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Summary 
DNA analyses and law enforcement DNA databases, also often referred to as national DNA 
databases, have been used to help identify perpetrators for many years. Identifying a perpetra-
tor through a relative in law enforcement DNA databases or in commercial genetic genealogy 
databases are newer methods that have received a lot of attention recently. However, many 
people are unaware that the DNA data used in traditional forensic casework at forensic labor-
atories differ substantially from the data required for searches in commercial genetic geneal-
ogy databases. Moreover, it seems that few people understand that familial searches, in law 
enforcement DNA databases, and investigative forensic genetic genealogical searches, in 
commercial genetic genealogy databases, are two distinct approaches to identify a perpetrator 
through relatives. 
 
This report provides a brief overview of forensic DNA, forensic DNA analysis and the use of 
the law enforcement DNA database in Sweden. The difference between familial searches and 
investigative forensic genetic genealogy (iFGG) is also explained.  
 
However, the primary focus of this report is to shed light on how familial searches are carried 
out in Sweden and in some other countries and highlight some differences. The Swedish fa-
milial search legislation, enacted in 2019, is explained, as well as how and when familial 
searches are carried out. Since the legislation gained force, 186 familial searches, involving 
160 unique DNA profiles, have been carried out in Sweden. Seven of these profiles, belong-
ing to previously unidentified individuals, have been identified thanks to a close relative pre-
sent in the national DNA database, thus yielding a success rate of 4 %. The size of the DNA 
database as well as the proportion of the population registered are critical factors influencing 
the success of the tool. A familial search commonly results in a list of candidates who are po-
tentially close relatives of the person of interest in the investigation. The ability to narrow 
down or specify the number of candidates, by expanding the DNA profile or using for exam-
ple Y-STR data, are other important factors to address. In the report limitations, challenges 
and possibilities associated with familial searches are discussed. 
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1 Introduction  

1.1 Background 
For many years DNA, DNA analyses and law enforcement DNA databases, also often called 
national DNA databases, have been used to help identify perpetrators. The United Kingdom 
(UK) was the first country using DNA databases for this purpose in 1995 [1], followed by 
New Zealand in 1996 [2], the Netherlands and Austria in 1997 [3] and then the United States 
(US) and Germany in 1998 [3, 4]. The law enforcement DNA database in Sweden, was intro-
duced in 1999 preceded by specific legislation [5]. 
 
Identifying a suspect and solving a serious crime via DNA from a relative, rather than through 
a direct match, is a newer approach. Such indirect searches, involves individuals who are not 
directly connected to the crime in question and can be carried out in either law enforcement 
DNA databases or in commercial genetic genealogy databases. Apart from being intriguing 
approaches they also raise ethical concerns regarding the use of sensitive personal (genetic) 
data. 
 
Familial searches in a law enforcement DNA database was first introduced in the UK in 2002 
[6], followed by some states in the US from 2008 [7] and the Netherlands in 2012 [8]. In Swe-
den, familial searches were allowed in January 2019 [9]. Finding perpetrators with the help of 
commercial genetic genealogy databases was first reported in the US 2018 [10] and in Swe-
den 2020 [11]. In 2023, Norway and Australia reported that they had solved cold cases using 
commercial genetic genealogy databases, and the Netherlands and New Zealand planned on 
performing pilot cases [12].  
 
Identifying perpetrators via DNA from a relative is often highlighted by the media. It became 
big news in Sweden, when the rapist, who raped and almost killed a 9-year-old girl in Billdal 
in 1995, was found with the help of familial searches in 2019. Finding the Golden State killer 
in 2018 in the US, as well as the Linköping double murderer in Sweden in 2020 using com-
mercial genetic genealogy databases, made big headlines as well [11]. Media is as keen on re-
porting about these cases and the use of novel approaches and techniques, as the public likes 
to read and listen about them [13, 14]. Most people, at least in Sweden, do not seem to be 
against the use of any of these methods [15-17]. On the contrary, most people seem to be in 
favour of using DNA and different kind of DNA database searches as means to find culprits 
and to solve crimes. 
 
It is, however, unknown to the vast majority that the DNA data used in regular casework at 
forensic laboratories consists of much less information and in addition is completely different 
from the DNA data that is used in the commercial genetic genealogy databases. In regular fo-
rensic practice, a relatively small number of short tandem repeat (STR) markers are needed to 
fulfil the task whereas, in investigative forensic genetic genealogy (iFGG), a vast DNA data 
set analysing single nucleotide polymorphisms (SNPs) is required in order to obtain matches 
against distant relatives. Also, most people do not understand that familial searches and ge-
netic genealogical searches are two completely different ways of searching for a perpetrator 
with the help of relatives and in totally different types of DNA databases. 
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1.2 Aim 
In order to understand familial searches, one aim with this report is to provide a basic under-
standing of forensic DNA, forensic DNA analysis, the use of the national DNA database in 
Sweden, for both regular searches and familial searches. A second aim is to sort out and ex-
plain the difference between familial searches carried out in national DNA databases and in-
vestigative forensic genetic genealogy searches carried out in commercial genetic genealogy 
databases. 
 
However, the main aim of this report, is to give the reader an insight into the familial search 
process in Sweden and in some other countries, present the results of the familial searches 
carried out in Sweden 2019-2024 and to discuss limitations, challenges and possibilities. 

2 Forensic DNA 

2.1 Forensic DNA STR analysis 
When analysing DNA in criminal cases, the standard method is DNA profiling using a se-
lected set of STR markers. These markers are located at various sites, called loci, in the ge-
nome of cell nuclei, mainly in the autosomal chromosomes but also in the sex chromosomes. 
The STRs are short regions of DNA usually in the size range of 100-500 base pairs, not cod-
ing for a protein, that vary between individuals. The variation seen, is the number of repeated 
sequences and thereby also its variation in length. The more repeats present, the longer the 
DNA fragment. STR DNA analysis means that the length of the DNA sequence is examined, 
at a number of certain loci (or markers). Our genome, including the STRs, is inherited from 
both parents and so the length, the number of repeats, are inherited in a predictable way. As 
an example, a specific STR loci located on chromosome 10, D10S1248, normally range from 
8 to 13 repeats and if one individual shows the pattern 11 and 12, it means that the individual 
inherited these repeats from the mother and the father respectively. But the STR analysis will 
not tell if the variant (allele) 11 is inherited from the mother or the father, only that it is inher-
ited from one parent and that variant 12 comes from the other one. In turn, if this individual 
has children, the children will inherit either 11 or 12 of these repeat variants at that specific 
locus [18]. 
 
There are thousands of STR regions in the human genome but only a limited number is used 
for forensic purposes. Therefore, the forensic community has agreed upon a standard sets of 
autosomal STR loci, to make comparisons between different laboratories and nations possible 
[19]. In the US, 20 so called core loci1 are used throughout the whole country [4], and in Eu-
rope, 12 European Standard Set of loci (ESS), that were agreed upon in 2009, are used [19]. 
Combining certain STRs makes an STR pattern, called the DNA profile, that in principle is 
unique for an individual, apart from monozygotic twins that shares an identical DNA profile. 
How unique or rare a DNA profile is, can be calculated using a frequency database of the in-
cluded allele values (relative frequency in a given population). A DNA profile obtained from 
a crime scene or recovered evidence items can be compared to DNA profiles from known in-
dividuals that might be of interest in the case, to find out who left DNA at the crime scene. If 
the DNA profile does not match the suspect or other individuals of interest in the case, it can 
be included and searched for in a national DNA database [18].  
 
At the Swedish National Forensic Centre (NFC) different STR DNA analysis kits, analysing 
an increasing number of STR loci, have been used throughout the years. For example, 10 au-
tosomal STRs were analysed 2001-2011. The same 10 STRs plus another 5 STRs were 

 
1 From October 1998 to December 2016 the US had defined 13 core loci. Since January 2017, 20 core loci are 
defined. 
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analysed 2011-2023, including the 12 ESS loci. From 2023, 23 STRs are analysed, the old 15 
STRs plus another 8 STRs, when the PowerPlex® Fusion 6C System was implemented [20, 
21].  
 
Most STR DNA analysis kits also investigate the so called amelogenin marker on the X and Y 
chromosomes thereby giving information regarding the genetic sex of individuals leaving 
crime scene samples [18]. In addition, STRs from the Y chromosome (male DNA) have 
started to be incorporated in newer kits. 

2.2 Forensic DNA Y-STR analysis 
The non-recombining region of the Y chromosome is inherited unchanged from father to son, 
except if mutations occur. The Y chromosome also carries STRs which can be useful to study, 
not only in kinship and migration cases and in historical studies, but also in contexts such as 
identifying missing persons or unidentified human remains (UHR). In addition, the Y-STR 
loci information can be useful when DNA profile mixtures consisting of one known female 
and an unknown male, as commonly encountered in sexual assault cases, are to be interpreted. 
Y-STR loci may also be valuable when interpreting mixtures with two or more male contribu-
tors.  
 
There are commercial Y-STR kits which contain up to 27 Y-STR loci [22]. Modern STR kits 
often include several Y-STR loci as well. For example, the PowerPlex® Fusion 6C System kit 
used at the NFC includes 3 Y-STR loci in addition to the 23 autosomal STR loci. The 3 Y-
STR loci are used routinely in casework at NFC for the evaluation and interpretation of com-
plex male mixture DNA profiles. 

2.3 Forensic mtDNA analysis 
Mitochondrial DNA (mtDNA) is found in the mitochondria in the cell and, like the Y-STR, it 
is inherited unchanged, except when mutations occur. However, mtDNA is inherited from a 
mother to her children. MtDNA is commonly used when working with distant relationships 
and missing persons cases but also when analysing samples that lack DNA from the cell nu-
clei, such as in highly degraded nuclear samples as hair shafts without a hair root. A hair shaft 
usually contains intact mtDNA but highly degraded nuclear DNA, while the cells of a hair 
root usually contain both intact mtDNA and nuclear DNA [18, 23].  
 
When analysing mtDNA, first hypervariable regions of the DNA are amplified and then, the 
product is sequenced. The sequence from a hair can be compared to an individual of interest 
to tell if the individual can be excluded from being the donor of the hair or if he or she cannot 
be excluded. With newer techniques the sequencing of the full length of the mtDNA is possi-
ble. At present, mtDNA analysis is not carried out at NFC but in cases where the mtDNA is 
considered useful, analysis is carried out by another laboratory on demand (behalf of the 
NFC). This only occurs in a couple of cases per year. 

3 The law enforcement DNA database in Sweden 
 According to Swedish legislation, the law enforcement DNA database consists of three dis-
tinct databases; the crime scene samples database and the databases of suspects and convicted 
offenders [9, 24]. The original legislation began to apply in 1999 [5] and was amended to the 
current legislation in 2006 [9]. On July the 1st 2025, a further amended and improved legisla-
tion on DNA, “Biometrics in law enforcement” will come into force [25]. The coming legisla-
tion will, in many ways, stay the same (as now) regarding DNA, but some improvements have 
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been proposed that hopefully will result in more DNA profiles in the DNA databases of sus-
pects and convicted offenders2.  
 
NFC is the custodian of the national DNA database (and before 2015 its predecessor Statens 
kriminaltekniska laboratorium). All information regarding the database is stored in NFC’s La-
boratory Information Management System (LIMS); Forum.  
 
According to Swedish law, both the current and upcoming, no information that may reveal 
personal characteristics can be registered. This means that neither genetic sex, as seen with 
amelogenin, nor Y-STR data can be included. As far as we know, Sweden is the only country 
that does not include information regarding genetic sex in their national DNA database. All 
other countries, having a national DNA database, include this information. The trend in other 
countries seems to be to include Y-STR information, when available. The US, for example, 
has been registering Y-STR information as well as mtDNA in their national DNA database 
for many years, when available, mainly to aid in searches related to missing persons [4]. 
Spain also began doing Y-STR analyses of male individuals with the purpose to include the 
information in their national DNA database already in 2000 [26]. 

3.1 The crime scene samples database 
The crime scene samples database includes unknown DNA profiles obtained during an inves-
tigation. When a DNA profile from a crime scene sample matches a DNA profile from a sus-
pect or a convicted offender in the DNA database, and if the match is approved and reported – 
thus no longer from an unknown – the DNA profile is automatically deleted from the crime 
scene samples database. Otherwise, the DNA profile will remain for 15, 30 or 70 years de-
pending on the type of crime in which it was collected. 

3.2 The DNA database of suspects 
In Sweden suspects can, according to current law, be sampled for DNA and their DNA profile 
included in the DNA database of suspects if the crime may result in a prison sentence. Beside 
this, the person is also expected to be sentenced to anything but a fine, if convicted. The DNA 
profile from the suspect is deleted from this database if the person is sentenced to a fine or if 
charges are dropped and he or she is no longer a suspect. The police database of suspects 
(“Misstankeregistret”) directs if an individual’s DNA profile will remain in the DNA database 
of suspects or if it shall be deleted. This means, in order to work, that the DNA database of 
suspects communicates with the police database of suspects once every 24 hours to keep the 
information up to date. As suspicion of crime comes and goes it means that a high number of 
DNA profiles are included and deleted from the DNA database of suspects every year.  
 

 
2 The new law will make it clearer when DNA samples can be collected for registration in the national DNA da-
tabase. Currently, this can only be done if a person is reasonably suspected of a crime that includes imprison-
ment in its penalty scale. Besides this, the person is also expected to be sentenced to prison if convicted (and not 
merely fines). Under the new law, DNA samples may be collected if a person is reasonably suspected of a crime 
that includes imprisonment in its penalty scale. Furthermore, currently a person can only be sampled for registra-
tion in the national DNA database while reasonably suspected of a crime. Under the new law convicted individu-
als who were not sampled when they were reasonably suspected may also be sampled afterwards, once they have 
been convicted. Finally, a larger number of convictions will serve as a basis for registering a person’s DNA pro-
file in the DNA database. Currently, only DNA from individuals sentenced to a penalty other than fines can be 
registered in the DNA database. Under the new law, DNA from any convicted individual will be eligible for reg-
istration in the DNA database. This means that if a person is sentenced to prison, a fine, a suspended sentence, or 
receives a penalty order that corresponds to a conviction, the person’s DNA profile may be registered in the 
DNA database. 
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According to the legislation, the physical (DNA) sample must be destroyed within six months 
after collection or sooner if charges are dropped. Usually, it is not a significant issue, but not 
being able to conduct additional analyses can sometimes be challenging. 

3.3 The DNA database of convicted offenders 
If a suspect is convicted to anything but a fine, the DNA profile is transferred and included in 
the DNA database of convicted offenders. The DNA profile is deleted from the database of 
convicted offenders 3, 5 or 10 years after the sentence is served. To achieve this, the DNA da-
tabase of convicted offenders communicates with the police database of criminal records 
(“Belastningsregistret”) every 24 hours. Before deleting a DNA profile from the DNA data-
base of convicted offenders, the system checks in the police database of suspects if the indi-
vidual is suspected of a(nother) crime that may result in a prison sentence. If the answer is no, 
the DNA profile is deleted. If the answer is yes, the DNA profile is transferred to the DNA 
database of suspects. As for the DNA database of suspects, this means that a lot of DNA pro-
files from convicted offenders are included and deleted from the DNA database of convicted 
offenders every year.  
 
To be clear, in Sweden, a DNA sample can only be taken from a suspect, if the crime may re-
sult in a prison sentence. In addition, no DNA samples can be taken retroactively from con-
victed offenders. However, the new legislation, which will start to apply on the 1st of July 
2025, will make it possible to take DNA samples also from convicted offenders who for any 
reason were not sampled as suspected. 

3.4 Statistics  
The number of DNA profiles in the national DNA database at the end of 2024 was  
231 000. The DNA database of crime scene samples included 50 000 DNA profiles, the DNA 
database of suspects 19 000 profiles and the DNA database of convicted offenders about 
162 000 profiles [27]. 
 
During 2024, 45 000 DNA samples were taken from suspected criminals3 and sent to NFC. 
The net increase in DNA profiles from suspects in the DNA database of suspects was 600 and 
the net increase in DNA profiles in the DNA database of convicted offenders was 5 200 [27]. 
Unfortunately, it is not possible to obtain data on the number of DNA profiles that were trans-
ferred from the DNA database of suspects to the DNA database of convicted offenders and 
vice versa during the year. 
 
The size of the national DNA database is comparable to other countries in Europe with a simi-
lar population size [28]. With a population in Sweden of approximately 10.6 million and the 
number of individuals in the DNA database being 180 000, the equivalent of 1.7 % of the 
population is included in the database. 

3.5 National searches 
All searches between the three DNA databases are carried out in the software CODIS (Com-
bined DNA Index System) [29, 30]. CODIS was originally developed in 1990 by the US Fed-
eral Bureau of Investigation (FBI) to share DNA information within the states and at a na-
tional level. Through a clear strategy of generously sharing CODIS outside the US, its use has 
quickly expanded and today 63 countries around the world use CODIS for their daily DNA 

 
3 This number includes both new samples taken from suspects who have never been sampled before and new 
samples taken from suspects already included in the DNA database but whose DNA data needs to be updated 
with the latest DNA analysis kit in order to get the full set of STRs used. 
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database searches [4]. Sweden has been using CODIS since 2003 and before that an in-house 
Microsoft Access solution was used. 
 
Every weekday, new DNA profiles are imported to CODIS and DNA profiles are deleted, in 
accordance with to the Swedish legislation. Thereafter, so called incremental identity au-
tosearches4 [4] are carried out and the obtained matches are transferred to Forum (LIMS) to 
be reported to the clients. In CODIS, only the DNA profile itself, its reference ID number and 
information about the specimen category (forensic unknown, forensic mixture, suspected 
and/or convicted individuals) are stored. 
 
In Sweden, single source (one person) DNA profiles are routinely autosearched with high 
stringency search mode5 and mixture DNA profiles with moderate stringency search mode6. 
In the US, and in some other countries, single source DNA profiles are searched using moder-
ate stringency which, in addition to exact matches, also may provide so-called partial matches 
which is further discussed later on [4]. 

3.6 Prüm searches 
All single source DNA profiles in the three databases are also automatically searched, “Prüm 
searched”, against the national DNA databases of currently 27 countries7 in Europe, and vice 
versa, according to the Prüm Decision [31, 32]. Matches between the countries can be ob-
tained thanks to the extension of the European standard set of markers (ESS) into 12 STR 
markers, as decided by the EU in 2009 [33], alongside a decision making accreditation ac-
cording to ISO 17025 mandatory in order to share DNA profiles and search in other EU coun-
tries DNA databases [31, 32]. 

4 Finding a perpetrator via relatives 

4.1 Lineage markers 
As mentioned in section 2.2 and 2.3, the Y chromosome is passed unchanged from a father to 
his sons and mtDNA is inherited unchanged from a mother to her children, except when mu-
tations occur. The DNA found on the Y chromosome and in the mitochondria is called lineage 
markers since it can be traced through many generations back in time. 
 
The DNA, found on the Y chromosome and in the mitochondria, is in criminal cases not by 
itself useful to identify a specific individual but can be used to identify relationships between 
individuals or to exclude a person as a trace donor.  
  

 
4 In the CODIS module Identity Autosearcher, index versus index is searched. A full identity autosearch, means 
that all profiles, which meet the complete profile requirements for the indexes, are searched against each other. 
Incremental identity autosearch, on the other hand, means that only previously not searched DNA profiles, new 
and updated DNA profiles, are searched. 
5 A high stringency match is defined as a match that requires all alleles to match between two DNA profiles. An 
example of a high stringency match is when alleles 11,12 match alleles 11,12. 
6 A moderate stringency is defined as a match where the target and the candidate may have different number of 
alleles but the one with fewest alleles must match. An example of a moderate stringency match is when alleles 
11,12 match 11,11 or 12,12. Another example, is when 11,12,13 match 11,11; 11,12; 11,13; 12,12; 12,13 or 
13,13. 
7 Austria (2015), Belgium (2017), Croatia (2019), Cyprus (2023), Denmark (2017), Estonia (2014), Finland 
(2014), France (2017), Germany (2016), Greece (2022), Hungary (2016), Ireland (2020), Italy (2025), Latvia 
(2016), Lithuania (2014), Luxembourg (2018), Malta (2016), Norway (2024), Poland (2014), Portugal (2016), 
Romania (2015), Slovakia (2014), Slovenia (2016), Spain (2015), the Czech Republic (2015), the Netherlands 
(2013), the UK (2020). 
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4.2 Familial searches using forensic STR DNA 
Familial search means that an unknown STR DNA profile, from a crime scene sample, fol-
lowing a no-match in regular database searches is searched against the DNA from suspects 
and convicted offenders with the goal to find partial matches. A partial match may indicate 
close biological relatives - such as parents, children or siblings - thereby, providing investiga-
tive leads that can help identify the perpetrator.  
 
Familial searches can be successful because close biological relatives, as parent-child, share 
about 50 % of their DNA, including the STR loci in the forensic DNA profile. It is important, 
though, to remember that the approach is blunt as also unrelated individuals by chance may 
have similarities in their DNA, especially common STR alleles. Thus, a partial match from a 
familial search is most likely caused by pure chance. The lists of candidates obtained by fa-
milial searches will therefore mainly consist of persons with random similarities. However, 
the list can be reduced as well as refined with for example Y-STR data, if available. 
 
The method is primarily used in cases when traditional investigative methods have not led to 
the identification of a perpetrator. The first documented familial search was carried out by the 
Forensic Science Service (FSS) in the UK, in 2002 [6]. Since then, several countries have 
started to use familial searches as a tool to combat crimes [7, 18], but it is not a generally ac-
cepted tool and is for instance not permitted in Norway [34].  

4.3 Familial searches using Y-STR 
Y-STR familial searches means that an unknown Y-STR DNA profile, from a crime scene 
sample, is searched with the goal to obtain exact matches against Y-STR DNA of suspects 
and convicted offenders in the law enforcement DNA database. The Y-STR search will find 
any male relatives included in the database, unlike STR familial searches that first and fore-
most may find parents, children and siblings. 
 
Spain, for example, have had Y-STR data registered in their national DNA database since 
2000 although this was of minor magnitude in the beginning [26]. In 2013, Spain started to 
increase the Y-STR data in their DNA database more decisively. Spain usually analyses and 
register fourteen Y-STR loci. Nowadays, thanks to the extensive Y-STR data in their national 
DNA database, unknown male perpetrators can, under certain conditions, be found if there are 
male relatives in the DNA database. 

4.4 Investigative forensic genetic genealogy 
Genetic genealogy means that traditional genealogy is combined with the use of genetic infor-
mation from DNA analysis. DNA testing kits to study familial relationships and ancestry is 
provided by several commercial companies and a DNA testing kit can easily be ordered by 
anyone at a reasonable cost8. The DNA testing companies use microarray chip analysis and/or 
massive parallel sequencing (MPS) to characterize so called single nucleotide polymorphisms 
(SNPs) of the genome. SNP is the difference of a single nucleotide at the same position in the 
DNA and normally, a variation with a frequency greater than 1% is called an SNP. Generally, 
600 000 – 1 000 000 SNPs are analysed to explore genetic heritage [18].  
 
Investigative genetic genealogy (IGG), forensic genetic genealogy (FGG), forensic investiga-
tive genetic genealogy (FIGG) and even investigative forensic genetic genealogy (iFGG) [12], 
are variants of expressing that law enforcement agencies use commercial genetic genealogy 

 
8 The cost of utilizing this service is of relevance for law enforcement use. Lower consumer cost means larger 
databases which in turn leads to a better tool for law enforcement use. 
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databases - open for law enforcement - to find a perpetrator of a crime, or to identify unknown 
human remains in combination with traditional genealogy.  
 
It is important to understand that SNP data is not equal to the STR data registered in law en-
forcement DNA databases. In order to match distant relatives using SNP data, much more ge-
netic information is needed than that found in an STR profile. To search a crime scene sam-
ple, or DNA data generated from UHR, in a commercial genetic genealogy database, the law 
enforcement must first perform a SNP analysis. If the DNA data meets quality and quantity 
requirements, it is uploaded to a genetic genealogy database to find both distant and close rel-
atives. Investigators or genealogists then build a pedigree by combining genealogy database 
information with traditional genealogy thereby encircling a potential suspect that can be fur-
ther scrutinized in the criminal investigation [11]. Thus, iFGG is carried out in commercial 
genetic genealogy databases using large SNP datasets. 

5 Familial searches in Sweden 2019-2024 

5.1 Legal basis for familial searches 
When the act 2018:1693, regulating the Police processing of personal data under the Criminal 
Data Act, came into effect on the 1st of January 2019, familial searches could begin to be car-
ried out in Sweden [9].  
 
The act 2018:1693, Chapter 6, Paragraph 5 states that the search ban, previously established 
in the Criminal Data Act 2018:1177, Chapter 2, Paragraph 14 - which prohibited searches 
with the aim of obtaining a selection or list of individuals based on sensitive personal data - 
does not apply to searches in DNA, fingerprint and description databases [24, 9]. Thus, the act 
2018:1693 made it possible to carry out familial searches in the Police's DNA databases. 
 
Interestingly, since familial search means an extended use of the DNA data, including making 
lists of potential relatives, the law does neither limit its use, nor specify which categories of 
crime it is allowed for [9]. This compared to coming legislation on the use of iFGG being 
strict and clear in limiting the use to cases of murder, serious rape and serious rape against 
children [25].  

5.2 Spreading the news 
Information about the new tool was communicated to crime investigators across Sweden in 
2019, mainly through the police web forum and a fact sheet but also via a national infor-
mation “tour”. During this information campaign, presentations provided clear information 
about both possibilities and limitations of familial searches to investigators, cold case investi-
gators and national detectives, both in person and through video. The media also showed in-
terest in the new tool. After several interviews, articles were published for example in Sven-
ska Dagbladet, one of Sweden’s most popular morning newspaper [35], and interviews were 
broadcasted on Swedish radio and television [14]. 

5.3 Familias  
Familial searches are carried out using Familias [36, 37] which is a software that can be 
downloaded free of charge [38]. CODIS can be used as well, but it was not until July 2018 
that FBI published a manual on how to use CODIS for familial searches [39]. By then, Swe-
den had already decided to use Familias for familial searches and started to validate the soft-
ware for that purpose. 
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Familias was initially developed by scientists in Norway to solve paternity and other kinship 
cases. By using autosomal STR DNA profiles from putative family members, Familias com-
putes the probabilities for different given family relationships. In a later version, a module 
was added allowing searches for close relatives, such as parent-child and siblings, using data-
bases with many individuals [40].  
 
Familial searches in Familias are clearly described and follow a straightforward process [41]. 
The main steps included are as follows:  
 

- Define a frequency database to be used. 
- Import the DNA profiles from suspects and convicted offenders. 
- Import the DNA profile to be searched. 
- Set the search options:  

o likelihood ratio9 (LR) threshold,  
o relationship to search for,  
o alternative hypothesis and  
o the fixation index10 (FST) value, usually set between 0 and 0,02 [42, 43].  

- Perform the search. 
- Sort the lists of candidates. 

5.4 Criteria, settings, searches and reporting 
Since the legislation does not regulate which categories of crime that could be relevant for fa-
milial searches, NFC specified some recommended criteria [44]. The searches should mainly 
be carried out in serious crimes such as murder, aggravated rape and serial rape or equivalent. 
The unknown DNA profile to be searched, shall originate from a relevant crime scene sample 
and not match a known individual in the specific case, in the national DNA database or in any 
databases in the European countries under the Prüm Decisions. When applicable, the un-
known profile should also be searched in relevant countries not operational under the Prüm 
Decision beforehand. 
 
The investigator in a case, in which a familial search is considered, is expected to contact a 
case reporting officer at the NFC before submitting a request. The reporting officer at NFC 
will make an initial assessment on whether the DNA profile is suitable for a familial search or 
not, with or without additional DNA analyses. In brief, the DNA profile is considered suitable 
if analysed with PowerPlex ESX 16 Fast and/or PowerPlex Fusion 6C, or any other equiva-
lent DNA analysis kit including the 15 to 23 autosomal STR loci, respectively. However, over 
the years, DNA profiles with fewer number than 15 STR loci have been searched in a few oc-
casional cases. 
 
The search can be carried out with single source DNA profiles or mixture DNA profiles with 
two contributors where, preferably, one of the contributors is known. 
 
Usually once a month, all DNA profiles from suspects and convicted offenders included in 
the DNA database, are exported from CODIS to Familias, using the CMF 3.3 format11, to-
gether with the crime scene DNA profiles requested to be searched.  

 
9 Likelihood ratio (LR) is a concept used in statistics to compare how well a result is explained by two different 
hypotheses. 
10 The fixation index (FST), also called the Ɵ value, is a measure of population differentiation. It is frequently 
estimated from data, and corrects for differences of frequency values occurring within a population. FST ranges 
from 0 to 1 where 0 means no differentiation and 1 means complete differentiation.  
11 The CMF defines the packaging of information for import to and export from CODIS and is based on the Ex-
tensible Markup Language (XML) industry standard. 
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The LR threshold for matches is set to 300 [45, 46]12 and is chosen to get a good balance be-
tween the chance of identifying close relatives without getting too many unrelated candidates 
[47]. In other words, the candidate list will not be too long and the risk of missing a close rel-
ative is low.  
 
Simulations using PowerPlex ESX 16 Fast results have shown that if a parent or a child is 
present in the database, the LR value will most often be higher than 1 000 and the parent or 
child will appears among the top 20 candidates [47]. However, simulations also indicate that 
identifying a full sibling is more challenging as the LR value may be less than 10 and a true 
full sibling could appear far down on the candidate list. Nevertheless, a full sibling will ap-
pear among the top 30 of the candidates in most cases, [47], but one true exception is dis-
cussed later (in Section 7).  
 
Corresponding simulations using the PowerPlex Fusion 6C System show that if a parent or a 
child is present in the database, the LR value will be higher than 1 600 and the parent or child 
will appear as the top number one candidate [46]. Also, if any sibling is present in the data-
base he or she will appear as the top number one candidate in 27 cases of 30. These simula-
tions showed that in three cases, siblings appeared on rank 19-33 with an LR between 4 and 
130 [46]. The more suspects and convicted offenders analysed with PowerPlex Fusion 6C 
System the better the familial search result, but finding siblings present in the database will in 
some cases still be a challenge.  
 
A Swedish normal population is used to calculate the allele frequencies [45] and the FST 
value of 0.01 is used since it is the standard value normally used at NFC [46]. 
 
First, a parent-child search is carried out and the resulting list, consisting of the reference ID 
number of the DNA profiles, is sorted by the LR values and saved. Then, a search for possible 
siblings is carried out and the resulting list is sorted on given LR’s and saved as well. The al-
ternative hypothesis for both calculations is set to “unrelated”.  
 
When Y-STR data is available and when applicable, the information can be used manually to 
narrow down the lists of candidates and/or to pin-point potential brothers that do not appear as 
top candidates. Due to legislation, no cell material from sampled individuals can be stored 
over time, meaning no additional DNA analyses of the candidates’ DNA, such as Y-STR 
analyses, can be done afterwards. If Y-STRs could be used to a larger extent it would mini-
mize the risk of missing full-siblings presented far down on the candidate list. 
 
The lists of parent-child and sibling candidates are manually supplemented with given names, 
surnames and social security number or date of birth. The candidate lists are reported in a fo-
rensic intelligence report “forensiskt uppslag” to the investigator who requested the search (an 
example is included in the Appendix).  
 
During 2019-2024, the average number of candidates in the parent-child and siblings lists 
were 17 and 25, respectively. 
  

 
12 In January to September 2019, the LR threshold 100 was used, but in October 2019 the LR value was adjusted 
to 300 where it has remained. 



 

11 
 

5.5 Capacity 
Initially, NFC committed to carry out five familial searches per month, with the goal of in-
creasing the number of searches as needed and after getting procedures in place. But the de-
mand from investigators has never reached five searches per month.  
 
The time spent for a familial search case is relatively limited. Usually, it takes a day or two to 
conduct the search, write the forensic intelligence report and issue the report. However, the 
actual average processing time in calendar days is 18, from request to reporting the forensic 
intelligence report. The reason behind is simply because the searches are normally carried out 
in batch, once a month, which means that requests have been queued up awaiting a run date. 

5.6 How the result is used in investigations 
It is up to the investigator to investigate if and how the candidates, from the top to bottom of 
each list, could be of interest for the case inquiry. Normally the top candidate should be the 
candidate of greatest interest and the first one to be further investigated. However, one needs 
to keep in mind that, especially regarding siblings, true siblings can be positioned far down on 
the list [46].  
 
Obvious questions to consider should be whether if and how an individual on the list has any 
parent, child or sibling with a criminal record being of relevant age, but also, if this relative at 
the time of the crime was situated on a geographical location of relevance. This together with 
other investigative measures may then end up with the police deciding to take an ordinary 
DNA sample from that individual for comparison and find out if the DNA profile matches the 
profile from the crime scene sample or not. 
 
The Police Region Syd has recruited an investigator who is skilled in traditional genealogy 
research, thus being experienced in performing searches for information about family mem-
bers in a variety of public as well as genealogy specific databases. This competence can be 
used in several different parts of a crime investigation and, apart from making the job more 
efficient, have other obvious benefits when exploring the candidate lists from a familial 
search.  

5.7 Number of familial searches 
Since the start in 2019, familial search has been performed on 160 unique DNA profiles (Ta-
ble 1). A few of these DNA profiles have been searched repeatedly during the years, follow-
ing renewed requests. As a result, a total of 186 familial searches have been carried out 2019-
2024 [48-53]. 
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investigation in Region Syd, could be identified thanks to a son present in the DNA database. 
The murder investigation gained new momentum as the victim could be identified, but as far 
as known the case has not yet been solved. In the third case, also a murder case in Region 
Syd, an unknown person could be identified thanks to a brother being present in the DNA da-
tabase. However despite that the DNA matched an individual, the preliminary investigation 
did not sum up for a trial, the charges were withdrawn and the case was later closed by the 
prosecutor [48]. 
 
Since 2020, four other DNA profiles have been identified thanks to familial searches, through 
the presence of a brother in three of the cases, and a father in one of the cases [50-52]. Despite 
requesting more information, it is unclear how these four identified DNA profiles affected the 
investigations and the outcomes of these cases. 
 
Also, in a few cases a familial search was requested, carried out and reported at the same time 
as the investigation leader in parallel closed the case, before anyone had the chance to investi-
gate the lists of candidates. Therefore, it is not clear if the familial search was or would have 
been successful or not. 

6 Familial searches in other countries 

6.1 United Kingdom 
As the first country, UK started to carry out familial searches using STR DNA profiles in 
2002 [6, 8]. 
 
The UK law neither supports nor prevents familial searches [8], but the Forensic Information 
Databases Service (FINDS) Strategy Board14 [55] controls the searches and must follow cur-
rent guidelines and policies [56]. This means that all searches must follow the DNA Familial 
Searching Policy for the National DNA Database (NDNAD) [57]. This, in turn, means that 
legal requirements relating to the creation, operation and maintenance of the NDNAD must be 
taken into consideration. Ethical and moral obligations with respect to the use of the DNA 
data and samples taken under Police and Criminal Evidence Act 1984, in particular the Hu-
man Rights Act 1998 and the Data Protection Act 2018, must be taken into account as well 
[56]. 
 
The familial search process in the UK starts with the identification of a potential case where 
DNA from the perpetrator is available but no match to a person has been obtained. Any rele-
vant DNA profile from any serious offences can be a good candidate. In the UK it is also pos-
sible to search DNA from unidentified human remains to find a close relative which can help 
identifying the body [56].  
 
Firstly, the familial search must be approved by a force National Police Chiefs’ Council 
(NPCC) officer, or equivalent or above, and receive budgetary approval from the Force Fo-
rensic budget holder. Then, the search must be agreed and supported by the Forensic Service 
Provider. Finally, the National Crime Agency Major Crime Investigative Support against the 
Familial Tactical Guide must assess and support the search and the Chair (or nominee) of 
FIND Strategy Board also have to give his or her approval [56]. 

 
14 The Forensic Information Databases (FINDS) Strategy Board provides governance and oversight over the op-
eration of the National DNA Database and the National Fingerprint Database. The Board includes representa-
tives of the: National Police Chiefs’ Council (NPCC), Home Office, Association of Police and Crime Commis-
sioners, Biometrics and Forensics Ethics Group, Forensic Science Regulator, Information Commissioner’s Of-
fice, Biometrics Commissioner, Scottish Biometrics Commissioner, Police and devolved administrations of 
Scotland and Northern Ireland. 
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When a familial search is approved, the current DNA profile is loaded into the familial search 
software used by the provider and two different search algorithms, based on the number of 
shared alleles, are ran. The first search algorithm searches for parents or children in the DNA 
database and the second searches for siblings. Thus, the software generates two lists of candi-
dates, each sorted by the LR. Only the reference ID of the DNA profiles of the candidates are 
included in the lists. The DNA information itself is not included. Information about geogra-
phy, age, gender and ethnic appearance of the individuals on the lists are added afterwards 
and this information is also used to rearrange the lists. Finally, the lists are completed with 
names and delivered to the investigation. 
 
During 2021-2022, 27 familial searches were carried out [58], while 13 searches were carried 
out 2022-2023 [59]. The success rate for these time periods are not stated on the homepages 
but earlier, between 2002 and 2014, the success rate has been reported to be about 17 % [8]. 
 
In the UK there are about 5 900 000 DNA profiles from unique individuals in the NDNAD as 
of March 2023. To be included, an individual must have been arrested and detained in a po-
lice station and if convicted the profile is retained indefinitely [60]. The number of inhabitants 
in the UK is 67 million which means that an equivalent of 9 % of the population is included in 
the NDNAD. 
 
If one compares familial searches in the UK with those carried out in Sweden, the following 
is noted. The system(s) used for familial searches in the UK is not public information. How-
ever, the software(s) used by the Forensic Service Provider in the UK and Familias used in 
Sweden both use shared alleles to search for candidates and LR to sort the candidates. Famil-
ial searches are not covered by legislation in the UK as they are in Sweden. On the other 
hand, familial searches are far more strictly regulated and handled in UK as compared to Swe-
den. The regulations in the UK decides which categories of crimes familial searches can be 
relevant in, and a formal approval from an independent board is needed.  

6.2 The Netherlands 
In the Netherlands, familial searches using STR DNA profiles have been carried out since 
2012 following the introduction of a legislation covering the use of DNA kinship investiga-
tions in criminal cases, including familial searches. The legislation allows familial searches in 
police investigations of serious, unsolved criminal cases with eight years of imprisonment in 
the penalty scale, including violent deaths and sexual assaults [8].  
 
In order for a familial search to be carried out, a pre-assessment is needed as well as an ap-
proval from an investigative judge and a mandate from a local prosecutor. 
 
The DNA profile needs to be a single source DNA profile or a single DNA profile deduced 
from a mixture DNA profile [61]. The pre-assessment needed is basically to evaluate techni-
cally if the DNA profile in question is or can be made suitable for familial searches. The fol-
lowing checks and actions are done: Firstly, a minimum of 15 STR loci are required. Sec-
ondly, there must be enough DNA extract left so that a supplementary autosomal STR analy-
sis, Y-STR analysis and/or mtDNA analysis of the sample can be performed. Thirdly, if the 
DNA profile has not been analysed with the latest DNA kit, an upgrade of the DNA profile is 
usually also performed, but this is not mandatory. Finally, a familial search simulation is car- 
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ried out to get an idea of the number of candidates and of the chance of finding the relative if 
the relative is present in the database15. If the DNA profile meets all technical requirements, 
legal permission involving the investigative judge and the local prosecutor could be granted 
[61]. 
 
The familial searches are carried out using the Bonaparte software which was initially devel-
oped for kinship analysis in disaster victim identifications but is also used to help identify 
missing persons and unidentified human remains [62]. In the Netherlands, CODIS is used for 
storing and searching all DNA profiles in the national DNA database [28, 61] and Bonaparte 
contains a copy of the information present in CODIS, being updated and synchronised every 
night. ProbRank, a new search tool developed at the Netherlands Forensic Institute [63], is 
currently being tested for familial searches and is expected to replace Bonaparte in the future 
[61]. 
 
In the Netherlands, the search strategy is to do a parent-child search as well as a sibling search 
with the DNA profile from the actual crime scene sample. A likelihood ratio threshold of 50 
000 is used for the initial search. The candidates, usually 0-2 individuals, are investigated fur-
ther and supplementary autosomal STR, Y-STR and/or mtDNA analyses are performed [61]. 
The DNA samples themselves, from all individuals included in the DNA database, are stored 
as long as the DNA profiles are registered, which means that any DNA sample from a con-
victed offender can be re-analysed whenever needed. After analysing the autosomal STR, Y-
STR and/or mtDNA of the candidate(s) and the sample, usually there is 0-1 candidate left in 
the final list. The turnaround time for a case, after the legal permit has been obtained, is usu-
ally less than two weeks. 
 
A likelihood ratio threshold of 1 000 can also be used for familial searches when the search 
with the LR threshold 50 000 did not give a reportable candidate and the prosecutor wishes to 
search again with a slightly higher chance of finding a relative (if the relative is present in the 
database) and at the same time increasing the number of candidates not being a true relative. 
Then, obviously the initial list of candidates will be longer, normally about 50 candidates, and 
the turnaround time is three months due to supplementary autosomal STR, Y-STR and/or 
mtDNA analyses of the candidates on the list. The final list is short and usually contains 0-1 
candidates [61]. 
 
Besides parent-child and sibling searches, so called pedigree searches can be carried out as 
well, for example in cases with an abandoned child. In such cases, the DNA profile from the 
child is used together with the DNA profile from the putative mother, whose DNA often can 
be found on the child’s clothes, to search for the father [61].  
 
In the Netherlands, Y-STR is analysed if needed for a case, such as sexual assault cases with 
low amount of male DNA or cases including male and female mixture DNA profiles. The Y-
STR data for the convicted offenders is registered in the DNA database in addition to the au-
tosomal STR DNA profile. Currently, there is Y-STR data registered for about 80 000 (20 %) 
of the convicted offenders in the database. Y-STR familial searches are allowed and may be 
used to find for example male relatives, as cousins and uncles, of someone who left a crime 
scene sample [61]. 
 

 
15 The simulations are carried out in Wolfram Mathematica (https://www.wolfram.com/mathematica/) using an 
in-house script. The input values are the database size, including information about the proportion of the profiles 
having information in 10, 16 or 23 loci, the actual DNA profile to be familial searched and the LR threshold cho-
sen for the search. The number of estimated candidates indicates the expected workload for upgrading the candi-
dates, mainly autosomal STR and Y-STR upgrades but also a small number of mtDNA upgrades. The result of 
the simulation can help prioritizing searches, if needed. 
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Moreover, if a DNA profile from a crime scene sample contains a “rare allele”, this allele 
alone can be used to search for individuals in the database who have the same allele in their 
DNA profile. Individuals sharing the same “rare allele” may be close relatives and such 
matches can be investigated further [61]. 
 
Since 2012, familial searches have been carried out in 140 cases in the Netherlands. Twelve 
potential relatives have been found so far thanks to these searches, which gives a success rate 
of 9 %. 
 
There are about 400 000 DNA profiles from convicted offenders registered in the Dutch DNA 
database. To be included an individual must have been convicted for a crime with at least 2 
years of imprisonment in the penalty scale. The offence determines how long the DNA profile 
is kept. If the offence carries a maximum sentence of at least six years, the DNA profile will 
be kept for 30 years. If the offence carries a maximum sentence of fewer than six years, the 
DNA profile can be kept for up to 20 years [64]. The number of inhabitants in the Netherlands 
is 17.7 million which means that an equivalent of 2 % of the population is included in their 
national DNA database. 
 
If one compares familial searches in the Netherlands with searches in Sweden, there are some 
differences. The first is the use of different software, Bonaparte and Familias, both initially 
developed for another purpose: kinship analyses. The second difference is that searches are 
more strictly regulated in the Netherlands, for examples in terms of the categories of crimes 
accepted for the search and the formal acceptance to perform it. A third difference is that in 
the Netherlands all DNA samples taken from individuals are saved as long as the DNA profile 
remains in the database, whereas in Sweden the sample can be kept only for a restricted pe-
riod of time. Consequently, in contrast to the Swedish situation, the Dutch approach provides 
a high degree of flexibility for future needs, including supplementary DNA analyses of the 
candidates from a familial search - such as Y-STR analyses – and thus generates a more pre-
cise and shorter list of match candidates to the crime investigation. 

6.3 Spain 
In Spain, legislation regulating their national DNA database dates from 2007 [26]. The law 
states in which crime categories DNA sampling can be carried out, that DNA profiling can be 
useful in the identification of unidentified human remains and missing persons, which institu-
tions that are authorized to analyse genetic profiles, as well as when the DNA profiles must be 
removed from the database [26].  
 
The legislation states that it is non-coding regions of DNA that can be registered and used. As 
a consequence, Spain has since the beginning registered both autosomal STR DNA and Y-
STR DNA in their database [26]. The analysis and registration of Y-STR DNA was a rare 
event from the start. In 2013, however, Y-STR analyses became more common and since the 
year 2020 Y-STR analyses are carried out for all male DNA samples from suspects and con-
victed individuals and when applicable also regarding crime scene samples. 
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In Spain, familial searches have been carried out since 2012, when the National Commission 
for the Forensic Use of DNA (CNUFADN)16 [65], proposed that the national DNA database 
could be used to carry out familial searches, using both autosomal STR DNA and Y-STR 
DNA [66, 67]. The Commission concluded in their report that familial search is advisable and 
a valuable tool for finding perpetrators of serious crimes. They also noted that the new gener-
ation analysis systems of autosomal STR DNA and Y-STR DNA offer high discrimination 
power. However, the Commission stated that a judge must give authorization and that familial 
searches can only be carried out in serious crimes such as acts of terrorism, murders and sex-
ual assaults. Furthermore, such searches may only be carried out when all other investigative 
actions have been taken and that the impact on human rights is minimal [66, 67]. 

A new DNA database legislation is expected in Spain. According to a draft legal bill, the leg-
islation will mainly follow the suggestions and conclusions previously stated by the 
CNUFAD in 2012 [26]. 
 
Familial searches with autosomal STR DNA are used for example when searching for a per-
petrator of sex-related crimes using abortive remains or to find the parents in cases with aban-
doned and dead infants [61]. The success rate of Spanish autosomal-based STR familial 
searches is unclear. 
 
Thanks to the extensive number of Y-STR data in the Spanish DNA database, Spain also car-
ries out Y-STR familial searches, mainly to help find perpetrators in sexual assault cases [26]. 
Spain has reported a success rate of 28 % when doing Y-STR familial searches to find a male 
criminal via his male relatives and so far, they have been able to solve more than 30 crimes 
[26].  

The familial searches in Spain are carried out in CODIS using the Pedigree Tree Search tool. 
The tool in CODIS was originally developed for kinship analysis for unidentified victim iden-
tification and missing persons, but can be used to carry out familial searches using specific 
settings [39, 26]. The Y-STR familial searches are carried out in CODIS as well, using the 
Identity Search function [26]. 

The Spanish DNA database contains more than 460 000 DNA profiles from suspects and con-
victed offenders and more than 70 000 (15 %) of these profiles contains data in at least 14 Y-
STR loci besides the usual autosomal STR loci. The DNA profiles from suspected criminals 
are deleted upon acquittal and normally the DNA profile from convicted offenders is deleted 
after 20 years. The number of inhabitants in Spain is 48,3 million which means an equivalent 
of 1 % of the population is included in their national DNA database [26]. 
 
If one compares familial searches in Spain with those carried out in Sweden, there are some 
differences. The first difference is the use of different software, CODIS and Familias. The 
second difference is that familial searches are not yet regulated in the Spanish legislation. 

 
16 The National Commission for the Forensic Use of DNA (CNUFADN) acts in plenary sessions or through a 
Technical Steering Committee: The plenary session comprises a chairperson (the head of the Department for 
Relations with the Justice Administration), two deputy chairs (the director of the National Institute of Toxicol-
ogy and Forensic Sciences and a representative from the office of the Spanish Secretary of State for Security) 
and as voting members, a judge, a public prosecutor, representatives from the National Institute of Toxicology 
and Forensic Sciences, the Spanish forensic police service, the criminal investigation department of the Spanish 
Civil Guard and the police forces of the autonomous regions (with DNA laboratories integrated into the police 
database), as well as experts on bioethics and genetics. The Technical Steering Committee is chaired by the di-
rector of the National Institute of Toxicology and Forensic Sciences and have representatives from the laborato-
ries of the security forces, and a representative of the Institute, who will function as secretary. Different working 
groups can be created to focus on different tasks.  
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sharing one allele at each locus indicates a potential familial relationship, as for parent-child, 
this information may be used to solve cases. In the US, familial searches are defined as inten-
tional searches for parent-child or siblings and can only be done if the state law allows it, 
while on the other hand “partial matching”, as achieved using the moderate search mode, is 
regarded as a type of excess information obtained when doing regular searches. This infor-
mation can be disclosed and used further in the investigation depending on whether or not it is 
allowed by the legislation and/or procedures [69]. In Maryland and Washington D.C. familial 
searches are prohibited. In Alaska, Georgia, Massachusetts, New Mexico, Nevada and Ver-
mont neither “partial matches” are reported, nor are familial searches carried out, although 
there are no specific laws by which it is either allowed or prohibited. Meanwhile, Minnesota, 
Pennsylvania and Tennessee are reviewing the possibility of including familial searches in 
their respective legislation [70]. 
 
It would be too extensive for the purpose of this report to compare familial searches in the US 
with familial searches in Sweden. Mostly because familial searches are not allowed on the na-
tional level in the US but also because the states allowing for familial searches have different 
legislations and different ways of carrying out their searches.  

6.5 Familial searches in other countries 
In addition to the countries and states already mentioned, several other countries also carry 
out familial searches, to varying degrees and with varying levels of regularity. The approach 
to familial searches also varies, as does the reporting. While working on this report, some in-
formation about familial searching in other countries was found. For those interested, a selec-
tion of the information gathered is presented below, along with references for further reading.  
 
In Australia and New Zealand, there is no specific legislation that either allows or prohibits 
familial searches and in practise the process in both countries resembles that in the UK [70, 
71]. 
 
In Hungary, familial searches have been carried out since 2016 using Familias [40]. In Hun-
gary, there is no legislation regulating these searches although specific regulations have been 
requested to formally legalise its use. The main argument is to prevent violations of personal 
autonomy and genetic privacy [72]. 
 
Israel recently reported that they have started to carry out familial searches using the CODIS 
Pedigree Tree Search tool, mainly in high profile cases where no more investigational leads 
are to be found [73]. 
 
France has reported the use of the low stringency search strategy18 in CODIS for familial 
searches [74, 28].  
 
In Belgium, new legislation was adopted in 2023, that allows for familial searches using both 
STR- and Y- STR DNA profiles [75].  
 
Austria and Romania have reported that they carry out familial searches on a regular basis, 
whereas the Czech Republic, Estonia, Finland have reported that they carry out familial 
searches albeit to a very limited extent [28]. 
 

 
18 Low stringency is defined as a match where a target and a candidate must share at least one allele. An example 
of a low stringency match is when 11,12,13 match 11,14. 
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The current legislation in Canada does not allow for familial searches. However, the National 
DNA Data Bank (NDDB) Advisory Committee concluded that using familial searching in the 
NDDB is consistent with its purpose, solving crimes using the convicted offender index [76]. 
So far, and to our knowledge, there is no legislation that enables familial searches in Canada, 
even if familial searches have been reported to be carried out on at least one occasion, in 2002 
[77]. 
 
Finally, in Norway the legislation does not allow familial searches in the law enforcement 
DNA database [34]. However, in 2023 Norway solved its first case using commercial genetic 
genealogy databases [78]. The reason behind why iFGG is deemed possible but not familial 
searches, is that the users sending their DNA data to the commercial genetic genealogy data-
bases can voluntarily choose to allow their DNA data to be used by law enforcement to solve 
crimes via the so called “opt-in” function [34], set in contrast to persons having their DNA 
profile in a law enforcement DNA database due to a conviction or suspicion of crime. 

7 Limitations, challenges, potential use and future perspectives 
Familial searches can only help identify unknown criminals who have criminal relatives in 
law enforcement DNA databases. From a general perspective, most individuals who leave 
their DNA at a crime scene have no criminal relatives, or at least no criminal relatives found 
in a law enforcement DNA database. 
 
Even if a close relative is included in a national DNA database, he or she might still not be 
identified through familial search. Siblings, in particular, can be found far down the ranked 
list or even be missed entirely, if their forensic STR DNA profiles are limited in number of 
loci, too dissimilar or if the shared STR allele values are too common. This was found to be 
the case in a murder case from 2005, the so called “Stuvkällarmordet”. When the murderer 
finally was identified in 2023, after 18 years and thanks to standard DNA sampling following 
a minor offence, it was revealed that at least one of the murderer’s siblings was included in 
the national DNA database when the DNA profile from the murder case was familial searched 
in the beginning of 2019. The actual brother appeared on the siblings’ list but in the lower 
part. In this case, the murderer was missed, partly due to the low ranking but partly also be-
cause the investigators were looking for an older perpetrator than the actual sister of the 
(brother) candidate on the list [79, 80].  
 
Due to current legislation, Sweden has a relatively high turnover of both suspects and con-
victed individuals in the DNA database compared to other countries such as the UK, the Neth-
erlands and Spain. As a result, the DNA profile of a criminal’s close family member may 
have been included in the DNA database at an earlier stage but subsequently deleted by the 
time a familial search is carried out. In that perspective, countries such as the UK, the Nether-
lands and Spain have an advantage in terms of database retention since DNA from convicted 
individual usually remain in the DNA database for a longer period of time than in Sweden, in 
the UK for an indefinite time period. But on the other hand, the Netherlands for example, do 
not permit DNA from suspected individuals to be added in the DNA database, until after con-
viction and for more severe crimes. From this perspective, despite turnaround times and avail-
ability in the database, the Swedish legislation allowing for DNA collection and registration 
from suspects in the database, provides a distinct advantage despite the shorter sample reten-
tion time. This approach enables the resolution of crimes committed by suspects before they 
are eventually convicted for another crime. The effectiveness of both regular database 
searches and familial searches depends on several factors: the conditions under which a sam-
ple can be collected, the duration for which the physical DNA sample can be stored, and the 
retention period of the DNA profile within the database. 
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Since Sweden started using the PowerPlex® Fusion 6C System during spring 2023, the pro-
portion of the DNA profiles in the databases of suspects and convicted offenders containing 
data from 23 autosomal STR loci, instead of 15, is steadily increasing and will continue to do 
so19. As the proportion of DNA profiles with data from 23 STR loci increases, the number of 
familial search candidates decreases due to the improved stringency provided by the addi-
tional information. At the end of 2024, approximately 33 % of the suspect and convicted of-
fender DNA profiles in the database were based on 23 STR loci. By that time, six familial 
searches had been carried out using crime scene samples containing data for 21-23 STR loci. 
These searches produced parent-child lists with an average of three candidates and sibling 
lists with an average of 12 candidates. This marks a significant reduction compared to the pe-
riod from 2019 to 2023, when the average number of candidates was 20 for the parent-child 
lists and 31 for the sibling lists. Shorter and more precise lists are beneficial for the police in-
vestigation by narrowing the pool of candidates, thereby making the investigative process 
more efficient. Also, shorter and more precise candidate lists enhance privacy protection, re-
ducing unnecessary investigation of unrelated and thus irrelevant individuals. 
 
In Sweden, familial searches are carried out only upon request from case investigators who 
should contact NFC before submitting a formal request. If a case investigator is unaware of 
this tool, or does not receive a recommendation from a reporting officer at NFC to use this 
tool, the tool will not be utilized. From this perspective, it would be straightforward to intro-
duce a standard procedure to carry out familial searches on selected crime scene profiles from 
certain categories of crime without the need for a formal case-specific request. In such cases, 
one could consider reporting only top candidates with an LR value of, let’s say, greater than 
500 000. Such a high LR value would strongly indicate a close relationship and could be re-
ported to case investigators. However, a first and simpler measure to make investigators more 
aware of this tool is to ensure that information about familial searches is available on all rele-
vant police information portals. 
 
Familial searches could be carried out either once or repeatedly, and over the years, some 
DNA profiles have been searched multiple times following new requests. However, the fre-
quency of repeated searches raises an important question: how often should these searches be 
carried out, considering the possibility that a relative may enter or leave the database? Should 
it be performed once every year or even more frequently, or less frequent? There is no defini-
tive answer to this question. Nevertheless, the current recommendation given is to request a 
repeated search once every year. 
 
In the Netherlands and Spain, Y-STR data is used to narrow down the candidate lists obtained 
with familial searches. In both countries any available Y-STR data is included in their DNA 
databases. In the Netherlands, under certain conditions, Y-STR analysis of male DNA sam-
ples is carried out and the Y-STR DNA profile is included in the database together with the 
autosomal STR DNA profile. In addition to this, the DNA samples themselves, from con-
victed offenders, are stored as long as the DNA profiles are included in the database. There-
fore, Y-STR analyses can always be carried out afterwards if and when needed. In Spain, the 
Y-STR loci are always analysed for male DNA and the Y-STR data is included in their DNA 

 
19 It is easy for a police officer to check whether a suspected individual is already registered in the DNA data-
base. If the individual is already included, there is no need to take a new sample. However, when the NFC 
started using PowerPlex® Fusion 6C System, the police were encouraged to collect new samples from suspects 
whose DNA was already registered in the database. Therefore, when a police officer checks if a suspect is regis-
tered in the DNA database, the system indicates whether the individual is registered but also if a new sample is 
needed, to update the DNA profile with PowerPlex® Fusion 6C System. Before 2023, when PowerPlex® Fusion 
6C System was introduced, approximately 32 000 DNA samples were collected annually. In 2023 and 2024, 
about 51 000 (45 000 from suspects) DNA samples were collected each year, thanks to both new and updated 
samples. 
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database routinely. In both the Netherlands and Spain, available Y-STR data can be used right 
away to narrow down the candidate lists from familial searches, when applicable. Obviously, 
such an approach will refine the searches and narrow the candidate list(s) significantly. Also, 
the risk of missing a brother far down the list as described earlier with the situation in Swe-
den, will not happen. Since creating lists with individuals in general is a legal concern due to 
privacy perspectives, a short and stringent list can be seen as beneficial from that view. How-
ever, on such a list there may still be candidates who are not related to the person who is of 
interest in the case. 
 
Countries such as Spain and the Netherlands, having registered Y-STR DNA profiles in their 
DNA databases, can also carry out searches using only the Y-STR DNA profile. The Y-STR 
familial searches are easily carried out using for example the Identity Search function in 
CODIS. A search of the Y-STR from an unknown male perpetrator will identify any male, pa-
ternally related, registered in the database. Spain has reported a success rate of 30 % when 
carrying out Y-STR searches. Thus, Y-STR familial search is a very valuable tool for solving 
serious crimes in those countries that allow Y-STR DNA in their DNA databases.  
 
In Sweden, according to our current and coming new DNA database legislation expected to 
gain force in July 2025, it is not, and will not be, allowed to include Y-STR data in the data-
base. Not even data regarding XX (female) or XY (male) as revealed by the amelogenin 
marker can be registered, even though all forensic STR amplification kits since long include 
this marker. If Y-STR data could be included in the Swedish national DNA database, it would 
open up for the routine analysis of more than three Y-STR loci. This data could also be used 
to carry out Y-STR familial searches on crime scene samples left by a male, as done in Spain 
and the Netherlands today. Clearly, some of the STR kits available today come very handy in 
this perspective, as for examples the “PowerPlex® 35GY System” from Promega including 
23 autosomal STR loci and 11 Y-STR loci [81], allowing for simultaneous generation of both 
autosomal STR and Y-STR data to be registered, if allowed. 

8 Discussion 
Totally seven, previously unknown, DNA profiles have been identified in Sweden thanks to 
familial searches. That gives a success rate of 4 % which is just under half of the success rate 
of 9 % reported in the Netherlands [61]. However, the Dutch DNA database is twice as large 
as the one in Sweden and also includes a slightly larger proportion of the population com-
pared to Sweden. Overall, this may in part explain the difference in success rate. Hopefully, 
the new Swedish biometric legislation [25] will lead to an increasing number of DNA profiles 
in the database, which in turn can lead to a higher success rate for familial searches in the fu-
ture. 
 
However, it is bit of a shame that familial searches are not used more often in Sweden. Espe-
cially as the process is straightforward and the tool easy to use, as compared to the situation in 
the UK, the Netherlands and Spain, having more or less complicated procedures including ap-
provals at different hierarchy levels by different decisionmakers. In Sweden, investigators can 
request the search after verifying with NFC that a DNA profile of interest is good enough to 
search. Despite this, the number of familial searched DNA profiles has declined over the 
years, from 49 searches in 2019 to 17 searches in 2024. To increase the number of familial 
searched DNA profiles, NFC may communicate the tool better, both internally among the re-
porting officers but also to crime investigators. Perhaps a new “information tour” similar to 
the one done in 2019 could be considered. NFC could also consider a strategy to include fa-
milial searches of important and relevant DNA profiles as a standard procedure in certain cat-
egories of crimes, such as murder cases, without requiring a request. Since December 2024, 
NFC offers DNA analyses on appearance (eye-, hair- and skin colour) and biogeographical 
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ancestry of a perpetrator whose DNA has been found at a crime scene. Familial search shall 
precede such analysis, according to best practice saying that available DNA data should be 
investigated with tools available before retrieving more data by performing additional (sensi-
tive) DNA analyses [82]. The interest in these analyses is expected to increase having the 
tools available in-house and, subsequently, the more this tool is used, the more familial 
searches will be carried out as well. 
 
The legislation in many countries covers neither familial search nor the use of iFGG. In this 
perspective, Sweden was quite early to establish legislation on familial searches in 2019. 
Some countries, like the UK and Spain, lack legislation about familial searches but have rec-
ommendations that allow the use of familial searches anyway. New legislation is expected to 
gain force in Spain within the next few years, allowing familial searches using both autosomal 
STR and Y-STR data [26]. Norway has concluded that it is not allowed to use law enforce-
ment DNA databases to do familial searches in order to protect privacy rights but, on the 
other hand, they allow the use of iFGG in commercial genetic genealogy databases. The motif 
is that the users of such databases actively choose to make their DNA information available to 
be used by law enforcement to solve crimes using iFGG [34]. The trend seems to be that an 
increasing number of countries are legislating to allow the police and law enforcement author-
ities to use familial searches, Y-STR familial searches and sometimes also iFGG. Belgium is 
an example where new legislation recently has come into force that enables familial searches 
and registration of (already available) Y-STR data in their national DNA database which in 
turns also enables Y-STR familial searches [75].  
 
In the new, upcoming Swedish biometric legislation, iFGG will be allowed to be used in cer-
tain cases. That is good news for law enforcement authorities as well as for relatives in un-
solved murder and serious rape cases, and society as a whole. However, the new legislation 
still does not provide the provision for registering amelogenin and non-coding Y-STR data in 
the DNA databases. In the perspective of strengthening law enforcement in solving serious 
crime, which in fact was one of the aims when modifying the biometric legislation, it is desir-
able and eligible to look into the changes needed to include Y-STR data in the national DNA 
database. Perhaps, the background proceedings and legal text in Spain, which allows non-cod-
ing regions of DNA to be registered in their DNA database, could be useful also for Swedish 
legislators. If Y-STR could be included in the DNA databases, it would open for the possibil-
ity to routinely carry out more extensive Y-STR analysis of crime scene samples from males 
and all suspected male individuals. Then, Y-STR DNA profiles of a crime scene sample could 
be used to do Y-STR familial searches, when applicable.  
 
Solving crimes using Y-STR data only, means that only male criminals can be identified us-
ing their male relatives. However, according to recent statistics published by the Swedish Na-
tional Council for Crime Prevention (Brottsförebyggande rådet), 82 % of all prosecuted indi-
viduals in 2023 were men and 18 % were women [83]. These numbers clearly state that a 
large percentage of criminals are men, although the proportion of prosecuted women are 
slowly increasing [83]. Unfortunately, since amelogenin data is not registered in Sweden, 
there is no data available neither on how many crime scene samples that have been left by a 
male criminal nor the number of males in the DNA databases of suspect or convicted offend-
ers. Solving crimes using Y-STR data only, means that only male criminals can be identified 
using their male relatives. However, the possibility to help solve more crimes committed by 
males using Y-STR data is valuable. 
 
Obviously, Y-STR familial searches cannot be used to solve crimes committed by a female 
criminal. Also, an unknown male criminal might have female relatives in the DNA database 
which will not help solving the crime if only Y-STR familial searches are used. Autosomal 
STR-based searches and Y-STR based familial searches are therefore to be regarded as two 
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different approaches that could be used separately or as a complement to each other when no 
direct match is obtained in the DNA databases. 
 
The development and possibilities of solving crimes with DNA are constantly moving for-
ward and it is sometimes difficult for the legislators to keep pace. It is particularly good that 
Sweden by law, since 2019, allows familial searches to solve crimes and that the upcoming 
legislation will allow the use of iFGG to solve crimes. However, since the legislature so far 
has not allowed the Y-STR data to be included in the national DNA database, Sweden cannot 
use that kind of information to solve crimes. 

9 Conclusions 
The following conclusions can be drawn: 
 

• Using relatives to find a perpetrator can be achieved in law enforcement databases us-
ing familial searches, as well as in commercial genetic genealogy databases using 
iFGG. 

 
• Familial searches using STR DNA profiles is a valuable tool that can be used to help 

solve serious crimes when standard investigative measures and regular DNA database 
searches have not been successful in finding a perpetrator. 
 

• In Sweden, seven unknown DNA profiles were identified during the period 2019-2024 
using STR familial searches, resulting in a success rate of about 4 %. The success rate 
is comparable with that of other countries if consideration is taken to how large pro-
portion of the population that is included in the national DNA databases. 

 
• The candidate lists from familial searches of a DNA profile, left by an unknown per-

petrator, can be narrowed down by increasing the number of autosomal STR loci used 
and/or by using Y-STR data when applicable. Y-STR data can also reveal true broth-
ers that have ended up far down the list. 

 
• With Y-STR DNA profiles registered in a database, Y-STR familial searches can be 

carried out to find paternal male relatives, as done in Spain, the Netherlands and in 
Belgium, usually with a greater success rate than STR familial searches. To be able to 
register and use Y-STR data and Y-STR familial searches in the Swedish national 
DNA database, new legislation is required.  
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