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The physiological function test is the only patieohtact area in the field of clinical laboratovye need to recruit
and encourage the experts due to requiring thertisgpand long time for examination. However, thisreurrently no
rule for estimating optimal workforce in the fi@d physiological function tests. The purpose of gtudy is to establish
the basis of the studies for mid- to long-long téoim creation in the field of ultrasound by evailigtthe number of
appropriate tests and appropriate workforce. Weutsked the quantitative and qualitative workloadthe number of
appropriate tests and appropriate workforce usmige questionnaire. All statistical analyses weegformed using
SPSS version 18.0 (SPSS Inc., Chicago, IL, USApt&l of 216 respondents were 48 (22.2%) male &8d(17.8%)
female. A total of 157 laboratories were 62 (39.586gchocardiography, 91 (58.0%) for the transaefdoppler (TCD)
and 4 (5.7%) for the carotid ultrasound. The maanber of appropriate tests was 302 in the echocardiography, 9
+ 2in TCD and 11£ 2 in the carotid ultrasound. In addition, the nemtif laboratories required to recruit employees
for appropriate workforce was 19 in echocardiogyafi8 in TCD, and 0 in carotid ultrasound. The namdf hospital
required to recruit workforce were 7 primary haaigit22 secondary hospitals, 7 third hospitalss $hidy can be used
as an important data as the first study at préseatwhen the data on the workforce status and wovkronment of
the ultrasonic laboratories is insufficient. Basedhe quantitative and qualitative workloads,rtbhenber of appropriate
tests and appropriate workforce can support mitbrtg-long term job creation in the field of ultoasd.

Key Words: Echocardiography, Transcranial Doppler, Carotichsbund, Workforce

Received: November 25, 2019 / Accepted: Decemhe&Qi®
*Professor,” Researcher.

TCorresponding author: Sun Young Choi. DepartmeBiafedical Laboratory Science, Daegu Health Cell&gongsong-ro, Buk-gu, Daegu 41453, Korea.
Tel: +82-53-320-1307, Fax: +82-53-320-1896, e-rkailu5041@hanmail.net

©The Korean Society for Biomedical Laboratory Scienéd rights reserved.

@This is an Open Access article distributed undetehms of the Creative Commons Attribution Non-Coneiakticense (http://creativecommons.org/licensesity3.0/) whicl

permits unrestricted non-commercial use, distadmytnd reproduction in any medium, provided tigir@l work is properly cited.

- 381 -



M B

sk Aol AHejEA w=R191e] S7keh A =
°1A] ;_é]g}(/ﬂ};]@jq_ﬂﬁ_ /\]76173]111@( o]-jl]_;di} | 2 g}
)0l 543 S7F8kaL vk olek HiEol 9|59 et
Aol A el @ Flgko® npgel whel A%zl
o] nystE|al glom HAp Aol vigt ojE=r} St
. OECD (20151 w2% $-2Jubeli= OECD =
7FF 7P =2 1919 IRleBHlE V1SFs6kaL jlaL, o]
= 877 Al 7P F2 7INke AlEste] AL
7rel=7gn]e] 7 OECD =7F 5 sk 57k =+
Zholt}. whebA o 2 gn] €] *7}9} A ARG =g
S7Fl wet ARS8 g e AR 9] g
T A o] FolAoF AAF dFel 2H FE Ve
T 9dan, Astelar a&AQl AP FdE 5 gtk
LDV“}J“‘ 2P ok AAPE 9] AbE st
o2 A9 o] A ok, El7eH
AR ol A EAbe] el AR A of

2 0 AARRE FREE Aol o9k ake] ARl

./:37} u-¢- At g 4 alﬂ‘r(*i?l‘ﬂ* 94 2002;
, 2007; A5 9], 2007). 53], AFS A4 iAo
2 Alfﬁs}% A srd Aol A= 1 Gl

o
B2 NS A% 4] £4D 5 ARS 9

wope] AT A Al Abgala, Shske] FRa

Qzebg 2FE Ao] Gne] AL PIF F A M

1A Ao woletn & 4 Atk 53] 2294

A ANZEOR e HESHE ALY BAOR AL
7}

Al Aol ghae] ek} x| 5o
 ZAATe]ti(New Medical World Weekly,
2008; Department of Health and Ageing, 2082 3] <],
2014).

H AL A= 25 el s B
AEA|Fo| A efake] A|A] sl QI Akl 2597

Am bsstehe FUsA weblol 99 ) % &
Fl o) 7Ps4el del ok R, AAH <)
219 S AL i e Foz

Table 1.The weight of qualitative workload

Examination time Division Weight
>90 min Higher 10% 1.25
60~89 min Second higher 20% 1.125
30~59 min Middle 40% 1
15~29 min Second Lower 20% 0.875
<15 min Lower 10% 0.75
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Table 2. The method of workload analysis

Value

Mean

Method

@ Quantitative workload
@ Standard working hours
@ Overtime

@ Qualitative workload

® Final workload

Total annual working hours

Annual standard workingféar 1 person
Annual overtime for 1 person

Weight of workload
Quantitative workloaet Quialitative workload

@+03
(365-holidayx 8 hours
Mean anouaftime
2. (Weight)
OX®

Table 3.The method of the appropriate number analysis

Value

Mean

Method

@ Standard working hours

@ Examination time

@ Tester's share

@ Appropriate number of ultrasound
® Overtime rate

® Maximum number of ultrasound

Standard working houra fday
Examination time for 1 case

Number of tester

Appropriate nundfeultrasound for 1 day
More than 50% (4 hours) of totalkiray day

Maximum number ofagibund for 1 day

8 hours
Restitime + 30 min (lose time)
1.0
8 hours/examination tinie®
15

1 day appropriate number of
ultrasound + number of night work
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Table 5. The analysis of workload

Total Primary Secondary Tertiary Examination
Value Ultrasound (n=216) hospital hospital hospital center P-value
- (n=21) (n=95) (n=96) (n=4)
Echo 12.6:5.02 7.8£4.88 11.9+5.17 12.6:4.63 14.6:8.49 0.163
Mean number of
ultrasound for 1 day TCD 6.5:4.67 6.6£5.02 6.0£5.02 6.73.85 12.6:11.31  0.333
Carotid 4.5£3.98 4.4£3.12 4.6+4.3 4.6t4.00 - 0.999
Echo 17.6:7.46 15.8:3.76 15.9+7.06 18.5-8.16 12.5-:3.54 0.318
Normal test tim TCD 24.9+11.03 20.2£8.40 27.4:13.1 24.8.57 15.6:7.07 0.073
Carotid 17.19.63 12.56:6.57 13.8:9.34 20.4:9.22 - 0.001
Echo 31.310.32 30.8£6.65 29.8t9.15 32.%11.94 30.0£0.00 0.584
Abnormal test time TCD 37.3£15.78 32.1+14.64 41.2+1820 35.3t12.53 25.0£7.07 0.088
Carotid 27.112.34 20.0£6.03 24.38t12.62  30.5t12.04 10.0+0.00 0.005
Number o tests Echo 5.1:6.48 5.0t2.16 4.6+7.04 5.8£6.48 15.6:0.71 0.764
(30~59 min) for TCD 4.4+751 10.6:16.79 45+8.24 3.3:2.17 - 0.137
1 day Carotid 2.5:1.90 3.8:1.64 2.1+1.60 2.4%2.00 - 0.239
Echo 1.#1.05 - 1.9+1.36 1.6:0.89 - 0.504
Number o tests _
(= 60 min) for 1 day TCD 2.2+1.62 3.0:2.16 1.9+1.23 2.3:1.74 0.429
Carotid 2.31.73 3.5£2.12 1.5+1.07 2.6£1.91 - 0.229
Echo 1.63%151 1,72191 1,645-148 1,60%172 1,725:74 <0.001
Annual quantitative _
workload (hour) TCD 1,652t214 1,723144 1,672:243 1,59&133 <0.001
Carotid 1,626:117 1,746:35 1,63%£123 1,58%119 - <0.001
o Echo 0.870.09 0.84:0.06 0.88:0.08 0.86:0.10 0.81:0.09 0.672
pnoval qualiative —— rep 095:0.11  0.96:0.09 097013  0.92:0.06 - 0.162
Carotid 0.84:0.08 0.75:0.09 0.82£0.08 0.88:0.08 - 0.002
Values are meath standard deviation. TCD, transcranial Doppler
Table 6. The analysis of appropriate number of ultrasound
Primary Secondary Tertiary Examination
Value Ultrasound Total hospital hospital hospital center P-value
Echo 1062 11+1 102 10t2 11+1 0.696
Mean appropriate
number for 1 day TCD o2 102 9t2 a1 0.174
Carotid 182 1241 1142 101 0.006

Values are meath standard deviation. TCD, transcranial Doppler
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Table 7. The analysis of appropriate workforce

- Ultrasound 0 < Excessl 0 O0<lack<1 1<lack<2 Total
e
P n (%) 10 (6.58) 101 (65.13) 42 (27.63) 1 (0.66) 541
Echo 6 (10.2) 38 (64.4) 14 (23.7) 1(1.7) 59
Laboratory  TCD 3(3.3) 60 (65.9) 28 (30.8) 0 91
Carotid 1(25.0) 3 (75.0) 0 0 4
Primary hospital 0 10 (52.6) 9(47.4) 0 19
. Secondary hospital 2 60 15 0 7
Hospital . .
Tertiary hospital 8 30 17 1 56
Examination center 0 1 1 0 2
Values are n (%).TCD, transcranial Doppler
Table 8.The distribution of workload
Quantitative workload
Type Echo TCD Carotid
Small Many Small Many Small Many
Low 7 11 23 27 0 2
Total .
High 22 19 23 18 2 0
) ) Low 1 0 9 0 0
Primary hospital .
High 1 4 1 0 0
Qualitative S ) Low 8 9 12 0 0
econdary hospital
workload fyhosp High 10 11 12 1 0 0
. . Low 3 2 14 5 0 2
Tertiary hospital .
High 11 3 10 4 2 0
o Low 0 0 0 1 0 0
Examination center .
High 0 1 0 0 0 0
Values are n. TCD, transcranial Doppler
Table 9.The efficiency of the workforce management
Improvement of .
Type Ultrasound Recruitment qualitative Use of |nternlf or Reduction
workload contract worker
Echo 19 22 11 7
Laboratory TCD 18 23 27 23
Carotid 0 2 2 0
Primary hospital 7 2 10 0
. Secondary hospital 22 22 20 13
Hospital . .
Tertiary hospital 7 23 9 17
Examination center 1 0 1 0
Total=154 Total 37 47 40 30
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