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Executive Summary

This paper shows results that have never before been demonstrated

with this degree of conpdence: Statistical correlations exist between
sophisticated electronic medical records (EMR) technology and improved
patient outcomes. EMR investments have traditionally been hard to justify
based on straight ROI calculations, but given the results detailed in this
study, that tradition may be on the verge of a radical change.

H ospitals in the U.S. traditionally
underinvest in information
system (IS) solutions compared

to other industries. But new

market drivers—both political

and economic—are generating
increased investments in clinical IS
solutions. Emerging multi-billion-
dollar, multinational companies with
signipcant healthcare portfolios

will transform the U.S. healthcare
information technology market through
continued acquisition, merger and
partnership strategies.

Now, it appears yet another market
driver is set to emerge: We have
uncovered powerful evidence that
sophisticated EMR technologies
positively correlate to improved
measures of patient outcomes. That is
the subject of this study.

But prst, some context. Many U.S.
hospitals have a foundational clinical
data repository environment that can
be used to extend their automation
capabilities. Most lab, radiology and
pharmacy departments are automated
now. However, the key integrated
automations that help to prevent or
eliminate medical errors—including
computerized practitioner order entry
(CPOE), pharmacy dispensing and
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nursing medication administration—
are installed in less than 1 percent

of U.S. hospitals. One reason is the
immaturity of CPOE applications and
their lack of proven integration with
pharmacy dispensing and nursing

medication administration applications.

Within two years, those applications
will become more robust, stable

and scalable. The data in this paper
demonstrates that such incremental
improvements appear to improve care,
and thus could become the key success
criteria for U.S. hospitals deploying
transformative clinical IS solutions.

This report connects better quality
scores (assuming to show improved
care) to EMR implementations at 107
University HealthSystem Consortium
(UHC) hospitals. It is the prst
statistical evidence that robust, high-
grade EMRs lead to improved care
and increased revenues, when pay-
for-performance pnancial incentives
championed by Medicare, The
Leapfrog Group and other industry
stakeholders are factored in.

More evidence is needed—namely,

in the form of more advanced EMR
implementations. Nonetheless, we pnd
these results quite compelling.

Electronic Medical Record:

An application environment

composed of the clinical data
repository, clinical decision
support, controlled medical
vocabulary, computerized

practitioner order entry,
pharmacy and clinical
documentation applications.




The problem is that it is
hard to express made
our clinicians lives more
bearable on the balance

sheet.

The Trouble with ROI

One of the long-simmering EMR
debates is the question of whether
purchasing digital technologies
produces any kind of quantipable

and sustainable return on investment.
Strictly speaking, the pnancial metrics
have been generally disappointing.

There are some areas that show
positive “soft ROI,” most relative to
process improvements and resource
and staff-allocation efpciencies.

A survey of Davies Award-winning
hospitals conducted by HIMSS
Analytics in early 2006 showed
numerous soft ROI successes.
Examples include replacing physiciansd
notoriously bad handwriting with clean
data via computerized data entry, and
reducing the number of nursing chart-
pull requests.

One hospital experienced a 50 percent
decrease in pharmacist medication
interventions because of improved
physician order legibility. Another
saved pve hours a week reviewing
resident orders after they became
accessible via computer. Several
others credited the technology with
improving regulatory compliance and
communications.

The problem is that it is hard to express
omade our cliniciansd lives more
bearable” on the balance sheet. When
it comes to hard ROIRAquantipable
pnancial gains and veripable cost
savings resulting from EMR-generated
process improvements, the data has
been lean. But there have been a few

examples where anecdotal evidence of
ROl is compelling, even if it is not yet
fully understood.

The Ohio State Example

Among the most intriguing of these

is The Ohio State University (OSU)
Health System, a UHC organization
and a 2001 Davies Award winner. OSU
did many things right—maost notably
including hundreds of staffers in the
vendor review process and allowing
them to vote for the winning company.
The benept to staff buy-in from this
approach is incalculable.

The OSU system comprises four
hospitals dedicated to behavioral
health, physical rehabilitation,
oncology and general medical care.
CPOE was introduced there between
February and May 2000. By the time
it received a write-up in the Journal
of the American Medical Informatics
Association in 2002, all medical orders
were being processed electronically,
80 percent by physicians, the rest by
nurses and other licensed providers.

After implementation, OSU saw
efpciencies improve through decreased
medication turn-around times,
shortened in-patient stays and other
areas. Here is a quick laundry list of
improvements attributed to OSUds
EMR components:

» Medication turn-around times
dropped fully 64 percent.

» Radiology order entry turnaround

times fell from seven hours, 37
minutes, to four hours, 21 minutes.
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Figure 1

» Medical transcription errors were
eliminated where the system was in

use. Where it was not yet implemented,

errors reached as high as 26 percent.

OSU also has implemented a picture
archiving and communications
system (PACS), which shows equally
impressive results. In addition to
increased quality of care, PACS
reduced radiology plm costs by $1.3
million annually and saved OSU
$70,000M0n paper costs alone.

The EMR Environment

The EMR application environment
comprises the clinical data repository,
clinical decision support, controlled
medical vocabulary, order entry,
CPOE, pharmacy and clinical
documentation applications.

© 2006 HIMSS

The EMR supports the patients
electronic medical record across
inpatient and outpatient environments,
and is used by healthcare practitioners
to document, monitor and manage
healthcare delivery within a care
delivery organization (CDO). The data
in the EMR is the legal record of what
happened to the patient during their
encounter and is owned by the CDO.

The EMR environment is complex
and sophisticated (see Figure 1).

Its foundation is the clinical data
repository (CDR), a real-time
transaction processing database of
patient clinical information. Controlled
medical vocabulary (CMV) is crucial,
ensuring that practitioners using the
EMR have access to accurate and
consistent data. The CMV normalizes
data from a relational and depnitional

The data in the EMR is
the legal record of what
happened to the patient

during their encounter and is
owned by the CDO.




We believe it is essential
for healthcare institutions
to establish a solid EMR
foundation and to get
nurses to adapt to CPOE

and clinical documentation
applications.

hierarchy that enables other
components of the EMR to optimally
operate. Without a functional CMV,
the clinical decision support system
(CDSS) and workyow components of
the EMR will not perform the ways
that clinicians would expect.

The applications of the EMR
environment include clinical
documentation for all clinicians,
CPOE for all clinicians and
pharmacy management systems. We
believe pharmacy management has
transitioned from a departmental
system to an application of the EMR,
due to the inyuence of patient safety
and medical error-reduction concerns.

The fundamental EMR components
required to improve patient safety and
reduce or eliminate medical errors
include the CDR, CPOE and pharmacy
management system, as well as the
electronic medication administration
record (eMAR). That functionality
normally is found in the electronic
clinical documentation systems of
most vendors. We believe it is essential
for healthcare institutions to establish
a solid EMR foundation—and get
nurses to adapt to CPOE and clinical
documentation applications—before it
will be feasible to effectively establish
CPOE for use by all practitioners.

The EMR Adoption Model

Understanding the level of EMR
capabilities in hospitals is a challenge
in the U.S. healthcare IT market today.
HIMSS Analytics has created an EMR
Adoption Model™ that identipes the
levels of EMR capabilities ranging

from the initial CDR environment
through a paperless EHR environment.
HIMSS Analytics has developed

a methodology and algorithms to
automatically score the approximately
4,000 hospitals in the HIMSS
Analytics™ Database (derived from
the Dorenfest IHDS+ Database™),
relative to their IT-enabled clinical
transformation status. The data
provides peer comparisons for CDOs
as they strategize their path to a
complete EMR.

The stages of the model—also referred
to in this report as “EMR scores”—
rank as follows:

Stage 0: Some clinical automation
may be present, but all three of the
major ancillary department systems
(laboratory, pharmacy, and radiology)
are not implemented.

Stage 1: All three of the major
ancillary clinical systems—pharmacy;,
laboratory, radiology—are installed.

Stage 2: Major ancillary clinical
systems feed data to a CDR that
provides physician access for
retrieving and reviewing results. The
CDR contains a controlled medical
vocabulary and a clinical decision
support/rules engine for rudimentary
conyict checking. Information from
document imaging systems may be
linked to the CDR at this stage.

Stage 3: Clinical documentation (e.g.
vital signs, yow sheets, nursing notes,
care plan charting and eMAR) and
general order entry are required, and
are implemented and integrated with
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the CDR for at least one service in

the hospital. The prst level of clinical
decision support is implemented to
conduct error checking with order
entry (i.e., drug-drug, drug-food and
drug-lab conyict checking normally
found in the pharmacy). Some level of
medical image access from PACS is
available via the organizationfs intranet
or secure networks outside radiology.

Stage 4: CPOE for use by any
clinician is added to the nursing

and CDR environment along with

the second level of clinical decision
support capabilities related to
evidence-based medicine protocols.

If one patient service area has
implemented CPOE and completed
the previous stages, then this stage has
been achieved.

Stage 5: The closed loop medication
administration environment is fully
implemented in at least one patient
care service area. The eMAR and bar
coding or other auto-identipcation
technology, such as radio frequency
identipcation (RFID), are implemented
and integrated with CPOE and
pharmacy to maximize point-of-care
patient safety processes for medication
administration.

Stage 6: Full physician documentation
and charting (structured templates) is
implemented for at least one patient
care service area. Level three of
clinical decision support provides
guidance for all clinician activities
related to protocols and outcomes in
the form of variance and compliance
alerts. A full complement of PACS
systems displaces plm-based images.
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Stage 7: This is the ideal. The hospital
has a paperless EMR environment.
Clinical information can be readily
shared via electronic transactions

or exchange of electronic records

with all entities within a regional
health network (i.e., other hospitals,
ambulatory clinics, sub-acute
environments, employers, payers and
patients).

The majority of U.S. hospitals

are in the early stages of EMR
transformation. Currently, about 18
percent of U.S. hospitals are at Stage
0, roughly 22 percent have achieved
Stage 1, 43 percent have achieved
Stage 2, 14 percent have achieved
Stage 3, 2.7 percent have achieved
Stage 4, and less than 1 percent of
hospitals have achieved Stages 5 and
6 (see Figure 2). None in the HIMSS
Analytics database is at Stage 7.

Study Methodology

The rest of this report analyzes the
effectiveness of 107 UHC hospitals—
including pve Davies Award winnersif
in their use of clinical IT.

The study is based on 63 evidence-
based healthcare quality measures as
depned by the Agency for Healthcare
Research and Quality (AHRQ).
Quality indicators are checked against
the sophistication of its EMR, as
ranked by the HIMSS Analyticsi EMR
Adoption Model, or its “EMR score.”
AHRQ quality indicators are cross-
checked against EMR scores, using
both the Pearson and the Spearman
correlation coefpcients', to measure

The majority of U.S. hospitals
are in the early stages of EMR
transformation.




The results indicate that the
technologysin uenceis
strongest where EMRs are
most sophisticated

those
that have reached at least
Stage 4 on their EMR scores.

EMR Adoption Model

September 2006

Stage 7
Stage 6

Stage 5

% of U.S.
Hospitals

Medical record fully electronic; CDO 0.0%
able to contribute to EHR as a byproduct of EMR
Physician documentation (structured templates), 0.1%
full CDSS (variance and compliance), full PACS

Closed loop medication administration 0.5%

Clinical documentation (flow sheets), CDSS
(error checking), PACS available outside radiology
CDR, CMV, CDSS inference
engine, may have document imaging

Ancillaries (radiology, lab, pharmacy)

None of the three ancillaries are installed

Data from 2005/2006 HIMSS Analytics™ database (derived from the Dorenfest IHDS+ Database™).

21.8%

17.9%
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Figure 2

relationships between clinical 1S and
quality of care.

Only valid cases are considered. For
example, if a hospital has an EMR
score but no AHRQ quality indicator
for decubitus ulcer, it is not considered
a valid case for that indicator.

The results indicate that EMR
technologyfs inyuence on the
quality of care is strongest where
the implementations are most
sophisticated—in other words, those
that have reached at least Stage 4 on
their EMR scores.

Not surprisingly, Davies winners,
which have proven to the industry the

merits of their clinical IS systems, fare
relatively well.

The main takeaway message from
this report may be this: There are
few substantial correlations between
improved healthcare outcomes

and incomplete EMRs. The more
sophisticated the EMR, the better the
results for quality patient care.

Perhaps itis appropriate to borrow
a line from the addiction-recovery
industry.

When it comes to the electronic
medical record, it appears that half
measures avail us nothing.

A The Pearson and Spearman correlation coefpcients are two ways to measure the strength and direction of a relationship
between a pair of variables—in the case of this study, AHRQ quality indicators and HIMSS Analytics EMR scores. Unlike
Pearson, the Spearman coefpcient does not assume the relationship between variables is linear.
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All Hospitals

UHC hospital EMR scores correlated to AHRQ quality indicators
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N =107
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# of quality indicators showing correlations
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Bl Strong positive correlation to EMR scores I Slight positive correlation

© 2006 HIMSS Analytics

Figure 3

Results for All UHC Hospitals

There seems to be little or no correlation between EMR scores and
improved care for the entire aggregate group of UHC hospitals. Of the 63
AHRQ quality indicators, only two show strong positive correlations for
all UHC hospitals, while another pve are slightly positive (See Figure 3).

lectronic medical records achieved a Stage 2 EMR score, and
appear to improve care only only 39 have reached Stage 3.
slightly in the aggregate of all UHC
hospitals, and then in only a few areas.  Yet it is true: Correlation analyses at
this level do relatively little to show

For instance, all UHC hospitals that basic EMR systems improve care
performing carotid endarterectomy for all UHC hospitals as a group.
procedures scored a composite 0.21

on both the Pearson and Spearman It is only by digging deeper into the
correlation scales (1.0 indicates very data that we see the numbers change,
high positive correlation). Of the and the EMR score correlations

UHC hospitals surveyed, 17 have not beginning to improve.

© 2006 HIMSS 9

Itis only by digging deeper
into the data that we see the
numbers change and the

correlations improve.




This segment actually scores
slightly better than the All
UHC Hospitals section,
which includes the Davies

recipients.

Non-Davies Winners

UHC hospital EMR scores correlated to AHRQ quality indicators

10

# of quality indicators showing correlations

[l Strong positive correlation to EMR scores

N =102

[  slight positive correlation
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Figure 4

Results for Non-Davies Winners

The group of UHCGs non-Davies winners surveyed in this segment (Figure
4) is highly similar to the group of all 107 UHC organizations spotlighted
in the previous section. The main difference is that pve Davies Award-
winning UHC institutions are eliminated from the sample.

here is little surprise to be found

in this sub-segmentts data (see
Figure 4). It is encouraging, however,
to see that two quality indicators—
abdominal aortic aneurysm (AAA)
repair and carotid endarterectomy
volumes—register with strong positive
correlations, even with Davies winners
factored out of the segment.

Not surprisingly, given the absence

10

of the award winners, this sample
contains slightly fewer positive
correlations overall than the “All
Hospitals” section, which does include
the Davies recipients.

Even so, here there are two strong
positive and pve slight positive EMR
score correlations—a good sign.
Perhaps future Davies Award winners
lurk among these 102 institutions?

© 2006 HIMSS




BEVIERAVIES

UHC hospital EMR scores correlated to AHRQ quality indicators

# of quality indicators showing correlations

[l Strong positive correlation to EMR scores

No statistical signi cance
can be derived from such a

[ Slight positive correlation small sample. But the results

are still interesting.
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Figure 5

Results for Davies Winners

Itds hard to argue with results, and UHCGs Davies winners can demonstrate
results with the best of them. Among award winners, there can be found a
dozen strong positive EMR score correlations. (See Figure 5)

ive UHC institutions have won the

Davies—Columbia-Presbyterian
Medical Center, Brigham and
Womengs Hospital, the University of
Ilinois at Chicago Medical Center,
The Ohio State University Health
System and Chicagods Northwestern
Memorial Hospital. They are included
in this grouping.

No ostatistical signipcanced can be
derived from such a small sample, but

© 2006 HIMSS

the results are still interesting. There
are more strong positive correlations
here—12—than in any other sampling
in this survey. This strongly indicates
that Davies-winning hospitalsi EMRs
have a positive impact. But, perhaps
counter-intuitively, there also are
fewer slight positives—two—than in
any of the other segments. Such a tiny
sampling confounds prm conclusions,
but clearly, further examination of the
data is warranted.

11




Hospitals with EMR Scores of 2 or More

UHC hospital EMR scores correlated to AHRQ quality indicators
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It is also clear that, at best, S 0 ,

Stage 2 hospitals are tipping
the scales in only the most
incremental ways.

[l Strong positive correlation to EMR scores O slight positive correlation
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Figure 6

Hospitals with EMR Scores of 2 or More

The take-away message from the subset of hospitals that have attained
EMR scores of 2 or above—those with a clinical data repository and
controlled medical vocabulary—seems to be that these base-level EMRs
have some impact, albeit slight, in improving care.

hen comparing this data set the two strong positives, the same

against all UHC hospitals number as in the “All Hospitals”
surveyed, it is important to note that 17 segment, though both strong positive
of them have been dropped from this correlations at this level relate to
survey altogether. These institutions pancreatic treatment quality indicators.
have yet to reach even Stage 2.

The data suggests base-level EMRs

The data shows there is one more do slightly improve care quality. But
slight positive EMR score correlation it is also clear that, at best, Stage 2
in this subset than the “All Hospitals”  hospitals are tipping the scales in only
sample (see Figure 6). There are the most incremental ways.

12 © 2006 HIMSS




Hospitals with EMR Scores of 3 or More

UHC hospital EMR scores correlated to AHRQ quality indicators
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While not particularly
discouraging, these results
W Strong positive correlation to EMRscores [ Slight positive correlation are fairly perplexing.
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Figure 7

Hospitals with EMR Scores of 3 or More

Of all the categories, this one most frustrates evaluation. Positive
correlations between EMR scores and care quality are little changed from
the Stage 2 data set—which included less sophisticated systems. In fact,
there are even fewer strong positive readings.

hat result is striking, given that the

sample size39 out of 115 UHC
hospitals—is enough to begin drawing
some reasonable conclusions. But what
conclusions to draw?

At Stage 3, hospitals add CDSS for
error checking, clinical documentation
and PACS outside radiology. But no
obvious improvements register—there
are six slight positive correlations
here, the same as at Stage 2—though

© 2006 HIMSS

it is true that a different set of quality
indicators is involved. One strong
positive correlation that registers at
Stage 2—pancreatectomy volume
metricsidoesnit correlate positively
at all at the Stage 3 level.

While not particularly discouraging,
these results are admittedly a bit
perplexing. Here again, it is clear that
further scrutiny of the data would be
well warranted.

13




Its plain: Stage 4 hospitals
bene tpatients by improving
their care.

Hospitals with EMR Scores of 4 or More

UHC hospital EMR scores correlated to AHRQ quality indicators

# of quality indicators showing correlations

[l Strong positive correlation to EMR scores

[  slight positive correlation
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Figure 8

Hospitals with EMR Scores of 4 or More

Though the sample size is small—just 22 institutions—it is in this subset
of UHC hospitals that the statistical rubber meets the road. Clearly, among
Stage 4 hospitals, care is being improved.

H ospitals that reach Stage 4 have
introduced CPOE features and
CDSS with clinical protocols—though
more advanced features like closed
loop medication administration are not
yet present.

Just 2.7 percent of U.S. hospitals are
at Stage 4Mthough the pgure reaches
19 percent among UHC institutions.
The correlations are compelling. Stage
4 hospitals show strong positive EMR
score correlations for nine AHRQ

14

quality indicators, including acute
stroke and craniotomy. Another 11
register slight positive correlations—
making 20 positives overall. That
evidence strongly indicates that high-
grade electronic medical record make
a signipcant positive contributions to
quality of care and medical outcomes.

Itds plain to see: Stage 4 hospitals,
by deploying advanced digital
technologies, benept patients by
improving their care.

© 2006 HIMSS




Hospitals with EMR Scores of 5 or More

UHC hospital EMR scores correlated to AHRQ quality indicators

15

10

# of quality indicators showing correlations

[l Strong positive correlation to EMR scores

We fully expect that as
more hospitals attain Stage
5 EMR scores and higher,

[0  slight positive correlation

these results will improve
dramatically
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Figure 9

Hospitals with EMR Scores of 5 or More

There is not much of value to be said about the results of such a tiny
samplejust two hospitals out of 115Mexcept to note that only two UHC
hospitals have attained Level 5 or greater EMR scores.

hat is not to single out UHC
institutions. As noted previously

in Figure 2, exactly 0.1 percent of U.S.

hospitals have reached Stage 6, and
none in the HIMSS Analytics database
has yet reached Stage 7. Only 0.5
percent, in fact, can match these two
institutions at Stage 5.

Such a paucity of advanced EMRs
makes it impossible to gauge their
impact on the quality of hospital care.
What can be said of the Stage 5 results

© 2006 HIMSS

is that they are the most anomalous.
There is, for example, no strong
positive correlations to be found at this
level. Meanwhile, there are 15 slight
positive correlations, the most among
any of the categories surveyed.

Considering the impressive results
found at Stage 4, we fully anticipate
that as more hospitals reach Stage 5
and higher by implementing more
advanced and powerful clinical IS,
these results will improve dramatically.
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The outcome quality gap
between hospitals at Stage
3and those at Stage 4 is
remarkable.

Conclusion

It would be possible to conclude from this survey that EMRs have little or no
impact on patient care. That is the suggestion from the 40,000-foot view of all
UHC hospitals as a group. But that conclusion would be wrong. Drilling deeper,

we see something much more positive.

here is a fairly dramatic leap in

the impact of hospital EMRs once
an institution has achieved Stage 4
status. As we have seen, the outcome
quality gap between hospitals at Stage
3 and those at Stage 4 is remarkable.
Where Stage 3 hospitals have six slight
positive correlations between their
EMRs and AHRQGs quality indicators
and just one strong positive, the 22
UHC hospitals that have reached Stage
4 have nine strong positive correlations
and 11 slight positives.

Whatds more, the strong positives
at Stage 4 are in important, difpcult
areas, including acute stroke,

heart failure in-hospital mortality
percentages, and gastrointestinal
hemorrhage in-hospital mortality
percentages.

The slight positives at Stage 4

affect such areas as pneumonia,
complications from surgical anesthesia
and acute myocardial infarction in-
hospital mortalities. These are very
important medical correlations. Stage
4 hospitals are a key segment, and we
need to learn more about what these
hospitals are doing right.

Itds notable, too, that the Davies
winners among the UHC institutions—
while too small a sample at just pve
hospitals for a scientipc statistical
evaluation—nonetheless provides

16

some anecdotal back-up to the Stage

4 results. Davies winners have

already proven to the industry the
sophistication of their EMR setups.
This study showed they have 12 strong
positive EMR score correlations
affecting such critical care areas

as carotid endarterectomy, foreign
bodies left in during surgeries and
selected infections due to medical care.
These indicators are powerful clues
that EMRs—at least in their more
sophisticated iterations—do improve
care and help prevent medical errors.

Just as clearly, there is room for
improvement in the performance of
all of these hospitals. What the results
strongly suggest is that there needs to
be further study of both the Davies-
winning hospitals and those that have
attained Stage 4 and above.

The results in this report, though
somewhat obscured by small sample
sizes, are the best clue yet that high-
grade EMRs can improve care,

and thus an institutionds chances of
generating new revenue through pay-
for-performance incentives. The idea
behind pay-for-performance schemes,
after all, is to drive breakthrough
improvements in the quality of patient
care. Clearly, breakthroughs are being
realized in the quality of patient care at
these UHC institutions, and EMRs are
playing a primary role in them.

© 2006 HIMSS



Appendix |

Below are listed the AHRQ quality indicators that register with either strong
positive or slight positive correlations to UHC hospital EMR scores. The
indicators are identiped by numbers that correspond to the key on page 19.

Quality Indicator

1
10

1

33
16
13
32

All hospitals

Pearsonds

0.261355675249031
0.253729460255098

0.240220649355268
0.214565606797943
0.21265535743007
0.20865052615596
0.197440317718928

Spearman

0.287728632497541
0.235233703740122

0.271582897187633
0.222351030045303
0.210911594959558
0.229461710446872
0.182419429291441

#of valid cases

100
107

98
87
103
87
91

Non-Davies hospitals

Quality Indicator Pearsonds Spearman #of valid cases
1 0.286374329787735 0.301363846300447 95
10 0.275657506012735 0.242119120272484 102
13 0.245643629634299 0.244050733472676 82
3 0.230312228371402 0.248136991827849 93
33 0.216795673818053 0.226222632196854 82
2 0.198672908963559 0.20926257418653 99

Davies hospitals

Quality Indicator Pearsonds Spearman #of valid cases
22 0.662001386409663 0.577350269189626 5
27 0.614859880168937 0.670820393249937 5
11 0.596437923942515 0.353553390593274 5
41 0.418936957478518 0.707106781186547 5
18 0.418936957478518 0.707106781186547 ®
4 0.418936957478518 0.707106781186547 5
24 0.418936957478518 0.707106781186547 5
27 0.418936957478518 0.707106781186547 5
42 0.418936957478518 0.707106781186547 5
16 0.413518735058982 0.353553390593274 5
30 0.413518735058982 0.353553390593274 5
45 0.413518735058982 0.353553390593274 5
29 0.391845845380838 0 5)

5) 0.391845845380838 0 5)
EMR scores > or = 2

Quality Indicator Pearsonds Spearman #of valid cases
32 0.323600614719807 0.226117044851265 80
31 0.255585651611168 0.242119120272484 80
16 0.248819164355378 0.260409564718506 89
10 0.237845188725418 0.222013252549439 93
13 0.235399945874847 0.259158112053421 76
42 0.23318129268015 0.182538402293361 98
2 0.222152988391233 0.236522838515508 90
1 0.217211449480866 0.253849952986775 87

Strong Correlations
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Quality Indicator

EMR scores >or=3

Pearsonds

0.293798158026361
0.26112136823787

0.254970196160554
0.234537157167869
0.220159199120402
0.218759654222138
0.214103400505049

Spearman

0.333380937283014
0.294329987342634
0.147794273301848
0.239627254164688
0.257273651144824
0.13744230834545

0.159056593472636

#of valid cases

EMR scores > or =4

Pearsonds

0.529272407492622
0.486104209629546
0.480226078771474
0.465034012018217
0.431427312172699
0.421937500562738
0.341364631021713
0.323198087316991
0.322936259435796

0.289804480290373
0.285264917682161
0.275977601482568
0.267864864335194
0.257898854437728
0.245437701813578
0.230133334377326
0.220452425346254
0.217211160322499
0.21383950887762
0.200897177242138

Spearman

0.460630813734694
0.189846920496853
0.350199033283075
0.160224610941737
0.146102470735335
0.442695262639143
0.299372094032823
0.0658452439016659
0.332068804641829

0.292181314222041
0.289777903823967
0.195767211018917
0.255876759558099
0.241328112531385
0.169349563873049
0.134023845801164
0.225419375398994
0.123122835327205
0.317452804696272
0.101520889278961

#of valid cases

EMR scores >or=5

Quality Indicator Pearsonds Spearman #of valid cases
6 1.0 1.0 2
7 1.0 1.0 2
25 1.0 1.0 2
37 1.0 1.0 2
38 1.0 1.0 2
39 1.0 1.0 2
41 1.0 1.0 2
9 1.0 1.0 2
17 1.0 1.0 2
27 1.0 1.0 2
5 1.0 1.0 2
47 1.0 1.0 2
4 1.0 1.0 2
18 1.0 1.0 2
40 1.0 1.0 2
Strong Correlations Slight Correlations
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1. Abdominal aortic
aneurysm (AAA) repair
(volumes)

2. AAA repair (volume
metrics)

3. AAA repair (post-proce-
dure mortality %)

4. Accidental puncture or
laceration (surgical and
other rate per 1,000)

5. Accidental puncture or
laceration (other rate per
1,000)

6. Acute myocardial infarc-
tion (AMI)—mortality
(in-hospital %)

7. AMI—mortality w/o
transfers (in-hospital %)

8. Acute stroke (in-hospital
mortality %)

9. Birth trauma (OB rate
per 1,000)

10. Carotid endarterectomy
(volumes)

11. Carotid endarterectomy
(post-procedure morality
%)

12. Complications of
anesthesia (surgical rate per
1,000)

13. Coronary artery bypass
graft (CABG) (volumes)
14. CABG (volume met-
rics)

15. CABG (post-procedure
mortality %)

16. Craniotomy (post-pro-
cedure mortality %)

17. Death in low-mortality
diagnostic-related groups
(other rate per 1,000)

© 2006 HIMSS

AHRQ QUALITY
INDICATOR KEY

18. Decubitis ulcer (other
rate per 1,000)

19. Esophageal resection
(volumes)

20. Esophageal resection
(post-procedure mortality
rate %)

21. Esophagectomy (vol-
ume metrics)

22. Failure to rescue (other
rate per 1,000)

23. Foreign body left in
during procedure (surgical
rate per 1,000)

24. Foreign body left in
during procedure (surgical
and other rate per 1,000)
25. Gastrointestinal hemor-
rhage (in-hospital mortality
%)

26. Heart failure (in-hospi-
tal morality %)

27. Latrogenic pnuemotho-
rax (surgical and other rates
per 1,000)

28. Latrogenic pnuemotho-
rax in neotates (other rates
per 1,000)

29. OB trauma—cesarean
section (obstetric rate per
1,000)

30. OB trauma—uvaginal
w/o instrument (obstetric
rate per 1,000)

31. Pancreatectomy (vol-
ume metrics)

32. Pancreatic resection
(volumes)

33. Pancreatic resection
(post-procedure mortality
%)

34. Pediatric heart surgery
(volumes)

35. Percutaneous translu-
minal coronary angioplasty
(PTCA) (volumes)

36. PTCA (volume metrics)
37. Post-operative hip
fracture (surgical rate per
1,000)

38. Post-operative hemor-
rhage or hematoma (surgi-
cal rate per 1,000)

39. Post-operative pulmo-
nary embolism or deep vein
thrombosis (surgical rate
per 1,000)

40. Post-operative respira-
tory failure (surgical and
other rate per 1,000)

41. Post-operative sepsis
(surgical and other rate per
1,000)

42. Post-operative wound
dehiscence (surgical rate
per 1,000)

43. Pneumonia (in-hospital
mortality %)

44, Selected infections due
to medical care (surgical
and other rate per 1,000)
45, Selected infections due
to medical care (other rate
per 1,000)

46. Transfusion reaction
(surgical and other rate per
1,000)

47. Transfusion reaction
target = 95th percentile
(other rate per 1,000)
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Appendix 1

A few notes about the institutions responsible for this white paper.

The Healthcare Information and Management Systems Society (HIMSS) is
the healthcare information technology (IT) industryds primary membership orga-
nization, providing leadership for the optimal use of healthcare IT and manage-
ment systems to advance the cause of healthcare. Founded in 1961 with ofpces

in Chicago, Washington D.C., and other locations across the country, HIMSS
represents more than 20,000 individual members and over 300 corporate mem-
bers that collectively represent organizations employing millions of people. More
information can be found on the Web at http://www.himss.org.

HIMSS Analytics supports improved decision-making for healthcare organiza-
tions, as well as healthcare IT companies and consulting prms, by delivering high
quality data and analytical expertise. The company collects and analyzes health-
care organization data relating to IT processes and environments, products, IS de-
partment composition and costs, IS department management metrics, healthcare
delivery trends and purchasing related decisions. It is a wholly owned subsidiary
of HIMSS, and can be found online at http://www.himssanalytics.org/.

The University HealthSystem Consortium (UHC) is an alliance of 95 of the
nationds leading academic medical centers (AMCs) and 139 of their afpliated
hospitals, representing nearly 90 percent of the non-propt AMCs in the country.
With proven strength in providing relevant comparative data and analysis, UHC
offers services aimed at improving performance levels in clinical, operational,
and pnancial areas. The mission of UHC is to advance knowledge, foster collabo-
ration, and promote change to help members succeed in their respective markets.
UHCGs vision is to be a catalyst for change, accelerating the achievement of clini-
cal and operational excellence. (More information can be found at UHCd Web
site: www.uhc.edu.)

The Davies Awards for Excellence, founded in 1994, annually highlight health-
care enterprises, ambulatory practices, and public health organizations that have
undertaken successful efforts to transform their organizations through use of
information technology. The awards are named in honor of the late Dr. Nicholas
E. Davies, an Atlanta-based practice physician who was committed to the ideal of
improving patient care through better health information management. The full
roster of winners and their winning award applications are online at http://www.
himss.org/ASP/daviesAward.asp.
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