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Objective

To establish criteria to evaluate performance in surgical re-
search, and to suggest strategies to optimize research in the
future.

Summary Background Data

Research is an integral component of the academic mission,
focusing on important clinical problems, accounting for surgi-
cal advances, and providing training and mentoring for young
surgeons. With constraints on healthcare resources, there is
increasing pressure to generate clinical revenues at the ex-
pense of the time and effort devoted to surgical research. An
approach that would assess the value of research would al-
low prioritization of projects. Further, alignment of high-priority
research projects with clinical goals would optimize research
gains and maximize the clinical enterprise.

Methods
The authors reviewed performance criteria applied to indus-
trial research and modified these criteria to apply to surgical

research. They reviewed several programs that align research
objectives with clinical goals.

Results

Performance criteria were categorized along several dimen-
sions: internal measures (quality, productivity, innovation,
learning, and development), customer satisfaction, market
share, and financial indices (cost and profitability). A “report
card” was proposed to allow the assessment of research in
an individual department or division.

Conclusions

The department’s business strategy can no longer be di-
vorced from its research strategy. Alignment between re-
search and clinical goals will maximize the department’s ob-
jectives but will create the need to modify existing hierarchical
structures and reward systems. Such alignment appears to
be the best way to ensure the success of surgical research in
the future.

The American healthcare system is experiencing a radicahd to support surgical research. Others, such as commer-

transformation, driven by pressures to reduce cbdisis

cial insurers are no longer willing to compensate academic

new healthcare climate has created major challenges fesedical centers at higher rates to support research. Finally,

academic departments of surgery, and these pressures hgve competition for patients has also increased; most surgi-

enormous implications for surgery’s research mission. Theal procedures, with a few exceptiohsan be performed

impact of these changes on surgical research is directhgually well in community and academic hospitals.

related to decreasing reimbursement for surgical services one resolution to these pressures brought about by re-

and the time constraints imposed on academic SUrgeons.qyced costs and increased competition for patients is to shift
Historically, surgical procedures have accounted for g,q role of the university surgeon from that of a triple-threat

major share of hospital profits, and academic surgical de;-,4emic to become solely a *
partments have often contributed money from profession
revenues to medical schools (e.g., through the dean’s taé
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proceduralist,” an individual
Iho would generate as much clinical revenue as possible to
bsidize academic programs in other departments, whose
members are regarded by some as better equipped to par-
écipate in biomedical research. Such pressures to increase
clinical productivity by increasing volume threaten to jeop-
ardize the academic mission of surgical departments in
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university-owned or -affiliated hospitals. More specifically, message to the faculty is to get funded! Funding satisfies the
such an approach will greatly compromise surgical re-chair's obligation to the institution to provide money from

search, which is the cornerstone of improvements in surgieverhead. The source of funds or the topic of the research
cal care. However, from the standpoint of maintaining pro-project often seems secondary to the dollar amount ob-
fessional salaries in surgical departments, this approach tgined. In this case, the department’s performance metric is
attractive. how many grants were awarded and what was their cumu-

We believe that academic departments must resist thiktive worth. A secondary consideration may be the number
temptation to marginalize surgical research for the sake obf papers published and the number of presentations made
emphasizing clinical surgery (and income). The justificationat national meetings.
for conducting research in an academic department of sur- Although there may be some merit in such quantitative
gery relates to the department’s mission. Through researcimeasures, we believe that quality research, integrated with
patient care is improved. If our responsibility is to train clinical surgery, has the best chance of succeeding in the
residents who can provide the best possible care to surgic@liture. To move toward this goal, the department must first
patients, we must ensure that they are trained using corperform an audit of its research. Two questions must be
temporary techniques and advanced therapies. In generanswered:
individuals who work in a particular field (i.e., surgeons) are
better equipped than those outside the field to identify
pertinent problems and find solutions. Thus, surgical re-
search results in improved patient care.

Moreover, we believe that effective management of the
research enterprise and further investment in research will
allow a department to differentiate itself from its competi- To answer these questions, one begins with a review of
tion and create new market opportunities. Few industries arthe department’s current clinical and research activities and
successful without a dynamic and progressive research aralaluates these programs to determine if there are matches”
development component. Likewise, the competitive edge ofTable 1). In performing this audit, the evaluation should
university-based departments of surgery will be the producaccount for intangible resources. For example, the most
tion of new knowledge, which will eventually evolve to important asset in any research effort is intellectual capital
improve patient caré. and research creativity. Drucker emphasized this when he

The purpose of this article is to outline an approach thatvrote: “Core competencies are different in every organiza-
will allow a surgical department to assess the contributiortion [but represent] part of an organization’s personality.
made by its surgical research. After such an audit, surgicdtvery organization ... needs one core competence: inno-
leaders should align their research efforts with coexistingzation. And every organization needs a way to record and
clinical efforts to optimize performance in both spheres.appraise its innovative performance.”

Such a task will require integration and management of both Each department is different, and the appropriate intel-

the research and clinical enterprise, but this approach ikctual capital and research goals differ from one depart-

necessary to ensure a successful place for surgical reseanstent to another. Some departments are limited by direct

in the future. research funds but have stronger clinical interests and there-
fore can emphasize clinical or outcomes research. Others
have a strong history of basic research programs and attract
THE RESEARCH AUDIT house officers or fellows with an inclination for spending

Generally, research exists in academic departments afeveral years in the laboratory or obtaining an advanced
surgery, but its presence is usually independent from thelegree. Programs in health services research have recently
clinical programs, and its activity (or size) is related to thebecome popular, and this will be a growing field for surgical
availability of funding. Rarely is surgical research inte- research. Regardless of the emphasis, a strong case can be
grated philosophically or strategically into the clinical mis- made for aligning the research mission with the clinical
sion of the department of surgery. In other instances, supenrogram and then administering the research enterprise.
nests of basic research are found in the department, bdtis process must be managed (Fig. 1).
these units remain isolated, fragmented, and unexploited:
few if any attempts are made to .Imk thg mtellegtyal Com_EVALUATING PERFORMANCE OF THE
ponent of such a unit or its new discoveries to clinical care

. : ; RESEARCH EFFORT
On occasion, research funding from a department is used as
part of a package for employment negotiation, with the In today’s environment, merely conducting surgical re-
intent to use this “carrot” as part of an inducement to attracsearch is not enough. Revenues to support unfunded re-
or maintain a faculty member. Such an enticement may haveearch are decreasing. Outcomes assessment is as important
little relation to the research capabilities of the individual orin research as it is in clinical care. In assessing the perfor-
the research goals of the department. More typically, thenance of the research programs in the department, several

1. What are the strengths and weaknesses of the depart-
ment’s research enterprise?

2. How can the research strengths be leveraged (and the
weaknesses corrected) to support the broader mission
of the department?
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Table 1. DEPARTMENTAL ASSESSMENT: HOW WELL IS THE RESEARCH ENTERPRISE
ALIGNED WITH CLINICAL PROGRAMS?

—_

. List the clinical components (divisions) of your department from strongest to weakest on the basis of clinical revenues generated.

2. List the research laboratories (programs) in your department from strongest to weakest (using the best estimate or the performance criteria in
Table 3).

3. Divide each list into thirds (top, middle, and lower thirds). Compare the general areas of strength between the two lists. Do they match? For
example, does a strong program in cardiac surgical research support a strong program in clinical cardiac surgery?

4. What clinical areas could improve as a result of a new research initiative? Should this new research effort emphasize basic research, clinical
research (clinical trials and protocols), applied science (devices or equipment), populations sciences (epidemiology), or health policy
(healthcare delivery)?

5. Are all of the strong areas of research appropriately aligned with strong clinical teams? Are the groups interacting—among themselves and
with investigators and physicians outside the department? Are new innovative ideas moving from the research arena to the clinic?

6. List the most important, creative investigators in your department. Tally their annual salaries. Are reserves available for their salary support for

a) 3 months; b) 6 months; c) 1 year; 4) 3 years? Are reserves available to support the research programs for these individuals for a) 3 months;

b) 6 months; c) 1 year; 4) 3 years? Most well-run businesses have reserves available to support 3-6 months of operations.

guestions must be answered: What kinds of performancinternal Measures

measurements should be used? What is the product of our

surgical research efforts? Quality

grmTal CPAent e 9o D oSt 1% I evatuatng the aualty of e research progra, e
i . central question is: How good is the work? Although we

numbers of grants awarded. This method of grading can bé . . . L

deceptive: leading performance indicators cannot be founé‘ecognlze that quallty,_ like b.eaut.y, IS 1N Fhe cye .Of the

in financial or publication data alone. Departments with a gholder, we t.e”d to judgg 't. using _specmc crltgrla, the

large number of grants and substantial amounts of extram2/'Mary one being the publication vehicle (type of journal,

. o : name of journal, reputation of journal, impact score; Table
ral funding do not inevitably create meaningful results that . . .
) . > 2). This grading system has evolved in part because the
enhance their business objectives.

. . ournal in which the research is published influences others
In the pre-HMO era, this scheme would be considered . . I
. . . nd can affect the author’s promotion as well as the priority
successful accomplishment. However, during periods o . . )
L ; . score assigned by a National Institutes of Health (NIH)
resource limitation, a more rigorous approach is necessar

e o . %‘tudy section. Quality also encompasses dimensions such as
Because of the difficulties of quantifying surgical research, . :

: Iali)oratory reputation and number of presentations at na-
assessment and judgment are often used rather than actL{a .

: i0nal meetings.

measurement. However, reliable tools and performance
metrics are necessary if the department is to grow angroqyctivity
accomplish more than just publishing papers and securing
grants. Performance can be categorized along several di- Productivity indices measure the quantity of a good or
mension3~": internal measures (quality, productivity, inno- service that is produced during a constant period of time.
vation, learning and development), customer satisfactionThis index is inherently complicated by improvements in

market share, and financial indices (cost, profitability).  equipment and technology. For example, it is difficult to

Market Shifts Technology Shifts
>Free market competition >Explosion in biotechnology
>Entry of for-profit hospitals > Academic-industrial alliances
>Reduced reimbursement > role for information systems
Figure 1. Why active management of a research
e o i %{ program is necessary. Shifts in market dynamics, or-
o ; i * P ganizational structure, technology, and clinical practice
ﬁ??’ﬁ b‘%;a le.for: »ﬁ{[ﬁmfgi i pattens require that academic departments focus on

building their most important core competence: innova-
tion. Successful academic departments of surgery of
the future will remain committed to building a research
enterprise and managing it as a strategic competitive

>« € ”Su gical Researéh-% - [

¢ ¥ %

= weapon.
Clinical Practice Shifts Organizational Shifts
>Emphasis on differentiation > ability to cross-subsidize
>Cost reduction strategies >Formation of group practices
>Increase in marketing activities >Increased centralization
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Table 2. IMPACT FACTOR OF SOME COMMONLY READ JOURNALS

Science Medical/ Impact Impact Other Commonly Read Impact

Biologic Journals Factor Surgical Journals Factor Journals Factor

1 Nature Genetics 38.854 Annals of Surgery 5.954 Gastroenterology 10.250

2 Cell 37.297 Archives of Surgery 2.363 Circulation 9.762

3 Nature Medicine 28.114 British Journal of Surgery 2.287 Journal of Clinical Investigation 9.667

4 New England Journal of 27.766 American Journal of Surgery 2174 Journal of the American 9.258
Medicine Medical Association

5 Nature 27.368 Surgery 2.109 Journal of Clinical Oncology 7.878

6 Science 24.676 World Journal of Surgery 2.077 Journal of Biological Chemistry 6.963

7 Lancet 16.135 Journal of the American 2.025 Journal of Immunology 6.937

College of Surgeons
8 FASEB Journal 14.629 Endoscopy 1.380 Journal of Molecular Biology 5.673
9 Journal of Experimental 14.384 Journal of Trauma 1.339 Critical Care Medicine 3.639
Medicine
10 Annals of Internal Medicine 12.047 Journal of Surgical Research 1.119 American Journal of Physiology 3.116

The impact factor is a measure of the frequency with which the “average article” in a particular publication has been cited in a particular year. These data are taken from
the Journal Citation Report, 1997 Science Edition, Institute for Scientific Information, Philadelphia, PA. Review publications have been excluded.

compare the productivity of a researcher 20 years ago whonly 48 hours’ The need for translational research, out-
made a series of blood glucose measurements using labodemes research, epidemiologic studies, and clinical inves-
ous enzymatic methods with that of today’s scientist, whatigation has increased. As academic surgery departments
can make the same determination in half the time usingtruggle to remain competitive in a market economy, their
automated equipment. The issue is even more compleforemost challenge is building the ingredients for tomor-
when one examines the number of papers published annuew’s achievements while continuing to compete success-
ally. Which research group is more productive, one thafully today. In forging this future, the creation of a research
publishes six papers a year in surgical journals or one thagnterprise that is the basis for innovation and improvements
publishes one paper a year in a basic science journal? Aiia surgical care will be critical.

multiple papers that describe studies of cultured cells more Finally, an additional gain derived from an innovative
important that one exhaustive study in a large animakurgical research laboratory is the attraction that such an
model? Despite these apparent problems, productivity ignvironment has for bright, inquisitive, highly motivated
broadly assessed on the basis of total publications, amougbung people. Such a work environment stimulates these
and size of grants awarded, number of national presentandividuals to think in unconventional ways, to challenge
tions, and number of residents trained per year. Rarely isonventional dogma, and to test new concepts on their own.
quality or innovation part of this assessment. Bright young people are attracted to a laboratory environ-
ment that encourages this process (particularly through the
interaction with other fellows), but they also expect and

This concept refers to a research laboratory’s producinéeceive. valuable .couns.ell from it.slleaders_. Working in such
important new knowledge or making breakthrough discov-an epwronment is exciting. Activity contlnue_s throughout.
eries. This is in contrast to laboratories that do “contracth® nightand on weekends. Fellows can’t wait to share their
research” or commit a large investment of time and money'€W data with others; they revel in discoveries and plan
to replicate others’ findings. Measures of usable informatiorfn€ad to test new hypotheses. Finally, trainees from such
are often accompanied by patents, industrial support, indusgnvwonments are O.pt.ImIStIC about their future, whether it be
trial or university collaborations, and the formation of in research orin clinical surgery.
spinoff companies. i , Development of Young Investigators

Surgical research laboratories do more than just develop
new products and services; they also design new methods to The training of young investigators is a critical factor that
innovate a surgical department continuoudSResearch on cannot be overlooked in assessing laboratory witth.
new, improved prototypes to develop operations and innoMentoring is essential if young people are to discover their
vative care plans for clinical surgeons is just as important atatent talents and abilities. In a competitive environment
research on a new genetic vector or a new receptor antagrhere time is one of our most valuable commodities, de-
onist. An example of this concept is the work on perioper-partments must develop mentoring skills in individuals to
ative epidural anesthesia that has culminated in successfahhance the development of young surgeons. Mentoring can
colectomy with near-total recovery and a hospital stay ofbe one of the most powerful aspects of the academic sur-

Innovation
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geon’s professional life. Young people often identify with the benefactor and may provide ongoing satisfaction to this
their mentors, and this may be a major reason why individcustomer. Introducing the benefactor to patients who have
uals choose a career in academic surgery. in some way benefited from the contributions greatly per-
Many departments track their graduates, in particulaisonalizes the process and helps the contributor justify his or
those who have spent time in a research effort during theiher support.
residency and subsequently develop an independent re- Patient groups or their advocates may also support a
search agenda. When a new investigator is awarded daboratory. Firefighters’ associations often contribute to
extramural grant from a competitive agency, such as théurn research, and patients and their families with similar
NIH, it is a seal of approval and a cause for celebrationilinesses participate in fund-raising ventures to support re-
When young investigators build a productive research prosearch. The Shriners organization is notable for its research
gram and are successful in their career development arahd care of children. Attention to these groups and often
professional growth, it is a positive reflection on the departparticipation by the investigator or members of the labora-
ment that was responsible for their training. tory are important to ensure communication and encourage
continued funding.

Customer Satisfaction

The performance of the department's research enterpriddlarket Share
can also be evaluated relative to the preferences and desiresa|though market share is commonly used as an indicator
of stakeholders that provide resources to the organizatioryf clinical vitality, it is less frequently applied to the re-
Who are surgical research’s customers? They include fundsearch enterprise. Market share is frequently used by the
ing agencies, philanthropists, industry, and patients. Thenjversity hospital as an index of its market clout: a research
needs and wants of these customers must be met becayg@oratory might judge its rank and status in a particular
customer loyalty (and retention) from all of these groups isarea of research on the basis of the number of papers (or
vital. The department of surgery is becoming more depengrants) it generates in that specific field. Data are available
dent on longstanding relationships with industry, continuethough various sources (e.gndex Medicus NIH) that
support from benefactors, and successful renewal of extrgacord the number of papers published on a particular topic
mural grants. These stakeholders enjoy being courted ang a given year, or the number of grants awarded in that
frequently require feedback concerning their investment. fie|d. The relative contribution of an individual research unit

Different customers have varying expectations and disto the total output can be determined. Of course, this per-

tinct feedback requirements. Large industrial grants ar¢ormance metric does not take into account factors such as
usually accompanied by stringent oversight requirementsesearch quality or innovation.

Representatives from industry are responsible to sharehold-
ers (or venture capital dollars), and they expect that the
laboratory will produce results by performing certain exper-Financial Indices
iments. Milestone payments are frequently included o
completion of specified tasks, and such remuneration is
often part of the contractual agreement. Cost issues relate to the expenses involved in managing
NIH (or other government) grants are often difficult to the laboratory and producing results. In addition to fixed and
obtain, but once in hand these awards are rarely closelgverhead costs, efficiency and resource utilization must be
monitored. Government grants focus on timely investigativeaddressed. Traditional cost accounting measures determine
topics and pressure the investigator to practice “safe sciwhat it costs to accomplish a task—for example, to perform
ence,” thus reducing the potential for innovation. One learns certain experiment. Expenses would include the use of
to play the “NIH grant game” (have the work completed equipment, personnel costs, and supplies. Activity-based
before the grant is submitted); the only worry is the nextcosting also records the costs of nonperformansech as
competitive renewal grant that will be submitted 3 to 5 yearghe cost of not using the scintillation counter and having it
later. Unfortunately, the government is rarely as sensitive asit idle, personnel downtime, and the cost of dealing with
is industry to its research investment in terms of outcomesmperfect approaches and techniques that require repeating
Hence, the emphasis is not structured to evaluate researtie experiment. Activity-based costing, therefore, provides
results critically. a more accurate assessment of cost and also encourages
Monies (gifts, endowments) from philanthropists requireefficiency (e.g., sharing of core facilities).
another type of response to satisfy this type of customer. Traditional cost accounting assumes that a certain exper-
Frequently, the individual or family has been affected by aiment has to be done (or a specific measurement has to be
disease or has close ties to a principal investigator. Nammade) and that it has to be performed in a specific labora-
recognition is often important: using the benefactor's nameory. Activity-based costing asks: Does it have to be done?
for a laboratory or building is often necessary. Press re{Do we need the answer, or is there a less expensive means
leases, which discuss new discoveries, should acknowledgd getting the answer?) And, if so, where is it best done?
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(Could it be outsourced? For example, is it more efficient tosurgery must address several additional questions: What are
pay someone to make this monoclonal antibody rather thathe implications for research in my business? How do |
make it myself?). Using this approach, activity-based costieverage research to enhance our clinical initiatives? Is the
ing can substantially lower costs. Such decisions must beore competence of the research inside or outside my de-
balanced by the cost of training a research fellow. In thegpartment? Should our clinical strategy be business-driven
latter case, the question must also be asked, “Does th@nd research-supported) or research-driven? Failure to take
fellow need to learn how to make a monoclonal antibody?"advantage of the premium value from research investments

Although the costs associated with running the laboratorys often due to the lack of alignment between business and
can be measured in terms of monetary outlays, they can algesearch strategies and aggressive management of the re-
be measured by opportunity losses. Resources are never freearch enterprise.

(even when no money exchanges hands), and two types of It may be useful for the department to generate a “report
opportunity costs are relevant to the surgical investigatorcard” that evaluates its current research activities and links
The first relates to the decision to invest in a particularthis performance to future goals (Table 3). This exercise, in
project: any decision to commit resources to one studyconjunction with a departmental checklist (see Table 1) will
diverts the resources from another. The second relates to tlemable the chair (or designee) to identify and correct absent
opportunity cost of human investment. When the surgeon isr weak linkages between the research programs and the
in the laboratory, he or she cannot be in the operating roomglinical enterprise. The grading categories in Table 3 are
clinical revenues are therefore lost as a result of the decisiolisted as being equal but may be ranked (or prorated) to
to perform surgical research. Thus, the trade-off becomereflect the importance of each category to the department’s
one of estimating the value of each exercise (value igor division’s) overall goals. For example, a department of
defined as quality divided by cost). Unfortunately, in manysurgery that has a high-powered research program may wish
departments the value of having the investigator generate ascribe more points (say 8 to 10, rather than the average
clinical revenues is judged to be more important than theof 5) to categories such as innovation, quality, and profit-
value associated with developing a research agenda. ability and give fewer points to factors such as cost and
e market share. In contrast, a department that is more clini-
Profitability . . S . o
cally oriented, with research activities designed principally

Although for-profit organizations use financial perfor- to provide the residents with research opportunities, might
mance (profits, return on investment) as the primary meansank quantity and market share above innovation. In all
of assessing corporate performance, it can be, by itself, eases, the final possible points should add up to 100. A
misleading marker. It is difficult to measure a rate of returnmajor strength of this grading system is that it allows each
on surgical research because many of the dividends amepartment or division to set its own goals and compete
difficult to measure and value. However, with this drawbackwith itself, so to speak, rather than competing against some
in mind, the department can ask: How much additionalarbitrarily created national system.
funding, new patents, and innovative technology have our Alignment between the research and clinical missions
research programs generated? involves a strategic fit and functional integratithit de-

The value added by a particular research program isnands that business strategies and research strategies be
highest where its relative strength is greatest and the strdinked and complementary. The research strategy must be
tegic importance of the program is crucial to the depart-articulated in terms of how the department is positioned in
ment'’s business objectives. For example, research prograntise marketplace (external) and how the research infrastruc-
that are unrelated to the clinical enterprise (e.g., nondiseas#4re should be managed within the department (internally).
oriented research) or merely supportive (e.g., a tissue-typinghe position of the department in the biomedical research
laboratory) do not create a competitive edge for the departmarketplace centers around the scope of the research enter-
ment. These efforts offer no real advantage, because rivafwise (breadth and depth of research programs), its core
can easily mimic them. Strategically, unique research proecompetencies (specific research expertise that is distinc-
grams that enhance the clinical agenda (e.g., a high-powerdiye), and its governance (collaborations, joint ventures).
clinical trials program) can create a competitive advantagd he internal research domain centers on research architec-
for the department by offering innovative therapies to pa-ure (facilities), processes (efficiency, monitoring, control),
tients, particularly if the department’s research strength irand research skills (training, knowledge development). No
the field is superior to that of its competitors. single alignment model between business strategy and re-
search strategy fits all departments of surgery, and there are
several levels at which the research enterprise can enhance

LINKING THE RESEARCH ENTERPRISE the department’s cllnlcql mission. In general, the greater the
degree of transformation of the research program, the

WITH BUSINESS STRATEGY greater the potential benefit (Table 4).

In deciding how to improve and position its research In its business strategy, the department of surgery
enterprise to achieve a competitive edge, the department afchieves its goals and objectives by selling clinical services.

FUTURE STRATEGIES: ALIGNING AND
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Table 3. DEPARTMENTAL REPORT CARD

Current Score Goal* Points**

1) Quality of Research
a) Number of papers published/year
b) Average impact score of publications
¢) Quality index (multiply a X b)
2) Quantification of Research
a) Number of publications/year
b) Number of grants awarded/year
c) Total dollars from grants
d) Number of trainees in laboratories/year
3) Innovation
a) Average citation index of publications
b) Number of patents issued
¢) Total dollars from industrial support/year
d) Number of collaborations/spinoffs
e) Quality of research trainees (0-5, 5 = best)
4) Percent of trainees with grants
5) Customer Satisfaction
a) Total dollars from NIH/year
b) Total dollars from industry/year
c) Total dollars from philanthropy/year
6) Market Share
a) Number of papers/total number in field
b) Research dollars/total dollars allocated in field
7) Cost
Current expenditures (dollars/year)
8) Profitability
a) Growth in funding (gain in dollars/year)
b) Royalties (dollars/year)
c) Total dollars from consultantships with
industry or from gifts

TOTAL

* Goals should be established by a neutral group (such as the research committee) or individual (such as the outside consultant).

** Points (100% of goal = 5 points; 80% of goal = 4 points; 60% of goal = 3 points; 40% of goal = 2 points; 20% of goal = 1 point; 0% of goal = 0 points). With 20
categories, maximum number of points = 100. The categories may be prorated to emphasize particular aspects of the research enterprise, but the point total should
always add up to 100.

Ultimately, these services (whether they are dependent onr@search enterprise that would support and expand its busi-
superior outcome from a surgical procedure or access to mess strategy of increasing its market share of the cancer
novel clinical trial) must attract and retain customers. In itScare business in eastern Massachusetts. An integral part of
research strategy, the department configures and positiofige strategic plan was the creation of a unified clinical trials
its academic programs so they serve one or more of thregfrastructure that enabled DF/PCC to differentiate patient
strategic purposes: to support or expand existing businesses,dgre through the advantages of clinical research. The single
drive new business ventures, or to increase the breadth aginical trials core offered several benefits: the ability to
depth of existing research and technological capabilities.  tfer cancer patients access to a wide variety of clinical
trials, an enhanced ability to perform clinical research in a
Support and Expand Existing timely fashion, an increase in negotiating power for clinical
Businesses trials funding from industry, and integration of disease

The department can use its research capabilities an@fograms and centers around a common process, which
expertise to support and expand existing businesses. Thyéould enhance efficiency and productivity.
strategy was applied when Partners Healthcare (the alliance The University of Pennsylvania Medical Center used a
between the Brigham and Women'’s Hospital and the Massimilar strategy when substantial resources were committed
sachusetts General Hospital) entered into a joint venturéo the establishment of cutting-edge programs in molecular
with the Dana-Farber Cancer Institute in 1995. The newbiology and gene therapy. Betting on the concept that
entity, Dana-Farber/Partners Cancer Care (DF/PCC), levegene therapy will revolutionize the way many complex
aged its collective cancer patient base to create a clinicaliseases are treated during the next decade, Penn'’s strategy
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Table 4. LEVELS OF RESEARCH-DRIVEN ENHANCEMENT OF THE DEPARTMENT’S
CLINICAL MISSION

Magnitude of Potential Benefit—Extent to

Degree of Research Program Which the Clinical Mission Will Be
Transformation Enhanced by Research
(lowest to highest) (lowest to highest) Examples (Departmental or Institutional)
Departmental research programs are No impact on clinical performance. Purely clinical department; no programs to
absent. improve patient care through research.
Separate, disintegrated research Little to no impact on clinical performance. Department in which research initiatives
programs with no clinical linkages. function independently from the clinical
programs.
Research collaborations exist inside and Minimal impact on clinical performance. Coinvestigator or advisor on grant; strategy is
outside the department, but with limited to increase likelihood of securing
clinical alignment. extramural funding.
Research initiatives sustain clinical Moderate impact on clinical performance. Tissue-typing laboratory for organ
programs in a specific department. Research efforts support, but do not drive, the transplantation; noninvasive vascular
clinical mission. laboratory.
Research is positioned to expand existing Significant impact on clinical achievements. High-performance clinical trials infrastructure.
clinical programs. Research efforts increase the breadth and
depth of existing clinical programs.
Research is used as a strategic weapon Major impact on clinical accomplishments. Strategic alliance between a biotech firm and
to drive the clinical enterprise. Research efforts create new clinical initiatives an academic medical center that enables
and business ventures. translational and clinical research synergies

that attract new patients and expand the
clinical research enterprise.

was to invest in these initiatives, train physicians and scientistdoing related university research, require that data generated
who were actively involved in hands-on human research, antly university laboratories be published when available and not
create a translational research enterprise that offered cuttingelayed until a product is ready for market, and forbids the use
edge therapies to patients with genetic disorders. of funds from the startup company for research on campus.

Drive New Business Ventures Increase the Breadth and Depth of

. . . . xisting Research and Technological
Several academic medical centers are using their resear

capabilities and expertise to create new business opportu—apab'htms
nities. This requires a stronger linkage between biomedical In addition to supporting current business opportunities
research, whose purpose is the creation of new knowledgend creating new ones, managing the research enterprise
and development, the application of this knowledge tostrategically can also enable the department to broaden and
achieve practical results. The research goal is the productiotieepen existing research and development capabilities.
of knowledge that will enable the department to participateWhen Massachusetts General Hospital and Brigham and
in the forefront of new technology (devices, treatments) ocWomen’s Hospital formed Partners, the alliance brought
to lay the scientific foundation for the development of newtogether the two largest hospital-based research enterprises
products or processes. in the country. A primary impetus for this cooperation was
Stanford University has been a leader in technologyhat it would enhance the research enterprise. On a smaller
transfer, fostering the growth of biotechnology in northernscale, interdepartmental collaborations serve as an effective
California and providing a model for academic medicalmeans of importing new techniques and skills into the
centers across the countrylt is exploiting research cre- laboratory. Many surgical residents choose to spend their
ativity to achieve a competitive advantage and has taken gesearch time in a basic scientist’s laboratory, a partnership
more aggressive posture regarding equity. These curretihat can plug competency gaps, provide access to new
approaches to marketing university intellectual capital haveesearch tools, and pave the way for new research interac-
created new challenges. Massachusetts Institute of Techndlens. Research collaborations and alliances can add value
ogy (MIT) in Cambridge, Massachusetts, which has alsdiy narrowing proficiency gaps, building critical mass, and
been aggressive in leveraging its research enterprise, hascreasing efficiency (Fig. 2
established a set of policies and rules that govern academic— Strategic alliances with commercial firms are creating
industrial relationship$® These rules prohibit startup com- new clinical research opportunities for academic medical
panies in which MIT owns equity from hiring students centers. Duke University Medical Center has actively solic-
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ited pharmaceutical firms to support research in its clinicature. Given the existing cultural and political obstacles in
research center and in so doing has become a leader actademic medical centers and the need to train residents in
evidence-based mediciné.According to Ralph Snyder- an acute care hospital setting, some type of hybrid organi-
man, MD, Chancellor of Duke University Medical Center, zation seems to be most appropriate.
the academic—industrial research relationships that have No structure is right for all surgery departments, but the
been developed have been successful: “I think it's been ahift to a matrix organization seems to enhance the research
success in terms of the academic role it plays. It's been anterprise in many circumstances. If for no other reason,
success financially in that it pays for itself and generates theuch a change is necessary because physicians must recog-
ability to fund a large number of clinical faculty, which is nize that consumerism in healthcare is a force to be ad-
important. The number of excellent papers that have beedressed, and they must adopt some of the practices of other
published is well over 100. I think they publish 50 or more successful businesses, including strategic market planning.
papers per year out of the Clinical Research Institute—peer-or many of the high-end services provided by academic
reviewed papers—and | think that's important.” medical centers to appeal to existing or targeted consumer
market segments, they must be innovative enough to deliver
extra quality, particularly in a rapidly changing environment
where many services are now viewed as commodities. The
The specific research structure used by a particular dedevelopment of centers of excellence (cancer center, heart
partment will depend in part on its goals, culture, andcenter, brain center, transplant center) in many institutions
values. No one would advocate the elimination of fundedcan deliver such added value. These programs add value to
research activities that had no clear-cut clinical applicabil-the care of patients with complex problems by shifting the
ity. Seemingly unimportant new discoveries could serve agocus of delivery of care from the provider to the patient and
a stimulus for future investigations that lead to new, clini-the disease. Experts from multiple disciplines are brought
cally relevant knowledge. Moreover, such research activitogether simultaneously to see patients and design treatment
ties do serve an important role in training young people inplans collectively (“one-stop shopping”). Simultaneously,
terms of the scientific method. such a model enhances the development of a more inte-
The particular organizational structure used will also de-grated research effort across the basic and clinical sciences
pend on the department’s strategy. If the strategy weréo apply scientific discoveries to patient care more rapidly.
solely to obtain grants, the department should hire people
vyho are successful in this capacity. The curren.t organizag yMMARY AND CONCLUSIONS
tional department structure would change very little. If the
strategy were based on the premise that a sustainable clin- In the future, a tighter alignment between business and
ical enterprise depends on innovation and research, then tlesearch strategies will create the need for changes in the
structure of the department requires some change. At théepartment of surgery that challenge the existing culture,
very least, such change would require greater intra- anttaditional hierarchical structures, and reward systems. But
interdepartmental collaboration. At the other extreme, onas advances in biomedical research change what research
could envision a series of focused factories (disease ceran do, we must change what we do with research. Research
ters), with elimination of the existing departmental struc-should be viewed as more than a technical support system

Need for a New Organizational Structure
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for one of the costs of doing business. Its strategic role must2.

be articulated throughout the department.

The department’s business strategy can no longer be
divorced from its research strategy. Major challenges for the
department will involve appreciating the potential scope and

power of a contemporary research enterprise, selecting an.

alignment perspective between research and clinical initia-

tives that best fits the department’s goals, improving com- >

munication between clinical surgeons and basic scientists,
identifying the appropriate criteria to assess research per
formance, and recognizing that the strategic alignment pro-
cess is dynamic and continuous, not static, and requires

management. 7.
The research and development imperatives for the aca3.

demic department of surgery have never been more com-
pelling. Leaders of these departments must recognize th
critical importance of their research programs as drivers of
success. Successful surgery departments will accurately

forecast what the future of the healthcare industry will look1o.

like. They will then leverage their competencies and capa-

bilities so they can take advantage of that future. Thist!-

recognition of research and development as a powerfu
entity, driving the course of a department of surgery, will
ensure a rich future for surgical research.
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