05, **P<.01, ***P<.001
Table 6. Results of a questionnaire about the intention to reuse VR equipment
N M SD P
Previous bone scan 20 3.55 1.356 P=0.008
Yes
After wearing VR 20 1.25 0.444 P<0.001
Reuse VR equipment
equipment again
Previous bone scan 10 2.0 1.491 P=0.008
No _
After wearing VR 10 3.50 0.850 P<0.001
equipment
3. VR &H|Z 225t 50| Fujof Bt 24 VR AHH] 28 5 Zobwof ol gk dakg vl A L A9t
B/ A Hol e VR Aol g EEst Sotekw
VR 7] o] t gt 1557} VR 248 3 ALl ok &9kt szl Bolrdjarr) Holx|= Ao g eyt E3t
afjarol] P vl x| =X] Yotk 7] Qs T=A P 3] HEA 75%2] %g3Fe o] 98- L} TH(Table 5).
& Aok A AT F38202(0<00) R R SR VR ] o] g0l Afe] That AE Aupolch. A2H-E-2JAk
o] HFsirhi & 4= AT R2=0.5770.2 57.7%2] AW ) qlekm what s 20 Ao] 8-S Yotx] erhT Al
2 YERILE VR A9 H2EE= B =0.750(p<0.01)o. 2 3l 3kA1= 108 0] 9 th(Table 6). ‘A 282 U3}#] orp i




sl - 2 - ORSTH - 80| - UET - KR - i3S - ZE - LWL FHAI M ZIAF EIRIO| EORE HHAS Sist TSI Tlo R84 Tt

U 109 2] Sl A VR ] ] Bl o] 58 A8
wopeh R Qake] 24 vitelch THOR Fhg
SR B BES R B ERE R E
otk

1) SNR

VRAH] 2H8- 7 9] SNR O] 412 3.15+0.4870] 91 11 2+
£ 59] SNR HF 32 2.62+0.593 % 7+43}9] k.

AFRA A2 0.7790] 0 §-018HE-2 0.0080] 21t 7]
o) §-012HE-2 0.002 (P<O.)E FAH OE Aol 7} Yes
bt

2) CNR

VRAH] 28 H 0] CNRO] B 7he 3.25:0.510] 913 2
2 5 9] CNR HF4F& 2.76+0.64 2 7+ A5} T}

A AgL 0.8170]8 §-013HE-2 0.004 (p<0.1)°]
At} tA A O] LoJBHEL 0.003 (P<0.1) 0.8 EA A0 2 2}
17} Q-2 LErdet

rr 2

il

o
(]

e

d

3) COV

VRAH] 2H8 #12] COVO| H#3H2 0.27+0.040] 3L 2
4 59| COV B3k 0.30 £0.052 Z7Fak3ich.

A A 08150 o] 2HE2 0.004 (p<0.1)°]
ekt 2] 52852 0.029 (P<0.1) o2 5A 2 o & 2}
o7} Ae& HERRE

A) SNR

35
3
. &-—/
1s

05

=t After VR equipment Before VR equipment

B) CNR

- M\.{/”
2

1 2 3 a s 5 7 3 =] 10

—m— After VR equipment Before VR equipment

Q) cov

== After VR equipment Before VR equipment

Fig. 2. This is the result of comparing the images
before and after wearing VR equipment with SNR (A),
CNR (B), and COV (C).
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