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Abstract Much neuroethics literature concludes
with a set of normative recommendations. While
these recommendations can be a helpful way of sum-
marizing a proposal for a future direction, some have
recently argued that ethics scholarship has devoted
insufficient attention to considerations of audience
and real-world applications. To date, however, while
scholars have conducted topic analyses of neuroeth-
ics literature, to our knowledge no study has evalu-
ated who neuroethics scholarship addresses and
what it recommends. The objective of the present
study therefore was to provide a preliminary charac-
terization of recommendations offered in neuroethics
scholarship and an assessment of their target audi-
ences. Rather than attempting to demarcate what
constitutes “neuroethics scholarship,” we analyzed
text that authors’ had self-identified as being neur-
oethics-related: abstracts presented at the Interna-
tional Neuroethics Society (INS) annual meetings
and published as top abstracts in AJOB Neurosci-
ence in the last decade (2011-2020). We found that
a majority of abstracts utilized conceptual methods
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(62.2%) and provided conceptual recommendations
(68%). Roughly 77% of all abstracts did not explicitly
address a target audience, yet nearly all of these were
implicitly directed at other scholars. The remainder
specified a target audience of scholars (12.2%), regu-
lators (6.7%), healthcare providers (6.7%) and indus-
try (2.6%). Only a subset of abstracts provided practi-
cal or policy recommendations (19.7%). Of those, the
majority (61.5%) did not specify a target audience.
Among the subset with actionable recommendations,
a clarification of target audience may help increase
the impact.

Keywords Neuroethics - translational bioethics -
applied ethics

Introduction

Considerable attention has been devoted to defining
neuroethics and engaging in debates surrounding its
current and future scope as a field [1-4]. However,
comparatively less discussion has been devoted to
exploring the role of neuroethics in society. Should
neuroethics be a purely academic field, focused on
examining the ethical, legal, and social implications
of neuroscience? Or should it strive to have a tangi-
ble impact on neuroscience research, clinical practice,
and policy? At least some individuals and organiza-
tions envision a more active role for neuroethics: the
National Institutes of Health (NIH), for example,
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describes it as a discipline that “can help guide neuro-
science research and the application of neuroscience
research findings” [5]. Similarly, in a recent paper
advancing the notion of “translational neuroethics,”
we argued that a greater focus on real-world impact
could address some of the critiques that have been
directed at neuroethics [6].

The question of the role of neuroethics in society
parallels longstanding debates in bioethics regarding
whether the field should prioritize theoretical or
applied work or adopt a translational focus [7-12].
Some scholars have addressed similar questions,
framing them as inquiries about the goals of bioethics
[13] or the value of bioethics research [14]. Others
have approached this question empirically, asking not
what bioethics should do but rather how bioethicists,
to date, have positioned their scholarship on the
spectrum of applied vs. theoretical. For example,
Mertz et al. (2019) analyzed the language utilized in
a subset of 40 articles from bioethics journals, finding
that approximately half aimed at “application” rather
than solely ‘“advancing knowledge”[14]. Similarly,
Walker and Morrissey (2012) examined 61 articles
related to the ethical, legal, and social implications
(ELSIs) of genomics, finding that only a small
percentage offered applied policy recommendations
[15].

While to our knowledge, no similar study has ana-
lyzed language utilized in the neuroethics literature,
several studies have employed thematic analysis, such
as an exploration of topics in a four-part working bib-
liography of neuroethics [16-19] and in an unpub-
lished analysis of neuroethics journal publications
[20]. In addition, Leefmann et al. (2016) conducted
a bibliometric analysis of literature in the Mainz
Neuroethics Database, a “multimodal compilation of
more than 4,000 articles that were added by mem-
bers of their group in an ongoing fashion” [21]. Other
work has characterized neuroethics literature on spe-
cific topics, such as ethical aspects of brain-computer
interfaces [22], the use of the term ‘“invasiveness”
across neuroethics publications [23], and reports of
personality changes following deep brain stimulation
[24].

This prior work, however, has been limited in
two ways. First, it has almost exclusively focused
on elucidating themes across the neuroethics litera-
ture without exploring how neuroethicists articulate
the implications of their work. Given the applied
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role for neuroethics envisioned by multiple entities
and scholars, it is important to understand how the
field collectively frames its scholarship in relation
to society. Specifically, a better understanding of
the intended audiences of neuroethics scholarship
and the recommendations it proposes can help the
field more effectively identify pathways for tangible
impact.

A second limitation relates to the methodological
challenge of defining what constitutes "neuroethics
literature." Neuroethics is a highly interdisciplinary
field, bridging philosophy, law, social science, neu-
rology, psychiatry, psychology, and neurosurgery,
among others. Merely conducting a search for the
term “neuroethics” across published literature does
not yield a comprehensive set of neuroethics publi-
cations, as many articles discuss ethical topics (e.g.,
post-trial responsibilities, privacy of neural data)
without using the term “neuroethics.” The above-
mentioned thematic analyses of neuroethics litera-
ture have all involved researchers making a priori
determinations about relevant search terms and
journals, or subjective judgements about perceived
fit.

The aim of the present study was to fill these
gaps by examining how neuroethicists frame their
research, with a particular focus on understanding
what types of recommendations (if any) are being
made and to whom they are being directed. To cir-
cumnavigate the problem of defining what consti-
tutes neuroethics literature, we analyzed a subset
of abstracts presented over the last decade at the
largest annual conference of neuroethics schol-
ars. Because submitting to the conference involves
authors self-identifying their own work as being
neuroethics-related, this methodology eliminated
researchers’ judgements about what constitutes neu-
roethics literature. Our approach involves certain
trade-offs: on the one hand, abstracts span discipli-
nary fields in ways that move beyond the scope of
individual journals, and they often culminate with
a succinct conclusion that addresses the implica-
tions of the research. On the other hand, abstracts
are brief summaries of longer papers or ongoing
research, and they are frequently authored by junior
scholars. Still, an analyses of conference abstracts
can yield broad-brush insights into whom neuro-
ethics research is directed towards and the specific
applications it recommends.
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Methods

The International Neuroethics Society (INS) is a pro-
fessional association of neuroethicists [25]. Since
2008 it has held an annual meeting to which neu-
roethicists are invited to submit abstracts of their
research for consideration as poster presentations
(and more recently, as oral talks). Although the INS
does not make accepted abstracts publicly availa-
ble—and declined to make them available to us upon
request—its official journal, AJOB Neuroscience, has
published selected abstracts presented at the annual
INS meeting since 2011 (see, e.g., [26, 27]). These
abstracts are selected by the AJOB Neuroscience
editorial staff, which blind-reviews them for “merit,
based on novelty, relevance, and contribution to the
field of neuroethics” [28]. While AJOB Neuroscience
selected abstracts are not perfectly representative of
all abstracts presented at the INS meetings, they still
offer insights into self-identified neuroethics content
over time. Our sample therefore consisted of all INS
abstracts (N=270) published in AJOB Neuroscience
since it began publishing top abstracts (2011-2020).
We conducted a content analysis of these abstracts,
coding for four main categories: topic of scholarship,
methodological approach, type of recommendation
made in the conclusion (if any), and target audience.
We also gathered information about the geographical
location for each abstract by extracting the country of
the first author’s primary institutional affiliation.
Coding for “topic of scholarship” presented com-
plex challenges due to the breadth and interdiscipli-
nary nature of scholarship, the variability in analytical
depth, and the overlap among kinds of technologies,
approaches, and questions. For instance, while some
abstracts concentrated on specific technologies and
raised various ethical concerns, others focused on
ethical questions and touched upon numerous tech-
nological categories. Others prioritized clinical indi-
cations but also delved into ethical and technological
dimensions, whereas philosophical abstracts might
have discussed clinical applications, technologies,
and ethical dilemmas, all while emphasizing a theo-
retical framework. In other words, primary topics of
abstracts consisted of everything from clinical indica-
tions and theoretical arguments to specific technolo-
gies and ethical questions, among others (Table 1).
Given the heterogeneity of topics and the dif-
ficulty of establishing a meaningful level of

Table 1 Location of the primary institutional affiliation of the
first author of each abstract (N =270)

Country of first author’s primary institutional N (%)
affiliation

United States 171 (63.3)
Canada 32 (119
Germany 11 4.1)
United Kingdom 9(3.3)
Italy 8 (3.0
Switzerland 8 (3.0)
Australia 7(2.6)
India 5(1.9)
France 3(1.1)
Spain 3(1.1)
China 2(0.7)
Sweden 2(0.7)
Taiwan 2(0.7)
Belgium 1(0.4)
Chile 1(0.4)
Israel 1(0.4)
Japan 1(0.4)
South Korea 1(0.4)
Ukraine 1(0.4)
Mexico 1(0.4)

categorization, we adopted the neuroethics subject-
categories identified in the Leefmann et al. (2016)
bibliometric analysis [21]. While Leefmann et al.
(2016)’s coding categories faced similar obsta-
cles to the ones we encountered, they were derived
through a rigorous multi-step process involving
an interdisciplinary team—comprised of two neu-
roethicists and a computational linguist—who
iteratively reviewed 400 neuroethics publications,
established 15 subject-categories with correspond-
ing keywords, and conducted reliability checks to
ensure accuracy. Our initial coding phase there-
fore involved classifying our abstracts to these
established codes and coding all those that did not
match to an “other” category. Next, we reviewed
all abstracts coded to “other” for thematic com-
monalities, which led to the creation of 11 addi-
tional categories (see Supplement 1). Since Leef-
mann et al.’s analysis only included the time period
through 2012, and our abstracts were from a later
time period (2011-2020), these additional catego-
ries reflect topics that have more recently arisen
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to the conversational fore in neuroethics, such as
brain-computer interfaces, artificial intelligence,
consumer neuroscience, and brain organoids.

Codes for “methodological approach” were
informed by Walker and Morrissey [29], who identi-
fied ten methods that bioethics publications used to
establish or further their ethics-related claims. Cat-
egory definitions for “legal” and “empirical” were
adopted into our own codebook, whereas other cat-
egories (e.g., philosophical, principles, historical,
feminist, theological) were collapsed into an over-
arching “conceptual” category. We created a new
category for “experimental” methods to account for
abstracts describing experimental interventions, such
as vignette studies or behavioral interventions.

Codes for “target audience” and ‘“recommenda-
tion” were developed inductively from the data. We
defined recommendations as suggestions, action-
items, or proposals put forward by the author(s)
offering guidance or direction on the topic being dis-
cussed. Two authors conducted four rounds of cod-
ing with a randomly selected subset of abstracts, and
iteratively revised the codebook through group dis-
cussions with all authors. The codebook was piloted
within the research group to ensure accuracy and
reliability.

To ensure the reliability of codes, coding for each
category was conducted by a single author, with a
second coder randomly selecting and double-coding
20% of abstracts. All disagreements were resolved
through discussion. Codes were entered and cleaned
in Excel (Microsoft Corp., Redmond, WA, USA).

Codes were analyzed by overall frequency of
appearance (i.e., how often a topic appeared across
the entire data set), as well as for variation over time
from 2011 to 2020. Sample characteristics were
generated through descriptive statistics, and simple
inferential statistics were used to explore differences
between subcategories (SPSS, Version 26 [IBM]).

This study was deemed exempt from review by
the University of Pennsylvania’s Institutional Review
Board as it did not meet the regulatory definition for
human subject research and utilized publicly avail-
able data. Neither the INS nor AJOB Neuroscience
participated in any part of the study.
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Results

On average, approximately 27 selected INS abstracts
were published annually in AJOB Neuroscience
between 2011 and 2020, though the exact number
varied from 18 to 30. As shown in Table 1, most
abstracts (n=171; 63.3%) were authored by those
with a primary institutional affiliation in the United
States, followed by those in Canada (n=32, 11.9%)
and Germany (n=11, 4.1%). Table 2 presents a
detailed view of the most common topics addressed
by abstracts in our sample. The most dominant
topic was legal studies (n=36; 13.3%), which were
abstracts primarily focused on law or regulation.

Table 2 Distribution of abstracts by topic of scholarship
(N=270). Topics were derived from those identified by Leef-
mann et al. (2016) and supplemented with additional ones
(denoted by *) to reflect the breadth of contemporary top-
ics; see Supplement 1 for coding categories and definitions.
Abstracts could be coded to more than one audience category

Topic of Scholarship N (%)
Legal studies 36 (13.3)
Medical research and medicine 35 (13.0)
Psychiatric and neurodegenerative diseases 32 (11.9)
Enhancement 30 (11.1)
Brain stimulation 29 (10.7)
Neuroethics-related* 25(9.3)
Neuroimaging 20 (7.4)
Moral theory 15(5.6)
Philosophy of mind and consciousness 15 (5.6)
Brain-computer interfaces® 15(5.6)
Neuroscience and society 13 (4.8)
Brain death/severe disorders of consciousness 10 (3.7)
Other* 10 (3.7)
Psychopharmacology 9(3.3)
Critiques of neuroscience research* 8 (3.0)
Addiction 7 (2.6)
Memory modification* 7 (2.6)
Molecular neurobiology and genetics 6(2.2)
Neural data* 6(2.2)
Consumer neuroscience® 6(2.2)
Animal ethics* 5(1.9)
Neurosurgery 5(1.9)
Dual use* 5(1.9)
Artificial intelligence and machine learning* 3(1.1)
Organoids* 2(0.7)
Social and economic neuroscience 1(0.4)
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Medical research and medicine (n=35; 13.0%) was
the second-most common topic, including a broad
variety of studies related to the ethics of both clini-
cal care and research. Psychiatric and neurodegen-
erative disease, enhancement, and brain stimulation
were also frequently appearing topics. Whereas some
codes (such as legal studies and medical research
and medicine) remained relatively stable in numbers
across the time period analyzed, others (such as those
related to moral theory) decreased over time, and in
later years, new topics emerged (such as those related
to brain-computer interfaces, consumer neuroscience,
and neural data). The most commonly co-occurring
codes were “medical research and medicine” and
“brain stimulation.”

Regarding methodology utilized, the largest
number of abstracts employed conceptual methods
(62.2%), such as drawing upon philosophical
concepts and theoretical frameworks. Others utilized
empirical methods (26.7%), such as quantitative or
qualitive research (e.g., interviews, focus groups,
surveys, or case studies) that examined participants’
attitudes or experiences, and content analyses

100%
90%
80%
70%
60%
50%
40%

30%

Percentage of Total Abstracts

20%

10%

2015 2016 2017 2018 2019 2020

2011 2012 2013 2014

- Conceptual Empirical

Legal Analysis

that explored the presence of themes or trends in
text. Others utilized legal analysis (7.0%), such as
the examination of regulations, case law, or legal
decisions; or experimental methods (3.3%), such
as studies assessing participants’ perceptions or
behaviors following the presentation of stimuli (e.g.,
vignette studies examining responses following the
presentation of hypothetical scenarios). As shown in
Fig. 1, there was an increase in the use of empirical
methods over time and a comparative decrease in
abstracts utilizing conceptual methods.

Each abstract was assessed for whether it explic-
itly identified a target audience (e.g., “federal regula-
tors should...”). Target audiences were often, but not
always, mentioned in the context of a recommenda-
tion, and some abstracts addressed more than one
target audience. As show in Table 3, the majority of
abstracts (76.6%) did not explicitly specify a target
audience; the remainder specified scholars (12.2%),
regulators (6.7%), healthcare providers (6.7%) or
industry (2.6%). Further analysis of the abstracts not
specifying a target audience revealed that nearly all

Experimental =——Other

Fig. 1 Methodological approaches utilized by abstracts in our sample (N =270) distributed over time (2011-2020)
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Table 3 Distribution of abstracts (N =270) by target audience. Abstracts could be coded to more than one audience category

Type of Audience N=270 (%) Definition and notes Example

Unspecified 206 (76.6)  No audience explicitly specified. Nearly all of ~ "Hence these two forms of dehumanizing
these abstracts (93.7%; n=194) implicitly operate
addressed other scholars. The remainder via complementary mechanisms that influence
implicitly addressed regulators (2.6%), the different
healthcare providers (1.1%) and industry sides of the two antagonistic networks."
(1.1%)

Scholars 33 (12.2) Academics (e.g., neuroscientists, ethicists, “Neuroscientists are encouraged to engage in
legal scholars) the ongoing dialogue of neuroethics”

Regulators 18 (6.7) Policymakers and government agencies “This project sets out a proposal for new FDA

Healthcare Providers 18 (6.7)
providers

Industry 7 (2.6)
ceutical companies

Physicians, nurses, and other healthcare

Device and software manufacturers; pharma-

regulations...”
“Clinicians may consider several unresolved
issues to guide the clinical benefit of...”
“We offer four practical recommendations to
guide... the neurotechnology industry..."

of them (93.7%; n=194) implicitly addressed other
scholars in the field.

There was a steady decline in the number of
abstracts without a specified target audience over
time, from 88.0% in 2011 to 53.3% in 2020. Simi-
larly, there was a trend towards diversification of
audience categories: between 2011-2013, the only
explicit audience addressed was “scholars,” but after
2014 other audience categories emerged (i.e., health-
care providers, policymakers, and industry).

Table 4 depicts a breakdown of abstracts by the
type of provided recommendation. The majority
(68.1%) provided conceptual recommendations, such
as proposals of revisions to normative frameworks,
reflections on ethical issues, and suggestions regard-
ing new areas of inquiry. The second most common
recommendation type was practical, and consisted of

actionable next steps, usually pertaining to clinical
or research practices (11.9%), such as proposals for
modifying study design and dissemination of research
results. Only a small number (7.8%) provided policy
recommendations, which were next steps pertaining
to policies at the local, institutional, state, or federal
levels (i.e., suggesting legal reforms or amendments
to regulations). Approximately 12.2% of abstracts did
not provide any recommendation.

Of the abstracts with practical or policy recom-
mendations, 61.5% (n=32) did not explicitly address
a target audience (Table 5). Additionally, there were
method-specific differences regarding the types of
recommendations being made. Specifically, a major-
ity of abstracts (57.1%) with policy recommendations
utilized legal analysis methods; and of the abstracts

Table 4 Types of recommendations provided by abstracts (N=270). Abstracts were coded to a single category only

Type of Recommendation N=270 (%) Definition

Example

at the local, institutional, state, or federal

Conceptual 184 (68.1)
existing model
Practical 32 (11.9)
or research practices
Policy 21 (7.8)
levels
No Recommendation 33 (12.2) Does not provide recommendation

Actionable next steps pertaining to clinical

Changes to normative framework or system “We offer a theoretically-grounded approach
of thinking; ways to improve or add to an

to understanding how these dimensions are
interwoven...”

“I suggest modifications to current neuroim-
aging practices to begin addressing these
problems”

Actionable next steps pertaining to policies “This project sets out a proposal for new

FDA regulations that better fit the par-
ticular nuances of cognitive enhancement
technologies...”

General reporting of results without implica-
tions
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Table 5 Audiences addressed by the subset of abstracts with
practical and policy recommendations (n=>53). Abstracts could
be coded to more than one audience category

Type of Audience N=53 (%)
Unspecified 32 (61.5)
Regulators 8(15.4)
Scholars 7 (13.5)
Healthcare Providers 5(9.6)
Industry 3(5.8)

utilizing legal methods, 89.5% (n=17) made practical
or policy recommendations.

The COVID-19 pandemic resulted in a unique
opportunity to check the representativeness of our
data: in 2020 the INS annual meeting was held vir-
tually and all accepted abstracts were posted publicly
on the INS website. We therefore coded all 2020
accepted abstracts (N=84) for methods, recommen-
dations, and audience; we did not code for “topics of
scholarship” due to the large number of coding cat-
egories relative to the sample size. We assessed rep-
resentativeness by comparing results for our data (30
AJOB Neuroscience selected abstracts published in
2020) relative to all accepted abstracts in the same
year. Differences were found in the proportion of
abstracts coded to empirical methods (57% in our data
vs. 38% for all 2020 abstracts) vs. conceptual methods
(40% in our data compared to 58% for all abstracts),
indicating that AJOB Neuroscience selected abstracts
in 2020 were more heavily weighted towards empiri-
cal papers than conceptual ones. Differences greater
than 5% between selected and all abstracts were not
found across any of the other coding categories.

Discussion

Our study offers a preliminary assessment of the top-
ics, methods, audiences, and recommendations made
in a subset of abstracts presented over the last dec-
ade at the INS annual meetings. The distribution of
authors’ institutional affiliations closely aligns with
the membership demographics reported by the INS
[30], with the United States representing approxi-
mately two-thirds of all membership, followed by
Canada, Germany, and the United Kingdom. The
vast majority of neuroethics abstracts in our sample

utilized conceptual methods and made conceptual
recommendations directed implicitly at other aca-
demics. This likely reflects the fact that neuroethics
emerged from scholarly traditions in the social sci-
ences and humanities, which have a more robust tra-
dition of critique and argumentation rather than prac-
tical application.

As neuroethics is a diverse field, comprised
of philosophers, legal scholars, social scientists,
neuroscientists, and clinicians, it is not surprising
that our findings revealed considerable heterogeneity
among methods, with approximately a quarter of
abstracts utilizing empirical methods and others
utilizing legal and experimental ones. Our data
indicate an increase in the use of empirical methods
in this subset of neuroethics over time. Although the
reasons for this trend are not immediately apparent—
and further investigations are warranted to confirm
if this trend is reflective of the broader neuroethics
literature—it is possible that the commencement
of neuroethics funding in 2018 through the NIH’s
BRAIN Initiative, which typically supports empirical
rather than conceptual research, played a direct or
indirect role in promoting empirical research. This
notion is supported by the predominance of U.S.-
based authors in our sample.

As noted above in the Methods section, categoriz-
ing “topics of scholarship” was challenging, but our
analysis yielded several key insights. First and fore-
most, the fact that we had to develop new coding
categories to capture emerging topics points to the
evolving nature of topics of discussion. New areas of
focus included brain-computer interfaces, consumer
neuroscience, neural data, critiques of neuroscience
for failing to adequately address gender or racial con-
siderations, Al, brain organoids, and debates around
the scope of neuroethics and how it should be taught.
Conversely, some topics that were highly represented
in Leefmann et al. (2016) were less present in our
sample: moral theory, for example, was the topic of
many abstracts in 2011 but trailed off in later years.
Some topics that were present but not dominant in
Leefmann et al. (2016), such as legal studies and
brain stimulation, were more highly represented in
our sample as compared to theirs. However, given
that our work involved assessing abstracts and Leef-
mann et al. (2016) examined complete publications,
any conclusions should be interpreted cautiously, and
future work should examine neuroethics scholarship
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over an extended timeframe to better understand the
changing landscape of topics of discussion.

Only a small percentage of abstracts in our sample
(19.7%) made practical or policy recommendations.
That applied work represents a minority of ethics
scholarship is in line with findings from Mertz et al.
(2019) related to general bioethics scholarship, as
well as a scoping review of ethics literature on brain-
computer interfaces, which found that there were a
larger number of discussions about ethics as com-
pared to proposals for practical recommendations [14,
22]. Similarly, our finding that 7.8% of abstracts made
policy recommendations is not dissimilar to Walker
and Morrissey (2012)’s findings that just 10% of arti-
cles related to the ELSIs of genomics articles made
policy recommendations [15]. While here, too, com-
parisons should be interpreted with caution—as we
analyzed abstracts rather than complete papers—in
a broad sense, policy and practice recommendations
seem to be present only in a minority of scholarship.

On the one hand, the fact that abstracts with action-
able recommendations are in the minority suggests
that a vision of neuroethics as “guiding” neuroscience
or policy may not be representative of the majority of
neuroethics work. On the other hand, it is worth not-
ing that even scholarship without explicit actionable
recommendations can indirectly guide research and
policy, for example by building an empirical evidence
base on a particular topic or elucidating theoretical
frameworks that can inform future work in the field.
Neuroethics scholarship can be translated to audi-
ences in numerous ways, not just through abstracts
but through other conferences, journals, meetings, the
media, as well as public-facing publications. Further
research is needed to explore these various channels
of dissemination and how factors such as specifying
recommendations and target audiences might influ-
ence translation.

Regarding audience, most neuroethics abstracts in
our sample were implicitly directed to other schol-
ars, discussing debates and questions within the field
itself. Regulators, healthcare providers, and industry
emerged as the other audiences, pointing to those who
may be interacting with neuroscience or using neuro-
science technology. Interestingly, the general public
did not emerge as an audience category, suggesting
that neuroethicists do not typically envision their
work as speaking directly to a public audience. This
finding is salient in light of recent calls for increased
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public engagement with neuroethics [31] and bioeth-
ics [32].

As Buchbinder et al. (2022) note, the identifica-
tion of audiences is an important step for translating
findings into real-world impact [32]. Yet we found
that among abstracts making practical or policy rec-
ommendations, the majority did not explicitly specify
a target audience. This finding lends tentative sup-
port to critiques expressed by us and others [6, 11],
that neuroethics and bioethics often do not often
attend to considerations of audience and downstream
applications. On a positive note, however, our study
revealed that in at least some contexts, neuroethi-
cists are indeed making actionable recommendations
to audiences other than neuroethicists. We and oth-
ers have recently suggested that neuroethicists (and
bioethicists) take a more proactive and translational
approach by not only providing normative recom-
mendations but also actively engaging in their imple-
mentation [6, 10, 13]. The identification of a distinct
subset of neuroethics scholarship focused on making
recommendations to targeted audiences suggests that
this subset of research may hold promise for transla-
tion to real-world applications.

Notably, the present study is not intended to be
prescriptive—it does not offer an indication as to the
directions that neuroethics should follow, rather it
provides a characterization of how a subset of neuro-
ethics scholarship positions its findings and broader
implications. Understanding how neuroethicists frame
their work is a key starting point for further critical
reflection on the values and goals of neuroethics, as
well as its potential role in having a greater practical
impact on society. Such analyses are crucial for fos-
tering empirically grounded conversations about the
nature of the field and its future trajectory. Thus, this
research provides foundational data to stimulate dia-
logues concerning the identity of neuroethics and its
varied dimensions, from addressing precise, immedi-
ate issues to engaging in broader, anticipatory ethical
considerations.

The main significant limitation of our study is that
AJOB Neuroscience selected abstracts may not be rep-
resentative of all INS abstracts; indeed, it is not clear
how AJOB Neuroscience selected abstracts may dif-
fer from all INS abstracts. Furthermore, as compared
to peer-reviewed journal articles, abstracts may be
more likely to be conceptually underdeveloped and/or
authored by students or junior scholars, and thus may
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not be reflective of peer-reviewed neuroethics schol-
arship published by more senior authors. They also
reflect only a summary of the content of the accepted
poster or talk, and our sample represents only those
abstracts presented at a single neuroethics conference.
Another limitation is the space constraints imposed
on INS submitted abstracts, which could have limited
authors’ abilities to specify their target audiences or
conclude with actionable recommendations. On the
other hand, many abstracts typically contain conclu-
sions or implications, which might have increased the
likelihood of including a recommendation or identify-
ing a target audience.

In conclusion, this study offers a preliminary
assessment of how neuroethicists frame their research
in a subset of abstracts presented at INS annual meet-
ings. While limited in scope, it provides insight into
topics of scholarship, methodological diversity,
implicit and explicit audiences, and the nature of rec-
ommendations of neuroethics abstracts. As the field
of neuroethics continues to evolve, we urge research-
ers to engage in critical reflection on its potential
future directions, with an eye towards considering
who our audiences are, what we are recommending,
and if relevant, how our recommendations can be
translated into practical applications.
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