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Thanon Wongsammacheep 2012: The Discrete-Event Simulation Model of a Health
Screening Center for Improving Patient’s Waiting Time. Master of Engineering
(Industrial Engineering), Major Field: Industrial Engineering, Department of Industrial

Engineering. Thesis Advisor: Assistant Professor Juta Pichitlamken, Ph.D. 83 pages.

The health screening center is the first department that patients come into contact before
going to other departments because the objective of this department is to screen patient’s health.
Many patients come into the health screening center that patients sometimes complain about long
waiting times. We develop a discrete-event simulation model of the health screening center by
Arena software to support the decision making process of the hospital management. It is
designed such that it can readily be used for testing any scenarios inside the health screening
center. Input data is collected from electronic records and interviews with staff. The simulation
model is validated by considering the average total times in the system. In this work, primary
objective is to reduce the total waiting time, and the secondary objective is to reduce total time in
the health screening center. We use the simulation model to test our patient’s adaptive policies to
see if patient’s waiting time can be reduced. The first policy is the as-is condition. The second
policy is to have the ultrasound test only once for the whole abdomen. The third policy is to
assign diagnosis physicians at Station 6 on the first-come, first-serve basis. The fourth policy is
to change schedule patients’ arrivals throughout the day by the OptQuest tool. The fifth policy is
to simultanously implement all policies. The fifth policy can reduce total waiting time to 23%
from 133.90+3.33 minutes to 102.99+1.59 minutes and can reduce total time to 16% from
205.94+3.37 minutes to 173.45+1.74 minutes. The Select-the-Best procedure in Arena software is
used to select the best policy to reduce waiting time at 95% confident interval and 5 minutes for

error tolerance.
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Patient arrival .
Physical
examination

(consultation)

No
Complete
station 52

Eye

Register
(Pre-assessment)

Physical exam
(consultation
+ diagnosis)

Appoint o

walk-in? Print documents

Appoint examination
Sign consent
form

Yes
Have
¢ eye exam?
v
Ultrasound f
Make a payment whole abdomen Patient leave
Pap smear and

N

¢ ? Pelvic exam
Mammogram ~
Vital signs with ultrasound es
breast Have No
pe(\:P smear.
¢ and Pelvic?

Blood test A
Complete P Yes A z
consupltation)? examination

(diagnosis)

times ES

queue more

han ultrasound
queue?

Complete Yes
cardiac?

Yes

Electrocardio Yes| Exercise stress
gram (EKG) test (EST)
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NNN S LLWUﬂTWﬂ"IiUlWﬁéUf‘NEj‘]J'Jﬂ




35

1.6 uHUgiveIns Inaluuaazyausms

91 Y o A 4 A 9 = A A
ﬂﬂ331m15UU5ﬂ1ﬁﬂuﬂﬁi’Jﬂqsllﬂ1WIﬂﬂlﬁuﬂua\‘]Vlgl»‘UfJu@]ﬁ'J"ﬂqmﬂ']W:ﬂﬂﬂUiﬂ'ﬁ
aqwglﬁﬂUElagﬁaﬂﬂ1N%}aHa G?Nﬁwﬂquqallaguﬂa’lﬂﬁﬂﬁgﬁ']lxl\j”lu@]ﬂﬂalﬁlugﬂ'ﬁﬁ@l]ﬂ']u

9

1 " Y g}/ = Y Y <3 4 [ ~ Y
GUfJiJ"aﬂNG]Ll,ﬂ@‘1_]'3‘(’15'3“1/]\1Wlﬁ‘t’JiJLfJﬂﬁ"lﬁLl,a3Gl‘ﬁRjﬂ?ﬂl“ﬁuﬂlﬂﬂﬁWﬁﬁ‘UﬁﬂQ‘Vﬂ%’iUﬂ?ﬁﬂi?%
=

gqunwigausMamseenasaun i 6 gihedesiiszaldiielunmsasagunimnounis

o R Vo Y o A
mawmmﬂ@.ﬂm"lmmaﬂmmmmmwm 7,

FA A Y z:; a [ = A =
ﬂﬂﬁﬂﬁuﬁuﬂ’]i@lﬁ'Jﬂqallﬂ'lwcﬂfgﬂl]jﬂ’]i@3'JﬂﬁﬂJuﬂJu']msllela$ﬁn$!aaﬂjﬂﬂNWﬂTUTa
9 Y a o = A A a A Y 2 o =
llagQGK'JEJWfJT]J’]ﬁGh’iUﬁﬂ’]iﬁi?ﬁ]ﬁﬂ]uﬂ]u']mslfwuagm']glaﬂﬂlWﬂﬁ\julﬂ’JLﬂﬁ']gﬁﬂﬁ@ﬂl!aUﬂQﬂTWV]

Y A v A A Y Y a ~
8 Rjﬂ?ﬂﬁnﬂimaﬂﬂiﬂﬂiﬂﬁ@S’JﬁWIHJﬂ’NiJmiJWﬁllTﬂfJ“VlQGH’JEJT‘ImUWaﬂ@fJGlW]JﬁﬂTﬁVI‘Qﬂ

=

Uimsasramsuvesinlanazas1amed@imenainimi 9 msasemaduveialall
4 Y Y a &' Y o LY a
unwnd wenna nazdrrenennanesliusnmasrvaau Il le uazasivialelasnadu
APWIUAINING 10 1Az IR 11 MWD NMIATIINWTITIMeTUAY IAgyAaINTNIeSIE
A Y a < 7 ) A Y v a 3 9 EY
MenInuTmadnasdloadanimi 12 Aiea 30T VUIMIATINLTUNIUY ATIVAIUY
[ 9 g 9 gJ/ = 4 v A Y a [
1OZAIIVBANTIHIUAYBINBINIHNA TaslunndiaznaInin1esaaImenes1nusnmsag
AR 13 1AzANA 14 MUEIAY 9ALTMIATIITNMoIaITIReTLNNdLaz AT IoWe1a
a ' o < aa o
apeliuimsasnsemena i asiea asauzisahnuagnuazasianielu msiinena
A Y Yo U o aa o
m3asgunmn FedihennaudesIdsumsasiairemens lluaznmsitanenanisainn

FUANAINING 15



36

Station 1 & Station 2 (assessment & documents)

) Registered nurse Clinic associate (CA) Clinic associate (CA) Customer service )
Patient . . Trigger
(RN) at registration at station 2 officer (CS)

4 S
‘{atient arrival New patient? -‘

v N

J Pre-register
(RN)

Register at Ll
the 10+ floor M Pre-assessment €

Register via
Microsoft
Amalga

Place a document

in basket

Call interpreter

Has a consent
form?

A 4
Print a consent Bring a consent
N N ) Consent form
N " Microsoft Amalga form to a patient (CS)
\
Interpreter,
Sign a Consent form
consent form . (Patient)
Appointment

rint documents

» Via Microsoft

Amalga
d malg

A

Take a consent Consent form

form to station 1 (Patient)

via Microsoft

Amalga Y

Match a consent Consent form &

»  form & other other documents

documents s

Bring a patient file
A |«
to a patient

1 Request for medical record, Patient's information update (old patient), Health history,
General consent to treatment and release of information (new patient)

2 Health screening information details, Check up internal communication, Comprehensive check up information, Order requisition form,
Partial order requisition form, Physical examination, OPD clinical record, Eye screening examination report,
Pathology requisition form cytopathology GYN, Pap test (thin prep pap test) report, OPD nursing record

3 Wristband

v
= a S

' v
ﬂ"l‘Wﬁ 6 ﬂlu@lﬂuﬂWiﬁNWH‘WQWUiﬂ?iﬁ\i“l/lm‘ﬂﬂuLLﬁ%ﬁ'fJUfﬂN"ﬁ}ﬂy‘ﬁ lLa%’gﬂUiﬂWil@ﬁ'ﬂN
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Station 3 (cashier)

Patient

Clinic associate (CA)

Trigger

@ Place a file
in queue

Call a patient

Make a payment

l—|

1 Getareceipt

Put HN
code via
Microsoft

Patient need N Specific in

document

Inform of

amount due

R 28

Payment

Co-operation

(41 Sign on a receipt

l—

1

Wait for a
guarantee inform

from third party

—

Cover letter?

Have
document
online?

Print guarantee

inform

Check up internal communication (for staff : BIC)

(cA)

Documents from insurance or co-operation

(Patient)

4 Guarantee inform

'
= 2 o

' v
MWN 7 Tuaeumsaungauimshiszaldne
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Station 4 (vital signs & blood draw)

Clinic associate (CA)

Nurse aid (NA)

vital signs

Nurse aid (NA)
blood draw

Nurse aid (NA)
lab

Trigger

Receive a patient
<

file

|

Stamp on

documents

v

O

Place in a vital

signs queue

4

Call a patient

Print lab sticker
via Microsoft
Amalga

v

Take a patient to

€xam room

Stamp sticker

into documents

Test vital signs

Health screening information details
(for patient : BIC),

Order requisition form,

Partial order requisition form

(CA)

Order requisition form,
Partial order requisition form

(CA)

Order requisition form

Y
h 4 (hematology / serology),
Place in a blood Enter an exam Send blood to o o
> rder requisition form
draw queue room lab‘s:aff (biochemistry),
Order requisition form
T (hormones / tumor markers),
Station 5 Copy results into Order requisition form
Draw blood s . . :
book (immunology / infectious diseases)
‘ (NA lab), (NA blood draw)
Station 6
5 Lab sticker (blood), Lab sticker (urine, stool)
* Depending on the decision of each individual
' v '
= % [ = o =S A
MNAN 8 VUADUNTNIWNIUNYAUINITATIVA YU IUTWLUASINICIADA



Station 5 (cardiac assessment & imaging services)

Patient

Nurse aid (NA)

Trigger

Receive a

patient file

Print order form
via Microsoft
Amalga

Cardiac

Change clothes assessment?

i‘iN

Place a queue
card at
imaging services

Place a queue
card at

cardiac queue

, Queue is up and a

patient is ready

H@‘*ﬂmaging services

inish cardiac
assessment?

Place in a
imaging services
queue

A
N

Finish
imaging
ervices?

assessment or
Imaging
services?

Cardiac assessment

Place ina

cardiac

assessment queue

!

N

Place in a
Y
EST queue

v

Call a patient

v

Sign a consent
—
form

Consent for surgery or special procedure

(NA)

6 OPD clinical record (EST), Consent for surgery or special procedure, Radiology requisition form

* Depending on the decision of each individual

= 2 Y o

' v
ﬂ"l‘Wﬁ 9 GIIHGIfJUﬂTiﬁNWU‘l’]ﬂﬂﬂﬁﬂ']i@lﬁﬁ]ﬁ]ﬂﬁl@lusllf]\‘lﬁ’l

lanazasramasaadinen
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Electrocardiogram (EKG)

Patient

Physician

Nurse aid (NA)

Trigger

)

Call a patient

v

Take a patient to

Lie on the bed ¢

EKG room

Register patient

@Fk

in book

v

Key in a patient

information

v

Install equipment

v

Press start

v

Wait for

green signal

}

Print graph
%\

Record time in

book
Sign the
document
Key in ) Place in the
Microsoft
Amalga basket
Scan graph and
count order

Order requisition form (cardiac investigation)

(NA)

Green signal from equipment
(NA)

Order requisition form (cardiac investigation),
EKG graph
(Physician)

7 Electrocardiogram (EKG) graph

H Y i1
MNWN 10 GIJLW’]’E)‘L!ﬂ?iﬁTQWUﬂWiﬁi’Jﬁ]ﬂgqu%"m’Jbli]
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Exercise stress test (EST)

Registered nurse

(RN)

Physician

Patient

Nurse aid

(NA)

Trigger

Assess

(>)

Take a patient to
attach

equipments

v

Attach

equipments

v

Take a patient to

wait outside area

I

Call a patient

v

information

Take a patient to

EST room

Install

equipments

Run on the
treadmill
4
Explain results to
Consult a patient [
a patient
Analyze .
report via Wait for
Microsoft d
Amalga recovering
Y
Sign the
F4
document

Scan results

!

Record test

statistics

Order requisition form (cardiac investigation),
OPD clinical record (EST)
(RN)

Order requisition form (cardiac investigation),
OPD clinical record (EST)

(Physician)

' v
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Imaging services

(chest x-ray, ultrasound whole abdomen, mammogram & ultrasound breast (female age > 40))

Technician Patient Clinic associate (CA) Imaging officer (I0) Trigger

@ » Call a patient

Y
Take a patient to
wait inside
imaging services
area

Call a patient

l > Order requisition form

(x-ray),
Complete all

Test chest x-ray Radiology requisition

form

(Technician)

Y
Call a patient to
wait inside Finish
imaging services Y mammogram?
area

A

Wait outside

ave seat al
imaging
Tvices area?

A

imaging services [N

area

Y
o v Place in J
agapatieniio [¢— mammogram &
.| wait inside

imaging services ultrasound queue

area

Place in a

ultrasound queue

— Ultrasound whole abdomen

7Mammogram & ultrasound breast——— Mammogram or

' v
ﬂ"l‘l/‘lﬁ 12 mumumi‘mmumﬁmam/mﬂ?nmn
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Mammogram & ultrasound breast

Technician

Radiologist

Trigger

@—> Call a patient

Test

mammogram

!

Place ina
ultrasound breast
queue

l

Call a patient

A

Test

ultrasound breast

Recheck
mammogram &

"| ultrasound breast
test

ubmit a
summary via
Microsoft
Amalga

Radiology requisition form

(Technician)

(Technician)

(Physician)

Radiology requisition form

Mammogram & ultrasound breast results

' P
o o ]
anﬁ 13 mumaumﬂmmmsmmmt’iuﬁ}mu uae ﬁﬁﬁﬂl@%ull




Ultrasound whole abdomen

Go to toilet

ultrasound?

Test lower

Drink water

A

ultrasound

summary via
Microsoft
Amalga

Patient Technician Radiologist Trigger
N
@ Call a patient
Full bladder? N
Y
v Order requisition form (ultrasound),
Test lower Test upper > Radiology requisition form
ultrasound ultrasound (Technician)
Y v
Recheck
ultrasound results
w Finish upper

Order requisition form (ultrasound),
Radiology requisition form

(Technician)

Ultrasound results

(Physician)

! H o o R ¥
M 14 "ll‘LlGl’E]‘L!ﬂﬁ‘Vﬂ\ﬂuﬂﬁﬁ‘i’)i]@ﬁﬁ%H“]ﬂ’)ﬂ@ﬂf’f]\?ﬁ%\ﬁ/]\‘iﬁ%ﬂ
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Station 6 (physical examination, eye exam, PAP smear & pelvic exam)

Patient

Clinic associate (CA)

Nurse aid (NA)

Receive a patient

O

file

Examination

y
Place in a

physical exam

queue

Place in a eye

Open OPD
visit
(follow up)

exam queue

Place in a pelvic

»g

exam queue

Physical exam

Patient takes all
essions?

All results

ompleted?

atient arrived
around 45 min?

Y

A 4
Follow up the
exam results
on microsoft
amalga

»  Queue is up?

hﬁsical exam or
e exam &
Pélvic exam?

N

Eye exam & Pelvic exam

Assign priority [

Call a patient

' ]
mwﬁ 15 “’IJ‘LW]ﬂuﬂﬁﬁ%ﬂuﬂﬂﬂﬂiﬂﬁ@]ilﬂiﬁﬂ”lﬂllﬁ%?]uﬁ]
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Station 6 (physical examination, eye exam, PAP smear & pelvic exam)

Clinic associate Registered nurse Nurse aid PAP smear & Pelvic Eye

Physician
(CA) (RN) (NA) physician physician

hysical exam or
ye exam or Pelvi
exam?

Physical examination

v

Take a patient

atient come to

into physical ollow up result,
exam room only?
Eye exam I;]
Take a patient into Physical
> Eye exam
eye exam room 2 exam

PAP smear & Pelvic exam

Take a patient into PAP smear &
PAP smear & [ ’7

elvic exam
i P

All results
completed?

pelvic exam room

N
Y
h 4
Take a patient out v
< Summary [
of the room
T4
Patient takes a
exam sessions2~ N
patient file to
report room
Patient has to ge
i A a treatment?
N
Treatment >

Make an v atient makes ai

i 2

appointment appointment?

I
Finish je————N
Trigger : T1 OPD clinical record (PAP), Pathology requisition form cytopathology GYN, Pap test (thin prep pap test) report
T2 OPD clinical record (eye), Eye screening examination report
T3 OPD clinical record (PE), Physical examination T4 Blood results, Cardiac assessment results, Imaging service results

MNN 15 (AD)
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2% 1195291981 6.00-7.00 U.

® 22% lux9al 7.00-8.00 1.

® 25% lur191381 8.00-9.00 1.
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® 15% lu%191381 10.00-11.00 1.
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a 2 a = 1 = J 3 4 '
N1UA ‘c’Juwmﬁmﬂﬂillﬂim@]iﬂ%@ﬂlﬂTW 7 10U aunasuuuNesIFuAvo LA

[

o &
ASLNNINIANU

10% d1% UL Regular

® 17% 115 ULV Executive

® 7% d@1MSUIDY Executive female

® 10% NI UUVL Comprehensive male without EST

® 27% 1M TUMUY Comprehensive male

® 8% dIMIVUVY Comprehensive female aged less than 40

® 21% 11 TULVU Comprehensive female aged more than 40

9
mmwmuuumm;j’ﬂaﬂ“lmmazﬁmmmiLL@ﬂmﬂﬂu“lmmamnmm AIUUTIUIU

ninensnliuimasnguamlugudnsnngunIndwnnaenuIaaz 1981 AI13197 1

H o [ 1 a J 1 1
VﬂﬁNﬁ 1 flnu’Ju‘i’linﬂﬂiﬁGlﬁl‘Uﬁf‘ﬂiG]i’)i]?j‘l]ﬂ”l‘l/\l11!@1!8@]5’3%@%5111/‘1%@]21$GB’NL’Jﬁ”I

9- 10- 11-  12- 13- 14- 15- 16~ 17-
6-7 7-8 89
10 11 12 13 14 15 16 17 18
RN at station 1 3 5 5 3 3 2 1 1 1 1 1 0
CA at station 1 1 5 4 3 1 0 0 0 0 0 0 0
CA at station 2 3 4 4 4 4 4 4 4 4 4 4 0
CA at station 3 1 3 3 3 3 3 3 3 3 2 1 0
NA at vital signs 1 3 3 3 3 1 1 1 1 1 1 0
NA at blood draw 1 3 3 3 3 1 1 1 1 1 1 0
NA at EKG 1 3 3 3 3 2 2 2 2 1 1 0
NA at EST 1 2 2 4 3 3 3 3 3 1 1 1
RN at EST 1 1 1 4 3 3 3 3 3 1 1 1
Technician at x-ray 1 1 1 1 1 1 1 1 1 1 1 0
Technician at ultrasound 0 4 7 8 8 8 8 6 6 3 3 1
Radiologist at ultrasound 0 2 3 4 4 4 4 2 2 1 1 1
Technician at
1 1 1 1 1 1 1 1 1 1 1 0

mammogram
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MI19N 1 (A)

6-7 7-8 89
10 11 12 13 14 15 16 17 18
Radiologist at
1 1 1 1 1 1 1 1 1 1 1 0
mammogram
Eye physician 0 1 1 1 1 1 1 1 1 1 1 1
PAP physician 0 1 1 1 1 1 1 1 1 1 1 1
Physician 0 1 1 1 1 1 1 1 1 1 1 1

a d o )
3. m3aangHfulsrinin (Input Data Analysis)

9 '
v

a ) a < 1
mmmswﬁ%’mgam!ﬁffmu Lﬁuﬁgl)uﬁnﬂﬂ'lilﬂﬂﬁﬁﬂiﬂll%@Haﬂ’]i@ﬁﬁﬁ]qmﬂ’lwuﬁag

) A

Y J gd S =2 o ' I
sz deyamarintudeyanianumlsliiussiiassluglvesnsuanuasnnuiiezily

U

Yo a sy o Y Y A4 o
ﬁ?%ﬂﬁlﬂiT%ﬁ%@QﬁMWL%Tﬂ’JfJITJSLLﬂi‘JJ Input Analyzer Glu Arena LW@ﬂTWUQgﬂLLUUﬂﬁLL‘Dﬂ

139VRITEYAMIATINUAALUTZAN 1FU MIATINTYYIUTH NM39IZIA0A NTATINNMTIAY
o v A d‘ Y = & ]
0911219 MIATIINSTIGIN LW@ﬁl%iuﬂﬁﬁﬂH138‘]J‘]Jﬂ15@]5’3‘ﬂ@'61|ﬂ”lw cmag“lugﬂuuu

Arena Expression AIN1T 19N 2

A 1 g 9 o v
M1319N 2 mmﬁ]mmmmm%mﬂumawegamm

Process Arena Expression (min.)
Sign consent form NORM(35,2)
Print consent forms 0.5+ EXPO(1.04)
Print order documents 0.5 + EXPO(0.857)
Charge program DISC(0.95, 1, 0.99, 2, 1.0, 3)
Assessment for appoint 0.5+ LOGN(2.35, 2.36)
Assessment for walkin 0.5+ GAMM(1.71, 1.53)
Cashier 8 * BETA(3.54, 8.24)

Vital signs 2 + GAMM(0.745, 2.43)
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Process

Arena Expression (min.)

Draw blood

Regular lab results

Executive lab results

Executive female lab results

Comprehensive male without EST lab results
Comprehensive male lab results
Comprehensive female age less 40 lab results
Comprehensive female age more 40 lab results
Electrocardiogram (EKG)

Preparation EST

Exercise stress test (EST)

Chest x-ray

Mammogram

Whole abdomen ultrasound

Upper abdomen ultrasound

Lower abdomen ultrasound

Breast ultrasound

Patient drink more water

X-ray results

Mammogram results

Ultrasound results

Eye exam room 1

Eye exam room 2

PAP exam room 1

PAP exam room 2

1.1 + LOGN(1.48, 0.743)
NORM(80.36,17.95)
NORM(81.11,13.99)
NORM(81.25,15.90)
NORM(113.46,19.25)
NORM(118.71,23.53)

NORM(119.27,18.27)
NORM(110.80,19.08)
2 + WEIB(1.82, 1.5)
NORM(1,0.5)
NORM(24.9, 3.59)
0.08 + LOGN(1.75, 0.696)
NORM(8.78, 2.14)
5+26 * BETA(1.47, 1.77)
9 + WEIB(9.44, 1.45)
3+ 11 * BETA(1.32, 2.34)
TRIA(6, 8.25, 18)
NORM(15,5)
UNIF( 60,90)
TRIA(45,60,90)
TRIA(45,60,90)

NORM(4.34, 1.23)

NORM(4.57, 2.14)

NORM(5.95, 2.46)

NORM(6.37, 2.56)
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Process

Arena Expression (min.)

PE room 1 (consult)

PE room 2 (consult)

PE room 3 (consult)

PE room 4 (consult)

PE room 5 (consult)

PE room 6 (consult)

PE room 7 (consult)

PE room 8 (consult)

PE room 9 (consult)

PE room 1 (diagnosis)

PE room 2 (diagnosis)

PE room 3 (diagnosis)

PE room 4 (diagnosis)

PE room 5 (diagnosis)

PE room 6 (diagnosis)

PE room 7 (diagnosis)

PE room 8 (diagnosis)

PE room 9 (diagnosis)

PE room 1 (consult and diagnosis)
PE room 2 (consult and diagnosis)
PE room 3 (consult and diagnosis)
PE room 4 (consult and diagnosis)
PE room 5 (consult and diagnosis)
PE room 6 (consult and diagnosis)

PE room 7 (consult and diagnosis)

NORM(7.78, 3.63)
NORM(7.82, 3.36)
NORM(10.10, 4.91)
NORM(6.56, 1.94)
NORM(8.29, 3.10)
UNIF(5, 10)
NORM(7.63, 4.45)
TRIA(S, 7.47, 15)
NORM(7.00, 2.83)
NORM(9.00, 1.73)
NORM(7.33, 4.04)
NORM(12.50, 3.54)
NORM(7.50, 2.08)
NORM(10.83, 2.04)
NORM(8.75, 3.11)
NORM(7.79, 4.40)
UNIF(5, 20)
NORM(6.00, 1.41)
NORM(12.68, 10.82)
NORM(14.50, 6.77)
NORM(16.00, 7.72)
NORM(12.25, 3.80)
NORM(16.68, 4.60)
5+ EXPO(3.33,242)

NORM(12.54, 4.45)
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M3197 2 (M)

Process Arena Expression (min.)
PE room 8 (consult and diagnosis) TRIA(S, 12.5, 20)
PE room 9 (consult and diagnosis) NORM(19.29, 6.07)
Travel time from Stationl to Station 3 20 sec
Travel time from Station3 to Station 4 15 sec
Travel time from Station4 to Station 5 30 sec
Travel time from Station4 to Station 6 40 sec
Travel time from Station5 to Station 6 1
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