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Traditional Paper-based Medical Record

-dPurplose: to record observations and could be reminded of patients'
etails.

* Input sources:
* History
* Notes
* Lab
* Radiology
* Reports
* Coding
* Other



Traditional Paper-based Medical Record

Outputs:




Paper based medical records
dis(advantages)

- Find the record (lost, being used elsewhere)

- Find data within the record (poorly organized, missing)

- Read data (legibility)

- Update data (manual)

- Record fragmentation

- Moving records

- Redundancy (re-enter data in multiple forms)

- Statistics and Research (can not search across patients)
- Passive (no automated decision support)




Main Purpose of Documentation

- Remembering what you did and why;
form basis for historical record

* Conveying information to Medical Team members;
Support communication among providers

*Coding and Billing

*Legal issues



Main Purpose of Documentation

*Anticipate future health problems
*Record standard preventive measures

*ldentify deviations from expected trends example;
growth chart

*Support clinical research



« Remembering what was done and why
~ Legibility
— Ease of search
— Granularity of information
— Miss filings
~ Lost charts



Disadvantages

. Learning curve

. Slower-time

» Security/privacy concerns

. Cost, initial cost,running and maintenance
. Upgrades and depreciation



Role of medical records

Transcription

Coding
Quality check
Security
administration
Training
Research



Order Data Entry Event
Entry e e Monitor
Review

N\ 3

| Laboratory | Medical Billing &
7y Logic Financial

Database /.
Pharmac

y/ menace

Radiology

Medical
Entities
Dictionary

- = [ >
Research >
Databases I

iy

Patient
Databases

-

Block Diagram showing multiple systems feeding into patient database. The Database Interface or
Interface Engine may perform intelligent filtering, translating and alert functions (page 396, Shortliffe)



Medical records...

Medical records serves a variety of functions for organizations not involved
directly in care:

° Insurers (government and private) to justify payment for medical services
rendered, and to detect fraud.

o Quality reviews, administrative reviews, and utilization studies to manage the
business aspects of health care.

> Used for societal purposes, such as, social service and welfare system
management, law enforcement, screening and licensing and determining life
insurance eligibility.

> Medical research, public health management
o Education and medical training




EMR

*A general term describing computer-based patient record systemes.
It is sometimes extended to include other functions like order entry
for medications and tests, amongst other common functions.

*EMR (Electronic Medical Record) — the set of databases (lab,
pharmacy, radiology, clinical notes, etc.) that contains the health
information for patients within a given institution or organization



*EMR Components*

* Results reporting

* Data repository

* Decision support
* Clinical messaging and communications; i.e. e-mail
* Documentation

* Order entry



Electronic Health Records (EHR)

*Definition: a repository of electronically maintained information about an individual’s
health status and health care, stored such that it can serve the multiple legitimate uses
and users of the record.

*Other definition: Longitudinal electronic record of patient health information generated
by one or more encounters in any care delivery setting

*Electronic Health Record System: includes the active tools that are used to manage the
information.

*Interoperability standards to exchange info outside a single healthcare delivery system.

*Supports other care-related activities directly or indirectly—evidence-based decision
support, quality management, and outcomes reporting




Computer-Based Patient Record
(CPR)

* Comprehensive lifetime record

* Attributes identified by the Institute of Medicine (IOM) provide the
basis for today’s understanding of the EHR




Electronic Medical Record vs. Paper-Based

Record
Function Paper record EMR
Availability and accessibility Qne location Multiple
Display One format Several format
Security Low High
Data Difficult to extract Should be easy to extract
Legibility Low More
Duplication of records Yes No — can all be linked
Duplication of tests Yes Rare
Patient interaction None Full — if desired




Functional Components of an Electronic
Medical Record System

An EHR is not simply an electronic version of the paper record.

Integrated view of patient data
Clinician order entry
Clinical decision support

Access to knowledge resources

A A

Integrated communication and reporting support



o 1 e Ve WAALAAID

wrars [l AEERR O IERM G
Pu f ™ "

* Available at anytime anywhere

* Clinical Data has complexity and
diversity

* Clinical Data requires different
format and terminology

* Requires standards like HL7 to
integrate the clinical data

* Local terminologies needs to be
translated into standardized
terminologies
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(Source: Courtesy of WorldVistA (worldvista. org) and ISl Group ( www.isigp.com ), 2012)



Integrated View of Patient Data

Interface Engine helps to become mediator for EHR to be connected
to other vendor systems( Tracking system, Imaging system,
Medication dispenser etc)

* Various views: Flowsheet, Chronological views, Summary Views




Clinician Order Entry

Electronic order entry can improve health care at several levels
(computerized physician order entry (CPOE)):

A TPN i equirement must be 3 least 20 mikgay PANE #5

(Dreunsreqenee 19 owgon | onral Line TPN Order Sheet

-Reduce errors and costs. 0 mowmnn

Cycle TPN over (24 hours

@ Amino Acids as Trophamine ¢ | gramshg/oay pervose B0 1% Liplds 20% 2| gramskeyday over |24 hours

add Cysteine [© 0] |® 30 mg/g of protein] ’ Camiine (10 mg/kg/day) added I lipids ordered

-Deliver decision support at the point where clinical | .. v a =

Calculated 5000 mEq/mer

O Mnimal Chioride ¢ Sheogty FaC Dicalhg
- Aming Acid Calories 8 keakkg/day  Fat Calories: 20 kealkg/day
® 11130
e . . Potassim 5_ neghgissy il Acette DO0% Caloes: 4 kcalhgitay  TotalCatres 314 keahgtay
d e C I S I O I I S a re be I n I I l a d EE il A L Rate. 1.6 it Lpd Volume: 10 mhgtay
° r oo TPNRate 6.3 mimr
Cacom ——(00) (O 15mEgater] o TN Volme 182 miday
| ® 30 mEghter) d TPN Rate 1.6 mitr
i TPN Volume: 38 miday
Magnesum  (Q 0] | ®5mEgter) Total Fiuid Volume (TPN + Fat) 20 mikgiday

Phosphate 15 mmolter

(5) | senrmao | OR || eawosoueny |

(caculated from caicium dose)

Added Medications and Supplements Other Possible Additives

MVL-PEDIATRIC 5 mi (wt>= 25 kg) veamnk (00 (® 1myay)
Neotrace & Selenium (@ galy) (OM TH) famotigne (Pepcid) (mgkg/day) (©0) (®1) (O
neparn  (90) | ®0.25 untsm] avumn (hgydey) (90) (008 (O1)

Special Instructions to Pharmacy: Copyright (C) 2005, Vanderbit Universty Medical Center




Integrated Communication and

Reporting Support

* Communication tools could be an integrated part of the EHR

system.
* Patient handoffs.

* Health Information Exchanges ( HIE )

EnterData | print Report | About |

Handoff History Updated 08 Jul 2011 10:23 by Vawdrey, David K

mo hx of wheezing presents with cough, wheezing, and dyspnea
for 2 d. Pt was initially 98% RA and doing well but then acutely
desaturdated. Has continued to have moderate-to-high suction
requirements today.

Notes/Comments
negative mycoplasma
CT chest

Findings
Right-sided pacemaker with lead in the right ventridle. The
patient is status post median sternotomy and CABG

Evaluation of the lower neck and superior mediastinum are
limited by the patient’s body habitus. No significant axillary,
mediastinal, or hilarlymphadenopathy is identified though
evaluation is imited by the lack of intravenous contrast and body
habitus, The heart is enlarged. No pericardial effusion is
visualized. There are no pleural effusions

Discharge Planning

Ptis a 86 yo M with PMH of CAD s/p , AS s/p AVR, severe OCP, and 7

=

. Code Status Status
FULL CODE No specific isolation required
Patient Summary Primary Team To-Do List

(]TTE
[ ] f/u blood cx
--abnormal
vanc trough before 4th dose 12am 8-2
f/u Bex, Uex's from fever
foley placed for urinary retetion 600cc retained
AM PTT

9
[]
(]
[]
[ ] Contact PMD

Coverage Team To-Do List

[ ) PA Transport for CT Head

[ ] 527 Follow head CT read. If bleed, call
neurosurg/family/attending

[ ) f/u cultures

[ ] Follow up on PM lytes/labs. Replete as needed
[1PMPTT

** pan culture, CXR if spikes




Patient Benefits

* Decreased wait time for treatment

* Increased access/control over health information
* Increased use of best practices/decision support
* Increased ability to ask informed questions

* Quicker turnaround time for ordered treatments



Patient Benefits

* Greater clarity to discharge instruction

* Increased responsibility for own care
* Alerts and reminders for appointments and scheduled tests

* Increased satisfaction and understanding of choices

* [ssue: When a patient could access his/her own health information
like in other online services ? (Pros, Cons)



* Data Ownership *

* Paper medical records are the property of the creators with full
responsibilities: storage, accuracy

* Many providers share / update the same electronic data in many
sites, who is the responsible owner in EHR?




Caregiver Resistance

* EHRs are perceived as lacking essential features and
awkward/inconvenience to use

* Some people have been unable /unwilling to use computers !

”

* Professionals don’t want to change their “familiar”, “traditiona
practices

I”

* Rather pay penalties than bear EHR implementing cost
* May even refuse patients

* Need “incentives”



Enabling Factors:

1
2
3.
4

. Comprehensiveness of information.

Duration of use and retention of data.

Degree of structure of data.

Ubiquity of access .




Fundamental Issues:

Data Validation:
> Range checks (out of range value)

o Pattern checks

> Computed checks(values have the correct mathematical
relationship )

> Consistency checks

> Delta checks (large and unlikely differences between the
values )

> Spelling checks



Fundamental Issues:

» Data display: Once stored in the computer, data can be presented in

numerous formats for different purposes without further entry work
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Short blood pressure panel
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Data Display

Summaries and Snapshots
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Dynamic Search

o Search tools help the physician to locate relevant

data.

° The EHR can then display these data as
specialized presentation formats (e.g.,
flowsheets or graphics).



Fundamental issues:

Query and Surveillance Systems

> Find records of patients that satisfy pre-specified criteria and
export selected data.

o Clinical care

° Clinical research

> Quality reporting

> Retrospective studies

> Administration (e.g. resource consumption)




EHR Adoption in Saudi Arabia

* Eastern Province study (Bah,
Alharthi, El Mhalli, 2011).

B EHR M Paper_ based .85 60% 50%
50%

40% 36%

30%
20% 14%
_
0%
fully-functioning EHR in progress No

level of EHR functions (Mahalli ,2015).



Barriers of EHR in Saudi Arabia:

1. Human Barriers:
o Lack of

o awareness of the importance and benefits of EHR,

> knowledge and experience of using EHRs,
o experience of computer applications .
> Negative beliefs and impressions about EHRs and about their ability to use EHRs

2. Financial Barriers:
° High initial cost of EHRs implementation.

> High operation and maintenance costs of EHRs.

o Lack of feasibility studies that show the benefits versus costs of implementing and
using EHRs.



Barriers of EHR in Saudi Arabia:

3. Legal and regulatory barriers:
° Lack of policies that govern EHRs on both hospital and national levels.

> Using EHRs may threaten confidentiality of health information.

4.  QOrganizational barriers:
o Workflow needs redesign to match with EHRs.

> Hospital management doesn’t have the necessary experience to choose & implement the
best EHRs.

> Hospital management doesn’t provide the necessary training for the staff on using EHRs.



Barriers of EHR in Saudi Arabia:

5. Technical barriers:
> Computers and networks have a lot of maintenance problems.

> EHRs are not satisfying different users’ needs.
> The main difficulty with EHRs is data entry and data retrieval.

6. Professional barriers:
> Lack of motivation to learn and train on using EHRs.

> EHRs slows down work/decreases productivity.



Future Trends of EHR:

Patient access will increase,

Cloud technology for EHR.

Movement toward a nationalized database.

Mobile accessibility.
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Best wishes

Albarrak@ksu.edu.sa



