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DEFINITIONS:

1. Communication of health care -requires the availability of an

adequate medical record and the current paper record is simply
unable to meet the needs of modern health care systems.

2. Medical practice is medical decision making and information
management is care.

-Computs in Health Care.

1 Acad Press. Natl Acad: of Sci 1991.
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Overview of putient-oriented information systems that may be
Jound in a clinical envi J.Van B L. MEDINFO.Seoul 1998

Clinical Support Systems-Hospital focus

sreantTE

COMPUTER-GENERATED REMINDERS, THE QUALITY OF CARE

AND THE NON-PERFECTABILITY OF MAN. McDonald CJ. N Engl. J
Med. 1976, 295:1351-§

“..the amount of data presented to the physician per unit time
is more than he can process without error. The computer
augments the physician’s capabilities and thereby reduces his
error rate....It is very likely that the physicians in these studies
were simply unable to detect all the multitudinous conditions
specified by the standards.”

Reminder No reminder
‘éoqmended test  36% 11%
Chang g order 28% 13%

nt\bkﬁmu Clinicians responded to protocol action.
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SUMMARISATION
“Discharge summaries are intended to transfer important clinical

information from Inpatient to outpatient settings and between hospital
admissions. *

1. Communication of health care is maintained using a summary
patient format in the ambulatory setting.

Fries. J. Alternatives in medical record formats. Medical care. 1974;)2:871-881

2. Summary patient record “can serve as the sole source of clinical information
in & substantial number of OP follow-up encounters in a medical subspeciality
clinic without deterioration in the communication of clinical information”,

- information accessible is four times faster
ntains up to four times more information
O'Kegfe QW,Simborg DW,Epstein WV, Medical Care 1980;18:342-852

.

ultsqllow physicians to better predict future trends in results.
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PROMOTING CANCER PREVENTION ACTIVITIES BY
PRIMARY CARE PHYSICIANS-computer generated
reminders

35
30
25

O occult bid

O rectal exam

pelvic exam

8 Pap smear

O breast exam

Q king assessment
O smoke counselling
O diet assessment

O diet counselling

@ sigmoidoscopy

(@ mammography |

primary cars physiciens. Ramls of s

Cause and effect of potential cuuses of ADEs.(From L.Grandia. ITIC,MM permission)
Drug
Administration Ordering Errors
N .
Errers - n'y:d., Physicies
y | Nurs/Cleork
Spelting, Transcribing
Tan
Dilsion Domgn
Rowte Rown
Tiaw Scheduling
Order iswed
Norm
Wroag dreg
Dos
Am Weight Drug/Drug.
Geader Roounl Unioresoes | 7
Hersal
Elecwolyte |  Pust Allergic Reaction  Deng/Food
Braad sams va. Goscric
\  Hepetic Absorption Drag/Lad
N
Physiologic Pharmacological
Patient Factors Facters ’ N
|—— Patioat
ST T Paysicien
. Dot

Computerized survelilance of adverse drug events in
hospital patients
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Classen DC, \, Evans RS, Burke JP. JAMA 1991,266:2847-2851.

ADVERSE EVENTS -IDENTIFICATION AND PREVENTION

“Most hospitals rely on spontaneous voluntary reporting
to identify adverse events, but this method overlooks
more than 90% of adverse events detected by other
methods...............Retrospective chart review improves

the rate of adverse event detection but is expensive and
ilpes not facilitate prevention.”

identiflabl

W and preventability of adverse events using information systems.
D Bates etal J Am

Infgrmatics Assoe. 1994;1:404-411

RMRS RULE-BASED REMINDERS

« IN USE SINCE 1974
* STUDY 120 PROVIDERS, 12,000 PATIENTS

PHYSICIINS +REMINDERS PHYSICIANS - NO REMINDERS

REASE IN USE OF
P) CARE REMINDERS
CJ Mc Denald rs. Khe RMRS: 20 years of experience in hespitals, clinics, and
neighboured health cigters MD Comp1992;9:206-17.
srean1E
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150% INCREASE

CCDSS TOOLS ESSENTIAL FOR ANY EMR

1. ALERTING

2. REMINDING

2. INTERPRETATION
3. ASSISTING

4. CRITIQUING

S7REAITE




Importance of Patient owning their record. L. Weed. UVIC. 1989

Patients do not specialize, and they or their families are in

They must be given the right tools to work with. They are the
most neglected source of better quality and savings in the
whole heaith care system.

After all:

They are highly motivated, and if they are not, nothing works in
the long run anyway.

ot charge. They even pay to help.

one for every member of the population.

weeni7e

charge of all the relevant variables 24 hours a day, every day.

ELECTRONIC MEDICAL
RECORD '

i/

TS I17E

1990s-2000

\\ The Internet era

wemTE

Block diagram af the HELP integrated database.

Clinical Response Time

Alerts

Reminders

L L S L/
300 400

100 200 500
(days)
for the of HIV infection in a P
Tha Lancet 1995;346:341-46.
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USING PHYSICIAN INPATIENT ORDER WRITING ON
MICROCOMPUTER WORKSTATIONS. REDUCTION IN HEALTH
CARE RESOURCE UTILISATION

Ring on micr wor fTects on resource

JAMA 1993;269:379-383




USING PHYSICIAN INPATIENT ORDER WRITING ON
MICROCOMPUTER WORKSTATIONS. REDUCTION IN HEALTH
CARE RESOURCE UTILISATION

S TOTAL
HEBED
CTEST
W DRUG

Intermountain Health Care, Sait Lake City, Utah, USA

STUDY DESIGN

* Computer-based EMR system

« Patients discharged January 1, 1988 to December 31, 1994
* 162,196 patients

* Goal: to determine clinical and financial outcomes of the

« antibiotic practice guidelines implemented through the

* computer system

B OTHER
{2 LOS
\ I 1, - 0y WS
ab\D. C. Evans, R. S. Burke, J. P. Imp pi
isted decision support: clinical and financial outcomes.
Ann Intern Med 1 lay
i P ffects on resource
JAMA 1993;269:379-383 freana
Intermountain Health Care, Salt Lake City, Utah, USA
The enstrief Medical Record System. [JMI 54 (1999
Ovenall antibiotic use: decreased 22.8% Reo ( )
Mortality rates: decreased from 3.65% to 2.65% Retrieval times-Fast (blink times)
Antiblotic-associated ADE: decreased 30% Data and information-Comprehensive
Antibiotic resistance: . rer:nined STABLE Data storage- Long-term-lifelong
Appropriately timed preoperative a/biotics: 40% to 99.1% Data applications-Introspective of total database
Antibiotic costs per treated patient: decreased $122.66 to $51.90 Data storage-
Acquisition costs for antibiotics: fell 24.8% t0 12.9% 200 million coded observations
(5987.547) to ($612,500) 3.25 million narrative reports
15 million prescriptions

Our case-mix index which measures patient acuity levels INCREASED
this period, meaning we were treating sicker and sicker patients while
ng the delivery of antibiotics.

Pestotn , D. C. Evans, R. S. Burke, J. P. Implementing antibiotic
practice gu ugh comp isted decision support: clinical and
Sfinancial oute Anw Intern Med 1996 May 15

212,000 ECG tracings

/)

«
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Forraster Research's Consumer Technographics 2002 North America
Benchmark Study
AV

Referrals from Search Engines to Web Sitas of 844 Journals Hosted by HighWire Press

1 Google. 56.6%

[ Otivee soacch engioes,
5%

W Pubbded, 3 7%

3 Google Schotar, 3,7%

8 Yahoo, 34%

W rightere, 10%

B MSN (Micsonof portal,
6%

Dalnkrook, Engl Jk 2006;384:4-T
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PubMed Searches per Month, January 1997 through September 2005

.

g
¢

'f(! 'ffl L

I

7

10 EndeJ Med 2008,360:47

WINERIB

Internet Users i 196 ishabitmes)

Timdm T WS HIBS GIFE & X
Mobile Phane Subscribars jpu 160 whaiteny

Cinedem EHS WS B B0 B2

Sewer = e

\ APRIL 2008
TESRI7H

¢ Information management and Research

e Technology vs. Information management
e Examples of costs (time, $) —Payne 1990
o Data volume, storage, accuracy, access. —

\M2h<1 998

™~
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COSTAR and RESEARCH

“The clinical question addressed is whether long-term therapy
with NSAIDs interferes with blood pressure control in
patients with essential hypertension.”

OUTCOME CRITERIA FOR DATABASE PAIRS -
A.NSAIDs

B. No NSAIDs

\l.lncrease in diastolic BP,

n of or the substitution of more potent

antihypertensive medications.

PaynaifiH; and others.
based ambulatory record

\ng a matched pairs historical cohort study with a computer-
em\Comput Biomed.Res.23,455-72(1990)

* RECORDS ANALYSED >30,000
* PATIENTS SELECTED 90 PAIRS
* 11 SELECTION CRITERIA

* TWO OUTCOME CRITERIA
.

sTEsRITE \

FINDING MATCHES FOR NSAID-EXPOSED PATIENTS

FIND AVERAGE DP FOR 12 WEEKS

RECORD NUMBER OF AVAILABLE BP OBSERVATIONS
IN INTERVAL IN EXPOSED PTS

STATUS OF ALL MEDICATIONS IN GIVEN CATEGORIES
DETERMINE GIVEN REGIMES HAD NOT CHANGED IN
E UNDER CONSIDERATION

P

irs historical cohort study with a computer-

a
:.&XCompm.aioMRes,zs.«tSSJz(mom
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RESULTS:
1. Manual review of the records to select exposed patients would
have required the review of 30,000 patient records to determine
if eligibility were met.

2. Conservatively this meant over 180 person-hrs to select
patients to meet all eligibility criteria.

w‘ual<view for desired criteria 60 person-hrs required

.

Payne TH, and
based ambulatory

PIESAITE

ing a hed pairs hit 1 cohort study with a computer-
. Comput Biomed. Res.23,455-72(1990)

ESTIMATES FOR MANUAL DETECTION OF
DISCONTATION OF MEDICATIONS

2 MIN PER ENCOUNTER FOR MANUAL REVIEW
6300 PERSON-HRS:
(90 PTS x 700 ENCOUNTERS/PT x 3 DRUG
REVIEWS/ENCONTER x 2 MIN/DRUG REVIEW)

“This does not include manual record review to determine
r match criteria”

Payse TH, and
based ambulatory

STESAITE

cohort study with a compater-

pairs
)? Comp-t.mmedwa,as-num)

NECESSARY COMPONENTS FOR DATABASE STUDY

LARGE DATABASE OF RECORDS
ENCODED DATABASE
QUERY LANGUAGE

- Cong hed

Payne TH, and
based ambulatory sy§»<n Cmnput.Blomed Res.23,455-72(1990)

— \

pairs historical cohort study with a computer-

COSTAR-(Computer-Stored Ambulatory Record)

All patient record Information is linked to a CODE

CODES are STORED IN DIRECTORIES

VARIANTS of the base code are indicated by MODIFIERS
Reference to a CODE is called an EVENT

Each event has a STATUS for the encounter

CODES -organized by hierarchical DIVISIONS-e.g. physical,
’s, therapy, etc.

Y STATUS gives “current status” of the code.

Payne TH, and
based ambulatory

a hed pairs historical cohort study with a computer-
. Comput. Biomed.Res. 23,455-72(1990)

sTHen7E

COSTAR and RESEARCH

BENEFITS OF A LARGE INTEGRATED CLINICAL DATABASE FOR RESEARCH

1. Little additional expense in data collection
2. Al relevant patient experience is poteatially available for the study

3. Coding of clizical information permits detailed patient matching that woukl be
difficult to achieve with the paper recerd

: this study required less than 1/2 year of investigator time
1) eatching and determining outcomes.

ged yet variability is permitted within the COSTAR EMR.

Payne:TH, and others-Condugting 2 matched pairs historical cobort study with a computey

based ambulatory . Comput.Biomed.Res.23,455-72(1990)

“ In clinical epidemiological studies of the impact of therapy.......
the most cogent predictors of prognosis are found in clinical,
morphologic, and laboratory variables, not purely in
demographic data. Yet the demographic information is often the
main or only source of variables used for adjustments in these
studies.” Feinstein1985.

e~

Payne ‘\mhqs Conducting a matched pairs historical cohort study with a computer-
record system. Comput Biomed.Res.23,455-72(1990)

N\
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A quantitative perspective on the Virtual Patient Record (VPR) and
Its realization.
Jochen R. Mohr. Proceedings 9th MEDINFO August 1998. Seoul.
Korea

Quantitative and qualitative aspects of the VPR for 10 million
people.

European and North America data estimates
Acute + Chronic care - 70 Tera Bytes
citte + Intermediate + Chronic - 175 Tera Bytes needed

enge for networked computers and could be
in one institution

sImeAITE

A quantitative perspective on the Virtual Patient Record (VPR) and
its realization.
Jochen R. Mohr. Proceedings 9th MEDINFO August 1998. Seoul.
Koroa

“the average half-life of medical data (acute) is less
than 3 months.”

ACUTE: %USEFUL 6.64%
INTERMEDIATE: %USEFUL 0.24%
% USEFUL 0.01%

initial data capture is of poor quality using
tems.]

STESR1TH

A quantitative perspective on the Virtual Patlent Record (VPR) and
its realization.
Jochen R. Mohr. Proceedings 9th MEDINFO August 1998. Seoul.
Korea

VALUE OF DATA DETERMINES WHETHER TO
STORE
ACCESS
TRIEVE

oreamTE

A quantitstive perspective on the Virtual Patient Record (VPR) and
its realization.
Jochen R. Mohr. Proceedings 9th MEDINFO August 1998. Seoul.
Korea

POTENTIAL SOLUTIONS FOR USING VPR DATA
INCREASE ITS VALUE OR PRESERVE ITS VALUE

OVE THE ACCESSIBILITY TO THE DATA

\
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A quantitative perspective on the Virtual Patient Record (VPR) and
its realization.
Jochen R. Mohr. Proceedings 9th MEDINFO August 1998. Seoul.
Korea

“the ability to access specific data is more of an
issue than storage capacity.”

sts us $5.4 billion a year because tests or

ITRRITE

A quantitative perspective on the Virtual Patient Record (VPR) and
its realization.
Jochen R. Mohr. Proceedings 9th MEDINFO August 1998. Seoul.
Korea

“Rapid decay is demonstrable from access rates to
archival data....and data for research has a low basic
quality, ....the lack of completeness...and value is
extremely low to begin with...“while the data

ulate gradually to an appreciable but

ble level their value decreases drastically.”

STEARITE
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CLINICAL DECISION SUPPORT(CDS)

Provides clinicians, staff, patients or other Individuals with:

« with knowledge and person-specific or population
information

* intelligently filtered or presented at appropriate times

* to foster better health processes

* better individual patient care

» and better population health.

ept also applies to computerised and non-computer

elivery, such as paper mailings and brochures.

Clinical decision support - One of the most
important justifications for CPOE is its
potential for improving care.

Orders directly reflect the physician’s plan
for the patient; the best time to influence
the physician’s plan is at the time the order

yEsRIIE \

CDS interventions include;
* alerts
» reminders
* order sets
» other techniques for knowledge delivery
* clinical guidelines
« patient data reports
« dashboards
* documentation templates
« diagnostic support
« clinical workflow tools
\~ * reference information
» education (delivered with or without context
._sensitivity)
clinjcal protocol and workflow orchestration support

THRYE others.




CDS has been effective in improving outcomes at some health
care Institutions and practice sites by making needed medical
knowledge readily available to knowledge users.

Elsewhere CDS has been problematic
stalled in the planning stages
never even attempted

Result, relevant medical knowledge that should be brought to
ot always available or used.

mportant contributor to the well documented

In addition:

Growing consumerism

Efforts to shift the costs of care to patients

Expand patient participation in health care decisions

Driving forces for increasing patient and consumer demand
for access to reliable medical information.

‘nformation management is care -Shortliffe and Cimino

problems swtimal performance of our health care
system.
The Case for CDS

2000 Institute of Medicine report, ToErr Is
Human: Building a Safer Health System,
outlined the pervasiveness of medical errors
in the (U.S.)health system. It “has floundered
in its ability to provide consistently high

care to all Americans (and in other

2 and noted that the system

“frequently falls short in its ability to
translate kpowledge into practice.”

CDS should ensure that the best clinical knowledge and
recommendations are utilized to improve health management
decisions.
Then we can achieve: .

Desirable levels of patient safety

Care quality

Patient centeredness

Cost-effectiveness requires that the health system optimize

ts performance through consistent, systematic, and
ehensive application of available health-related
ledge

N,
.

NEeITE

2001 IOM catalogued studies of the failures
to transfer knowledge into practice.

*Underuse-immusizstion of Adults- Garduer P, Schaffaer W. N
EnglJ Med. 328;1252-8;1993

Overuse- Physician inpatient order writing on microcomputer
wor ' fTects on utilisation. WM Tierney
and others. JAMA 1993:269:379-383

\care-s Antimicrob Chemother. 2008 Apr;61(4):953-8.
yulQ{vey oB the use of antibacterial agents in five Italian

Is. {accheri A, and others.

N
Y\
kY

2-year period covering 1998/99 (PRH0s-UK.)

87% Unnecessary out-of-hours tests (5-50% cases)

80% Diagnostic uncertainty

79% Medico-legal protection

66% Avold leaving work for colleagues

71% Prevent criticism from staff (especially Consultants)
76% Lessen anxiety and reduce stress levels

1% Agreed attempts should be made to reduce unnecessary testing
Bewic P. Health Bull (Edinb). 2002 Jan;60(1):40-3.
-of-hours biechemistry investigati bjective view of

10



Very little change since 2000!

In 2003, the RAND Corporation found that on average patients
receive recommended care only 54.9 percent of the time.
(Leape, 2005, McGlynn et al., 2003).

Of what we do in routine medical practice, what proportion has
a basis in published scientific research?

RN 1. Williamson (1979) <20%
‘\ 2. OTA (1985) 10-20%

. OMAR (1990) <20%
£B. James (2007) 20-40%

EsmITa

One of the causes of this chasm is the gap between the most
current and evidence-based clinical and health knowledge,
and the information that is typically applied in making
health and care decisions.

IHESPITE

Clinical Knowledge: A generally applicable fact (or set of facts),
best practice, guideline, logical rule, piece of reference information
(such as a text article), or other element of information that is
important to know for optimal data interpretation and decision-
making regarding individual and population health and health
care delivery.

In a CDS system, a CDS intervention may use knowledge in at
least two ways: as a logical rule to determine whether to deliver
information, and as the information to be delivered itself.

ge: “A mammogram should be
. y woman over 40 who has never had one.”
A chan tie of clinical kmowledge is that it can be open to
controve o{ten evolves over time.

IMeRIIE

Clinical Information Systems: applications and hardware that
manage patient care-related data.

Application examples include Computerized Provider Order
Entry (CPOE), Electronic Health Records (EHR), Personal

Health Records (PHR), and departmental systems such as those
Wharmacy, radiology and nursing information.

e MR

Balas and his colleagues found that it may take as long as 17 years
to apply 14 percent of research knowledge to patient care (Balas et
al.,, 1998). And as the knowledge base grows, the gap widens.

It is estimated that the medical literature is doubling every 19 years,
and in some fast-moving subspecialties, such as AIDS related
health care, it may be doubling every 22 months.

-

- \\

8.0 ~ 13.0y0ar Asnan, 1902
5.8 yours Balas, 2000

Figare 1.20. Phases in the iransfer of research into olinical practice. A synthesis of studies foous-
qmmmdhmmmmuuhmmﬂﬁmwnﬁ
innovation part of rostios care {(Balas and Boren, 2000). ly inaso-
mmﬁmwm&n-ﬁwmhmmmdam“mmyiw
Natiosal uiili of spevific. well ko mggesls a delay of twa
Mnmmmvﬂdpkpml&mﬂh Andres Belas).

\ \
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National Institutes of Health

LSt '~

Fact Sheet Human Genome Project

TRS/17B \ \

Engaging Patients
in
e-HeaIth

\&g\ Easy Steps

Foreign or Famillar
territory?

Age
Gender
Previous computer

Senior Netizens-D. Kadlec, TIME, February 12. 2007

USA adults > 50 years-54% use Internet (38% 2002)
25% high speed Internet access (5% 2002)

Greatest use 50-69 yrs. Rapid fall > 70 years
Of those > 50 years who use Internet

- 87% use email

- 81% use Google

- Average 9 hrs/week on line
“The idesa of being able to discover your own world is very exciting”
he computer enables us to stay in the work force longer.”

At BWH, order entry (CPOE) has been the single most effective tool
in improving the quality of care via the computer.

100% orders on adult inpatient services are entered through BICS.
85% of these orders are entered by doctors, including residents and
senior staff;

10% by nurses in response to voice orders; and

5% by midwives, physician assistants, and students.

Orders entered on any patient from any workstation

a great convenience to doctors with patients on many care units.
niversal access greatly reduces the number of verbal

ause the primary reason (doctor too far away to write
13-gliminated.

N\

srEeAIE

CPOE
Assist physicians writing orders by streamlining and
structuring the order entry process.

Insure completeness and correctness of medication and other

therapeutic orders, as well as diagnostic and procedural
orders.

Automated checking within order entry systems for
medications can prevent untoward drug interactions.

sEsRITE
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The Evidence to Date:

the effect of heaith information technology on quality, efficiency,
and costs of care found that three major benefits on quality were
demonstrated -{Chaudhry et al., 2006).

*increased adherence to guideline-based care,
*enhanced surveillance and monitoring,
ased medication errors

1973

DECISION MAKING-CLINICAL RESOURCES-COSTS

Nursing units with annual expenditure $44 million
Often on units < $20 each (more with newer
technologies)

2.2 million clinical decisions per year

6,000/day

6 per patient per/d on average

ct on patient care, costs and data affecting future

The use of clinical information systems to control costs
care. Trans Am Clin Climatol Assoc. 1973; 90:140-152

Examples of BICS interventions include:
1. Substitute therapy alerts—suggesting alternatives according to
rules determined by senior clinical staff
* to ordered medications
 therapies
¢ diagnostic studies
2. Structured ordering—
* prompting for reasons for use of studies and therapies when the
added information suggests a better alternative
3. Drug family checking—

S. Parameter checks: suggestion —offering default doses and
frequencies for every medication order tailored to properties such
as age and renal function warning of possible overdoses.
6. Redundant utilization checking—
ewarning when a slowly-varying lab test is ordered repeatedly
within a short interval.
7. Relevant information display—
«displaying relevant recent lab results when medications are
being ordered
«match status for blood product ordering
r diagnostic tests.

9msmTe

8. Time-based checks—
posting reminders for time-sensitive orders e.g. clinical

pathway, protocol, or parenteral-nutrition orders for the day.
9. Order sets and templates—

standard collections of orders (with relevant information and

optional orders). (35% of all orders).

Providers may create their own order sets, but they are

invisible to others.

Departmentally-approved sets and templates are available to

nalysis and display of a patient’s overall clinical
nd’ unication of information to other providers

11. Rule- evekg detection —using the BICS Event Engine

Other CDS manoeuvres during CPOE:

Showing the cumulative charge display for all tests ordered
Reminding about redundant tests ordered

Providing counter-detailing during order entry

Reminding about consequent or corollary orders may also impact
resource utilization.

& Blum 1973; Overhage et. al., 1997, Bates et. al., 1999, Bates and Gawande,
2003, , 2004; McDonald et al., 2004).

AT
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USING PHYSICIAN INPATIENT ORDER WRITING ON

MICROCOMPUTER WORKSTATIONS. REDUCTION IN HEALTH
CARE RESOURCE UTILISATION

@ TOTAL
W BED
OTEST

@ DRUG
S OTHER

P work effects on
JAMA 1993;269:379-383

USING PHYSICIAN INPATIENT ORDER WRITING ON

MICROCOMPUTER WORKSTATIONS. REDUCTION IN HEALTH
CARE RESOURCE UTILISATION

JAMA 1993;269:379-383

Deep Post-Operative Wound Infections at LDS Hospital, Utah
Intermountain Health Care, Salt Lake City, Utah, USA

1985 1986 1991
* % Prophylaxis given at optimal time 40% 58% 9%6%
* % Infections 1.8% 0.9% 04%
* Esti d & i inf to 1985 - 33% 51%

* Estimated savings at $14,000 / case (in thousands §) — $462 K $TI4K

I standard 2 - 4% infection rate

RA, et al, Infect Cont & Hosp Epi 1989,10:316-320
et al, New Engl J Med 1992, 326:281-6

rreR7E \

Intermountain Health Care, Salt Lake City, Utah, USA

Overall antibiotic use: decreased 22.8%

Mortality rates: decreased from 3.65% to 2.65%
Antibiotic-associated ADE: decreased 30%

Antibictic resistance: remained STABLE
Appropriately timed preoperative a/biotics: 40% t0 99.1%

Antibiotic costs per treated patient: decreased $122.66 to $51.90
Acquisition costs for antibiotics:

fell 24.8% to 12.9%
($987,547) to (5612,500)

Our case-mix index which measures patient acuity levels INCREASED
this period, meaning we were treating sicker and sicker patients while
ng the delivery of antibiotics.

, D. C. Evans, R. S. Burke, J. P. Implementing antibiotic

d decision support: clinical and

gh comp
Ann Intern Med 1996 May 15
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MEASURING & MANAGING HEALTH CARE

The foundation for quality patient care is information —
Comprehensive
Accurate
Up-to-the-minute clinical information

You manage what you measure- Brent James IHC, QMMP project.
0, Hlinois. 1989

srEsg17g

AIDS in Africa

e HIV/AIDS is the worse disaster in history
e >42 million persons infected worldwide
o >25 million (70%) are in sub-Saharan Africa
¢ In Kenya...
o 2.5 million persons infected (15% of adults)
\’\am\behind South Africa, India, and Nigeria
million AIDS orphans (of 31 million citizens)

xpectancy has dropped 18 years in the
years, from 65 — 47 years

e li
pas

s1EspiITa
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Indiana and Moi Universities

e 14-year collaboration
e 15t 11 years — focus = educational exchange
¢ In 2001 Joe Mamlin returned

o found >50% of the beds in Moi Hospital were
o filled with young people dying of AIDS

\&%I:;/s, few antibiotics for opportunistic
i ions
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MMRS data (2 years)

MMRS data (2 years)

>66,000 pt visits
Diagnoses # Visits Drugs # Visits

Malaria 17,495 | Paracetamol 24,944

UR! 8,479 |Fansidar 11,550 Charges Amount Paid

Septic wound 1,329 Quinine, injected 8,769

Gastroenteritis 964 Penicillin, injected 8,058 Drug Charges 4,260,398 692,691 (17%)
| Tonsilitis 938 Quinine, oral 7,851 =
[~ Waung (unspec.) 791 |Penicillin, oral 4,753 g o

TN 00 Thmomgiis 725 % arges | 1,011,727 | 424,630 (42%)

Amebiasi N 629 Depoprovera 4,443

,_aoe,az:‘\\\ 516 [Puiton 375 Total C \ei 5,272,605 | 1,117,580 (21%)

Worms (unsp&) \ 544 Brufen 3,323 p—
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Effects on patients and clinicians

o Patient time (minutes per visit)
e waiting: 21 — 13 minutes
e with provider: 12 — 5 minutes
e registering: 1.8 — 2.5 minutes

e total time per visit: 42 — 32 minutes
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Effects on patients and clinicians

e Patient time (minutes per visit)

e waiting: 21 — 13 minutes

o with provider: 12 — 5 minutes

e registering: 1.8 — 2.5 minutes

o total time per visit: 42 — 32 minutes
linician time (% of workday)
patients: 33% — 16%
other staff: 23% — 8%
alactivities: 15% — 46%
r information: 7% — 3%

Administrative uses of MMRS
data

® From 2 weeks — 1 hour to produce monthly
MOH reports (#1 among rural health centers)

©® Document drug use — order refills earlier
® Quantify amount of free care provided —

\‘ng;*:ed funding from the Kenyan MOH
dvisory committee recommended that

the R%)e used in all rural health centers

SINSRITE

Clinical uses of MMRS data

® Noted a village with too few children being
vaccinated — nurse sent to intervene:
vaccinate, educate

® Noted a village with too many STls — nurse

sent to intervene: identified the culprit,
ed contacts, educated residents
® any dog bites in one area — rabid

dog found. biting dogs, humans — destroyed

17



OpenMRS is in
Google Summer of Cogde 20081
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Computer Provider (nee Physician) Order Entry Definition

Definition:

CPOE is not a technology, rather it is a design (or redesign)
of clinical processes that integrates technology to optimize
provider ordering of medications, laboratory tests,
procedures, etc.

Its core is an interactive decision support system.

er clinical decision support systems, CPOE is

sTesRTE

We note several specific factors that have helped support the CDS has impacted on:

development, acceptance, and impact of BICS. Any healthcare

institution that wants to use advanced clinical systems (whether Utilization of

home-buiit or vendor-supplied) must have expensive medications, and radiologic tests and
most of these in place for success: procedures.

Order entry in a CPOE system can help eliminate

1. Senior management backing. overuse, underuse, and Misuse (Teick e. al., 2000; Bates et al.,
2. Quality focus. 2003;Austin et al., 1994; Linder, Bates and Lee, 2005; Tierney et al., 2003).
3. Clinician input. Medication ordering/prescribing:

Suggesting brand to generic substitutions for more cost-
ective therapies, or more formulary compliant drug
8 (Teich e1. al., 1999; Fischer et. al, 2003; Wang et al., 2003).

Physicians and IT in health

While electronic health records re oﬁmm a major tool to help achieve quality
and productivity improvement, 17%]1) of US physicians are using them
on a regular basis.

The benefits of these technologies include:

(1) instant access to patient health data,

(2) clinical decision support at the point of care,

(3) transmission and receipt of Iab requests and results,

(4) information aimed at avoiding medication errors, and

(5) physician-performance meum'ement

Hing E. Use of dical settings.

clinical
fates, mm fnc Dhision oﬁHuﬁh smu; March 18, ms
Accessed Jmle

sreer17a

The Evidence to Date:

the effect of health information technology on quality, efficiency,
and costs of care found that three major benefits on quality were
demonstrated —(Chaudhry et al., 2006).

*increased adherence to guideline-based care,
*enhanced surveillance and monitoring,
ased medication errors

9emiTE
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Figure 22
Diffusion of Bectronk Health Records in Acaste-Care Hospltals

Return on k for a C , Order
520.0{  Eatry System. RAINU KAUSHAL, and others. Brigham and

Figare 1.1, Ingwts to the medhond recond. The traditions! paper mecdicat secord is creied by o
mmydu_mndm&nwmmdmuﬁuw
snd paticots. or radiologic reselts.
mumauwmuummmmmm
thnm becomez a meerged coflection of such dats. grasvally crmaized in chronologicsl oxder.

s1esRIE \ \
\
\

%0 g $15.0 ‘Women’s Hospital CPOE Working Group. JAMIA;13; Y
1~ EHR-if it has purchased ciinical decision support, =) / Jun 2006 261
7| computerized patient records, and a cfinical data = =2
o el rePostoy. §E
£ £
§ =} 3&
E @) %
30—
20
= 10| =
- ° L | SR S (N (N SN S N BN | [~~~
1962 1986 1990 1984 1993 002 2006 2010 2014 2018 2022 2026 2030 ;m?;;&mm%mﬁ%‘ "ms
SOURCE: Dorsnfest 2002 data and RAND analysis. Hospital (BWH) from 1992 to 2002 given an 80% prospective
NOTE: 1w 3,979, reimbursement rate. Six years after the implementation of
o M1z CPOE, in 1998, BWH began to make a net profit from the
CPOE system. This net profit continues to grow steeply. In
1999, 7.5 years after the implementation of CPOE, a financial
ymemyE benefit accrued in the operating budget.
AV Y
Table 2 w Anmnual Benefits for CDSS Hements at
Brigham and Women’s Hospital
CDSS Bk Towml Benefits
Renal dosing gukdance 22¢ Definition:
~ “’,,,B time utlization “,36 In summary, we define biomedical informatics as the
Specific or expensive dmg guidance (luman growth oss scientific field that deals with biomedical information, data,
Nistamine2 receptor blockers) and knowledge——their storage, mtl_'ieval, and optimal use for
ADE Fronitar L g;: problem solving and decision making.
l‘boc-bry chu’ dhphyuld redundant Iabormtory 034
Paric laborstory alerting Q34
§ lhdbhgy Mmm Tule-ont, arxt assistant a15
y at hospital discharge alo0
6. Physician tme utilization a10
Biderly dosing gukdance 005
Specific drug Jevel gid {antiepilep a0z N
rheunwmwlogic testn) .
This table depicts the anavual benefits G 2002 milBons of doliars) for
each eloent of CDSS at Brigham and Women's Hospitl given an
BO% prospectiy i rata
\ \ ITHENI1TE
6 . H. Sbortilo sed M. S. Blois
Emerpeooe of 0 Discigline 7
vA
\&Q =
= \ N @ /
s J Y

iyplestyimotied e paiontscar. 0 the dhurt Ao A a5 & Sewns s commanicsting seong
e . The meckanizme for wnqﬂ,-ﬂ—m-mmn\-mm

cvults from 2 st of o
R waOns.

SR W

20



rn

£ F. M. Shonibiffe and M. 3. Bloix

W

b A
ﬁ!/%

Al —. B
Y » R

‘madern clinical
e dua wod e gribatieng of resemrch doa is ofies
SRR et R S S e
cinl datasioats Sox later Sremmviption iMo computer dutmbasem. Alornativdy. datn Tanagers Rre

3. proveses dananded of the record As shown in Figums 1.1 and 1.2, the hired 4 shutnct the selbevast data fiet the tneditionel peper chart. The triahs arv grasrally
mmhulwu.mmuwpu—;mm# ot v Tog mothods for amlysis, but # s common
be shwred kw&-;ma-ofwm.u-d- 0 be Jeft $0- - the
acomsing it Wioa—-ummu-—uummmh point of petkest case.
dwm cobectivm and »re inaplied by

~ ~ \\

10 B H. Shorthfie and M. S Bois Facergence of a Discipliss 1}

=< S
- Results ™~ N
Figare 1.6, Networking the crgunization. We alresdy live in an om when Jage hospitats sad
Pigure 1.8 uummum&(ﬂmnhmwmmmb Doakh aare o show
duction of comp tams and ey 1o communicate with one ancther within theiv crganiention. The avirprise
ol trisis can becose = u}pd—dum‘--ut-pd-nl-_a——,h rraret is » locally controlied sctwork that cxiends throughowt o besith care symtorn. Tt aflows
wmummmum«-mmmwum apecialized workstations to scons & wide vatinty of iformation souror: educstional, climial,
el processs is Figues financial, and adwiniatrative. An slectronic health mcord {EHR) ernerges from cuch an architec-
A s thareby eliminiated. ummmdummhwm‘ - ture i » sy @ thu lent-specific data from mltiphe sowrors wid
sy of the clin. macgen them for sase of acosss by users such as those Mhastrated in Figure 1.2, Such systame are
nﬂu-l.ﬂ-;du—u-hu-ndﬂ-bnum e aligible for m enperimamtst pooto- often colled cimical dats spouitories. partkulsrly ¥ they do mot yei contwin the folf nenge
S0l and the compuser sysers can aiso semind the clinicinns of tee rubs thet are definad by the u-»mummww-u-mm The coterprise intranot faces
macsrch peotovol. thesedry increang couplinace witk e expenimental pleo. und that wre of what ihe lrgor commmnity
T \ wmnmmmm;wmmmmmmm
A 3

T

ripns Moviog beyond the crmuaizacon, The ineggoned s jvity of all the clinical
chaclogy 18 sttdends for det exchnge and privcy potec-
mmuwmw-mmm‘wmmwmum
settings, resenrch, and U public kealth. The enterprise [euraet in the inkegration of an orgaintion's
through intramet (Figure |6, encapmleid in the box her Isbeo “Local Heaklh Sysker”) with the ful
B beyoad potestial of thw workdwids [nieraet. Both providers and pationds incressingly acoras the Inlesnel

their owa doors. for 3 wide variety of inkemation sources and fismctions supgesier by thi diagram see texi).

N v

galeways 1o the Internet and to ink resources, and individuak




14 E H. Shortiife and M. S Blois

pallerts
od
Protocols and t eament
=< guidefines = Wcmalon, Qrenton of
- for standards of care e vpput, and order-erty i,
educalieral
malerials
Figre 1.7, A futam vision of sarveilieace databass, in which clinica] duta ase pocled is mgionsl Figuee 110, The ultimale goal is to cresic a cycle of information fiow, wdereby dn from dis
200 smioss reposiore thrcugh  proves o s scbeniion B e h mmm‘mmamm-m' st te regetzo and wacarch
attention to privacy and security coscerns a5 discussed in the text). Whea imformation is elfec. databases. The revoking new kaowledge thon can fend back W practitioncrs ot the poiek of care,
tively gathesed. pooted. a0d aasiymd, these are siguificant opportnities for fheding hack the using & varinty of compeier upported decision sepport deivey mcurioms
resuls of desived insights to practitioners a1 the point of care.
- AR
Figace ES-1. The Three Piflars for Reafizing the Promise of CDS
sesR1TE \ \

22



