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Background: The Veterans Health Administration (VHA) has
introduced an integrated electronic medical record, performance
measurement, and other system changes directed at improving
care. Recent comparisons with other delivery systems have been
limited to a small set of indicators.

Objective: To compare the quality of VHA care with that of care
in a national sample by using a comprehensive quality-of-care
measure.

Design: Cross-sectional comparison.

Setting: 12 VHA health care systems and 12 communities.

Patients: 596 VHA patients and 992 patients identified through
random-digit dialing. All were men older than 35 years of age.

Measurements: Between 1997 and 2000, quality was measured
by using a chart-based quality instrument consisting of 348 indi-
cators targeting 26 conditions. Results were adjusted for cluster-
ing, age, number of visits, and medical conditions.

Results: Patients from the VHA scored significantly higher for
adjusted overall quality (67% vs. 51%; difference, 16 percentage

points [95% CI, 14 to 18 percentage points]), chronic disease care
(72% vs. 59%; difference, 13 percentage points [CI, 10 to 17
percentage points]), and preventive care (64% vs. 44%; differ-
ence, 20 percentage points [CI, 12 to 28 percentage points]), but
not for acute care. The VHA advantage was most prominent in
processes targeted by VHA performance measurement (66% vs.
43%; difference, 23 percentage points [CI, 21 to 26 percentage
points]) and least prominent in areas unrelated to VHA perfor-
mance measurement (55% vs. 50%; difference, 5 percentage
points [CI, 0 to 10 percentage points]).

Limitations: Unmeasured residual differences in patient charac-
teristics, a lower response rate in the national sample, and differ-
ences in documentation practices could have contributed to some
of the observed differences.

Conclusions: Patients from the VHA received higher-quality
care according to a broad measure. Differences were greatest in
areas where the VHA has established performance measures and
actively monitors performance.
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As methods for measuring the quality of medical care
have matured, widespread quality problems have be-

come increasingly evident (1, 2). The solution to these
problems is much less obvious, however, particularly with
regard to large delivery systems. Many observers have sug-
gested that improved information systems, systematic per-
formance monitoring, and coordination of care are neces-
sary to enhance the quality of medical care (3). Although
the use of integrated information systems (including elec-
tronic medical records) and performance indicators has be-
come more common throughout the U.S. health care sys-
tem, most providers are not part of a larger integrated
delivery system and continue to rely on traditional infor-
mation systems (4).

An exception is the Veterans Health Administration
(VHA). As the largest delivery system in the United States,
the VHA has been recognized as a leader in developing a
more coordinated system of care. Beginning in the early
1990s, VHA leadership instituted both a sophisticated
electronic medical record system and a quality measure-
ment approach that holds regional managers accountable
for several processes in preventive care and in the manage-
ment of common chronic conditions (5, 6). Other changes
include a system-wide commitment to quality improve-

ment principles and a partnership between researchers and
managers for quality improvement (7).

As Jha and colleagues (8) have shown, since these
changes have been implemented, VHA performance has
outpaced that of Medicare in the specific areas targeted.
Nevertheless, whether this improvement has extended be-
yond the relatively narrow scope of the performance mea-
sures is unknown. Beyond that study, the data comparing
VHA care with other systems of care are sparse and mixed.
For example, patients hospitalized at VHA hospitals were
more likely than Medicare patients to receive angiotensin-
converting enzyme inhibitors and thrombolysis after myo-
cardial infarction (9). On the other hand, VHA patients
were less likely to receive angiography when indicated and
had higher mortality rates after coronary artery bypass
grafting than patients in community hospitals (10, 11).
Kerr and colleagues found that care for diabetes was better
in almost every dimension in the VHA system than in
commercial managed care (12). More extensive compari-
sons, especially of outpatient care, are lacking. To address
these issues, a more comprehensive assessment of quality is
needed.

Using a broad measure of quality of care that is based
on medical record review and was developed outside the
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VHA, we compared the quality of outpatient and inpatient
care among 2 samples: 1) a national sample of patients
drawn from 12 communities and 2) VHA patients from 26
facilities in 12 health care systems located in the southwest-
ern and midwestern United States (13). We analyzed per-
formance in the years after the institution of routine per-
formance measurement and the electronic medical record.
Using the extensive set of quality indicators included in the
measurement system, we compared the overall quality of
care delivered in the VHA system and in the United States,
as well as the quality of acute, chronic, and preventive care
across 26 conditions. In addition, we evaluated whether
VHA performance was better in the specific areas targeted
by the VHA quality management system.

METHODS

Development of Quality Indicators
For this study, we used quality indicators from

RAND’s Quality Assessment Tools system, which is de-
scribed in more detail elsewhere (14–17). The indicators
included in the Quality Assessment Tools system are pro-
cess quality measures, are more readily actionable than out-
comes measures, require less risk adjustment, and follow
the structure of national guidelines (18, 19). After review-
ing established national guidelines and the medical litera-
ture, we chose a subset of quality indicators from the Qual-
ity Assessment Tools system that represented the spectrum
of outpatient and inpatient care (that is, screening, diagno-
sis, treatment, and follow-up) for acute and chronic con-
ditions and preventive care processes representing the lead-
ing causes of morbidity, death, and health care use among
older male patients. The Appendix Table (available at www
.annals.org) lists the full indicator set, which was deter-
mined by four 9-member, multispecialty expert panels.
These panels assessed the validity of the proposed indica-
tors using the RAND/University of California, Los Ange-
les–modified Delphi method. The experts rated the indi-
cators on a 9-point scale (1 � not valid; 9 � very valid),
and we accepted indicators that had a median validity score
of 7 or higher. This method of selecting indicators is reli-
able and has been shown to have content, construct, and
predictive validity (20–23). Of the 439 indicators in the
Quality Assessment Tools system, we included 348 indica-
tors across 26 conditions in our study and excluded 91
indicators that were unrelated to the target population (for
example, those related to prenatal care and cesarean sec-
tions). Of the 348 indicators, 21 were indicators of overuse
(for example, patients with moderate to severe asthma
should not receive �-blocker medications) and 327 were
indicators of underuse (for example, patients who have
been hospitalized for heart failure should have follow-up
contact within 4 weeks of discharge).

Two physicians independently classified each indicator
according to the type of care delivered; the function of the
indicated care (screening, diagnosis, treatment, and follow-

up); and whether the indicator was supported by a ran-
domized, controlled trial, another type of controlled trial,
or other evidence. Type of care was classified as acute (for
example, in patients presenting with dysuria, presence or
absence of fever and flank pain should be elicited), chronic
(for example, patients with type 2 diabetes mellitus in
whom dietary therapy has failed should receive oral hypo-
glycemic therapy), or preventive (for example, all patients
should be screened for problem drinking). In addition, we
further classified the indicators into 3 mutually exclusive
categories according to whether they corresponded to the
VHA performance indicators that were in use in fiscal year
1999. Twenty-six indicators closely matched the VHA in-
dicators, 152 involved conditions that were targeted by the
VHA indicators but were not among the 26 matches, and
170 did not match the VHA measures or conditions. We
performed a similar process to produce a list of 15 indica-
tors that matched contemporaneous Health Plan Employer
Data and Information Set (HEDIS) performance measures
(24). Table 1 shows the conditions targeted by the indica-
tors, and Table 2 gives an example indicator for each of the
conditions or types of care for which condition- or type-
specific comparisons were possible.

Identifying Participants
Patients were drawn from 2 ongoing quality-of-care

studies: a study of VHA patients and a random sample of
adults from 12 communities (13). The VHA patients were
drawn from 26 clinical sites in 12 health care systems lo-

Table 1. Conditions and Number of Indicators Used in
Comparisons

Condition Type of Condition Indicators, n

Alcohol abuse Chronic 5
Asthma Acute or chronic 25
Atrial fibrillation Acute or chronic 10
Benign prostatic hyperplasia Chronic 4
Cancer pain and palliation Chronic 3
Cerebrovascular disease Chronic 10
Colorectal cancer Chronic 12
Community-acquired pneumonia Acute 5
Chronic obstructive pulmonary disease* Acute or chronic 20
Coronary artery disease* Acute or chronic 37
Depression* Chronic 14
Diabetes* Chronic 13
Dyspepsia and peptic ulcer disease Chronic 8
Headache Acute or chronic 21
Congestive heart failure* Chronic 36
Hip fracture Acute 9
Hyperlipidemia Chronic 7
Hypertension* Chronic 26
Low back pain, acute Acute 6
Orthopedic conditions Acute or chronic 10
Osteoarthritis Chronic 3
Prostate cancer Chronic 6
Senile cataract Chronic 10
Sexually transmitted diseases Acute 9
Urinary tract infection Acute 12
Preventive care* Preventive 27

Total Overall 348

* Targeted within the Veterans Health Administration indicator set.
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cated in 2 Veterans Integrated Service Networks in the
midwestern and southwestern United States. These net-
works closely match the overall Veterans Affairs system
with regard to medical record review and survey-based
quality measures (25, 26). We selected patients who had
had at least 2 outpatient visits in each of the 2 years be-
tween 1 October 1997 and 30 September 1999. A total of
106 576 patients met these criteria. We randomly sampled
689, oversampling for chronic obstructive pulmonary dis-
ease (COPD), hypertension, and diabetes, and were able to
locate records for 664 patients (a record location rate of
96%). Because of resource constraints, we reviewed a ran-
dom subset of 621 of these records. Since this sample con-
tained only 20 women and 4 patients younger than 35
years of age, we further restricted the sample to men older
than 35 years of age. Thus, we included 596 VHA patients
in the analysis. All of these patients had complete medical
records.

The methods we used to obtain the national sample
have been described elsewhere (13) and are summarized
here. As part of a nationwide study, residents of 12 large
metropolitan areas (Boston, Massachusetts; Cleveland,
Ohio; Greenville, South Carolina; Indianapolis, Indiana;
Lansing, Michigan; Little Rock, Arkansas; Miami, Florida;
Newark, New Jersey; Orange County, California; Phoenix,
Arizona; Seattle, Washington; and Syracuse, New York)
were contacted by using random-digit dialing and were
asked to complete a telephone survey (27). To ensure com-
parability with the VHA sample, we included only men
older than 35 years of age. Between October 1998 and

August 2000, we telephoned 4086 of these participants
and asked for permission to obtain copies of their medical
records from all providers (both individual and institu-
tional) that they had visited within the past 2 years. We
received verbal consent from 3138 participants (77% of
those contacted by telephone). We mailed consent forms
and received written permission from 2351 participants
(75% of those who had given verbal permission). We re-
ceived at least 1 medical record for 2075 participants (88%
of those who had returned consent forms). We excluded
participants who had not had at least 2 medical visits in the
past 2 years to further ensure comparability with the VHA
sample. Thus, our final national sample included 992 per-
sons. The rolling abstraction period (October 1996 to Au-
gust 2000) substantially overlapped the VHA sampling pe-
riod. The average overlap was 70%, and all records had at
least 1 year of overlap. Seven hundred eight (71%) of the
992 persons in the national sample had complete medical
records. On the basis of data from the original telephone
survey, we determined that participants in the national
sample were more likely to be older, white, and better
educated; to have higher income levels; and to have less
than excellent health compared with eligible nonpartici-
pants (13).

Chart Abstraction
We sent photocopies of all of the medical records to 1

of 2 central areas for abstraction. For VHA patients, we
abstracted data on all care received between October 1997
and September 1999; for patients in the national sample,
we abstracted data on all care received in the 2 years before
the date of recruitment. We used computer-assisted ab-
straction software on a Microsoft Visual Basic 6.0 platform
(Microsoft Corp., Seattle, Washington), which allowed us
to tailor the manual chart abstraction to the specific record
being reviewed and provided interactive data quality checks
(consistency, range), calculations (for example, high blood
pressure), and classifications (for example, drug class).
Twenty trained registered nurse abstractors collected the
data. To assess interrater reliability, we reabstracted charts
for 4% of the participants selected at random. According
to the � statistic, average reliability in the national sample
was substantial to almost perfect (28) at 3 levels: presence
of a condition (� � 0.83), indicator eligibility (� � 0.76),
and indicator scoring (� � 0.80) (13).

Statistical Analysis
All analyses were conducted by using SAS, version 8.2

(SAS Institute, Cary, North Carolina). The unit of analysis
was adherence to a given indicator in a given patient. For
each indicator, we determined the criteria that made par-
ticipants eligible for the process specified in the indicator
(yes or no). We then determined whether participants had
received the specified process each time an indication was
noted in their medical record (yes, no, or proportion). We
determined aggregate indicator scores for each summary
category (that is, acute, chronic, and preventive care;

Table 2. Example Indicators of Quality of Care*

Indicator Condition Function

CT or MRI for patients with
new-onset headache and
abnormal results on
neurologic examination

Acute care Diagnosis

Avoidance of nifedipine for
patients with acute MI

Coronary artery
disease

Treatment

Aspirin after MI Coronary artery
disease

Treatment

Theophylline levels during
exacerbation if receiving
theophylline therapy

COPD Diagnosis

Diet and exercise
counseling

Diabetes Treatment

Follow-up after
hospitalization

Depression Follow-up

Change in treatment when
blood pressure is
persistently uncontrolled

Hypertension Follow-up

Acetaminophen trial for
patients with new
diagnoses who need
pharmacotherapy

Osteoarthritis Treatment

Screening for colorectal
cancer

Preventive care Screening

* A full list of the indicators is included in the Appendix Table (available at
www.annals.org). COPD � chronic obstructive pulmonary disease; CT � com-
puted tomography; MI � myocardial infarction; MRI � magnetic resonance im-
aging.
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screening; diagnosis; treatment; and follow-up) by dividing
all instances in which participants received recommended
care by the total number of instances in which the care
should have been received. We constructed the scores as
proportions ranging from 0% to 100%, adjusting for clus-
tering of indicators within patients. Because of clustering
of the data, we used the bootstrap method to estimate
standard errors for all of these scores (29).

We applied sampling weights to represent the original
populations from which the 2 samples were drawn and to
adjust for nonresponse. We also used weights to standard-
ize the patients for characteristics common among the
VHA population: COPD; hypertension; diabetes; and age
categories ranging from 35 to 50 years of age, 51 to 65
years of age, and older than 65 years of age. Sampling
weights were applied at the individual level; indicators were
implicitly weighted on the basis of prevalence of eligibility.
Although we report weighted results because we believe
they are most representative, weighting did not affect the
direction or significance of any reported results.

We used t-tests or chi-square tests with bootstrapped
standard errors to compare the standardized VHA and na-
tional samples according to population characteristics; ag-
gregate quality of care; subsets of indicators related to
acute, chronic, and preventive care; subsets of indicators
related to function of care; subsets of indicators supported
by randomized, controlled trials; subsets of indicators sim-
ilar to those used by the VHA in its performance measure-
ment system; and chronic conditions that affected more
than 50 patients from both samples, including COPD,
coronary artery disease, depression, diabetes, hyperlipid-
emia, headache, hypertension, and osteoarthritis. We used
logistic regression to compare the rates at which the respec-
tive samples received the care specified in the indicators.
This allowed us to adjust for factors beyond the standard-
ization, including age as an integer variable, number of
chronic and acute conditions, and number of outpatient
visits. We calculated adjusted scores after taking into ac-
count clustering of indicators at the individual patient
level. For the logistic regression models, standard errors
and confidence intervals were adjusted for the clustering of

indicators within patients by using the sandwich estimator
(30).

To test the sensitivity of our results to geography and
insurance, we also estimated models confining the national
sample to the 6 communities nearest the 2 VHA regions
and to respondents with insurance. To test the sensitivity
of our results to completeness of documentation, we esti-
mated models restricted to patients with complete records
and to the subset of indicators with high likelihood (labo-
ratory tests and radiology) and less likelihood (counseling
and education) of complete documentation. Since the
number of visits could represent an intervening variable
between the comparison samples and quality, we also ran
models that did not adjust for the number of visits. Finally,
to test the sensitivity of our results to the type of indicator
set used, we compared the adjusted performance of the
VHA and the community on the subset of indicators that
matched the widely accepted HEDIS indicator set.

Role of the Funding Source
The funding agencies (Veterans Affairs Health Services

Research and Development Service, the Robert Wood
Johnson Foundation, the Centers for Medicare & Medic-
aid Services, the Agency for Healthcare Research and Qual-
ity, and the California HealthCare Foundation) did not
participate in the data collection or analysis or in interpre-
tation of the results. Veterans Affairs officials received ad-
vance copies of the manuscript for comment.

RESULTS

Characteristics of the Study Samples
Table 3 presents the characteristics of the VHA and

national samples, with and without weighting for sam-
pling, nonresponse, and standardization for age categories
and the prevalence of COPD, hypertension, and diabetes
in the VHA sample. After standardization, there were no
statistically significant differences in the age of the partici-
pants or the number of chronic conditions, although pa-
tients in the national sample had slightly more acute con-
ditions. There were also no significant differences in the
rates of chronic conditions between the 2 samples, with the

Table 3. Veterans Health Administration and National Sample Characteristics*

Characteristic Unweighted VHA
Sample (n � 596)

Unweighted National
Sample (n � 992)

Standardized VHA
Sample (n � 596)

Standardized National
Sample (n � 992)

Standardized
P Value

Average age, y 62.6 57.1 62.0 61.4 �0.2
Average acute conditions, n 0.27 0.40 0.26 0.38 �0.001
Average chronic conditions, n 2.47 1.55 2.22 2.12 �0.2

COPD, % 17 6 12 12 �0.2
Coronary artery disease, % 26 18 23 25 �0.2
Depression, % 17 13 17 14 �0.2
Diabetes, % 39 19 30 30 �0.2
Hyperlipidemia, % 28 21 26 26 �0.2
Hypertension, % 67 47 66 66 �0.2
Osteoarthritis, % 29 16 29 19 �0.001
Annual outpatient visits, n 9.4 7.1 9.2 7.9 �0.001

* COPD � chronic obstructive pulmonary disease; VHA� Veterans Health Administration.
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exception that VHA patients had a somewhat higher prev-
alence of osteoarthritis. Patients from the VHA also had a
significantly greater number of outpatient visits per year
(9.2 vs. 7.9; P � 0.001).

Comparisons of Quality of Care
Table 4 presents the results of our analyses comparing

the quality of care between the standardized VHA and
national samples, adjusting for age and for the number of
chronic conditions, acute conditions, and outpatient visits.
Sixteen of the 348 indicators had no eligible patients in
either sample, leaving 294 indicators and 596 patients on
which to base the VHA scores and 330 indicators and 992
patients on which to base the national scores. Overall,
VHA patients were more likely than patients in the na-
tional sample to receive the care specified by the indicators
(67% vs. 51%; difference, 16 percentage points [CI, 14 to
18 percentage points]). Performance in the VHA outpaced
that of the national sample for both chronic care (72% vs.
59%; difference, 13 percentage points [CI, 10 to 17 per-
centage points]) and preventive care (64% vs. 44%; differ-
ence, 20 percentage points [CI, 12 to 28 percentage
points]), but not for acute care (53% vs. 55%; difference,
�2 percentage points [CI, �9 to �4 percentage points]).
In particular, the VHA sample received significantly better
care for depression, diabetes, hyperlipidemia, and hyper-
tension. The VHA also performed consistently better
across the entire spectrum of care, including screening, di-
agnosis, treatment, and follow-up. These differences in

quality of care held true when we considered only those
indicators (n � 72) supported by randomized, controlled
trials (57% vs. 45%; difference, 12 percentage points [CI,
3 to 20 percentage points]).

Associations with Performance Measurement
To test the association between performance and per-

formance measurement within the VHA, we restricted the
analysis of overall quality to processes and conditions spe-
cifically addressed by the VHA performance measurement
set. When we restricted the analysis to specific indicators
that closely matched the performance measures targeted by
the VHA, VHA patients had a substantially greater chance
of receiving the indicated care than did patients in the
national sample (adjusted scores, 67% vs. 43%; difference,
24 percentage points [CI, 21 to 26 percentage points]).
Patients from the VHA were also more likely than national
patients to receive care in the conditions or areas specified
by the VHA indicator set, even when the processes covered
by the indicators were substantially different (70% vs.
58%; difference, 12 percentage points [CI, 10 to 15 per-
centage points]). The difference between VHA patients
and national patients in conditions or areas not covered by
the VHA performance measurement system barely reached
conventional levels of statistical significance (55% vs. 50%;
difference, 5 percentage points [CI, 0 to 10 percentage
points]).

Table 4. Adjusted Adherence to Indicators by Category*

Indicator
Category

VHA Sample National Sample Difference (95% CI),
percentage points

Indicators,
n†

Patients,
n

Eligible
Events,
n‡

Mean
Score,
%

Indicators,
n†

Patients,
n

Eligible
Events,
n‡

Mean
Score,
%

Overall 294 596 11 449 67 330 992 18 961 51 16 (14 to 18)
Chronic care 202 561 5924 72 222 824 7396 59 13 (10 to 17)
COPD 17 103 465 69 19 62 668 59 10 (�2 to 23)
Coronary artery

disease
31 93 557 73 37 179 1117 70 3 (�3 to 16)

Depression 14 96 266 80 14 131 497 62 18 (11 to 26)
Diabetes 13 232 1309 70 13 186 1683 57 13 (8 to 18)
Hyperlipidemia 7 169 256 64 7 204 346 53 11 (1 to 21)
Hypertension 24 405 1147 78 24 468 1681 65 13 (8 to 20)
Osteoarthritis 3 173 216 65 3 154 236 57 8 (�1 to 18)
Preventive care 27 596 4721 64 32 991 9169 44 20 (12 to 28)
Acute care 60 153 804 53 76 334 2396 55 �2 (�9 to 4)
Screening 15 597 2254 68 16 991 5598 46 22 (20 to 26)
Diagnosis 145 594 3762 73 139 992 6502 61 12 (8 to 16)
Treatment 103 596 3155 56 126 992 4845 41 15 (12 to 18)
Follow-up 37 477 2016 72 43 524 2278 58 14 (10 to 18)
VHA performance

measures
26 596 3976 67 26 992 6699 43 24 (21 to 26)

VHA performance
conditions

144 596 5875 70 152 992 8590 58 12 (10 to 15)

Non-VHA
performance
conditions

124 394 1598 55 152 579 3672 50 5 (0 to 10)

* Adjusted for age, number of chronic conditions, number of acute conditions, and number of outpatient visits. COPD � chronic obstructive pulmonary disease; VHA �
Veterans Health Administration.
† Number of unique indicators in category with at least 1 eligible patient.
‡ The number of eligible events is the number of times indicators in the category were triggered.
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Sensitivity Analyses
Confining the analyses to patients in both samples

who had complete records did not change the direction or
significance of any reported results. The VHA advantage
was largest in indicators most likely to have possible un-
derdocumentation (adjusted performance for counseling
and education, 45% vs. 26%; difference, 19 percentage
points [CI, 14 to 30 percentage points]), but even in lab-
oratory tests and radiology, an area that would be less sen-
sitive to documentation differences, there was also a sub-
stantial difference (67% vs. 52%; difference, 15 percentage
points [CI, 11 to 19 percentage points]). Confining the
analysis to the 6 nationally sampled metropolitan areas
closest to the 2 VHA regions also did not change the di-
rection or significance of any result, nor did excluding un-
insured patients from the national sample. Models that did
not adjust for the number of visits had the same VHA
effects as those that did adjust for number of visits. Patients
from the VHA also still received more indicated care (ad-
justed rates, 60% vs. 39%; difference, 21 percentage points
[CI, 16 to 26 percentage points]) when the analyses were
confined to the overlap of our indicator set and HEDIS
measures, the most commonly used national performance
indicator set for managed care.

DISCUSSION

Using the RAND Quality Assessment Tools broad
measure of quality of care, we found that adherence to
recommended processes of care in 2 VHA regions typically
exceeded that in a comparable national sample in 12 com-
munities. These findings persisted when we adjusted the
samples for age, number of acute and chronic conditions,
and number of outpatient visits and when we examined
only processes supported by randomized, controlled trials.
In addition, we found that the differences between the
VHA and national sample were greatest in processes sub-
ject to the VHA performance measurement system. The
“halo effect” of better VHA care extended to measures of
processes in the same condition or area that were not spe-
cifically measured by the VHA performance system; how-
ever, this effect decreased greatly in unrelated areas. Acute
care, COPD care, osteoarthritis care, and coronary artery
disease care were exceptions to the pattern of better care in
the VHA, although our power to distinguish quality dif-
ferences was limited by the small number of patients with
COPD in the national sample (n � 62).

To date, the VHA has not targeted acute care or os-
teoarthritis care as part of its intensive performance mea-
surement system (6). Coronary artery disease, on the other
hand, has been the subject of quality improvement efforts
both inside and outside the VHA, including those spon-
sored by the American Heart Association (31–33). Indeed,
many previous comparisons between VHA and national
samples outside the VHA performance set have involved
patients with coronary artery disease and have yielded

mixed results (10). That we found little difference between
the care provided to patients with coronary artery disease
in the VHA and in a national sample is consistent with
other findings and could be the result of comparable qual-
ity measurement programs for this condition in the United
States and in the VHA. On the other hand, predominantly
outpatient-based quality improvement efforts for diabetes
have also been implemented in both the VHA system and
other institutions, and our analyses showed that the VHA
outperformed the national sample for diabetes care. The
difference may be due to more effective outpatient VHA
quality improvement for diabetes, but further research is
needed to investigate the roots of this discrepancy.

Although our study is one of the most comprehensive
comparisons between VHA patients and national patients,
it has limitations. First, our analysis is based on a compar-
ison of 2 different study samples. Although we used robust
statistical techniques to account for any differences be-
tween the samples, we could not adjust for the somewhat
different geographic distributions or abstraction periods,
although there was a great deal of overlap in both areas.
Furthermore, in other analyses, we have not observed any
large geographic variations in the aggregate indicator scores
for the national sample, and our results did not change
when we confined the national sample to the 6 communi-
ties closest to the 2 Veterans Affairs regions (34). Our
study also relied on patient recollection of provider visits in
the national sample. It is possible that patients received
care from additional providers but did not recall or that we
did not receive all available charts. However, we found that
confining our analyses to patients with complete records
did not change the results, and persons with missing charts
were likely to have higher quality scores (13). We lack data
on whether patients in the national sample were also re-
ceiving care at the VHA, or vice versa. Other studies have
found evidence of co-management between VHA and non-
VHA providers (35). To the extent that this co-manage-
ment occurred, it would probably lead to an underestimate
of the differences between the 2 groups. An additional
limitation of our study is that there were too few men
younger than 35 years of age and too few women in our
VHA sample to analyze care for these subgroups. For
women, limited data from other studies indicate a VHA
advantage in breast cancer screening (7). While the Quality
Assessment Tools system is quite broad, it cannot represent
all of medical care, and there are probably gaps in the
indicator set. Last, the evidence grading system for Quality
Assessment Tools is based on a simple measure of research
design. More precise evidence categories might have altered
our analysis of the effect of level of evidence on the com-
parison between the VHA and national samples, but it is
difficult to tell whether the differences would be accentu-
ated or diminished.

Several unmeasured patient characteristics could have
biased our results. The response rate was lower in the na-
tional sample than in the VHA sample, underrepresenting
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ethnic minorities and the poor and exacerbating the natu-
ral difference in prevalence between the VHA and the
United States as a whole. Ethnic minorities and people
with low incomes generally receive lower-quality care (36,
37), although these disparities have not yet been examined
by using the Quality Assessment Tools system. If we had
been able to adjust for these variables, the differences in
quality of care that we observed may have been even
greater. Patients from the VHA also tend to have more
severe disease than patients outside the VHA, and it is
possible that severity of disease influences care quality (38).
However, the process indicators we used are clinically pre-
cise, and all eligible patients should have received the indi-
cated care regardless of disease severity. In any case, our
findings persisted even when we adjusted for number of
conditions.

One of the purported advantages of the electronic
medical record (which was universally available in the
VHA sites) is more thorough documentation. Indeed, the
volume of the VHA medical records we reviewed was
larger than that of the national sample; it took almost one
and a half times longer to abstract data from the VHA
sample, although some of this difference was no doubt due
to the higher number of visits and conditions. Some of the
observed differences may be due to more thorough docu-
mentation for VHA patients rather than more thorough
medical care. In constructing the indicator set, expert pan-
elists were instructed to include indicators only where the
absence of documentation itself would be evidence of poor
care. Even so, 1 VHA study found gaps of only approxi-
mately 10% between documentation in the medical record
and actual care provision among standardized patients (39,
40). Furthermore, the VHA patients received more care
both in indicators that are sensitive to documentation prac-
tices (counseling and education) and those that are insen-
sitive (laboratory tests and radiology). Therefore, it seems
unlikely that different documentation practices alone could
account for all of the differences we observed. Instead,
other aspects of the electronic medical record, such as no-
tation templates that structure physician–patient interac-
tion or computerized reminders targeting performance
measures, may account for the difference.

The implications of these data are important to our
understanding of quality management. The VHA is the
largest health care system to have implemented an elec-
tronic medical record, routine performance monitoring,
and other quality-related system changes, and we found
that the VHA had substantially better quality of care than
a national sample. Our finding that performance and per-
formance measurement are strongly related suggests that
the measurement efforts are indeed contributing to the ob-
served differences. Performance measurement alone seems
unlikely to account for all the differences; the VHA scored
better even on HEDIS measures widely applied in man-
aged care settings (but not in other settings) outside the
VHA. Our study was not designed to determine which

other mechanisms might be acting to improve VHA care,
but other studies have suggested that they might include
computerized reminders, standing orders, improved inter-
provider communication, facility performance profiling, le-
veraging of academic affiliations, accountability of regional
managers for performance, and a more coordinated deliv-
ery system (5, 6, 41, 42). More research is needed to esti-
mate the relative effects of these practices. As more coordi-
nated systems of medical care delivery develop, our data
support the use of the types of information and quality
management systems available in the VHA.
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Appendix Table. Comparison of Performance of the Veterans Health Administration Sample and the National Sample by Indicator*

Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Alcohol
All patients hospitalized

with trauma and hep-
atitis should be
screened for problem
drinking at least once
during their hospital
stay.

A S H 3 3 2 0 3 4 0

The record should indi-
cate assessment for
dependence, tolerance
of psychoactive ef-
fects, loss of control,
and consequences of
use if the medical
record indicates the
patient is a daily or
binge drinker.

C D H 2 37 36 29 22 18 80

Regular or binge drink-
ers should be advised
to decrease their
drinking.

C T E 1 37 36 38 22 18 42

Patients with diagnosed
alcohol dependence
should be referred for
further treatment to
�1 of the following:
inpatient rehabilitation
program, outpatient
rehabilitation program,
mutual help group
(e.g., AA), substance
abuse counseling, and/
or aversion therapy.

C T R 1 37 36 8 22 18 6

Providers should reassess
the alcohol intake of
patients who report
regular or binge drink-
ing at the next rou-
tine health visit.

C T H 3 31 29 28 7 5 38

Asthma
Patients with diagnosed

moderate to severe
asthma should have
had some historical
evaluation of asthma
precipitants within 6
months of diagnosis.

C D H 3 4 4 33 2 2 0

Patients with diagnosed
moderate to severe
asthma should have
baseline spirometry or
peak flow performed
within 6 months of
diagnosis.

C D L 3 4 4 46 2 2 0

Patients with diagnosed
moderate to severe
asthma should have
been prescribed a �2-
agonist inhaler for
symptomatic relief of
exacerbations.

C T M 3 26 29 91 23 21 86

Patients who report us-
ing a �2-agonist in-
haler �3 times/d on a
daily basis (not only
during an exacerba-
tion) should be pre-
scribed a longer-acting
bronchodilator (the-
ophylline) and/or an
anti-inflammatory
agent (inhaled cortico-
steroids, cromolyn).

C T M 3 7 8 41 3 3 72
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Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Patients with moderate to
severe asthma should
not receive �-blocker
medications (e.g.,
atenolol, propranolol).

C T M 3 26 29 76 23 21 81

Patients requiring long-
term treatment with
systemic corticoste-
roids during any 12-
month period should
have been prescribed
inhaled corticosteroids
during that same time
period.

C T M 3 4 4 26 0 0 NA

Patients receiving long-
term theophylline
therapy (�600 mg/d
for �6 months)
should have �1 se-
rum theophylline level
determination per year.

C F L 3 2 2 0 2 2 0

Patients with diagnosed
moderate to severe
asthma should have
had a documented in-
fluenza vaccination in
September to January
of the previous year.

C T I 3 23 26 37 22 20 57

All patients seen for an
acute asthma exacer-
bation should have a
history taken for all
current medications.

C T H 3 15 32 56 7 7 70

All patients seen for an
acute asthma exacer-
bation should have a
history taken for pre-
vious hospitalizations
and emergency depart-
ment visits for asthma.

C T H 3 15 32 16 7 7 0

All patients seen for an
acute asthma exacer-
bation should have a
history taken of previ-
ous episodes of respi-
ratory failure requiring
intubation.

C T H 3 15 32 5 7 7 0

Patients presenting to
the physician’s office
with an asthma exac-
erbation or historical
worsening of asthma
symptoms should have
lung function assessed
by using PEF or FEV1.

C T L 3 19 34 27 9 9 38

At the time of an exac-
erbation, patients tak-
ing theophylline
should have theophyl-
line level measured.

C T L 3 2 3 0 0 0 NA

A physical examination
of the chest should be
performed on patients
presenting with an
asthma exacerbation
in the physician’s
office or emergency
department.

C T P 3 13 23 87 6 7 100

Patients presenting to
the physician’s office
or emergency depart-
ment with an FEV1 or
PEF �70% of baseline
should be treated with
�2-agonists before
discharge.

C T M 3 2 3 100 0 0 NA
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Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Patients who receive
treatment with �2-
agonists in the physi-
cian’s office or emer-
gency department for
FEV1 �70% of base-
line should have an
FEV1 or PEF measure-
ment repeated before
discharge.

C T L 3 2 3 57 0 0 NA

Patients with an FEV1 or
PEF �70% of baseline
after treatment for an
asthma exacerbation
in the physician’s of-
fice should be placed
on an oral corticoste-
roid taper.

C T M 3 0 0 NA 0 0 NA

Patients admitted to the
hospital for an asthma
exacerbation should
have oxygen satura-
tion measured.

C T L 3 3 9 96 1 1 100

Hospitalized patients
should receive sys-
temic steroids (either
oral or IV).

C T M 3 3 9 31 1 1 0

Hospitalized patients
should receive treat-
ment with �2-agonists.

C T M 3 3 9 71 1 1 0

Hospitalized patients
with oxygen satura-
tion �90% should
receive supplemental
oxygen, unless PCO2
�40 mm Hg is previ-
ously documented.

C T O 3 0 0 NA 0 0 NA

Hospitalized patients
with PCO2 �40 mm
Hg should receive �1
additional blood gas
measurement to eval-
uate response to
treatment, unless PCO2
�40 mm Hg is previ-
ously documented.

C T L 3 0 0 NA 0 0 NA

Hospitalized patients
should not receive
sedative drugs (e.g.,
anxiolytics), except if
on a ventilator, physi-
ologically dependent
on sedatives, or in
alcohol withdrawal.

C T M 3 3 9 82 1 1 100

Patients newly pre-
scribed inhaled bron-
chodilators should be
concurrently given
either a spacer device
or instructions in
proper use of an MDI.

C T E 3 4 5 34 1 1 0

Patients hospitalized for
an asthma exacerba-
tion should receive
outpatient follow-up
contact within 14 days.

C F O 3 3 8 60 2 1 55

Atrial fibrillation
Patients presenting with

new-onset atrial fibril-
lation or atrial fibrilla-
tion of unknown du-
ration should be asked
about alcohol use and
stimulant drug use at
presentation.

C D H 3 42 181 15 21 19 39
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Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Patients presenting with
new-onset atrial fibril-
lation or atrial fibrilla-
tion of unknown du-
ration should have
thyroid function
checked within the
first 2 weeks of pre-
sentation.

C D L 3 42 60 9 22 18 4

Patients with atrial fibril-
lation of �48 hours’
or unknown duration
who do not have con-
traindications to war-
farin should receive
warfarin if they are
�65 years of age
with �1 other risk
factor for stroke.

C T M 1 9 11 54 5 6 100

Patients with atrial fibril-
lation of �48 hours’
or unknown duration
who do not have con-
traindications to war-
farin should receive
warfarin if they are
�65 years of age.

C T M 1 27 44 57 17 16 27

Patients with chronic
atrial fibrillation who
have contraindications
to warfarin or have
declined warfarin ther-
apy should receive
aspirin if they are
�65 years of age
with �1 other risk
factor for stroke.

C T M 1 2 3 0 0 0 NA

Patients with atrial fibril-
lation who do not
have contraindications
to warfarin should be
started on warfarin
within 2 weeks of
presenting with new-
onset ischemic or em-
bolic stroke.

C T M 1 0 0 NA 0 0 NA

Patients with atrial fibrilla-
tion who do not have
contraindications to war-
farin should be started
on warfarin within 1
week of presenting
with new-onset TIA.

C T M 1 0 0 NA 0 0 NA

Patients with atrial fibril-
lation of �48 hours’
or unknown duration
who are undergoing
elective electrical or
chemical cardioversion
should receive antico-
agulation for �3
weeks before cardio-
version unless they
have had transesopha-
geal echocardiography
within 24 hours of
cardioversion that in-
dicates no clot.

C T M 3 5 8 13 2 1 54

All patients with atrial
fibrillation of �48
hours’ or unknown du-
ration should receive
anticoagulation for �4
weeks after cardiover-
sion unless there are
contraindications to
anticoagulation.

C T M 3 4 5 36 2 1 54
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Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Patients with atrial fibril-
lation started on war-
farin therapy should
have an INR checked
within 1 week of the
first dose.

C F L 3 7 12 22 4 5 100

Benign prostatic
hypertrophy

Patients with diagnosed
benign prostatic hy-
pertrophy who report
recent symptoms of
prostatism and who
are taking anticholin-
ergic or sympathomi-
metic medications
should have discontin-
uation or dose reduc-
tion of these medica-
tions offered or
discussed within 1
month of when symp-
toms are noted.

C D M 3 7 9 37 9 6 0

Patients with diagnosed
benign prostatic hy-
pertrophy who report
symptoms of moder-
ate prostatism should
have treatment op-
tions discussed or of-
fered within 1 month
of when symptoms
are noted.

C T E 3 Excluded Excluded

Patients with diagnosed
benign prostatic hy-
pertrophy should be
offered surgical ther-
apy within 2 months
of any continued re-
ports of moderate
symptoms of prostat-
ism after �1-adrener-
gic therapy, unless the
patient is not a
surgical candidate.

C T S 2 6 7 0 11 12 0

Patients with diagnosed
benign prostatic hy-
pertrophy who have
surgical therapy
should have their
symptoms reassessed
6 months after initia-
tion of therapy.

C F H 3 9 13 44 2 1 100

Patients with diagnosed
benign prostatic hyper-
trophy who have �1-
adrenergic therapy
should have their symp-
toms reassessed 6
months after initiation of
therapy.

C F H 3 5 7 68 14 14 69

Breast cancer
If a palpable breast mass

has been detected,
�1 of the following
procedures should be
completed within 3
months: FNA, mam-
mography, ultrasonog-
raphy, biopsy, and/or
a follow-up visit.

C D L 3 Excluded Excluded
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Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

If a breast mass has
been detected on 2
separate occasions,
then a biopsy, FNA, or
ultrasonography should
be performed within 3
months of the second
visit.

C D L 3 Excluded Excluded

A biopsy or FNA should
be performed within
6 weeks either when
the mammography
suggests malignant
disease or the persis-
tent palpable mass is
not cystic on ultra-
sonography.

C D S 3 Excluded Excluded

A biopsy should be per-
formed within 6
weeks if FNA cannot
rule out malignant
disease.

C D S 3 Excluded Excluded

Women with stage I or
stage II breast cancer
should be offered a
choice of modified
radical mastectomy or
breast-conserving sur-
gery, unless contrain-
dications to breast-
conserving surgery are
present.

C T S 1 Excluded Excluded

Women treated with
breast-conserving sur-
gery should begin ra-
diation therapy within
6 weeks of complet-
ing either of the fol-
lowing: the last surgi-
cal procedure on the
breast (including re-
constructive surgery
that occurs within 6
weeks of primary re-
section) or chemother-
apy, if patient receives
adjuvant chemother-
apy, unless wound
complications prevent
the initiation of treat-
ment.

C T L 3 Excluded Excluded

Women with invasive
breast cancer that is
node-positive, or
node-negative with a
primary tumor �1 cm,
should be treated with
adjuvant systemic
therapy, including
combination chemo-
therapy and/or ta-
moxifen (20 mg/d).

C T M 1 Excluded Excluded

Women with a history
of breast cancer
should have yearly
mammography.

C F L 1 Excluded Excluded

Women with metastatic
breast cancer should
be offered hormonal
therapy, chemother-
apy, and/or enroll-
ment in a clinical trial
with documentation of
informed consent
within 6 weeks of the
identification of me-
tastases.

C T M 3 Excluded Excluded
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Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Cancer pain
Patients with metastatic

cancer to bone should
have the presence or
absence of pain noted
at least every 6
months.

C F H 3 2 3 78 3 4 75

Cancer patients whose
pain is uncontrolled
should be offered a
change in pain man-
agement within 24
hours of the pain re-
port.

C T M 3 3 3 20 4 5 71

Patients receiving eme-
togenic chemotherapy
should be offered
concurrent potent an-
tiemetic therapy (e.g.,
5-HT blockade).

C T M 3 4 6 19 4 3 54

Cerebrovascular disease
Patients who receive an-

ticoagulant or anti-
platelet therapy for
acute stroke within 7
days of presentation
should receive a head
CT or MRI before ini-
tiation of anticoagu-
lant or antiplatelet
treatment.

C D L 3 8 15 75 2 1 79

Patients with new diag-
noses of stroke with-
out a known cardiac
source should be
started on antiplatelet
therapy within 1 week
of the diagnosis unless
a contraindication is
documented.

C T M 1 9 15 44 4 3 54

Patients with new diag-
nosis of TIA without a
known cardiac source
should be started on
antiplatelet therapy
within 1 week of the
diagnosis unless a
contraindication is
documented.

C T M 1 8 12 56 2 1 64

Patients with a docu-
mented history of
stroke or TIA without
a known cardiac
source should be re-
ceiving daily antiplate-
let treatment, unless a
contraindication is
documented.

C T M 1 25 39 56 30 27 79

Patients who present for
care with carotid ar-
tery symptoms and
receive a diagnosis of
TIA or stroke should
have a carotid artery
imaging study within
6 months before or 1
month after the
event, unless the pa-
tient is not a candi-
date for carotid sur-
gery.

C D L 1 9 18 84 4 3 43
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Patients admitted with a
newly diagnosed
stroke should have an
assessment of func-
tional status and swal-
lowing before dis-
charge.

C F H 3 8 16 66 1 1 100

Patients presenting with
a new diagnosis of
stroke should have a
neurologic examina-
tion at presentation.

C D P 3 10 19 92 4 3 74

Patients presenting with
a new diagnosis of
TIA should have a
neurologic examina-
tion at presentation.

C D P 3 9 15 47 2 1 64

Patients who smoke and
present with stroke
but are not hospital-
ized should be coun-
seled to stop smoking
at the time they
present with the
stroke.

C F H 3 2 4 0 0 0 NA

Patients who smoke and
present with TIA but
are not hospitalized
should be counseled
to stop smoking at
the time they present
with the TIA.

C F H 3 2 3 0 0 0 NA

Colorectal cancer
Patients documented in

the chart as having �1
first-degree relative with
colorectal cancer should
be offered �1 of the
following colon cancer
screening tests beginning
at age 40 years: FOBT
(if not done in the past
2 years), sigmoidoscopy
(if not done in the past
5 years), colonoscopy (if
not done in the past 10
years), double-contrast
barium enema (if not
done in the past
5 years).

P S L 1 22 24 71 9 9 61

Providers should offer to
remove all polyps that
are �1 cm in size
and/or have adeno-
matous histologic
characteristics within 3
months of detection.

P T S 3 24 39 92 18 22 79

Procedure note docu-
mentation for endo-
scopic management of
polyps should include
the location of any
polyps removed endo-
scopically and the
polyp type (sessile vs.
pedunculated).

P D S 3 26 51 22 16 23 59

All patients with positive
results on screening
sigmoidoscopy should
be offered a diagnos-
tic colonoscopy within
3 months.

P D L 2 3 2 72 3 3 39
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If results of a screening
FOBT are positive, a
diagnostic evaluation
of the colon should
be offered within 3
months.

P D L 1 30 56 45 23 25 34

Patients who have un-
dergone surgical re-
section for colon or
rectal cancer should
have documentation
in the chart that
colonoscopy or barium
enema with sigmoid-
oscopy was offered
within the preceding
12 months.

C D L 2 2 2 60 0 0 NA

Patients with diagnosed
colon cancer but no
metastatic disease
should be offered a
wide resection with
anastomosis within 6
weeks of diagnosis.

C T S 2 4 4 100 1 100

Patients who undergo a
wide surgical resection
should have negative
margins noted on the
most recent final pa-
thology report or have
documentation that
they were offered
repeated resection if
they have stage I
colon cancer.

C T S 2 2 2 100 0 0 NA

Patients with stage III
colon cancer who
have undergone a
surgical resection
should be offered ad-
juvant chemotherapy
to start within 6 weeks
of surgery with a pub-
lished 5-FU–containing
regimen (or be enrolled
in a clinical trial with
documentation of in-
formed consent).

C T M 1 1 1 100 1 100

Patients with a preoper-
ative diagnosis of
stage I rectal cancer
should be offered low
anterior resection, ab-
dominal perineal re-
section, or full-thick-
ness local excision, or
should be offered en-
rollment in a clinical
trial with documenta-
tion of informed con-
sent, within 6 weeks
of diagnosis.

C T S 2 0 0 NA 0 0 NA

Patients who undergo a
wide surgical resection
should have negative
margins noted on the
most recent final pa-
thology report or have
documentation that
they were offered
repeated resection if
they have stage I
rectal cancer or stage
II or III rectal cancer
that is not invading
other organs (not a
T4 lesion).

C T S 2 0 0 NA 0 0 NA
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Patients with stages I, II,
and III colorectal can-
cer should receive
colonoscopy or dou-
ble-contrast barium
enema within a year
of curative surgery if
cancer did not occur
within 12 months
preoperatively.

C F L 2 3 3 100 1 100

Community-acquired
pneumonia

Patients �65 years of
age or with coexisting
illness and a diagnosis
of pneumonia should
receive a WBC on the
day of presentation.

A D L 3 32 52 35 25 25 79

Patients �65 years of
age or with coexisting
illness and a diagnosis
of pneumonia should
receive BUN on the
day of presentation.

A D L 3 32 52 31 25 25 69

Nonhospitalized persons
�65 years of age
who have diagnosed
pneumonia with no
known bacteriologic
cause and no coexist-
ing illness should be
offered an oral empiri-
cal macrolide, unless
allergic.

A T M 3 10 8 66 3 5 41

Nonhospitalized persons
�65 years of age with
diagnosed pneumonia
but no known bacteri-
ologic cause and with co-
existing illnesses should
be offered 1 of the
following oral empirical
antibiotic regimens: a
second-generation
cephalosporin, trimetho-
prim–sulfamethoxazole,
or a �-lactamase
inhibitor combination.

A T M 3 10 15 37 4 4 22

Persons treated for
pneumonia should
have follow-up con-
tact with a provider
within 6 weeks after
discharge or diagnosis.

A F O 3 18 25 65 12 11 75

COPD
Patients with COPD

who are receiving
bronchodilator therapy
and have not had spi-
rometry in the previ-
ous 12 months should
have spirometry per-
formed within 3
months after initiation
of therapy.

C D P 3 7 13 51 3 2 52

Patients with new diag-
noses of COPD who
smoke should be
counseled or referred
for smoking cessation
within 3 months of
the new diagnosis of
COPD.

C T E 3 5 9 80 4 2 100
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All patients receiving
regular bronchodilator
treatment for COPD
symptoms should be
receiving ipratropium,
unless intolerance is
documented.

C T M 3 46 86 63 88 62 86

Patients newly pre-
scribed inhaled bron-
chodilators should be
concurrently given
either a spacer device
or instructions in
proper use of an MDI.

C T E 3 21 38 22 7 5 23

Patients with COPD
should have a theo-
phylline level checked
within 1 week of either
initiation or increase
of theophylline dose.

C F L 3 2 5 47 4 4 32

In patients receiving theo-
phylline, if a serum
theophylline level
exceeds 111 �mol/L,
the dose should be
modified within 1 day
of the measurement.

C T M 3 2 3 69 1 1 100

In patients receiving theo-
phylline, if a serum theo-
phylline level exceeds
111 �mol/L, retesting
of level should be per-
formed within 1 week,
unless theophylline was
withdrawn.

C T L 3 1 1 0 0 0 NA

Patients with COPD
should receive home
oxygen if their base-
line room air oxygen
saturation is �88% at
rest (not during an
exacerbation).

C T O 1 2 2 0 0 0 NA

The outpatient COPD
medications should be
documented in the medi-
cal record at the time of
a COPD exacerbation.

C D H 3 40 207 64 48 47 66

Information on previous
hospitalizations, urgent
care, or emergency
department visits for
COPD (e.g., time of
most recent visit or
number per year)
should be documented
in the medical record
at the time of a
COPD exacerbation.

C D H 3 40 207 33 48 47 38

The presence or absence
of new cough should be
documented in the medi-
cal record at the time of
a COPD exacerbation.

C D H 3 40 207 54 48 47 65

Vital signs, including
respiratory rate, pulse,
temperature, and
blood pressure, should
be documented in the
medical record at the
time of a COPD
exacerbation.

C D P 3 40 207 64 48 47 82

A chest examination
should be documented
in the medical record
at the time of a
COPD exacerbation.

C D P 3 40 207 92 48 47 91
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Patients who are admit-
ted to the hospital for
an exacerbation of
COPD and have a
history of coronary
disease should have
ECG within 24 hours
of admission.

C D L 3 8 32 67 13 8 61

A theophylline level
should be obtained
for patients taking
theophylline who are
hospitalized with an
exacerbation of COPD.

C D L 3 5 24 9 6 5 14

A theophylline level
should be obtained
for patients taking
theophylline who
present in the outpa-
tient setting with an
exacerbation of COPD.

C D L 3 3 15 65 6 5 40

Patients presenting with
COPD exacerbation
should have oxygen
administered if the oxy-
gen saturation is �88%
or PO2 is �55 mm Hg.

C T O 3 3 7 53 8 7 74

Patients presenting with
COPD exacerbation
should be admitted to
the hospital if acute
ischemia is documented
in the medical record on
the date of presentation.

C T O 3 1 2 0 0 0 NA

Patients hospitalized with
a COPD exacerbation
should be admitted to
a critical care bed
when severe dyspnea
(breathing rate �35
breaths/min with ac-
cessory muscle use)
occurs despite initial
therapeutic measures.

C T O 3 2 7 75 5 5 39

Patients with COPD
hospitalized for an
exacerbation should
be discharged on
home oxygen if the
last documented oxy-
gen saturation before
discharge is �88%.

C T O 3 0 0 NA 1 0

CAD
Patients with newly di-

agnosed CAD should
receive aspirin within
1 week of the diagno-
sis of CAD, unless
they have a contrain-
dication to aspirin.

C T M 1 30 40 49 17 14 75

Patients with a previous
diagnosis of CAD who
are not taking aspirin
and do not have con-
traindications to aspi-
rin should receive
aspirin within 1 week
of any visit to a pro-
vider in which CAD
was addressed.

C T M 1 127 178 56 113 106 43

W-180 21 December 2004 Annals of Internal Medicine Volume 141 • Number 12 www.annals.org



Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Patients with new diag-
noses of CAD who
smoke should have
documentation of
counseling on smoking
cessation at the time
of CAD diagnosis.

C T E 1 10 22 29 5 3 0

Patients with a diagnosis
of unstable angina
should receive aspirin
within 2 hours of ad-
mission or presenta-
tion to the emergency
department.

C T M 1 40 93 64 31 32 80

Patients admitted with
the diagnosis of un-
stable angina who
have angina �5 min-
utes at rest associated
with ischemic ST-seg-
ment changes and do
not have contraindica-
tions to heparin should
receive heparin within
2 hours of initial ECG
demonstrating ischemic
changes, and continu-
ous heparin infusion or
subcutaneous LMWH
for �24 hours (or until
26 hours after ECG
with ischemic changes).

C T M 1 2 3 48 0 0 NA

Patients admitted with
the diagnosis of un-
stable angina who
have angina �5 min-
utes at rest associated
with ischemic ST-seg-
ment changes should
receive �-blockers
within 4 hours (unless
they have contraindi-
cations to �-blockers).

C T M 1 2 3 48 0 0 NA

Patients presenting with
acute MI should
receive �160 mg of
aspirin within 2 hours
of presentation or ad-
mission unless they
have contraindications
to aspirin.

C T M 1 6 9 87 1 1 100

Patients �75 years of
age presenting with
an acute MI who are
within 12 hours of the
onset of MI symptoms
and who do not have
contraindications to
thrombolysis or revas-
cularization should re-
ceive a thrombolytic
agent within 1 hour
of the time ECG ini-
tially shows ST-seg-
ment elevation �0.1
mV in 2 or more con-
tiguous leads, or a left
bundle-branch block
not known to be old.

C T M 1 1 1 0 0 0 NA
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Patients admitted within
12 hours of the onset
of acute MI who do
not have contraindica-
tions to heparin
should receive heparin
(subcutaneous or IV)
for �24 hours unless
they have received
streptokinase, APSAC,
or urokinase.

C T M 3 1 1 100 0 0 NA

Patients admitted with
acute MI should re-
ceive a �-blocker
within 12 hours of
admission (unless they
have contraindications
to �-blockers).

C T M 1 7 11 70 1 1 100

Patients admitted with
acute MI should not
receive short-acting
nifedipine during hos-
pitalization.

C T M 1 11 18 100 4 4 100

Patients admitted with
acute MI should not
receive any calcium-
channel blocker if
they have a reduced
LVEF (�0.4) or heart
failure during the hos-
pitalization.

C T M 1 3 3 100 1 1 100

Patients discharged after
an acute MI who do
not have contraindica-
tions to aspirin should
be discharged on aspirin.

C T M 1 11 18 88 4 4 11

Patients discharged after
an acute MI should
be discharged on a
�-blocker (unless they
have contraindications
to �-blockers).

C T M 1 10 17 73 4 4 20

Patients discharged after
an acute MI who
have an LVEF �0.4
documented at any
time during the hospi-
talization should re-
ceive ACE inhibitors at
discharge (unless they
have contraindications
to ACE inhibitors).

C T M 1 4 4 47 2 1 0

Patients with CAD who
do not have contrain-
dications to revascu-
larization should be
offered PTCA or coro-
nary artery bypass
surgery within 1
month of coronary
angiography if they
have 3-vessel CAD
and an LVEF �0.4.

C T S 1 5 9 49 0 0 NA

Patients with CAD who
do not have contrain-
dications to revascu-
larization should be
offered coronary ar-
tery bypass surgery
within 1 month of
coronary angiography
if they have left main
stenosis �50%.

C T S 1 3 4 60 2 2 52
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Patients age 40 to 75
years who have a high-
risk stress test result
should be offered cor-
onary angiography
within 6 weeks of the
stress test (unless they
have contraindications
to revascularization).

C D L 3 2 3 100 0 0 NA

Patients with newly diag-
nosed CAD should have
12-lead ECG at diagnosis.

C D L 3 37 51 37 24 19 51

Patients with newly diag-
nosed angina should
have hemoglobin level
and/or hematocrit
measured at diagnosis.

C D L 3 24 33 70 2 1 41

Patients with newly diag-
nosed unstable angina
should have hemoglobin
level and/or hematocrit
measured at diagnosis.

C D L 3 39 81 73 31 29 95

Patients being evaluated
for unstable angina or
to rule out unstable an-
gina should have blood
pressure measured.

C D P 3 36 95 84 20 20 86

Patients being evaluated
for unstable angina or
to rule out unstable an-
gina should have their
heart rate measured.

C D P 3 36 95 85 20 20 86

Patients being evaluated
for unstable angina or
to rule out unstable
angina should have a
heart examination.

C D P 3 36 95 89 20 20 86

Patients being evaluated
for unstable angina or
to rule out unstable
angina should have a
lung examination.

C D P 3 36 95 86 20 20 86

Patients being evaluated
for unstable angina or
to rule out unstable
angina should have
12-lead ECG.

C D L 3 36 95 65 20 20 59

Patients admitted with
unstable angina should
receive cardiac monitor-
ing (i.e., telemetry).

C D L 3 37 80 61 30 28 90

Patients admitted with
unstable angina
should have repeated
ECG 12 to 36 hours
after admission.

C D L 3 34 72 47 30 28 80

Patients admitted with
unstable angina who
have any of the con-
ditions below should
have a measurement
of LVEF by echocardi-
ography, radionuclide
scan, or ventriculogra-
phy during their hos-
pitalization or within
10 days of discharge
unless a previous LVEF
is documented in the
past year: a history of MI,
left bundle-branch block
on resting ECG, cardio-
megaly by examination,
cardiomegaly on chest
radiography, or a diag-
nosis of heart failure.

C D L 3 13 23 39 11 13 51
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Patients hospitalized for
the diagnosis of MI or
to rule out MI should
have blood pressure
measured.

C D P 3 25 48 82 27 22 100

Patients hospitalized for
the diagnosis of MI or
to rule out MI should
have heart rate docu-
mented.

C D P 3 25 48 82 27 22 97

Patients hospitalized for
the diagnosis of MI or
to rule out MI should
have a heart examination.

C D P 3 25 48 82 27 22 93

Patients hospitalized for
the diagnosis of an
MI or to rule out MI
should have a lung
examination.

C D P 3 25 48 82 27 22 100

Patients hospitalized
with MI should have
an assessment of
LVEF before discharge
if they have any risk
factors for low LVEF
(unless it is noted dur-
ing hospitalization that
before admission LVEF
was �0.4).

C D L 3 1 2 0 2 2 32

Patients hospitalized with
an MI who have a
history of MI but no
risk factors for low LVEF
should have an assess-
ment of LVEF during
the hospitalization or
within 2 weeks of dis-
charge (unless it is
noted during hospitaliza-
tion that before admis-
sion LVEF was �0.4).

C D L 3 3 4 100 1 1 100

Patients �75 years of
age with an MI should
be offered symptom-
limited stress testing or
coronary angiography
within 8 weeks of the
MI (unless they have
contraindications to
revascularization).

C D L 3 6 7 90 3 3 53

Patients �75 years of
age who are admitted
after cardiac arrest
and have positive re-
sults on a stress test
during hospitalization
should be offered cor-
onary angiography
before discharge (un-
less revascularization is
contraindicated).

C D L 3 2 2 100 2 2 100

Depression
Clinicians should ask

about the presence or
absence of depression
or depressive symp-
toms in any person
with any of the fol-
lowing risk factors:
history of depression,
death in family in past
6 months, or alcohol
or other drug abuse.

C S H 3 123 167 66 94 91 87
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If depression is diag-
nosed, the presence
or absence of alcohol
or other drug abuse
should be documented.

C D H 3 32 36 37 14 15 78

If depression is diag-
nosed, medication use
should be documented.

C D H 3 32 36 76 14 15 100

If depression is diag-
nosed, general medical
comorbid conditions
should be elicited and
documented in the chart.

C D H 3 32 36 81 14 15 100

Once major depression
has been diagnosed,
treatment with antide-
pressant medication and/
or psychotherapy should
begin within 2 weeks.

C T M 1 32 34 84 14 15 86

Presence or absence of
suicidal ideation
should be documented
during the first or sec-
ond diagnostic visit.

C D H 3 42 49 17 16 17 70

Persons with suicidality
should be asked if
they have specific plans
to carry out suicide.

C D H 3 11 8 77 11 12 52

Persons with suicidality
and any of the fol-
lowing risk factors
should be hospitalized:
psychosis, current
alcohol or drug abuse
or dependency, or
specific plans to carry
out suicide (e.g., ob-
taining a weapon, putt-
ing affairs in order,
writing a suicide note).

C T O 3 5 4 27 5 4 78

Antidepressants should
be prescribed at ap-
propriate dosages.

C T M 1 28 31 71 13 13 63

Antianxiety agents should
not be prescribed as a
sole means of treating
depression.

C T M 1 32 35 100 9 11 100

Medication treatment
visits or telephone
contacts should occur
at least once in the
2 weeks following
initial diagnosis.

C F O 3 28 31 32 13 13 73

Persons hospitalized
for depression should
have follow-up with
a mental health spe-
cialist or their primary
care physician within
2 weeks of discharge.

C F O 3 14 21 49 19 26 57

Patients with major
depression who have
medical record docu-
mentation of improve-
ment of symptoms
within 6 weeks of
starting antidepressant
treatment should be
continued on an anti-
depressant for �4
additional months.

C F M 1 28 31 45 13 13 92
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At each visit during
which depression is
discussed during the
first year of treatment,
degree of response or
remission and side ef-
fects of medications
should be assessed
and documented.

C F H 3 12 9 58 10 11 83

Diabetes
Patients �75 years of

age with �1 fasting
blood glucose level
�6.99 mmol/L (�126
mg/dL) or postprandial
blood glucose level
�11.1 mmol/L (�200
mg/dL) should have a
diagnosis of diabetes
noted in progress
notes or problem list.

C D L 3 83 133 93 95 71 98

Patients with diabetes
should have glycosy-
lated hemoglobin or
fructosamine levels
measured every 6
months.

C F L 1 155 245 32 205 156 56

Patients with diabetes
should have an annual
eye and vision exami-
nation.

C F P 1 155 245 26 205 156 36

Patients with diabetes
should have total se-
rum cholesterol and
HDL cholesterol tests
documented.

C F L 3 155 245 63 205 156 81

Patients with diabetes
should have measure-
ment of urine protein
(annual) documented.

C F L 3 155 245 33 205 156 57

Patients with diabetes
should have an exam-
ination of their feet at
least twice per year.

C F P 3 155 245 56 205 156 72

Patients with diabetes
should have a mea-
surement of blood
pressure at every visit.

C F P 3 155 245 65 205 156 67

Patients taking insulin
should monitor their
glucose levels at home
unless documented to
be unable or unwilling.

C F L 3 63 103 54 108 74 85

Patients with newly
diagnosed diabetes
should receive dietary
and exercise counseling.

C T E 2 42 67 42 26 20 64

Patients with type 2 dia-
betes mellitus in whom
dietary therapy has
failed should receive
oral hypoglycemic
therapy.

C T M 3 6 10 51 10 7 13

Patients with type 2 dia-
betes mellitus in whom
oral hypoglycemic agents
have failed should be
offered insulin.

C T M 3 6 10 61 5 3 55

Patients with diabetes
and proteinuria should
be offered an ACE
inhibitor within 3
months of the nota-
tion of proteinuria un-
less contraindicated.

C T M 1 24 35 67 69 50 70
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Patients with diabetes
should have a fol-
low-up visit at least
every 6 months.

C F O 3 155 245 68 205 156 89

Dyspepsia and peptic ulcer
disease

Patients presenting with
a new episode of dys-
pepsia should have the
presence or absence of
NSAID use noted in the
medical record on the
date of presentation.

C D H 2 45 39 37 17 16 24

Patients with new dys-
pepsia who have sig-
nificant unintentional
weight loss (�15 lb in
the past 3 months),
guaiac-positive stool if
not taking NSAIDs,
and dysphagia on the
date of presentation
should have endos-
copy performed within
1 month, unless en-
doscopy has been
performed in the
previous 6 months.

C D L 2 6 6 48 0 0 NA

For patients with docu-
mented peptic ulcer
disease who have been
noted to use NSAIDs
or aspirin within 2
months before diag-
nosis, the medical rec-
ord should indicate a
reason why NSAIDs or
aspirin will be continued
or advice to the patient
to discontinue NSAIDs
or aspirin at diagnosis.

C T M 2 4 8 71 1 1 0

Patients with a gastric
ulcer confirmed by
endoscopy should
have �3 biopsies dur-
ing endoscopy and/or
follow-up endoscopy
within 3 months.

C T L 3 2 3 0 1 1 0

Patients with endoscopi-
cally documented pep-
tic ulcer disease should
be offered endoscopic
treatment or surgery
within the next 24
hours if continued
oozing, bleeding, or
spurting of blood or a
visible vessel (or pig-
mented protuberance)
are documented in
the endoscopy note.

C T S 1 1 3 100 0 0 NA

Patients with a docu-
mented peptic ulcer
disease complication
who have had a posi-
tive test result for
Helicobacter pylori (by
biopsy, breath test, or
positive serologic results
not previously treated)
within 3 months after
the complication should
be started on an H. pylori
eradication regimen
within 1 month of the
positive test result.

C T M 1 0 0 NA 1 1 100
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Patients with endoscopi-
cally confirmed peptic
ulcer disease whose
symptoms of dyspep-
sia or documented
ulcers recur within 6
months after eradica-
tion therapy for H.
pylori should receive
confirmatory testing
for successful H. py-
lori cure by endo-
scopic biopsy or ure-
ase breath test within
1 month of symptom
recurrence.

C F L 2 1 2 0 0 0 NA

Patients with a history
of peptic ulcer disease
complications in the
past year should have
results of H. pylori
testing documented in
the medical record in
the same time period.

C F L 1 5 5 0 3 3 29

Headache
Patients with new-onset

headache should be
asked about the loca-
tion of the pain.

A D H 3 50 66 52 25 29 64

Patients with new-onset
headache should be
asked about associ-
ated symptoms.

A D H 3 50 66 43 25 29 50

Patients with new-onset
headache should be
asked about their
temporal profile.

A D H 3 50 66 50 25 29 46

Patients with new-onset
headache should be
asked about the de-
gree of severity of the
headache.

A D H 3 50 66 34 25 29 38

Patients with new-onset
headache should be
asked about family
history of headache.

A D H 3 50 66 2 25 29 2

Patients with new-onset
headache should be
asked about any pos-
sible aggravating or
alleviating factors.

A D H 3 50 66 40 25 29 31

Patients with new-onset
headache should have
an examination evaluat-
ing the cranial nerves.

A D P 3 50 66 36 25 29 42

Patients with new-onset
headache should have
an examination evalu-
ating the fundi.

A D P 3 50 66 25 25 29 14

Patients with new-onset
headache should have
an examination evalu-
ating deep tendon
reflexes.

A D P 3 50 66 25 25 29 14

Patients with new-onset
headache should have
an examination evaluat-
ing their blood pressure.

A D P 3 50 66 70 25 29 73

CT or MRI scanning is
indicated in patients
with new-onset head-
ache and abnormal
results on neurologic
examination.

A D L 3 6 7 51 2 3 0

W-188 21 December 2004 Annals of Internal Medicine Volume 141 • Number 12 www.annals.org



Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

CT or MRI scanning is
indicated in patients
with new-onset head-
ache and a severe
headache.

A D L 3 8 9 31 4 4 19

Skull radiography should
not be part of an eval-
uation for headache.

A D L 2 86 78 98 58 60 98

Patients with acute mild
migraine or tension
headache should have
tried aspirin, acetamino-
phen, or other NSAIDs
before being offered
any other medication.

A T M 1 22 19 79 11 10 84

For patients with acute,
moderate, or severe
migraine headache, 1
of the following
should have been
tried before any other
agent is offered: ke-
torolac, sumatriptan,
dihydroergotamine,
ergotamine, chlor-
promazine, or meto-
clopramide.

A T M 1 3 2 43 2 2 38

Recurrent moderate or
severe tension head-
aches should be
treated with a trial of
tricyclic antidepressant
agents, if there are no
medical contraindica-
tions to use.

A T M 1 2 1 0 0 0 NA

If a patient has �2 mod-
erate to severe migraine
headaches each month,
then prophylactic treat-
ment with 1 of the
following agents should
be offered: �-blockers,
calcium-channel blockers,
tricyclic antidepressants,
naproxen, aspirin, flu-
oxetine, valproate, or
cyproheptadine.

A T M 1 2 1 76 0 0 NA

Sumatriptan and ergota-
mine should not be
concurrently adminis-
tered.

A T M 3 8 4 79 8 9 97

Opioid agonists and bar-
biturates should not
be first-line therapy
for migraine or ten-
sion headaches.

A T M 3 28 26 92 14 13 90

Sumatriptan and ergota-
mine should not be
given in patients with
a history of uncon-
trolled hypertension.

A T M 2 1 1 100 5 4 100

Sumatriptan and ergota-
mine should not be
given in patients with
a history of ischemic
heart disease or angina.

A T M 2 16 21 100 18 16 87

Congestive heart failure
Patients with newly di-

agnosed heart failure
who are beginning
medical treatment
should have ejection
fraction evaluated
within 1 month of the
start of treatment.

C D L 3 12 23 27 14 11 47
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Patients with newly di-
agnosed heart failure
should have a history
at diagnosis docu-
menting the presence
or absence of previous
MI or cardiac disease.

C D H 3 19 34 53 19 14 80

Patients with newly di-
agnosed heart failure
should have a history
at diagnosis docu-
menting the presence
or absence of current
symptoms of chest
discomfort or angina.

C D H 3 19 34 63 19 14 87

Patients with newly di-
agnosed heart failure
should have the pres-
ence or absence of a
history of hyperten-
sion documented.

C D H 3 19 34 65 19 14 76

Patients with newly di-
agnosed heart failure
should have a history
of diabetes docu-
mented.

C D H 3 19 34 56 19 14 73

Patients with newly di-
agnosed heart failure
should have current
medications docu-
mented.

C D H 3 19 34 65 19 14 87

Patients with newly di-
agnosed heart failure
should have alcohol
use documented.

C D H 3 19 34 53 19 14 98

Patients with newly di-
agnosed heart failure
should have smoking
status documented.

C D H 3 19 34 50 19 14 57

Patients with newly di-
agnosed heart failure
should have their
weight documented at
presentation.

C D P 3 12 24 86 15 11 78

Patients with newly di-
agnosed heart failure
should have blood
pressure documented
at presentation.

C D P 3 12 24 100 15 11 100

Patients with newly di-
agnosed heart failure
should have lung ex-
amination documented
at presentation.

C D P 3 12 24 83 15 11 88

Patients with newly di-
agnosed heart failure
should have cardiac
examination document-
ed at presentation.

C D P 3 12 24 83 15 11 82

Patients with newly di-
agnosed heart failure
should have abdomi-
nal examination docu-
mented at presentation.

C D P 3 12 24 46 15 11 57

Patients with newly di-
agnosed heart failure
should have lower-
extremity examination
documented at pre-
sentation.

C D P 3 12 24 57 15 11 70

Patients with newly di-
agnosed heart failure
should have an exam-
ination of neck veins
documented at pre-
sentation.

C D P 3 12 24 14 15 11 62
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Patients with newly di-
agnosed heart failure
should have heart rate
documented at pre-
sentation.

C D P 3 12 24 83 15 11 82

Patients with newly di-
agnosed heart failure
should be offered
chest radiography
within 1 month of
diagnosis (unless per-
formed within the
previous 3 months).

C D L 3 8 18 9 11 8 89

Patients with newly di-
agnosed heart failure
should be offered
ECG within 1 month
of diagnosis (unless
performed within the
previous 3 months).

C D L 3 8 18 40 11 8 80

Patients with newly di-
agnosed heart failure
should be offered a
complete blood count
within 1 month of
diagnosis (unless per-
formed within the
previous 3 months).

C D L 3 8 18 44 11 8 81

Patients with newly di-
agnosed heart failure
should be offered a
serum sodium, potas-
sium, and bicarbonate
test within 1 month
of diagnosis (unless
performed within the
previous 3 months).

C D L 3 8 18 78 11 8 100

Patients with newly di-
agnosed heart failure
should be offered a
serum creatinine test
within 1 month of
diagnosis (unless per-
formed within the
previous 3 months).

C D L 3 8 18 78 11 8 100

Patients who are hospi-
talized for symptoms
of heart failure should
have their weight
documented on the
day of hospitalization.

C D P 3 23 53 29 24 34 63

Patients who are hospi-
talized for symptoms
of heart failure should
have their blood pres-
sure documented on
the day of hospitaliza-
tion.

C D P 3 23 53 74 24 34 97

Patients who are hospi-
talized for symptoms
of heart failure should
have their lung exam-
ination documented
on the day of
hospitalization.

C D P 3 23 53 82 24 34 88

Patients who are hospi-
talized for symptoms
of heart failure should
have their cardiac ex-
amination documented
on the day of hospi-
talization.

C D P 3 23 53 82 24 34 84
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Patients who are hospi-
talized for symptoms
of heart failure should
have their abdominal
examination docu-
mented on the day of
hospitalization.

C D P 3 23 53 79 24 34 86

Patients who are hospi-
talized for symptoms
of heart failure should
have their lower-ex-
tremity examination
documented on the
day of hospitalization.

C D P 3 23 53 82 24 34 81

Patients who are hospi-
talized for symptoms
of heart failure should
have an examination
of their neck veins
documented on the
day of hospitalization.

C D P 3 23 53 65 24 34 74

Patients who are hospi-
talized for symptoms
of heart failure should
have their heart rate
documented on the
day of hospitalization.

C D P 3 23 53 70 24 34 86

Patients who are hospi-
talized for heart failure
should have serum
electrolyte levels as-
sessed within 1 day of
hospitalization.

C D L 3 23 53 53 24 34 84

Patients who are hospi-
talized for heart failure
should have a serum
creatinine test within
1 day of hospitaliza-
tion.

C D L 3 23 53 53 24 34 84

Patients with a diagnosis
of heart failure who
have an ejection frac-
tion �0.4 and no
contraindications to
ACE inhibitors should
be receiving an ACE
inhibitor.

C T M 1 11 18 100 10 10 100

Patients with the diag-
nosis of heart failure
who are taking an
ACE inhibitor should
have serum potassium
levels checked every
year.

C F L 3 24 42 80 53 49 88

Patients with the diag-
nosis of heart failure
who are taking an
ACE inhibitor should
have serum creatinine
concentration checked
every year.

C F L 3 24 42 71 53 49 88

Patients with a new di-
agnosis of heart fail-
ure who are started
on medical treatment
for heart failure
should have dietary
counseling within 1
month of the start of
medical treatment.

C T E 2 12 23 7 13 10 56

Patients who have been
hospitalized for heart
failure should have
follow-up contact
within 4 weeks of
discharge.

C F O 3 17 28 65 18 15 85
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Hip fracture
Patients who have had

surgical repair of a hip
fracture should receive
a complete blood
count preoperatively.

A D L 3 0 0 NA 0 0 NA

Patients who have had
surgical repair of a hip
fracture should receive
a coagulation test pre-
operatively.

A D L 3 0 0 NA 0 0 NA

Patients who have had
surgical repair of a hip
fracture should have
received a chemistry
panel preoperatively.

A D L 3 0 0 NA 0 0 NA

Patients who have had
surgical repair of a hip
fracture should have
preoperative urinalysis.

A D L 3 0 0 NA 0 0 NA

Patients who have had
surgical repair of a hip
fracture should have
preoperative ECG.

A D L 3 0 0 NA 0 0 NA

Patients who have had
surgical repair of a hip
fracture should have
received antibiotics
prophylactically on the
same day that surgery
was performed.

A T M 1 0 0 NA 0 0 NA

Persons with hip frac-
tures should be given
prophylactic anti-
thrombotic agents at
hospital admission.

A T M 1 1 1 100 0 0 NA

Patients who have had a
hip fracture should have
documented within 2
months (before or after)
the presence or absence
of �1 modifiable risk
factor for subsequent
hip fracture.

A F H 3 1 2 0 0 0 NA

Patients �65 years of
age who report falling
should be assessed for
�2 modifiable risk
factors within 3
months of the report.

A F H 3 26 63 6 20 23 45

Menopause management
Women with a new di-

agnosis of menopause
should receive counsel-
ing about the risks and
benefits of HRT within
1 year of diagnosis.

C T E 3 Excluded Excluded

Postmenopausal women
beginning HRT should
receive counseling
about the risks and
benefits of HRT within
1 year before initiation.

C T E 3 Excluded Excluded

Hyperlipidemia
Persons �75 years of age

with preexisting heart
disease who are not
taking pharmacologic
therapy for hyperlipid-
emia should have levels
of total, HDL, and LDL
cholesterol documented
at least every 5 years.

C D L 3 98 141 55 53 45 96
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Persons �75 years
of age with newly
diagnosed coronary
disease should have
had total, HDL, and
LDL cholesterol levels
documented within
2 years before or
within 4 months
after the diagnosis
was first noted in
the medical record.

C D L 3 24 35 65 10 9 80

Patients without preex-
isting coronary disease
who are started on
pharmacologic treat-
ment for hyperlipid-
emia should have had
�2 measurements of
cholesterol levels (total
or LDL) documented
in the year before the
start of pharmacologic
treatment.

C D L 3 19 20 48 6 5 47

Patients �75 years of
age with preexisting
coronary disease who
have an untreated LDL
cholesterol level �3.37
mmol/L (�130 mg/dL)
should begin diet or
drug therapy within 3
months of the high
LDL measurement.

C T M 1 22 37 46 10 10 60

Patients �75 years of age
with preexisting coronary
disease who have an LDL
level �3.37 mmol/L
(�130 mg/dL) after 6
months of dietary cho-
lesterol-lowering treat-
ment should receive
pharmacologic therapy
for hyperlipidemia
within 2 months of
measurement.

C T M 3 2 4 33 5 5 40

Patients in whom phar-
macologic therapy for
hyperlipidemia has
been initiated should
have total, HDL, and
LDL cholesterol levels
rechecked within 4
months.

C F L 3 50 56 39 33 33 41

Patients receiving phar-
macologic therapy for
hyperlipidemia who
have had a dosage or
medication change
should have total,
HDL, and LDL choles-
terol levels rechecked
within 4 months of
the change.

C F L 3 64 161 50 69 138 61

Hypertension
All patients with average

blood pressures of
stage 1 or greater as
determined on �3
separate visits should
have a diagnosis of
hypertension docu-
mented in the record.

C D P 3 262 360 73 255 242 89
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Patients with a new di-
agnosis of stage 1 to
3 hypertension should
have �3 measurements
on separate visits with
a mean SBP �140
mm Hg or a mean
DBP �90 mm Hg.

C D P 3 47 59 41 19 19 44

Initial history and physi-
cal of patients with
hypertension should
document assessment
of �2 of the follow-
ing items by the third
visit: medication and
substance abuse, per-
sonal history of tobac-
co abuse, alcohol abuse,
or medications that may
cause hypertension.

C D H 3 42 56 21 16 16 78

Initial history and physi-
cal of patients with
hypertension should
document a physical
examination of the
fundi by the third visit.

C D P 3 48 65 15 17 17 9

Initial history and physi-
cal of patients with
hypertension should
document heart sounds
by the third visit

C D P 3 48 65 66 17 17 45

Initial history and physi-
cal of patients with
hypertension should
document assessment
of the abdomen for
bruits by the third visit.

C D P 3 48 65 48 17 17 16

Initial history and physi-
cal of patients with
hypertension should
document assessment
of peripheral arterial
pulses by the third visit.

C D P 3 48 65 37 17 17 8

Initial history and physi-
cal of patients with
hypertension should
document a neuro-
logic examination by
the third visit.

C D P 3 48 65 30 17 17 14

Initial laboratory tests
should include urinalysis.

C D L 3 56 74 33 22 21 80

Initial laboratory tests
should include serum,
plasma, or blood glu-
cose levels.

C D L 3 56 74 69 22 21 90

Initial laboratory tests
should include serum
potassium level.

C D L 3 56 74 61 22 21 90

Initial laboratory tests
should include serum
cholesterol level.

C D L 3 56 74 65 22 21 73

Initial laboratory tests
should include tri-
glyceride level.

C D L 3 56 74 63 22 21 67

Initial laboratory tests
should include creati-
nine concentration.

C D L 3 56 74 64 22 21 90
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First-line treatment for pa-
tients in risk group A or
B is lifestyle modifica-
tion. The medical record
should indicate counsel-
ing for �1 of the follow-
ing interventions before
initiating pharmacother-
apy: weight reduction (if
obese), increased physi-
cal activity (if sedentary),
or a low-sodium diet.

C T E 1 3 4 0 1 1 0

First-line treatment for
patients with stage 1A
hypertension is life-
style modification. The
medical record should
indicate counseling for
�1 of the following
interventions before
initiating pharmaco-
therapy: weight reduc-
tion (if obese), in-
creased physical
activity (if sedentary),
or a low-sodium diet.

C T E 1 0 0 NA 0 0 NA

Treatment for stage 1B
and 1C and stages 2
and 3 hypertension
should include lifestyle
modification. The
medical record should
indicate counseling for
�1 of the following
interventions: weight
reduction (if obese),
increased physical ac-
tivity (if sedentary), or
a low-sodium diet.

C T E 1 44 54 37 19 19 58

Patients with stage 1B
hypertension whose
blood pressure remains
stage 1 after 6 months
of lifestyle modification
should be offered
pharmacotherapy.

C T M 1 42 55 28 10 10 30

Patients with stage 1A
hypertension whose
blood pressure remains
stage 1 after 12 months
of lifestyle modification
should be offered
pharmacotherapy.

C T M 1 0 0 NA 0 0 NA

Patients in any risk group
with stage 2 to 3 hyper-
tension should be of-
fered pharmacotherapy.

C T M 1 77 114 75 52 48 94

Patients in risk group C
should be offered
pharmacotherapy.

C T M 1 118 174 73 96 86 88

Patients in risk group C
with stage 1 hyperten-
sion should be offered
pharmacotherapy.

C T M 1 132 195 82 148 133 92

Hypertensive patients
should visit the pro-
vider at least once
each year.

C F O 3 Excluded Excluded

Patients with newly di-
agnosed stage 1 hy-
pertension should be
evaluated by the pro-
vider within 4 months
of their initial visit.

C F O 3 29 34 74 11 11 100
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Patients with newly di-
agnosed stage 2 hy-
pertension should be
evaluated by the pro-
vider within 2 months
of their initial visit.

C F O 3 15 21 61 5 6 63

Patients with newly di-
agnosed stage 3 hy-
pertension should be
evaluated by the pro-
vider within 2 weeks
of their initial visit.

C F O 3 3 4 0 3 3 17

Patients with hyperten-
sion and consistent
average SBP �140
mm Hg or DBP �90
mm Hg over 6
months should have 1
of the following inter-
ventions recorded in
the medical record: a
change in dose or
regimen of antihyper-
tensive agents or re-
peated education re-
garding lifestyle
modifications.

C F M 3 291 401 79 322 310 90

Hysterectomy
If a woman has a hys-

terectomy with the
indication of fibroid
uterus, �1 of the fol-
lowing should be re-
corded in the medical
record: The uterus is
significantly enlarged
and the patient is
concerned about the
fibroids, excessive
menstrual bleeding,
pelvic discomfort, or
bladder pressure with
urinary frequency.

A D H 3 Excluded Excluded

If a pre- or perimeno-
pausal woman has a
hysterectomy with the
indication of abnormal
uterine bleeding, then
the medical record
should indicate that
�1 month of medical
therapy was offered in
the 6 months before
the hysterectomy
without relief of
symptoms.

A T M 3 Excluded Excluded

Women who have a
hysterectomy for post-
menopausal bleeding
should have been of-
fered a biopsy of the
endometrium within 6
months before the
procedure.

A D S 3 Excluded Excluded

Women with postmeno-
pausal bleeding should
be offered an office
endometrial biopsy
within 3 months of
presentation.

A D S 3 Excluded Excluded
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Low back pain
Patients presenting with

acute low back pain
should receive a focused
medical history and physi-
cal examination. The
history should include
questions about red
flags in �1 of the fol-
lowing areas: spine frac-
ture (trauma, prolonged
use of steroids), cancer
(history of cancer, unex-
plained weight loss, im-
munosuppression), infec-
tion (fever, IV drug use).
Red flags for the cauda
equina syndrome or rap-
idly progressing neuro-
logic deficit are acute
onset of urinary reten-
tion or overflow inconti-
nence, loss of anal
sphincter tone or fecal
incontinence, saddle an-
esthesia, and global pro-
gressive motor weakness
in the lower limbs.

A D H 3 103 111 33 18 16 80

Patients presenting with
acute low back pain
should have neuro-
logic screening.

A D P 3 103 111 47 18 16 53

Patients presenting with
acute low back pain
should have a test of
straight-leg raising.

A D P 3 103 111 39 18 16 25

Patients should not be
taking any of the fol-
lowing medications for
treatment of acute
low back pain: phenyl-
butazone, dexametha-
sone, other oral ste-
roids, colchicine, or
antidepressants.

A T M 3 102 108 95 18 16 97

Patients should not be
prescribed any of the
following physical
treatments for acute
low back pain: trans-
cutaneous electrical
nerve stimulation, lum-
bar corsets and sup-
port belts, or spinal
traction.

A T O 1 103 111 95 18 16 100

Prolonged bed rest (�4
days) should not be
recommended for pa-
tients with acute low
back pain.

A T O 1 103 111 100 18 16 100

Orthopedic conditions
Patients with a diagnosis

of the impingement
syndrome should be
offered �1 of the fol-
lowing within 2 weeks:
NSAIDs (including aspi-
rin), steroid injection,
avoidance of inciting
activities, physical ther-
apy, and instructions
for a home exercise
program.

A T M 1 35 45 62 8 8 68
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Patients presenting with
new-onset knee pain
after injury to their
knee should undergo
�2 of the following
maneuvers during physi-
cal examination within
1 month of initial pre-
sentation: the Lachman
test, anterior drawer
test, posterior drawer
test, posterior sag test,
joint line palpation, the
McMurray test, valgus
stress, varus stress.

A D P 3 25 32 27 7 10 33

Patients presenting with
new-onset knee effu-
sion should have a
history taken at initial
presentation that in-
cludes duration of
swelling.

A D H 3 18 21 55 8 12 27

Patients presenting with
new-onset knee effu-
sion should have a
history taken at initial
presentation that in-
cludes a history of
trauma and injury.

A D H 3 18 21 59 8 12 85

Patients presenting with
new-onset knee effu-
sion should have a
history taken at initial
presentation that in-
cludes the presence or
absence of fever.

A D H 3 18 21 19 8 12 42

Patients who have arthro-
centesis for new-onset
knee effusion should
have the fluid ana-
lyzed for cell count.

A D L 3 3 5 94 2 3 100

Patients who have arthro-
centesis for new-onset
knee effusion should
have the fluid analyzed
with a Gram stain.

A D L 3 3 5 39 2 3 0

Patients who have arthro-
centesis for new-onset
knee effusion should
have the fluid ana-
lyzed for crystals.

A D L 3 3 5 94 2 3 100

Patients with a diag-
nosed ACL rupture
should have surgical
options discussed
within 2 weeks of the
rupture unless docu-
mented as not a
surgical candidate.

A T E 3 4 3 78 1 1 0

Patients who report
having �6 months of
knee pain that limits
function, despite regu-
lar use of NSAIDs
and/or intraarticular
steroid joint injection,
should have physical
therapy (if not already
tried) and surgery/
arthroscopy offered or
discussed within 1
month of the report
of continued pain.

A T O 3 1 100 1 1 0
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Osteoarthritis
Providers caring for pa-

tients with symptoms
of osteoarthritis should
document all of the
following at least once
in 2 years: the loca-
tion of symptoms
and/or the presence
or absence of limita-
tions in daily activities.

C D H 3 122 147 80 165 164 80

Patients with a new di-
agnosis of osteoarthri-
tis who wish to take
medication for joint
symptoms should be
offered a trial of acet-
aminophen.

C T M 1 40 49 20 8 8 73

Providers caring for pa-
tients with symptoms
of hip or knee osteo-
arthritis should recom-
mend exercise pro-
grams at least once in
2 years.

C T E 1 54 58 26 70 70 27

Preventive care
All patients should be

screened for problem
drinking. This assess-
ment of pattern of
alcohol use should
include �1 of the fol-
lowing: use of a vali-
dated screening ques-
tionnaire (such as
AUDIT, MAST, or
CAGE), quantity (e.g.,
drinks per day), binge
drinking (e.g., �5
drinks in a day in the
last month).

P S H 3 980 979 58 514 523 79

Women age 50 to 70
years should have had
a screening mammog-
raphy performed at
least every 2 years.

P D P 3 Excluded Excluded

All average-risk adults
age 50 to 80 years
should be offered �1
of the following colon
cancer screening tests:
FOBT (if not done in
the past 2 years), sig-
moidoscopy (if not
done in the past 5
years), colonoscopy (if
not done in the past
10 years), double-
contrast barium en-
ema (if not done in
the past 5 years).

P S L 1 634 772 45 448 478 58

The smoking status of
women prescribed
combination oral con-
traceptives should be
documented in the
medical record.

P S L 2 Excluded Excluded

SBP and DBP should be
measured in patients
otherwise presenting
for care at least once
each year.

P T H 2 991 989 94 594 593 100
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For patients �50 years
of age, notation of
the date that a teta-
nus–diphtheria booster
was received within
the past 10 years
should be included in
the medical record.

P T I 3 281 148 19 68 76 39

The medical record
should show that pa-
tients �50 years of
age were offered a
tetanus–diphtheria
booster after their
50th birthday or in
the past 10 years.

P T I 3 703 833 17 523 516 40

All patients �65 years
of age should have
been offered influenza
vaccine annually or
have documentation
that they received it
elsewhere.

P T I 1 313 453 42 286 273 69

All patients �65 years
of age with any of
the following condi-
tions should have
been offered influenza
vaccination annually:
residence in a nursing
home, COPD, chronic
cardiovascular disorders,
renal failure, immuno-
suppression, diabetes
mellitus, hemoglobinop-
athies (e.g., sickle cell).

P T I 1 247 285 28 212 193 46

There should be docu-
mentation that all pa-
tients �65 years of
age presenting for
care were offered
pneumococcal vaccine
at least once.

P T I 1 313 453 22 285 272 59

There should be docu-
mentation that all pa-
tients in the following
groups and otherwise
presenting for care
were offered pneumo-
coccal vaccine at least
once: chronic cardiac
or pulmonary disease,
diabetes mellitus, ana-
tomic asplenia, and
institutionalized per-
sons �50 years of age.

P T I 1 203 255 14 197 173 42

All Mantoux test results
read as positive or
reactive should docu-
ment both of the fol-
lowing: the presence
of induration and the
diameter of the indu-
ration in millimeters.

P D P 3 1 1 100 2 2 100

Mantoux tests should be
read by a health pro-
fessional or other
trained personnel
within 48 to 72 hours.

P D P 3 9 8 83 17 18 72
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Patients �65 years of age
noted to have a hear-
ing problem or symp-
tom that has no revers-
ible cause or persists
despite treatment for
reversible cause should
have formal evaluation
for amplification of-
fered or discussed.

P T O 3 11 16 63 14 13 84

The medical record should
include measurements
of height at least once.

P S P 3 205 205 44 39 41 95

The medical record should
include measurements
of weight at least once.

P S P 3 205 205 64 39 41 100

Patients otherwise pre-
senting for care should
be counseled on the use
of seat belts on �1 occasion.

P T E 3 205 205 4 39 41 34

Patients should be asked
if they have ever been
sexually active.

P S H 3 205 205 67 39 41 68

Patients should be asked
about current or past
use of IV drugs at
least once.

P S H 3 205 205 11 39 41 43

Patients who are sexually
active and not in a mo-
nogamous relationship,
who have a history of
STDs, or who have
used IV drugs should
be counseled about the
prevention and trans-
mission of HIV infec-
tion and other STDs.

P T E 3 27 21 36 11 9 21

Patients with the follow-
ing past HIV risk fac-
tors should have HIV
testing offered or dis-
cussed at the visit in
which the past risk
factor is noted (unless
HIV status has been doc-
umented since termina-
tion of the risk factor):
past injection drug use,
having had sex with
�1 partner in a 6-
month period, having
exchanged sex for
money or drugs in the
past, and having past
sexual partners who
were HIV infected or
injection drug users.

P S L 3 4 5 100 2 1 0

Patients with the follow-
ing past HIV risk fac-
tors should have HIV
testing offered or dis-
cussed at the visit in
which the past risk fac-
tor is noted (unless
HIV status has been
documented since ter-
mination of the risk
factor): past injection
drug use, having had
sex with �1 partner in
a 6-month period, hav-
ing exchanged sex for
money or drugs in the
past, and having past
sexual partners who
were HIV infected or
injection drug users.

P S L 3 4 3 46 17 17 41
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Patients �65 years of
age should be asked
about hearing difficulties
at least every 2 years.

P S H 3 313 453 23 285 272 28

The medical record
should contain the
date and result of the
last Pap smear.

P S L 2 Excluded Excluded

Women who have not
had a Pap smear
within the past 3
years should have one
performed (unless
never sexually active
with men or had a
hysterectomy for be-
nign indications).

P S L 2 Excluded Excluded

Women with a history
of cervical dysplasia or
carcinoma in situ or
HIV infection who have
not had a Pap smear
within the past year
should have one per-
formed.

P S L 3 Excluded Excluded

Women with a severely
abnormal Pap smear
should have colpos-
copy performed within
3 months of the Pap
smear date.

C D S 3 Excluded Excluded

If a woman has a Pap
smear that shows a
low-grade lesion
(ASCUS or LGSIL),
then 1 of the follow-
ing should occur
within 6 months of
the initial Pap: re-
peated Pap smear or
colposcopy.

C D L 3 Excluded Excluded

Smoking status should
be documented at least
once for all patients.

P S H 3 991 2633 45 596 596 94

Patients documented to
be smokers should have
their smoking status indi-
cated on �50% of all
office visits.

P S H 3 195 208 48 194 192 30

There should be docu-
mentation that advice
to quit smoking was
given to all smokers
at least once during
the course of a year.

P T E 1 195 208 29 194 192 56

All smokers identified as
attempting to quit
should be offered �1
additional smoking
cessation counseling
visit within 3 months.

P T O 1 68 76 41 89 89 39

All smokers attempting
to quit who smoke
�10 cigarettes/d should
be offered pharmaco-
therapy, except in the
presence of serious
medical precautions.

P T M 1 36 45 13 68 69 20

All patients who receive
a smoking cessation
intervention should
have their abstinence
status documented with-
in 4 weeks of the com-
pletion of treatment.

P F H 1 6 11 87 13 13 88
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Pregnant women not
immune to rubella
should receive post-
partum immunization
within 6 weeks.

A T I 1 Excluded Excluded

Prostate cancer
Men with a new diag-

nosis of prostate can-
cer who have not had
a serum PSA test in
the previous 3 months
should have serum PSA
level checked within 1
month after diagnosis or
before any treatment,
whichever is first.

C F L 2 16 17 100 5 6 65

Men with a new diag-
nosis of prostate can-
cer who have a PSA
level �10 mg/mL
should be offered a
radionuclide bone scan
within 1 month or
before initiation of
any treatment, which-
ever is first.

C F L 2 3 3 54 2 2 62

Men �60 years of age
with minimal prostate
cancer (stage 0/A1)
should not be offered
any of the following
treatments: bilateral
orchiectomy, LHRH
analogue, and antian-
drogen.

C T M 2 1 1 100 1 1 100

Men �65 years of age
with localized prostate
cancer (stage I or II/A2
or B) and a Gleason
score �6 should have
all of the following
treatment options dis-
cussed within 3
months of diagnosis
(unless contraindicated
or enrolled in a clinical
trial with documenta-
tion of informed con-
sent): radiation ther-
apy, prostatectomy,
watchful waiting.

C T E 2 2 1 50 1 1 0

Men with metastatic pros-
tate cancer (stage IV/D)
should be offered �1 of
the following androgen
blockade treatments
within 3 months of
staging: bilateral orchi-
ectomy and/or LHRH
analogue with or with-
out antiandrogen.

C T M 1 1 2 100 0 0 NA

Men �75 years of age
with localized prostate
cancer (stage I or II/A2
or B) and a Gleason
score �7 should be
offered both of the
following treatment
options within 3 months
of diagnosis (unless
contraindicated or en-
rolled in a clinical trial
with documentation of
informed consent): ra-
diation therapy or radi-
cal prostatectomy.

C T S 3 4 4 0 2 2 0
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Senile cataract
Patients who report dif-

ficulty with corrected
visual function should
receive a complete
eye examination that
includes a visual acuity
measurement within 3
months of the report.

A D P 2 36 46 96 4 4 72

Patients who report dif-
ficulty with corrected
visual function should
receive a complete eye
examination that includes
an intraocular pressure
measurement within 3
months of the report.

A D P 2 36 46 93 4 4 33

Patients who report dif-
ficulty with corrected
visual function should
receive a complete
eye examination that
includes a pupil exam-
ination within 3
months of the report.

A D P 2 36 46 90 4 4 33

Patients who report dif-
ficulty with corrected
visual function should
receive a complete
eye examination that
includes a slit-lamp
examination within 3
months of the report.

A D P 2 36 46 64 4 4 33

Patients who report diffi-
culty with corrected
visual function should
receive a complete eye
examination that in-
cludes a dilated fundus
examination within 3
months of the report.

A D P 2 36 46 89 4 4 33

Patients should be of-
fered refraction in the
affected eye within 4
months before sur-
gery, unless a previ-
ous refraction made
no improvement in
otherwise stable vision
in the past 2 years.

A T O 3 19 23 84 0 0 NA

Patients with cataracts
should be offered sur-
gery if any of the fol-
lowing situations are
present: phacolytic
glaucoma, lens-related
uveitis, disrupted ante-
rior lens capsule in
otherwise phakic eye.

A T S 3 4 6 27 0 0 NA

In the absence of a med-
ical indication for cata-
ract surgery, the ophthal-
mologist should offer
cataract surgery only when
the following conditions
are met: the patient’s
visual functioning is im-
paired, there are either
normal results on a fun-
dus examination or a
statement that the sur-
geon believes the pa-
tient’s visual function
would improve after
the surgery, or a lens
opacity exists.

A T S 2 7 9 100 0 0 NA
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Within 48 hours of sur-
gery, an optometrist
or ophthalmologist
should offer patients
who have undergone
cataract extraction a
complete anterior-seg-
ment eye examination,
including all of the
following: visual acuity
measurement, intraoc-
ular pressure measure-
ment, and a slit-lamp
examination.

A F P 2 22 28 75 0 0 NA

Patients who have un-
dergone cataract ex-
traction should have
their visual function
assessed within 90
days of surgery.

A F P 3 20 25 65 0 0 NA

STDs and vaginitis
All women presenting

with a chief symptom
of vaginal discharge
should have a history
taken of the number of
male sexual partners in
the previous 6 months.

A D H 3 Excluded Excluded

All women presenting
with a chief symptom
of vaginal discharge
should have a history
taken, including the
presence or absence of
symptoms in sexual
partners.

A D H 3 Excluded Excluded

All women presenting
with a chief symptom
of vaginal discharge
should be asked about
history of STDs.

A D H 3 Excluded Excluded

In women presenting
with a chief symptom
of vaginal discharge,
the practitioner should
perform a speculum
examination at initial
presentation to deter-
mine whether the
source of the discharge
is vaginal or cervical.

A D P 3 Excluded Excluded

If 3 of the following 4
criteria are met, bacte-
rial vaginosis or Gard-
nerella vaginitis should
be diagnosed: pH
�4.5, positive whiff
test, clue cells on wet
mount, and/or thin ho-
mogeneous discharge.

A D L 3 Excluded Excluded

Bacterial vaginosis
should be treated with
metronidazole (orally
or vaginally) or clinda-
mycin (orally or vagi-
nally) at diagnosis.

A T M 1 Excluded Excluded

Trichomonas vaginalis
infection should
treated with oral met-
ronidazole if the pa-
tient does not have
an allergy to metroni-
dazole or is not in
first trimester of preg-
nancy at diagnosis.

A T M 1 Excluded Excluded
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Nonrecurrent (�3 epi-
sodes in the previous
year) yeast vaginitis
should be treated with
topical “azole” prepa-
rations (e.g., clotrima-
zole, butoconazole) or
with fluconazole at
diagnosis.

A T M 1 Excluded Excluded

Routine testing for gon-
orrhea (culture) and
Chlamydia trachomatis
(antigen detection)
should be performed
with the routine pelvic
examination for
women with multiple
male sexual partners
(�1 during the previ-
ous 6 months).

P S L 3 Excluded Excluded

Women treated for gon-
orrhea should also be
treated for chlamydia
at presentation.

A T M 2 Excluded Excluded

If a sexually active man
presents with penile
discharge, he should
be tested for gonor-
rhea at presentation.

A D L 3 3 2 100 2 2 67

If a sexually active man
presents with penile
discharge, he should
be tested for chla-
mydia at presentation.

A D L 3 3 2 18 2 2 0

Women with a diagnosis
of PID should receive
a speculum examina-
tion at diagnosis.

A D P 3 Excluded Excluded

Women with a diagnosis
of PID should receive
a bi-manual examina-
tion at diagnosis.

A D P 3 Excluded Excluded

If a patient is given a
diagnosis of PID, �2
of the following signs
should be present on
physical examination:
lower abdominal ten-
derness, adnexal ten-
derness, and/or cervi-
cal motion tenderness.

A D P 3 Excluded Excluded

Women with PID and
any of the following
conditions should re-
ceive parenteral anti-
biotics at diagnosis:
presence or suspicion
of pelvic abscess,
pregnancy, HIV infec-
tion, uncontrolled
nausea and vomiting,
and lack of clinical
improvement within
72 hours of beginning
therapy.

A T M 3 Excluded Excluded

Duration of total antibi-
otic therapy for PID
should be �10 days.

A T M 3 Excluded Excluded

Patients receiving outpa-
tient therapy for PID
should receive fol-
low-up contact within
72 hours of diagnosis.

A F O 3 Excluded Excluded
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All patients with genital
herpes should be coun-
seled on reducing the
risk for transmission to
a sexual partner.

A T E 3 1 1 0 0 0 NA

If a patient presents
with new-onset geni-
tal ulcers, then cultur-
ing or DFA for HSV
should be offered at
presentation.

A D L 3 4 3 0 0 0 NA

If a patient presents
with new-onset geni-
tal ulcers, then a
blood test for syphilis
should be offered at
presentation.

A D L 3 1 1 0 0 0 NA

Patients with primary
and secondary syphilis
who do not have a
penicillin allergy
should be treated with
IM-administered ben-
zathine penicillin G.

A T M 1 1 1 0 0 0 NA

Women with an initial
diagnosis of HPV
should have a specu-
lum examination and
a Pap smear (if not
performed during the
preceding year).

A D L 3 Excluded Excluded

If a patient presents
with an initial infec-
tion of any STD, HIV
testing should be dis-
cussed and offered at
presentation.

A S L 3 5 4 0 1 1 0

If a patient presents
with any STD, a non-
treponemal test (VDRL
or RPR) for syphilis
should be performed
at presentation.

A S L 3 1 1 0 0 0 NA

Sexual partners of pa-
tients with new diag-
noses of gonorrhea,
chlamydia, chancroid,
and primary or secon-
dary syphilis should be
referred for treatment
as soon as possible.

A T R 3 1 1 0 0 0 NA

UTI
In patients presenting

with dysuria, presence
or absence of fever
and flank pain should
be elicited.

A D P 3 43 61 18 29 45 25

A urine culture should
be obtained for pa-
tients who have dys-
uria and have had
several (�3) infections
in the past year.

A D L 3 1 1 0 1 1 0

A urine culture should
be obtained for pa-
tients who have dys-
uria and/or diabetes
or immunocompro-
mised state.

A D L 3 11 18 41 13 22 45

A urine culture should
be obtained for pa-
tients who have dys-
uria and fever, chills,
and/or flank pain.

A D L 3 13 11 47 11 12 49
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A urine culture should be
obtained for patients
who have dysuria and
a suspected diagnosis
of pyelonephritis.

A D L 3 3 3 52 2 3 100

A urine culture should
be obtained for pa-
tients who have dys-
uria and any structural
or functional anoma-
lies of the urinary tract.

A D L 3 3 5 14 13 22 31

A urine culture should
be obtained for pa-
tients who have dys-
uria and a relapse of
symptoms, if no cul-
ture was previously
obtained.

A D L 3 3 4 40 0 0 NA

A urine culture should
be obtained for pa-
tients who have dys-
uria and have had a
recent invasive proce-
dure.

A D L 3 2 3 0 2 2 52

Treatment with antimi-
crobial agents for un-
complicated lower
UTIs in women �65
years of age should
not exceed 7 days.

A T M 3 Excluded Excluded

At least 10 days of anti-
microbial therapy
should be prescribed
for a suspected upper
UTI (pyelonephritis).

A T M 3 5 5 27 5 6 79

Regimens of �7 days
should be used for
patients with lower
UTIs complicated by
other diseases, such as
diabetes.

A T M 3 0 0 NA 0 0 NA

Regimens of �7 days
should be used for
patients with lower
UTIs complicated by
anatomic disorders,
such as a functional
or structural anomaly
of the urinary tract.

A T M 3 1 1 0 4 8 41

For upper UTI, a re-
peated culture should
be obtained within 2
weeks of finishing
treatment.

A F L 3 4 4 0 4 4 0

Cesarean section
For women who have

delivered by cesarean
section, the type of
uterine incision used
(transverse lower seg-
ment or vertical)
should be noted in
the medical record.

A D H 3 Excluded Excluded

For women with a ce-
sarean delivery in a
previous pregnancy,
the number and type
of previous uterine
scars should be noted
in the current delivery
medical record. (If this
information is not avail-
able, an attempt to lo-
cate it should be docu-
mented in the chart.)

A D H 2 Excluded Excluded

www.annals.org 21 December 2004 Annals of Internal Medicine Volume 141 • Number 12 W-209



Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Women with 1 previous
transverse lower-seg-
ment cesarean should
undergo a trial of labor
unless another indication
for cesarean delivery is
present (including refusal
of a trial of labor).

A T O 2 Excluded Excluded

Women with a previous
classic vertical cesar-
ean should have a
scheduled repeated
cesarean delivery.

A T S 2 Excluded Excluded

When failure to progress
in labor is diagnosed,
a woman should be in
the active phase of labor.

A D P 3 Excluded Excluded

Before a cesarean delivery
is used to treat failure
to progress in labor, �2
of the following thera-
peutic interventions
should have been tried
after failure to progress
was diagnosed: am-
niotomy, oxytocin,
and/or ambulation.

A T O 3 Excluded Excluded

Women who give birth
by cesarean should
receive �1 dose of
antibiotic prophylaxis.

A T M 1 Excluded Excluded

Prophylactic antibiotic
regimens should in-
clude 1 of the follow-
ing: broad-spectrum
penicillins, broad-spec-
trum cephalosporins,
or metronidazole.

A T M 1 Excluded Excluded

Aminoglycosides should
not be used, alone or
in combination, for
antibiotic prophylaxis.

A T M 3 Excluded Excluded

Prenatal care
The first prenatal visit

should occur in the
first trimester.

A T O 2 Excluded Excluded

The physician should
accurately determine
gestational age by us-
ing any 1 of the follow-
ing: ultrasonography in
the first or second tri-
mester or reliable last
menstrual period and
size within 2 weeks
indicated by dates in
the first trimester. Al-
ternately, gestational
age can be determined
by no first-trimester
examination but reliable
last menstrual period
and 2 of the following:
size within 2 weeks of
dates in second trimes-
ter, quickening by 20
weeks, or fetal heart
tones by fetoscope be-
fore 20 weeks.

A D L 3 Excluded Excluded

Pregnant women should
be screened for ane-
mia at the first prena-
tal visit.

A S L 3 Excluded Excluded

W-210 21 December 2004 Annals of Internal Medicine Volume 141 • Number 12 www.annals.org



Indicator Type† Func-
tion‡

Modal-
ity§

Evi-
dence�

Patients
in the Un-
weighted
National
Sample,
n

Eligible
Events
in the
Weighted
National
Sample,
n

Mean
Score
for the
Weighted
National
Sample

Patients
in the Un-
weighted
VHA
Sample,
n

Eligible
Events
in the
Weighted
VHA
Sample,
n

Mean
Score
for the
Weighted
VHA
Sample

Pregnant women should
be rescreened for ane-
mia after 24 weeks.

A S L 3 Excluded Excluded

A smoking history
should be obtained at
the first prenatal visit.

A S H 1 Excluded Excluded

An alcohol history
should be obtained at
the first prenatal visit.

A S H 2 Excluded Excluded

A drug history should be
obtained at the first
prenatal visit.

A S H 3 Excluded Excluded

A history should be
taken at the first pre-
natal visit to elicit risk
factors for STDs and
HBV infection.

A S H 3 Excluded Excluded

Women should receive a
urine screening test at
the first prenatal visit.

A S L 1 Excluded Excluded

Women should receive a
serologic test for ru-
bella immunity before
delivery.

A S L 2 Excluded Excluded

Women should be
screened for HBsAg
before delivery.

A S L 2 Excluded Excluded

A nontreponemal
screening test (e.g.,
VDRL) should be per-
formed in women at
the first prenatal visit.

A S L 2 Excluded Excluded

A cervical gonorrhea cul-
ture should be per-
formed in women at
the first prenatal visit.

A S L 3 Excluded Excluded

Women at high risk (ad-
olescents and women
who are unmarried,
have multiple sex
partners, have low
socioeconomic status,
or have diagnosed
STDs) should receive a
cervical chlamydia cul-
ture or antigen detec-
tion at the first prena-
tal visit.

A S L 3 Excluded Excluded

Pregnant women should
be offered HIV testing
at the first prenatal
visit.

A S L 1 Excluded Excluded

Women should be of-
fered AFP testing; this
should be performed
between 15 and 20
weeks.

A S L 2 Excluded Excluded

Women who are African
American or have a
family history of sick-
le-cell disease should
be offered screening
at the first prenatal
visit, if status is un-
known.

A S L 2 Excluded Excluded

For women with the
sickle-cell trait, the
baby’s father should
be offered screening.

A S L 2 Excluded Excluded

Women should receive
an Rh factor and anti-
body screening test at
the first prenatal visit.

A S L 2 Excluded Excluded
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The symphysis–fundal
height should be mea-
sured at each visit
from 20 to 32 weeks.

A S P 3 Excluded Excluded

Blood pressure measure-
ments should be
taken at each visit.

A S P 2 Excluded Excluded

A 1-hour, 50-g glucose
challenge test should
be performed on wom-
en with risk factors at
24 to 28 weeks.

A S L 1 Excluded Excluded

Women with an abnor-
mal serum AFP level
should have ultra-
sonography to evaluate
gestational age and poss-
ible multiple gestation.

A D L 2 Excluded Excluded

Women with the sickle-
cell trait should be
offered either amnio-
centesis or chorionic
villus sampling, unless
the baby’s father is
known to be negative
for the sickle-cell trait.

A D L 2 Excluded Excluded

Women whose symphysis–
fundal height is 4 cm
less than indicated by
gestational age between
20 to 32 weeks should
have ultrasonography.

A D L 3 Excluded Excluded

In women without a
previous diagnosis of
chronic hypertension
who have elevated
blood pressure (SBP
�140 mm Hg or DBP
�90 mm Hg at �20
weeks, or �30–mm
Hg increase in SBP or
�15–mm Hg increase
in DBP), proteinuria
and peripheral edema
should be assessed.

A D L 2 Excluded Excluded

In women without a
previous diagnosis of
chronic hypertension
who have elevated
blood pressure and
either proteinuria (1�
or more) or edema
(�trace), PIH should
be diagnosed.

A D L 2 Excluded Excluded

Pregnant women with
abnormal results on
glucose challenge tests
(�7.8 mmol/L [�140
mg/dL]) should have
a 3-hour plasma glu-
cose tolerance test
performed.

A D L 1 Excluded Excluded

Pregnant women identi-
fied as smokers should
receive counseling
from their physician to
stop smoking.

A T E 1 Excluded Excluded

Pregnant women who
indicate they use any
amount of alcohol
should be counseled
to eliminate alcohol
consumption during
pregnancy and should
be referred for treat-
ment if appropriate.

A T E 2 Excluded Excluded
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Pregnant women who
indicate they use drugs
should be counseled
by their physician to
cease use during
pregnancy and should
be referred for treat-
ment if appropriate.

A T E 2 Excluded Excluded

Pregnant women with
positive cultures
(�100 000 bacteria/
mL) should receive an
appropriate antibiotic.

A T M 1 Excluded Excluded

Pregnant women with
abnormal serum AFP
levels for gestational
age and normal results
on ultrasonography
should be offered am-
niocentesis counseling.

A T L 2 Excluded Excluded

Labor should be induced
when monitoring shows
nonreassuring fetal sta-
tus or oligohydramnios.

A T M 3 Excluded Excluded

If PIH is diagnosed and
the patient is not hos-
pitalized, bed rest should
be recommended and
a return visit should
occur within 1 week.

A T O 2 Excluded Excluded

If PIH is diagnosed and
pregnancy is at term
(�37 weeks), labor
should be induced or
delivery by cesarean sec-
tion should take place.

A T S 2 Excluded Excluded

Pregnant women with
abnormal results on
3-hour glucose toler-
ance tests should re-
ceive dietary counseling
and have glucose
monitoring.

A T L 1 Excluded Excluded

An oral agent should
not be used in dia-
betic pregnant women.

A T M 1 Excluded Excluded

Women treated for posi-
tive cultures should re-
ceive a post-treatment
follow-up culture within
1 month of completing
treatment.

A F L 1 Excluded Excluded

* Excluded indicators were excluded from analysis a priori because they were inapplicable to male patients or because of implementation problems (required survey data
unavailable in VHA data set or indicator called for �1 visit and sampling requires �2 visits). 5-FU � 5-fluorouracil; 5-HT � 5-hydroxytryptamine; AA � Alcoholics
Anonymous; ACE � angiotensin-converting enzyme inhibitor; ACL � anterior cruciate ligament; AFP � �-fetoprotein; APSAC � anisoylated plasminogen streptokinase
activator complex; ASCUS � atypical squamous cell of undetermined significance; AUDIT � Alcohol Use Disorders Identification Test; BUN � blood urea nitrogen;
CAD � coronary artery disease; CAGE � Have you ever felt you should Cut down on your drinking, have people Annoyed you by criticizing your drinking, have you ever
felt Guilty about your drinking, have you ever taken an Eye-opener?; COPD � chronic obstructive pulmonary disease; CT � computed tomography; DBP � diastolic blood
pressure; DFA � direct fluorescent antibody; ECG � electrocardiography; FOBT � fecal occult blood test; FNA � fine-needle aspiration; HBsAg � hepatitis B surface
antigen; HBV � hepatitis B virus; HDL � high density lipoprotein; HPV � human papillomavirus; HRT � hormone replacement therapy; HSV � herpes simplex virus;
IM � intramuscular; INR � international normalized ratio; IV � intravenous; LDL � low-density lipoprotein; LGSIL � low-grade squamous intraepithelial lesion;
LHRH � luteinizing hormone–releasing hormone; LMWH � low-molecular-weight heparin; LVEF � left ventricular ejection fraction; MAST � Michigan Alcoholism
Screening Test; MDI � metered-dose inhaler; MI � myocardial infarction; MRI � magnetic resonance imaging; NA � not applicable; NSAID � nonsteroidal anti-inflam-
matory drug; Pap � Papanicolaou; PCO2 � partial pressure of carbon dioxide; PEF � peak expiratory flow; PID � pelvic inflammatory disease; PIH � pregnancy-induced
hypertension; PSA � prostate-specific antigen; PTCA � percutaneous transluminal coronary angioplasty; RPR � rapid plasma reagent; SBP � systolic blood pressure;
STD � sexually transmitted disease; TIA � transient ischemic attack; UTI � urinary tract infection; VDRL � Venereal Disease Research Laboratory; WBC � white blood count.
† A � acute; C � chronic; P � preventive.
‡ D � diagnosis; F � follow-up; S � screening; T � treatment.
§ C � counseling/education; E � encounter or other intervention; H � history; I � immunization; L � laboratory/radiology; M � medication; P � physical examination.
� 1 � randomized, controlled trial; 2 � nonrandomized controlled trial (e.g., case–control); 3 � observational studies or expert opinion.
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