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Abstract

Objective: To describe lessons learned from the use of different strategies for recruiting physicians responsible for
trauma triage, we summarize recruitment data from four behavioral trials run in the United States between 2010 and

2016.

Results: We ran a series of behavioral trials with the primary objective of understanding the influence of heuristics
on physician decision making in trauma triage. Three studies were observational; one tested an intervention. The trials
used different methods of recruitment (in-person vs. email), timing of the honorarium (pre-paid vs. conditional on
completion), type of honorarium [a $100 gift card (monetary reward) vs. an iPad mini 2 (material incentive)], and study
tasks (a vignette-based questionnaire, virtual simulation, and intervention plus virtual simulation). We recruited 989
physicians, asking each to complete a questionnaire or virtual simulation online. Recruitment and response rates were
80% in the study where we approached physicians in person, used a pre-paid material incentive, and required that
they complete both an intervention plus a virtual simulation. They were 56% when we recruited physicians via email,
used a monetary incentive conditional on completion of the task, and required that they complete a vignette-based

questionnaire.
Trial registration clinicaltrials.gov; NCT02857348

Keywords: Recruitment, Response rates, Physicians, Questionnaires, Behavioral trials, Heuristics, Video games,

Trauma, Guidelines, Physician adherence

Introduction

Understanding how physicians think is necessary to
ensure that patients receive timely, safe, efficient, and
effective care [1]. Behavioral trials allow insight into phy-
sician decision making. For example, they have revealed
the influence of social networks on referral patterns, dis-
cretionary interventions on variation in cost, and social
norms on treatment decisions for critically ill patients
[2-5]. One major challenge to the successful completion
of these studies is the recruitment of physician subjects
[6,71.
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Reasons for reluctance to participate may include lim-
ited time, concerns about study validity, and reluctance
to contribute to research that might reflect negatively on
physicians’ own practice patterns [7-9]. Multiple studies
have found that monetary incentives increase completion
rates [7, 9, 10]. Much less is known about the effects of
non-monetary material incentives.

In this paper, we report our experience recruiting and
retaining physicians in four trials designed to understand
how physicians make trauma triage decisions [11-14]
We describe recruitment and retention rates in studies
that used different: (a) modes of recruitment, (b) types of
incentives, (c) timing of incentives, and (d) type of study
tasks.
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Main text

Materials and methods

Overview

We conducted four behavioral trials in the United States,
between 2010 and 2016, to understand the influence
of heuristics in trauma triage [11-14] Trauma triage
involves a decision made under conditions of time-pres-
sure and uncertainty, which has a well-accepted refer-
ence standard [15]. As such, it is a useful exemplar of a
time-sensitive condition. These studies included: the
development of a vignette-based instrument to analyze
determinants of decision making (Study 1); [11] valida-
tion of the instrument by measuring retest reliability
(Study 2a), known group performance (Study 2b), and
external validity (Study 2c); [12] the development and
validation of a virtual simulation (Study 3) [13], and a
randomized trial evaluating a video game intervention
for recalibrating heuristics (Study 4) [14].

We recruited physicians responsible for trauma tri-
age, including physicians staffing emergency medicine
departments and trauma surgeons. The study protocols
were approved by the University of Pittsburgh Institu-
tional Review Board, and informed consent was obtained
before inclusion in the studies. Study 4, a clinical trial,
was registered on clinicaltrials.gov (NCT 02857348).

We summarize key elements of each study in Table 1.
Major differences among the four studies include: the
method of recruitment, type of honorarium, timing
of the honorarium, and nature of the study tasks. We
describe these in detail, below.

Participants

In Studies 1, 3, and 4, we recruited national convenience
samples of physicians working at non-trauma centers,
while attending three different meetings of the Ameri-
can College of Emergency Physicians (2011-Las Vegas;
2013—Seattle; 2016—Las Vegas). Physicians were eligible if
they practiced in non-trauma centers in the United States
and made triage decisions for adult patients, regardless
of their primary board certification. The cohort consisted
primarily of emergency medicine physicians, but also
included those with board certification in family prac-
tice, internal medicine, and general surgery. Physicians
were ineligible if they practiced solely at Level I/II trauma
centers, worked outside the United States, or managed
only pediatric patients. In Study 2, we recruited with
email letters: in Study 2a, we approached physicians who
had participated in Study 1; in Study 2b, we approached
a national convenience sample of trauma surgeons work-
ing at Level I/II trauma centers in the United States using
personal contacts and snowball recruiting; in Study 2c,
we approached physicians working at in the emergency
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department of UPMC non-trauma facilities in Pitts-
burgh, using a staff distribution list.

In each study, we established the sample size required
to answer the study question by using Cohen’s method of
estimating power for behavioral trials, and assuming a 60
(Studies 1, 2, 3) to 70% (Study 4) completion rate.

Recruitment strategies

For Studies 1, 3, and 4, we hired a booth in the Exhibition
Hall of the meeting. When physicians approached us, we
described the study procedure, noting both our National
Institutes of Health (NIH) support and the scientific
value of the research. Finally, we mentioned the hono-
rarium for participation. For Studies 1 and 3, we provided
a $100 University of Pittsburgh WePay MasterCard gift
card at the time of enrollment, and activated the card
once the participants completed the task. For Study 4, we
provided an iPad mini 2 (approximate value $260) at the
time of enrollment, which physicians could keep at the
conclusion of the trial.

For Study 2, we recruited physicians through email
messages describing the study, also noting the $100 hon-
orarium. We sent participants an Amazon gift card by
email after they had completed the task.

Retention strategies
The principal investigator (PI) sent personalized email
reminders to physicians at 1 week intervals for 1 month
after enrollment. These messages reminded participants
about study procedures and emphasized the value of
their participation.

Study procedures

In Studies 1-3, we asked physicians to log into a secure
website, respond to a demographic survey, and com-
plete an instrument designed to assess their perfor-
mance in triage decisions. That instrument was either a
vignette-based questionnaire or a virtual simulation. We
scored responses against the reference standard set by
the American College of Surgeons. In Study 2, we addi-
tionally compared within-subject responses to the ques-
tionnaire at two separate time points (Study 2a: re-test
reliability), compared the responses of trauma surgeons
and emergency physicians enrolled in the study (Study
2b: construct validity), and compared responses to deci-
sions these same physicians had made in practice (Study
2c: external validity). Completion of the study procedures
took approximately 1 h.

In Study 4, we randomized physicians to one of two
interventions (video game or educational program). We
asked participants to use their intervention for 1 h, and
then login to a secure website to complete the virtual
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simulation developed in Study 3. We scored responses,
and then compared performance between groups and
determine the effect of the video game on performance.
Completion of the study procedures took a minimum of
2 h.

Statistical analyses

We summarize recruitment and retention rates among
studies using descriptive statistics. We avoided further
statistical analysis since we did not have a priori hypoth-
eses to test. We used Stata 13.0 (Statacorp, TX, USA) for
data management and analysis.

Results

Participant characteristics

We recruited 280 physicians for Study 1, 132 physicians
for Study 2, 209 physicians from Study 3, and 368 physi-
cians for Study 4. As shown in Table 2, physicians who
completed the studies had a mean age of 41 years (SD
9.5) and approximately 10 years (SD 9.2) of experience.
They were mostly male (76%), white (75%), and trained
in emergency medicine (93%). Most had received certifi-
cation in Advanced Trauma Life Support (ATLS) (76%),
and worked exclusively at non-trauma centers (83%).

Participant recruitment

Figure 1 shows recruitment rates, over time, of the
three studies that used an in-person strategy. Over the
entire recruitment period, that rate ranged from 15
participants/h (Study 3) to 39/h (Study 4). In Studies
1 and 3, accrual occurred slowly. Two members of the
study team stopped conference attendees who passed by
the booth to screen for interest and eligibility. For Study
4, participants independently exchanged social media
messages about the study after approximately 4 h, which
increased our recruitment rates from 35/h (hours 2—4) to
61/h (hours 5-6).

Qualitatively, we made several observations during
the recruitment process for Study 4 that suggested that
the material incentive we provided (an iPad) assumed
value disproportionate to its cost. First, physicians
demonstrated a willingness to wait in lines of 50-60
people to undergo screening procedures. Second, they
retained interest in participating despite external barri-
ers to enrollment. At one point, we halted recruitment
at the request of conference organizers, since the size of
the crowd around our booth violated fire safety regula-
tions. Physicians returned multiple times to determine
whether and when we would re-open enrollment. Third,
physicians expressed anger and frustration if they did
not meet eligibility criteria, describing our explanation
as “unfair”
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Participant retention

As shown in Table 1, completion rates were 56% in Study
2¢, where we used email to recruit physicians with whom
we had no prior relationship, required that participants
complete a vignette-based questionnaire, and provided
the honorarium at the conclusion of the task. Comple-
tion rates were 80% in Study 4, where we recruited phy-
sicians in person, required that participants complete an
intervention and virtual simulation, provided the hono-
rarium at the time of enrollment, and used a material,
rather than a monetary incentive.

Discussion

Physicians represent a particularly challenging group to
recruit into behavioral trials, given their limited time and
frequent skepticism about the value of such research.
Rates of participation typically range from 35 to 54%. We
learned that approaching physicians at a national confer-
ence allowed us to maximize the efficiency of recruit-
ment, providing access to a large (albeit not necessarily
representative) sample of physicians. Several systematic
reviews describe the importance of variables such as such
as contact with participants, the appeal of the study tasks,
and incentives on recruitment and retention of subjects
[10]. Our results validate these observations. However,
in contrast to prior studies, we also learned that material
incentives may work as well as monetary ones to encour-
age participation.

Prior efforts to use material incentives to increase
response rates have had mixed success [10, 16]. Token
non-monetary incentives (e.g. informational brochures,
pencils) typically prove ineffective [17]. More substantial
inducements, such as the opportunity to enter a lottery
with a large payout, have sometimes, but not reliably,
increased response rates [16, 18]. In contrast, our results
suggest that certain non-monetary material incentives
can encourage participation in a behavioral trial. Our
choice of the particular incentive reflected practical con-
siderations: pre-loading interventions on iPads facilitated
completion of study tasks. We worried that many physi-
cians would not be strongly motivated by this offer. Unex-
pectedly, we found that physicians found the honorarium
extremely attractive, as demonstrated by our qualitative
observations of subject behavior during the enrollment
process of Study 4.

In this secondary analysis of trial enrollment data, we
cannot disentangle the incremental effect of the different
elements of the incentive. We speculate that a material
incentive provided at the time of enrollment may have
influenced behavior in three ways. First, we reduced the
transactional costs involved in purchasing an iPad. In
other words, physicians in our study may have valued
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Fig. 1 Rates of recruitment for Studies 1 (black), 3 (navy), and 4 (grey),
where subjects approached in-person at a national meeting of the
American College of Emergency Physicians

an (additional) iPad, but were not willing to purchase
it themselves when faced with the opportunity costs
of spending fungible cash or time shopping. Second,
it made the utility of the honorarium transparent for a
population whose economic status might otherwise lead
them to dismiss the value of a financial incentive. Finally,
it expressed trust in participants to complete the task.
Distinguishing the relative roles of these effects would
require systematic experimental manipulation.

Behavioral research must distribute limited resources
across task design, data collection, and data analy-
sis. Those resources include investigators’ time and
energy. Experiences like those summarized here provide
inputs to the complex calculus of how to spend those
resources. Our results suggest the potential value of pro-
viding attractive material rewards when attempting to
recruit physicians into behavioral trials. However, they
should be interpreted with caution given the homogene-
ity of our population and the descriptive nature of our
observations.
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Limitations

The generalizability of these observations is limited by
the type of decision we studied and the tasks involved.
In addition, we used a wage payment model to set the
size of our incentive and to limit the potential for undue
inducement. In contrast, most other studies that use
monetary incentives implicitly use either a free mar-
ket or an appreciation model of reimbursement [19,
20]. We do not know how many physicians would have
responded in the absence of any incentive, or to a pay-
ment set using a different model of reimbursement.
However, we speculate that use of an incentive allows
for the recruitment of a more generalizable population
than reliance on altruism alone. Finally, our recruit-
ment strategy, tailored to address our research question,
resulted in the selection of a homogenous population.
Some evidence exists that physician characteristics can
influence response rates to questionnaires (e.g. intern-
ists typically have a higher response rate than general
surgeons) [21]. Therefore, we cannot speculate on the
generalizability of our results to other groups or types
of physicians.
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