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ARTICLE INFO ABSTRACT
Received September 29, 2019 This study explored the method of determining the appropriate size of the workforce according to the
Revised October 22, 2019 assessment of the workload of medical technologists (also called medical and clinical laboratory

Accepted  October 27, 2019 technologists, and medical and clinical laboratory scientists) in order to present a standard production

model for the appropriate manpower in blood collection rooms. The eleven university hospitals
selected for this study had between 600 and 2,000 beds. The 14-steps standard blood collection
time was 4 minutes and 8 seconds for the outpatients aged between 20 to 60 years old (57%) except
for children and the elderly (43%). Assuming that there were 8 hours per day for mechanically
collecting blood, the maximum number of blood donations by one clinical laboratory scientist was

Key words analyzed to be 100 cases. In conclusion, it is appropriate to have fewer than 100 cases of daily blood
Appropriate manpower estimation collection by a medical technologist engaged in blood collection. Since the proper number of blood
Blood collection collection workers (100% of blood collection work)=the number of annual working days/(one day's
Medical technologist work hours/time per case) x the number of working days per year, then the proper number of blood

collection workers (one day's work hours)=the number of working days per year/100 x the number of
working days).
Copyright © 2019 The Korean Society for Clinical Laboratory Science. All rights reserved.
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Table 1. Hospital size and average number of inpatient and outpatients
per day

Average per day

Hospital Bed Number of Number of
inpatient per day outpatients per day

A 1,989 1,750 8,675

B 1,180

C 925 800 3,000

D 634 543 5,486

E 847 670 2,660

F 1,329 1,132 3,671

G 1,310 1,100 4,800

H 999 858 2,858

| 980

J 1,105

K 1,400 1,172 4,500
Average 1,154 1,003 4,056
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Table 2. Distribution of medical technologist in the blood collection

Hospital Total Full-time Indefinite contract ~ Temporary job Others Full-time (%)
A 25.0 13.0 0.0 12.0 0.0 52.0
B 13.0 8.0 0.0 4.0 1.0 61.5
C 5.5 5.0 0.0 0.5 0.0 90.9
D 6.0 3.0 3.0 0.0 0.0 50.0
E 10.0 4.0 0.0 6.0 0.0 40.0
F 22.0 7.0 15.0 0.0 0.0 31.8
G 10.0 10.0 0.0 0.0 1.0 100.0
H 11.0 9.0 0.0 1.5 1.5 81.8
| 22.0 5.0 17.0 0.0 22.7
J 13.0 13.0 0.0 0.0 0.0 100.0
K 9.0 7.0 0.0 2.0 0.0 77.8
Average 13.3 7.6 1.8 3.9 0.3 64.4
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Figure 1. Daily total blood collection,
number of medical technologists, daily
mean blood collection of 1 medical
technologist.
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Table 3. Annual working days and hours of blood collection workers

Working days Working time Blood sampling
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Table 4. Time required for blood collection (min)

Blood collection time (min/person)

Hospital working time of
P (day/year) (hours/day) blood coIIecg:tion staff (hr) Hospital 0 ) . Medical examination
utpatients Inpatients .
patients
A 235 8 6
B 274 8 8 A 3 3 4
C 250 8 8 (temporary job 6) B 3~5 3~5 3
D 250 8 8 (3 persons), C 5 4 5
5 (3 persons) D 2~3 3 1
E 225 8 8 E 3 3 3
F 250 8 6 F 2 3 3
G 250 8 8 G 5 5 2
H 240 8 5.3 H 2.5 4 4
| 280 9 9 I 3
J 8 8 J
K 276 8 8~9 K 5
Average 253.0 8.1 - Average 3.35 3.50 3.13
Table 5. Average number of blood collection per day
Number of average daily blood collection
Hospital
Outpatients Inpatients Medical examination patients and others Total
A 2,717 576 190 3,483
B 1,489 133 150 1,772
C 550 50 600
D 560 110 120 790
E 686 86 60 832
F 1,227 906 69 2,202
G 950 700 50 1,700
H 650 600 180 1,430
| 900 200 50 1,150
J 950 100 1,050
K 1,067.9 413.9 101.9 1,501
Average 67 26 7 100

www.kjcls.org
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Table 6. Number of pediatric and elderly blood-collecting patients

Number of pediatric blood collection (daily average)

Hospital [
Total Num(t())(—:;r701;e;:;$2)|atrlc (65,)\1%1;?0?; 2Irdi:|<;/er) Number of pediatric and elderly

A 3,483 58 971 1,029
D 790 20 280 300
F 2,202 30 1,221 1,251
G 1,700 10 1,300 1,310
H 1,430 20 204 224
| 1,150 30 500 530
K 1,050 60 350 410
Average 1,686.4 32.6 689.4 722.0
% 100 2 41 43

Table 7. 14 steps of blood collection

Precess Order Act Act contents Evidence
Before blood 1 Prescription confirmation Medical department,
collection desired blood collection date and time
2 Check of specimen container after Confirm proper container Certification evaluation
inspection prescription confirmation
Blood collection 3 Call patient Certification evaluation
4 Check patient Open questions Certification evaluation
5 Hand washing (before collection) Infection control
6 Explanation of blood preparation
7 Tourniquet
8 Finding and disinfecting blood collection sites
9 Preparation of syringe Setting of needle
10 Replace tube
" Guide to hemostasis and blood collection Hemostatic time guide and
explanation of side effects
After blood 12 Check sample state and arrangement Check clot and sample mix
collection 13 Sample registration
14 Hand washing (after collection) Infection control

14 steps
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Table 8. A study on the optimal manpower estimation in Korea and
Japan

Division Korea Japan

Daily average number of patients and outpatients 66.8 35.6
(persons)

Average working days per year (days) 253 234
Full-time rate (%) 82.3 87.1
Blood collection worker Less than 1 year 262 23
experience (persons) 1~less than 3 years 26.6 8.8
More than 3 years 47.2 88.9

170
139
136 131 130
116
109

100 100 100 100 100 100100 100 100 100
0
o I
A hospital B hospital Chospital D hospital Ehospital F hospital G hospital H hospital K hospital Mean

B Mechanical blood collection{person/day)

Figure 3. Optimum number of people
in excess of blood collection based on
level 14 blood collection.
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