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Abstract
The objective of this research was to develop the business intelligence to support

executives forecasting and decision making case study healthcare using business intelligence by
Microsoft Power Bl and database management with Oracle Database 11¢g to support the analysis of
medical information system for the board of executives. The information was collected from the
Hospital Information System and Chronic Non-Communicable Diseases (NCDs) database for create a
dashboard and predictive information with analytical perspectives to support decision making
efficiently. The experimental and evaluation of satisfaction by the executive of 30 people
evaluation of the system was 4.15 and the standard deviation was 0.67. In conclusion, the business
intelligence developed in this research support management decisions of the board of chairman

very well.

Keywords: Non-Communicable Diseases, Business Intelligence, Hospital Information System,

Forecasting
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&3 7| |s&s & &
W‘ﬁ SQL | output | statistcs |
My ot <] [CREATE OR REPLACE VIEW VIEW_ICD10_NCDS AS <
ToTVER <] [SELECT TO_DATE(SUBSTR(PV.PY_DTE, 1, 4) - 543 || SUBSTR(PV PY_DTE, 5, 4),
@0 DT_QUARTER YYYYMMDD') DT_DATE,
&) COPDS_CODE TO_DATE(SUBSTR(PV.PV_DTE, 1, 4) - 543 || '1231', 'YYYYMMDD') DT_YEAR,
(@ COPDS_NAME DECODE(SUBSTR(PV.PV_DTE, 5, 2),
@ COPDS_PATIENT_COUNT 01,1,
@ COPDS_TOTAL_SUM 021
#-(1 Triggers st
-1 References 51,
(1 Referenced by '04',2,
33 synonyms 05,2,
(0 Granted to users. 06',2,
&1 Granted to roles 07'3
& 8 VIEW_ICD10_CHRONIC_AGE 083,
=4 )10_NCDS 3
=8 Egv'j'
@ DT_YEAR ‘11-:4j
N 124 o1 cumTe,
1 DT_NCDS_CODE,
® _NCDS_CODE,
e Tapummu’ DT_NCDS_NAME,
&2 1CD10_NCDS_TOTAL_SUM COUNT(DISTINCT(PY P_HN)) ICD10_NCDS_PATIENT _COUNT,
22 Triggers SUM(INY.INV_TOTAL) ICD10_NCDS_TOTAL_SUM
(1 References FROM (((PATIENT_VISIT P¥ INNER JOIN PATIENT P ON P.P_HN = PV P_HN) INNER JOIN
g 8 Referencedly PATIENT_ICD PICD ON PICD.PY_DOC = PV.PV_DOC) INNER JOIN
b= INVOICE INV ON PV.PY_DOC = INV.PY_DOC)
- (] Granted to roles WHERE PV PV_DTE >= '25530101'
4 VIEW_ICD9_BLOOD AND PV PV_DTE <= '25601231"
-3 Calumns. AND PY.PY_STAT IN (1)
s AND ((PICD PICD_1_CICD10_CODE 01 >= E10' AND
0 DT QUARTER PICD PICD_1_CICD10_CODE_01 <= E149) OR
@ 109_CODE (PICD.PICD_1_CICD10_CODE_02 >= £10' AND
&0 CICDI_SNANE PICD PICD_1_CICD10_CODE_02 <= E149) OR
&1 P_BLOOD (PICD.PICD_1_CICD10_CODE_03 >= £10' AND
€0 p_BLOOD_NAME PICD.PICD_1_CICD10_CODE_03 <= E149") OR
i D?ﬂ‘gg‘?—w‘w—wum (PICD.PICD_1_CICD10_CODE_04 >= £10' AND
(3 References PICD PICD_1_CICD10_CODE_04 <= £149) OR
-1 Referenced by (PICD.PICD_1_CICD10_CODE_05 >= E10' AND
-3 Synonyms PICD PICD_1_CICD10_CODE_05 <= E149"))
-1 Granted to users GROUP BY PV PV_DTE
(2 Granted to roles - =l
| _'l_l =C e |
il S #vars @ecm E

AWl 6 foeadnds SQL Tulassasnsdoya VIEW ORACLE selTusunsy PL/SQL Developer
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A51a 1 NSWARINIUIYNIUTRYA (Data Dictionary) ¥ed VIEW ORACLE

AN0U

JBM1519 View Oracle

ANa5U1Y

1

VIEW_DATE

Su wou U lesuna

VIEW PV AGE

LWA,B1Y

VIEW_CN

doyvanUoag

VIEW ICD9 BLOOD

n3Uiden

VIEW_COPDS

AATNSAWINYIUNA

VIEW_PMDS

318N1T8N

VIEW_PCSV

SUNITERNS

VIEW INV

ganu wazganyUiennlsnradlsang1ua

O | 00| N | O | A O |DN

VIEW_ICD10_NCDS

gonRuLazeannaulsnlifindel3ass (NCDs)

NN 3 LanalATIATINGIUTIYAVRITEUUTINAGIRTYE  UaznIndl 4 uanalaseasng

F1uTYATDITEUUTINAgRRTEEMElUTUATY Microsoft Power Bl @1315auaninauIynsudeya (Data
Dictionary) 484 VIEW ORACLE leinnsin131971 1 ilewansnisitosleadeyalunsiagmnsnavesssuussuy

PERRBRPRIEY

e

Revenue Total And Patient Visit 2010 - 2017

12,401M

INV_PATIENT_SUM

INV_PATIENT_SUM by Year
3.0001

2.649M

2.504M

31/12/2553  31/12/2560

O

O

e

2\ 3M o
2553 2554 2555 2556 2557 2558 2559 2560
INV_PATIENT_COUNT INV_PATIENT_SUM by Year
INV_PATIENT_COUNT by Year

INV_PATIENT_SUM by Year INV_PATIENT_COUNT by Year

so0
2017 2010.419% w1 20109289 0 2 a2 faon
2019% S 1622 w sk z0m
il T021%
. 2016 . 0 72.. |5..
a3 @2 o Z
ou 2,5040 17am [0 ]
350K oM
2016 2014
213, 140. 2015 2013
5 14% a0 INV_PATIENT_SUM INV_PATIENT_GOUNT
e 2014 1195% 2553 2554 2555 2556 2557 2558 2559 2560 m
Apri 885,037,261 244288
January 93274341 254221
2010 Qtr1 January 1 632,646 256 Qi 2,963,120,143 810618 May 1,031,736,571 202881
2010 Qtr 1 January 2 379,555 256 Qtr2 2,952,350,524 825,380 June 1.035,576,692 27821
2010 Qtr 1 January 3 462,598 361 atrs 3,278,621,149 857873  December 1,044,332,331 278593
2010 Qtr1  January 4 979,075 822 Qtrd 3,206,767,790 848971  Novemb: 1.061,189,390 283,938
2010 Qtr 1 January 5 1,341,789 951 Total 12,400,859,606 3342842 My 1.082,697,845 27163
2010 Q1 January 6 1203392 840 September 1,083,080,782 291674
2010 Qtr 1 January 7 1,328,863 927 March W-US“B‘TMB 294,820
2010 Qtr1  January 8 1,528,676 1] Osteber 1.101,246,069 266,440
2010 Q1 January 9 1,168,823 647 g AT 5o 288,836
Total 12,400,859,606 3,342,842 | Total 12,400,859,606 3,342,842

AN 7 s1e9uadaselanissnene uiatl 2553-2560
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NN 7 wanuasieuaiasielinisinyineiuial 2553-2560 H518lanns
Shwanenuawindu 12,400,859,606 U wagduaugUaeiniu 3,342,842 au laed 2559 dselenis
Shwaneuagefiande 2,648,777,483 v Andu 21.36% uazl 2560 fisuaugUaegeiigaiviniu

542,296 Ay AU 16.22%

4@ { NCDs Of Patient 2010 - 2017

I_ Lo 181K; 176K 2010 332,360.00 103,894,509.40
@ <« 2011 68,063.00 14897472270
..E 9,003.97M e 2012 96,225.00 263,805,330.20
ICD10_NCD_TO... o 10K 2013 103,037.00 1,052,165,350.30
BT 2014 113,209.00 1,447,232, 702.61
i 2015 157,294.00 2,028,164890.25
T 2016 181,036.00 2,135,832,536.38
@ 2017 175,963.00 1,823,898.741.10
928 19K o B B e e R R e b Total 928,187.00 9,003,968,782.94
ICD10_NCDS_PATL..
DT_NCDS_CODE by IGD10_NCDS_PATIENT_GOUNT and Year Quarter [ICD10_NCDS_PATIENT_COUNT |cn1u_unn_rmn|._sum]
2017 atr1 210,824.00 2,134,708,861.20
1CD10_NCD_TOTAL_SUM by Year . atr2 242.594,00 2153,620,132.13
[~ 2010 1.15% )) . . atr3 22321000 2,334,388,451.60
2017 20.26% 2013 11.69% - Qtra 251,559.00 2,381,161,338.01
‘ Total 928,187.00 9,003,968,782.94
0 0 an ) B 1000 1200
2014 1607% DT_NCDS_CODE
2016 2372%
| | | | | | | | [Month ICD10_NCDS_PATIENT_COUNT [ICD10_NCD_TOTAL SUM
2015 22.53% N O L R janusry 64,368.00 643,964,451.00
February 67.868.00 700,798,851.70
Year Tsumnm Tmmwdulaiagy ageeuiioee Gasze  [fevsandsssmasahla | Sesuaoy (Total March 78,588.00 790,035,556.50
April 71,637.00 675,451,462.00
2010 | 10,477.00 20,188.00 50800 1,113.00 03000 13500 33,360.00 May 0843400 75777 69625
2011 | 18737.00 43618.00 126900 2,169.00 195300 317.00 6806300 e TR TEDERTED
2012 | 2339200 61,682.00 507000  2,647.00 317000 26400 96,225.00 ﬁ oty 7001200 760684.402.40
2013 | 26,088.00 65,872.00 443400 2,091.00 348000 17200 103,037.00 &
2014 | 28,290.00 72.604.00 428600  3,764.00 4,030.00 235.00 113.209.00 @""’ August 15893.00 B26.142 5990
2015 | 40,408.00 100,998.00 4807.00  4,921.00 5,833.00 327.00 157,294.00 q September 76,575.00 747,261,348.50
2016 | 46,957.00 114,201.00 501500  7,216.00 6877.00  670.00 181,036.00 A October 19;28500 89;123,3103]
2017 | 47.177.00 109,303.00 323700  8091.00 7,458.00 697.00 175,963.00 November 84.396.00 793,221,237.50
Total | 241,526.00 588,566.00 28,626.00 32,912.00 33,740.00 2,817.00 928,187.00 December 87.880.00 798,800,789.70
Total 928,187.00 9,003,968,782.94

Al 8 nenuadagtaengslsaliifarelzess (NCDs) T 2553-2560

Nnamd 8 uansrasenuaiFfilngulselsifindarsoss (NCDs) U 2553-2560 H5ngleinis
Shwanenuiawiniu 9,003,968,782.94 um uazduugUleminiu 928,187 au lagd 2559 fivelanis
Snwnenunagefiandie 2,135,832,536.38 U Antdu 23.72% swaugUnewindu 181,036 Ay Andy

19.5%
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250383M

l 2 400 86M 2012 37245100 728.009.440.70 e
» E 2012 87,776.00 1,331,085,852.34 2000M 17a729M
COPDS_TOTAL SUM 20014 406,303.00 1.747,292,684.31 1331.09M
2015 47978400 235091690634 1,0000 728014
2016 540.393.00 264877748350 AL
2010 212 014 2016 2018

Total 340086400  12,400,859,606.37

3.40M e ESam tosimmyets
= au2 829,66000 295235052399 COPDS_TOTA.. 4.17%

. a3 872,935.00 3.278,621,148.50 COFDS_TOTAL_SUM COPDS_T.. 587%

ama B64,275.00 3,208,767,790.13 2019% COPDS_TOTAL_SUM
Tatal 340036400  12,400,859,606.37 1073%

COPDS_TOTAL_SUM and COPDS_PATIENT GOUNT by Year

COPDS_TOTAL_SUM COPDS_TOTAL_SUM
ik 1609%

EOPDSNAME ||| wmoun  COPDS PATIENT COUNT COPDS TOTAL SUM COPDS_TOTA. 18.95%

[4
\4

e

2010 314,157.00 519,407 879.25 @COPDETOTALSUM @ COPOSAMNENT_COUNT
am 348.015.00 57154313608 3,000M

CCU wwunsisl .;.;nqai,umi. - sssarien a0
Counter aamzidio Februa 65,786.00 5562,582.90
FECP murhaimman T lamaT i - zqg:mno . :;;Tiuus COPDS_TOTAL_SUM and COPDS_PATIENT_GOUNT by CO...
£R - Emergency Room ] 24353600 8503726080 COPUSNAME OCCUumunil @Cammans. @Iy, @E-fmegm. 8K b
1cu May 207.962.00 1173657075 [ o
€U (SEMIL&nA) sune 28316200 103557669240 .
LAB July 28191200 10326078070
MRI Center August 29411200 111284252230 [0
cw September 29692500 108308078150 1, .
OPD - CheckUp October 29150800 uoassoesn B 2 oo
i November 28921300 1.061,180,389.62 T o
-~ Dacamber 283,556.00 1,044332331.00 X :lu""‘.lhum qiom oo
orpe Total 340086400  12400859,60857 7 L
OFD - 12 zs mEsumETuMnEE

1

awil 9 nenuadArdtnifiedhSumssnumenuall 2553-2560
NN 9 wansraTeuadRAalnigteinTumMsnymeual 2553-2560 I51elainng
SnwmeuIawiniy 12,400,859,606.37 UM wagduudUlewiniu 3,400,864 au lnel 2559 fingle
M3y IneIUIagIfignfe 2,648,777,483.50 v Ay 21.36% uasl 2560 fdrwiugUaegsiian
Wwinfiu 540,393 aY Anvdu 15.89%

2017 2200,801.00 92048421190

2018 181361200 888,540776.50

2015 1,568,610.00 74183581730

4 3" 3 47M 1 -I 1 2M 2014 1,305,062.00 545,926,112.80
g - - 2013 121195000 447,056,704.00
PCSV_TOTALSS... PCSV_PATIENT_C.. 2005 IABS5300, SeS185 30300

2011 1,004.450.00 236,381.908.90

2010 905,854.00 208,057.76295

Total 11,123,89400  4,313,468,687.95

CSVG_CODE CSVG_NAME PCSV_PATIENT COUNT PCSV_TOT/

B Pcsv_TOTALSUM and PCSV_PATIENT_COUNT by CSVG_CODE and CSVG_NAME

Acupuncture
1060892100 1338600

o1 80D 104,089.00 3356489000 CSVG_NAME ®Acupu ®EOD @CUT SFOOD ®LAB SMEDS »
02 cut 9332500 46766179320 zomn 00
04 Acupuncture 13,385.00 10,608.921.00 Isa‘suasn.w RS
05 a8 2657,279.00 801889101680 i mgEme
% MEDS 726955500 15621155100 M
o8 SERVICE 16,149.00 28,356,500.00 cur
09 sure 1733800 31985714480 1w 467,661.793... 9332500
1 TooTH 78211.00 58765.998.00 .z\zy v _BAnST
" XRAY 50571500 47797360570
2 ROOM 141,196.00 asoos00m0r . 801.89M ,,7-,, . Fofm .
13 FOOD 127.64000 102262,881.48 ‘HW ‘qg a 4S006M g a Woemanl asm-
1 RENOIR 600 26000 o -
15 SPA 5.00 352,000.00 - = e W'l L e LAB
Total 11,123,89400  4,313,468,687.95 801885,101... 265727900
PCSV_TOTAL SUM by Year PCSV_PATIENT_COUNT by Year
2010814% MEDS
w375 21721365 2011 9038 - 2007 19.78% I 1562,11551..  7,269,55500
2013 10.36% —| A 20121001% —
i e 2016 143% RENOIR
2016 12.66% — g : 2013 100 — N 26000 600
20151729 141173 2018 141% .

a o

ﬂ‘Wlﬁ 10 sneuaAvmanstunssnemeIunall 2553-2560
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aa v

NNINT 10 wanInasIBNadAtan1slunIsShemeIual 2553-2560 fis1eldnns
Snwanenuiawinu 4,313,468,687.95 U wagduugUlewindu 11,123,894 au tagl 2553 is1eld
mMs¥nwmeuiauazugliegafigaie 920,484,211.90 vn Astdu 21.34% Srurugtaeiniy
2,200,801 Ay AnLdu 19.78%

Revenue Total And Patient Visit of NCDs 2010 - 2025

Gricl

DT_YEAR

31/12/2583 3171202580

Oo——O

1CO10_NCD_TOTAL_SUM by Yaar
4,000M

ICD10_NCDS_PATIENT_COUNT by Year

2017 18.96% 20103.59%

9.00397TM L. -~
310_NCD_TO. _.\A,\: 33583!% .' 1037%

=
28160

~
1823.9M 2013

2016 L
19.5%

2014 122%
2015 16.95%

.
TrnAaizsRLEIAnTiTE 6
[

e N e -

mo o1 109 0526800

0.93M

ICD10_NCDS_P.

1€D10_NEDS_PATIENT_COUNT by Year

1T

_
D.10M
2011
2561 2563 0.07M

MW 11 Senunsnensaladasglanmsinwineruiangulsalifinsesess (NCDs) U 2561-2563

12700 0872800
576.107.00 a01900,8250

v A

1NN 11 wanan1snensalaneaenisindeulmveseunsuiailagldnigizususey
[ a 1 1 1 [ a = . 1 ¢ v
Wndlnuugeasgaieniuganasfiunisnensalluseuu Microsoft Power Bl lnswdangnsaidoya

2 90 g9 1 Aosglanissnwineruiangulsalufindeisess (NCDs) wagtoyaynil 2 FadiuiugUae

naulsalifindelsass (NCDs) in1swensaldiwiu 3 Y laun U 2561-2563

 BacktoReport | ICDIO_NCD_TOTAL_SUM  BY YEAR 1 338827497730

398901602647
4,000M 3,059,987,946.34 2,787533,92813
366072418968

3,500M 2459.251.703.00
3,000M

2200 213583

2028.16M
2000 T Vo
wsooM o 1Ak1MTT e 1823.9M
1052.17M—

000 g

500M

om O3
2553 2555 2557 2559 2561 2563

lﬂ. a L U a < = 1 1 € aa ¥
AN 12 LVlﬂUﬂﬂ’]§WEJ'1ﬂ§ZU’JﬁU§ULiEJ‘UL@ﬂ"lﬁ‘wLUUL‘U&IaE]EJN\ﬁEITWENWUﬂ']iWEJ']ﬂiﬂJﬁi‘lG]i']Eliﬂﬂ'ﬁ

Shwmeuiangulsalifnsiaisoss (NCDs) U 2561-2563

27



anaTinenransiazimalulad Veridian E-Journal, Science and Technology Silpakorn University
Ui 5 atuii g WaunsNYIAY — WA 2561 Volume 5 Number 4 July - August 2018 ISSN 2408 - 1248

MnTIdenuideyayai 1 s1eldnnsinwimetuiangulsalifndeiieds (NCDs)
funltudiugu Ineranisnensailud 2561 AUssanauviniu 2,731,700,915.38 um I 2562 winfu
3,059,987,946.30 U wazd 2563 Wik 3,388,274,977.30 U faanslunmd 12

{ BacktoReport | ICDIO_NCDS_PATIENT_COUNT  BY YEAR ORECAST]  250,599.40
- 285,180.91
0.30M 229.657.63 oo No 21601789
63,250.28
MO 196,064.98
0.25M o T 208,715.87
241,297.84
176,133.89

0.20M

01M e

‘2553 2555 2557 2559 2561 2563
Al 13 wediansnensaliSusussudndlmundeaegaiesnenunsnensaladasiuauie
nqulsnliifnsioisass (NCDs) U 2561-2563

HanN1sNeINIaitayaYai 2 AeduuiUlengulsalufinsieisess (NCDs) fawnt 2561-2563
wudrduwildiindudeilosaenndesiusiglanisinwineivia Inel 2561 Ardszunaniiy

208,715.87 AUt 2562 Winifu 229,657.63 AU ward 2563 WU 250,599.40 Ay fauandlunng 13

d5UNaN15IY
HAN1TINTARIUTTUUTINATARTvzieatuayUNITNEINTalkar N SRR AUl veEUTIS

nsdlAnwingulsameuna lnenaaeuanuiisnelalunsldnussuugsiadaaseslaslviguimsdiuiu
30 AW YIkUvgsuLAURaNelagawasduanuTtas e UsEEiY 3113 10 U8 wasldlusunsy

SPSS AwnTeimAads (Mean) d1usdeuunnsgiu (Standard Deviation) tanadauandlunisiei 1

M99l 1 wamsUseiiuanufeleszuugsiodadey
Fasiiusuidiy i X A1 S.D. 326U

puTInsa gnees lunsihdeyadnszuugsiedamies 4.33 0.61 A
AusInEIlunsUssInaraTedsEuY 4.23 0.73 A
nsuulseteyalaniusieants 3.90 0.76 A
AINMAINVANEULUUTDIN1TUARAIND 4.23 0.68 f
mnugnsies indefieldvasszuy 4.20 0.61 A
ANEBNLarAIaule 4.17 0.53 0
sULUUTIBUMTIRTgRsiaudilade 4.17 0.65 A
ANHAzIBEAlUNMTLARINENTIAT I TaYA 4.27 0.64 A
Aadgsonsldnuszuy 4.13 0.86 g
sruvannsaativayunsinaulald 3.87 0.68 A

naagun1sUsziuauisnelalag s 4.15 0.67 Q
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NANINAFDUNTHAILNTEUUGINAsaa3 sz Ilonswensaiuazn sindulavesueaguims
nsdinwingulssmeruiaguning felusinsu Microsoft Power Bl laviuuuaesuaiuaiuiianalaly
mslfaruszuudimam 30 au asunsussiduanuianelalumsldnussuuldnadndeniniu 4.15
wazAdudsauunpsgIuinty 0.67 Jauansifldnussuuiinseensunazdanuinelalunsld

NuszuvaglusEAuf

dsUuazenusena
NATeildumsiasaznegeuauinelavesnsimunszuugsiedansesiioatuayu

nsngInsalkarn1sanaulaveduIms nsal@nwingulsaneruiagniinid Iagldlusunsy Microsoft
Power Bl 521U Oracle Database Server 11g LLazﬁw%’aaﬂamﬁﬂwﬂiﬂhﬁmmL‘%@%’ﬂ (NCDs) U 2553-
2560 1NFIUTOYATFUUAITAUNALIINGIUIE  698N158319 View Oracle  aaglusunsu PL/SQL
Developer Wlatfisdszansnmlumsiinsziuarmsnaununagnivesosdnsls uarlisaneifiunis
wensadmaladndinuudeasgisieveddusunsy Microsoft Power Bl Tuniswennsaluualiusield
mﬁﬂmwmmaLLazf\i’m’Ju;:iﬂwﬂfjﬂsﬁL'%@%ﬂ@iﬁﬂ@ia NCDs fi8nsnfisiu wasnnasulsyaniningas
szuulasmshuuuaeuauaaianelalunsldauguimsdimau 30 au naredewindu 4.15 uas
Adrmidosuuinasgiuiiiu 0.67 Swaguldhszuugsiadanseeiitmunduanunsodrluldaulily

[

Aoy a ° ¢y o v a 1%
zaudfguImsanunsathszuulUldlumanensaldoyanasatvayunisindulals

ol

dalauauug
n15u1TrUUsTRadaRsest1uddrutieliduivisarunsadinsizvideyauaz uans
Auduiusvosteyalivaredf uinisiaunsruugstadaaiesiioatiuayunismeinsaitaznng
AndulaveeuIvng nsdlAnwingulsaneruna wudidesnissiiuuTgnukadanaInuNsneInsal
Tuszuu Microsoft Power Bl luguuuuveismsduivsnzaunit Weifiuysmedunsinzsideya
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