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ORIGINAL CONTRIBUTION

Improving Quality Improvement
Using Achievable Benchmarks
For Physician Feedback
A Randomized Controlled Trial
Catarina I. Kiefe, PhD, MD
Jeroan J. Allison, MD, MS
O. Dale Williams, PhD
Sharina D. Person, PhD
Michael T. Weaver, PhD
Norman W. Weissman, PhD

GAPS BETWEEN MEDICAL CARE

as actually practiced and the
recommendations derived
from evidence-based re-

search are large and widespread.1-3 Be-
cause more complete use of these rec-
ommendations should result in the
prevention of considerable morbidity
and mortality,4,5 research on methods
to bridge these gaps is important. Qual-
ity improvement approaches such as
medical record audit and feedback,
opinion leaders, academic detailing,
chart-based reminders, and computer-
ized decision support have been evalu-
ated.6-17

As explained recently by Samsa and
Matchar,18 testing the general continu-
ous quality improvement (CQI) ap-
proach to health care in randomized
controlled trials (RCTs) is rare and, per-
haps of necessity, inconclusive.19 Test-
ing specific interventions deriving from
a CQI approach in RCTs is more com-
mon, but still not abundant.18 These
RCTs represent efforts to examine im-
provement activities with the same rig-
orous standards of evidence as those be-
coming increasingly accepted in the
practice of evidence-based medi-
cine.20 Our study is an RCT that tests
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Context Performance feedback and benchmarking, common tools for health care
improvement, are rarely studied in randomized trials. Achievable Benchmarks of Care
(ABCs) are standards of excellence attained by top performers in a peer group and are
easily and reproducibly calculated from existing performance data.

Objective To evaluate the effectiveness of using achievable benchmarks to en-
hance typical physician performance feedback and improve care.

Design Group-randomized controlled trial conducted in December 1996, with fol-
low-up through 1998.

Setting and Participants Seventy community physicians and 2978 fee-for-
service Medicare patients with diabetes mellitus who were part of the Ambulatory Care
Quality Improvement Project in Alabama.

Intervention Physicians were randomly assigned to receive a multimodal improve-
ment intervention, including chart review and physician-specific feedback (compari-
son group; n=35) or an identical intervention plus achievable benchmark feedback
(experimental group; n=35).

Main Outcome Measure Preintervention (1994-1995) to postintervention (1997-
1998) changes in the proportion of patients receiving influenza vaccination; foot ex-
amination; and each of 3 blood tests measuring glucose control, cholesterol level, and
triglyceride level, compared between the 2 groups.

Results The proportion of patients who received influenza vaccine improved from 40%
to 58% in the experimental group (P,.001) vs from 40% to 46% in the comparison
group (P=.02). Odds ratios (ORs) for patients of achievable benchmark physicians vs com-
parison physicians who received appropriate care after the intervention, adjusted for pre-
intervention care and nesting of patients within physicians, were 1.57 (95% confidence
interval [CI], 1.26-1.96) for influenza vaccination, 1.33 (95% CI, 1.05-1.69) for foot ex-
amination, and 1.33 (95% CI, 1.04-1.69) for long-term glucose control measurement.
For serum cholesterol and triglycerides, the achievable benchmark effect was statistically
significant only after additional adjustment for physician characteristics (OR, 1.40 [95%
CI, 1.08-1.82] and OR, 1.40 [95% CI, 1.09-1.79], respectively).

Conclusion Use of achievable benchmarks significantly enhances the effectiveness
of physician performance feedback in the setting of a multimodal quality improve-
ment intervention.
JAMA. 2001;285:2871-2879 www.jama.com
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the addition of a new tool, the Achiev-
able Benchmarks of Care (ABC), to the
“toolbox” for CQI.21-23

Audit and feedback methods, in
which clinicians receive reports of their
performance and usually are com-
pared to the mean performance of a peer
group, have been used and studied ex-
tensively, but few of these studies have
been RCTs.24,25 One underlying theory
holds that viewing personal perfor-
mance within the context of peer per-
formance is a powerful motivator for
change.26-28 However, researchers have
reached few firm conclusions on the
benefits of such an approach.29 In gen-
eral, only modest benefits have been de-
scribed and long-term sustainability has
not been demonstrated.

Seeking a method to increase the ef-
fectiveness of using performance feed-
back to clinicians, we developed the
achievable benchmark method,30-32

which is calculated from the perfor-
mance of all members of a peer group
and represents a realistic standard of ex-
cellence attained by the top perform-
ers in that group. The achievable bench-
mark method has desirable statistical
characteristics and has been well re-
ceived by physicians.33-35 Our next step,
after developing the method and con-
firming its face validity, was to evalu-
ate its effectiveness in improving care
with the most rigorous approach avail-
able.

We enlisted the population of Ala-
bama physicians participating in the
Ambulatory Care Quality Improve-
ment Project (ACQIP) to test the ef-
fectiveness of achievable benchmarks
in provider feedback. ACQIP was de-
signed by the Health Care Financing
Administration (HCFA) to improve
quality of care for ambulatory Medi-
care patients with diabetes mellitus and
conducted by peer review organiza-
tions (PROs) in Alabama, Iowa, and
Maryland. To improve practice pat-
terns, clinicians received multimodal in-
terventions, including feedback of base-
line performance data on quality
measures. In this context, we per-
formed an RCT to test the hypothesis
that achievable benchmark–enhanced

feedback would result in more improve-
ments in care than the “usual” feed-
back that is part of the multimodal in-
terventions used nationwide in HCFA
quality improvement projects.26

METHODS
This group-randomized trial was con-
ducted within the Alabama ACQIP, a
HCFA-sponsored demonstration
project designed to improve outpa-
tient care of fee-for-service Medicare
beneficiaries with diabetes mellitus.36

We first describe the ACQIP design and
then illustrate how we superimposed
the achievable benchmark experi-
ment on the ACQIP design with 70
ACQIP physicians.

Ambulatory Care Quality
Improvement Project
Physicians in ACQIP were given per-
formance feedback based on several
quality measures. After feedback, the
Alabama Quality Assurance Founda-
tion (AQAF) and the Alabama PRO
partnered with physicians to develop
and implement quality improvement
projects targeting the ACQIP perfor-
mance measures. The baseline data col-
lection period reflected performance of
participating physicians from January
1, 1994, through June 30, 1995.37,38 Af-
ter a structured and scheduled se-
quence of improvement efforts during
1996, follow-up data on the perfor-
mance of the same physicians from
January 1, 1997, through June 30, 1998,
were collected.36 HCFA has now imple-
mented a national program of diabe-
tes care improvement as part of its sixth
scope of work and PROs are continu-
ing to use methods similar to that of
ACQIP.39

Physician Selection. HCFA planned
to recruit 100 physicians per state in
1995 from Alabama, Iowa, and Mary-
land. All physicians practicing family
medicine, internal medicine, or endo-
crinology were identified from Medi-
care claims data. To be eligible, each was
required to have a minimum of 25 eli-
gible diabetic patients enrolled in a fee-
for-service Medicare plan. From 561 eli-
gible Alabama physicians, HCFA

generated a random sample that was
used by AQAF to recruit for the ACQIP
study. Physicians were invited to par-
ticipate and when 100 had accepted, en-
rollment was closed.

Of the 97 initial Alabama ACQIP par-
ticipating physicians enrolled in 1995,
70 completed the study in 1998. The
27 physicians lost to follow-up were
practicing in a different environment,
had retired, or were deceased.

Patient Selection. Eligible patients
were identified from Medicare outpa-
tient (Part B) files based upon a billing
diagnosis of diabetes mellitus (Interna-
tional Classification of Diseases, Ninth
Revision: codes 105.00-250.9x). Eli-
gible patients were 65 years or older,
had no end-stage renal disease, had a
residence other than skilled nursing fa-
cility, and were alive at baseline. AQAF
then assigned each patient to a pri-
mary care physician (family practice,
general practice, internal medicine, os-
teopathy) or endocrinologist based on
the number of office visits and the num-
ber of billable Medicare services pro-
vided.

For both baseline and follow-up as-
sessment, we randomly selected and re-
viewed an average of 20 patient medi-
cal records for each physician. To
ensure independence of baseline and
follow-up observations, we planned to
exclude patients from follow-up who
had had their records reviewed at base-
line.36

Quality Measures. Through ACQIP
and related projects, HCFA led the de-
velopment of multiple quality mea-
sures for ambulatory diabetic patients
with contributions from the American
Diabetes Association (ADA), the Na-
tional Committee for Quality Assur-
ance, the American Academy of Fam-
ily Physicians, the American College of
Physicians, and the Veterans Health Ad-
ministration.40,41 The indicators were
designed to assess processes of care for
quality improvement and were not in-
tended to serve as standards of care. All
indicators were dichotomous vari-
ables thought to be amenable to simple
quality improvement measures. In gen-
eral, the quality indicators allow for a
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longer time frame to administer the
clinical intervention (vaccine, aspect of
physical examination, or laboratory
test) than suggested by the ADA guide-
lines.42 This leniency means that per-
formance for these indicators should be
better than for the ADA guidelines be-
cause decreasing the time frame for the
clinical intervention would probably de-
crease average indicator performance.

We ascertained from the medical re-
cord whether the following appropri-
ate care was performed for each eli-
gible patient at least once during the 18-
month period: (1) measurement of
long-term glucose control as reflected
by at least 1 test of glycosylated hemo-
globin (hemoglobin A1c) or fructos-
amine, (2) measurement of serum cho-
lesterol, (3) measurement of serum
triglycerides, (4) measurement of se-
rum creatinine, (5) performance of in-
office foot examination, and (6) ad-
ministration of influenza vaccine.
Performance on an indicator was quan-
tified by dividing the number of eli-
gible patients who received the item by
the total number of eligible patients.

During thestudyperiod, theguideline-
recommended method for periodically
assessing renal function in the absence
of previously diagnosed proteinuria
changed to the measurement of micro-
albuminuria.43 Because we did not have
quantitative assessment of microalbu-
minuria at baseline, it was not incorpo-
rated into the follow-up medical record
abstraction. On the other hand, be-
cause periodic serum creatinine mea-
surement is no longer recommended, we
do not emphasize assessment of dia-
betic nephropathy screening but focus
on the other 5 indicators.

Chart Review. All data for the qual-
ity measures were obtained from chart
review according to methods previ-
ously described.44 Charts were photo-
copied and abstracted centrally using
MedQuest, publicly available software
developed for HCFA (http://www
.hcfa.gov). The ACQIP investigators de-
veloped a standardized chart review pro-
tocol and refined the protocol through
pilot testing. As part of the protocol, ab-
stractors underwent intense training with

competency certification. The MedQuest
chart review module contained stan-
dard lists for variable synonyms, medi-
cations, diagnoses, and procedures.
Throughout the chart abstraction pe-
riod, 5% of charts were randomly
sampled for dual abstraction and physi-
cians evaluated chart abstractions for va-
lidity. Validity and reliability of all key
variables were at least 95%.

ACQIP Intervention. All ACQIP
physicians participated in an inten-
sive quality improvement program in
which they were informed of their in-
dividual performance on the ACQIP in-
dicators as well as of the mean perfor-
mance of their peers (other participating
Alabama physicians). Each physician
received this information in mailings
approximately 3 to 6 weeks apart dur-
ing 1996, according to a schedule de-
veloped by HCFA and AQAF.36 With
assistance from AQAF, physician of-
fices developed quality improvement
plans (QIPs), currently on file at AQAF.
The extensive and multimodal QIPs in-
cluded formalized group meetings, root
cause analysis, and changes of care at
the office level, such as posting of pa-
tient educational material, use of chart
interventions in the practice environ-
ment, reminders, clinical “flow sheets,”
and standing orders for appropriate ad-
ministration of influenza vaccination.
The QIPs were developed and docu-
mented according to a standardized and
reproducible template.

Achievable Benchmark Experiment
We superimposed a group-random-
ized trial on the basic ACQIP design
(FIGURE 1). In December 1996 we ran-
domized the 97 Alabama ACQIP phy-
sicians to either the comparison or ex-
perimental achievable benchmark
group. Of these 97 physicians, 27 were
lost to follow-up. All ACQIP physi-
cians not lost to follow-up agreed to par-
ticipate in the achievable benchmark
experiment, which consisted of add-
ing, to the standard ACQIP interven-
tion described above, an achievable
benchmark for each indicator in the fi-
nal report that was mailed to the achiev-
able benchmark physicians, but not in

the final report mailed to comparison
physicians.33 AQAF personnel who as-
sisted the physician offices with devel-
oping the quality improvement projects
were not informed as to which physi-
cians received achievable benchmark
feedback. Preintervention and postint-
ervention changes in the experimen-
tal vs the comparison groups pro-
vided the main test of achievable
benchmark effectiveness.

The achievable benchmark is calcu-
lated for a specific indicator of care, such
as the percentage of eligible patients re-
ceiving influenza vaccination. In es-
sence, the achievable benchmark rep-
resents the average performance for the
top 10% of the physicians being as-
sessed. In practice, adjustments are made
to account for differences in the num-
bers of patients per physician and also
to allow the inclusion of physicians with
small numbers of eligible patients with-
out unduly distorting the overall per-
formance assessment.45 Thus, an ad-
justed performance fraction (APF) is
calculated for each physician by divid-
ing the number of patients receiving the

Figure 1. Trial Flow Diagram

561 Physicians Eligible
Recruitment Planned
for 100 Physicians

97 Physicians Enrolled
in ACQIP in 1994

97 Physicians Received
ACQIP Intervention
in 1996

14 Lost to
Follow-up

49 Received ACQIP
Intervention Only

35 Followed Up in 1998

35 Completed Trial

13 Lost to
Follow-up

48 Received ACQIP
Intervention Plus
Achievable Benchmark

35 Followed Up in 1998

35 Completed Trial

97  Randomized
in December 1996

Recruitment, randomization, and follow-up scheme
for 97 Ambulatory Care Quality Improvement Project
(ACQIP) physicians, 70 of whom participated in the
achievable benchmark experiment.
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vaccination plus 1 by the number eli-
gible for vaccination plus 2. The clini-
cians are then ranked, from highest to
lowest, according to this APF until at
least 10% of the patients for all the phy-
sicians have been included. The achiev-
able benchmark calculation is then based
on all the eligible patients for these top-
ranked physicians and is the number of
patients receiving the vaccination di-
vided by the number eligible.

Details of the achievable bench-
mark method and its theoretical un-
derpinnings are published else-
where.30-33 A computer program for
achievable benchmark computation, ac-
companied by a user manual, is posted
on the Internet (http://www.main.uab
.edu/show.asp?durki=11311) and will
be provided upon request.

Statistical Analyses
The achievable benchmark experi-
ment was a group-randomized trial, in
that patients were nested within physi-
cians, with physicians the unit of ran-
domization and also the unit of some,
but not all, of the analyses. To take full
advantage of the available information,
we also conducted some analyses with
the patient as unit of analysis using tech-
niques appropriate for the analysis of
group-randomized trials.46,47

We examined baseline demograph-
ics of the physicians and their patients.
We also compared study physicians with
nonparticipating Alabama physicians.
Separate analyses were performed for
each indicator. With the physician as unit
of analysis, we used paired t tests to com-
pare the mean baseline and follow-up
performance of achievable benchmark
intervention physicians (n=35) and then
repeated this analysis for comparison
physicians. To evaluate the statistical sig-
nificance and magnitude of the achiev-
able benchmark effect, ie, between-
treatment differences in postintervention
performance, we used generalized lin-
ear models. These models considered
nesting of the 2978 patients within phy-
sicians and contained baseline perfor-
mance as a covariate to adjust for any pre-
intervention performance differences.48,49

We used a logit link to account for the
binary nature of the response variable.

We also developed patient-level gen-
eralized linear models to estimate the
odds of receiving a recommended in-
tervention according to study arm af-
ter adjusting for physician character-
istics. We did not adjust for patient
characteristics because each quality
measure specified a group of patients
who were ideal candidates for the in-
tervention. The applicability of each

quality measure in this study does not
depend upon the patient characteris-
tics. For example, diabetic patients
should receive influenza vaccination re-
gardless of whether they have hyper-
tension, obesity, or coronary artery dis-
ease. Palmer50 cogently argues that
process measures that carefully iden-
tify ideal candidates for a procedure of-
ten do not require risk adjustment.
Therefore, overadjustment for patient
characteristics would obscure impor-
tant findings. SAS Version 8.0 statisti-
cal software was used for the statisti-
cal analyses (SAS Institute Inc).

RESULTS

Physician and Patient
Characteristics
In general, Alabama physicians com-
pleting the ACQIP study did not differ
significantly from all physicians eli-
gible for participation in ACQIP or from
all physicians initially enrolled in
ACQIP (TABLE 1). The physicians ran-
domized to the experimental and com-
parison arms of the achievable bench-
mark experiment were not significantly
different regarding years in practice,
practice location, country of medical
school attended, and special ty
(TABLE 2). Patients of comparison and
achievable benchmark physicians were
similar in age, race, and pertinent co-
morbidity both at baseline and at fol-
low-up (TABLE 3). Contrary to initial
HCFA plans, 313 of the 1360 patients
studied at follow-up had been in-
cluded in the baseline group as well. To
address this issue, we performed all
analyses with and without these pa-
tients. Our results did not change sub-
stantially, although there was some loss
of statistical significance with the re-
duced sample size.

Effectiveness of Achievable
Benchmark Method
The achievable benchmarks for each in-
dicator were: (1) influenza vaccina-
tion, 82%; (2) foot examination, 86%;
(3) long-term glucose control measure-
ment, 97%; (4) cholesterol measure-
ment, 99%; and (5) triglycerides mea-

Table 1. Characteristics of Eligible and Participating Alabama Physicians for the Ambulatory
Care Quality Improvement Project (ACQIP), 1995*

Eligible Physicians
(n = 561)

Enrolled
ACQIP Physicians

(n = 97)

Physicians
Completing Study

(n = 70)

Year of first Alabama license
Before 1979 52.0 39.2 44.3

1980-1989 42.8 43.3 47.1

1990 or after 3.4 7.2 4.3

Practice location
Rural 32.8 30.9 35.7

Suburban 10.7 7.2 7.1

Urban 54.5 51.6 52.9

Graduate of US medical school
Yes 87.5 76.3 81.4

No 10.7 13.4 14.3

Specialty
Endocrinology 1.3 2.1 2.9

Family practice 50.8 35.1 37.1

Internal medicine 47.9 50.5 55.7

*Values are expressed as percentages, which may not add to 100 because of missing values. Comparison between
eligible physicians vs physicians completing study and enrolled ACQIP physicians vs physicians completing study
was not significant for any variable.

QUALITY IMPROVEMENT: ACHIEVABLE BENCHMARKS OF CARE

2874 JAMA, June 13, 2001—Vol 285, No. 22 (Reprinted) ©2001 American Medical Association. All rights reserved.

 at University of Alberta on September 11, 2009 www.jama.comDownloaded from 

http://jama.ama-assn.org


surement, 98%. Both groups of
physicians had a mean preinterven-
tion influenza vaccination rate of 40%;
physicians receiving achievable bench-
marks improved to a postintervention
rate of 58%, while comparison physi-
cians improved to 46% (FIGURE 2). In
addition, both experimental and com-
parison groups improved significantly
on foot examination (46% to 61% vs
32% to 45%) and long-term glucose
control measurement (31% to 70% vs
30% to 65%). For cholesterol measure-
ment, the experimental group im-
proved significantly (66% to 72%) while
the comparison group did not (66% to
69%). The changes for triglyceride mea-
surement (61% to 65% vs 57% to 60%)
were not significant.

Patients of achievable benchmark
physicians had significantly higher ad-
justed odds of receiving appropriate
care at follow-up compared with pa-
tients of comparison physicians for in-
fluenza vaccination, foot examina-
tion, and measurement of long-term
glucose control (TABLE 4).

Adjustment for Physician
Characteristics
After adjustment for the physician char-
acteristics and baseline performance us-
ing generalized linear models, pa-
tients of urban physicians tended to
rece ive more appropr ia te care
(TABLE 5). In addition, international
medical graduates were more likely to
perform foot examinations. Physi-
cians who graduated after 1970 were
more likely to order influenza vaccina-
tion but less likely to order lipid test-
ing for their patients. Family practi-
tioners were more likely than internists
to order influenza vaccination. Fi-
nally, even after adjustment for mul-
tiple physician characteristics, pa-
tients of physicians assigned to the
experimental study arm had signifi-
cantly higher odds of receiving appro-
priate care at follow-up on all 5 mea-
sures.

COMMENT
In this RCT, we demonstrated that
achievable benchmark feedback im-

proved clinician performance beyond
the effect produced by an underlying
improvement intervention, which in it-

self was associated with significant over-
all improvement for most quality mea-
sures. For influenza vaccination, foot

Table 2. Characteristics of Physicians by Experimental Group, at Baseline and Follow-up*

Initial ACQIP
Physicians (1995)

Physicians Completing
ACQIP Study (1998)

Experimental
(n = 48)

Comparison
(n = 49)

Experimental
(n = 35)

Comparison
(n = 35)

Year of graduation
from medical school

Before 1970 9 (19) 11 (22) 7 (20) 9 (26)
1970-1979 15 (31) 18 (37) 12 (34) 13 (37)
1980 or after 18 (37.5) 16 (33) 15 (43) 11 (31)
Unknown 6 (12.5) 4 (8) 1 (3) 2 (6)

Practice location
Rural 15 (31) 15 (31) 12 (34) 13 (37)
Suburban 3 (6) 4 (8) 2 (6) 3 (9)
Urban 24 (50) 26 (53) 20 (57) 17 (49)
Unknown 6 (13) 4 (8) 1 (3) 2 (6)

Graduate of US medical school
Yes 35 (73) 39 (80) 28 (80) 29 (83)
No 7 (15) 6 (12) 6 (17) 4 (11)
Unknown 6 (13) 4 (8) 1 (3) 2 (6)

Specialty
Endocrinology 0 (0) 2 (4) 0 (0) 2 (6)
Family practice 15 (31) 19 (39) 13 (37) 13 (37)
Internal medicine 26 (54) 23 (47) 21 (60) 18 (51)
Other 1 (2) 1 (2) 0 (0) 0 (0)
Unknown 6 (13) 4 (8) 1 (3) 2 (6)

*Values are expressed as number of participants and percentages (%). Percentages may not add to 100 due to round-
ing. No comparisons are significant at P,.05. ACQIP indicates Ambulatory Care Quality Improvement Project.

Table 3. Patient Characteristics for Baseline and Remeasurement Cohort, by Experiment
Group, Alabama ACQIP*

Patients of Experimental
Physicians

Patients of Comparison
Physicians P Value

Baseline Cohort, 1994-1995

(n = 965) (n = 966)
Mean age, y 75.9 76.1 .66

Race
White 37.8 34.0 .33

Black 18.2 21.3 .33

Hypertension 83.9 83.6 .88

Obesity 25.7 23.1 .18

Coronary artery disease 39.0 39.5 .81

Peripheral vascular disease 19.8 21.6 .36

Remeasurement Cohort, 1997-1998

(n = 678) (n = 682)
Mean age, y 75.2 74.8 .20

Race
White 45.1 44.7 .88

Black 16.5 19.5 .15

Other 0.0 0.0 .32

Undetermined 38.2 35.3 .27

Hypertension 84.9 87.4 .18

Obesity 31.2 31.2 .99

Coronary artery disease 41.7 38.6 .24

Peripheral vascular disease 22.0 20.4 .46

*Values are expressed as percentages. ACQIP indicates Ambulatory Care Quality Improvement Project.
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examination, and long-term glucose
control measurement, physician re-
ceipt of achievable benchmark feed-
back was associated with 33% to 57%
higher odds of patients receiving ap-
propriate care at follow-up compared
with patients of comparison physi-
cians.

Interpreting the magnitude of the
observed achievable benchmark effect
demands consideration of the relative
harm, benefit, and cost of each clinical
intervention and of the incremental
cost of adding an achievable bench-
mark to existing feedback programs.51

Because achievable benchmarks are
easy to calculate from existing data,
they are a simple tool for enhancing
audit and feedback approaches. Also,

there is no foreseeable harm from add-
ing achievable benchmarks to clinician
profiles. Although we did not quantify
the cost of using achievable bench-
marks, it is modest given that the tool
requires no data collection beyond
that necessary for the usual audit and
feedback process.

Because the quality measures we
studied are backed by evidence and are
applicable to a high proportion of dia-
betic patients, using the achievable
benchmark in population-wide initia-
tives could benefit a substantial num-
ber of patients.52 For example, the
prevalence of type 2 diabetes mellitus
is estimated to be 15.6 million in the
United States.53 Between 1994 and
1997, some 20000 to 40000 deaths per

year were attributable to influenza and
subsequent pneumonia.54 Of all pa-
tients dying with influenza and pneu-
monia, approximately 18% are esti-
mated to be diabetic,55 resulting in some
3600 to 7200 deaths per year in dia-
betic patients. A meta-analysis re-
vealed the efficacy of influenza vac-
cine in preventing death to be about
68%.56 Given that 12% more patients
of physicians who received achievable
benchmark care compared with pa-
tients of physicians who did not re-
ceive achievable benchmark care were
vaccinated for influenza and assum-
ing that none of those dying from in-
fluenza were vaccinated, between 294
and 587 deaths, and substantially more
episodes of influenza and pneumonia,
could be prevented per year.

A previously published survey of
achievable benchmark physicians (81%
response rate) conducted after feed-
back provides some insight into pos-
sible mechanisms of achievable bench-
mark influence on practice patterns.33,34

Of all respondents, 74% considered spe-
cific new approaches to improve care,
63% identified new approaches specifi-
cally for their office, and 55% actually
implemented new approaches. The
most frequently reported process
change was the incorporation of prac-
tice flow sheets and the most fre-
quently reported change in clinical
practice was an increase in office foot
examinations.

Our study was conducted in the of-
fice setting, where the individual physi-
cian has direct influence. We speculate
that comparison of individual perfor-
mance with an achievable benchmark
might have provided additional motiva-
tion for change. This speculation is con-
sistent with social cognition models of
change that emphasize provider percep-
tions and attitudes.57,58 However, we rec-
ognize the complexity and incomplete
picture presented by the literature on
changing provider behavior.59

The concept of benchmarking is
widely included in the improvement lit-
erature. However, traditional defini-
tions of benchmarks and benchmark
providers have been subjective and opin-

Figure 2. Preintervention and Postintervention Performance of 5 Quality of Care Measures

0 20 60 80 10040

Preintervention Postintervention Improvement Benchmark

Triglycerides

Experimental .18
Comparison .24

Cholesterol

Experimental .01
Comparison .25

Long-term Glucose

Experimental <.001
Comparison <.001

Foot Examination

Experimental <.001
Comparison <.001

Influenza Vaccination

Experimental <.001
Comparison .02

Rate, %

Mean unadjusted performance of clinicians before Health Care Financing Administration (HCFA) Ambulatory
Care Quality Improvement Project (ACQIP) intervention and after ACQIP intervention (entire bars, showing
preintervention performance plus postintervention change), by achievable benchmark experimental status. Each
pair of bars represents 1 indicator. P values at the end of each bar represent preintervention and postinter-
vention comparison in each group.

Table 4. Adjusted Odds Ratios for Receipt of Appropriate Postintervention Care for Patients
of Achievable Benchmark Physicians vs Patients of Comparison Physicians, Alabama ACQIP*

Quality Measure Odds Ratio (95% Confidence Interval) P Value

Influenza vaccine 1.57 (1.26-1.96) ,.001

Foot examination 1.33 (1.05-1.69) .02

Long-term glucose measurement 1.33 (1.04-1.69) .02

Serum cholesterol measurement 1.20 (0.95-1.51) .13

Serum triglycerides measurement 1.15 (0.92-1.44) .22

*Odds ratios, 95% confidence intervals, and P values are based on generalized linear models with the patient as the
unit of analysis. Appropriate care receipt at follow-up is the dependent variable and physician experimental arm is
the main independent variable. Models adjust baseline performance and for nesting of patients within physicians.
Each row represents a separate model. ACQIP indicates Ambulatory Care Quality Improvement Project.
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ion driven, rather than data driven.60-63

Since our earlier publications of the
achievable benchmark method,31-33 we
have received many requests for infor-
mation regarding its use. For example,
the achievable benchmark method is
now included in the toolkit published
by the US Public Health Service for states
wishing to reach Healthy People 2010
goals64 and has also been adopted by
PROs conducting HCFA-sponsored
quality improvement projects.35

Our finding that physicians in rural
settings were less likely to improve with
feedback is intriguing. There is sub-
stantial literature on rural health care
delivery, yet little is available on im-
provement efforts based on quality of
care measurement in rural areas.65-69

Also, our data suggest that recent medi-
cal school graduates, foreign medical
graduates, and family practitioners may
be more responsive to improvement ef-
forts. Number of years in practice and
country of medical school have re-
ceived some peripheral attention in the
literature on the relationship between
physician characteristic and quality, but
no clear pattern of association has
emerged.70-75 The relationship be-
tween physician specialty and quality
of care has recently come under in-
tense scrutiny.76-78 Because the identi-
fication of physician characteristics pre-
dicting success of quality improvement
was not the focus of our analysis, we
intend to study this issue separately.

Our study has several limitations.
First, we included volunteers from a
subset of Alabama physicians. How-

ever, physicians were chosen by a strati-
fied randomization process, and we did
not find significant differences be-
tween eligible physicians and physi-
cians who completed this study. Be-
cause we were investigating how to
improve quality improvement meth-
ods, working with volunteer physi-
cians is consistent with our research ob-
jectives. In fact, many of the current
improvement efforts, including those
promoted by HCFA and other organi-
zations, follow general principles of CQI
and rely on voluntary participation of
providers.

Second, the improvement attribut-
able to achievable benchmark feed-
back may or may not persist over time.
This is a limitation of what is known
about audit and feedback, as well as
about improvement efforts in general,
and constitutes an area of active re-
search.4,24,25,29

Third, to inexpensively calculate an
achievable benchmark, one needs a
readily available data source. Al-
though we used existing chart-review
data in this project, we have demon-
strated in previous publications that
achievable benchmarks may be calcu-
lated from other data sources such as
the National Health Interview Sur-
vey30 and Medicare administrative
data.37

Finally, questions regarding the
achievable benchmark method itself re-
main, including whether it can be shown
to be equally effective in other settings,
such as in inpatient or managed care out-
patient improvement efforts. Also, we do

not know that adding the achievable
benchmark method to a less-intense
quality improvement program would
produce similar incremental benefit.
However, we note again that intensive
multimodal quality improvement
projects are frequently used. HCFA has
now implemented several national Medi-
care programs based on the ACQIP
model.39 Similar multimodal quality im-
provement programs are also espoused
by the Joint Commission on Accredita-
tion of Healthcare Organizations,23 and
managed care organizations frequently
conduct multimodal quality improve-
ment interventions of equal intensity.

We believe that, as the measure-
ment of quality becomes ever more im-
portant in health care, it behooves re-
searchers in this area to subject their
approaches to rigorous scrutiny where
feasible. Our study represents a meth-
odological advance in that it demon-
strates the effectiveness of a simple, new
quality improvement tool. In addi-
tion, we rigorously expand the avail-
able literature on evaluating quality im-
provement tools.

In conclusion, with the achievable
benchmarkmethodwehaveaddedanew
tool to the “toolbox” for translating evi-
dence into practice. In the RCT re-
ported here, we have demonstrated this
tool’s effectiveness in enhancing audit
and feedback based on medical record
review in the ambulatory setting. With
the current imperative to improve health
caredelivery, anyeffectiveaddition to im-
provement efforts deserves close atten-
tion. When calculated from existing data

Table 5. Odds Ratios for Receipt of Appropriate Care Postintervention With Adjustment for Physician Characteristics, Alabama ACQIP*

Quality Measure

Physician Characteristics

Experimental
Study Group

(vs Comparison)
Rural Practice

(vs Urban)

International
(vs US Medical

Graduate)

Graduation Year
(vs Before 1970)

Internal Medicine
(vs Family Practice)1970-1979 $1980

Influenza vaccine 1.54 (1.21-1.96) 0.50 (0.35-0.69) 1.17 (0.77-1.75) 2.05 (1.26-3.35) 2.27 (1.22-4.25) 0.60 (0.42-0.85)

Foot examination 1.32 (1.00-1.72) 0.83 (0.59-1.16) 1.72 (1.13-2.63) 1.06 (0.65-1.73) 1.10 (0.58-2.06) 1.09 (0.76-1.56)

Long-term glucose 1.32 (1.01-1.74) 1.38 (0.96-2.01) 0.65 (0.42-1.01) 0.91 (0.53-1.53) 0.71 (0.36-1.38) 0.91 (0.62-1.35)

Serum cholesterol 1.40 (1.08-1.82) 0.67 (0.47-0.95) 1.31 (0.84-2.08) 0.58 (0.35-0.96) 1.60 (0.86-2.99) 1.39 (0.94-2.04)

Serum triglycerides 1.40 (1.09-1.79) 0.49 (0.35-0.69) 1.21 (0.80-1.85) 0.63 (0.39-0.99) 1.74 (0.99-3.08) 0.86 (0.59-1.24)

*Odds ratios and 95% confidence intervals are based on generalized linear models with the patient as the unit of analysis and appropriate care receipt at follow-up as the dependent
variable, adjusting for baseline performance, for nesting of patients within physicians, and for physician characteristics. Each row represents a separate model. Referent category
named in parentheses.
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and used as an enhancement to an ex-
isting feedback program, the achiev-
able benchmark method has the advan-
tages of being neither resource intensive
nor inherently hazardous. With high face
validity, the peer-based, data-driven
achievable benchmark method has many
advantages over subjectively defined
benchmarks and represents an advance
in the methodology of quality measure-
ment and improvement.
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Curiosity is one of the permanent and certain char-
acteristics of a vigorous mind.

—Samuel Johnson (1709-1784)
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