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Abstract
Objectives—The financing and organization of primary care in the United States (US) has
changed dramatically in recent decades. Primary care physicians have shifted from solo practice to
larger group practices. The culture of a medical practice is thought to have an important influence
on physician behavior. This study examines the effects of practice culture and organizational
structure (while controlling for patient and physician characteristics) on the quality of physician
decision making.

Methods—Data were obtained from a balanced factorial experiment which employed a clinically
authentic videotaped scenario of diabetes with emerging peripheral neuropathy.

Results—Our findings reveal significant impacts of several key practice culture variables on
clinical decision making with respect to diabetes. These data suggest that practice culture may
contribute more to whether essential examinations are performed than patient, physician or the
structural characteristics of organizations.

Conclusions—Attention is beginning to focus on physician behavior in the context of different
organizational environments. This study provides additional support for the suggestion that
organization-level interventions (especially focused on practice culture) may offer an opportunity
to reduce healthcare disparities and improve the quality of care.

INTRODUCTION
The financing and organization of primary health care in the United States (US) has changed
dramatically in recent decades. Previously, primary care physicians were solo practitioners
working independently in fee-for-service systems. Nowadays, most primary care physicians
are salaried employees working in large group settings. When operating in a fee-for-service
system physicians had a considerable autonomy; they could see patients when they wanted,
for as long as they wanted, prescribe what they wanted, and order whatever tests they
wanted. During this so-called “Golden Age of Doctoring”, doctors enjoyed high levels of
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clinical autonomy and considerable latitude in decision making 1. However, in the current
climate of larger practice settings, doctors may now find their clinical decision making
tightly monitored and highly regulated.

Given the primary care shift from solo practice to group practice, an organizational
perspective is now increasingly employed to understand physician behavior 2. In particular,
the culture of a medical practice has been identified as a major influence on the cost and
quality of health care 3–6. The Committee on Quality Healthcare in America identifies
practice culture as a fundamental factor in improving patient quality of care and reducing
adverse events 7. Curoe and Kaissi have shown that practice culture is associated with
organizational structures (i.e., size and ownership of practice) and the availability of quality
related programs (i.e., electronic medical records (EMR), use of practice guidelines) in a
medical practice 8, 9. However, studies of the effects of medical culture on physician
behavior have produced mixed results. Possible explanations for the lack of consistent
findings have been interactions with organization characteristics, differences in patient/
physicians characteristics, and un-measurable differences in presenting illness.

In this paper, we examine the relative contributions of practice culture, organizational
characteristics, patient attributes, and physician characteristics on physician decision making
for diabetes. Specifically, we address three questions: 1) Does the culture of a medical
practice have any effect on the clinical management of diabetes by primary care physicians?
2) Are organizational characteristics related to practice culture? 3) What contributes the
most to physician decision making with respect to diabetes: practice culture, organizational
characteristics, physician characteristics, or patient attributes? To our knowledge, this is the
first study to examine the effect of practice culture on physician decision making in the
management of diabetes.

METHODS
Study Design

We conducted a factorial experiment using clinically authentic videotaped patient scenarios.
The study focused on a range of clinical decisions as they relate to a case of diagnosed
diabetes with an emerging peripheral neuropathy. Research methods are summarized
below. 10

A version of the videotaped diabetes “patient” with an emerging peripheral neuropathy
condition (varying by age, race/ethnicity, SES, or gender) was shown to each of the
physicians recruited as subjects for the experiment. We recruited a total of 192 primary care
physicians, stratified according to gender and level of clinical experience until each cell was
filled. The “patient”, had already been diagnosed with diabetes and reported symptoms
suggestive of peripheral neuropathy: “burning in the feet which sometimes goes up the
ankle” that “comes and goes.” Each case was developed with the input of expert clinicians
who regularly treat patients with diabetes and confirmed the accuracy of the clinical content.
A clinical consultant to the study advised that real patients seldom present as pure “text-
book cases”, therefore several minor distractions were embedded in the presentation,
including a single high blood pressure reading (145/98). The patient stated that they were
concerned about the blood pressure reading and reported being on blood pressure
medication but with non-ideal compliance. These distractions were not included to make the
task more difficult but to increase the clinical authenticity of the clinical scenario.

Immediately after viewing the selected video for the experiment, the experimental subjects
(physicians) completed a semi-structured interview. This interview included questions
concerning how they would manage the case of diagnosed diabetes with the emerging
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complication depicted in the video in their everyday clinical practice, including their test
ordering, prescriptions, lifestyle recommendations, and what other information they might
seek.

Experimental Stimuli (Scenarios)
Professional actors and actresses were trained under experienced physician supervision to
realistically portray a diabetic “patient” presenting to a physician with the signs and
symptoms of emerging peripheral neuropathy. Twenty-four versions of the scenario were
videotaped, systematically varying the “patient’s” age (35 vs. 65), race/ethnicity (black,
white, or Hispanic), gender and SES (lower vs. higher social class – a janitor vs. a lawyer).
Each videotaped encounter simulated an initial interview with a primary care provider and
was of 5–7 minutes in duration, reflecting the average length of face-time with a primary
care physician in the US.

Experimental Subjects (Physicians)
To be eligible for selection physicians had to: (a) be primary care physicians; (b) be trained
at an accredited medical school in the US (since this was a subset of an international study);
(c) be currently providing clinical care at least half time; (d) have ≤12 years clinical
experience (graduated between 1993–99) or ≥22 years experience (graduated between
1969–83). The dichotomy on years of clinical experience was created in order to ensure
clear separation on less/more clinical experience. Eligible physicians were purposively
sampled from throughout New Jersey, New York, and Pennsylvania to equally fill four
design cells. Patient and physician characteristics were balanced by design to ensure
orthogonality (un-confounded estimates on all design variables). Screening telephone calls
were conducted to identify eligible subjects and an hour-long, in-person interview was
scheduled (at which time written informed consent was obtained). A subset of the 192 US
physicians, excluding 70 physicians in solo practice who did not answer the questions on
practice culture (N=122) were included in these analyses.

Measures
Physicians’ practice culture was measured by an abbreviated version of the Medical Group
Practice Culture Survey a standardized self-administered questionnaire with 10 Likert-scaled
items measuring 9 cultural dimensions. 2, 11 The instrument was developed with the input of
medical directors and primary care physicians.6 There is no gold standard for measuring the
culture of medical group practices, however, the psychometric properties of this instrument
indicate validity and reliability.6 The Medical Group Practice Culture Survey has shown to
have predictive value in small and large group practice environments.8, 9 Many measures of
organizational culture have focused on hospitals rather than medical practices.12 The
Medical Group Practice Culture Survey was explicitly designed for use among primary care
physicians making it the most appropriate measure of practice culture for our study
population. The items are listed in Table 1 with means and standard deviations for each
practice culture dimension. Participants were asked to indicate the extent to which they
agreed with the statements from 1=Not at all to 4=A great extent.

Organizational characteristics found to be influenced by practice culture in previous studies
were also included in our analysis: practice size, ownership, availability of clinical
guidelines, and use of an EMR. Patient and physician characteristics were included as
possible explanatory factors since they were design factors of the study.

Widely accepted guidelines from the American Diabetes Association, the Agency for Health
Research and Quality, and an experienced consulting diabetologist to the projects suggest
that three examinations be performed at any suggestion of foot ailments among
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diabetics.13, 14 The three key examinations are: 1) visual inspection for ulcers—the most
common foot injuries leading to lower extremity amputation; 2) vibration/monofilament
exam—a simple test in which a monofilament is gently pressed against the foot to test how
much sensation a person has in his or her feet. This provides an indication of whether nerve
damage has occurred; and 3) palpation of foot pulses—absent foot pulses indicate peripheral
vascular disease which conveys a greater risk for foot ulceration. A number of other
examinations/tests (i.e. any foot exam, loss of sensation, altered biomechanics, increased
pressure), medications (i.e. antidiabetic agents, anti-platelets), advice (i.e. perform foot self
exams, increase compliance with other medications) and referrals (podiatrist,
ophthalmologist) were included as potential dependent variables.

Statistics
The independent variables are the practice culture dimensions. The dependent variables are
the clinical actions the physicians reported they would take if presented with a patient as in
the videotaped scenario. Due to the large number of comparisons, there are potential
problems with multiple testing. Recognizing this issue, we focus on the consistency of our
findings, rather than on any single statistically significant result. Logistic regression analyses
were used to obtain odds ratios and p-values. Odds ratios are presented for a one unit change
in practice culture. A generalized coefficient of determination (R2) statistic 15 was used to
determine the relative contributions of practice culture, structure, patient characteristics and
physician characteristics in a logistic regression model. The R2 can be interpreted as the
proportion of variation in the dependent variable that can be explained by each independent
variable in the model 16. Model building was conducted in three phases: 1) each variable
was introduced to the model independently, without other covariates, 2) covariates were
ranked by their influence, as determined by the coefficient found in the first step, and 3)
coefficients were added to the final model by order of influence, as found in the second step,
and their contribution to the R2 was calculated. All analyses were conducted using SAS 9.1
(Cary, NC, US).

RESULTS
Of the 122 group practice physicians in our analytic sample, 47.4% (n = 57) would perform
a visual examination for ulcers, 63.1% (n = 77) would perform a vibration/monofilament
exam, and 67.2% (n = 82) would check the patient’s foot pulses. Only 52 (42.6%) would
perform all three examinations. Our first analysis examined the main effects of practice
culture on these three key examinations as well as other clinical activities (i.e. examinations,
prescription writing, and referrals).

Several practice culture dimensions were found to have an impact on the major outcome of
interest: vibration/monofilament exam, check for ulcers, and foot pulses (Table 3).
Physicians in practices that emphasize collegiality (OR=1.6, p=0.04), information emphasis
(OR=1.8, p=0.02), cohesiveness (OR=1.6, p=0.05), and organizational trust (OR=1.7,
p=0.02) were all more likely to perform the vibration/monofilament exam. Physicians in
practices that emphasize organizational trust were also more likely to perform a visual
examination for ulcers (OR=1.7, p=0.02), while physicians in practices that emphasize
autonomy were less likely to perform this key examination (OR=0.7, p=0.05). Physicians
working in a practice with a culture of autonomy were less likely to perform a number of
examinations, including: examination for ulcers (p=0.05), loss of sensation (p = 0.009),
increased pressure (p = 0.05), bone deformity (p=0.02), and nail pathology (p< 0.001).

Physicians reporting their group practice to be oriented towards profit maximization were
the only group of physicians more likely to emphasize medications including: prescribing
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anti-diabetic agents (p=0.05), prescribing anti-platelets (p=0.05), and advising increased
compliance with other medications (p=0.05).

Table 4 illustrates the relationship between practice culture and. selected organizational
characteristics. Practices with a culture of collegiality are associated with greater use of an
EMR (OR=1.8, p=0.02). Having an information emphasis is associate with greater access to
(OR=2.3, p=0.01) and use of (OR=2.1, p=0.02) clinical guidelines and greater use of an
EMR (OR=4.6, p < 0.0001). Cultures of quality emphasis, cohesiveness and organizational
trust are associated with physician-ownership (OR=2.1, 2.3, and 2.4, respectively). Several
of these findings are consistent with other studies indicating that our necessarily shortened
practice culture scale appears to have not diminished the validity of the components 8, 9.

Finally, we examined the relative contributions of practice culture, practice structure and
resources, patient characteristics and physician characteristics on an outcome of particular
interest: the vibration/monofilament exam, which is considered a vital exam for the
detection of peripheral neuropathy (Figure 1). With respect to practice culture,
organizational trust and business emphasis contribute the most to the variance in the
vibration/monofilament exam. These two cultural dimensions explain about 8% of the
variability in the vibration/monofilament exam. When all nine practice culture dimensions
are considered 14.1% of the variance in this examination is explained. Access to clinical
guidelines explains about 3% of the variability, while other structural/resource variables
measured here contributed little to the variability in the vibration/monofilament exam
(0.2%). Patient characteristics (race/ethnicity, SES, age, and gender) and physician
characteristics (gender and experience) explain only 2.5% of the variability. Results were
strikingly similar for the examination for ulcers (Figure 2). No cultural dimensions were
found to significantly impact palpitation of the foot pulses.

DISCUSSION
This study provides new information on the effects of several dimensions of practice culture
on physician decision making with respect to diabetes. Practice culture may contribute more
to the variability in the management of diabetes than patient and physician attributes
combined, which is where much research is currently focused.

Physicians in practices that score high on collegiality, information emphasis, cohesiveness,
and organizational trust were all more likely to report they would perform a vibration/
monofilament exam. This is not surprising since these components are all related, yet
distinct, culture constructs. The collegiality component reflects a shared sense of belonging
to a close knit group of clinicians who openly share information. Conversely, the
information component is more focused on the technical side of communications and
reflects a commitment to information-based clinical practices to assist in decision-making.
Organization trust reflects open organizational communications and a commitment to
structures that support clinical practices, while cohesiveness reflects an organizational level
approach to patient care 11.

The business and autonomy components diverge theoretically from the components
discussed above. The business emphasis component expresses the degree to which bottom-
line financial performance and profits are thought to dominate the culture of the practice 9.
Physicians in practices that emphasize profit maximization were not generally focused on
the guideline suggested examinations, but rather on the prescribing medications and
adherence to a medication regimen.

A practice culture of Autonomy values physicians’ individuality and these practices have
been described to have a “me” rather than an “us” orientation 11. In theory this construct is
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the opposite of cultures with a high degree of collegiality. Physicians practicing in cultures
that score high on autonomy were less likely to report they would perform a variety of
examinations for their patients. Out of the 22 items examined in our study, physicians in
practices that emphasize autonomy were less likely to perform 16/22 of the items. In
previous studies, practices that emphasize autonomy were found to be negatively associated
with the use of quality-related programs, including the use of clinical guidelines 9. Our data
showed a similar trend. This may indicate that without adequate support systems a culture of
autonomy may have a detrimental effect on the quality of patient care.

Our study challenges the hypothesis that much of the variability in episodes or care are the
result of unobserved patient and illness characteristics5 since all patient and physician
characteristics were controlled in our factorial design. Moreover, all illness/severity
characteristics were absolutely identical in the videotapes. Our statistical results indicate that
practice culture may contribute more to the variability in the performing of key
examinations than either patient or physician characteristics.

Strengths/Limitations
Several strengths and limitations of this study should be noted. The experimental approach
in this study offers excellent internal validity and allows for the control of important patient/
physician characteristics. However, the use of hypothetic “patients” may threaten external
validity. This concern centers on whether a physicians’ evaluation and management of the
case presented on the videotape reflects their behavior with real patients. We took a number
of steps to hopefully minimize any problems with external validity. First, we made every
effort to assure that the videotapes were realistic, 90.2% of the physicians thought the
patient was typical or very typical of patients in their practice. Second, physicians viewed
the videotapes in their office during their regular office hours. Third, physicians were
specifically instructed at the outset to view the “patient” as one of their own, and respond as
they would typically in their own practice. While there was initial resistance to the use of
videotaped scenarios in health services research this appears to have now dissipated with
accumulating evidence that they produce valid findings and that they have distinct
advantages over other approaches (written scenarios and standardized patients) 17–20.

Conclusion
In order to address worrisome variations in diabetes care that occur at the level of the
primary care provider, future interventions should focus on modifications to the practice/
organizational culture. Our findings reinforce the literature suggesting that practice culture
influences the nature and quality of medical decision making. This study has important
implications for future interventions to reduce health care disparities occurring at the level of
provider behavior. Most research to date has focused on patient and physician attributes, and
likewise, most interventions focus on changing patient behavior and individual physician
performance Attention is beginning to focus on physician behavior in the context of
different organizational environments. This study provides support for the suggestion that
modification of the organizational context within which physicians work (specifically
practice culture) may offer an additional opportunity to improve the quality of care 21.
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Figure 1.
Percent of Variance in Vibration/Monofilament Exam Explained by Practice Culture,
Organizational Resources, Patient and Physician Characteristics
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Figure 2.
Percent of Variance in Examination for Ulcers Explained by Practice Culture,
Organizational Resources, Patient and Physician Characteristics
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Table 1

Practice Culture Dimensions, Mean (Standard Deviation)

Cultural Dimensions Group Physicians N=122

Collegiality 2.8 (0.82)

 There is a great deal of sharing clinical information

Information emphasis 3.0 (0.79)

 We value information technologies

Quality Emphasis 2.9 (0.79)

 We encourage internal discussion of patient care adverse events.

Management Style 2.7 (0.84)

 Our administrative decision making process can best be described as consensus building.

Cohesiveness 2.9 (0.75)

 1. There is an identifiable practice style that we all try to adhere to.

 2. There is a strong sense of belonging to the group.

Organizational Trust 2.8 (0.84)

 There is a high degree of organizational trust.

Adaptive 2.5 (0.81)

 We are quick to adopt new techniques and practices.

Autonomy 2.8 (0.92)

 There is a feeling that we are each autonomous clinicians, but practicing in the same organization for support
services.

Business Emphasis 2.3 (0.89)

 Business decisions are heavily weighted toward profit maximization.

1=Not agree with this statement at all

2=Sometimes agree with this statement

3=Often agree with the statement

4=Agree with this statement to a great extent
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Table 2

Organizational characteristics of the physicians included in the study sample

Group Physicians N=122

Practice Size

 2–3 physicians 44 (36.1%)

 4–10 physicians 59 (48.4%)

 More than 10 physicians 19 (15.6%)

Ownership

 Physician Owned 54 (44.6%)

 Hospital Owned 38 (31.4%)

 Other 29 (24.0%)

Access to quality-related programs (% Yes)

 Access to clinical guidelines 101 (82.8%)

 Use clinical guidelines 98 (80.3%)

 Use electronic medical records (EMR) 35 (28.7%)
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