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cademic departments of surgery have supported the
raditional three areas of faculty endeavors: clinical care,
esearch, and teaching. Economic changes in the health-
are environment have created new challenges to the
cademic missions of university-based departments of
urgery. In the past, excess revenue from clinical services
as used to support the research and teaching missions
f clinical departments. Over the last decade, the eco-
omic trends have been characterized by a decrease in
eimbursement for most clinical services, an increase in
hysician time related to documentation, and an in-
rease in fixed costs associated with malpractice insur-
nce and support services. Within university practices,
nforcement of an 80-hour work week for residents and
ellows is likely to shift further responsibility of patient
are to the faculty. These developments have compro-
ised the resources of revenue and faculty time that had

reviously been available for academic productivity.
University-based departments of surgery have been

orced to compete with for-profit and private practice
nstitutions. To meet this challenge, there has been a
reater focus on clinical services and fiscal management
ithin academic surgery departments. Hospitals control
greater percentage of total reimbursement for clinical

ervices and have become an important source of sup-
ort for clinical faculty. But hospital administrators are
ften resistant to supporting academic pursuits not di-
ectly related to patient care activities. These additional
onsiderations have contributed to a situation that has
esulted in support for clinical faculty involved in serv-
ces that are profitable, with less support for programs
elated to research and teaching. The increasing role of
ospital administration controlling support for clinical
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ervices can influence the effort and productivity of clin-
cal faculty. For example, it has been suggested that op-
rating room time be allocated to surgeons based on how
ndividual physician practices contribute to the hospital

argin.1 The overall outcome of these changes has been
o place a greater emphasis on clinical care and in some
ases has created a disincentive for faculty members to
ursue academic endeavors.
One system for measuring clinical productivity is the

elative value units (RVUs).2 This system has been used
o measure three categories of practice management:
roductivity;3 cost,4,5 and benchmarking.6 The RVU sys-
em is based on physician activity, which is in contrast to
roductivity measures based on clinical billings or reve-
ue collection. The Resource-Based Relative Value Scale
VU work component is designed to measure physician
ffort and the amount of independent decision-making
kill required for performing a procedure.3 The RVU
ystem allows productivity to be directly linked to pro-
ider coding. Although the RVU is a useful means to
easure clinical productivity, faculty and department

dministrators can erroneously focus on this single pa-
ameter as a measure of faculty productivity. Ideally, one
ould like to develop a system that creates an incentive

or a balanced measure of clinical and academic
roductivity.
In light of these changes in university-based clinical

epartments, we sought to develop a system to encour-
ge academic productivity while maintaining an incen-
ive for clinical volume. Such a system should be objec-
ive and flexible to achieve the necessary balance of
linical and academic effort. Faculty members should be
ble to understand the system and how it encourages the
oals of the department, and they should understand
ow their efforts in clinical and academic pursuits would
e rewarded. The system should also recognize the di-
ersity of faculty, some of whom devote the majority of
ime to clinical care and some of whom are more in-
olved in research and teaching. The Department of
urgery at Jefferson Medical College is composed of full-
ISSN 1072-7515/04/$30.00
doi:10.1016/j.jamcollsurg.2004.03.023
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ime faculty members and volunteer clinical faculty. The
olunteer clinical faculty members have an important
ole in residency training and research projects, but their
linical services are provided through private practice
hysician offices and are financially separate from the
epartment of Surgery. Systems that encourage aca-

emic productivity must take into account fundamental
ifferences in various practice patterns.

ETHODS
uestionnaire
questionnaire survey was developed to determine the

ercent effort and current activities of faculty in the
epartment of Surgery (see Appendix). Questions re-

ated to interest in research, teaching, and motivation
oward academic pursuits were included. The question-
aire was sent to 42 faculty members, including 24 full-
ime faculty members and 18 volunteer clinical faculty
embers. We focused our analysis on the 33 faculty
embers who deliver the majority of care at Thomas

efferson University Hospital. Within this group, re-
ponses were received from 16 of 23 (70%) full-time
aculty members and 7 of 10 (70%) volunteer clinical
aculty members. A Web site was developed to allow re-
ponses online and can be seen at http://home.ix.
etcom.com/�rrtemp/. Responses to the survey could also
e submitted by fax, email, or hard copy. The depart-
ent annual report was used to gather current data re-

ated to faculty publications, research grants, and other
cholarly activity. Data from the survey were collated
nd transferred to a Microsoft Excel spreadsheet.

nterviews
nterviews were performed with a spectrum of person-
el, and this information was used to gain a better un-
erstanding of the barriers and financial constraints that
ay limit academic productivity. These interviews in-

luded full-time university faculty members, volunteer
linical faculty, key departmental administrators, and
hairmen of key committees related to reimbursement
nd faculty promotion.

ESULTS
ffort reporting was characterized as relating to teach-

ng, research, administration, or clinical care. There are
bvious difficulties delineating effort among these cate-
ories. For example, delivering patient care with resi-
ents and medical students could be categorized as
ither clinical or teaching effort. There is an understand-
ng that providing patient care is clinical effort and that
eaching effort should be reported as additional time
pent related specifically to teaching. Clear trends were
oted in the analysis of percent effort. As seen in Figure
, the average time spent in research was 11% and in
linical care was 63%. The majority of faculty members
ith significant clinical responsibilities (16 of 21 or
6%) indicated a desire to increase their effort in re-
earch by an average of 12%. Similarly, the majority of
aculty members (17 of 21 or 81%) indicated a desire to
ecrease clinical effort by an average of 14%. When
onsidering only respondents who indicated a desire to
ecrease clinical effort, the average change in clinical
ffort was noted to be 20% (a decrease from 68% to
8%).
There was unanimous response that it was important

or faculty members to be affiliated with Thomas Jeffer-
on University or a comparable academic institution,
nd 90% indicated that their association with the uni-
ersity was “very important.” Ninety percent of respon-
ents believed that research should be a major focus of
he department. Although 14% of respondents believed
hat insufficient training or background limited aca-
emic productivity, 62% indicated that both time and
inancial constraints were major obstacles to academic
roductivity.
Teaching was an important part of the academic ac-

ivity for the faculty, and all respondents indicated a
esire to continue teaching. The activities thought to be
ost important for effective teaching were rounding
ith residents and students and providing intraoperative

igure 1. Faculty effort. Faculty effort is shown as a percentage of
otal time for current effort (Now) and according to faculty preference
f possible (Ideal World).
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echnical instruction. Formal lectures and conferences
ere cited as least important activities relating to teach-

ng by the faculty. Seeing patients in clinic with the
esidents was also believed to be of less importance to
urgical education. Overall, the percent effort devoted to
eaching was approximately 20% on average, and most
espondents did not indicate a change in this effort.

Several questions dealing with financial incentives in-
icated that most faculty members believed that devot-

ng more time to academic pursuits would decrease clin-
cal volume, which would result in a loss of income.
hese findings indicate that a system to encourage aca-
emic productivity must avoid creating a disincentive
or research and teaching. On the other hand, the incen-
ive to be clinically productive must be maintained. In-
erestingly, approximately half the respondents were
illing to risk up to 10% of their salary in order to spend
0% of their time on academic pursuits. The faculty
ndicated that incentives and rewards for academic pro-
uctivity should be equally divided between recogni-
ion, financial incentives, and promotion.

There was significant diversity related to longterm
areer goals. Less than 15% of respondents indicated the
esire to become a departmental chairman. The most
ommon response to longterm career goals was to de-
elop a national reputation for clinical expertise.

The survey and interviews highlighted a number of
ssues that could increase academic productivity. One
tem discussed at several levels was a need for a clinical
atabase and data manager or nurse coordinator. Such a
atabase could be used to collect and analyze clinical
ata as a way to improve patient care and design con-
rolled trials to address specific research questions. One
ther suggestion was to develop a core curriculum for
urgery residents that would be specific to each of the
urgery services. The survey confirmed a strong commit-
ent to medical education among both full-time and

olunteer clinical faculty.

ISCUSSION
s economic pressures continue to focus attention on
linical volume and productivity, there are fewer re-
ources and less time to devote to the academic mission.
iven the changing health-care environment, incentive

ystems within academic departments of surgery need to
dapt in order to continue to encourage academic pro-
uctivity. On the other hand, any incentive system
ithin a department of surgery must encourage and re-
ard clinical productivity. There are several methods for
easuring clinical productivity, and compensation
ethodologies must be adjusted based on the payer mix

f fee-for-service versus capitated managed care pa-
ients.7 The RVU system has been introduced as a means
o objectively measure clinical productivity and cost-
ffective care.5,6 Although the RVU system may be ap-
ropriate for measuring clinical productivity and bench-
arking, this system may actually create a disincentive

o academic productivity, which is not readily measured
n monetary gains.

There are a number of general concerns that need to
e considered when developing a system to measure ac-
demic productivity. The first consideration is that no
ingle system can be developed that is appropriate to
very institution. Different departments of surgery have
isparate goals that reflect the institutional priorities and
ulture. Institutional priorities can change with time,
ecessitating a realignment of incentive systems. Ac-
omplishing the various clinical and academic goals
ithin a department requires the concerted effort of a
roup. To reflect the cooperation required to achieve
epartmental goals, the appropriate unit of measure
ight not be the individual, but rather the division,

rogram, or center. For any incentive methodology to be
ffective, there must be acceptance of the system among
he faculty. So the faculty within the division should
evelop an incentive system with the approval of the
epartment and institution. Such an inclusive process is
ore likely to result in an effective system that creates an

ncentive to achieve the goals of the department.

etrics of academic productivity
he first step in creating an incentive system for aca-
emic productivity is to define the metrics that will be
sed to assess academic accomplishments. Although
here are significant differences between institutions,
here is a common set of criteria that can be used to
evelop an objective measure for academic achievement.
able 1 summarizes the various categories of academic
roductivity that may be used to evaluate academic
ccomplishments.

cademic rank
ne component of academic productivity is academic

ank. Promotion in most academic medical centers re-
uires a consistent track record of academic achievement
nd considers medical education, research, other schol-
rly activity, and national reputation.



A
P
s
f
b
s
t
o
t
l
t
i
O
m
c
h

R
R
m
s

c
w
o
c
i
q
t
a
u
t
n
f
l
i
w
s
u
o
l
p

T
C

A

A

R

T

T
R

R

303Vol. 199, No. 2, August 2004 Weigel et al Incentive Systems for Academic Productivity
dministrative duties
rogram administration is required to attain the mis-
ions of a department of surgery, and time spent per-
orming administrative duties is not normally reim-
ursed from identifiable income sources. In an optimal
ituation, funds to support the administrative work of
he department are provided through the medical school
r hospital and do not add to the economic burden of
he department. Administrative work varies with the
evel of responsibility as it relates to departmental struc-
ure. The usual departmental administrative categories
nclude chairman, vice-chairman, and division chief.

ther administrative duties relate to departmental and
edical school programs and include residency director,

lerkship director, and memberships on departmental,
ospital, and medical school committees.

esearch
esearch productivity can be measured by a variety of
etrics, including publications, grants, and member-

hips on editorial boards and study sections. Rather than

able 1. Categories of Academic Productivity that Evaluate
ategory Achievement/e

cademic rank Full professor
Associate professor
Assistant professor
Instructor

dministration Chairman
Vice-chairman
Division chief
Residency director
Student clerkship director
Committee chairman (h/y)
Committee membership (h/y)

esearch Publications (impact factor)(numbe
Total costs obtained from grants
Number of grant submissions
Editorial board (h/y)
Study section (h/y)

eaching Average resident evaluations
Average student evaluations
Lectures (h/y)
Medical boards (h/y)
National lectureships (h/y)
Teaching award

otal �10 percentile 10–50
VU multiplier 0.90 0

VU, relative value unit.
ount publications equally, it seems more appropriate to
eight each publication based on an objective measure
f quality or significance. One objective measure that
an be applied is to weight publications based on the
mpact factor. The use of the impact factor to measure
uality of publications is controversial. The impact fac-
or was developed as a bibliometric indicator and not as
measure of publication quality.8 On the other hand,
se of impact factor as an objective measure of publica-
ion quality may be reasonable for general medical jour-
als.9 Despite the limitations of this system, the impact
actor can be used as one objective measure that corre-
ates with the significance of published articles,10-12 and
t should be determined whether the faculty would be
illing to use this system to weight publications. In the

ystem we have proposed, the impact factor could be
sed to weight publications to derive an objective value
f publications. For example, if two papers were pub-
ished in a journal with an impact factor of 7 and three
apers were published in a journal with impact factor of

emic Achievement
Weight Subtotal

X1a
X1b
X1c
X1d
X2
X3
X4
X5
X6
X7
X8

thorship, 1 or 0.5) X9
X10
X11
X12
X13
X14
X15
X16
X17
X18
X19

TOTAL
ntile 51–90 percentile �90 percentile

1.05 1.10
Acad
ffort

r)(au

perce
.95
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, then the total publication impact would be
2)(7) � (3)(3) � 23. Publications in which the
aculty member is first or corresponding author are fully
redited; papers on which the faculty member is coau-
hor are given half credit. Although book chapters are
ot peer reviewed, they represent a valuable contribu-
ion and could be assigned an impact factor (eg, 2–5).

Grants can be obtained from a wide range of sponsors,
ncluding government or other peer-reviewed sources
nd contracts with companies that support specific clin-
cal trials or product testing. Several metrics can be used
o measure the value of grant funding. The obvious mea-
ure is total dollar value of the grant including direct and
ndirect costs. Because direct costs are budgeted for spe-
ific purposes, one measure of the off-balance sheet
alue of research grants is indirect cost recovery, and
ndirect costs are usually higher for more rigorously
eer-reviewed grants and lower for corporate sponsored
rojects. There is significant effort that is required to
ubmit a grant, and grant submissions should be consid-
red in assessing academic effort even when the grant
as not funded.
Other academic activities include memberships on

ditorial boards and study sections. These efforts repre-
ent important academic contributions that require a
ommitment of time and effort and that are not directly
upported by identifiable sources of revenue. Time spent
n these activities can be an important part of the aca-
emic mission of a department.

eaching
edical education is a core mission of an academic de-

artment of surgery that needs to be supported. In most
ases, there are insufficient funds to support the time
nd effort of teaching residents and medical students. It
s often difficult to clearly categorize effort involving
atient care that is provided in association with a resi-
ent or medical student as related to teaching or clinical
are. For example, seeing patients in the clinic with a
edical student can be considered clinical activity, but it

lso adds additional time and effort and is an important
spect of medical education. By contrast, didactic lec-
ures and national presentations are more obvious exam-
les of teaching. Resident and medical student teaching
an be objectively assessed through resident and student
valuations, and a numeric evaluation (eg, 1–10) can be
sed to obtain an overall score that reflects teaching ef-
ort. Teaching awards are additional evidence of a con-
istent commitment to medical education. Service on
edical boards such as the American Board of Surgery is

nother example of an important academic contribution
o medical education.

reating an incentive system
he parameters in Table 1 can be used to develop an
bjective measure of academic accomplishment and can
e assessed annually to evaluate individual performance.
he relative weight (Xi) given to each category is likely

o be different for each department and will reflect the
oals of the department or division. For example, a de-
artment that wanted to emphasize teaching might as-
ign relatively larger values to X14 and X15 (eg, a value
f 10) and lower weights to X10, X11, and X12. In the
ase of X10, the total grant funding might be multiplied
y 0.001 so that $100,000 annual grant funding would
eceive a subtotal value of 100 and would be equivalent
o an individual receiving an average score of 10 from
esident evaluations (10 from resident evaluations mul-
iplied by X14, where X14 � 10, would give a subtotal
f 100 in that teaching category). Alternatively, the fac-
lty might decide that time spent on an editorial board
id not fulfill the objectives of the department and could
ake X12 very low or zero. By assigning weights to each

ategory, one can develop an objective measure of aca-
emic accomplishment that reflects the goals of the de-
artment or division. But developing an incentive sys-
em to reward academic accomplishment can take many
orms. Several groups have attempted to develop com-
ensation plans that take into consideration clinical
are, research, teaching, academic rank, and administra-
ive duties.13-15 There are several approaches that can be
sed to develop incentive systems that encourage aca-
emic productivity.
One system to create an incentive for academic effort is

ased on maintaining a minimal level of academic accom-
lishment as a requirement for employment. One applica-
ion of this model is the “up or out” system, which is based
n the requirement that faculty members be promoted
ithin a set number of years or face losing their appoint-
ent. This system is usually associated with multiple aca-

emic tracks (eg, tenure, clinical, or research) that have
arious criteria for promotion. This system has the advan-
age that it separates reimbursement from academic
chievements yet maintains the requirement for a minimal
evel of academic effort.The disadvantages are that the jun-
or faculty members are uncertain of their future at the
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nstitution and senior faculty members do not have a con-
inued incentive for academic effort.

Another system is based on using the parameters inTable
to develop an objective value of academic accomplish-
ent, which is used to weight RVUs.The first step requires

ssigning weights (Xi) for each category and will need to be
enerally agreed on by the faculty. The individual weight is
ultiplied by the achievement or effort to derive a subtotal

or that category.The relative weight given to each category
ill depend on the goals and culture of the institution.The

um of the subtotals provides a total score that should rep-
esent an objective rating of academic effort and achieve-
ent. The total rating can be used to assign a factor, which
ill be used to weight clinically generated RVUs. As an

xample of determining the factor, the percentile rank
ithin the department can be used to stratify individual

aculty members. Faculty members who are very produc-
ive academically (top 10 percentile) might have their
VUs weighted by a multiplier (eg, 1.1), and faculty mem-
ers with the lowest academic effort have a lower multiplier
eg, 0.9). Application of this system requires a consensus as
o the relative weight given to each category of academic
arameters and the range of factors used to weight RVUs.
n advantage of this system is that it provides an incentive

o be academically productive while at the same time en-
ouraging clinical volume. But this system redistributes
linical revenue, and the argument could be made that any
ystem that redistributes clinical revenue based on aca-
emic effort creates a disincentive to clinical effort. An al-
ernative to this system would be to set aside a percentage of
otal revenue (derived from various sources including the
chool, hospital, fund raising, and clinical fees) that will be
istributed to the faculty members based on academic ef-
ort. Success of these systems requires that the model used is
bjective and is based on a consensus of the faculty within
he department or division.
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ppendix
aculty questionnaire. This is the questionnaire submitted to the faculty. It could be completed by email, hard copy,
r online at http://home.ix.netcom.com/�rrtemp/.

http://home.ix.netcom.com/~rrtemp/
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