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Abstract

An examination of many hospitals that recently implemented in King Saudi Arabia(KSA) a
little electronic health record (EHR) system finds that clinical and administrative leaders built
EHR adoption into their strategic plans to integrate inpatient and outpatient care and provide a
continuum of coordinated services. Using Relational Data Base Management (RDM) and
eXtend Marker Language (XML) Systems .Successful implementation depended on: strong
leadership, full involvement of clinical staff in design and implementation, mandatory staff
training, and strict adherence to timeline and budget. The EHR systems facilitate patient
safety and quality improvement through: use of checklists, alerts, and predictive tools;
embedded clinical guidelines that promote standardized, evidence-based practices; electronic
prescribing and test-ordering that reduces errors and redundancy; and discrete data fields that
foster use of performance dashboards and compliance reports. The system will be developed
using PHP Hiper Page(PHP) as web based system.

Key word: XML, RDM,EHR.EMR,GIS,PHP

I-Introduction

Saudi Arabia with an area of 2.15 million km2 and a populations of about 30 Million , with
A number of 256 hospitals .The kingdom of Saudi Arabia (KSA) is have 49 000 beds in
government hospital and 14000 .n the private hospitals[1]
A-Terms used in the field include electronic medical record (EMR), electronic patient record
(EPR), electronic health record (EHR), computer-based patient record (CPR) etc. These terms
can be used interchangeably or generically but some specific differences have been identified.
For example, an Electronic Patient Record has been defined as encapsulating a record of care
provided by a single site, in contrast to an Electronic Health Record which provides a
longitudinal record of a patient’s care carried out across different institutions and sectors. But
such differentiations are not consistently observed. Geographical Information System (GIS)
was used to locate the administrative areas , the places of hospitals.
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A. Review of the Health Record in KSA & Health Care Planning in Saudi Arabia

Health care planning system in Saudi Arabia has different agencies that play important roles
in providing health care to residents. These agencies are The Ministry of Health, The National
Guard, The Ministry of Defense and Aviation, and The Ministry of Interior [3]. In addition to
these agencies there are specialist hospitals in Saudi Arabia that provide health care to
specialist health cases. These agencies provide health care services on the basis of exclusive
free health care to all citizens. In addition, the private sector in Saudi Arabia plays an
increasingly significant role in the Kingdom and coordinates with the referral network and the
regulatory requirements of health sector as a whole [9]. The Ministry of health in Saudi
Arabia has seen that the primary objective of both the public and private health sector is to
improve the health conditions of all citizens through the provision of comprehensive
preventive and curative health services throughout the Kingdom, with particular emphasis on
equitable and efficient primary health care (ibid). In order to achieve this

Objective.
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Figure ( 1) : shows the map of Saudi Arabia Subareas from [9]
B-Benefits of EMRs

1. Replace paper-based medical records which can be incomplete,
fragmented (different parts in different locations), hard to read and (sometimes) hard
to find.

2. Provide a single, shareable, up to date, accurate, rapidly retrievable source of

information, potentially available anywhere at any time. Require less space and

administrative resources.

Potential for automating, structuring and streamlining clinical workflow.

4. Provide integrated support for a wide range of discrete care activities including
decision support, monitoring, electronic prescribing, electronic referrals radiology,
laboratory ordering and results display.

5. Maintain a data and information trail that can be readily analyzed for medical
audit, research and quality assurance, epidemiological monitoring, disease surveillance.

6. C. EHR and Hospital management planning

(98]
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1.

EHR Result management improve ability for all providers participating in the care of
a patient in multiple settings to quickly access new and past test results would increase
patient safety and the effectiveness of care.

EHR provide the ability to enter and store orders for prescriptions, tests, and other
services in a computer-based system should enhance legibility, reduce duplication, and
improve the speed with which orders are executed

EHR suport decision support , using reminders, prompts, and alerts, computerized
decision-support systems would help improve compliance with best clinical practices,
ensure regular screenings and other preventive practices, identify possible drug
interactions, and facilitate diagnoses and treatments

EHR gives good communication and connectivity and support efficient, secure, and
readily accessible communication among providers and patients would improve the
continuity of care, increase the timeliness of diagnoses and treatments, and reduce the
frequency of adverse events.

EHR Patient support give patients access to their health records, provide interactive
patient education, and help them carry out home-monitoring and self-testing can
improve control of chronic conditions, such as diabetes

EHR gives Computerized administrative tools, such as scheduling systems, would
greatly improve hospitals' and clinics' efficiency and provide more timely service to
patients.

EHR rapid progress for reporting electronic data storage that employs uniform data
standards will enable health care organizations to respond more quickly to federal,
state, and private reporting requirements, including those that support patient safety
and disease surveillance

III-The design Methodological of electronics forms based on the existing manual

A-System flowcharting.
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Collecting approved manua* forms from hospitals

v

Selecting Simple and JElated manual forms
Cr| S

[ Building the d¥ta entry forms

Choosing the data base |management system

B-Functionally Using » XML

Stylus Studio X15 XML Enterprise Suite Software was used to edit the contents of the system

Developing the security forms and the login

Create reports and queries for searching
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Figure (1)-XML Instance Representation of the whole EHR system diagram
C--XML Instance Representation of the whole EHR system code

<Area> Health Area </Area> [1]

<Hospital> Hospital </Hospital> [1]

<Primary Information> Primary Information </Primary Information> [1]

<Patient-Record> Patient-Record </Patient-Record> [1]
<Outpatient Form> Outpatient Form </Outpatient Form> [1]

<Doctor-OrderSheet-Form > Doctor-OrderSheet-Form </Doctor-OrderSheet-Form >

<Progres Notes Form> Progres Notes Form </Progres Notes Form> [1]

<Admission and Discharege Form> Admission and Discharege Form </Admission and

Discharege Form> [1]

<Materal Information Form> Materal Information Form </Materal Information Form> [ 1]

<Cause Of Death Form> Cause Of Death Form </Cause Of Death Form> [1]

<In Case of Accedent Form> In Case of Accedent Form </In Case of Accedent Form> [1]

<X-Ray-Request Form> X-Ray-Request Form </X-Ray-Request Form> [1]

<Hematology Requesion Form> Hematology Requesion Form </Hematology Requesion

Form> [1]
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Type | Integer

B2 File Mumberg‘ﬂ

Type | Integer

I Date of Open File
Type | Date

Type | Date

072 Date of Birth T

072 Place-of Birth ia

Type | Integer

B2 Relegion
Type | text

018 Soutial
Type | text

- Patient_Numberj'E

Type | Integer

B8 Job
Type | text

08 Card Mumberiﬂ

Type | Integer

Type | text

BE Name of mother[—"E

UE Address
Type | text

o MDbiIE_Numberiﬂ

Type | Integer

S House MUmberr]'E

Type | integer

B2 First Relation Name
Type | Integer

D'[E First Relation phone number
Type | Integer

BTS First Relation type
Type | text

B2 Second Relation Nameé‘ﬁ

Type | Integer

D'[E Second Relation phone number
Type | Integer

BS Second Relation type
Type | text

Figure (2)-XML Instance Representation of the Patient Record system diagram
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E--XML Instance Representation of the Patient Record EHR system code
<Patient_Number> Integer </Patient_Number> [1]

<File Number> Integer </File Number> [1]

<Date of Open File> Date </Date of Open File> [1]

<Date of Birth> Date </Date of Birth> [1]

<Place-of Birth> Integer </Place-of Birth> [1]

<Relegion> text </Relegion> [1]

<Soutial> text </Soutial> [1]

<Patient_Number> Integer </Patient_Number> [1]

<Job> text </Job> [1]

<Card Number> Integer </Card Number> [1]

<Name of mother> text </Name of mother> [1]

<Address> text </Address> [1]

<Mobile_Number> Integer </Mobile_Number> [1]

<House NUmber> integer </House NUmber> [1]

<First Relation Name> Integer </First Relation Name> [1]

<First Relation phone number> Integer </First Relation phone number> [1]
<First Relation type> text </First Relation type> [1]

<Second Relation Name> Integer </Second Relation Name> [1]

<Second Relation phone number> Integer </Second Relation phone number> [1]
<Second Relation type> text </Second Relation type> [1]

</..>
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Patient Number 1239
name ali mohmed E M
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Nationali Saudi
ty B Uint /Departn EmergencyE|
Consultant dr.ahmed
Out patient data entry
# -
Date of vist 05/04/1435 M E
Reason for Vist : New
i}
Weight ; 63 Buld Pressure (70 Pulses 60
History ,Physican and investigation  very week 3 E
Treatment given no befor v
Problim diagnosise problem on stomk 3
Plan
Investions
Prrilminar treatment
Refered for consultant to dr.mohmed Next apoointment!  28/04/1435 Doctor name dr. ahmed\
| | V] U
| R
% H/E]| NmLock [

P:Z,A!}:Vr axeNFOATOOB. ® ¥ ‘j H "

Figure (3)- the Patient Record system data entry screen for the Outpatient Data entry Screen
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IV-Creation of Rational Data base system and Tables
A-Relations between tables was established and generated figure (3) ,forms was build of the
patient data entry ,consists of :

1- Hospital manpower basic information

2- Patients basic information
3- Outpatient transaction record

4- The clinical system
5- Martial information
6- In case of accident
7- Death causes

8- Doctor orders

9- X_ray

10- operation

clinic
Pathio ¥
Datelist \
VistReson DocOrderThle
HistryPh Patri L 7] |
wet Dat?
BldP Tim
pluse DocOrder
TreatGiven Dochame
ProbDiag Nurhlame
investigation
PrimTreat
Conslut
MNexApoait
Driame

nurses-obsertble

surgral-conserm-thle pro ¥

pation-number § b= nurchno
junder patient-progress time
onbehined pro ¥ temp
ig-date pdate ¥ puls-rate
ig-time ptime Bp
doc-name progress Fupls
drsign-date docno level-cons
drsign-time nursename cough
res-verbal
res-pain
per-oral
per-aduo
per-visual
skin-color
remarks
sign

Figure( 4) The relations between tables of the system

admition-table
pration-number 7

hosp-tran
dater-enter
time-enter
in-frans
infrans-unit
intrans-date
comp-st-pation
pat-weght
pat-hight
smoking
1CONO1
1CONO2
PROV-DIAG
FINAL-DIAG
OTHER-DIAG
OTHERDIAG2
SURG-OPER
ANAR
DURATION-STAY
TIME-DISCHARGE
DATE-DISCHARGE
i{CHARGECONDITION-D
Ref-other-host
ref-rehb

Accedenttble
4 Pation-number §
type-dnjury
location
Injdate
uint
unit-head
= attend-phy

death-couse-thle

pation-number 7
drect-Couse
indirect-couse1
indirect-couse2
unit
UnitChif
doctorname

B-Outpatient FORM data entry :

Consists of master form and detail form , the master form consists of :-
patient number, patient name , age, sex, nationality ,the consultants and the unit or the

department ,The detail of the system consist of :-
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1-Date, time, reason for visit , type of visiting t, weight, blood pressure, the hurt pulse
2-History , physical examination and investigation

3-The treatment given to the patient , the problems and the diagnoses

4-Priminary treatment

5-Reftred for consultation to and next appomtment

[

© Ol bsB ol Aol ] il ddidl
e
5 / dlincqry [ | deic [9 fuser ]

~id
Outpatient apponitment report g
a
Name ali mohmed e
Pation Number 1209 Moty g
Consultant dr.ahmed Sex 1 q
Weight 63 Pulses 60 Buld Pressure 70 -l
Date of vist 0510411435 g
Reason of vist 1 g
Histor Physcian and invistigation very week @
Problim diagnosise problem on stomk g
Plan |
Investions
Priminary Treatment
Refered for consultant to dr.mohmed
Next apoointment! 28104/1435
Doctor name dr. Ahmed
Treatment given no befor
vid)
EEEEEES i mﬁw

jTDfU\'T nEedNFOAZ OO BN @m-mg

Figure (5) Shows the Outpatient next appointment report

C-In case of accident data entry master detail

The master form consists of in case of accident was linked with the patient basic inform
at like :-
The patient number, patient name , Age, nationality, sex type, department and the consultant
doctor using the patient number as the primary key , the incase of accident Type of Injury ,
location of accident , the date of accident ,Attend physician Dr., Unit head dr. A report was
designed for printing the accident in many types ,time of the accident, the attend physician
figure (6).The purpose of the form is to record the data of patients the in case of accident
information
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Microsoft Access® (Access 2007) vl

[} OllasBoly  amBolly bl Gl oy
| 2
Incase of Accedent j[ fser (2} | .o
In Case of Accedent Data Entery Screen B B
Patient Number 112345 |
name lyi 51,2, \ S
Age 0 | SexType FemaIeB
Nationality Saudi _H Uint /Departn ’:ﬂ
Consultant { |
|Out patient data entry m
}
Type of Injury ‘hand Broken ‘-i ; T
Location of Accedent ‘Truba _‘ -
| | & H 1
Dateof Acedent 28011435 | = |
Unit ‘ EI g |
Attend Physican Dr Dr.Hassain — —
| g |
Unite Head Doctor Dr. Mohmad —
| ¥ I
| h,-;.‘ ol o [ ECH A YIIY|b M :‘p_h.m| 4y

ag0ull yaj Ak

o OREARONfEONDL 2 @F -

Figure (6) In case of accident data entry master detail

D-Cause of death data entry screen

Cause of death form: Consists of master form and of patient basic data

The master form consists of :patient number, patient name , age, sex, nationality ,the
consultants and the unit or the department
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Patient Number 12347
name we Loxo
Age 70 Sex Type Ma IeB
Nationalif Egiptian
v 2l EI Uint /Departn B
Consultant m
deathCauseForm
; = E
Direct cause of death Broken in head Il ‘E
Anticident casus A: e ¢
:
Anticident casus B: .
Unit Emergency H
Unit Head Dr. Dr.Ahmed N
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Figure (8) Cause of Death data entry master
The cause of death contains :-

1-Direct cause, anticiedent cause A:

2- anticiedent cause B

3- the date and the signature of the doctor

4-.Attend physician Dr., Unit head dr.

The purpose of the form is to record the data of patients and the
information

F-Doctor Order data entry screen
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Consists of master form and of patient basic data , patient number, patient name , age ,sex,
nationality ,the consultants and the unit or the department

The detail of the doctor order for consists of

1-the patient number

2- the date , the time when the doctor visit the patient

3-,the doctor orders

4- department and the nurse name

5-The physician name
[N

@ e e
[ = @)9)
X Doctor order form 5| || | (n;
? Doctor Orders Data Entery Screen =| -:jj
Patient Number 12345 ' H
name Slgi el %
Age 30 Sex Type FemaIeE| 75
Nationality Saudi B Uint /Departn El al
Consultant = E %
DocOrdeForm E ;3
» B i
Date 04/03/1435 e
Time wo 10:30:00
Dioctor orders a>l,9 augsl 7?
Doctor name g
3
Nurch name 3
1
Unit -Department L E 3
: B BE
) T £11] 1 bty L 3
1
«ll-2
o | & [ ] N[ W] 4)
W EIE]| NomLock [

Figure (9) Doctor orders Data entry form
H-Clinical chemistry requisition form
Consists of master form and of patient basic data , patient number, patient name , age, sex,
nationality ,the consultants and the unit or the department
The detail of the clinical chemistry include the information's of :-
1-Specimen Detail , 2-Lab sample number ,3-Processing priority
4-recived by ,5-Orher test ,6-Clinical history ,7-Reason for ordering the tests

‘Kingdom Of Saudi Arabia Medical Record Numberk | I | | l I [ ] l
Ministry OF Health
Taif~Directorate Of Health Affairs Name
King Faisal Hospital
Laboratory & Blood Bank Department Age [ED yrs/mos/day(s) Sex. 1M [JF
CLINICAL CHEMISTRY REQUISITION FORM Nationality
Ag g yed) plranst) QLAAJAQ ;.Jh Gl}d Consultant In-charge
Dept/Unit Room/Bed No.
Specimen Details Lab Sample Number
e Collection Date:
e Collection Time:
e  Diagnosis: . .
e Collected by: Received by:

Processing Priority | 0 stat 0 Urgent O Routine
O Blood Glucose o _s.ca- [ S.AST 0 8. Calcium
O S. Creatini 0O S.CK 0 S.ALT 0 S. Albumin
O S.Urea 0O S.CK-MB O _S. Bilirubin -Total o TP
O S.Na* 0 _S. Troponin O S. Bilirubin -Direct 0 S.AMYLASE
O S.K O  LDH 0 S.ALP O CSF Chemistry
e OTHER TESTS:

= [
e CLINICAL HISTORY / REASON FOR ORDERING THE TEST(S):

[55]
PhySiclan’s Stamb & SIgnature: ..........c.i e DAOE i i B L
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Figure (10 ) Clinical chemistry requisition form

icrosoft Access S{Access 2007 ) Sl 2.=l8

@ ChLIBEB O amB bl il Al aall

ks

Clinical chemistry requisition form b=

E

Patient Number 1239) =l
name ali mohmed =l
Age 40 Sex Type MaIeB 7%
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' collection date collection time 0 i
e e T &
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Figure ( 11) Clinical chemistry requisition data entry form
V-Report system screen
The system consists of the following reports
1-paitent report
2-outpatient report
3-Doctor order report
4-Patient progress report
5-In case of accident report
6-Materal Report
7-Cause of death report
1-Pation report :-
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Patient progress report Days B f—
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Materal Report - ataaate ]
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Cause of death report e =1
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outstatus =
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pation-status @

In case of accdent report

i reftable =
v relaton =

oo | A Jole s | M4 VI Mgl || Y RELEGN-TYPE |
eignull ua)c @b
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A-Patient reports
Two types of report was designed for the patients , report for one Patient , report for all
patient

@ Aclbll Jdales
eikelll -

» | gl
4 ClnicThle ]

CinicType

ank £

copydine T
country

day 5

dayes £
death-couse-ble =
depart 1
DocOrderTble

soenaves B
Jobsnames
matralinfotble =3
mat-satate
mat-type B
mhktar 1 55
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urses-obsertble
outpatintty
cutstatus 1
patient-progress 3]
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refizble 8
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RELEGN-TYPE FH |
s

The figure (10) shows All patients report system
2-Outpatien report
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The figure (11) shows Doctor order report system

V-Conclusion & Future work

This research provides recommended actions to support the development of an objective
EHR usability evidence base and formative policies to systematically improve the usability of
EHR systems. In a companion document, Electronic Health Record Usability: Evaluation and
Use Case Framework, the evolving role of EHRs and the need for a practical, common
evaluation framework is discussed. Information design principles tailored to EHR
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considerations along with initial approaches to heuristic usability evaluation and
representative use cases are also provided. These two companion documents on EHR usability
are intended to foster discussion on the importance of usability and guide federally funded
research activities as well as inform policy development in this area. Through collaborative
efforts between physicians, researchers, and vendors these recommendations and frameworks
can be further refined to promote the necessary industry focus on EHR design and its
significance to consistently delivering desired improvements in care quality and efficiency. In
the future the electronic health system will be developed using PHP to be browsed on the web
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