Fo

Arts and Sciences

Time-Driven Activity-Based Costing#fic
KB EBAHFREEDSRERDOEMFTEDHH»
— AT YT NEiEDEZCTREICSITALE—

Cost Calculation of intravenous catheterization for Radiological Technologists by Time-Driven
Activity-Based Costing
— Comparison in contrast-enbanced CT examination before and after task shift —
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[Abstract]

The 2021 revision of the Radiological Technologists Act has enabled radiological technologists to perform intravenous
catheterization and needle removal, but there are currently no reports on the economic efficiency of these tasks. Hence,
trial calculation by cost accounting using Time-Driven Activity-Based Costing was attempted to evaluate the economic
efficiency of radiological technologists performing these tasks in contrast CT examinations.The labor cost of contrast CT
examinations was calculated based on the following: 1) one radiological technologist and one nurse, 2) one radiological
technologist, 3) one radiological technologist and one nurse stationed in the CT examination room, 4) two radiological
technologists. Results revealed that the labor cost per contrast CT examination was as follows: 1) 870 yen, 2) 578 yen, 3)
970 yen, and 4) 955 yen.
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Table 1 Scenario 1: One radiological technologist and One nurse (before task shift)
‘ Control room
= Aetii No | Waiting | Examination ‘ Nurse Time Ti;‘;iefmﬁ;)l Time(min) Cost
1 | 1010
ocess ctivity o T cT RIS Inspection ‘ PACS station (min) Smm:st) (nurse) (yen)
| system
|
Patient information / 1 = | 0
Identificati -
ieahod Examination method 2 O | = <=0 | 1 1
Request to nurse 3 =] O= =>A 0.5 0.5
4 O< = =0 | 02 02
Patient guid;
5 O QO— &= | 1 1
Pre- - —
processing Inspecuon.explanz.mou 6 oo ‘ 4 4
Change instructions
& 7 oo | is 15
t g
: ] oo-— - | 02 02
9 Oe O | €A @ 2
Patient ?onﬁma.non 10 oA ‘ 3 3 3
and vein securing —
= 11 OA= =0 0.2 0.2 02
Start position / - " |
Condition selection . B A0 ‘ . : .
Inspection 13 | O AQ 5 5 5
14 | Oe~ |€A<0O 0.2 0.2 02
State confirmation / = T
15 OAQ | 1 1 1
Needle removal =
16 10A= = @ 2
et 17 | ®= | =0-0 ‘ 1 1
processing 5 : !
(‘;‘h“;:% Pﬂ‘llet’rs // 18 | O— - 1 0.5 0.5
ing clothes
Tidying up 19 @] 2 2
20 O= = | 0.2 0.2
) ) Tra(llsfer to 2 o= & = ‘ ® @
Inspection inspection system |
Transfer to PACS 22 | O= = [¢) [¢))
. . . . Total 22 5min 22 5min 14.4min| 870yen
O : Radiological technologist A : Nwse 0O : Patient

— : Movement of radiological technologist

= : Movement of mwrse

Table 2 Scenario 2: One radiological technologist (after task shift)

= ; Movement of patient = : Transfer of mformation

O : Radiological technologist 0 : Patient
— : Movement of radiological technologist
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= : Movement of patient
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Control room
st Waitin; E; inati Nur Ti Cost
Process Activity No s At inspection mse n.ne s
room room CT RIS PACS station (min) (yen)
system
ient i i 1 O | 0
Identification Patlen‘t m‘formatlonl
Examination method 2 =| <« @) 1
P 3 b= — =0 0.2
patient guidance
4 JeO— — 1
Pre- - e
processing Inspectlm.ex;ianétlon 5 0o i
Change instructions \
Set up 6 0o 15 |
Patient confirmation 7 oo 3
and vein securing 8 Ooo0— — 02
Examination iti
Star? position / o 0O 0 i |
Condition selection
Inspection 10 = © 5
State confirmation / 11 0= =0 0.2
Needle removal 12 oo 1
Post- 13 e =<0 1
processing g}‘l“d‘n_g Pat;;l:lts / ) 14 O— = 05
anging clothes
ng" 5 15 [6) 2
idying up
16 O— = 0.2
‘ Tral.lsfer to iz O= = =y 5
Inspection nspection system
Transfer to PACS 18 O= = 1
| Total 24.8min[  578yen

= : Transfer of mformation
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Table 3 Scenario 3: One radiological technologist and one nurse stationed in the CT examination room (before

task shift)
Control room
5 r— : Time(min) | - 9
o ‘Waiting | Examination Nurse Time /| Time(min) Cost
Erocess Ay, Ho room room Inspection station (min) Geasnal (nurse) (yen)
CT RIS system PACS technologist)

Pre- Inspection explanation / 1 m} 4 | 0.2 0.2 0.2
processing Change instructions 2 mX 3 4 4 4
in the front Patient confirmation . CA 4 5 q

Toom and vein securing

Patient information / |
Identification atient information 4 ] A= | —=0 0 03 03
Examination method
. . 5 O« = <0A 0.2 0.2 0.2
Patient guidance

Pre- 6 |O=0O— - eA 1 1 1

processing 7 ooA 1 1 1

Set up T

8 BO=A= ==y 0.2 0.2 0.2

St posifion | 9 O AO 1 1 1

Examination Condition selection

Inspection 10 ] AO 5 5 5
State confirmation / 11 e €450 0.2 0.2 0.2

Needle removal 12 oAQO 1 1, A

Post- 13 == |wl=0As 1 1 1

processing g‘h“d‘"g patl‘et‘:s : ; 14 o- - A 02 02 02
a clothes
ngmg 15 (@) Fia 2 2 2
Tidying up
16 O— =4 0.2 0.2 0.2
il Transfer to inspection system 17 AO= = = @) @) [®)
Transfer to PACS 18 AN O= = 1) ) 1)
Total 20.5min|  20.5min|  20.5min 970yen

O : Radological technologist A\ : Nurse 0 : Patient A : Nuse inthe fiontroom 4 : Front roomreception staff
— : Movement of radiological technologist = : Movement of muse = : Movement of patient => : Transfer of mformation

Table 4 Scenario 4: Two radiological technologists (after task shift)

Control room
s " § g Time(min) | ’
g ‘Waitin E i N T T Cost
CT RIS system PACS technologist) |
Pre- Inspection explanation / 1 [ 4 0.2 0.2 02 |
processing Change istructions 9 O¢ 4 4 4 |
in the front Patient confirmation |
room : N 3 Oa 3 3 3
and vein securing
Patient information /
Identification atient i o 4 O ®—<= | =<0 0.3 0.3 0.3
Examination method
. ) 5 B= = il J 0.2 0.2 0.2
Patient guidance
Pre- 6 OeQO— — <@ 1 1 1
processing 7 mfe] } 1 1 1 ‘
Set up T
8 00—@= == 0.2 0.2 0.2
Start position /
o : 9 = @O 1 1 i
Examination Condition selection
Inspection 10 | [ J©) 5 5 5
State confirmation / 1 Oee <@—0 0.2 0.2 0.2
Needle removal 12 0@O 1 1 1
Post- 13 - =m-00= 1 1 1
processing $dmg Patl‘:;‘s // 1 O— = [ ] 0.2 0.2 0.2
clothes
S 15 o ° 2 2 2
Tidying up
16 O— —-@® 0.2 0.2 0.2
ol Transfer to inspection system 17 0= = = Q@) [©) Q@)
Transfer to PACS 18 [ ] o= = 1) 1) : |
‘ Total 20.5min|  20.5min|  20.5min|  955yen|

O : Radiological technologist A @ : Radiological technologist B [ : Patient A : Nurse inthe fiont room 4 : Front room reception staff
— : Movement of radiological technologist A = : Movement of radiological technologist B = : Movement of patient = : Transfer of information
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Table 5 Cost setting for each occupation and Capacity Cost Rate (CCR)

Value obtained by multiplying the standard value by the ability/experience

Occupation Type Stal(l)dard okl adjustment index
R 1 year 2 years 3 years 5 years 10 years 20 years
Radiological Hourly wage [yen] 1397 1.608 1.763 1790 1885 2054 2558
technologist CCR=Salary per minute [yen] 233 26.8 29.4 29.8 314 342 2.6
s Hourly wage [yen] 1438 1.655 1.815 1842 1940 2114 2633
CCR=Salary per mimute [yen] 24.0 27.6 303 30.7 323 352 43.9
Ratio when Standard valu is 100% 100% 115% 126% 128% 135% 147% 183%
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Table 6 Staff labor costs, examination time, and Sensitivity analysis

examination time(minutes)

Labor cost (Standard valu)[yen]

PR———— = === Sensitivity analysis
Rad1010g1fta1 Nurse Total = dlologlc-al Nurse Total (100~183%)[yen]
technologist technologist

Scenario 1
One radiological technologist and 225 144 22.5 524 346 870 870 ~ 1,591
One nurse(before task shift)
Scenario 2
One radiological technologist 24.8 24.8 578 578 578 = 1.057
(After task shif)
Scenario 3
Coesadsopodl imcindogint and 205 20.5 205 478 492 970 970 ~ 1,774
One nurse stationed in the CT
examination room (before task shift)
Scenario 4
Two radiological technologists (after 20.5 20.5 935 955 955 ~ 1,748
task shift)
roon B NRE L IR B BRI R
180 — [ L B S TR L7 (2 Y
5 1,600 x . . R
5 R - V% S & TR = & A 2 >
§ 1000 ——pg=
R = _ _ — ThF B L REELICSF ) A28 &
e i . 5
e 4 BERR LT
200 TR CTHASER T, TERISHEM
0 < SN 5
Standard 1 year 2 years 3 years S years 10 years 20 years 73)1T STV ﬁﬂ)fﬁ%ﬁﬁﬁ - F?g l@. T 5 %
valu % % % % % % - . .
(© yoars) [115%] [126%] [128%] [135%] [147%] [183%] %@E‘}’)ﬁﬁfﬁ%ﬂ?ﬁﬁ'ﬁiﬁﬂi“@ﬁ 2527 b
[100%] Years of experience(year) N
[The ratio of standard value is 100%] 1220 T, TD-ABC® $Y£ 5.9 }Eﬁ W ﬁ\
—#—Scenario |  —@=—Scenario2 =l—Scenario3 == Scenario 4 1:}-? . gqifﬁﬂj Lizz & -’Gy %’}#ﬁmgﬂ-%}i}:ﬁﬁm L
i i 73 N ;R
Fig.1 Cost changes due to salary T il 7 F%Qb 5 TV % Process 5 & OF
Activity PHBEE LD, X A2 27 M
DANBE LR OB ES P2 %
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