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lectronic health records (EHRs) have been touted as a way

to improve the quality of healthcare in the United States.!?

The Health Information Technology for Economic and Clini-
cal Health (HITECH) Act, which authorizes unprecedented incentives
for EHR adoption, requires eligible physicians to engage in “meaningful
use” of EHRs. One of the meaningful use “menu” criteria is the ability
to “generate lists of patients by specific conditions” for, among other
things, quality improvement.’ Generating such lists may help clinicians
understand patterns of care and improve the quality of care, but the ef-
fectiveness of this capability is largely untested.

Acute respiratory infections (ARIs) are the most common symptom-
atic reason for ambulatory visits and account for about half of antibiotic
prescriptions in the United States.*> Despite guidelines generally dis-
couraging antibiotic prescribing for ARIs, especially for non—antibiot-
ic-appropriate ARIs, about half of antibiotic prescriptions for ARIs are
inappropriate.®’ Inappropriate antibiotic prescribing is clinically ineffec-
tive, increases medical costs, increases the prevalence of antibiotic-resis-
tant bacteria, and unnecessarily exposes patients to adverse drug events.’
Most interventions to decrease inappropriate antibiotic prescribing for
ARIs have been, at best, modestly effective.’

To examine whether providing EHR-based feedback improves the
quality of care and reduces inappropriate antibiotic prescribing for ARIs,
we developed the ARI Quality Dashboard, an EHR-integrated, clinician-
level report that details antibiotic prescribing for ARIs. We evaluated
the effectiveness of the ARI Quality Dashboard in a cluster randomized,

controlled clinical trial in primary care practices.

METHODS

Partners HealthCare System is an integrated regional healthcare de-
livery network in eastern Massachusetts. The main EHR used in Part-
ners HealthCare ambulatory clinics is the Longitudinal Medical Record
(LMR). The LMR is an internally developed, full-featured, Certification
Commission for Healthcare In-
formation Technology—approved
EHR (2006) including primary

care and subspecialty notes, prob-
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Objective: To examine whether the Acute Respi-
ratory Infection (ARI) Quality Dashboard, an
electronic health record (EHR)-based feedback
system, changed antibiotic prescribing.

Study Design: Cluster randomized, controlled
trial.

Methods: We randomly assigned 27 primary care
practices to receive the ARI Quality Dashboard
or usual care.The primary outcome was the
intent-to-intervene antibiotic prescribing rate for
ARl visits. We also compared antibiotic prescrib-
ing between ARI Quality Dashboard users and
nonusers.

Results: During the 9-month intervention, there
was no difference between intervention and
control practices in antibiotic prescribing for

all ARl visits (47% vs 47%; P = .87), antibiotic-
appropriate ARl visits (65% vs 64%; P = .68), or
non-antibiotic-appropriate ARI visits (38% vs
40%; P =.70). Among the 258 intervention clini-
cians, 72 (28%) used the ARI Quality Dashboard
at least once. These clinicians had a lower overall
ARI antibiotic prescribing rate (42% vs 50% for
nonusers; P=.02).This difference was due to
less antibiotic prescribing for non-antibiotic-ap-
propriate ARIs (32% vs 43%; P =.004), including
nonstreptococcal pharyngitis (31% vs 41%;

P =.01) and nonspecific upper respiratory infec-
tions (19% vs 34%; P=.01).

Conclusions: The ARI Quality Dashboard was not
associated with an overall change in antibiotic
prescribing for ARls, although when used, it was
associated with improved antibiotic prescribing.
EHR-based quality reporting, as part of “mean-
ingful use,” may not improve care in the absence
of other changes to primary care practice.

(Am J Manag Care. 2010;16(12 Spec No.):e311-e319)
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Take-Away Points

Quality reporting is one of the criteria for the “meaningful use” of electronic health re-
cords. However, introduction of a quality report about antibiotic prescribing for acute
respiratory infections, the Acute Respiratory Infection Quality Dashboard, was not associ-

ated with improved quality of care.

M Quality reporting, by itself, is frequently insufficient to improve the quality of care.

M To be effective, quality reporting likely needs to be coupled with other interventions like
clinician detailing, clinical decision support, patient education, or financial incentives.

B Meaningful use criteria should be evaluated for effectiveness as they are implemented.

allergies, and laboratory test and radiographic study results.
The practices in this study began using the LMR between
1999 and 2003.

ARI Quality Dashboard

The ARI Quality Dashboard contains views of clinicians’
antibiotic prescribing and billing practices for ARI visits (Fig-
ure 1). Each view displays a clinician’s performance against his
or her clinic peers and against national benchmarks. The ARI
Quality Dashboard includes the proportion of ARI visits at
which antibiotics were prescribed; the proportion of individual
ARI diagnoses (eg, pneumonia, sinusitis, acute bronchitis) at
which antibiotics were prescribed; the proportion of broader-
spectrum antibiotic prescribing; the distribution of ARI vis-
its by evaluation and management billing codes (eg, level 1
through 5); and individual patient visit details, including date
of service, antibiotic prescribed, antibiotic class, date of pre-
scription, diagnosis codes, and evaluation and management
billing codes. We designed the ARI Quality Dashboard based
on the recommendations of the Centers for Disease Control
and Prevention and the American College of Physicians."®

We included billing data to provide a sense of a financial
incentive to clinicians. By showing evaluation and manage-
ment billing codes, clinicians could learn whether they were
underbilling for ARI visits, which generally make up about
10% of all visits, compared with their peers. However, cli-
nicians had no direct financial incentive to view the ARI
Quality Dashboard. Clinicians’ salaries were overwhelmingly
productivity based. Pay-for-performance incentives were in
place, which accounted for about 5% of clinicians’ salary, but
none were related to antibiotic prescribing.

Clinicians accessed the ARI Quality Dashboard from the
EHR Reports Central area, which contained about 10 other
reports about preventive and chronic disease management. A
clinician could “drill down” to any patient’s medical record
directly from the ARI Quality Dashboard to review patient
details and export the report for additional follow-up or analy-
sis. We used ASPNET technology to build the ARI Quality

Dashboard. Reports were constructed and viewed using Crystal

Reports XI, with data from the Partners
HealthCare Quality Data Warehouse,
which aggregates data from various
sources. The ARI Quality Dashboard
displayed visit and prescribing data for
the previous year and was automatically
updated monthly.

We previously piloted the ARI
Quality Dashboard and found that
pilot users accessed the ARI Quality
Dashboard and found it useful for un-
derstanding their antimicrobial prescribing patterns.!'?* Pilot
users also found it convenient to be able to validate the ARI
Quality Dashboard reports with primary data from the EHR
by drilling down to individual patient charts.

Practice Matching, Randomization, and
Intervention Implementation

We randomly assigned 27 primary care clinics associated
with Partners HealthCare that use the LMR to receive the ARI
Quality Dashboard or to usual care. We matched clinics on the
basis of size. Matched pairs were randomized, with 1 practice
from each pair assigned to receive the intervention and the
other assigned to usual care. The Human Research Committee
of Partners HealthCare approved the study protocol.

The intervention period was from November 27, 2006,
to August 31, 2007. Throughout the intervention period,
we sent monthly e-mails reminding clinicians about the ARI
Quality Dashboard. Beyond e-mails, there was no coordinated
effort to educate the EHR support team or a formal release of
the ARI Quality Dashboard functionality to EHR users. The
research team provided application and user support for the

ARI Quality Dashboard.

Outcomes

The primary outcome was the antibiotic prescribing rate
for ARIs, based on electronic prescribing using the EHR, in an
intent-to-intervene analysis, adjusted for clustering by practice.
We considered ARIs in aggregate to avoid the potential prob-
lem of “diagnosis shifting” in which clinicians might prescribe
antibiotics, but select more antibiotic-appropriate diagnoses to
mask inappropriate prescribing.* Secondary outcomes included
the antibiotic prescribing rate for antibiotic-appropriate diag-
noses and non—antibiotic-appropriate diagnoses (see Data Col-
lection and Analysis, below) and for individual ARI diagnoses.

We also performed an “as-used” analysis by comparing
antibiotic prescribing between intervention clinicians who
used the ARI Quality Dashboard at least once with inter-
vention clinicians who did not use the ARI Quality Dash-

board, adjusted for clustering by clinician. Because of the
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B Figure 1. Screen Shot of the ARI Quality Dashboard
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ARl indicates acute respiratory infection; LMR, Longitudinal Medical Record; MGH, Massachusetts General Hospital; PCRE primary care physician.

practice-level randomization, we excluded the control clini-

cians from the as-used analysis.

Data Collection and Analysis

We identified ARI visits using administrative data coded us-
ing International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) codes. We considered antibiotic-ap-
propriate ARI visits those with an ICD-9-CM code for pneumo-
nia (481-486), streptococcal pharyngitis (034.0), sinusitis (461
and 473), and otitis media (381 and 382). We considered non—
antibiotic-appropriate ARI visits those with an ICD-9-CM
code for nonstreptococcal pharyngitis (462 and 463), influenza
(487), acute bronchitis (466 and 490), and nonspecific upper
respiratory infection (460, 464, and 465). These administrative
data have a sensitivity of 98%, a specificity of 96%, and a posi-
tive predictive value of 96% for diagnosing ARIs compared with
medical record review." If a patient had multiple ARI diagnoses
at a visit, we counted that visit only once, giving preference to
more antibiotic-appropriate diagnoses.

We defined antibiotic use as the EHR prescription of an
orally administered antibiotic agent within 3 days of an ARI

visit. We previously found that the sensitivity of EHR antibi-
otic prescribing (ie, the proportion of all antibiotic prescrip-
tions that were generated using the EHR) increased rapidly
from 2000 to 2003." During the intervention period, it was
the policy of study practices that clinicians write all prescrip-
tions using the EHR.

We considered clinicians who saw patients in both inter-
vention and control practices (7% of 573 clinicians) to be
intervention clinicians and assigned them to the intervention
practices at which they had the most visits. These clinicians
had an ARI Quality Dashboard use rate similar to that of
clinicians overall. A secondary analysis excluding clinicians
who saw patients in both the intervention and control prac-
tices did not change the results substantively. We removed
data for 3 physicians who were involved in the design or im-
plementation of the ARI Quality Dashboard.

We compared characteristics between the control and
intervention practices, clinicians, and patients. In the inter-
vention practices, we compared clinicians who used the ARI
Quality Dashboard at least once with clinicians who never

used the ARI Quality Dashboard.
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M Figure 2. Randomization of Control and Intervention Practices

27 Practices Randomized

:

13 Control Practices
2 Community health centers
4 Community-based practices
7 Hospital-based practices

A
153,587 visits by

73,826 patients to
315 clinicians

10,082 ARl visits

!

14 Intervention Practices
2 Community health centers
5 Community-based practices
7 Hospital-based practices

A
142,961 visits by

62,807 patients to
258 clinicians

8406 ARI visits

ARl indicates acute respiratory infection.

Statistical Analysis and Power Calculation

We used standard descriptive statistics to compare clini-
cians and patients. To account for the level of randomization,
we adjusted statistical analyses—the ? test for categorical
variables and the ¢ test for continuous variables—for cluster-
ing by practice using PROC GENMOD in SAS version 9.1
(SAS Institute, Inc, Cary, NC).!¢ For the comparison in an-
tibiotic prescribing between intervention clinicians who did
and did not use the ARI Quality Dashboard, we adjusted for
clustering by clinician. Two-sided P values less than .05 were
considered to be significant. Assuming a baseline antibiotic
prescribing rate for ARIs of 35%, a of .05, and an intraclass
correlation coefficient of 0.10, 1798 visits in each group were
required to have 80% power to detect a 7% absolute reduc-
tion in the antibiotic prescribing rate, a difference we thought
would be clinically significant."®

RESULTS

Practice, Clinician, and Patient Characteristics
Practices ranged in size from 4 to 36 clinicians (mean = 18
[SD = 10]). During the 9-month intervention period, 136,633
patients made 296,548 primary care visits, including 18,488
ARI visits, to 573 clinicians (Figure 2). There was no signifi-
cant difference between intervention and control practices
in number of years using the EHR, mean visits per year, the
baseline antibiotic prescribing rate, or the baseline antibiotic
prescribing rate for ARIs (data not shown). There were no

significant differences in clinician or patient characteristics

between intervention and control practices (Table 1 and
Table 2).

ARI Quality Dashboard Use

Of the 258 clinicians in the intervention group, 72 (28%)
used the ARI Quality Dashboard at least once. Of these clini-
cians, 47 used the ARI Quality Dashboard only once, 9 used it
twice, 6 used it 3 times, and 10 used it 4 or more times (maxi-
mum, 7 times). Compared with clinicians who did not use the
ARI Quality Dashboard, clinicians who used the ARI Quality
Dashboard were older, were more likely to be staff physicians,
and had more visits and more ARI visits during the interven-
tion period (Table 1). Between practices, ARI Quality Dash-
board use ranged from 0% (0 of 9 clinicians) to 67% (4 of 6
clinicians). The mean within-practice clinician use was 30%

(SD = 20%).

Antibiotic Prescribing

In the intent-to-intervene analysis, there was no significant
difference in antibiotic prescribing for the primary outcome,
all ARIs combined (odds ratio [OR] = 0.97; 95% confidence
interval [CI] = 0.7, 1.4; P = .87), antibiotic-appropriate ARIs,
non—antibiotic-appropriate ARIs, or any individual ARI
(Table 3).

Within the intervention practices, clinicians who used the
ARI Quality Dashboard were less likely to prescribe antibiot-
ics for all ARIs (42% vs 50%; OR =0.72; 95% CI = 0.54, 0.96;
P = .02) and non-antibiotic-appropriate ARIs (32% vs 43%;
OR = 0.63; 95% CI = 0.45, 0.86; P = .004). There was no
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B Table 1. Clinician Characteristics and ARI Quality Dashboard Use

Control Intervention

Characteristic (n =315) (n = 258)
Age, mean vy (SD) 37 (1) 37 (1)
Type of clinician, No. (%)

Staff physician 188 (60) 154 (60)

Resident or fellow 122 (39) 102 (40)

NP, PA, or other 5(2) 2(1)
Female, No. (%) 169 (54) 131 (51)
Experienced with EHR, %°® 73 80
Visits during intervention 538 598
period, mean
Number of patients with at 28 29

least 1 ARI visit, mean

Nonusers Users
P2 (n =186) (n=72) pe
91 35 (11) 41 (10) .01
.68 <.001®
95 (51) 59 (82)
89 (48) 13 (18)
2(1) 0(0)
67 93 (50) 38 (63) .64
.36 79 80 .89
72 461 954 .001
.88 22 48 .03

ARl indicates acute respiratory infection; EHR, electronic health record; NP nurse practitioner; PA, physician assistant.

2P values were adjusted for clustering by practice.

bFor nonuse versus use, statistical comparison was only between staff physician and resident or fellow.
®The number of clinicians who said they were “somewhat experienced” or “very experienced” at using the EHR in a preintervention survey was
52 of 71 respondents in the control group, 66 of 83 respondents in the intervention group, 33 of 42 respondents in the nonuser group, and 33 of 41

respondents in the user group.

significant difference in antibiotic prescribing for antibiotic-
appropriate ARIs between ARI Quality Dashboard users and
nonusers (63% vs 68%; OR = 0.78; 95% CI = 0.53 to 1.15;
P = .21). The reduced prescribing for non—antibiotic-appro-
priate diagnoses was due to reduced antibiotic prescribing to
patients with nonstreptococcal pharyngitis (31% vs 41%; OR
= 0.67; 95% CI = 0.49, 0.92; P = .01) and nonspecific upper
respiratory infections (19% vs 34%; OR = 0.46; 95% CI =
0.26, 0.82; P = .01). Clinicians who used the ARI Quality
Dashboard were marginally less likely to prescribe antibiotics
for patients with sinusitis (69% vs 78%; OR = 0.63; 95% CI
=0.39, 1.0; P = .05).

DISCUSSION

In a cluster randomized controlled trial, we found the in-
troduction of an EHR-based quality report, the ARI Quality
Dashboard, did not result in improved antibiotic prescribing.
We also found that antibiotic prescribing rates, even for non—
antibiotic-appropriate diagnoses, were generally high.

There may be several explanations for our findings. First,
and most simply, the ARI Quality Dashboard may not be ef-
fective. Even broad use of the ARI Quality Dashboard may not
be enough to overcome clinicians’ incorrect beliefs that anti-
biotics are necessary to treat ARIs, desired by most patients
with ARIs, or necessary to maintain patient satisfaction.!™?°

Second, making aggregate prescribing information avail-
able may be necessary to change clinical practice, but alone,
this information is insufficient.”? EHR-integrated feedback

may be effective only when coupled with other interventions
like formal clinician audit, clinician education, financial or
regulatory incentives, patient education, formulary restric-
tions, or other, multidimensional interventions.”?*? Al-
though we included billing data, clinicians had no incentive
to use the ARI Quality Dashboard. On the contrary, clini-
cians continued to have a financial incentive to prescribe an-
tibiotics, as evaluation and management codes reward giving
patients prescription medications.?* Similar to clinicians, pa-
tients respond to nonclinical, financial factors when it comes
to antibiotic use for ARIs: patients with better medication
insurance coverage use antibiotics more for ARIs, particularly
more expensive, broader-spectrum antibiotics.?

Third, feedback to improve care may be a particular chal-
lenge for acute conditions, compared with chronic conditions
for which clinicians can make changes before, during, or af-
ter a clinic visit.?»*” Feedback about chronic conditions can
be immediately actionable, but the ARI Quality Dashboard
relies on memory of past feedback to affect future antibiotic
prescribing. Acute conditions may require more interruptive
clinical decision support at the time of decision making, al-
though clinical decision support systems for ARIs in ambula-
tory care have had mixed results.?$%

Fourth, 9 months may have been too short a time for users
to try the intervention and to change practice. Staff physicians
who had busier practices were more likely to have used the ARI
Quality Dashboard, perhaps because they have more opportuni-
ties to see and use novel functionality. Finally, the feedback sys-
tem may be effective, but use and effectiveness may require more

coordinated, intensive introduction, implementation, training,
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M Table 2. Patient Characteristics

Control Intervention

Characteristic (n =73,826) (n = 62,807) 72
Clinic visits per patient in the last year, mean (SD) 1.6 (3.7) 3.6 (5.6) .10
Age, mean y (SD) 49 (17) 49 (17) .96
Female, No. (%) 46,427 (63) 40,754 (65) .70
Race and ethnicity, No. (%) 71

White 45,396 (61) 41,756 (66)

Latino 11,768 (16) 6500 (10)

Black 6088 (8) 5952 (9)

Other or unknown 10,574 (14) 8599 (14)
Language, No. (%) 47

English 62,255 (84) 55,492 (88)

Spanish 7960 (11) 3929 (6)

Other 3611 (5) 3386 (b)
Primary insurance, No. (%) .57

HMO 19,697 (27) 18,635 (30)

Private 25,977 (35) 22,341 (36)

Medicare 13,224 (18) 11,245 (18)

Medicaid 8483 (11) 6574 (10)

Free care 2456 (3) 1376 (2)

Self-pay 2433 (3) 1600 (3)

Other 1656 (2) 1036 (2)
Income by zip code, mean $ (SD) 63,822 (39,88b) 65,012 (40,965) .89

2P values were adjusted for clustering by practice.

and support. Our introduction and implementation of the ARI
Quality Dashboard were relatively weak, with only monthly e-
mails, no hands-on training of users, and no organized use of
EHR support personnel. Future qualitative investigations will be
needed to understand precisely why clinicians did not use the
ARI Quality Dashboard and why it was not effective.

The as-used analysis supports this conclusion that the ARI
Quality Dashboard was effective, but the implementation was
insufficient to change practice broadly. To be clear, the as-used
analysis also is consistent with either the conclusion that ARI
Quality Dashboard users were different from nonusers at base-
line or that the introduction of the ARI Quality Dashboard
preferentially “selected” clinicians who were already amena-
ble to change.’® Unfortunately, we do not have data about an-
tibiotic prescribing practices of ARI Quality Dashboard users
and nonusers before the intervention period that would allow
us to differentiate between these conclusions.

Beyond the possible reasons for the lack of effectiveness of
the ARI Quality Dashboard, our analysis has limitations. To

identify ARI visits, we relied on billing codes, which remain

in many EHRs the only practical way of identifying visit-
based diagnoses. In the as-used analysis, we saw no evidence
of diagnosis shifting that would be indicated by an increase in
the proportion of antibiotic-appropriate visits and no change
in antibiotic prescribing for all ARIs combined. To measure
the outcomes, we relied on EHR antibiotic prescribing, which
would miss antibiotic prescribing that occurred in the absence
of a visit or that clinicians phoned into a pharmacy and did
not enter into the EHR. Our previous studies found that bill-
ing diagnoses and EHR antibiotic prescribing had very good
sensitivity and specificity,’” which have only improved in the
context of practice policies supporting EHR prescribing. Our
examination of aggregate oral antibiotic prescribing for ARIs
also could have masked important differences in specific an-
tibiotic choice, like a decrease in broad-spectrum antibiotic
prescribing.’'*? Finally, we conducted our study using an ad-
vanced, homegrown EHR in use for a minimum of 3 years, in
academically affiliated primary care practices.

Under the new meaningful use criterion to “generate lists

of patients by specific conditions,” other healthcare provid-
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M Table 3. Antibiotic Prescribing by ARI Diagnosis

Control Practices

Total Antibiotic
Diagnosis No. No. No. (%)
Antibiotic-appropriate
diagnosis
Pneumonia 1203 677 253 (37)
Streptococcal 118 47 36 (77)
pharyngitis
Sinusitis 3480 1894 1367 (72)
Otitis media 968 527 352 (67)
Subtotal 5769 3145 2008 (64)
Non-antibiotic-
appropriate
diagnosis
Nonstreptococcal 3945 2180 945 (43)
pharyngitis
Influenza 149 91 20 (22)
Acute bronchitis 2942 1859 1147 (62)
Nonspecific URI 5683 2807 641 (23)
Subtotal 12,719 6937 2753 (40)
ARl visits® 18,488 10,082 4761 (47)
Non-ARl visits 278,060 143,505 10,704 (7)
Total visits 296,548 @ 153,587 15,465 (10)

ARl indicates acute respiratory infection; URI, upper respiratory infection.

Intervention, ARI
Quality Dashboard

Intervention Practices Users
No. Antibiotic Antibiotic
No. (%) P2 No No. (%) P®
526 214 (41) .46 251 103 (41) .92
71 54 (76) .95 a1 31 (76) .93
1586 1160 (73) .83 790 542 (69) .05
441 290 (66) .83 212 135 (64) .58
2624 1718 (65) .68 1294 811 (63) 21
1765 639 (36) .19 848 267 (31) .01
58 25 (43) .08 51 23 (45) .42
1083 749 (69) .30 463 308 (67) .38
2876 781 (27) .36 1237 232 (19) .01
5782 2194 (38) .70 2599 830 (32) .004
8406 3912 (47) .87 3893 1641 (42) .02
134,555 9537 (7) .60 | 58,207 4340 (7) .29
142,961 13,449 (9) .54 62,100 5981 (10) .64

apvalues compared intent-to-intervene antibiotic prescribing between control and intervention practices, adjusted for clustering by practice.
P values compared antibiotic prescribing between intervention clinicians who did and did not use the ARI Quality Dashboard, adjusted for clustering

by clinician.

°The primary outcome was the intent-to-intervene analyzed difference in antibiotic prescribing between control and intervention practices for ARI
visits in aggregate, adjusted for clustering by clinic (odds ratio = 0.97; 95% confidence interval = 0.7, 1.4; P = .87).

ers, systems, and EHRs will implement EHR-based quality
reporting differently from our implementation of the ARI
Quality Dashboard. The meaningful use Final Rule is non-
prescriptive regarding what conditions should be listed, how
conditions are to be reported, the manner in which clini-
cians fulfill the criterion, and the ends to which such lists are
generated.” This lack of specific direction will encourage va-
riety in implementation over the coming years. Unlike our
implementation, under meaningful use clinicians will have a
direct financial incentive to participate in EHR-based qual-
ity reporting. It remains to be seen whether this criterion
and financial incentives translate into improved quality of
care. Further research needs to explore the environmental
context, fidelity of implementation, and other factors that
explain the success or failure of health information technol-
ogy interventions, especially in a rapidly changing environ-

ment where it is likely that a combination of factors (eg,

payment reform, organizational changes, health information
technology tools) may be necessary to see a robust effect on
patient outcomes.

Electronic health records have been promoted as part of
the solution to improve healthcare quality and as a critical
part of practice redesign in the United States.’**” Unfortu-
nately, EHR use has not been associated with improved qual-
ity of care.’* Meaningful use requires that providers use the
EHR as more than an electronic replacement of the paper
chart.*! The meaningful use criteria are supposed to be both
“ambitious and achievable,” but each of the meaningful use
criteria also should be effective. Perhaps even more than the
introduction of most new medical treatments, the meaningful
use criteria, because of their broad reach, are major health-
care interventions.*# Each of the present and forthcoming
meaningful use criteria should be rigorously evaluated and

shown to be effective in improving quality.
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