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Porkaew Ruangpeng 2014: Analysis of Queuing System and Development of Patient
Service System : A Case Study of Outpatient Service in Phatthalung Hospital. Master of
Science (Statistics), Major Field: Statistics, Department of Statistics. Thesis Advisor:

Miss Thidaporn Supapakorn, Ph.D. 124 pages.

The purpose of this research is to compare the current system and the new system of
outpatient service at Phatthalung Hospital in three divisions: medical record, outpatient and
pharmacy service divisions. Both systems are simulated by using Arena version 14. After 100
times of independent simulation are created, then, the indicators for analyzing the efficiency are

the average total time, average waiting time of the services and idle time percentage of officer.

In the medical record division: the new system is done by adding one officer at the
register for sending patients. The average waiting time is less than 15% of the current system (221

seconds) and the idle time percentage of officer is more than 20%.

In the outpatient division: three new systems are created. The first system is done by
changing the working time, the second system is done by adding one nurse and changing the
working time and the third system is done by adding one physician and one nurse. The results of
the second system is the most suitable since the average time of patients in the system is 2,182.92

seconds which is 50% decreasing from the current system.

In the pharmacy service division: two new systems are created. The first system is done
by adding one pharmacist at screen point and the second system is done by allocating the human
resources. The results of both systems show that the average waiting time at screen point is less
than 20% of the current system (68 seconds) and the idle time percentage of the pharmacist is
more than 30%. Found that the two new systems are better than the current system, it is

recommended the second system since the manpower allocation is appropriate for the workload.

Student’s signature Thesis Advisor’s signature
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Distribution: Poisson
Expression: POIS(3.51)

Square Error:  0.005033

Chi Square Test
Number of intervals =7
Test Statistic =9.68

Corresponding p-value = 0.088
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Distribution: Exponential
Expression: 5+ EXPO(46.3)

Square Error:  0.002978

Chi Square Test
Number of intervals =8
Test Statistic =6.73

Corresponding p-value = 0.362
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Distribution: Exponential
Expression: 15 + EXPO(81.7)

Square Error:  0.001468

Chi Square Test
Number of intervals =9
Test Statistic =478

Corresponding p-value = 0.688
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Distribution: Gamma
Expression: 18 + GAMM(131, 0.863)

Square Error:  0.001950

Chi Square Test
Number of intervals =8
Test Statistic =10.9

Corresponding p-value = 0.0545
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Distribution: Gamma
Expression: 26 + GAMM(428, 1.47)

Square Error:  0.002995

Chi Square Test

Number of intervals =13
Degrees of freedom =10
Test Statistic =139

Corresponding p-value =0.189
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Distribution: Exponential
Expression: 93 + EXPO(792)

Square Error:  0.002126

Chi Square Test

Number of intervals =10
Degrees of freedom =8
Test Statistic =6.82

Corresponding p-value = 0.558
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Distribution: ~ Exponential
Expression: 32 + EXPO(205)

Square Error:  0.003123

Chi Square Test

Number of intervals =8
Degrees of freedom =6
Test Statistic =792

Corresponding p-value = 0.246
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Distribution: Exponential
Expression: 52 + EXPO(203)

Square Error: ~ 0.002105

Chi Square Test

Number of intervals =10
Degrees of freedom =8
Test Statistic =11.9

Corresponding p-value =0.171
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Distribution: Exponential
Expression: 35+ EXPO(168)

Square Error:  0.002670

Chi Square Test

Number of intervals =10
Degrees of freedom =8
Test Statistic =129

Corresponding p-value =0.123
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Distribution: ~ Exponential
Expression: 69 + EXPO(180)

Square Error:  0.002389

Chi Square Test

Number of intervals =5
Degrees of freedlom =3
Test Statistic =3.98

Corresponding p-value = 0.269
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Distribution: Gamma

Expression: 40 + GAMM(228, 1.4)

Square Error:  0.003775

Chi Square Test
Number of intervals =10
Degrees of freedom =7
Test Statistic =9.75

Corresponding p-value =0.214
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Distribution: Gamma
Expression: 63 + GAMM(182, 1.18)

Square Error:  0.004652

Chi Square Test

Number of intervals =9
Degrees of freedom =6
Test Statistic =8.72

Corresponding p-value = 0.203
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Distribution: Exponential

Expression: 29 + EXPO(184)

Square Error:  0.000874

Chi Square Test

Number of intervals =16
Degrees of freedom =14
Test Statistic =173

Corresponding p-value = 0.243
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Distribution: Exponential
Expression: 18 + EXPO(186)

Square Error:  0.001844

Chi Square Test

Number of intervals =6
Degrees of freedom =4
Test Statistic =15.35

Corresponding p-value = 0.255
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U

Distribution: Poisson
Expression: POIS(5.81)

Square Error:  0.001516

Chi Square Test

Number of intervals =11
Degrees of freedom =9
Test Statistic =15

Corresponding p-value = 0.0926
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Distribution: ~ Exponential
Expression: 5+ EXPO(49.3)

Square Error:  0.001153

Chi Square Test

Number of intervals =20
Degrees of freedom =18
Test Statistic =17.1

Corresponding p-value =0.518
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Distribution: Exponential
Expression: 3 + EXPO(58.3)

Square Error:  0.000229

Chi Square Test

Number of intervals =24
Degrees of freedom =22
Test Statistic =29

Corresponding p-value =0.157
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Distribution: Gamma
Expression: 3 + GAMM(60,0.743)

Square Error:  0.000358

Chi Square Test

Number of intervals =22
Degrees of freedom =19
Test Statistic =29.2

Corresponding p-value = 0.0654

Y ] 1< a o a
ﬂ'l‘WN‘I»!'Jﬂﬁ V18 ﬂ13l!ﬁﬂﬂllﬂ\?ﬂ’ﬂilu'lzﬂglﬂu‘llﬂﬂnﬁ'lﬂ151ﬁ!ﬂ5ﬂ15ﬂ15@®ﬂﬂﬁiﬂ’3



115

1 1< a a o
35 ﬂ']'iLli]ﬂl!fﬂQﬂ'J'l?Ju'lfﬂglllu"U’O\H'JﬁWﬂ']'iﬁhgijﬂiﬂ?ﬁﬂ'lﬁ@]ﬂﬂa'lﬂﬂ']/i]ﬂﬂ1

R \

Distribution: Gamma
Expression: 45 + GAMM(72.1, 0.657)

Square Error:  0.001361

Chi Square Test

Number of intervals =20
Degrees of freedom =17
Test Statistic =25.6

Corresponding p-value = 0.0856
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Distribution: ~ Exponential
Expression: 4 + EXPO(95.1)

Square Error:  0.000557

Chi Square Test

Number of intervals =12
Degrees of freedom =10
Test Statistic =153

Corresponding p-value =0.129
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Distribution: Gamma
Expression: 16 + GAMM(64, 0.822)

Square Error:  0.000593

Chi Square Test

Number of intervals =22
Degrees of freedom =19
Test Statistic =235

Corresponding p-value = 0.225
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