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A B S T R A C T   

The Forensic Databases Advisory Board (FDAB), an independent board that assists the International Society for 
Forensic Genetics (ISFG), has presented a First Report on ethical aspects of the following Forensic Genetic 
Frequency Databases (FGFD): EMPOP, STRidER and YHRD. The FDAB designed an ethical framework to evaluate 
the content of these FGFD, and the factors to be considered for retention and acceptance of submissions. The 
FDAB framework proposes to categorize submissions according to the risk of having contravened the universal 
ethical principles outlined by international organizations, and the guidelines adopted by the ISFG. The report has 
been open to discussion by the scientific community since 2023. Herein we present the conception and devel
opment of the First Report along with a summary of its content, with consideration of the feedback received.   

1. Introduction 

1.1. The FDAB 

The Forensic Databases Advisory Board (FDAB) is an independent 
advisory board convened in January 2022 to provide evidence-based 
ethical advice to the International Society for Forensic Genetics (ISFG) 
and, consequently, to the Forensic Genetic Frequency Databases (FGFD). 
The primary objective of the FDAB is to outline a methodology to 
evaluate the compliance of sampled population data contained in non- 
commercial FGFD with defined ethical guidelines for current and 
future submissions, as well as legacy data. Presently, these FGFD hosted 
and maintained by European institutions comprise the Y-chromosome 
Haplotype Reference Database (YHRD) [1,2], the EDNAP Mitochondrial 
DNA Population Database (EMPOP) [3], and the STRs for Identity ENFSI 
Reference Database (STRidER)[4].1 In its report ([5] and Appendix), the 
FDAB presented an ethical framework aimed at identifying relevant 

questions for evaluating the alignment of data within the FGFD with this 
framework. This encompassed considerations such as data privacy, 
informed consent, and data sensitivity. The report was made accessible 
to the forensic community, inviting feedback from March 1st to August 
1st, 2023. This approach extended to a subsequent workshop on May 
18th, 2023, inviting comments and discussions on the report. Valuable 
contributions from the workshop, along with received feedback, were 
incorporated into the last version of the report, ensuring a comprehen
sive and collaborative perspective. The following paper offers an over
view of the FDAB’s First Report, focusing on the composition, 
contributions, access, control, and utilization of the FGFD. While 
acknowledging the need for more in-depth discussions on informed 
consent alternatives and the impact of including datasets of minorities 
and vulnerable groups, the paper will address ethical challenges asso
ciated with the FGFD. It will outline core elements for a proposed ethical 
framework to evaluate legacy, contemporary, and future contributions 
and consider factors related to the retention and acceptance of 
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submitted data to these databases. 

1.2. Ethical challenges of Forensic Genetic Frequency Databases 

The FGFDs like EMPOP, STRidER or YHRD serve the purpose of 
providing reliable frequencies of DNA profiles in different human pop
ulations. These frequencies are necessary to correctly evaluate matches 
between DNA profiles established from crime scene samples and DNA 
profiles from persons of interest to the investigation. They are also 
necessary for the probability assessment of different hypotheses of fili
ation based on DNA results, e.g., in paternity tests or the identification of 
human remains. The FGFDs do not include personal metadata like 
names, birthdays, or addresses, but they include the population group 
from which the profiles are derived. The critical aspects of the FGFD 
contents have been identified as: 

1.2.1. Validity of practices in the data acquisition process 
In this section we discussed the variety of participants and sub

mitters: the genetic data in the FGFD have been collected from several 
sources of biological material including voluntary participants and 
submitted mostly but not exclusively by academic contributors. 

1.2.2. Data sensitivity and identifiability 
Even if the identification of individuals is not the purpose of FGFD, 

and the risk of re-identification from database entries is expected to be 
rather low, suitable measures to prevent inappropriate identification 
attempts should still be taken. It is also important to know what the 
consequences of a successful re-identification attempt could be for the 
individuals concerned. A closer look at the type of genetic data in terms 
of sensitivity and potential for re-identification is therefore necessary. 

In its Report ([5] and Appendix), the FDAB outlined the sensitivity 
and potential for re-identification of the data held on EMPOP, STRidER 
and YHRD. While no risks, both in terms of re-identification and data 
sensitivity could be identified for the aggregated autosomal allele fre
quency data held on STRidER, a more nuanced view is necessary for the 
haplotypes held on EMPOP on YHRD. Most of the data held on EMPOP 
and YHRD is already available in the public space through the original 
study publications. However, both the EMPOP and YHRD databases 
provide search functions for haplotypes that facilitate the finding of 
certain study populations. 

Additional information may potentially be retrieved from the orig
inal publications that describe those study populations. This informa
tion, if combined with entries from other databases where other genetic 
data from the same individuals have been submitted, could potentially 
lead to a re-identification or the disclosure of more sensitive information 
attributable to a certain entry. 

The potential for re-identification of an individual with a particular 
haplotype also depends on the design of the original study from which 
the haplotypes originated. Sufficient de-identification procedures 
should be undertaken by researchers responsible for population genetic 
studies and those measures need to be monitored vigilantly. 

Data sharing and possibilities for data linkage will most likely in
crease in the future. It is therefore essential that database curators keep 
an eye on technical developments in the field and react promptly to any 
emerging threats to privacy. 

1.2.3. Consent and vulnerable groups 
Special attention must be given to ethical requirements concerning 

the incorporation of datasets from minorities and vulnerable pop
ulations. According to the guidelines set forth in the report of the In
ternational Bioethics Committee of UNESCO (IBC) [6], vulnerability in 
genetic research is not easily defined but frequently revolves around 
fundamental principles such as human dignity, human rights, and 
freedoms. Social vulnerability, stemming from social, political, and 
environmental determinants, is complex and affects individuals and 
communities by interfering with self-determination and increasing 

exposure to risks through social exclusion. 
Both YHRD [1,2] and EMPOP include datasets from vulnerable 

populations, such as Roma people and Native Americans [7]. Concerns 
have been raised about the submission of haplotypes from minority 
groups, like Uyghurs and Roma people, to publicly accessible databases 
like YHRD, indicating potential lapses in obtaining proper informed 
consent [7–11]. The use of ethically unsound practices in collecting 
information from these vulnerable groups has resulted in the retraction 
of several papers in forensic sciences and other disciplines from 
peer-reviewed journals [12–17]. 

It is noteworthy that certain minority organizations may require 
group consent prior to individual consent, emphasizing the need for a 
more nuanced approach to consent in genetic research involving 
vulnerable populations, e.g. [18–20]. Researchers in forensic genetics 
should seek explicit agreement from self-organized vulnerable popula
tion groups through their representatives for retaining datasets in da
tabases. The decision to retain information on vulnerable groups should 
consider the benefits to these groups, ideally involving them in the 
assessment process. 

In evaluating the vulnerability of study populations, genetic data
base curators should establish a checkpoint process. This process should 
entail submitters declaring the content of their submissions, conducting 
supplementary checks for widely recognized minority groups, and 
providing users with the ability to report concerns regarding datasets 
involving minorities or vulnerable groups directly on the database 
websites. Continuous monitoring of re-identification thresholds and 
strict adherence to privacy regulations are crucial. This ensures that 
sensitive datasets undergo controlled access or a similar privacy pro
tection mechanism, in line with the requirements mandated by privacy 
laws and international declarations on human rights. 

2. Methodology 

Once assembled, the first order of business for the FDAB was to 
clarify the mandate for its first assessment. Following discussions with 
the IFSG, we agreed our assessment should bear on the ethical criteria 
and outline procedures for international forensic genetic frequency da
tabases to process data responsibly. Given the advisory and voluntary 
nature of our relationship with the ISFG, we excluded both carrying out 
a formal legal assessment of the responsibility of the IFSG, or the FGFD 
databases, and determining their data privacy obligations from our 
mandate. Our assessment followed a classical social science research 
methodology that was mostly, but not solely, based on documentary 
research. The following steps were followed: 

2.1. Assessment of the FGFD databases: STRidER, EMPOP and YHRD 

The objective of this first step was to document the types of data 
hosted and data governance processes followed by each of the FGFD 
databases. This information gathering process focused on some of the 
more controversial aspects identified in the genetic databases ethics and 
policy literature: nature of the data hosted, requirements for data sub
mitters, requirements for data users, data transfer agreements, security/ 
privacy mechanisms etc. The information was gathered through a 
careful search on the website of each database, supplemented by phone 
conversations with the database administrators as needed. 

2.2. Documents’ review 

We then carried out complementary reviews of (a) the scholarly 
literature, (b) the websites of key international organizations (ex. 
UNESCO, HUGO, WMA, CIOMS, etc.) involved in the ethics of medical 
research or the ethics of forensics. Keywords used for the literature re
view were terms generally associated with the controversial aspects 
identified in step one above. Given that this was not intended to be a 
legal review, we excluded transnational and national laws and 
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regulations from our results. To avoid bias towards any specific national 
approach to database governance, we prioritized using internationally 
recognized policies and standards rather than favoring a particular na
tional perspective. We are aware of the different experiences and 
viewpoints that indigenous population groups may have on providing 
samples and data to an international database. While our advisory group 
did not include any indigenous member, we did make efforts to consider 
their views as expressed in documents such as the CARE principles for 
Indigenous Data Governance (Collective Benefit, Authority to Control, 
Responsibility, and Ethics) [21] and OCAP (Ownership, Control, Access, 
and Possession) principles for data collection [22]. 

2.3. Development of the draft report 

Using the information collected through step one and two and 
following discussions within our multidisciplinary group, we put 
together an initial draft of our report sent to key members of IFSG and 
administrators of FGFD databases for comments. This last step was 
meant to avoid any factual inaccuracy in our report and no significant 
change was made to the content and findings following their response. 
At this point, we felt that we had a Working Draft of sufficient quality 
that could be shared broadly with all stakeholders for comments. 

2.4. Consultation and workshop validation 

The Working Draft was openly accessible on the ISFG website, with 
an invitation to the community to provide comments, from March 1st to 
May 30th, 2023 that was extended until August 1st, 2023. To promote 
our work and solicit more comments to our Working Draft we organized 
a half day workshop that took place on the morning of May 18th, 2023 
the context of the 12th Haploid Markers Conference. The meeting was 
well attended by over 80 delegates from the forensic genetics’ com
munity. After presenting the key elements of our report, a significant 
portion of time was allocated to engaging in an open discussion with the 
delegates, allowing them to raise questions of their choice. 

All comments communicated to us in the context of the online 
consultation and the in-person workshop, were considered for the 
development of the final report that was made openly available on 
January 30, 2024. 

3. A risk assessment strategy 

The FDAB designed a strategy for an ethics risk assessment of the 
FGFDs content. The critical factors previously identified were then 
assessed based on the prevailing universal principles and guidelines at 
that time. Given the evolving nature of the universal principles and 
adopted guidelines, the data contributions to the FGFD were categorized 
in temporal categories. The contrasted information served as a founda
tion to define the degrees of risk of the submissions to the FGFD. 

3.1. Temporal categories of data submissions 

The FDAB proposes adopting temporal categories to data samples 
collected, classifying the data in terms of risk (low-medium-high), with 
regard to the risk of infringement of ethical principles, the risk or re- 
identification as well as the source and provider of data/samples. 
These categorizations were informed by, amongst other international 
standards, the Declaration of Helsinki (1964 [23], 1975 ([6], and later 
updates), the UNESCO Universal Declaration on the Human Genome and 
Human Rights (1997) [25] and the guidelines adopted by the forensic 
genetics’ community (2010 and 2020) [26,27]. 

3.1.1. Data from samples collected pre-1964 
These data come from samples collected prior to the establishment of 

generalized ethical principles in the Declaration of Helsinki: ethical prin
ciples for medical research involving human subjects [23]. Removal of the 

dataset could still be warranted if misconduct upon sample collection or 
data generation is reasonably suspected. 

3.1.2. Data from samples collected between 1964 and 1997 
The Declaration of Helsinki first established the principles of free 

informed consent and 1975 amendments added a requirement of 
approval by an ethics review committee [24]. While the principles 
outlined by the Declaration of Helsinki were already well recognized in 
the biomedical field by 1997, no comparable framework for human 
genetics existed. 

Even though it can be assumed that most samples collected in this 
period were collected with consent, the practice of including statements 
of consent and approval by ethics boards in publications was not widely 
established. In addition, a substantial proportion of samples from this 
period appear to have been re-purposed for genotyping with current 
forensic markers [28]. 

3.1.3. Data from samples collected between 1997 and 2009 
These samples were mostly collected with the specific purpose of 

forensic statistics applications after the 1997 UNESCO Universal Decla
ration on the Human Genome and Human Rights [25] and before the 
publication of the first explicit ethical guidelines in a forensic genetics 
journal [26]. This period can be considered as a transition phase for 
bioethics in forensic genetics. 

A review of database entries revealed that a considerable proportion 
of samples collected in this period only refer to informed consent or 
compliance with the Declaration of Helsinki, with no explicit reference to 
a Research Ethics Review Board (RERB). 

Vague or imprecise statements regarding informed consent may 
indicate a high-risk that the sample collection or data acquisition did not 
follow ethics requirements. Missing statements regarding ethics board 
approval should be classified as medium risk. 

3.1.4. Data from samples collected between 2010 and 2020 
These samples were collected at a point in time when standardized 

national and international regulations, and explicit journal submission 
guidance [26]) were well known. However, enforcement of ethical 
practices remained poor during this period [29]. Submissions with 
incomplete statements or records, such as consent alone, no ethics 
committee approval, or no explanation of why ethics committee 
approval is not necessary, and submissions with no tangible record of 
consent, such as an oral communication, should be considered high-risk. 

3.1.5. Contemporary and future population studies 
Samples collected from 2021 onwards are regulated by the Guide

lines and Recommendations published in 2020 in the journals Forensic 
Science International: Genetics and in Forensic Science International: Re
ports [27]. These guidelines require that records of the informed consent 
and of the approval by ethics boards be disclosed, the code or number of 
the approved revision should be provided, as well as an indication of the 
date of collection, or alternatively, a disclosure of a waiver or justifi
cation for non-adherence. 

3.2. A risk-assessment approach 

Identifying entries that potentially violate universally accepted 
ethical principles, standard ethical practices, and specific guidelines 
may necessitate a comprehensive analysis. A careful case-by-case anal
ysis considering the benefits of data retention against their associated 
ethical risks should include the evaluation of additional factors. The risk 
factors and assessment criteria include but are not necessarily limited to: 

• Scientific value. 
• Data submitters. 
• Lack of RERB. 
• Source of biological material. 
• Study design. 
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• Vulnerability status. 

3.3. Recommendations for medium to high-risk cases 

If entries are determined to have medium to high risk, they may be 
excluded from the databases. However, in cases where the samples have 
high value, it is possible to seek a retrospective waiver or approval if the 
collection process did not violate ethical principles. 

It is crucial to prioritize engagement with organized minorities and 
vulnerable groups to obtain retrospective approval for retaining data in 
the reference databases. This step should be considered highly valuable 
in the overall process Table 1. 

3.4. Further recommendations 

Regular assessment of the FGFD in various evolving areas of interest 
is recommended. These areas include the need for transparency on 
traceability in sample collection and law enforcement access requests, 
the establishment of consistent ethical processes worldwide granting 
human dignity and promoting trust in genetics. Additionally, there 
should be vigilance regarding function creep of the consent scope to 
unrelated purposes for donors, particularly in commercial or law 
enforcement use. Database managers should also monitor re- 
identifiability thresholds and employ applicable techniques for the 
data types hosted on their database. Lastly, there is a need for improved 
accountability, including clearer professional guidelines for sharing 
genetic data in the forensic field internationally. 

4. Conclusion 

While the core purpose of the FGFD is to promote justice and protect 
human society, it is important to consider the potential infringement of 
individual human rights and research ethics norms in the collection, 
retention, and disclosure of individual genetic data. This report aims to 
strike a balance between these complex interests by ensuring ethical 
principles are followed while acknowledging the important purpose of 
the FGFD. However, deeper discussions are needed on informed consent 
alternatives, the impact of including datasets of minorities and 

vulnerable groups, privacy and identifiability risks, and other relevant 
considerations for data hosted on the FGFD. Such challenges require a 
broader ethical and privacy assessment approach involving pro
fessionals and diverse stakeholders, as well as external audits. By 
addressing past and current issues, this article lays the foundation for 
handling future challenges, and advocates for a continuous monitoring 
and adaptation to ongoing and emerging ethical and social issues. 
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Table 1 
Scheme for assessment of risk according to ethics compliance  

*Unless waived by an Research Ethics Review Board these cases are categorized at risk. 
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M. Hidding, C. Hohoff, B. Hoste, M.A. Jobling, H.J. Kärgel, P. de Knijff, R. Lessig, 
E. Liebeherr, M. Lorente, B. Martínez-Jarreta, P. Nievas, M. Nowak, W. Parson, V. 
L. Pascali, G. Penacino, R. Ploski, B. Rolf, A. Sala, U. Schmidt, C. Schmitt, P. 
M. Schneider, R. Szibor, J. Teifel-Greding, M. Kayser, Online reference database of 
European Y-chromosomal short tandem repeat (STR) haplotypes, Forensic Sci. Int. 
118 (2001) 106–113. 〈http://www.ncbi.nlm.nih.gov/pubmed/1131182 
0〉 (accessed April 13, 2019). 

[2] S. Willuweit, L. Roewer, The new y chromosome haplotype reference database, 
Forensic Sci. Int. Genet. 15 (2015) 43–48, https://doi.org/10.1016/j. 
fsigen.2014.11.024. 

[3] W. Parson, A. Dür, EMPOP – a forensic mtDNA database, Forensic Sci. Int. Genet. 1 
(2007) 88–92. 

[4] M. Bodner, I. Bastisch, J.M. Butler, R. Fimmers, P. Gill, L. Gusmão, N. Morling, 
C. Phillips, M. Prinz, P.M. Schneider, W. Parson, Recommendations of the DNA 
Commission of the International Society for Forensic Genetics (ISFG) on quality 
control of autosomal Short Tandem Repeat allele frequency databasing (STRidER), 
Forensic Sci. Int. Genet. 24 (2016) 97–102, https://doi.org/10.1016/j. 
fsigen.2016.06.008. 

[5] M.E. D’Amato, Y. Joly, V. Lynch, H. Machado, N. Scudder, M. Zieger, Ethical 
considerations for Forensic Genetic Frequency databases: First Report by the 
Forensic Databases Advisory Board (FDAB), 2023. 〈https://wwwfg.org/files 
/2023_FDAB_First_Report.pdf〉 (accessed February 25, 2024). 

[6] UNESCO IBC, The Principle of Respect for Human Vulnerability and Personal 
Integrity: report of the International Bioethics Committee of UNESCO (IBC), 2013. 
〈https://unesdoc.unesco.org/ark:/48223/pf0000219494〉. 

[7] V. Lipphardt, M. Surdu, N. Ellebrecht, P. Pfaffelhuber, M. Wienroth, G.A. Rappold, 
Europe’s Roma people are vulnerable to poor practice in genetics, Nat 2021 
5997885 599 (2021) 368–371, https://doi.org/10.1038/d41586-021-03416-3. 

[8] D. Normile, Genetic papers containing data from China’s ethnic minorities draw 
fire | Science | AAAS, Science (80-.). 373 (n.d.) 277–278. 〈https://www.science.or 
g/content/article/genetic-papers-containing-data-china-s-ethnic-minorities-draw- 
fire〉 (accessed February 26, 2024). 

[9] Y. Moreau, Crack down on genomic surveillance, Nat 2021 5767785 576 (2019) 
36–38, https://doi.org/10.1038/d41586-019-03687-x. 

[10] Q. Schiermeier, Forensic database challenged over ethics of DNA holdings, Nature 
594 (2021) 320–322, https://doi.org/10.1038/D41586-021-01584-W. 

[11] S.-L. Wee, China Uses DNA to Track Its People, With the Help of American 
Expertise, New York Times. (2019). 〈https://www.nytimes.com/2019/02 
/21/business/china-xinjiang-uighur-dna-thermo-fisher.html〉. 

[12] W.Q. Hao, J. Liu, L. Jiang, J.P. Han, L. Wang, J.L. Li, Q. Ma, C. Liu, H.J. Wang, C. 
X. Li, Retraction Note: Exploring the ancestry differentiation and inference 
capacity of the 28-plex AISNPs (International Journal of Legal Medicine, (2019), 
133, (975–982), 10.1007/s00414-018-1863-z), Int. J. Leg. Med. 135 (2021) 2149, 
https://doi.org/10.1007/S00414-021-02693-X/METRICS. 

[13] X. Jing, Y. Sun, W. Zhao, X. Gao, M. Ma, F. Liu, C. Li, Retraction Note: Predicting 
adult height from DNA variants in a European-Asian admixed population 
(International Journal of Legal Medicine, (2019), 133, (1667–1679), 10.1007/ 
s00414-019-02039-8), Int. J. Legal Med 135 (2021) 2151, https://doi.org/ 
10.1007/S00414-021-02692-Y/METRICS. 

[14] Y. Li, W. Zhao, D. Li, X. Tao, Z. Xiong, J. Liu, W. Zhang, A. Ji, K. Tang, F. Liu, C. Li, 
Retraction Note: EDAR, LYPLAL1, PRDM16, PAX3, DKK1, TNFSF12, CACNA2D3, 
and SUPT3H gene variants influence facial morphology in a Eurasian population 
(Retraction Note: Human Genetics, (2019), 138, (681–689), 10.1007/s00439-019- 

02023), Hum. Genet 140 (2021) 1499, https://doi.org/10.1007/S00439-021- 
02352-6/METRICS. 

[15] M. Nothnagel, G. Fan, F. Guo, Y. He, Y. Hou, S. Hu, J. Huang, X. Jiang, W. Kim, 
K. Kim, C. Li, H. Li, L. Li, S. Li, Z. Li, W. Liang, C. Liu, D. Lu, H. Luo, S. Nie, M. Shi, 
H. Sun, J. Tang, L. Wang, C.-C. Wang, D. Wang, S.-Q. Wen, H. Wu, W. Wu, J. Xing, 
J. Yan, S. Yan, H. Yao, Y. Ye, L. Yun, Z. Zeng, L. Zha, S. Zhang, X. Zheng, 
S. Willuweit, L. Roewer, Retraction Note to: Revisiting the male genetic landscape 
of China: a multi-center study of almost 38,000 Y-STR haplotypes, Hum. Genet. 
141 (2022) 175–176, https://doi.org/10.1007/s00439-021-02413-w. 

[16] W. Rogers, M.P. Robertson, A. Ballantyne, B. Blakely, R. Catsanos, R. Clay- 
Williams, M. Fiatarone Singh, Compliance with ethical standards in the reporting 
of donor sources and ethics review in peer-reviewed publications involving organ 
transplantation in China: a scoping review, BMJ Open 9 (2019) e024473, https:// 
doi.org/10.1136/BMJOPEN-2018-024473. 

[17] O. Dyer, Journals retract 15 Chinese transplantation studies over executed prisoner 
concerns, BMJ 366 (2019) l5220, https://doi.org/10.1136/BMJ.L5220. 

[18] B. Becenti-Pigman, K. White, B. Bowman, N. Palmanteer-Holder, B. Duran, 
Research policies, processes, and protocol: the Navajo Nation human research 
review board. in: Community-Based Particip. Res. From Process. to Outcomes., 
Jossey-Bass, San Francisco, CA, 2008, pp. 441–445. 

[19] M. Hudson, A. Beaton, M. Moe, M. Dr, W. Port, P. Khyla, R. Dr, B. Smith, T. Lynley, 
U. Dr, P. Wilcox, Te Mata Ira: Guidelines for Genomic Research with Māori, Māori 
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