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Abstract. Human-Computer Interaction (HCI) is a discipline where scientists
with different backgrounds meet. Especially with artificial intelligence (Al) in
the equation, which is inherently data-intensive, researchers might be tasked with
collecting data from human research participants. For technical disciplines, this
task was traditionally not the focus of scientific work and training. Therefore,
those researchers are faced with an undertaking they were not trained for and
cannot be aware of its pitfalls, especially regarding ethical considerations con-
cerning the well-being of human participants during data collection. This paper
aims to raise awareness among researchers. in the field of HCI and Al for the
importance of collecting data from human participants according to ethical guide-
lines and to provide practical assistance. The paper is structured around the re-
search use case of predicting vehicle maneuvers from the driver’s gaze. First, the
necessary procedures to ensure participant well-being during data collection for
this use case are outlined. Second, we present a systematic literature review of 32
recent studies investigating this use case, and find that less than 30% report con-
sideration of ethical matters in their articles. The paper concludes by broadening
the view to encompass general guidelines for collecting data from human partic-
ipants. A checklist is provided as practical tool to assist in ensuring ethical com-
pliance. This paper is timely, since more and more publishers and research-fund-
ing agencies put emphasize on this topic across all scientific disciplines, and re-
search cannot be funded or published without considering this issue any more.

Keywords: Research Ethics, Data Collection, Healthy Human Research Partici-
pants, Systematic Review.

1 Introduction

“Ethical guidelines and ethics committees do not concern my research since I do not
conduct medical studies." — Statements like this are sometimes heard by researchers
from technical disciplines, such as artificial intelligence (Al), or human computer in-
teraction (HCI). It is often believed that only medical research or other life science
needs to be conducted according to special ethical principles. Along this line, research-
ers from technical disciplines often seem to be unaware of the existence of non-medical
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ethics committees. However, every researcher is subjected to their professional code of
ethics as part of their professional community and as scientist. Furthermore, every re-
searcher interacting with or collecting data from human research participants, regard-
less of the field, has an ethical obligation to ensure that research procedures do not
infringe on participants well-being. Since some Al researchers and many HCI research-
ers do collect data from human research participants, these fields are used as examples
for relevant technical disciplines.

Ethics in research can be broken down into three main categories:

1. Good scientific practice  This category serves as ethical code for all academics
and is the umbrella for the other two categories. It is built on four principles [1]: 1)
reliability of one’s own research; 2) honesty in developing und reporting research;
3) respect for people and environment; 4) accountability for research from training
to management to societal impact. It comprises all aspects of academic work includ-
ing research environment, researcher training and supervision, procedures, safe-
guards, data managements, collaborations, publication incl. authorship and review.

2. Research impact This category concerns the potential for application of
research outcomes, i.e. the impact of the research on society, including issues of
dual-use. For trustworthy Al, e.g., the European Union (EU) formulated seven key
ethical requirements [2]: 1) human agency and oversight; 2) robustness and safety;
3) privacy and data governance; 4) transparency; 5) diversity, non-discrimination
and fairness; 6) societal and environmental well-being; 7) accountability.

3. Research participants This category concerns the handling of research sub-
jects, including healthy human participants, patients, and animals. For research in-
volving human participants, medical research paved the way with the Declaration of
Helsinki (DoH) [3]. These ethical principles laid the foundation for many other dis-
ciplines and are referenced throughout academia. In their core, they state that re-
searchers who partake in research with human participants are obligated to ensure
the well-being, integrity, privacy, dignity, autonomy, and confidentiality of personal
information of the participants. This paper focuses on the sub-part of this category
concerned with healthy human research participants.

Ethical principles concern the research community and adjunct institutions in several
ways. In teaching and further training of researchers, awareness is raised and
knowledge about the general principles as well as guidelines and regulations of the
specific field are conveyed. The research community is built on a peer system in which
guidance and review with respect to these principles should be offered. Institutions pro-
vide infrastructure such as specific guidelines and institutional ethics committees. Fi-
nally, government bodies, research institutes, funding agencies, and publishers enforce
regulations based on these principles. This is not to restrain research, but to ensure its
integrity and that research can be done freely by assuring it can be trusted.

Technical disciplines traditionally do not focus their education on handling human
research subjects and therefore cannot have traditions and a peer culture concerned with
that subject. Furthermore, guidelines and regulations in this area are only just develop-
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ing and most likely not yet ubiquitous in the research communities. Based on the anec-
dotal findings outlined in the beginning of this paper, our work addresses two key ques-
tions:

1. Is this there a general problem with lack of awareness or knowledge regarding re-
search ethics for data collection from human participants in technical research?
2. If there is a problem, how can it be solved?

In order to address the first question, we conduct a systematic review of articles on
an exemplary research use case that we hope many Al and HCI researchers can relate
to. The example comes from research on advanced driver assistance systems (ADAS)
with the research question: How can driving maneuvers such as lane changes be pre-
dicted based on the driver’s gaze? For data collection, participants drive in a car or
driving simulator while their face or gaze and their driving behavior is recorded. This
use case is chosen randomly but the principles outlined throughout this work also apply
to many other use cases in which research is conducted with healthy human partici-
pants. To address the second question, this paper first provides background information
on ethical principles for research with human participants. We then apply those princi-
ples to a tangible example, the use case outlined above, and close with practical guid-
ance for a broader (technical) research community. By presenting this work at an inter-
national conference frequented by HCI and Al researchers, we bring it directly to the
targeted audience and hope to raise awareness in thos community.

2 Background

Throughout this paper, we make a simplified distinction between two groups of re-
searchers. The scientific fields having topics at their core that are not directly related to
human state or behavior are termed technical. These comprise e.g. computer science
and engineering, including Al and HCI. In these disciplines, researchers are tradition-
ally not trained to handle human research participants. In contrast, fields that mainly
concern themselves with human state or behavior and have a long-standing tradition to
train their researchers and develop procedures for handling research participants are
summarized under the umbrella term life science. Those disciplines include medicine,
psychology and biological sciences such as neuroscience, as well as social sciences.

2.1  History of Research Ethics

Development of research ethics can be tracked back to events of ethical violations in
history. While early isolated ethical regulations existed, like the Prussian regulation of
1900 [4], widespread ethical awareness was first catalyzed by the crimes uncovered by
the Nuremberg Trials. Those revealed highly unethical experiments conducted on con-
centration camp prisoners in Germany during World War I1. As response, the Nurem-
berg code was developed. It is the cornerstone of future frameworks such as the first
draft of the DoH, which was developed by the World Medical Association (WMA) in
1964. Another critical event was the Tuskegee Syphilis Study conducted between 1932
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and 1972 [5]. In this study, men with syphilis were observed but neither informed about
their condition or the study nor were they provided therapy. This led to mistrust in
research and a reform of research ethics, leading to the Belmont Report [6] in 1979.

Catalyzing studies in psychology were the Milgram Obedience Experiment pub-
lished in 1963 [7] and the Stanford Prison Experiment published in 1973 [8]. The obe-
dience experiment was conducted to understand the obedience to authority and the will-
ingness to inflict pain on others when instructed. In a similar spirit, the prison experi-
ment simulated a prison in which participants were assigned the roles of prisoner or
guard in order to understand the interaction between the two social groups. Both exper-
iments stressed participants more than anticipated up to trauma responses. Furthermore,
they revealed problems with voluntariness, consenting procedure, and oversight of the
experiment. This led to the reform of informed consent procedures and the formaliza-
tion of supervision from institutional review boards (IRB) for research with humans.

In social science, the Belfast Project [9] constitutes a turning point regarding ethics
principles. Interviews about the conflict in Northern Ireland were conducted between
2000 and 2006 with the promise that the information would remain confidential. Legal
authorities issued subpoenas to the institution leading to lawsuits against interviewed
participants. This breach in confidentiality led to eroding trust in research and raised
awareness about unrealistic promises and the need to critically assess the risks of harm
to research participants. Consequences besides ethical reflections were a strengthening
of data protection rules. Even though such events accrue, there is a division in some
research communities regarding details of research ethics [10]. However, with the
shared goal to improve the world, there is also.a common understanding that basic eth-
ical principles are necessary for research with human participants in order to foster trust
in research the society and maintain freedom of research.

2.2 Guidelines and Regulations for Research Ethics

Several international organizations provide frameworks for ethical behavior of re-
searchers, such as the WMA with the DoH, or the United Nations Educational, Scien-
tific and Cultural Organization (UNESCO) with their Universal Declaration on Bioeth-
ics and Human Rights [11]. These frameworks are then incorporated into regional and
national regulations such as the EU clinical trials regulation [12], the EU general data
protection regulation (GDPR) [13], or the U.S. regulation 45 CFR 46, which includes
the Common Rule [14]. In addition, many universities, research institutes, and profes-
sional organizations such as the Institute of Electrical and Electronics Engineers (IEEE)
[15] and the Association for Computing Machinery (ACM) [16] provide their own reg-
ulations and guidelines that detail code of conduct for their researchers beyond legal
necessity. These codes ensure the integrity of researchers and their work and foster trust
in scientific processes and outcomes.

Funding agencies and publishers of scientific journals provide additional motivation
to review thoroughly one’s own research procedures with respect to ethical considera-
tions. When applying for funding, for instance from the European Commission, an eth-
ics self-assessment [17] might be necessary. For research with human participants, this
assessment includes the production of an ethics approval and informed consent from
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the participants. The same applies for submission of articles to scientific journals or
conferences. While not all publishers might have adopted those procedures, examples
from the five largest publishers that are part of the Committee on Publication Ethics
(COPE) [18] demonstrate that this is widespread practice. These publishers include
Elsevier [19], Sage Publishing [20], Springer Nature Ltd [21], Taylor & Francis Inc
[22], and Wiley [23]. All five publishers require for publication of studies with human
participants that the authors have obtained an ethics approval, participants have given
informed consent, and that the research is conducted in accordance with the DoH. This
shows that ethical processes are an integral part of research, regardless of the field,
since it has consequences for the whole research community.

2.3 Ethics Committees

Ethics committees, ethics review boards, or institutional review boards (IRB) are part
of the research infrastructure that universities, research institutes, and professional or-
ganizations provide. They are formal panels representing their organization on ethical
matters that fall within their competence. One committee can have one or several areas
of competence.

Common for many universities and research institutes isa committee or commission
responsible for handling violations of good scientific practice. This type of commission
usually acts retrospectively, i.e. when a complaint is filed against a researcher. Another
type of committee is assessing the impact of research, and often acts in an advisory role
before the start of a research project. The third type of committee is assessing the pro-
cedures of research conducted with human participants before the project starts. These
committees also act in an advisory role and their positive vote is the ethics approval
required for grant application or paper publication. The committees overseeing medical
research often have a special role since their legal regulations are the tightest. Non-
medical ethics committees assessing the research procedures for projects with human
research participants are in the remainder of the paper simply referred to as IRB. Those
IRBs can belong to a department such as psychology, social sciences, or computer sci-
ence and only have the competence for research within this department. A researcher
might therefore not have an IRB to turn to for advice or vote, even if the university has
IRBs. IRBs can also be superordinate to departments and have the competence for all
(non-medical) research of the university or research institute.

Some universities and research institutes include in their regulations that the assess-
ment from an IRB is mandatory before the start of a research project as soon as human
participants are involved but some only recommend it. A recent study on Chinese uni-
versities found that all of them have some kind of ethic committee but less than a third
require consultation of an IRB for non-medical disciplines [24]. Additionally, they
found that research ethics for non-medical disciplines lacks attention and training.

2.4  Ethical Inspection of the Use Case

Based on the use case of conducting a study on predicting vehicle maneuvers such as
lane changes from the gaze of the driver, this chapter outlines the actions and issues
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researchers need to consider before and during data collection. For a psychologist, this
use case constitutes a standard behavioral experiment with healthy human participants.
However, since the DoH forms the basis for ethical guidelines in most disciplines, we
reference the respective paragraphs in round brackets. For convenience, we provide an
excerpt of the paragraphs referred to in this chapter in the Supplementary Material 7.1.

Study Planning

Design of the study must produce reliable and valid knowledge (21), minimize risks
and burden on the participant (17) and the environment (11). This includes balancing
between cost and benefit of the research, optimizing the task to this maxim, and appro-
priate planning of the amount of data necessary for reliable and valid conclusions.
While dataset size for statistical comparisons can be easily planned based on expected
effect size [25], the methods to achieve this for machine learning studies are more con-
troversial [26, 27]. The research needs to be planned and reviewed by an IRB before
data collection starts (22, 23).

Recruitment

Participation has to be voluntary (25). Special care needs to be applied when partic-
ipants are in a dependent relationship with the researcher (27), or cannot give legal
consent (28). The former is often the case with students or employees. With students,
it is recommended that a researcher, who is not responsible for grading, handles them.
If the participation is part of course work, sufficient alternative studies should be pro-
vided to the students to choose freely ([28] ch. 8.04 b). Inclusion of employees might
additionally be protected by institution/company guidelines or legal requirements to
involve staff or work council. The latter might arise for this use case, for example, when
student drivers participate who are not yet of legal age. Here, legal guardians need to
be included in recruitment, information, and consenting procedures (28).

Information and Consent

Free and informed consent must be given by each research participant (25), and if
necessary by their legal guardian (28). This procedure necessitates providing sufficient
information about the study in a way the consenting person understands (26). It includes
the assurance that the participation is voluntary and can be stopped at any time without
negative consequences for the participant (25). Furthermore, potential risks and burdens
must be fully disclosed. If it is necessary to leave out information, to e.g. record fully
natural behavior, this omission needs to be disclosed to the participant after the study
([28] ch. 8.07). In this use case, it might be advised not to tell a participant that the
focus is on gaze behavior in order to not bias them towards more explicit gaze behavior.
Information and consenting procedures need to be formally documented (26).

Conducting the Study

During data collection, the researcher must be prepared to discontinue the experi-
ment at any time, either prompted by the participant or when risk for the participant is
foreseeable (17, 26). The task of this use case is driving either a car or a driving simu-
lator with extensive behavioral data recording. In case of the driving simulator, the par-
ticipant may experience simulator sickness [29, 30]. For the case of open-street driving,
the normal risks of participating in car traffic are present. Possible insurance issues need
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to be addressed in advance and communicated to the participant. Furthermore, being a
research participant is a special situation for many people and might be perceived as a
test, in which exam anxiety might be triggered, or another kind of stressful situation,
e.g. the experience of social pressure. While this personal experience is hard to foresee
or prevent, researchers need to be aware of this possibility and if necessary adjust their
interaction with a participant in order to minimize stress for them. This might also be a
reason for discontinuation of data collection.

Data (Protection)

Privacy of the research participant and the confidentiality of their personal infor-
mation must be protected (24) and storage of this data needs to be consented to (32).
This use case usually includes massive data collection such as camera recording of the
participant, potentially additional eye tracking or recording of physiological measures,
driving behavior, e.g. movement of the steering wheel. Each data-modality has their
own challenges. When gaze is tracked via normal cameras, the face of the participant
is recorded, which makes them clearly identifiable. Any other data linked to this camera
data cannot be anonymized. Physiological data such as electrocardiogram (ECG), heart
rate, or movement pattern including gaze are potentially suited to identify a participant
as well [31] and have the potential to serve as biomarker for disease identification [32-
36]; l.e. they should be handled with equal care as medical data. Depending on the
nature of the data, they need to be stored with sufficient security measures and handled
according to local legislation, e.g. the GDPR in the EU. Extra precaution needs to be
taken regarding individual (e.g. exemplary) participant data published in articles, and
data that is made publicly available. For the latter case, the respective declaration from
the WMA for health databases and biobanks can serve as orientation: the Declaration
of Taipei [37].

3 Systematic Review

3.1 Methods

IEEE Xplore [38] and the ACM Guide to Computing Literature [39] were searched on
January 5™ 2025. These two bibliographic databases were chosen because they index
the largest article collections for engineering, technology, and computing. Both data-
bases were searched with the string (“driver assistance” AND “eye tracking” AND
“lane change” AND prediction). The search was filtered by date including only articles
from 2019 to 2025 in order to keep the results recent. Exclusion criteria were 1) no full
paper; 2) review or survey; 3) no data from human participants was used, e.g. report of
technical tests or simulations. To expand the corpus of literature, we also included pub-
licly available data sets that were referenced in the articles from the original search.
The two key metrics regarding ethical considerations in a study are whether they
report 1) the involvement of an IRB and 2) obtaining informed consent from the par-
ticipants. If the corresponding information was not provided in the methods, the re-
mainder of the article was searched. For the public data sets, we additionally looked for
consent for publication of the data. Assessment of potential influencing factors include
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year of publication, outlet of publication, the country of data collection, whether the
research facility where the data was collected has an IRB, and training of authors. Coun-
try of data collection was gathered from the methods or inferred from the institutes of
the authors. Information about an IRB at the research facility was gathered from the
institute’s official website, if not provided in the methods. Sources for the training of
the authors (from Bachelor to Doctorate) included their official institute website,
ORCID, IEEE or ACM profile, Research Gate, Google Scholar, and their personal web-
site if it was linked by any of the previous.

Both authors assessed the information independently and resolved conflicts by dis-
cussion. Significance of the potential influence factors was assessed with X? tests for
the categorical data or Spearman rank correlation for year, both assuming a significance
level of a=.05.

3.2 Results

The database searches provided eleven results in IEEE and 44 results in ACM. The
ACM search included 21 abstract collections and proceedings, which were excluded.
The remaining 34 results overall did not contain duplicates and were therefore pooled.
Title and abstract screening revealed six review or survey papers, one simulation study,
and two studies that conducted technical tests only. These were excluded as well as the
five studies that used only public datasets [40-44]. This resulted in 20 studies that col-
lected their own data [45-64]. Eight of those articles do not match the use case com-
pletely but are still close enough in terms of behavioral experiment and data collection
to be included in the review. Twelve articles introducing public datasets that were used
in one of the original papers extended the corpus of articles for review [65-76]. Note
that half of these papers were published before the time that we originally included in
this review.

Nine of the 32 overall studies report the involvement of an IRB. Eight of the overall
32 studies report that informed consent was obtained from the participants. Three of the
14 studies that publish their data explicitly state about data protection. For four insti-
tutes, we could not find information about whether they have an IRB but we cannot
exclude that we missed the information due to language barriers on the website. For
two institutes, we assume that they do not have an IRB since ethical guidelines for
research with - human subjects are explicitly stated but no reference to an IRB is in-
cluded. The remaining institutes all have an IRB. However, it is not always clear
whether this board is available for all non-medical departments or only specific ones.

None of the factors depicted in Fig. 1 has a sign. effect on whether the involvement
of an IRB was reported or obtaining informed consent from the participants was re-
ported (all p>.05). The nineteen journal papers were published by Elsevier (n=9),
Springer (n=4), IEEE (n=4), ACM (n=1), or National Academies Publishing (n=1). The
twelve conference papers were published by IEEE (n=6), ACM (n=3), Elsevier (n=2),
or Springer (n=1). The one preprint is not included in Fig. 1. The data from the 13
European locations was collected in France, Germany, Greece, Italy, Norway, Spain,
or the UK, data from the ten Asian locations was collected in China, India, or South
Korea, and data from the nine American locations was collected in Brazil or the US.
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The groups that include life science trained researchers have training in biomedical sci-
ence, neuroscience, or psychology.
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Fig. 1. Number of studies not reporting (red-ish) and reporting (blue-ish), respectively, the in-
volvement of an Institutional Review Board (IRB) and obtaining Informed Consent (IC), respec-
tively, split by A) article source, B) publication outlet (excluding the one preprint in the graphic),
C) continent of data collection, and D) training of researchers involved, i.e. authors.

Both metrics have a tendency to increase over time (Fig. 2), but only reporting the
IRB increases sign. (p=1; p=.042), but not obtaining informed consent (p =.4; p=.375).
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Fig. 2. Proportion of studies reporting the involvement of an Institutional Review Board (IRB)
and obtaining Informed Consent (IC), respectively, over the years including the number of over-
all articles per time span.

4 Checklist for Study Planning

This chapter provides a compilation of issues to check or questions to address when
planning a study with healthy human participants. These are compiled based on the
DoH and the experience of the senior author with various IRBs (across Europe).

— Check the resources of your IRB, including the possibility of a consultation. Be
aware of their deadlines with respect to the planned start of data collection.

— Check the legal requirements for your research (e.g. data protection).

— Is the amount of data planned to collect sufficient — but not too much — to obtain
reliable and valid knowledge? — If not sure: Consult a statistician.

— Is the procedure and the task for the participant optimized to minimize risks and
burden on the participant? Testing the data collection process on oneself and con-
ducting pilot studies can help to optimize the task.

— Is the procedure or task a burden to the participant that extends beyond everyday
life, e.g. inducing stress (including e.g. posing intimate or potentially stigmatizing
questions), fear, exhaustion, pain, or other negative effects? — If yes: Evaluate
whether the scientific gain justifies these burdens. Participants need to be truthfully
informed about this, and precautions need to be implemented to monitor the well-
being of the participants during task execution, and to stop the task immediately as
soon as either the participant wants to stop or the burden is not ethically acceptable
any more. Provide aftercare by a trained professional if necessary.

— Is the procedure or task posing a risk to the participant that extends beyond everyday
life, e.g. invasive or other potentially harmful procedures? — If yes: Evaluate whether
the scientific gain justifies these risks. Participants need to be truthfully informed
about this, and precautions need to be implemented to monitor the well-being of the
participants the whole time, and to stop immediately as soon as either the participant
wants to stop or the risk is not ethically acceptable any more. Provide aftercare by a
trained professional if necessary. Double-check the law.
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— Do you administer drugs or other substances, e.g. caffeine, or alcohol? — If yes: Eval-
uate whether the scientific gain justifies possible risks. Participants need to be truth-
fully informed about this, and precautions need to be implemented to monitor the
well-being of the participants the whole time, and to stop immediately as soon as
either the participant wants to stop or the risk is not ethically acceptable any more.
If the substance diminishes the ability to act sanely, monitor the participant until the
effect washes out. Note that in most countries only a physician may give medication.

— Do you have (written) information for the participants about the task, possible risks
and burdens? Is it made explicitly clear to the participant that their participation is
voluntary, and that they can withdraw from the study at any time without having to
fear negative consequences? Do you have (written) instructions for the participants?
Is this information legible and digestible for the participant group? Testing the in-
formation and instructions on the target group can help to improve those documents.

— Prepare informed consent forms with signature fields for participant, their legal rep-
resentative if necessary, and the researcher handling the participant. The consent
needs to be given for conducting the study, collecting the data, the right to store the
data, and publish it (aggregated / anonymized / not anonymized — whichever holds
true for the study). The signature also needs to confirm that the information about
the study (see above) was provided and understood.

— Atre participants planned that are not legally competent, e.g. minors? — If yes: A legal
representative needs to consent in addition to the participant.

— Atre participants planned that belong to a vulnerable group, e.g. people with subpar
intelligence, people in the correctional system? — If yes: Consider how you can en-
sure that these people are not exploited by the research.

— Are participants planned that are in a dependent relationship to one of the research-
ers, e.g. student or employee? — If yes: Consider how you can ensure that the volun-
tariness of participation is not affected by the dependent status of the participant.

— lIsitnecessary to withhold information about the study or provide wrong information
in order not to bias the behavior? — If yes: Evaluate whether the scientific gain justi-
fies the deception. Have the information about the deception and its justification
ready after completion of the data collection in order to fully de-brief the participant.

— Is it possible to infer medical conditions from the data, e.g. when collecting physio-
logical data? — If yes: Have a procedure in place how to deal with incidental findings.
Include in the informed consent form the question whether the participant wants to
be informed about incidental findings. If they do not want it, do not tell them. If they
want to know, keep in mind that only physicians may communicate diagnoses. Never
communicate the suspicion of a medical condition to a research participant; For
many participants a researcher is a figure of authority and trustworthy, even if they
are not physicians. For such cases, establish a procedure with a hospital or physician.

— Ensure that all personal data can be stored securely and that only authorized person-
nel can access the data.

— Ensure that participants know about data security and their rights regarding the data
(depending on local law), see information and informed consent.
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— Inform the participants about their insurance status with respect to the study proce-
dures: Are they covered on the way to the experiment? Are they covered during
study participation?

5 Discussion

We reviewed 32 studies that collected behavioral data from human participants for the
use case of maneuver prediction from driver’s gaze and related research questions. Only
28% of studies explicitly report the involvement of an IRB for data collection, and a
quarter of the studies report that informed consent was obtained from the participants
prior to conducting the experiments. This leads to the conclusion that the answer to our
first question is: Yes, there is a general problem with lack of awareness or knowledge
regarding research ethics for data collection from human participants in technical re-
search communities. However, we find a trend for an increase of IRB and IC reporting
over the past years. Still, the IRB/IC reporting quota in the papers published in the last
two years is less than 50%. Interestingly, we found no influence of the other factors that
we investigated. We expected that collection of data that is made publicly available
would be subjected to stricter processes but could not confirm this. Neither are articles
published in journals scrutinized more than conference articles. Most surprising is the
finding that it makes no difference whether researchers trained in life science are
amongst the authors. Admittedly, only a small portion of the research teams included
such members and we cannot know the circumstances in the institutes and the involve-
ment of those researchers.

Neither reporting IRB involvement nor obtaining informed consent does not indicate
that the research was conducted without ethical standards. We presume best intentions
in every researcher, collecting data at least with compliance to implicit ethical princi-
ples, or even with explicit guidelines. They might even have applied explicit guidelines
and get the research reviewed by an IRB but neglected to report it in the article. How-
ever, those procedures are part of the research methods and as such good scientific
practice commands to report this in the article. Furthermore, publisher policy often re-
quires such explicit statements as outlined in the background chapter. For illustration,
we cite the corresponding paragraph 8.1.1 E from the IEEE Publication Services and
Products Board Operations Manual [77] as a publisher who specializes in technical
disciplines:

“Authors of articles reporting research involving human subjects or animals, including but
extending beyond medical research, shall include a statement in the article that research was
performed under the oversight of an institutional review board or equivalent local/regional body,
including the official name of the IRB/ethics committee, or include an explanation as to why such
a review was not conducted. For research involving human subjects, authors shall also report
that consent from the human subjects in the research was obtained or explain why consent was
not obtained.”

Our review includes only one use case and can therefore merely serve as an example.
However, it was conducted systematically and should therefore provide an unbiased
picture of the research processes involved in this particular field. We take this as a clear
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indication that there is a need to catch up on research ethics for data collection involving
healthy human participants in at least some (technical) fields.

In addition to the systematic review, this paper provides background information on
research ethics, the breakdown of ethical requirements based on a specific use case
relevant to the target audience, and a general checklist for studies collecting data from
human research participants. We hope that this compete package provides practical
guidance in reviewing and potentially improving the processes surrounding research
with human participants, including that kind of research in technical fields.

The focus of this paper was on the ethical considerations surrounding data collection
from healthy human research participants. When patients are included, ethical and legal
demands increase. In such cases, medical researchers trained for this kind of research
should be included in the team. Similarly with animal research, including the necessary
considerations here would push the limits of this article. Furthermore, the issue of data
protection was only touched upon briefly. We included this issue mainly from the eth-
ical perspective but the extensive legal requirements in many countries on this subject
need to be taken into account as well.

6 Conclusions

We conclude with recommendations for researchers and institutes. We hope that we
could raise awareness amongst the readers for the necessity of ethical processes and
regulation when including human research participants. Researchers should regularly
review their own research procedures according to the recommendations outlined in
this article, or similar guidelines. Furthermore, knowledge about these principles and
their application should be included in education and professional training. Finally yet
importantly, these principles should-be kept in mind when advising peers or reviewing
manuscripts for publication. Universities and research institutes should include teach-
ing of these principles and tangible application in their curricula if not yet done. Fur-
thermore, they might review their research ethics guidelines and provide IRBs for all
researchers regardless of discipline.
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Supplementary Material

Excerpt from the Declaration of Helsinki

This supplemental provides direct quotes from the DoH that are generally relevant to
research conducted with (healthy) human participants. Medical-specific terms are
greyed out and substitutes added in blue.

Preamble
Article 2: [...] these principles should be upheld by all individuals, teams and

organizations involved in research, as these principles are fun-
damental to respect for and protection of all research participants, in-
cluding both patients and healthy volunteers.
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General Principles

Article 6: research involving human participants is subject to ethical
standards that promote and ensure respect for all participants and
protect their health and rights.

Article 7: The primary purpose of research involving human participants
is to generate knowledge [...] These purposes can never take prece-
dence over the rights and interests of individual research participants.

Article 9: It is the duty of researchers who are involved in re-
search to protect the life, health, dignity, integrity, autonomy, pri-
vacy and confidentiality of personal information of research partic-
ipants. The responsibility for the protection of research participants
must always rest with physicians or other researchers and never with
the research participants, even though they have given consent.

Article 10: researchers must consider the ethical, legal, and
regulatory norms and standards for research involving human partic-
ipants in the country or countries in which the research originated and
where it is to be performed, as well as applicable international norms
and standards.

Article 11: research should be designed and conducted in a manner that
avoids or minimizes harm to the environment [...]
Article 12: research involving human participants must be conducted only

by individuals with the appropriate ethics and scientific education,
training and qualifications. [...]

Article 15:  Appropriate compensation and treatment for participants who are
harmed as a result of participating in research must be ensured.

Risks, Burdens, and Benefits

Article 16: research involving human participants may only be conducted
if the importance of the objective outweighs the risks and burdens
to the research participants

Article 17: [.<.] Measures to minimize the risks and burdens must be imple-
mented.

Article 18: researchers may not engage in research involving
human participants unless they a confident that the risks and bur-
dens have been adequately assessed and can be satisfactorily managed.

[...]

Scientific requirements and Research Protocols

Article 21: research involving human participants must have a scientifi-
cally sound and rigorous design and execution that are likely to pro-
duce reliable, valid and valuable knowledge. The research must con-
form to generally accepted scientific principles [...]

Article 22: The design and performance of all research involving human
participants must be clearly described and justified in a research pro-
tocol. The protocol should contain a statement of the ethical consid-
erations involved [...]
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Research Ethics Committees

Article 23:

The protocol must be submitted for consideration, comment, guidance,
and approval to the concerned research ethics committee [...]. When
collaborative research is performed internationally, the research proto-
col must be approved by research ethics committees in both the
sponsoring and host countries

Privacy and Confidentiality

Article 24:

Every precaution must be taken to protect the privacy of research
participants and the confidentiality of their personal information.

Free and Informed Consent

Article 25:

Article 26:

Article 27:

Article 28:

Article 30:

Article 32:

[...] Participation by individuals capable of giving informed consent in
medical research must be voluntary
[...] each potential participant must be adequately informed in plain
language of the aims, methods, anticipated benefits and potential risks
and burdens [...] The potential participant must be informed of the right
to refuse to participate in the research or to withdraw consent to par-
ticipate at any time without reprisal. [...] formally documented on pa-
per or electronically. [...]
When seeking informed consent for participation in research, the
researcher must be particularly cautious if the potential
participant is in a dependent relationship with them or may consent
under duress. [...]
In research involving human participants incapable of giving
free and informed consent, the physician or other qualified individual
must seek informed consent from the legally authorized representative,
considering preferences and values expressed by the potential par-
ticipant. [...]
[...] Free and informed consent to remain in the research must be ob-
tained as soon as possible from a legally authorized representative [...]
Physicians or other qualified individuals must obtain free and informed
consent from research participants for the collection, processing, stor-
age, and foreseeable secondary use of biological material and identi-
fiable or re identifiable data. [...]

Research Registration, Publication, and Dissemination of Results

Article 36:

Researchers, authors, sponsors, editors, and publishers all have ethical
obligations with regard to the publication and dissemination of the
results of research. [...]





