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Abstract
Objectives—To determine the impact of evaluative care guideline compliance on surgical
intervention for BPH.

Methods—From Medicare claims data, we developed a cohort of men new to a urologist with a
diagnosis of BPH. We determined urologists’ compliance with guideline recommended care (3
months) and their time- and geography-standardized average monthly Medicare expenditures (1
year). At the level of the urologist, we assessed the impact of these measures on the use of surgical
therapy within 1 year of the new patient visit.

Results—Of 10,248 patients in the cohort, 675 received surgical intervention (6.7%). Guideline
compliance (2% received surgery in highest quintile; 11% lowest quintile) was associated with
surgical intervention. The results were robust to adjustment for patient and surgeon factors
(Guideline Compliance - OR 0.09; 95% CI 0.06 to 0.15 highest to lowest adherence).

Conclusions—Urologists who tend to follow the AUA best practice guidelines for BPH
evaluation perform surgical interventions on their BPH patients less frequently than urologists
who do not follow these guidelines.

Introduction
Urologists serve as the medical and surgical specialists for men with lower urinary tract
symptoms (LUTS). These symptoms, including urgency, frequency, intermittency, and
nocturia, are most often attributed to benign prostatic hyperplasia (BPH),1 a symptom
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complex which affects up to 48% of men in the United States by their eighth decade of life.2

Depending on the degree of symptoms, and prior BPH therapies, patients new to a urologist
may receive a variety of interventions, ranging from simple testing and medication
adjustment to invasive testing and surgical therapy. These diagnostic and screening
procedures are used to stratify patients by the severity of their LUTS,1,3 and have been
advocated to guide the use of therapy.4,5 While absolute indications for surgical
management exist (e.g. urinary retention, intractable hematuria),6 for the vast majority of
patients surgical interventions are elective.7,8

Elective, or discretionary, surgical therapies are subject to variable use depending on local
practice patterns. Indeed, local variation in use of transurethral resection of the prostate
(TURP) for BPH was an initial impetus for the study of small area variation,9 and for
development of patient centered decision making.7 Given these developments, variability in
practice patterns could be expected to decrease over time.10 However, as seen in other
discretionary surgical conditions11, extensive variations continue in the use of therapies for
BPH among urologists in the United States.12

Guidelines developed for the management of BPH might help attenuate some the practice
variation among urologists, and help improve care. Indeed evidence from other specialties
supports this premise. Increased use of guidelines has been associated with lower costs, and
improved care, in acute stroke victims,13,14 schizophrenia patients,15 and in cardiovascular
disease.16 However, evidence that use of guidelines for diagnostic procedures is associated
with subsequent use of discretionary surgical therapy is lacking.

As guidelines proliferate in medical practice, objective evidence of their impact on clinical
care is needed. In this paper, we use the care of men new to urologists as an example of how
guidelines can influence care. We explore whether a urologist’s compliance with BPH
guidelines is associated with the delivery of surgical care for men new to their practice with
BPH. We hypothesize that high guideline compliance is associated with decreased surgical
intervention.

Materials and Methods
Data Source

We created our cohort using a 5% random sample of Medicare beneficiaries from 1999 to
2007. The Medicare program provides health care for Americans over age 65, patients with
end stage renal disease, and patients with long term disability. Over 95% of Americans over
age 65 use Medicare as their primary insurance.17 We limited our study to male Medicare
beneficiaries over 65 years of age.

Study population
We selected patients with International Classification of Disease Ninth Edition (ICD-9)
diagnosis codes (Appendix 1) consistent with a BPH diagnosis based on physician billing
records. We determined the specialty of the physician billing for the service from the
Medicare records, and confirmed with data from the AMA Masterfile. All patients with an
initial visit to a urologist for a BPH diagnosis were included in the initial cohort. We
excluded patients from the cohort if they lacked continuous enrollment in Medicare parts A
and B or if they were enrolled in a Medicare HMO for any time in the two years prior
through one year after the initial visit with the urologist (the three-year period of study for
each man). The two year period prior to diagnosis allowed exclusion of patients who had
already established urologic care for non-BPH conditions. We also excluded patients with
diagnoses suggesting prior surgical BPH therapy, prostate cancer, or neurologic disease that
could contribute to LUTS (Appendix 2). These restrictions resulted in a study population of
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40,483 patients. We established the primary urologist responsible for the patient’s care by
assessing the Unique Provider Identification Number (UPIN) for the patient visits and
laboratory testing. For most patients, a single urologist provided the BPH-related care. In
cases with multiple urologists, the primary urologist was classified as the urologist who
provided the plurality of patient care services. Next, to examine differences in care at the
level of the urologist, we restricted the cohort to patients seen by urologists who cared for a
panel of at least 10 BPH/LUTS patients between 1999 and 2007. Because we were using a
5% sample of patients, the restriction to at least 10 patients per urologist equated to at least
200 new BPH patients seen by each urologist in our cohort over the 9 years of study. This
yielded a final study population of 10,248 patients treated by 748 urologists.

Characterization of Practice Style Intensity
We have previously defined a measure of practice style intensity.18 In brief, we used
appropriate Healthcare Common Procedure Coding System (HCPCS) and ICD-9 codes to
determine the BPH related tests for patients. Testing was included for up to one year after
the initial visit with a urologist or until the patient received surgical therapy for BPH. We
then calculated the Medicare expenditures on testing for each patient, and totaled this
expenditure at the level of the urologist (adjusted to 2007 dollars). Finally, the average
Medicare expenditure per month for each urologist was calculated ($35 to $527 per month).
Urologists were then divided into quintiles based on this practice style expenditure
calculation (Median $92, 20th percentile $72, 40th percentile $85, 60th percentile $100, 80th

percentile $123).

Characterization of Compliance with Guidelines
We have previously outlined an index of compliance with the 2003 American Urological
Association Best Practice Guidelines for BPH care.19 In brief, this index was based on a
urologist’s average use of testing considered recommended, optional, and not-recommended
by the guidelines using appropriate ICD-9 and HCPCS codes. Use of recommended care
was valued with 1 point, not-recommended care testing received minus 1 point, and optional
care received no points. For this index, BPH related testing was assessed within 3 months of
the initial visit with the urologist, and 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 by the total
amount of testing provided in the three 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 for a patient,
the index value would be −1. Conversely if a urologist performed only recommended care,
the index would be 1. Provision of only optional care would result in an index score of 0.
We then categorized providers into quintile groups based on their average compliance score
across all patients in their panel.

Comparison of Practice Style Intensity and Compliance with Guidelines
We assessed the independence of the two measures of urologist practice with a Pearson
correlation coefficient. The correlation between the two measures was weak, −0.31.

Outcome
The primary outcome of interest was receipt of BPH surgery. The 12 months after the initial
urology visit were assessed for surgical procedures as defined by appropriate CPT codes
(Appendix 2). We then explored the impact of urologist guideline compliance on patient
receipt of surgical care.
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Statistical Analysis
Differences in patient populations by guideline compliance categories were assessed with
Chi-squared tests.

We assessed the impact of guideline compliance on receipt of surgery with unadjusted
logistic regression analysis. We then adjusted for urologist and patient characteristics in a
multivariate logistic regression model. Patient factors included age (67–70, 71–74, 75–78,
and 79+), socioeconomic status (zip code level using the methodology of Diez-Roux),20 race
(white, black, and other), and comorbidity (Klabunde modification of the Charlson
comorbidity index).21 Physician factors, derived from the AMA Masterfile and Medicare
records, included region of practice (Northeast, Midwest, South, West), practice structure
(solo, group, hospital based), and years in practice (<15, 15–30, >30). When analyzing the
impact of guideline compliance on patient’s receipt of surgery, we adjusted for the
urologist’s practice style expenditures. We also tested the interactions between practice style
intensity and guideline compliance. Because these interactions were not significant, they
were not included in the final models.

Results
Receipt of surgical care for BPH was related to the urologist’s compliance with guidelines
(Figure 1). Overall, 6.7% of men newly seen by urologists for BPH received surgical
intervention within one year of their initial visit to the urologist. A linear trend of decreasing
use of surgery with increasing compliance with evaluative care guidelines was seen. Surgery
was performed in 10.9% of men seen by urologists in the lowest quintile of guideline
compliance. This proportion decreased to 9.1%, 6.2%, 4.6% and 2.4% in the low to highest
guideline compliance quintiles (p < 0.01).

Patient populations differed by physician practice style intensity and with the urologist’s
level of guideline compliance (Table 1). As previously reported,18,19 patient race,
comorbidity, socioeconomic status, and age were associated with urologist’s practice style
and compliance with guidelines. In addition, urologist factors of region of practice,
employment status, and years in practice were also associated with practice style intensity
and compliance with guidelines.18,19

In adjusted analysis, the urologist’s level of guideline compliance was associated with
receipt of surgical care. We found a linear trend in decreasing use of surgical therapy with
increasing guideline compliance quintile that was robust to adjustment for patient and
physician factors, and for the urologist’s practice style intensity (Figure 2). Comparing the
lowest guideline compliance urologists to the highest, there was a 91% decrease in the
adjusted odds of receiving surgery with high guideline compliance (OR 0.09; 95% CI 0.05,
0.15). A linear decline in the use of surgical therapy is seen from the lowest to highest
quintile of guideline compliance, with significant overlap in the confidence intervals around
the odds ratios exists for each step in the analysis.

Comment
Overall, 6.7% of BPH patients newly seen by a urologist for BPH receive surgical
intervention within one year of their initial visit to a urologist. Urologists who followed
guideline recommendations performed fewer surgical procedures for BPH than urologists
with lower guideline compliance, varying from 2.4% in the highest guideline compliance
quintile to 10.9% in the lowest. After adjusting for patient and physician characteristics we
still found that urologists with the highest guideline compliance were almost ten times less

Strope et al. Page 4

Urology. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



likely to perform surgical interventions than were urologists with the lowest guideline
compliance.

Our results suggest there are significant variations among urologists in their approach to
men with BPH. Such variation has been seen across surgical and medical procedures,22

especially in situations with discretionary indications for intervention,23 and are not related
to patient preferences.24 In the management of BPH, variation in use of surgical therapy has
been well documented.25 Despite consensus panels,25 outcome assessments,1 and
development of practice guidelines,26,27 variations in the use of surgical therapy among men
with BPH continue to be found,28 and new variations are developing.12

Despite the success of surgical interventions in relieving symptoms, well-informed patients
rarely choose a surgical intervention for their BPH.29 Such data suggest men are reluctant to
pursue intervention, and that surgery for BPH is often discretionary. Indeed, consistent with
this supposition, only 6.7% of men in our study received a surgical intervention for BPH.
Despite this small overall percentage of patients receiving surgical intervention, we found
large variations in use of surgery across urologists.

Clinical guidelines may provide a mechanism to help standardize care and eliminate
variations amongst practitioners. Thus, many studies have examined physician compliance
with guidelines, and the economic impact of guideline compliance.13,14 Such studies help to
show the large gaps between optimal care, and care that is actually provided in practice.
However, the impact of compliance with clinical guidelines for diagnostic testing is less
well defined.

The impact of clinical guidelines for diagnostic testing varies based on the intensity of the
practice pattern called for in the guideline compared to standard practice in the community.
In the case of BPH, guidelines call for a less intensive work up than performed by many
urologists. In our study, we found that lower compliance with guidelines was associated
with greater use of surgical therapy. Our study provides the first evidence, to our knowledge,
suggesting modifiable features of clinical practice are associated with variations in delivery
of a discretionary surgical procedure. We have previously established that physician factors
including geographic location, experience, and type of practice setting are related to how a
physician uses the testing available to evaluate men with BPH.18 Yet, after adjusting for
these factors, guideline compliance remains an independent factor associated with delivery
of surgery.

Physician compliance with guidelines is a potentially modifiable feature of health care
delivery for men with BPH. For some physicians, a practice pattern with higher levels of
testing is reflective of an intensive practice pattern where surgery would be performed
regardless of testing performed. For many other physicians however, test results influence
their decision about when to perform surgical intervention. Among these physicians, each
additional test obtained increases the chance of finding an abnormality that could prompt
surgical intervention. In BPH care for instance, post void residual urine measurements are
highly variable from test to test, and have not been shown to relate to failure of medical
management of BPH.6 Yet, post-void residual urine measurements are advocated by some
authorities in the evaluation of men with LUTS,30 and may be used to prompt surgical
intervention. By identifying significant variations in the use of guideline recommended care,
efforts to redirect practice style can be made through residency training, continuing medical
education, regulatory changes, or reimbursement changes.

Our study needs to be considered in light of certain limitations. By using Medicare claims
data, we do not have access to the patients’ symptoms or prior treatment histories. We
attempted to attenuate this issue by excluding patients with diseases other than BPH that
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may contribute to LUTS. A common argument to explain our findings would be that more
extensive and expensive tests are necessary in the patient with severe BPH. Such patients
may be best managed with surgery due to their advanced disease. The evaluation of patients
being considered for BPH surgery may justly include certain tests normally considered not
indicated (e.g. serum creatinine) or optional and thus incorrectly indicate poor quality care.
However, the design of our study controls for this by determining the quality and intensity
of care as well as the receipt of surgery variables at the level of the urologist. In other words,
the intensity of the evaluation would not correlate with the receipt of surgery for any one
patient because the unit of analysis in this study is the urologist, not the patient. In order for
guideline compliance to be associated with surgery, the entire panel of patients seen by that
urologist would have to present with more severe BPH. Furthermore, by excluding patients
with a urologist visit for any condition for 2 years prior to the index BPH visit we limited
the possibility of referral from one urologist to another for specialized care. Despite these
techniques, some providers may see a different panel of patients, and the study design
cannot fully control for these occurrences. Thus, we are limited in making causal statements
that better guideline compliance would result in fewer surgeries for men with BPH.

Other limitations result from changes in guidelines and limitations to the data. During the
study period, guidelines on BPH management were updated in 2003. Only the
recommendation status of serum creatinine measurements changed, making the use of 2003
guidelines applicable across the entire study period. Our study lacks pharmacy data. We do
not know if the use of medical therapy shows similar or different variations based on levels
of guideline compliance. Finally, our results best apply to patients seen in the Medicare fee-
for-service population. We cannot determine if the practice patterns and surgery utilization
among urologists would be the same in younger men, or if urologists practicing in HMO
environments would have different utilization of BPH testing and surgery.

Conclusion
Urologists vary extensively in their use of surgical treatments for men with BPH. These
variations appear to be associated with urologist’s compliance with guidelines for testing.
These data provide evidence that compliance with clinical guidelines is associated with
discretionary surgical therapy.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Percentage of Patients Receiving Surgery across the Quintiles of Guideline Compliance
Overall, 6.7% of patients in the study received a surgical intervention. 2% of patients treated
by urologists in the highest quintile of guideline compliance received surgery compared to
11% treated by urologists in the lowest quintile.
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Figure 2. Adjusted Odds Ratios of Receiving Surgical Therapy by Compliance with Guidelines
The adjusted model incorporates expenditures on evaluative care and guideline compliance
and adjusts for patient (age, race, comorbidity, and socioeconomic status) and urologist
(type of practice, practice location, and years in practice) factors. Adjustment was made for
temporal trends by adding a term for year to the model. Interactions between intensity and
guideline adherence were assessed, but were not significant, and were excluded from the
final model.
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