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Ambulatory and Office Urology

Urologist Compliance With AUA
Best Practice Guidelines for Benign
Prostatic Hyperplasia in Medicare Population
Seth A. Strope, Sean P. Elliott, Christopher S. Saigal, Alex Smith, Timothy J. Wilt, and
John T. Wei, and the Urologic Diseases in America Project

OBJECTIVES To improve benign prostatic hyperplasia (BPH) care, the American Urological Association
created the best practice guidelines for BPH management. We evaluated the trends in use of
BPH-related evaluative tests and the extent to which urologists comply with the guidelines for
these evaluative tests.

METHODS From a 5% random sample of Medicare claims from 1999 to 2007, we created a cohort of 10 248
patients with new visits for BPH to 748 urologists. The trends in use of BPH-related testing were
determined. After classifying urologists by compliance with the best practice guidelines, the
models were fit to determine the differences in the use of BPH-related testing among urologists.
Additional models were used to define the extent to which individual BPH-related tests
influenced guideline compliance.

RESULTS The use of most BPH testing increased with time (P � .001) except for prostate-specific antigen
(declined; P � .001) and ultrasonography (P � .416). Northeastern and Midwestern urologists
were more likely to be in the lowest compliance group compared with Southern and Western
urologists (29%, 27%, 13%, and 19%, respectively; P � .01). The testing associated with high
guideline compliance included urinalysis and prostate-specific antigen measurement (P � .01 for
both). Prostate ultrasonography (P � .03), cystoscopy (P � .01), uroflow (P � .01), and postvoid
residual urine volume determination (P � .02) were associated with low guideline compliance.
Urodynamics, postvoid residual urine volume, cytology, serum creatinine, and upper tract
imaging were not strongly associated with guideline compliance.

CONCLUSIONS Despite the American Urological Association guidelines for BPH care, wide variations in the
evaluation and treatment were seen. Improving guideline adherence and reducing variation
could improve BPH care quality. UROLOGY 78: 3–9, 2011. © 2011 Elsevier Inc. All rights

reserved.
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In response to calls for greater consistency and quality
in patient care,1 the American Urological Associa-
tion (AUA) has created, and updated, clinical prac-

ice guidelines for benign prostatic hyperplasia (BPH).
ithin these guidelines, the evaluations for men newly

resenting with symptomatic BPH have been placed into
categories: recommended care, optional care, and care

hat is not recommended for routine patients. More in-
asive tests, such as cystoscopy or urodynamics studies,
re performed to identify the etiology of symptoms or
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urther direct treatment and are considered not recom-
ended for routine patients in the AUA guidelines.2

Despite the efforts to develop and promote the BPH
practice guidelines, much variation remains in the treat-
ment of men with BPH. The more than twofold differ-
ences in the rates of surgery for BPH found in the 1980s3

have continued to be seen in more recent data.4 Emerg-
ng minimally invasive surgical therapies have been as-
ociated with even greater geographic and racial varia-
ions in use.5 However, little is known about the

evaluations men receive to guide their care at their
presentation to a urologist. Previous work from the Uro-
logic Diseases in America Project showed decreasing
rates of upper urinary tract imaging in accordance with
the guideline recommendations.6 However, the degree of
ompliance with the guidelines among urologists is un-
nown.
As medicine moves into an era with an increased focus
n the costs and quality of care,7,8 compliance with
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guidelines will be further scrutinized.9 In the present
tudy, we examined changes in use of guideline-recom-
ended care first at the patient level. We then assessed

he compliance with the guideline recommendations
mong the urologists and the factors influencing this
ompliance. Finally, we examined which BPH evaluative
ests influenced the urologist’s compliance with the
uidelines to gauge the degree of agreement among urol-
gists in the evaluation of men with BPH.

MATERIAL AND METHODS

Data Source
We created our cohort using a 5% random sample of Medicare
claims from 1999 to 2007. The Medicare program provides
healthcare for Americans �65 years old, patients with end-
tage renal disease, and patients with long-term disability. More
han 95% of Americans �65 years old use Medicare as their
rimary insurance.10 We limited our study to Medicare benefi-
iaries �65 years old.

Study Population
We selected patients with International Classification of Dis-
ease, 9th edition, diagnosis codes (see on-line Appendix 1)
consistent with a BPH diagnosis. We determined the specialty
of the physician treating the patient from the Medicare records
and confirmed this with data from the American Medical
Association Masterfile. All patients with a visit to a urologist for
a BPH diagnosis were included in the initial cohort. We ex-
cluded patients who lacked continuous enrollment in Medicare
Part A and B or who had been enrolled in a Medicare health
maintenance organization for 2 years before the initial visit
with the urologist to 1 year after the visit. The 2-year period
allowed exclusion of patients who had visited a urologist for
non-BPH conditions. We also excluded patients with diagnoses
suggesting previous surgical BPH therapy, prostate cancer, or
neurologic disease that could contribute to lower urinary tract
symptoms (see on-line Appendix 2). These restrictions resulted
in a study population of 40 483 patients. Next, to examine the
differences in care at the level of the urologist, we restricted the
cohort to patients seen by urologists with �10 patients from
1999 to 2007. We established the primary urologist responsible
for the patient’s care by assessing the Unique Provider Identi-
fication Number for the patient visits and laboratory testing. For
most patients, a single urologist provided the BPH-related care.
For patients seeing multiple urologists, the primary urologist was
classified as the urologist who provided the plurality of patient
care services. These restrictions left a study population of 10
248 patients treated by 748 urologists.

Characterization of Compliance With Guidelines
We created an index of compliance with the 2003 AUA
guidelines according to a urologist’s average use of the recom-
mended, optional, and not-recommended tests. The recom-
mended tests included urinalysis and serum prostate-specific
antigen (PSA) determination. Optional tests included postvoid
residual urine volume assessment, uroflow, and urine cytology.
The not-recommended tests included serum creatinine, upper
tract imaging, filling cystometrogram, pressure flow urodynamic
studies, cystoscopy, and prostate and kidney ultrasonography

(see on-line Appendix 3). Using the International Classifica-
tion of Disease, 9th edition, and Healthcare Common Proce-
dure Coding System codes, we assessed BPH-related evaluative
testing for the first 3 months after the initial urologist visit. The
use of symptom scores and physical examinations could not be
determined from these data. The use of recommended care was
valued with 1 point for a PSA test or urinalysis. Each not-
recommended care test received �1 point. Optional care re-
ceived no points. Because such care is considered optional by
the guidelines, we did not assign it a value. Each type of test was
allowed to count more than once in the 3-month period. We
then summed the points for the patient and divided that by the
total amount of care provided in the 3-month period. Each
individual patient score was then aggregated at the level of the
treating urologist, and the average index of compliance for the
urologist was calculated. If a urologist performed only not-
recommended care, the index would be �1. In contrast if a
urologist performed only recommended care, the index would
be 1. The provision of only optional care would result in an
index score of 0. We then categorized the providers into quin-
tile groups according to their average compliance scores.

Urologist Characteristics
Using data from the American Medical Association Masterfile
and Medicare, we described several characteristics of the urol-
ogists: practice structure (ie, solo, group, or hospital based),
geographic location (census divisions), urban versus rural prac-
tice (urban locations included metropolitan areas of �100 000
people and rural �100 000), and years in practice (categorized
as medical school graduation before and after 1985) as explan-
atory factors for the adherence to the guidelines.

Outcome
Our primary outcome was the rate of use of the evaluative care
tests. First, we examined the use of these tests over time in the
Medicare population. Next, we explored the effect of urologist’s
characteristics on use of these tests. We examined the use of
tests as outlined in the categories of recommended care, op-
tional care, and not-recommended care. We then determined
which tests were associated with the categorization of urologists
into the lowest and greatest quintiles of guideline adherence.
Testing was determined according to the Medicare procedure or
laboratory codes, as appropriate.

Statistical Analysis
The trends over time in the use of each type of evaluative care
test were assessed using the Cochran-Armitage test for trend.
We then explored differences in provider characteristics ac-
cording to the quintiles of guideline compliance. Statistical
inference was made using the chi-square test for all variables.

Using linear regression analysis, we determined the mean
number of each type of evaluative care test by urologist quintile.
For each quintile of urologists, we also determined the use of
evaluative care according to the guideline category: recom-
mended, optional, and not recommended. We compared the
rates of use of the evaluative care tests among the quintiles of
guideline adherence using linear regression analysis. Differences
in use across the quintiles of guideline adherence were assessed
using the F-statistic from linear regression analysis.

We assessed the effect of each evaluative care test on classi-
fying urologists into the greatest or lowest quintiles of compli-
ance with the guidelines through logistic regression analysis.

We adjusted for the urologist’s practice style expenditures (de-
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fined in terms of average Medicare expenditures per month for
BPH tests performed in the first year after an initial visit to
a urologist)11 and for urologist and patient characteristics.

he patient factors included age (67-70, 71-74, 75-78, and
79 years), socioeconomic status (zip code level using the
ethod of Diez-Roux et al12), race (white, black, and other),

nd comorbidity (Klabunde modification of the Charlson
omorbidity index13). These patient factors were modeled as

the percentage of a physician’s practice population with the
characteristic.

All analyses were performed using SAS software, version 9.1
(SAS Institute, Cary, NC). All statistical tests were 2 sided, and
the probability of a type I error was set at 0.5. The present study
was granted letters of exemption by the institutional review
boards at each of the authors’ institutions.

RESULTS
A wide range of evaluative care services are provided to
patients within 3 months of their initial visit to a urol-
ogist (Fig. 1). Urinalysis was routinely performed, with
�80% of patients receiving the test in each year of the
study. The use of serum creatinine measurements and
postvoid residual urine volume testing increased with
time, with �40% of patients undergoing these tests by
2007. All BPH-related testing showed significant in-
creases in use (P � .001), except for PSA testing, for
which a significant decrease in use occurred (P � .001),
nd renal or prostate ultrasonography, which showed no
hanges in use (P � .416).

Within a possible range of the guideline compliance

Figure 1. Changes in proportions of patients receiving e
recommended care, use of testing increased significantly ov
(P � .001). (B) Use of optional care increased significant
increased for all testing (P � .001), except for ultrasonogr
ndex from �1 (no compliance) to 1 (complete compli-
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nce), the actual levels of compliance ranged from �0.53
o 0.91 (Table 1). The lowest quintile had index values
f �0.53 to 0.08, with the low to greatest quintile at
.09-0.22, 0.23-0.33, 0.34-0.44, and 0.45-0.91, respec-
ively. The geographic location was associated with
uideline compliance, with urologists in the West evenly
istributed among the quintiles (19.7% lowest compli-
nce), urologists in the Northeast and Midwest having
ower compliance with the guidelines (28.6% and 27.1%
owest compliance, respectively), and urologists in the
outh showing more guideline compliance than the urol-
gists in the other regions (13.3% lowest compliance;
verall P � .01 for the comparisons among the regions).

Urologists practicing in rural areas were less likely to
provide care compliant with the guidelines than urolo-
gists in urban areas (26.1% vs 17.8%, lowest compliance
in rural vs urban; P � .01). The type of practice (solo,
group, or hospital) and interval since medical school
(before or after 1985) were not associated with guideline
compliance (P � .70 and P � .43, respectively.)

The urologists’ patient populations differed among
the quintiles of guideline compliance. The patient
comorbidity burdens were lower among urologists with
high guideline compliance. Of the urologists with pa-
tient populations with low comorbidity (ie, �80% of
the patients had no comorbid conditions), 27.1% were
in the greatest quintile of compliance and 18.1% were
in the lowest level of compliance (P � .06). Of the
urologists whose practice included �10% of patients

tive care tests for BPH during study period. (A) Among
me for urinalysis (P � .001), but decreased for PSA testing
� .001) for all tests. (C) Use of not-recommended care
of kidney and prostate (stable use, P � .416).
valua
er ti
ly (P
with �2 comorbid conditions, 14% were highly guide-
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line compliant and 24% were in the lowest guideline
compliance category (P � .01). Urologists seeing an

lder patient population were more likely to be in the
owest quintile of guideline compliance than in the
reatest quintile (25.5% in the lowest vs 17.3% in
he greatest; P � .02). The racial distribution of a
rologist’s practice was not associated with the levels
f guideline compliance.
Urologists in the lowest quintile of guideline compliance

ad the lowest use of recommended care and the greatest
se of not-recommended care (Fig. 2). A low use of both
rinalysis and PSA testing was seen (P � .01 for both; Fig.
A). Optional care was performed most frequently by urol-
gists in the low guideline compliance quintile (122 tests
er 100 patients; Fig. 2B). Driving this finding, the use of
ostvoid residual urine volume measurement was the great-
st in the low guideline adherence quintile. In contrast,
ytology use was relatively flat across the groups (9, 12, 10,
, and 6 tests per 100 patients for lowest to greatest adher-

Table 1. Urologist characteristics by quintile of guideline c

Characteristic

Quintiles

Lowest Low

Urologists
Compliance index �0.53-0.08 0.09-0
Physician characteristics

Employment
Solo 17.9 21.0
Group 20.4 19.5
Hospital 22.2 22.2

Census division
Northeast 28.6 15.4
Midwest 27.1 19.3
South 13.3 19.9
West 19.7 21.5

Location
Urban 17.8 20.8
Rural 26.1 17.5

Medical school graduation
date

Before 1985 21.0 23.6
1985 and after 19.6 18.3

Physicians’ patients
Race

�90% White 21.3 18.6
�10% Black 19.8 23.5
�10% Other 15.6 25.6

Comorbidity
�80% 0 18.1 15.6
�20% 1 17.4 22.8
�10% �2 24.0 21.5

Socioeconomic status
�40% Lowest 14.2 19.3
�40% Middle 26.6 22.8
�70% Upper middle 19.7 16.1
�10% Highest 24.7 15.1

Age
�30% 67-70 y 15.7 19.9
�30% 71-74 y 19.9 21.1
�30% 75-78 y 11.0 23.6
�30% �79 y 25.5 22.2
nce). Although the use of uroflow procedures was high in c

6

he lowest quintiles of guideline adherence (32 and 28 tests
er 100 patients), use of uroflow decreased rapidly in the
ore adherent groups (16, 12, and 6 tests per 100 patients).
one of the not-recommended tests had stable use across

he quintiles of urologist guideline compliance (Fig. 2C),
ith use of each type of evaluative care greater for the

owest versus greatest quintile of guideline compliance (P �
01 for all comparisons).

Individual evaluative care tests were strongly associated
ith compliance quintiles (Table 2). After adjustment for
atient and urologist variables, urinalysis and PSA testing
ere associated with urologists in the greatest quintile (P �

01 for both). Prostate and renal ultrasonography (P � .03),
ystoscopy (P � .01), uroflow (P � .01), and postvoid
esidual urine volume (P � .02) were associated with a
rologist being in the lowest group. Filling cystometrogram,
ressure-flow studies, and upper tract imaging provided bor-
erline associations with urologists in the lowest quintile
P � .07; P � .07, and P � .08, respectively). Serum

liance

rologist Guideline Compliance

P ValueMiddle High Highest

0.23-0.33 0.34-0.44 0.45-0.91

.70
21.0 20.1 20.1
14.1 17.7 21
33.3 14.8 7.4

.01
20.9 23.1 12.1
24.0 13.5 16.2
21.4 19.0 26.5
19.8 20.3 18.8

�.01
22.4 16.6 22.4
18.5 22.3 15.6

.43

19.3 17.6 18.5
22.2 18.3 21.5

22.3 18.3 19.6 .14
18.5 18.5 19.8 .79
18.9 15.6 24.4 .61

18.1 21.1 27.1 .06
23.2 15.8 20.9 .39
21.5 19.0 14.0 .01

18.8 18.3 29.4 .04
19.5 14.5 16.6 .04
21.9 16.8 25.6 .44
19.2 21.9 19.2 .57

20.2 22.1 22.1 .10
29.1 20.3 19.5 .76
20.5 16.5 28.4 .07
20.9 14.1 17.3 .02
omp

of U

.22
reatinine measurements and urine cytology testing were
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not associated with a urologist being in the greatest or
lowest quintiles of guideline compliance (P � .44 and P �
.35, respectively).

COMMENT
Best practice guidelines are intended to improve and
standardize clinical care quality by promoting diagnostic
and treatment approaches of demonstrated clinical effec-
tiveness while minimizing those producing little benefit
or actual harm. Despite the publication of multiple guide-
lines since the 1990s, older men in the United States
with BPH continue to receive varied care depending on
the urologist they see for BPH. Variations occurred ac-
cording to geographic location and urban versus rural
setting. Urologists practicing in the South or urban set-
tings provided the greatest level of guideline compliant
care. Urologists with the lowest guideline compliance
used the recommended care less commonly and not-
recommended care more commonly than the other 80%
of urologists in our study. However, the assessment of

Figure 2. Use of recommended, optional, and not-recom-
mended care. (A) Urologists in lowest quintile of guideline
compliance had lowest use of recommended care and (C)
greatest use of not-recommended care. (B) Urologists in
low compliance group had greatest use of optional care.
However, extensive variations in use of individual tests
were found. As an example, urinalysis use was stable
across low to highest guideline compliance group, and cys-
toscopy use declined from lowest to highest guideline com-
pliance group.
individual tests revealed that urologists used urine cytol-

UROLOGY 78 (1), 2011
ogy, urodynamics studies, upper tract imaging, and serum
creatinine at similar rates after adjusting for patient and
provider characteristics. Differences in guideline compli-
ance were driven largely by the use of cystoscopy, PSA
testing, urinalysis, uroflow, postvoid residual urine vol-
ume determination, and ultrasonography.

Despite the creation and promotion of guidelines, pa-
tient and provider compliance with the recommenda-
tions is variable. Barriers to physician compliance with
guidelines include awareness of the guideline, familiarity
with the guideline recommendations, lack of agreement
with the recommendations, poor self-efficacy for imple-
menting guideline recommendations, inertia of previous
practice, and a belief that the guideline would not im-
prove patient outcomes.14 Additional problems with
uideline compliance stem from physicians’ beliefs that
he recommendations do not apply well to their pa-
ients15 and the lack of opportunity for individualization
f care.16 Combined with an often poor evidence base

lacking randomized trials to support recommendations,17

the effect of guidelines on eliminating variations in care
has been limited.

The variable compliance with the guidelines among
urologists could result from many of these factors, includ-
ing a poor evidence base on which to base care, the
practice of defensive medicine, and different referral pat-
terns by which patients reach the urologist. Although our
study could not assess which of these factors is contrib-
uting to the varying levels of guideline compliance, it has
provided some evidence supporting each contention.

The lack of high-quality data on the use of most
evaluative care precludes making strong judgments about
the value of most evaluative care testing.18 Owing to the

eak evidence base, many urologists will err on the side
f performing more testing. Given the fee-for-service
opulation studied, such testing would also increase prac-
ice income. In addition, the comparable European As-
ociation of Urology guidelines recommend many proce-
ures the AUA guidelines consider optional and term
ptional the procedures the AUA considers not recom-
ended.19 Because the risk of harm from testing is per-

ceived as low, the added information potentially useful,
and the testing reimbursed by the Medicare program,
optional and not-recommended tests are provided.

The increased use of BPH-related testing could be a
response to an increasingly litigious society, with urolo-
gists protecting themselves from future malpractice ac-
tions with ever-increasing amounts of testing. The secu-
lar trends in use of optional and not-recommended care
and previous published data support this contention.20

However, all diagnostic tests have the potential for harm,
including false-positive and false-negative results, and
increased expense.

Finally, the types of referrals sent to a urologist might
influence the practice patterns and guideline compliance.
Although many patients sent to a urologist for BPH or

lower urinary tract symptoms have had a limited evalu-

7



ation with only some exposure to medical management,21

some urologists might see patients with more refractory
disease. This would be especially true if patients have
been referred from primary care physicians who are ex-
perienced in treating men with BPH. Such factors could
contribute to the increase in use of postvoid residual
urine volume testing, with urologists seeing men who
might be considering anticholinergic medications for
their symptoms.

Our study has also revealed problems that could arise
as payers and other organizations attempt to use claims
data and guideline compliance as measures of quality.
With claims-based studies, patient symptoms and previ-
ous therapies cannot be determined. Although our study
addressed this issue by excluding patients with previous
diagnoses consistent with neurologic disease or cancer
that could contribute to lower urinary tract symptoms,
broader attempts to gauge quality using claims and guide-
line adherence could include such subpopulations or be
limited by changes in guidelines over time.22 Also, all
important aspects of care and outcomes cannot be as-
sessed using only claims data.23,24 For example, in our
study, the assessment of symptom scores and performance
of a physical examination could not be determined. Fi-
nally, care could be incorrectly assigned to a physician or
condition when actually given for a different indication.
This phenomenon might have occurred in our study with
serum creatinine measurements; a common aspect of
many primary care physicians’ yearly patient assessments.
Although in our study, this testing did not influence the
assignment of urologists to a specific level of guideline
compliance, it is conceivable that such misallocation of
care could have substantially affected assessments of qual-
ity or compliance with guidelines in other settings.

Certain limitations existed in the present study and
warrant consideration. Our results are most applicable to
older men treated in a fee-for-service setting. We could
not determine whether compliance with guidelines
would be the same in younger men or men treated in
health maintenance organizations. However, because
Medicare provides the primary health insurance to
�95% of older men in the United States and these are

Table 2. Odds ratios and 95% confidence intervals for urol
each evaluative care test

Variable O

Urinalysis 7.
PSA 69.
Prostate and kidney ultrasonography 0.
Serum creatinine 0.
Cystoscopy 0.
Cytology 0.
Uroflow 0.
Filling cystometrogram 0.
Postvoid residual urine volume 0.
Pressure-flow study �0.
Upper tract imaging 0.

OR, odds ratio; CI, confidence interval.
the men most likely to have BPH symptoms, our results

8

have validity for a large population most affected by the
treatment decisions in BPH management. Similarly, we
have examined care among urologists with greater vol-
umes of patients with BPH. We could not determine
whether similar variations in guideline compliance oc-
curred among urologists who see fewer Medicare patients
with BPH. In addition, we grouped the BPH-related tests
by the level of guideline recommendation. In so doing,
we provided equal weight to procedures that have varying
risks, and costs, to patients.

CONCLUSIONS
Despite the availability of AUA practice guidelines for
BPH care, wide variations in BPH-related test use were
seen among urologists in the United States. Additional
study of the effectiveness of evaluative care testing pro-
vided to patients is needed and could help improve
compliance with the guidelines.
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APPENDIX

UPPLEMENTARY DATA
Supplementary data associated with this article can be found,
in the online version, at doi:10.1016/j.urology.2010.12.087.
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