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W ith the increasing complexity of health care policy, 
significant changes in reimbursement and payer 
sources, and constant push to improve the cost-

efficiency of care delivery, there has been a growing focus on 
the importance of business knowledge and practice manage-
ment (PM) skills among physicians. Family medicine was the 

first specialty to require PM training during residency; other 
specialities have begun implementing business training into 
their residency curriculum.1 In 1999, the Accreditation Council 
for Graduate Medical Education (ACGME) identified 6 core 
competencies that should be included in resident training. 
One of these core competencies involves training in health 
care systems and PM.2,3

 Residency program directors have also recognized the 
need for business training among residents. One study that 
surveyed general surgery program directors found that more 
than 87% agreed that residents should be trained in business 
and PM.4 Although these directors recognized the need for 
training, they also acknowledged the current deficiency: more 
than 70% thought their current trainees were inadequately 
trained in business and PM. Similarly, residents and physicians 
in multiple specialties have reported significant deficiencies in 
their training and knowledge of PM and business principles.5-11 
For example, in a recent survey of ophthalmologists who had 
been in practice less than 5 years, 70% reported being not very 
well or not at all trained in overall PM skills during residency.5 
Yet, most respondents thought training in this area was the 
responsibility of the training program.

The call for more business and PM training during resi-
dency has been tempered by increasing demands on medical 
and surgical skills training and time limitations such as duty-
hour restrictions. These limitations reinforce the need to find 
efficient and effective means of teaching necessary business 
knowledge and PM skills. Paramount to doing this is recogniz-
ing the difference between general knowledge and functional 
knowledge—essentially, what is specifically needed to func-
tion effectively in practice.

We conducted a study not only to determine the general 
level of knowledge that physicians have in different business 
and PM topics when they complete their residency, but also 
to evaluate the level of knowledge that graduating physicians 
need in different business and PM topics in order to function 
effectively in a medical practice. Toward this end, we devel-
oped a novel model that could help determine the level of the 
functional knowledge deficiency (FKD) of particular business 
topics. We thought this model would allow us to quantify how 

Abstract
We conducted a study to determine the general level of 
knowledge that orthopedic residents have on business 
and practice management topics at graduation and to 
evaluate the level of knowledge that practicing ortho-
pedic surgeons need in order to function effectively in 
a medical practice.

Residency graduates from a single training program 
were asked to complete a survey that gathered demo-
graphic information and had surgeons rate their under-
standing of 9 general business and practice manage-
ment skills and the importance of these skills in their 
current practice situation. The amount of necessary 
business knowledge they lacked at graduation was 
defined as a functional knowledge deficiency (FKD) and 
was calculated as the difference between the reported 
importance of a topic in current practice and the level 
of understanding of that topic at graduation (larger FKD 
indicates greater deficiency).

Those in physician-managed practices reported sig-
nificantly higher levels of understanding of economic 
analytical tools than those in nonphysician-managed 
practices. There were no other statistically significant 
differences among groups. Hospital-employed physi-
cians had the lowest overall FKD (4.0), followed by those 
in academic practices (5.1) and private practices (5.9).

Graduating orthopedic surgeons appear to be inad-
equately prepared to effectively manage business is-
sues in their practices, as evidenced by the low overall 
knowledge levels and high FKDs.
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much knowledge physicians needed to acquire in a given topic 
in order to function effectively in practice. We hypothesized 
that graduating residents would report overall low levels of 
business knowledge and high FKDs.

Materials and Methods
To minimize variability in the specific type and amount of 
business training received, we focused this study on a single in-
stitution that had maintained a uniform business management 
curriculum over an extended period. The business training 
program provided to residents in the orthopedic surgery resi-
dency at this institution included 6 hours of didactic lectures 
on various business topics annually. This program has been 
in place for more than 15 years and has not undergone any 
significant changes during that time.

Using the program’s alumni directory, we emailed a cover 
letter and an 11-question survey to all 332 residents and fellows 
who had completed their residency or fellowship training at 
our institution between 1970 and 2008. Anyone who did not 
reply to the email was mailed a copy of the cover letter and 
the survey.

The first 4 survey questions involved the demographics of 
the surgeon and the surgeon’s practice. Subsequent questions 
focused on the surgeon’s understanding of 9 different general 
business and PM topics and their importance in the practice. 
The topics were marketing, business operations, human re-
sources, contract negotiations, malpractice issues, coding/
billing, medical records management, accounting, and eco-
nomic analytical tools. The surgeon was asked to use a 10-point 
scale ranging from 1 (“knew nothing at all”) to 10 (“complete 

understanding”) to rate his or her 
understanding of each topic at the 
completion of residency. The sur-
geon was also asked to rate how 
important it was to understand 
that topic in the surgeon’s cur-
rent practice. Again, a 10-point 
scale was used: 1 (“not important 
at all”) to 10 (“absolutely vital”) 
(Figure).

When the surveys were re-
turned, their data were com-
piled and analyzed to determine 
the overall knowledge levels for 
each topic and the levels based on 
years in practice, type of practice, 
and level of involvement in PM. 
We also wanted to determine the 
amount of business knowledge 
that they needed in order to func-
tion effectively in practice (and 
that they lacked at time of gradua-
tion). We defined this as the FKD at 
graduation and calculated it as the 
difference between the surgeon’s 
reported importance of a topic in 
his or her current practice and his 
or her level of understanding of 
that topic at graduation. A larger 
FKD score represented greater de-
ficiency, with a maximal possible 
FKD score of 9. A score of 0 would 
reflect an appropriate amount of 
knowledge to function effectively, 
and a negative score would reflect 
a knowledge surplus. Using the 
demographic information from 
the survey, we were then able 
to further analyze the levels of 
overall knowledge as well as the 
FKD for each topic with respect to 

Figure. Orthopedic practice management survey. Abbreviations: HIPAA, Health Insurance 
Portability and Accountability Act; OSHA, Occupational Safety and Health Administration.
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length of time in practice, type of practice, and the surgeon’s 
involvement in PM.

We evaluated the reported levels of knowledge based on 
both type of practice (academic, hospital-employed, private 
practice) and who managed the practice (physician, nonphy-
sician). Academic practices were defined as those associated 
with an academic medical center; hospital-employed practices 
were those in which the physician was an employee of a health 
system not associated with an academic medical center; and 
private practices were defined as physician-owned orthope-
dic practices not associated with an academic medical center. 
Regarding management, practices in which physicians were 
primarily responsible for the daily operations of the practice 
were considered physician-managed; conversely, practices 
in which operations were controlled by either employed or 
institutionally assigned administration were defined as non-
physician-managed. 

Statistical analysis of the results for different practice types 
and levels of involvement in management was performed for 
both general knowledge and FKD. Means, medians, and stan-
dard deviations were calculated. One-way analysis of variance 
or t tests were then used to examine mean differences overall 
and within each business topic. When a difference was found, 
a post hoc Tukey multiple range test was performed to identify 
it. Differences at P < .05 were considered significant.

Results
One hundred eighty-two surgeons answered the survey, yield-
ing a response rate of 55%. All had completed their training 
at our institution. Seven respondents were removed from the 
study because they had retired from practice (5) or had re-

turned incomplete surveys (2).
The overall self-rated level of business knowledge of all 

responding surgeons at the conclusion of their training was 
2.4 on the 10-point scale (Table 1). Specifically, physicians re-
ported the lowest levels of business understanding in economic 
analytical tools (1.5), human resources (1.7), and contract ne-
gotiations (1.9), suggesting minimal knowledge of these top-
ics generally. They reported the highest levels of knowledge 
in medical records management (3.8) and malpractice issues 
(3.3). Even these topics, however, still reflected overall low 
levels of knowledge. 

There was no statistically significant difference between 
private practice and academic physicians. In addition, sur-
geons in physician-managed practices reported significantly  
(P = .045) higher levels of understanding of economic ana-
lytical tools than surgeons in nonphysician-managed practices 
(Table 1). There were no other statistically significant differ-
ences among groups.

The overall calculated FKD for all surgeons was 5.6. FKDs 
were calculated for all 9 business topics. The worst FKDs were 
in business operations (6.4) and coding/billing (6.3). The topic 
with the least deficiency (lowest FKD) was in medical records 
management (4.2) (Table 2).

Surgeons’ FKDs based on practice type (academic, hospital-
employed, private practice) were compared to identify poten-
tially significant differences. Hospital-employed physicians 
had the lowest overall FKD (4.0), followed by physicians in 
academic practices (5.1) and private practices (5.9). Hospital-
employed physicians reported statistically significantly better 
(lower) FKDs in comparison with physicians in private prac-
tice in multiple topics, including human resources, contract 

Table 1. Self-Rated Knowledge Levels (1 = “Knew Nothing at All,” 10 = “Complete Understanding”) in 
9 Business Topics, by Years in Practice, Type of Practice, and Physician Involvement in Management

Topic

AverageMarketing
Business 

Operations
Human 

Resources
Contract 

Negotiations
Malpractice 

Issues
Coding/ 
Billing

Medical Records 
Management Accounting

Economic 
Analytical 

Tools

Overall 2.1 2.3 1.7 1.9 3.3 2.8 3.8 2.1 1.5 2.4

Years in practice
   2-5
   6-10
   11-15
   16-20
   21-25
   26-40

2.2
2.2
2.4
2.0
2.1
1.8

2.5
2.7
2.3
2.6
2.2
1.9

2.0
2.0
1.8
1.8
1.7
1.4

2.8
1.9
2.0
1.5
1.7
1.6

3.8
2.8
3.4
3.2
3.1
3.4

5.0
3.7
3.3
2.2
2.0
1.8

5.3
4.1
4.0
3.8
3.4
3.1

2.1
2.1
1.8
2.4
1.7
2.2

1.7
1.6
1.5
1.5
1.4
1.5

3.0
2.6
2.5
2.3
2.1
2.1

Type of practice
   Academic
   Hospital
   Private

2.1
1.6
2.1

2.3
2.0
2.3

1.8
1.9
1.7

2.4
2.3
1.7

4.2
3.8
3.1

3.2
4.3
2.7

4.0
4.8
3.8

2.1
1.7
2.1

1.8
1.2
1.5

2.7
2.6
2.3

Business involvement
    Nonphysician-

managed
    Physician-

managed

2.1 

2.1

2.2 

2.4

1.7 

1.8

1.8 

2.0

3.3 

3.3

2.8 

2.9

3.8 

3.9

1.9 

2.3

1.4 

1.7

2.3 

2.5
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negotiations, malpractice issues, coding/billing, and account-
ing (Table 2). Similarly, physicians in academic practices also 
had statistically significantly better FKDs than physicians in 
private practice in the topics of business operations, contract 
negotiations, and billing/coding. Compared with hospital-
employed physicians, physicians in academic practices had 
significantly more knowledge about marketing, business op-
erations, and accounting. Physicians in private practice did 
not have significantly better FKDs in any topic in comparison 
with hospital-employed or academic physicians. There was no 
significant difference in FKDs for medical records management 
or economic analytical tools based on practice type.

Comparisons based on PM involvement showed that physi-
cians in practices with nonphysician management had only a 

slightly better FKD (5.6) at graduation than those in practices 
with physician involvement (5.7). None of the 9 topics was 
statistically significant different based on physician involve-
ment in PM.

Discussion
Building a successful medical practice has become more dif-
ficult for graduating orthopedic surgery residents because of 
an increasingly complex health care system, shrinking reim-
bursement rates, and looming regulatory changes. These chal-
lenges have reinforced the importance of teaching residents the 
necessary PM knowledge and skills to function effectively in 
a medical practice. Multiple studies from different specialties 
surveying or testing graduating residents and young practicing 

Table 3. Comparative Rankings of 9 Business Topics Based on Self-Rated Business Knowledge Levels and 
Calculated Functional Knowledge Deficiency, With Topics Listed From Worst Scores to Best Scores

Scores Knowledge Level Functional Knowledge Deficiency

Worst Economic analytical tools
Human resources
Contract negotiations
Marketinga

Accountinga

Business operations
Coding/billing
Malpractice issues

Business operations
Coding/billing
Contract negotiations
Human resources
Economic analytical tools
Marketing
Accountingb

Malpractice issuesb

Best Medical records management Medical records management

aSame score. bSame score.

Table 2. At Graduation, Functional Knowledge Deficiencies (1 = “Knew Nothing at All,” 10 = “Complete 
Understanding”) in 9 Business Topics, by Years in Practice, Type of Practice, and Physician 
Involvement in Management

Topic

General
KnowledgeMarketing

Business 
Operations

Human 
Resources

Contract 
Negotiations 

Malpractice 
Issues

Coding/
Billing

Medical 
Records 

Management Accounting

Economic 
Analytical 

Tools

Overall (N = 175) 5.5 6.4 5.9 6.1 5.3 6.3 4.2 5.3 5.6 5.6

Years in practice
   2-5 (n = 25)
   6-10 (n = 29)
   11-15 (n = 24)
   16-20 (n = 22)
   21-25 (n = 22)
   26-40 (n = 53)

5.4
5.0
6.0
5.6
5.8
5.3

5.8
5.8
6.8
5.9
7.0
6.7

4.9
5.5
5.5
6.2
6.3
6.6

4.5
5.9
6.5
6.5
6.6
6.3

4.5
5.9
5.3
5.0
5.6
5.5

4.2
5.7
6.0
6.9
7.2
7.1

2.0
4.3
3.9
3.9
5.2
4.9

5.0
5.6
5.4
4.6
6.3
5.2

5.3
5.6
5.5
5.5
6.1
5.6

4.6
5.5
5.7
5.6
6.2
5.9

Type of practice
   Academic (n = 36)
   Hospital (n = 9)
   Private (n = 130)

4.6
5.4
5.7

5.9
5.8
6.6

5.3
4.7
6.2

5.0
4.1
6.5

4.5
3.6
5.6

5.7
3.2
6.6

3.8
2.7
4.4

5.1
3.2
5.5

5.6
3.7
5.7

5.1
4.0
5.9

Business involvement
    Nonphysician-

managed (n = 99)
    Physician-

managed (n = 76)

5.5 

5.5

6.4 

6.4

5.8 

6.1

6.2 

5.9

5.1 

5.6

6.1 

6.6

4.1 

4.3

5.3 

5.4

5.6 

5.6

5.6 

5.7
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physicians on their business management knowledge or spe-
cific business topics have shown severe deficiencies.5-11 Unfor-
tunately, graduating orthopedic surgery residents also appear 
inadequately prepared in PM. In a study of resident coding/
billing knowledge, Gill and Schutt6 surveyed 2006 graduating 
orthopedic residents and found that only 13% felt confident in 
their coding ability. Our study results add to our understanding 
of multiple PM topics and demonstrate graduating orthopedic 
residents’ deficiencies throughout these topics.

 Increased efforts to develop business management training 
programs and curricula have helped improve both overall PM 
and business knowledge in other specialties.12-15 ACGME now 
requires 100 hours of PM training among family medicine 
residency programs.16 A curriculum instituted in a general 
surgery residency focused on improving coding found that 
accuracy improved from 36% to 88% over 12 months.13 A fam-
ily practice residency instituted a “simulated practice” model 
for its residents to improve practical PM learning and found 
statistically significant improvement over their prior didactic 
lectures.15 However, there continues to be significant variability 
in the topics and methods covered in business management 
curricula as programs struggle to determine how to most ef-
fectively use their limited time to prepare graduating residents. 

In this study, we introduced the concept of FKD. With limited 
time available for teaching business knowledge and PM skills 
in residency, it has become imperative that training be efficient 
and effective. The FKD model can improve training efficiency 
by directing training to the topics that will produce the high-
est yield in preparing physicians for practice. As our results 
demonstrate, topics with the lowest levels of knowledge among 
surgeons often are not the same as the topics that are most 
needed to function effectively in practice (Table 3). The FKD 
model identifies deficiencies in practical, applicable knowledge 
rather than focusing on a general knowledge level. We suspect 
that focusing on topics with a high FKD would provide a higher 
yield in preparing physicians for practice. As such, our results 
suggest that training in business operations and coding/billing 
would likely provide the highest practical value, despite the fact 
that these were not the areas of least general knowledge.

Another finding of this study was the FKD difference based 
on type of practice. Compared with private practice physicians, 
hospital-employed or academic physicians had substantially 
lower overall FKDs and significantly lower FKDs in several 
specific topics. However, these FKD differences exist despite 
minimal differences in overall levels of knowledge. This would 
suggest that less business knowledge was needed by physicians 
to enter these types of practices compared with traditional 
private practice. We speculate that this may be one factor in-
fluencing the recent trend by graduating orthopedic residents 
to take hospital-employed positions, as these positions may 
appear less demanding in terms of learning the management 
aspects of the new practice.

Our results also showed slightly higher reported average 
business knowledge and lower FKD reported by those who had 
recently completed training (within 2-5 years) versus those in 
practice much longer. This is particularly interesting, as our 

institution has maintained the same lecture-based program 
for many years without significant changes. Although these 
differences may not be statistically significant, they may reflect 
an increased interest in and attention to learning PM skills 
while in training. However, we acknowledge this is only one 
of many possible explanations for these findings.

This study had several limitations. First, all respondents 
were graduates of a single institution. We were trying to limit 
the variability in business training, but this also limits the scope 
of the results. Second, self-ratings on surveys provide subjective 
measures of business knowledge and functional knowledge. 
Scores may vary based on individuals’ understanding of given 
topics, or they may inaccurately represent their level of under-
standing. This is especially true of respondents who graduated 
from residency, for example, 20 years earlier—their survey re-
sponses may reflect erroneous recollection of business training 
at time of graduation compared with respondents who gradu-
ated more recently. Conversely, more recent graduates may not 
have a fully formed or accurate picture of how much business 
knowledge is required to function in practice. Nevertheless, we 
found no significant differences in measured parameters based 
on graduation date, so we chose not to exclude older respon-
dents, which also may have weakened our data pool. Further, 
FKDs are relative values used to compare subjective deficiencies 
rather than absolute scores of specific general knowledge. As 
such, subjectivity, including recollection of business training, 
is inherent in the model used in this study.

Conclusion 
Graduating orthopedic surgeons currently appear inadequately 
prepared to effectively manage business issues in their prac-
tices, as evidenced by their low overall knowledge levels and 
high FKDs. The novel FKD model described in this study helps 
define FKD levels and identify topics that may provide the 
highest yield in improving effectiveness in practice. Residency 
curricula focused on improving business and PM knowledge, 
particularly in the topics with the highest FKDs (eg, business 
operations, coding/billing), may improve training efficiency 
in these areas. Further studies with larger numbers of physi-
cians across multiple institutions are needed to confirm these 
findings and to validate the FKD concept.
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