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Kanyarat Luangmul 2012: Reduction of Turnaround Time in Clinical Laboratory.
Master of Engineering (Industrial Engineering), Major Field: Industrial Engineering,
Department of Industrial Engineering. Thesis Advisor: Assistant Professor

Juta Pichitlamken, Ph.D. 74 pages.

We develop a simulation model of a clinical laboratory for a complete blood count
(CBC) test in a large private hospital. The model is used for experimenting with new lab layouts
and new work processes for the CBC test to reduce the turnaround time which is defined as the
total time in process, since when the blood smear sample enters the lab to when the lab result is
registered into the computer system. KPIs are the turnaround time, the total waiting time in queue,
the transfer time, and the utilization of resources. The average turnaround time from the simulation
model of Case 1 by consider all data is 72.09 + 1.14 minute compared with 73.08 + 3.72 minute from
the empirical data. A new CBC test layout is created by the Relationship Diagram method to
improve the work flow of medical technologists. The new turnaround time is reduced to 59.27 +
0.89 minutes or a reduction of 21%. The total waiting time in queue of the new CBC layout is
reduced from 39.09 + 0.94 minutes to 26.43 £ 0.08 minutes or a decrease of 32.38% because the
work flow of medical technologists is improved. The transfer time of the new CBC layout is
reduced from 1.37 = 0.00 minutes to 0.26 £ 0.00 minutes or a decrease of 81.02%. The average
turnaround time from the simulation model of Case 2 by excluding extreme data of the blood smear
manual and auto process is 70.28 + 0.5. The new turnaround time of Case 2 is reduced to 56.63 +
0.63 minutes or a reduction of 19.42%. The total waiting time in queue of the new CBC layout is
reduced from 30.64 £ 0.96 minutes to 24.46 = 0.36 minutes or a decrease of 20.16%. The transfer
time of the new CBC layout is reduced from 0.89 = 0.00 minutes to 0.28 £ 0.00 minutes or a
decrease of 68.53%. The turnaround time is targeted at 60 minutes. Under the current setting, all
specimens have turnaround time higher than 60 minutes. For the Case 1 data, 63% of the

specimens meet the target while 76% of the specimens meet the target in Case 2.
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0.49 0.53 1.54 1.27 0.45 0.54 0.29 0.55
0.34 0.28 1.21 1.35 0.38 0.34 0.36 0.44
0.23 3.28 1.3 2.22 1.58 0.5 0.12 0.57
1.2 1.15 1.33 0.57 0.45 0.42 0.26 1.4
0.27 0.53 2.05 2.29 0.25 0.16 0.5 0.37
0.29 1.46 1.31 0.43 0.3 0.23 0.57 0.17




a ) ) s a
AT NUINT 2 maaganmmmauﬁ"laa (HIN)

v J =
namsdenalan 1)

6.26 6.26 6.28 6.27
6.32 6.32 6.34 6.31
6.33 6.3 6.3 6.43
6.31 6.31 6.28 6.28
6.37 6.32 6.35 6.34

Y v
MIINUINN 3 U93Ja1Ia1 Blood Smear Auto (W)

1321 Blood Smear Auto (mﬁ)

326 253 232 323 432 333 326 345 331 3.21

222 329 321 324 338 2.5 338 326 325 3.28

335 335 326 333 244 333 33 324 329 3.26

3.3 327 331 329 336 326 334 323 432 326

3.3 3.43 33 337 343 325 316 325 321 331

331 4.02 322 328 345 249 343 328 331 3.3

332 357 255 326 323 253 357 325 333 328

3.25 33 334 326 316 332 329 326 334 324

326 332 338 323 346 337 4.02 33 337 343

329 255 348 325 337 338 316 321 331 325

338 329 327 329 345 325 334 257 326 322




MIINUIND 4 eﬁ’m%lanmmi Blood Smear Manual (mﬁ)

1321019 Blood Smear Manual (mﬁ)

0.29 1.53 1.04 0.27 0.38 0.39 0.24 0.41 0.29 1.00

1.34 0.29 0.32 0.32 0.4 0.22 0.39 0.3 0.27 0.35

0.24 0.38 0.42 0.27 0.3 0.42 0.27 1.39 1.53 1.04

0.43 0.12 1.39 0.28 0.44 0.34 1.04 0.35 1.06 0.42

2.46 0.3 1.58 0.27 0.28 0.29 0.42 0.27 0.27 0.29

0.22 0.35 0.4 0.3 0.12 0.42 0.27 0.32 0.3 0.29

0.26 0.32 0.3 0.29 0.4 1.39 0.28 0.24 0.42 1.07

0.38 0.39 0.3 0.29 0.42 0.29 0.32 0.32 0.12 0.26

0.26 0.39 0.29 1.04 0.27 0.27 0.20 1.03 0.3 1.39

0.24 0.44 0.34 0.29 0.32 0.24 0.38 0.27 0.35 0.48

0.43 1.39 1.06 0.35 0.27 0.27 0.45 0.12 0.32 0.3

A 9 J =
MINHUINN S maganmmig\a‘laﬂ (U M)

pamsgalan (i)

0.29 1.53 0.22 0.35 1.04 0.39 0.5 0.52

1.34 0.29 0.26 0.32 0.32 2.17 0.38 0.24

0.24 0.38 0.38 0.39 0.42 1.32 1.52 025

0.43 0.12 0.26 0.39 1.39 0.36 0.24 0.43

2.46 0.3 0.24 0.44 1.58 2.46 0.27 0.38
0.36 0.35 1.04 0.39 1.02 0.36 0.39 1.03
0.22 0.26 1.02 0.29 0.26 0.22 0.57 0.25
0.32 0.38 0.52 0.38 1.34 0.38 1.04 231
0.39 0.25 0.36 0.12 0.24 1.02 0.24 0.59

1.03 0.26 0.39 0.22 1.53 0.43 1.23 0.39




M31WUINN6 V01a1IA1N15ATI CBC Lo Tula (u1i)

18115532 CBC HUUDAIHNA (111)

8.49 6.5 6.42 8 6.47 3.02 5.48
8.22 6.42 10.01 9.01 9.23 53 1.39
8.32 8.09 4 7.27 8.24 7.48 4.57
6.39 8.2 6.25 5.43 9.02 6.43 5.35
6.4 4.06 4.13 8.5 9.27 8 4.04

d' 9 s 9 a 4 =
ATNAUINNT UBYALIAT verify NalU1TEUUADUNIAUADT (HIN)

a d
181 verify NOI15TULABNNANDS (M11)

0.22 0.15 0.23 0.1
0.17 0.29 0.39 0.33
0.12 0.19 0.24 0.24
0.16 0.19 0.37

0.17 0.2 0.21
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