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Abstract: An examination of many hospitals that recently
implemented in King Saudi Arabia(K SA) alittle electronic health
record (EHR) system finds that clinical and administrative
leaders built EHR adoption into their strategic plansto integrate
inpatient and outpatient care and provide a continuum of
coordinated services. Using Relational Data Base M anagement
(RDM) and eXtend Marker Language (XML) Systems
.Successful implementation depended on: strong leader ship, 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) asweb based system.
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[-Introduction

Saudi Arabia with an area of 2.15 million kmRdaa
populations of about 30 Million , with A number @56
hospitals .The kingdom of Saudi Arabia (KSA) is véad9
000 beds in government hospital and 14000 .n tleater
hospitals[1] A-Terms used in the field include ¢ienic
medical record (EMR), electronic patient record REP
electronic health record (EHR), computer-basedepatiecord
(CPR) etc. These terms can be used interchangeably
generically but some specific differences have hdentified.
For example, an Electronic Patient Record has Heéned as
encapsulating a record of care provided by a sisgks in
contrast to an Electronic Health Record which piesi a
longitudinal record of a patient's care carried @dross
different institutions and sectors. But such défaiations are
not consistently observed. Geographical Informat8ystem
(GIS) was used to locate the administrative araghe places
of hospitals.

66

Dr.Nasreldin Hassan Ahmed Dr. Magdy Shayboub Ali Mahmoud
Midical Record Department,
Applied Medical Sciences
College
National center for Reaserch-
Documentaion and Information Medical Sciences College, Taif University,
Center, Khartoum Sudan
nasrjoma@yahoo.com

Computer Science Department, Faculty of
Computers and Informatics, Suez Canal
University, Ismailia, Egypt
Computer Science Department, Applied

Kingdom of Saudi Arabia (KSA)
magdyO0lsh@yahoo.com

A. Review of the Health Record in KSA & Health Care
Planning in Saudi Arabia

Health care planning system in Saudi Arabia hdferdint
agencies that play important roles in providingltheaare to
residents. These agencies are The Ministry of Hedlhe
National Guard, The Ministry of Defense and Aviatiand
The Ministry of Interior [3]. In addition to thesgencies there
are specialist hospitals in Saudi Arabia that pieviealth care
to specialist health cases. These agencies prinvdih care
services on the basis of exclusive free health c¢arall
citizens. In addition, the private sector in SaAdabia plays
an increasingly significant role in the Kingdom and
coordinates with the referral network and the ratuly
requirements of health sector as a whole [9]. Theigity of
health in Saudi Arabia has seen that the primajgablve of
both the public and private health sector is toroup the
health conditions of all citizens through the psien of
comprehensive preventive and curative health sesvic
throughout the Kingdom, with particular emphasis on
equitable and efficient primary health care (ibibh).order to
achieve this

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

Replace paper-based medical records which can be

incomplete, fragmented (different parts in diffdren
locations), hard to read and (sometimes) hardb fi

rapidly retrievable source of information, potelgia
available anywhere at any time. Require less spac
and administrative resources.

Potential for automating, structuring and streamgin
clinical workflow.

Provide integrated support for a wide range of
discrete care activities including decision support

monitoring, electronic  prescribing, electronic
referrals radiology, laboratory ordering and result
display.

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

C. EHR and Hospital management planning

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 te
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 céenpu
based system should enhance legibility, reduce
duplication, and improve the speed with which osder
are executed

EHR suport decision support , using reminders,
prompts, and alerts, computerized decision-suppor
systems would help improve compliance with best
clinical practices, ensure regular screenings dhdro
preventive practices, identify possible drug
interactions, and facilitate diagnoses and treatsnen
EHR gives good communication and connectivity

A11-The design Methodological of electronics forms
based on the existing manual

A-System flowcharting.
Provide a single, shareable, up to date, accurate,
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Figure (2)-XML Instance Representation of the Petieecord system
diagram

and support efficient, secure, and readily accessib E--XML Instance Representation of the Patient Record

communication among providers and patients woul
improve the continuity of care, increase
timeliness of diagnoses and treatments, and redu
the frequency of adverse events.

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

EHR gives Computerized administrative tools, suc
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 wil

enable health care organizations to respond more

quickly to federal, state, and private reporting

requirements, including those that support patienfumber> [1] _ _
<First Relation typezext </First Relation type> [1]

safety and disease surveillance
67

FHR system code

the <Patient_Numberinteger</Patient_Number> [1]

cFile Number>integer</File Number> [1]

<Date of Open File®ate</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_Numberinteger</Patient_Number> [1]

h <Job>text </Job> [1]

<Card Number3nteger</Card Number> [1]

<Name of mothertext </Name of mother> [1]
<Address>text </Address> [1]
<Mobile_Number>Integer</Mobile_Number> [1]
<House NUmberinteger</House NUmber> [1]

First Relation Nameinteger</First Relation Name> [1]
<First Relation phone numbetrteger</First Relation phone

r>[1]
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<Second Relation Namdnteger</Second Relation Name>
[1]

<Second Relation phone numbénteger</Second Relation
phone number> [1]

<Second Relation typetext </Second Relation type> [1]
</.>
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Figure (3)- the Patient Record system data ectges for the Outpatient
Data entry Screen

IV-Creation of Rational Data base system and Tables
A-Relations between tables was established and giexe
figure (3) ,forms was build of the patient datargntonsists
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
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Figure( 4) The relations between tables of theesyst

B-Outpatient FORM dataentry :
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Consists of master form and detail form , the eragrm
consists of :-

patient number, patient name , age, sex, natignattie
consultants and the unit or the department ,Thaildet the
system consist of :-

1-Date, time, reason for visit , type of visitingateight, blood
pressure, the hurt pulse

2-History , physical examination and investigation

3-The treatment given to the patient , the problemd the
diagnoses

4-Priminary treatment
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Qutpatient apponitment report

Name

Paion Number
Consultant.
Welght

Date f it 15041438
Reason of vist 1

HistorPhyscian andinvisigation very week
Probim dagnesise problen on stomk

ali mohmed
2%
drahmed
@ Puises &

drmohmed
LT
r. Ahmed

o befor

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, nationadiéx type,
department and the consultant doctor using thepatumber
as the primary key , the incase of accident Typénpfry ,
location of accident , the date of accident ,Attgriysician
Dr., Unit head dr. A report was designed for prigtithe
accident in many types ,time of the accident, tliend
physician figure (6).The purpose of the form isrégord the
data of Egtients the in case of accident infornmatio

“Ea
e tpamtes e

H I Case of Accedent Data Ervery Screen

Patient Number
name e
Age 30 SexType Female -
Nationality saudi
Uint /Departn
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g i i
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—
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v, Mot

T 2"
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Figure (6) In case of accident data entry m

D-Cause of death data entry screen
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Cause of death form: Consists of master formanmhtient
basic data

The master form consists of :patient number, patiame ,
age, sex, nationality ,the consultants and thearrtite
department
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Figure (7 ) Cause of death data entry'éé;ééé“rpfarm

& Calse of Death Data Entery Sereen

Patient Number
name

Mge 0 SexType
Egiptian - =

12347
e e 0
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Dt quse ol death  Broken i ead " ¥
Aoticent cases = §
Anticidest cases B:

Uit Eiergency ] .

Unit Head Dr. Dr.Abmed

Attend Physiciant Dr. Dr. Al

Flgure (8) Cause of Death data entry master d‘emn

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 tiepts and
the in case of death the information

F-Doctor Order data entry screen

Consists of master form and of patient basic datatient
number, patient name , age ,sex, nationality ,tmsaltants
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 thisepa
3-,the doctor orders

4- department and the nurse name

5-The physician name

69

Doctor Orders Data Entery Screen
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name Sl o1y, | :
e 30 Sex Type Female~] = 4
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Flgure (9) Doctor orderBata entry form

H-Clinical chemistry requisition form

Consists of master form and of patient basic datatient
number, patient name , age, sex, nationality tmsaltants
and the unit or the department

The detail of the clinical chemistry include tidormation's
of :-

1-Specimen Detail , 2-Lab sample number ,3-Prongssi
priority

4-recived by ,5-Orher test ,6-Clinical historyReéason for
ordering the tests

(IIIIT111]
’7( * Medical Record Number
Bt B2ty NARE:
Age yrs/mos/day(s) sex M [IF
CLINICAL CHEMISTRY REQUISITION FORM Nationality
A ) plaasll il sad s 3 gad Consultant In-charge -
Dept/Unit Room/Bed No.
Specimen Details ~ Lab Sample Number b
fe:
«  Collected by: Baseival by
Processing Priority | 0 Stat L Urgent 0 Routine
0__Blood Glucese Cs.ar O_S.AST [ O s. Calcium _
[__S. Creatinine o0 S.CK 0 S.ALT LS. Albumin
0_S. Urea 0_S.CKMB S, Bilirubin -Total 0_TP —
[0 s.Na' C__S. Troponin O__S. Bilirubin -Direct C_S.AMYLASE .
|0 s.K C__LDH 0 _S.ALP | 0 CSF Chemistry
|« OTHER TESTS:
= =
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| Physician’s Stamp & Signature: Date: ... fime:

Flgure(lo ) Cllnlcalchem|stry reqwsmoh fior
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Figure (11) Clinical chemistry requisition data

entry form
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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 :-

Report System

Patient report

“ Qut pation report Pataat Nanbar il
5 tushoosrtie I
~ Doctor order report fifpomsaLiere a3
Oecrtetie ]

Patient progress report ays e

|

In case of accdent report a mi"’; J

~ Materal Report wisase 3
Clinie wiipe 3

- winda 3

Cause of death report

The flgure (10) shows the selection of the repod entering the number of
the patient.

A-Patient reports

Two types of report was designed for the patignisport for
one Patient , report for all patient and specipbreof patients
by categories line sex type, nationality

The fgure (10) shows All patients report system
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2-Outpatien report
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The flure (10) shows Outpatient appomtment report
Doctor order report system

#2000
113000
210:30:00

The figure (11) shows Doctor order reportsystem

V-Conclusion & Futurework

This research provides recommended actions toostipe
development of an objective EHR usability evidebase and
formative policies to systematically improve theahidity of
EHR systems. In a companion documekigctronic Health
Record Usability: Evaluation and Use Case Framework, the
evolving role of EHRs and the need for a practicalnmon
evaluation framework is discussed. Information gesi
principles tailored to EHR considerations alonghwiiitial
approaches to heuristic usability evaluation ampegentative
use cases are also provided. These two companmmumts
on EHR usability are intended to foster discussionthe
importance of usability and guide federally fundegearch
activities as well as inform policy developmenttiis area.
Through collaborative efforts between physiciaesgarchers,
and vendors these recommendations and frameworkdea
further refined to promote the necessary industrgu$ on
EHR design and its significance to consistentlyivéeing
desired improvements in care quality and efficienicy the
future the electronic health system will be develbpsing
PHP to be browsed on the web
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