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Abstract
Background: Despite the dramatic shift towards managed care in the United States, little is known about the impact of managed care on physicians= adoption of new medical technologies.  The aim of this study is to determine whether decisions to perform a laparoscopic cholecystectomy rather than an open cholecystectomy for patients with gallstone disease differed according to patient and physician participation in a managed care plan.  

Methods:  Using claims data from a large insurer in Rochester, New York, we examine patient level data for cholecystectomies performed over a three year period from 1990 through 1992.  This period captures the initial use of laparoscopic cholecystectomy in Rochester and its subsequent diffusion.  We use logistic binomial regression with random effects to model the relationship between multiple patient and provider factors and the treatment choice between a laparoscopic cholecystectomy and an open cholecystectomy. 

Results:  We found that patients treated by surgeons with a majority of their cholecystectomy patients enrolled in a managed care plan were 16% more likely to receive a laparoscopic cholecystectomy than an open cholecystectomy (95% confidence interval of the marginal probability of a laparoscopic cholecystectomy: 0.02 - 0.27).  A patient=s enrollment in managed care alone was not associated with significant differences in use of laparoscopic cholecystectomy rather than open cholecystectomy. The factors most associated with the decision to use laparoscopic cholecystectomy were the patients= age and clinical severity.

Conclusions:    We find managed care to be associated with a higher probability of laparoscopic cholecystectomy use.  Further, managed care appears to have a greater effect a physician=s overall practice style than individual patient-specific cholecystectomy treatment choices.  This finding suggest the presence of significant managed care >spillover effects= that is larger than the impact of managed care at the patient level after accounting for a comprehensive array of patient, physician and institutional factors. 

Keywords:
Managed Care, Medical Technology, Laparoscopic Cholecystectomy, Physician Practice Style

Introduction

Managed care growth continues at an unprecedented pace.  In 1995, 71% of insured employees in the U.S. were in managed care, with 25% in HMOs, 29% in preferred provider organizations (PPOs) and 14% in point of service plans (POS).  The remaining 29% of employees had conventional insurance.1  However, little is known about the impact of managed care on physicians= adoption of new medical technologies that may lead to increased or decreased health care costs as well as changes in patient health outcomes.  One of the open questions about managed care is whether it affects physicians= treatment decisions about application of new technologies to individual patients or whether it fosters a general treatment style that Aspills over@ to all patients in a physician=s practice.  Empirical evidence to address these questions would inform the current health policy debate on the merits of managed care. 

 
A number of studies have documented the adoption and use of laparoscopic cholecystectomy as a substitute for open cholecystectomy for patients with gallstone disease.  The important findings from these investigations are: 1) the adoption of laparoscopic cholecystectomy was very rapid;2 2) the total rate of use of cholecystectomies has increased in response to the availability of less invasive laparoscopic cholecystectomy procedure;3,4,5 3) although laparoscopic cholecystectomy was found to be more cost-effective relative to open cholecystectomy, increased demand for the new less-invasive procedure produced a rise in overall cholecystectomy utilization that prevented a net reduction in total cholecystectomy expenditures;6,7 and 4) patients with managed care insurance contracts had a higher probability of receiving a laparoscopic cholecystectomy than an open procedure.8
Earlier analyses have focused exclusively on either provider or patient characteristics that are associated with cholecystectomy treatment choice (larry) or adoption (Joe), but did  not fully consider the combined  influence of patient and provider factors, such as the impact of managed care on physician practice style.  In contrast, health economists argue using theoretical models that decisions to adopt a new technology are determined by the managed care and fee-for-service health plans with no role for physicians other than acting as >perfect agents= for patients and the suppliers of the new technology.  

The aim of this study is to determine whether decisions to perform a laparoscopic cholecystectomy rather than an open cholecystectomy for patients with gallstone disease differed according to patient and physician participation in a managed care plan.  In addition, we identify patient and provider characteristics that have a significant influence on cholecystectomy treatment choice.  As a result, we provide empirical evidence to help clarify the role provider, patient or health plan characteristics play in the decision to use a new medical technology as one example of a general approach that can be applied to other medical technology treatment choices.

Methods

Data

The database used for this analysis consists of three years of claims data from Rochester, New York=s Finger Lakes Blue Cross Blue Shield (FLBCBS).  These data include every inpatient and outpatient encounter associated with every patient who received a cholecystectomy from 1990 to 1992.  FLBCBS has a market share of roughly 75% of the insured population under the age of 65 years in the Rochester area constituting approximately 670,000 insured persons.  Every surgeon practicing in the Rochester region has a contract with FLBCBS.  Excluded from this database is the remaining 25% of the insured population, which includes those enrolled with the one other competing HMO, the uninsured population, and the Medicare and Medicaid populations.  The unique quality of the Rochester database is the ability to examine medical decision-making with a >population= rather than a >sample= of patients.  For studies of provider behavior, this asset presents the opportunity to assess clinical decision-making within a complete health care system where the influence of managed care plans and institutional relationships can be explicitly examined from actual data rather than interpreted from national survey responses.  Furthermore, Rochester=s provider experience is representative of national trends such as the dominance of >open= managed care systems such as Independent Practice Associations and Preferred Provider Organizations through the 1990s.

Identifying Cholecystectomy Procedures
From the FLBCBS database, we identified all cholecystectomies performed during the defined period using the physician procedure billing codes recorded in the database.  Other studies of laparoscopic cholecystectomy difussion have relied on ICD-9 surgical procedure codes developed in 1992.  Since the difussion period occureed prior to 1992 in Rochester, we were fortunate to be able to identify laparoscopic cholecystectomies using physician procedure codes implemented by FLBCBS at the start of the difussion process in 1990.  Open cholecystectomies were identified by Current Procedural Terminology (CPT) codes 47600-47620.  Laparoscopic cholecystectomies were identified by CPT codes 49310, 49311 or local FLBCBS procedure codes X4760 and Y4760 used prior to the introduction of CPT codes.  By January 1990, the administrations of both FLBCBS managed care plan and the fee-for-service plan had distributed procedure fee schedules that included procedure codes for both laparoscopic and open cholecystectomy. 

Defining a Unique Patient/Physician Combination as a Unit of Analysis

The unit of analysis is a cholecystectomy claim with data on the patient receiving treatment and the surgeon performing the procedure.  Each observation consists of the dependent variable (which indicates whether an open or a laparoscopic procedure was chosen) and a set of independent variables that represent factors affecting treatment choice: patient characteristics (health plan, patient age, gender, gall bladder disease severity - see below for details on how this was determined); physician characteristics (location of training, years in practice and hospital and group practice affiliations); and external factors (seasonal and annual trends).  The final database used for the analysis was generated in two steps:  1) identification of the physicians providing cholecystectomies, and 2) building patient episodes of care.  A description of each of these two steps and an overview of the key variables used in the analysis follows.  

Identifying the Physicians Performing Cholecystectomies and Their Characteristics
We assumed that the surgeons performing the procedure held the key role in the treatment choice decision because they would be the ones held most accountable for the outcome of the procedure.  The gatekeeping physician in the managed care plan may also play a critical role in the initial referral to the surgeon performing the procedure.  However, the surgeon ultimately bears the brunt of the liability if an adverse outcome occurs.  The FLBCBS database provided clear identification of the operating surgeon through the use of physician billing records.  The coding of the operating surgeon should be very accurate because this code determines who gets paid for performing the procedure.  The FLBCBS provider files were used to identify provider characteristics such as location of training, years in practice, and malpractice history. 

Using the claims data, we classified each surgeon according to whether the majority (i.e., 50% or more) of the physician's patients were subscribers of either the fee-for-service or the managed care plan.  As a result, we defined a Amajority managed care physician@ as a provider with at least 50% of their cholecystectomy patients identified as members of FLBCBS=s dominant IPA-model managed care plan, Blue Choice.  By developing this variable, we were able to test the hypothesis that physicians who chose to treat a large share of managed care patients had adopted a practice style different from that adopted by physicians for whom the majority of patients had a fee-for-service plan.

Building Patient Episodes of Care
The second database creation step, constructing episodes of care, provided the patient characteristics for the analysis.  Using claims data, we identified the cholecystectomy date of service as the focal point of the episode of care.  We then examined all of the claims associated with physician and hospital encounters one month prior to the cholecystectomy operation to detect any diagnoses indicating the severity of gall bladder disease as well as the presence of comorbidities.  We adapted a disease staging algorithm developed by researchers at the University of Pennsylvania to classify the patients in the study population as having one of five gall bladder disease severity of  illness stages.3   To classify each patient with a disease stage, the algorithm was applied to primary and secondary diagnosis codes (ICD-9CM) from hospital and physician claims.  Each patient was assigned a mutually exclusive severity of illness stage.  The severity of illness stages were: 1) calculus of gallbladder, 2) calculus of bile duct, 3) acute cholecystitis, 4) acute cholecystitis with choledocholithiasis or acute cholecystitis with local perforation; and 5) gallstone ileus, free perforation of the gall bladder or gallstone disease with septicemia. 

Statistical Analysis
A logistic regression approach was used to model the relationship between multiple patient- and physician-level factors and the choice between an open and a laparoscopic cholecystectomy.  The dependent variable describes whether the patient received a laparoscopic cholecystectomy or an open cholecystectomy  (1=laparoscopic cholecystectomy, 0=open cholecystectomy).  The independent variables include the previously described patient and provider characteristics.  

For each independent variable, the results from the regression are presented as the impact of that variable on the probability that a laparoscopic cholecystectomy was performed.  After all other factors (e.g., patient age, patient severity and physician characteristics) are held constant, factors unique to an individual surgeon may explain part of the probability that a patient will (or will not) receive an open rather than a laparoscopic cholecystectomy.  When groups of observations (e.g., patients with the same surgeon) are analyzed, the predicted probability that a patient would receive a laparoscopic cholecystectomy may be affected by surgeon-specific effects.9  Leaving these surgeon-specific effects on treatment choice out of the regression model may produce inaccurate estimates of the impact of physician and patient characteristics on treatment choice. 

  
We used logistic binomial regression with random effects10 to account for the physician-specific effects in the model.  This method controls for the potential influence of individual physician practice style on cholecystectomy treatment choices throughout the study population.  Since we had data on each surgeon=s treatment decisions for many patients, we can infer, after controlling for observed patient and physician characteristics, the influence of managed care on a physician=s propensity to use laparoscopic or open cholecystectomy. 
Results
Characteristics of Patients and Physicians
Table One shows that nearly 49% of a total of 3,161 cholecystectomies were performed  laparoscopically between 1990 and 1992.  During this period, the percent of cholecystectomies that were performed laparoscopically increased from 7.3% to 70.1%.  With regard to patient characteristics, 57.6% of managed care patients undergoing a cholecystectomy received a laparoscopic procedure in contrast to 39.8% of fee-for-service patients.  Women were more likely than men to have received to have received a laparoscopic rather than an open cholecystectomy (54.3% vs. 40.1%), and younger patients received proportionately more of the non-invasive procedure than did older patients.  Patients with lesser rather than greater severity of disease, as measured by gallbladder disease staging, were treated more often with laparoscopic rather than open cholecystaectomy.  These findings are consistent with other published studies, which gives the data used for this study external validity, and probable generalizability.

As shown in Table Two, the cholecystectomy patients were treated by a total of 68 surgeons.  Just over half of the surgeons (51.5%) had a practice in which the majority of patients were in a managed care plan. 

Multivariate Regression Analysis
A multivariate regression was performed to determine whether differences in the rate of use of laparoscopic cholecystectomy between physicians who do versus those who do not have a majority of patients in managed care can be explained by patient characteristics or other physician characteristics (such as practice location, physician age or institutional affiliation and characteristics of their patients).  The estimated impacts of managed care on treatment choice are displayed in Table Three.  If a patient or provider characteristic is associated with a positive regression coefficient, a patient has a relatively greater likelihood of receiving a laparoscopic rather than an open cholecystectomy.

 Patients enrolled in a managed care plan did not have a significantly greater probability of receiving a laparoscopic rather than an open cholecystectomy when compared to a fee-for-service plan  (Marginal probability=0.04, 95% Confidence Interval (CI): -0.02 to 0.09). (footnote on marginal probabilities) However, a patient treated by a surgeon with a majority of cholecystectomy patients in a managed care plan had a 16% percentage point increase in the probability of receiving a laparoscopic rather than an open procedure (CI: 0.03 to 0.27).  Thus, it appears that physicians do not adjust their treatment choices to each individual patient=s insurance type.  Rather, they are influenced by the insurance type of the majority of patients in their practice.  This is consistent with the view that managed care affects physician behavior at the practice level.  
Figure 1 describes the other patient and provider factors found to be significant factors associated with the use of a laparoscopic cholecystectomy.  Each bar in the graph represents a percentage point increase in the probability of receiving a laparoscopic cholecystectomy and only results significant at a level of 95% are presented.

Older and sicker patients were less likely to receive the new rather than the old technology, after controlling for managed care=s effect at the patient and physician levels.   At ages above 56 years, patients were increasingly more likely to receive an open cholecystectomy.  In general, the greater the disease stage, the more likely a patient was to receive an open cholecystectomy.  Men also were 10% less likely than women to receive the new procedure.

  
Physician characteristics other than the influence of a managed majority care practice also were associated with treatment choice.  Physicians trained outside the United States were 19% less likely than U.S. trained physicians to use laparoscopic rather than open cholecystectomy procedures.   Those surgeons who completed their residency training in Rochester were 11% more likely than those trained elsewhere to perform a laparoscopic rather than an open cholecystectomy procedure.  Physicians with a prior history of a malpractice suit against them were 30% less likely than other physicians to perform a laparoscopic rather than an open cholecystectomy.  Also, physicians with experience as a utilization reviewer for a managed care plan were 28% more likely to perform an open rather than a laparoscopic cholecystectomy.   When compared to surgeons in practice for 0 to 10 years, physicians with 11 to 20 years in practice were 22% more likely to choose to perform a laparoscopic cholecystectomy rather an open cholecystectomy.  While physicians with 31 or more years in practice were 16% less likely to perform the new rather than the old procedure.  When interpretting this finding, it is important to note that a physician=s starting point for the years in practice variable was the date they received their M.D. from medical school.  Given a surgeon=s longer residency training, physicians in practice 0 to 10 years would include surgical residents who would not have had the credentials to be the lead surgeon billing for the procedure.

The results associated with the surgeon's institutional relations were also statistically significant. For example, patients admitted to one metropolitan hospital had a 14.6% increased probability of receiving a laparoscopic cholecystectomy rather than an open cholecystectomy, as opposed to patients receiving surgery in ambulatory settings.  Patients admitted to  several rural hospitals were less likely to use laparoscopic rather than open cholecystectomy procedures.

Figure 2 presents a graphical depiction of the diffusion of laparoscopic cholecystectomy over the three-year study period after holding constant the effects of other patient and provider characteristics.  The graph shows the average proportion, at quarterly intervals, of all cholecystectomies performed laparoscopically by majority managed care and majority fee-for-service physicians practice.  The influence of other patient and provider characteristics affecting the results in the figure have been controlled for through the regression model.  Surgeons having a majority of patients in managed care tended to adopt laparoscopic cholecystectomy sooner and to a greater extent than physicians with a majority of patients in a fee-for-service plan.  The surgeons with a managed care majority practice consistently provided relatively more laparoscopic than open procedures than surgeons with practice consisting of a majority of fee-for-service patients throughout the study period.

Discussion
This analysis provides two findings.  First, our results indicate that managed care plans are more likely to affect a physician=s overall adoption and use of laparoscopic cholecystectomy rather than open cholecystectomy, but do not directly affect patient by patient treatment choice decisions.  Two possible explanations exist.  First, Hillman et al have demonstrated that variations in clinical decision making are associated with the financial incentives of managed care plans.12 All physicians treating FLBCBS managed care patients have 15% of their reimbursements withheld over the calendar year pending satisfactory financial performance for the entire plan.   As a result, a physician with a significant share of his or her income coming from the managed care plan has an incentive to choose the least costly of two treatment choices, assuming the outcomes of the procedures are relatively equal.  A second explanation may be information regarding the use of laparoscopic cholecystectomy communicated through a surgical subcommittee comprised of a dozen surgeons that is run by the managed care plan.  The subcommittee was responsible for pricing laparoscopic cholecystectomy and developing the clinical guidelines for its use.  As a result, the subcommittee provided information on the use of lap/chole several months in advance of the first use of the procedure to surgeons on the subcommittee and could have influenced the early use of the procedure by surgeons with strong managed care affiliations.    

Our second finding was that patient age, gender and disease severity have a significant association with the use of laparoscopic cholecystectomy.  This result suggests that a physician considers foremost the health status and physical condition of the patient when choosing a cholecystectomy treatment.  More information is needed to identify if this is to use a new technology.  We found that a sicker and older patient was more likely to receive a open cholecystectomy.  At first we found this result to be counterintuitive.  However, this finding may be explained by physicians choosing to initially use a new technology on patients in the best physical health.  This would provide a clinician with a reference point for the optimal patient outcome given a minimum number of complicating conditions.  Subsequent analysis of only the 1992 procedures confirmed that older patients were more likely to receive a laparoscopic cholecystectomy in the later stages of the difussion process than during the full three year study period.  

The national implications of our results may be limited by focusing only on the Rochester region.  However, there are significant study design advantages to be gained by focussing on this region.  First, the health insurance contract types, managed care versus fee-for-service, are internally consistent in that no adjustments were needed for different variants of fee-for-service and managed care plans, since we focused on the contract types offered by one insurer.  The second design advantage is the presence of community rating in both plan types.  During this time period, the premium structures of the fee-for-service or managed care plan were the same regardless of the insured=s employer or health status.  As a result, patient income and health status are unlikely to affect health plan choice.  Finally, Rochester is a single market area so it is not necessary to control for regional variations in competitive forces. 

Conclusions
In summary, we found managed care to be associated with a higher probability of use of laparoscopic rather than open cholecystectomy.  Furthermore, the impact of managed care at the physician practice level is larger than the impact of managed care at the patient level, after accounting for a comprehensive array of patient, physician and institutional factors.  However, the effects of managed care, at either the patient or physician level, are significantly less than the impact of patient condition, indicating that cholecystectomy treatment choices are mostly determined by clinical as opposed to financial or administrative factors.  

We only focus on one new procedure that is less costly than the traditional procedure.  Therefore, we cannot comment on whether a patient=s more immediate concern -- denial of a needed new and expensive medical treatment by a managed care plan -- is valid.  We recommend that our analysis be extended with a complementary study to evaluate the use of new medical technology that produces equal or better health outcomes than the original treatment -- but at greater cost -- in order to determine if managed care plans consistently prefer the least expensive cost treatments after controlling for clinical and practice factors.  Given a suitable technology choice scenario, our model of treatment choice can be replicated and serve to provide more information to the current debate over the merits of and role for managed care in the U.S. health care system.

ADD TO LIMITATIONS DISCUSSION:    As a sensitivity test, we examined the distribution of managed care patient to total patient ratios across all physician practices  also constructed a variable to measure the actual percentage of the physician=s practice in managed care similar to that developed by Escarce (1996) and found the threshold for significant differences in cholecystectomy treatment choice approximately 50% (reference).  As a result, we chose the majority of managed care patient variable over a percentage of managed care participation variable as a means to identify managed care spillover effects due to ease of interpretation of the result from our statistical analysis.
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Table 1


Variable Definitions and Sample Characteristics



Means and Standard Deviations








Laparoscopic Procedure Used


Variable Name
Definition
Full

Sample
Yes
No

HMO patient
Indicator variable, =1 if patient was enrolled in a managed care plan at the time of surgery, =0 otherwise.
 0.49

(0.50)
 0.59

(0.49)
 0.42

(0.49)

Patient Age 0-18


Indicator variable, =1 if patient age 0-18 years, =0 otherwise.
 0.00

(0.04)
 0.01

(0.09)
 0.00

(0.04)

Patient Age 19-25
Indicator variable, =1 if patient age 19-25 years, =0 otherwise.
 0.04

(0.20)
 0.05

(0.22)
 0.03

(0.18)

Patient Age 26-35
Indicator variable, =1 if patient age 26-35 years, =0 otherwise.
 0.14

(0.34)
 0.18

(0.38)
 0.11

(0.31)

Patient Age 36-45
Indicator variable, =1 if patient age 36-45 years, =0 otherwise.
 0.17

(0.38)
 0.20

(0.40)
 0.14

(0.35)

Patient Age 46-55


Indicator variable, =1 if patient age 46-55 years, =0 otherwise.
 0.19

(0.40)
 0.23

(0.42)
 0.16

(0.37)

Patient Age 56-65
Indicator variable, =1 if patient age 56-65 years, =0 otherwise.
 0.18

(0.39)
 0.18

(0.38)
 0.19

(0.39)

Patient Age 66-75
Indicator variable, =1 if patient age 66-75 years, =0 otherwise.
 0.16

(0.37)
 0.11

(0.32)
 0.20

(0.40)

Patient Age 76-85
Indicator variable, =1 if patient age 76-85 years, =0 otherwise.
 0.08

(0.28)
 0.04

(0.20)
 0.12

(0.33)

Patient Age 85+ 


Indicator variable, =1 if patient age 85 + years =0 otherwise.
 0.02

(0.13)
 0.00

(0.06)
 0.03

(0.18)

Female Patient
Indicator variable, =1 if patient is female, =0 otherwise.
 0.28

(0.45)
 0.22

(0.42)
 0.32

(0.47)

Disease Stage 1
Indicator variable, =1 if patient was in gall bladder disease  stage 1, =0 otherwise.
 0.55 

(0.50)
 0.69

(0.46)
 0.43

(0.49)

Disease Stage 2
Indicator variable, =1 if patient was in gall bladder disease  stage 2, =0 otherwise.
 0.04

(0.19)
 0.03

(0.17)
 0.05

(0.21)

Disease Stage 3
Indicator variable, =1 if patient was in gall bladder disease  stage 3, =0 otherwise.
 0.33

(0.47)
 0.24

(0.42)
 0.42

(0.49)

Disease Stage 4
Indicator variable, =1 if patient was in gall bladder disease  stage 4, =0 otherwise.
 0.05

(0.21)
 0.02

(0.16)
 0.07

(0.18)

Disease Stage 5
Indicator variable, =1 if patient was in gall bladder disease  stage 5, =0 otherwise.
 0.02

(0.14)
 0.02

(0.16)
 0.03

(0.16)

Majority managed care physician
Indicator variable, =1 if treating physician had a majority of managed care cholecystectomy patients, =0 otherwise.
 0.63

(0.48)
 0.71

(0.45)
 0.56

(0.50)

Physician trained outside N. America
Indicator variable, =1 if the treating physician went to a medical school outside of North American, =0 otherwise.
 0.38

(0.48)
 0.36

(0.48)
 0.39

(0.49)

Rochester residency
Indicator variable, =1 if the treating physician spent residency in Rochester, =0 otherwise.
 0.68

(0.47)
 0.70

(0.46)
 0.65

(0.48)

Faculty physician
Indicator variable, =1 if the treating physician is a faculty member at the University of Rochester, =0 otherwise.
 0.58

(0.49) 
 0.55

(0.50)
 0.60

(0.49)

Utilization review physician
Indicator variable, =1 if the treating physician participates in utilization review activities, =0 otherwise.
 0.06

(0.24) 
 0.05

(0.21)
 0.08

(0.26)

Malpractice history
Indicator variable, =1 if the treating physician was sued for malpractice, =0 otherwise.
 0.21

(0.40) 
 0.15

(0.35)
 0.26

(0.44)

0-10 years since medical training
Indicator variable, =1 if the treating physician was in practice 0 to 10 years since medical training, =0 otherwise.
 0.22

(0.42) 
 0.25

(0.43)
 0.21

(0.40)

11-20 years since medical training
Indicator variable, =1 if the treating physician was in practice 11 to 20 years since medical training, =0 otherwise.
 0.40

(0.49) 
 0.42

(0.49)
 0.37

(0.48)

21-30 years since medical training
Indicator variable, =1 if the treating physician was in practice 21 to 30 years since medical training, =0 otherwise.
 0.26

(0.44) 
 0.23

(0.42)
 0.28

(0.45)

31 + years since medical training
Indicator variable, =1 if the treating physician was in practice 31+ years since medical training, =0 otherwise.
 0.12

(0.31) 
 0.09

(0.29)
 0.14

(0.34)

1990
Indicator variable, =1 if procedure performed in 1990, =0 otherwise.
 0.28

(0.45)
 0.04

(0.21)
 0.50

(0.50)

1991
Indicator variable, =1 if procedure performed in 1991, =0 otherwise.
 0.35

(0.48)
 0.43

(0.49)
 0.28

(0.45)

1992
Indicator variable, =1 if procedure performed in 1992, =0 otherwise.
 0.37

(0.48)
 0.53

(0.50)
 0.22

(0.41)

First quarter
Indicator variable, =1 if procedure performed in the first quarter of the calendar year, =0 otherwise.
 0.24

(0.43)
 0.22

(0.42)
 0.26

(0.44)

Second quarter
Indicator variable, =1 if procedure performed in the second quarter of the calendar year, =0 otherwise.
 0.26

(0.44)
 0.26

(0.44)
 0.26

(0.44)

Third quarter
Indicator variable, =1 if procedure performed in the third quarter of the calendar year, =0 otherwise.
 0.27

(0.45)
 0.26

(0.44)
 0.28

(0.45)

Fourth quarter
Indicator variable, =1 if procedure performed in the fourth quarter of the calendar year, =0 otherwise.
 0.22

(0.42)
 0.25

(0.43)
 0.19

(0.40)

Number of observations

3262
1589
 1672

Table 2

Characteristics of the treating physician population
Physician Characteristic



Number
Percent

of Physicians
of Physicians

N=68

Perosonal Physician Attributes

-
Majority Managed Care Patients


35

51.5%

-
Serves as HMO Utilization Reviewer
 
4

  5.9%

-
Faculty Appointment



33

48.5%

-
Malpractice history



15

22.1%

Training:

-
Rochester residency


36

52.9%


-
Foreign medical graduates


24

35.3%

Specialty:

-
General surgery



55

80.9%

-
Other surgeons



5

7.4%

-
Dual-specialist surgeons


8

11.8%

Years of Practice:

-
0 to 10 years



20

29.4%

-
11 to 20 years



22

32.4%

-
21 to 30 years



16

23.5%

-
31+ years



10

14.7%

Gender:

-
Male




65

95.6%

-
Female




3

  4.45

Table 3

Regression Analysis Results,

Impact of Managed Care on the Decision to Use Laparoscopic Cholecystectomy 

Marginal Probabilities and Their Confidence Intervals


Marginal Probability of 

Laparoscopic Cholecystectomy

95% Confidence Interval




Variable





Patient is enrolled in an HMO
              0.04

            (0.03)

      ( -0.02 to 0.09  )




Majority managed care physician


             0.16   ***

            (0.04)

      (   0.03 to 0.27  )


*** estimates significant at p <0.001







The reported values represent the change in the probability laparoscopic cholecystectomy will be provided instead of open cholecystectomy after the patient and provider characteristics described below have been accounted for in the regression model.  The adjusted probability of laparoscopic cholecystectomy use for patients treated by a majority managed care physician is 54.4%.  Physicians with majority fee for service practice have an adjusted probability of  laparoscopic cholecystectomy use of 38.9%. 

The regression model includes the following list of covariates:  age categories, gall bladder disease severity, patient gender, physician trained outside of North America, physician spent residency in Rochester, New York, physician was used for malpractice, physician=s years in practice, physician participation in utilization review activities, year and quarter the procedure was conducted and the physician=s hospital and group practice affiliations.
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Figure 1


�A Majority Managed Care Physician is a provider with at least 50% of their cholecystectomy patients identified as HMO members.


�This attribute indicates whether the physician participated in managed care utilization review activities. 


�Faculty appointment at the University of Rochester.11


�Malpractice history includes all malpractice cases whether settled out of court as well as those cases that were lost or won in favor of the physician.


�Years in practice is based on the date of graduation from a four year medical college and the year the cholecystectomy procedure was performed.





