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Abstract
Science panel deliberations serve as an important step in 
policy and regulatory decision making, ideally providing in-
dependent validation that the decisions under consideration 
are based on sound scientific evidence and interpretation. 
To be useful, the findings from a science panel should be 
trusted by all parties involved (e.g., regulatory decision 
makers, participating scientists, general public, regulated 
industries). A survey was conducted of scientists who had 
participated in science advisory panels for regulatory agen-
cies to gain a better understanding of their experiences. The 
purpose of the survey was to gain insight on science panel 
design with respect to: 1) Science panel recruitment and 
selection; 2) Science panel deliberations; and 3) Science 
panel reporting. We received input from more than 100 
scientists, who reported both positive and negative experi-
ences with science panels, and recommended a number of 
improvements. These recommendations included the need 
for greater transparency and the necessity to better manage 
internal and external sources of pressure that can adversely 
impact panel deliberations. The results of this survey are 
presented, and design elements that should be considered 
for improving science panel deliberations are discussed.
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to those based on one expert’s opinion because of the 
collective knowledge gained in a group, there are many 
pitfalls to this process. These pitfalls are often a result 
of “groupthink.” Examples and consequences of group 
think [1] include: Groups can: 1) Amplify, rather than 
correct, individual errors in judgment; 2) Fall victim to 
cascade effects, as members follow what preceding 
members say or do; 3) Become more polarized, adopt-
ing more extreme positions than the ones they began 
with; and 4) Emphasize information common to group 
members, spending too much time on what everybody 
knows instead of focusing on critical information known 
only by a few members. Additional concerns with sci-
ence panel include composition (i.e., who gets select-
ed), management of conflicts of interest and bias (i.e., 
who is excluded, how to achieve balance), review mate-
rials (i.e., what data/studies get reviewed), and charge 
question (i.e., what questions get asked), which are of-
ten not transparent [2]. The inappropriate blending of 
science issues with policy choices [3], as well as a grow-
ing movement towards distrust of science and scien-
tists, potentially limits the number of scientists willing 
to serve on science panels.

Exploratory Survey of Scientists’ Experiences 
and Opinions on Current Practices of Science 
Advisory Panels

This article presents the results of an independent 
survey of scientists’ experiences and opinions on cur-
rent practices of science advisory panels and on science 
peer review more broadly. This should be viewed as an 

Introduction
Regulatory agencies often rely on outside experts 

assembled into panels to peer review science issues, 
analyses, and research. Although decisions based on 
science advisory panel deliberations are often superior 
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overbearing stakeholder (50%); over-bearing panel 
sponsor (42%); and deference to a panel sponsor (41%).

With respect to actions for addressing such issues 
and problems, three productive design elements were 
noted by multiple respondents in their text explana-
tions: 1) Effective chairmanship-having an effective 
chair who can encourage robust discussion, require 
evidence to support positions, resist bullying, and chal-
lenge groupthink; 2) Panel diversity-intentional recruit-
ment of experts and stakeholders from a variety of 
(sometimes competing) sectors to assure a balance of 
perspectives in the panel; and 3) Bias transparency-can-
did declaration of conflicts of interest, unconscious bias 
training, and strict guidelines on sponsorship; in some 
cases, recusal/removal of an overly biased panelist.

Motivation and declination
When asked what their primary motivation was for 

participating on science peer review panels, partici-
pants responded public service (76%); sharing knowl-
edge (70%); collegial interactions (39%); and building 
their resume (20%). The most prevalent reasons for opt-
ing out of participating (“Sometimes” or “Often”) were 
schedule conflicts (55% of respondents) or logistical and 
travel difficulties (45% of respondents).

Transparency and balance in panel formation
A clear majority (77%) of respondents felt that the 

peer review panel composition should be managed to 
have a balanced perspective. Yet, the majority of re-
spondents (60%) felt that the panel selection process is 
either vague or not transparent. Participants indicated 
the factor rated most important for selection panel-
ists is expertise, defined by academic degree, years of 
experience, number of publications, etc. Respondents 
also felt panel balance on science issues is important. 
Transparency in reporting of expert selection, methods 
for managing conflicts of interest and bias, identities of 
experts engaged and methods of expert recruiting were 
rated of high importance (scores ranging from 4.1 to 4.4 
on a scale of 1 to 5 - between important and very im-
portant) (Supplemental Figure 12).

Availability of underlying data
A series of questions regarding the peer review 

process of scientific studies and underlying data were 
asked of the survey participants. Respondents were 
near unanimous (95%) in considering it very important 
or somewhat important for peer reviewers to have ac-
cess to underlying raw data for the most critical studies 
in order to independently analyze results. A clear ma-
jority (84%) felt that the criteria for evaluating the qual-
ity and reliability of all studies be the same, regardless 
of their funding source. In addition, a clear majority of 
respondents (84%) indicate that the peer review pro-
cess should be conducted independently of the review 
sponsor.

exploratory effort to collect current opinions on science 
panel conduct and deliberations. A larger more robust 
quantitative survey would be needed to characterize 
and support quantitative analyses of survey results with 
respect to the underlying population.

For this survey we engaged more than 100 scientists 
with varying degrees of experience with science panels. 
Overall, survey respondents predominantly were from 
North America (68%) and Europe (19%), hold a Ph.D. 
(85%), and have greater than 25 years of experience 
(55%; with the remaining 45% having 5 to 25 years of 
experience). The largest sector of employment for re-
spondents was academia (45%), with a larger percent-
age of respondents noting past work experience in this 
sector (80%). Many respondents also indicated past 
work for government agencies (63%), followed by in-
dustry (47%), consulting (43%), and non-government 
organizations (22%).

Results
A brief summary of results is provided below, and 

detailed results are presented in the Supplemental Ma-
terial (Appendix A, Appendix B and Appendix C).

Positive experiences
A majority of respondents had positive experienc-

es related to whether roles and responsibilities were 
adequately explained to science panel members (80% 
selected “Always” or “Almost always”), and whether 
participants felt encouraged to provide their scientific 
views openly and candidly (82% selected “Yes”). A ma-
jority of respondents (> 86%) also either “Sometimes” 
or “Often” observed or experienced behaviors and pro-
cesses that encouraged participation during panel delib-
erations, as shown in Supplemental Figure 1.

Negative experiences and group think
Although respondents indicated the frequency with 

which they experienced external public pressures from 
various entities when observing or participating on a 
panel generally occurred was “Rarely” or “Never” (74-
89%), when asked about the four areas of groupthink 
(i.e., error amplification, cascade effects, group polar-
ization, and over-emphasis of unimportant shared in-
formation at the expense of important unshared infor-
mation) the majority indicated this occurred frequently 
(the sum of “Often” and “Sometimes” responses ranged 
from 56% to 75% for the four areas) during panel delib-
erations. The results for each of the four areas are shown 
in Supplemental Figure 2. Additional problems that re-
spondents noted occur frequently (“Sometimes” or 
“Often”) include expertise gaps amongst panels (78%), 
domination of deliberations by a specific panel member 
(72%), over reliance on delegated tasks (57%), discount-
ing of a study based solely on affiliation of investigator 
or funding source (56%), ad hoc analyses without full 
opportunity for independent expert verification (51%); 
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ency and minimize approaches that introduce potential 
bias at all stages in the process.

Results from this exploratory survey (summarized 
in Table 1) provide valuable insights into how experts 
who serve on science peer review panels perceive the 
strengths and weaknesses of such science peer review 
panels. A more robust quantitative survey, one that 
would provide additional insight on the prevalence of 
the potential problems described herein, as well as dif-
ferences and trends across key parameters, including 
potential geographic differences, differences across 
panels for specific agencies, and across panel type (e.g., 
topic-specific vs. more general standing panels), would 
be highly informative. At a period of time where science 
and facts have been increasingly attacked, decision 
makers should do all they can to assure their processes 
for engaging experts to provide insight and peer review 
is open, honest, transparent and trusted as much as can 
be. Additional exploration of scientific opinions in these 
focus areas and considering acting on recommenda-
tions identified here will help build this trust in science 
advisory panels.
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Consensus and panel recommendations
Panel members gave a mean rating of 4.3 on a scale 

of 1 to 5; (between important and very important) for 
the importance of characterizing and reporting the de-
gree of consensus amongst the panel members. Many 
respondents noted in their text responses that unanim-
ity is the most ideal definition of consensus; however, 
this rarely occurs. Some respondents who selected 
“Clear majority (> 75%)” would consider a consensus 
definition of > 90% if panel conclusions have significant 
public health or regulatory implications. Yet respon-
dents also noted that clear definitions and procedures 
for determining consensus are generally lacking.

Discussion and Conclusions
This survey indicates that participating scientists 

have had many positive and rewarding experiences 
with science panels in the past. However, as indicated 
by the survey responses, there remains room for im-
provement. Science panel deliberations serve as an im-
portant step in policy and regulatory decision making, 
ideally providing independent validation that the deci-
sions under consideration are based on sound scientific 
evidence and interpretation. To be useful, the findings 
from a science panel should be trusted by all parties in-
volved (e.g., regulatory decision makers, participating 
scientists, general public, regulated industries). In turn, 
to convey trust, the process by which science panel re-
views are conducted should seek to maximize transpar-

Table 1: Summary of panel recommendations.

Stage Recommendations
Science Panel Sponsorship A clear majority > 80% believes that a science peer view panel should be conducted independent 

of the sponsor of the peer review. When the sponsor of the peer review, whether that be a 
government agency, an NGO group, or an industry organization, controls the peer review, there 
is a clear potential for bias to be introduced at all levels of the peer review (recruitment, conduct, 
reporting).

Science Panel Recruitment 
and Selection

The results indicate a strong need for improving transparency regarding how scientists are 
selected to participate in science panels. Information that should be made available, include: 1) 
Specific inclusion criteria with respect to various metrics for expertise (e.g., degree, publication 
record, years of experience) used to define what is an expert for the topic under deliberations;

2) Specific exclusion criteria with respect to what constitutes a significant conflict of interest; and 
3) Any consideration of any additional factors used to achieve panel balance. Increase use of 
active recruiting methods to supplement passive recruiting methods.

Science Panel Deliberations The results indicate that internal pressures that adversely affect panel deliberations (e.g., 
groupthink such as error amplification, cascade effects, group polarization, over emphasis of 
shared information) ad are prevalent. In addition, science panelists engaged in topics that garner 
a high degree of controversy (e.g., safety of genetically modified organisms, vaccines, pesticides, 
or tobacco; importance and cause of climate change, etc.) are more likely to encounter personal 
attacks based on their science positions than those who are engaged on less controversial topics 
(Batra, 2015; Rost, 2015).

Science Panel Reporting The results indicate peer reviewers should have access to underlying raw data for the most critical 
studies in order to independently analyze results. Respondents also indicate a need for better 
transparency in reporting of the findings and recommendations of science panel deliberations 
and for conveying agreement across panelists. Clear definitions and procedures for determining 
consensus and conveying consensus metrics (e.g., Tastle and Wierman, 2007), are generally 
lacking. While unanimity is not required for science panel deliberations to be useful to decision 
makers, conveying sufficient information to stakeholders and decision makers regarding the 
degree of concordance amongst experts improves understanding of confidence in panel 
recommendations.
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