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Abstract
Relationships between academic researchers and industry have received considerable attention in
the last 20 years, but current data on the prevalence, magnitude, and trends in such relationships
are rare. In a mailed survey of 3080 academic life science researchers conducted in 2007, we
found the majority (52.8%) of academic life scientists have some form of relationship with
industry. Compared to our previous studies in 1995 and 1985, we found a significant decrease in
industry support of university research, which could have major consequences for the academic
life science research sector.

The advent of biotechnology,1 the Bayh-Dole Act2 and judicial decisions in the 1980’s
regarding the patentability of life science research results accelerated relationships between
academic scientists and industry.3 These relationships can take many forms including,
consulting, holding equity ownership, serving on advisory boards, and being a paid speaker
for a company. The most traditional form of industry relationship is research grants and
contracts.4

Prior studies suggest that industry funding of university-based research has contributed to
the transfer of technology from the academic to the industrial setting.5 However, these
relationships can have other unintended consequences including increased secrecy 6,
growing emphasis on commercializable research, and possible reporting bias 7 and other
negative results.8

The benefits, risks and institutional responses suggest there is value in studying the
continued evolution of these relationships. The most representative national data on industry
relationships was collected more than a decade ago; meanwhile, much has changed.
Universities, professional associations, journals and governmental agencies have adopted
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extensive policies to manage and mitigate these unintended effects.9 The budget of the
National Institutes of Health doubled between 1998 and 2003.10,11 Non-academic contract
research organizations gained substantial market share as an alternative to academic settings
for conducting clinical research.12 Furthermore, the pharmaceutical industry began to
experience economic problems resulting from a growth in drug development costs, a
decrease in new product introductions, and a reduction in patent exclusivity.13 These
developments may have important potential consequences for academic industry
relationships (AIRs).

To assess industry relationships among academic scientists, we conducted a national survey
of life science faculty concerning their involvement with industry. This study is the third in a
series of data collections, the first two which were fielded in 1985 and 1995 regarding the
frequency of industry funded research support in the form of a grant or contract.14 Together,
these surveys provide the only representative, national, longitudinal data on industry
research funding between life scientists and commercial organizations in the United
States.14

METHODS
Sample Selection

The data presented here were collected from a survey of life science faculty conducted
between December 2006 and March 2007. A sample of 3080 faculty members was selected
in a three-step process similar to that used in previous studies.15 First, we identified the 50
U.S. universities that received the most extramural research support from the National
Institutes of Health in 2004. Second, within these institutions, we identified all life-science
departments and programs in four survey strata: departments of medicine, other clinical
departments (non-medicine), non-clinical life science departments, and genetics departments
or programs.16

Third, we selected a stratified, random sample of life-science faculty members in each of the
four sample strata. Names and addresses were drawn from departmental websites and from
the Association of American Medical Colleges (AAMC) Faculty Roster (for the clinical
strata). To avoid the inclusion of fellows and hospital staff members not truly functioning as
clinician-researchers, clinical faculty members were eligible for the sample only if they had
a publication other than a review or a letter listed in the National Library of Medicine’s
Medline database for the period from 2003 through 2005.

Survey Design, Administration, and Response Rates
The survey instrument was a modified version of an instrument administered in 1985 and in
1995.17 New items were developed using 2 focus groups and 10 confidential personal
interviews of scientists, and was pretested using 11 cognitive interviews. The survey was
conducted by mail by the Center for Survey Research at the University of Massachusetts.

Of the 3080 faculty researchers in our sample, 139 were ineligible because they were
deceased, retired, did not hold a faculty appointment, or could not be located (no return
address provided on undelivered questionnaires and unsuccessful telephone follow-up). Of
the remaining 2941 faculty members, 2168 completed the survey, for an overall response
rate of 74%; 1071 (72%) of the respondents were from clinical departments, and 1097
(75%), were from nonclinical departments.
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Statistical Analysis
Two variables were created to measure different aspects of publication: publication trends
and journal impact factor. The publication-trends variable for a researcher was the difference
between the number of his or her peer-reviewed articles published in the previous three
years and the average number of peer-reviewed articles published per three-year period over
his or her entire academic career, excluding the most recent three years. To estimate the
average influence of a researcher’s publications, we asked respondents for the names of the
journals in which their last five peer-reviewed articles had appeared. Journal impact factors
were derived from the 2006 ISI Web of Science18 and an average was calculated for each
respondent.

The data were analyzed using standard statistical techniques. To be comparable with our
previous work, the data were analyzed in groups of clinical faculty (consisting of clinical/
medicine and clinical/non-medicine departments) and nonclinical faculty (consisting of
genetics and other life science departments), each weighted by the inverse probability of
selection and differential non-response.19 Unless otherwise noted, statistical significance
was tested using multivariate linear and logistic regressions adjusting for professional age,
sex, academic rank, clinical or nonclinical department, and total research budget (log of
direct costs) from all sources.

RESULTS
Characteristics of Respondents

Table 1 shows the unweighted characteristics of respondents by survey strata. Of the
respondents, 72% were male and 80% were white. In terms of academic rank 45% were full
professors, 26% associate professors and 26% assistant professors. Clinical respondents
were significantly less likely than non-clinical to be full professors (34% v.55%, p<0.01).

Prevalence and Magnitude of Academic-Industry Relationships Generally
Table 2 shows the prevalence of many types of academic-industry relationships (AIRs).
Over half of all researchers (52.8%) had some type of relationships in the past three years
with industry. The most common types of industry relationships involved consulting
(31.8%), paid-speaking (23.8%), receiving research funding through a grant or contract as
the principal investigator (20.1%), and sitting on a scientific advisory board (17.7%).
Compared to clinical departments, those in nonclinical departments were more likely to be
involved with industry in the early stages of product development, through the licensing of
intellectual property (17.0% vs. 7.4%, p< 0.001) and the founding and management of
companies (6.4% vs. 4.1%, p=.02).

The frequency of the various types of academic-industry relationships was strongly
associated with faculty rank, where nearly two-thirds (64.2%) of full professors maintained
some form of relationship with industry, compared to 51.5% of associate professors and
42.8% of assistant professors (p<0.001). This pattern is consistent across many of the
specific types of relationships, where full professors were sometimes twice as likely to be
involved with industry as more junior faculty.

A significantly greater proportion of those in clinical departments (23.3%) than in non-
clinical departments (9.4%) reported receiving industrial research funds (p < 0.001). Overall,
industry supplied an average of $33,477 in research funds excluding overhead per
respondent, representing 8.7% of all the research funds received by faculty (data not shown
in table). Industrial funds constituted a significantly greater proportion of overall research
support for clinical faculty members than for non-clinical faculty members (10.5% vs. 2.5%,

Zinner et al. Page 3

Health Aff (Millwood). Author manuscript; available in PMC 2013 September 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



p< 0.001). Within the subset of those receiving industrial funds, this support represented
45.0% of all research funding and was significantly higher within clinical departments than
in nonclinical departments (47.3 % vs. 26.3%, p< 0.001). When we asked, “To what extent
had involvement with industry contributed to their most important scientific work?” 13.1%
of these faculty responded to a “great extent” while another 46.0% responded to “some
extent.”

Industry Relationships and Academic Activities of Faculty Members
Table 3 shows the respondents’ participation in several academic activities and their
industry relationships, after controlling for differences in academic rank, department, tenure,
gender, and total funding. On all measures, faculty with industry relationships published
significantly more and published at greater rate in the last three years than respondents
without such connections. The average journal impact factor of the most recent five articles
by respondents with at least one AIR was also significantly higher than for those without
any type of industry relationship.

Researchers with at least one industry relationship conducted more service activities in their
institutions or disciplines than respondents without relationships (2.0 vs. 1.2 activities, p<
0.001). Academics with industrial relationships spent more hours per week performing
outside professional activities such as giving external lectures, working with professional
societies and advisory groups, and the associated travel with these activities (4.4 vs. 2.8
hours, p<0.001).

We examined the relationship between the level of industrial research support (defined as
the proportion of the faculty member’s total direct research budget) and participation in
academic activities. The total number of publications, rates of publication in the previous
three years, and the numbers of service activities were highest for faculty members with
modest support from industry (one third or less of their total research budget) and tended to
decline as the proportion of research funds from industry increased. The number of hours
per week dedicated to research was highest among respondents with modest research
support from industry (1–33% of funding) and lowest for respondents with more than two-
thirds of their funding from industry.

Restrictions on Communication and Choice of Research and Industry Research Support
As shown in Table 4, 12.6% of faculty members with industrial support and 7.4% of those
without reported that trade secrets had resulted from their research in 2006 (p< 0.001). Trade
secrets were defined as information kept secret to protect its proprietary value. Faculty
members with industrial support were also significantly more likely to report that their
choice of research topics had been affected somewhat or greatly by the likelihood that the
results would have a commercial application (27.3% vs. 14.8 %, p< 0.001). In addition,
those with industrial support were more likely to report that a publication was delayed by six
months or more (13.4% vs. 6.1%, p<0.001) or specifically to delay the dissemination of
undesired results (5.0% vs. 1.1%, p<0.001).

Changes in the Extent and Effects of Industrial Research Support over the Past Two
Decades

To understand how industry-sponsored research has changed over time, we compared the
results of this study with those of similar surveys we conducted in 1985 and 1995.20 The
1995 and 2007 samples included faculty members in all life sciences and thus were broader
than the sample in our 1985 study, which focused only on investigators in nonclinical
departments who were working with then termed the “new biotechnologies”: recombinant
DNA, monoclonal antibodies, gene synthesis, gene sequencing, cell and tissue culture,
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enzymology, and large-scale fermentation. Therefore, in comparing the results of these three
studies, we used data provided by the subset of 1,103 respondents in 2007 and 561
respondents in the 1995 survey who reported using biotechnology techniques in their
research.

Table 4 shows the trends in the percentage of researchers with industry funding. In 1985,
23% of faculty members using biotechnology tools reported that they were principal
investigators on research projects funded by industry, as compared with 21% in 1995 (p=
0.34) and 17% in 2007 (p<.001). For these faculty members, industry supplied 7.4% of their
total research budgets in 1985, as compared with 5.8% in 1995, and 6.1% in 2007. However,
use of these techniques has grown exponentially over the decades and is used by a wide
variety of scientists; these techniques are now employed by many clinical researchers,
making direct comparisons difficult.

More analogous are the comparisons of all research faculty from 1995 and 2006. Overall,
the proportion of faculty with industrial funding dropped from 28% to 20% (p<0.001).
Among those in clinical departments the percentage decreased from 36% in 1996 to 23% in
2007 (p<0.001); a similar decrease occurred among those in nonclinical departments (21%
in 1996 vs. 9% in 2007, p<0.001, data not shown). Of the faculty with industrial support, the
median amount of industrial funding in 2006 was $99,000, which represented a similar
(CPI-medical adjusted) value of $91,500 in 1996.

In examining the trends in academic activities, Table 4 shows that the direction and
significance of the differences between faculty with and without industrial support were
generally similar across the three time periods, while the magnitude of the difference in
publications appeared to be increasing. In contrast, differences in the patenting of faculty
with and without industrial support diminished. When respondents were asked about trade
secrets and whether the choice of research topics had been influenced by the commercial
potential of the results, the differences between faculty with and without industrial support
were no longer significant in the 2007 study.

Discussion
This study provides the most current, national data on the extent of various industry
relationships among academic scientists. Overall our data demonstrate that more than half of
all academic life scientists had at least one form of direct industry relationship in the last 3
years, principally serving as consultants, paid speakers, and scientific advisory board
members.

There are many potential impacts of these data. First, given that industry relationships are
frequent and diverse, close scrutiny of researcher’s industry relationships is likely to be a
significant undertaking for institutions—especially among those with large numbers of
researchers. Second, relationships are most common among productive, senior faculty
members who contribute substantially to their research community. This finding supports
the belief that it is difficult, but not impossible, to find academic scientists without industry
relationships to serve in advisory roles for organizations like the Food and Drug
Administration, the National Institutes of Health or the Institute of Medicine. Third, the
widespread nature of these relationships will raise serious concerns regarding the integrity of
the academic research enterprise (either rightly or wrongly) on the part of elected officials,
university officials and perhaps the American public.

Compared to our previous research, this study suggests patterns of change. The principal
change is a significant reduction in the proportion of faculty receiving research support from
industry. The causes of this drop are multi-facetted. Investigator dependence on industry
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may have been reduced due to the doubling of NIH funding and the rise of university
policies that may have impeded academic-industry relationships. On the other hand,
companies may be reducing their spending on academic research. The National Science
Foundation suggests that industry’s share of financial support for academic research and
development in all fields peaked at 7% in 1999 and decreased to its current level of 5% in
2003.21 Moreover, industry is embracing globalization as evident through the rapid
movement of clinical trials overseas to less wealthy countries.22 Additional research is
needed to more fully understand the long-term significance decreases in industry sponsored
research.

Our data suggest patterns of constancy as well. In 2007, as in previous surveys, we found
that life science faculty with industry research support were more productive on virtually
every measure of commercial and academic activities we employed. Given the cross
sectional nature of the study these findings do not prove a causal relationship between
industry funding and faculty productivity. While industry relationships may provide
resources which increase faculty activities, it is also likely that industry selects the most
productive university life scientists to support – often well-published, connected, full
professors. For example, the current differences in patent rates between industry-sponsored
research faculty and their peers disappears after adjusting for academic rank (p=.154).

The data also indicate that faculty with modest levels of support (<33%) outperform
colleagues with greater proportions of industry funding. Part of this relationship likely stems
from the researcher and type of research being conducted. For example, faculty with
substantial industry funding (67–100%) are predominantly clinicians who are solely
working on industry-sponsored clinical trials. Because they spend significantly more time on
patient care duties and less time on research tasks (Table 3), they have less time to publish
or provide professional service.

Concurrently, some potentially adverse associations with industry funding continue. As in
the past, faculty with industry support in 2006–2007 were significantly more likely to report
that trade secrets resulted from their work and that they experienced prolonged (greater than
six months) delays in publication. These findings suggest that data withholding remains a
greater (though perhaps diminishing) problem for industry funded scientists and that
university authorities need to remain vigilant that such funding may increase levels of
secrecy on their campuses. This is especially true among faculty without industry funding,
where rates of trade secrecy have more than doubled from 3% in 1985 to 7.3% in 2006–
2007. These findings also point to the possibility that behaviors previously associated with
industry funding are now more widespread among academic scientists without industry
support. Consequently, secrecy may be a larger problem in the future as corporate behaviors
become more prevalent in academic science, especially among those with industry funding.

Like all surveys, our study has several limitations associated with potential biases of self-
reported responses. To the extent that respondents underreport behavior that they consider
confidential or socially undesirable, such violating conflict-of-interest policies, our results
will underestimate both the potential commercial benefits and the potential risks of
academic-industrial research relationships. Further, faculty members who did not respond to
our survey may differ systematically from those who did, although we detected no
significant differences by known characteristics of our eligible respondents (academic rank,
employment within a medical school, or level of institutional NIH funding). Since faculty
respondents were included only if they had published a research article in the past three
years, the sample population may under-represent new or young researchers.

Zinner et al. Page 6

Health Aff (Millwood). Author manuscript; available in PMC 2013 September 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Now an established feature of the life sciences in the U.S., academic-industry relationships
have persisted and evolved over the last twenty years. Industry relationships are now the
norm in academic science, given that more than half of academic scientists engage in these
activities. Thus, medical schools and teaching hospitals need to pay close attention to the
disclosure and management of these relationships. Our data continue to suggest that industry
relationships are associated with a complex blend of potential benefits and risks. To the
extent that such research relationships speed the translation of fundamental investigation
into useful application, engaging the nation’s most energetic life science faculty fulfills the
public’s purposes in supporting biomedical research. To the extent that industry-funded
research creates risks for the academic enterprise, the involvement of the most productive
faculty enhances those risks, and emphasizes the continued importance of managing these
for the purpose of sustaining their benefits while minimizing adverse effects.
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