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A B S T R A C T

Background: High turnover rates among clinical trial investigators contribute to inefficiency, instability, and
increased costs for the clinical research enterprise; however, factors contributing to investigator turnover have
not been well characterized.
Methods: Using information from the U.S. Food and Drug Administration's Bioresearch Monitoring Information
System (BMIS), we examined trends in the overall clinical investigator workforce and within specific “pheno-
types” as well as differences by investigator location (U.S.-based vs. non-U.S.-based). We identified unique in-
vestigators within the database, stratifying them into one of three “phenotypes”: those with one Form FDA1572
submission across the study interval (“one-and-done”); those with two or more submissions but with substantial
intervals between trials (“stop-and-go”); and those with two or more submissions and continuous involvement in
multiple trials (“stayers”).
Results: Of the 172,453 unique investigators who submitted a Form FDA 1572 during the study interval
(1999–2015), 85,455 were classified as “one-and-done” investigators; 21,768 as “stop-and-go” investigators; and
65,231 as “stayer” investigators. The total number of investigators declined across the study interval. Among all
subgroups, only “one-and-done” investigators showed growth across the study period, largely driven by in-
creases in non-U.S.-based investigators. “Stop-and-go” investigators showed declines for both U.S.-based and
non-U.S.-based investigators, as did “stayers,” who showed the largest absolute and proportional declines of all
subgroups.
Conclusions: From 1999 to 2015, investigators submitting a Form FDA 1572 to the BMIS database declined by
approximately one-third and the proportion of investigators involved in only one trial increased, signaling po-
tential adverse trends in the clinical investigator workforce. Strategies for sustaining investigator engagement
warrant further exploration.

1. Introduction

Concerns have emerged in some sectors of the clinical trials en-
terprise regarding an evident stagnation in drug development and
mounting difficulties in achieving marketing approval for candidate
therapies [1] despite a high global disease burden [2]. The failure rate
along the entire T1 spectrum has remained stubbornly high over dec-
ades and is estimated to be nearly 90% from candidate molecule to
marketing approval [3]. Multiple factors are likely responsible for these
challenges, including the globalization of clinical research [4–7] and

steep increases in the costs of bringing new therapies to market [1].
Further, as Califf and Harrington note, there is limited evidence that the
U.S. clinical trials system produces data that are of higher quality or
better managed than data collected outside the United States [8].

However, another factor that may deserve closer scrutiny is the
persistent concern among the clinical research community about high
rates of turnover for U.S. clinical investigators and a declining U.S.
clinical trials workforce as a whole [9–15], both of which are believed
to contribute to inefficiency, instability, and increased costs for clinical
trials [12,13]. A survey published in 2015 by the Tufts Center for the
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Study of Drug Development found that as of 2013, approximately half
of all clinical investigators worldwide had filed a Form FDA 1572 for
the first time, and that rates of turnover among experienced in-
vestigators appeared to be worsening [13]. In addition, rates of growth
in the overall number of new investigators worldwide appeared to be
slowing, and the proportion of North American investigators has de-
clined relative to the overall pool of investigators [13]. The Tufts study
also found that although rates of turnover were highest among the least
active investigators, they were also increasing among more experienced
investigators [13].

Sponsors, funding agencies, academic institutions, and other sta-
keholders invest substantial time and resources to initiate new in-
vestigators into the conduct of clinical trials and to ensure that estab-
lished investigators remain active in clinical research. But despite
concerns about investigator turnover, relatively few empiric data exist
to help quantify the current landscape of clinical investigator turnover
in the United States [13,16], and precise characterization of the na-
tional and international clinical investigator workforce has proven
elusive [15]. Further, to our knowledge, there are no data that use
patterns of engagement in the research enterprise to describe multiple
“phenotypes” of investigators, including those who perform only one

clinical trial and then leave site-based research versus those who re-
main continuously engaged in clinical research.

In this exploratory observational analysis, we sought to: 1) describe
trends in the overall clinical trial investigator workforce; 2) delineate
trends within specific investigator phenotypes, including investigators
involved in only one trial (“one-and-done”), investigators involved in
multiple trials but with substantial intervals between trials (“stop-and-
go”), and investigators continuously involved in multiple trials
(“stayers”); and 3) determine potential differences in trends according
to location of investigator (U.S.-based vs. non U.S.-based).

2. Methods

The Clinical Trials Transformation Initiative (CTTI) (http://www.
ctti-clinicaltrials.org) is a public-private partnership co-founded by the
U.S. Food and Drug Administration (FDA) and Duke University that
seeks to identify and drive adoption of practices that increase the
quality and efficiency of clinical trials. The research methods described
below are part of a larger project supported by CTTI on strengthening
the investigator site community [17].

Table 1
Variables considered for determining the interval between submission of Form FDA 1572 to BMIS database.

Variable Description

Newid Assigned based on a unique first and last name combination
Obs Data were ordered by receipt date and assigned a sequential number
Firsub This is the minimum receipt date for a newid- their first submission receipt date and the date on which an investigator is plotted
Secdiff This is the difference between the receipt date and Firsub for observation 2; i.e., number of days until the second submission
Oad This is a flag. 1 is assigned if the maximum observations for a newid= 1

Fig. 1. Temporal trends in investigator turnover, all investigators, 1999–2015.
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2.1. Data acquisition

Sponsors who conduct drug trials under regulations pertaining to
Investigational New Drug applications are asked to submit a completed
FDA Statement of Investigator form (Form FDA 1572) for each clinical
investigator. This form documents the clinical investigator's qualifica-
tions and agreement to comply with FDA regulations as well as in-
formation about the clinical trial site. Investigators are subsequently
listed in the Bioresearch Monitoring Information System (BMIS) data-
base [19] if sponsors complete the optional step of submitting the form
to the FDA. The BMIS database, which is publicly available and can be
downloaded from the FDA website, served as the primary source of data
for our analysis. Importantly, because 1) submission of a Form FDA
1572 is voluntary and 2) because sponsors may conduct clinical trials
outside of the United States without an IND application, the BMIS da-
tabase may not reflect the entire scope of investigator activity.

We downloaded a version of the FDA 1572 BMIS database on Nov
14, 2016 (http://www.accessdata.fda.gov/scripts/cder/bmis/).
Subsequent analyses were performed by an experienced clinical re-
search informaticist (J.T.). Data were loaded and analyzed using STATA
12.1 (StataCorp LLC, College Station, TX). We included all database
entries from 1999 to 2015, inclusive. Entries were excluded if the last
name was “??” or null. The final dataset included 746,641 entries.

2.2. Investigator phenotypes

Unique investigators were identified using a unique last and first name
combination, generating 172,453 investigators. In our preliminary work
with these data, we found that database information entered for the same

investigator often differed slightly, so that adding additional variables
from the database to increase specificity would often have the effect of
separating an investigator's entries from one another. We opted to use
solely the last and first name combination even though it meant that data
for some frequently occurring names would be collapsed together. Each
unique name combination was assigned an ID, and subsequent Form FDA
1572 submissions within that ID were ordered. We assumed that both the
number and frequency of entries by an investigator would best reflect the
level of research activity. To this end, investigators were further stratified
into three “phenotypes” according to patterns of Form FDA 1572 appli-
cation submission, as described below:

“One-and-Done” Investigators. This category describes in-
vestigators with only one Form FDA 1572 submission across the entire
study interval. These investigators are no longer actively involved in
leading FDA-regulated drug trials.

“Stop-and-Go” Investigators. Investigators characterized as “stop-
and-go” had at least two Form FDA 1572 submissions, but with the time
to second submission occurring beyond the 75th percentile of the in-
terval between the first and second submissions. These are investigators
who have remained active in research but are relatively less experi-
enced than the “stayer” population described below, based on the in-
terval between the first and second submissions.

“Stayer” Investigators. Stayer investigators were those with at least
two Form FDA 1572 submissions, but with the time to second submission
occurring within the 75th percentile of the interval between the first and
second submissions. These are investigators who have remained active in
leading FDA-regulated drug trials on a relatively continuous basis. Based
on the interval between first submission and second submission, we con-
sidered these investigators to be the most experienced of the three groups.

Fig. 2a. Temporal trends in investigator turnover, 1999–2015, according to subgroup “one-and-done.” Investigators were classed as one-and-done if they had only 1
Form FDA 1572 submission across the entire study interval.
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Each unique ID fell into one of these categories, and IDs were
counted once. Subsequent submissions (third and beyond) were not
considered. Notably, these data reflect the number of site principal
investigators, and not the pool of sub-investigators.

2.3. Determining the interval between first and second submission

Several variables from the BMIS database were considered as part of
determining the interval between first and second submission of Form
FDA 1572 (Table 1). The three investigator subgroups were further
separated by location, determined by whether the country field in-
dicated “USA” or another value (Supplemental Fig. 1).

2.4. Choice of 75th percentile cutoff

The 75th percentile was chosen empirically and based on a value of
1013 days, which was felt to be a reasonable interval for distinguishing
more experienced versus less experienced researchers among those
submitting more than one Form FDA 1572 application. The 50th per-
centile (411 days) was also considered; however, the study team felt
that there would be investigators phenotypically classed as “stayers”
working on larger clinical trials who would not have necessarily com-
pleted a Form FDA 1572 within this interval and thus would be un-
derrepresented.

3. Results

Our examination of data contained in the FDA BMIS database
showed a total of 172,453 unique clinical trials investigators who had
submitted a Form FDA 1572 during the study interval of 1999–2015. Of

these, 85,455 (49.6%) were classified as “one-and-done” investigators;
21,768 (12.6%) were classified as “stop-and-go” investigators; and
65,231 (37.8%) were classified as “stayer” investigators. The total
number of investigators conducting any FDA-regulated drug trials
showed an overall decline from 17,941 in 1999 to 9387 in 2015.
However, this decline was not uniformly continuous from year to year,
with an absolute nadir for the study period observed in 2007
(n= 7509) (Fig. 1).

We also observed several distinct temporal trends across the dif-
ferent investigator subgroups. Out of all subgroups, only the category of
“one-and-done” investigators showed growth across the study period, a
change largely driven by increases in the number and proportion of
non-U.S.-based “one-and-done” investigators (Fig. 2a; Supplemental
Fig. 2a).

The “stop-and-go” subgroup showed relatively consistent declines
across the study interval for both U.S. and non-U.S. investigators
(Fig. 2b; Supplemental Fig. 2b), as did the “stayer” subgroup, which
had the largest declines of all subgroups, both in total numbers of in-
vestigators and as a proportion of investigators as a whole (Fig. 2c;
Supplemental Fig. 2c).

Notably, the “stayer” subgroup also showed the most pronounced
change in the proportions of U.S. versus non-U.S. investigators, with the
former comprising a substantial majority of all investigators in 1999
(9003 [83.4%] vs. 1787 [16.6%]) but falling to near-parity with non-
U.S.-based investigators by 2015 (697 [52.4%] vs. 633 [47.6%]).

Examination of investigator subgroups by location showed similar
patterns. Among all subgroups, only the “one-and-done” group showed
consistent growth in the number of investigators over time, and then
only among non-U.S. investigators (although there was an evident
temporal trend toward consistent growth in the number of U.S. “one-

Fig. 2b. Temporal trends in investigator turnover, 1999–2015, according to subgroup “stop-and-go.” Investigators were classed as stop-and-go if they had at least 2
Form FDA 1572 submissions, but with the time to second submission occurring beyond the 75th percentile of the interval between the first and second submissions.
Note: There were very few “stop-and-go” investigators after 2012 due to the 1013-day minimum period between first and second submissions required to be classified
in this category.
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and-done” investigators from a low in 2007–2015, this growth did not
match high points seen from 2000 to 2002 (Fig. 2a). However, both
“stop-and-go” (Fig. 2b) and “stayer” groups (Fig. 2c) showed consistent
declines in the numbers of both U.S. and non-U.S.-based investigators,
although the latter tended to increase as a proportion of all in-
vestigators in both “stop-and-go” and “stayer” subgroups.

4. Discussion

Our study describes temporal changes in the overall U.S. clinical
trial investigator workforce, including changes in specific investigator
phenotypes over time, as reflected in voluntarily reported data avail-
able to us in the FDA's BMIS database. We also characterized temporal
trends according to investigator location (U.S.-based vs. non-U.S.-
based). We found that from 1999 to 2015 the number of clinical trial
investigators submitting a Form FDA 1572 declined by approximately
one-third. Further, we found that over time, investigators participating
in FDA-regulated drug trials were more likely to have participated in
only a single clinical trial (“one-and-done” investigator) rather than
multiple trials (“stop-and-go” and “stayer” investigators). Finally, we
observed a temporal shift from predominately U.S.-based investigators
to non-U.S.-based investigators across all three research participation
subgroups.

Our results extend previous observations regarding the potential
non-sustainability of U.S.-based investigator pool and site-based re-
search [13,15]. As noted previously, a 2015 analysis from the Tufts
Center for the Study of Drug Development found reduced rates of
growth in the global pool of clinical investigators, with an annual
growth rate of 3.3% (for 2013) versus 4.1% over the prior 4 years and
an average growth rate of 5.6% over the last 15 years [13]. Although
limitations of our data source preclude definitive conclusions, our
findings suggest the possibility that there has been little or no further
growth in the overall investigator workforce. We also found that

compared to 15 years ago, the majority of current investigators are
“one-and-done,” and predominately non-U.S. based.

There is longstanding recognition of the need to maintain a robust
clinical research infrastructure capable of supporting the trials needed
to bring innovative, effective, and safe therapeutics to patients [20–22].
However, it is concerning that our analysis underscores other findings
suggestive of a dwindling pool of experienced U.S. investigators
[11,13,15]. Further, recent data published by Viergever et al. show that
international clinical trial registration, including through ClinicalTrials.
gov, has increased by at least sevenfold from 2004 to 2013, although at
least some of this increase is presumably due to additional national,
international, and organizational requirements for registering studies
going into effect [23]. This discrepancy between the investigator pool
and clinical trial activity has the potential to profoundly impede novel
drug development and the ability to provide optimal care for patients
who may putatively benefit from these therapies.

Although some previous studies have used similar approaches to
characterizing differential participation by clinical researchers [13,15],
our empirical approach to creating objectively defined phenotypes for a
“stayer” population versus a “stop-and-go” population based on the
interval between filings of Form FDA 1572 represents an innovative
bioinformatics approach that allows more granular characterization of
the population of investigators, subject to the fundamental limitations
of the database. Previous studies have identified only one-time 1572
investigators based on whether multiple filings were performed, and
thus were unable to further characterize those investigators with mul-
tiple filings [13,24,25]. Our methods allowed us to more accurately
identify the group of investigators who remain involved in FDA-regu-
lated drug trials, show more definitively that this phenotype is be-
coming less common over time, and provide future opportunities to
reach out to individual investigators to understand reasons why they
remain in clinical research.

Many documented barriers have been associated with a reluctance

Fig. 2c. Temporal trends in investigator turnover, 1999–2015, according to subgroup “stayer.” Investigators were classed as stayers if they had at least 2 Form FDA
1572 submissions, but with the time to second submission occurring within the 75th percentile of the interval between the first and second submissions.
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to continue in research [11,12,15,26], and our recent related study
underscores this point among a cohort definitively identified as com-
prising “one-and-done” investigators [18]. One particularly salient
finding from this investigation was that among this group of re-
searchers, nearly half (45%) expressed an interest in continuing to
participate in clinical trials, but indicated that they lacked opportunities
to do so [18]. Building on these findings by combining insights into
reasons for stopping participation with the ability to clearly identify
“stayers” who remain continuously involved in research could provide
valuable insights and strategies into overcoming barriers affecting in-
vestigator participation.

4.1. Study limitations

A number of limitations to our study should be noted. First, our
results apply only to our specific methods used to define the three
clinical investigator phenotypes. However, as discussed, this metho-
dology allowed us to empirically identify the two most important
groups of investigators, “stayers” who remain consistently involved in
research and “one-and-done” investigators who participate in only a
single trial. Second, as noted earlier, the Form FDA 1572 BMIS database
does not provide a complete census of clinical investigators and their
activities; we also note that definitive information on the number and
activity levels of clinical investigators is challenging to ascertain, and
estimates vary widely according to survey methods and databases used
[16]. Importantly, individual investigators are not required to submit
these forms directly to the FDA, as is often assumed to be the case.
Although sponsors of clinical trials designed to support regulatory ap-
proval must keep a completed 1572 form for each study investigator,
they are not required to submit this form to meet the FDA's investigator
biographical reporting requirement. Third, while we observed a trend
towards greater “one-and-done” investigators in the later years, this
could be at least partly explained by some investigators entering the
registry for the first time in those later years, and without the oppor-
tunity to become a “stop-and-go” or “stayer”. However, we still ob-
served an initial peak of “one and done” in 2000 with a trough in 2007,
which could not be attributed to the above limitation, and emphasizes
the adverse trends seen in the investigator landscape. Taken together,
despite its inherent limitations, the BMIS database remains perhaps the
best accessible source for information on investigator activity and
participation on FDA-regulated clinical trials. Even assuming a degree
of under-reporting, the trends we see for investigator participation are
in contrast to current trends in clinical trial activity [23] and ongoing
enthusiasm for investment in biopharmaceutical research and devel-
opment [27].

Finally, since the 1572 BMIS database does not contain information
on sub-investigators, it is possible that some “one-and-done” in-
vestigators remain active in clinical research but not as primary in-
vestigators, which would therefore overestimate the proportion of pa-
tients in this category.

5. Conclusions

We found that from 1999 to 2015, the number of clinical trial in-
vestigators involved in FDA-regulated drug trials who submitted a Form
FDA 1572 to the BMIS database declined by approximately one-third.
We also found that the proportion of investigators involved in only one
trial increased, with a subsequent reduction in investigators who con-
sistently were engaged in clinical research. Further, more of the clinical
trial workforce has shifted into predominately non-U.S.-based in-
vestigators. These findings, which extend previous work suggesting
challenges to the U.S. clinical trials workforce, are potentially con-
cerning. Further research to identify strategies to increase and maintain
clinical investigator engagement is needed to help sustain clinical trial
activity and bring new therapies to patients.
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