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Background

The identification of unknown bodies is
of outstanding importance for a well-
functioning rule of law. It serves to main-
tain legal security within the society and
enables relatives and friends to receive
certainty as a prerequisite for farewell
and mourning. Furthermore, it is the
fulfilment of a final moral and legal obli-
gation towards the deceased.

In many cases, this is a challenging
task in the field of forensic sciences and
medicine. The most adequate way of
identification has to be chosen in ev-
ery single case to make the identifica-
tion process itself as rapid and certain
as possible. To do so, an effective co-
operation between investigating author-
ities and forensic sciences is essential
[2]. The extent to which identification
of unknown deceased persons is part of
everyday forensic casework, as well as
the availability of resources needed, im-
mensely depends on the circumstances
in the country of assignment.

Interpol, the international police or-
ganization, having 194 member states
(including Mexico and Germany), pro-
vides investigative support, expertise,
and training to law enforcement authori-
ties worldwide (www.interpol.int). Con-
cerning the identification of unknown
bodies, Interpol developed a protocol for
disaster victim identification (DVI) that
is used to identify victims of man-made
or natural mass casualty incidents [11].
The protocol defines so-called primary
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identifiers (odontology, fingerprints,
DNA profile) and secondary identifiers
(individual physical characteristics, e.g.
tattoos) as appropriate methods to clarify
the identity of an unknown body. The
chosen method of identification “should
be scientifically sound, reliable, applica-
ble under field conditions and capable of
being implemented within a reasonable
period of time” [11].

The situation in Mexico and
Jalisco

What are the field conditions actually like
in Mexico? The National Commission of
Human Rights (La Comisiéon Nacional
de los Derechos Humanos [CNDH])
assesses the current situation in Mex-
ico as a humanitarian crisis [6]. Since
the beginning of the so-called war on
drugs in 2006 by former president Félipe
Calderén, 37,443 dead bodies remained
unidentified nationwide by the end of
2019 [13]. Nobody knows how many of
them were part of the number of 61,637
persons that have been reported miss-
ing since 2006, according to an official
report of the Mexican government in
January 2020 [10]. In the state of Jalisco
in the year 2019 alone 2100 persons
were reported missing [19]. A total
number of 4060 dead bodies remained
unidentified by October 2019 [20]. The
number of unidentified bodies and the
resulting burden on civil society and
forensic institutes, emphasizes the need
to develop a pragmatic strategy that leads

to an improvement of the identification
process.

Goal of the study

The main goal of the study was to en-
lighten the possible role of tattoos in the
identification process of unknown bod-
ies, while considering the current cir-
cumstances in the state of Jalisco.

Material and methods

The Instituto Jaliscience de Ciencias
Forenses (IJCF) in Guadalajara is, to-
gether with its eight delegations, in charge
of the forensic services in the whole state
of Jalisco. Using the database of the
institute that contains the post-mortem
information of all bodies that under-
went autopsy, a retrospective study was
performed. The saved data of all in-
coming and complete bodies from the
Metropolitan Area of Guadalajara (ca.
5 million inhabitants) within the period
from 1 January 2019 to 30 June 2019
have been reviewed. Exclusion criteria
were an age of less than 10 years, and
bodies, whose surfaces were no longer
present or assessable due to perimortem
or post-mortem changes. Special focus
has been put on the presence of tat-
toos, the tattooed body localizations and
motives.

The presence of tattoos has been as-
sessed by revision of the necropsy proto-
cols and the post-mortem photographs.
Concerning the tattooed body localiza-
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Fig. 1 A Percentage of tattooed bodies (by age groups and sex; left male, right female)

tions, the following six regions were dis-
criminated: head and neck, trunk, shoul-
ders and upper arms, lower arms and
hands, genitalia and buttocks, legs and
feet. According to existing literature [3],
head and neck as well as lower arms and
hands were defined as body regions, that
are usually exposed during everyday life.
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Fig. 2 < Frequency
of tattooed body
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The process of defining a classifica-
tion for the tattoo motives involved all
authors working at the IJCF. The aim was
to establish an objective and practice-
oriented grouping of the most common
tattoos. In a consensus, a final classi-
fication has been established with the
following 11 groups (keywords): letters
and/or numbers, human, animal, plant,

object, religious symbol, other sym-
bol, tribal/ornament/geometric, fantasy/
demon/comic, others, unrecognizable.

Results

Of all the 2342 bodies reviewed, 2045
matched the inclusion criteria, and were
considered for further analysis.

Age and sex

Of the 2045 deceased individuals, 1793
were male (87.7%) and 252 were female
(12.3%). Due to the study design, the
youngest deceased included in the anal-
ysis was 10 years old, the oldest 95 years
old (median: 36 years, mean: 39 years).

Presence of tattoos

In total, 936 deceased (45.8%) were tat-
tooed, with 46.8% of all the male bodies,
and 38.5% of all the female bodies having
at least 1 tattoo. The youngest tattooed
body was that of a 15-year-old male, the
oldest that of an 87-year-old female (me-
dian: 32 years, mean: 34 years).

Figure 1 shows the percentages of
tattooed deceased, discriminated by age
groups and sex. The largest proportion
of tattooed bodies was found in the age
group between 20 and 29 years (male:
67.9%, female: 61.2%).

Tattooed body regions

The most commonly tattooed body re-
gions were with decreasing frequency,
shoulders and upper arms, lower arms
and hands, trunk, legs and feet, head
and neck, and genitalia and buttocks. In
males, the three most frequently tattooed
body regions were shoulders and upper
arms, lower arms and hands, trunk. Fe-
males were most commonly tattooed on
lower arms and hands, trunk, followed
by legs and feet. Figure 2 depicts the
frequency of tattoos on different body
localizations.

To assess the extent of tattoos, the
numbers of different body regions with
tattoos were recorded for male and female
bodies (BFig.3). Of the tattooed men,
69.0% were tattooed on more than 1 body



Abstract - Zusammenfassung

region. This could only be observed in
53.6% of women.

Exposed body regions with tattoos

Looking at body regions, the study dis-
criminated between tattooed body re-
gions that are exposed during everyday
life, and body regions that are usually cov-
ered by clothing. Of all tattooed male
bodies, 63.3% had tattoos on exposed
body regions. In the tattooed female
deceased, so-called visible tattoos were
present in 74.2% (@ Fig. 4).

Taking into consideration all 2045
bodies included in the study, 29.0% of
all male bodies and 25.8% of all female
bodies showed visible tattoos. Over-
all, 28.6% of the bodies had tattoos on
exposed body regions.

Tattoo motives

The most common motives were, ac-
cording to the established classification
and with decreasing frequency, letters
and/or numbers, human, symbol (other),
plant, symbol (religious), animal, ob-
ject, tribal/ornament/geometric, fantasy/
demon/comic, not recognizable, others.
The frequency of classified tattoo mo-
tives, discriminated by sex, is depicted in
O Fig. 5. The high percentage of tattooed
letters and/or numbers in both sexes is
remarkable. To assess the diversity of
tattoos, the number of different classes
was recorded for male and female bod-
ies (BFig. 6), as well as color of tattoos
(B Fig. 7). Monochrome describes the
use of one color only, and polychrome
the use of more than one color in the
tattoos.

Discussion

The identification of unknown bodies is
of outstanding importance in many ways.
The method of identification used in ev-
ery single case should be scientifically
sound, reliable, and yield results within
a reasonable amount of time [11]. Its
suitability strongly depends on the exist-
ing local conditions, particularities, and
the population [12, 16, 17].

The value of morphological methods
to identify unknown bodies is beyond
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Abstract

The identification of unknown bodies is the
fulfilment of a moral obligation towards the
deceased, serves to maintain legal security
within a society, and gives families the
certainty they need to mourn. Taking into
account respective local conditions, the

aim should always be to achieve a secure
and quick identification. To achieve this
goal, a functioning cooperation between
investigating authorities and forensic sciences
is essential.

The main objective of this study was to
clarify the potential role of tattoos in the
identification process of unknown deceased
persons in the state of Jalisco, Mexico. Post-
mortem data of 2045 bodies from the
Instituto Jaliscience de Ciencias Forenses in
Guadalajara were evaluated.

Of the deceased 46% were tattooed (male:
47%, female: 39%), with 29% of all bodies
(male: 29%, female: 26%) showing tattoos at
body locations usually visible in everyday life
(i.e. head and neck, forearms and hands). The
male bodies were most frequently tattooed
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on the shoulders and upper arms, followed
by the forearms and hands and the torso.
Female bodies mostly showed tattoos on the
forearms and hands, followed by the torso
and legs.

Taking local tattooing habits into account,
the authors developed a classification for
tattoo motives. With decreasing frequency,
the following keywords could be assigned to
the motives: letters and/or numbers, human,
symbol (other), plant, symbol (religious),
animal, object, tribal/ornament/geometry,
fantasy/demon/comic, other.

Results of the study indicate the great
importance of tattoos as a possible mean

of identification in Jalisco, Mexico — either
as a stand-alone identification method, as

a complementary tool or for planning and
prioritizing subsequent investigations.

Keywords

Identification - Body modification - Mor-
phology - Mass disaster - Disaster victim
identification

Zusammenfassung

Die Identifizierung unbekannter Verstorbener
stellt die Erflillung einer moralischen
Verpflichtung gegentiber dem Verstorbenen
dar, dient der Wahrung der Rechtssicherheit
innerhalb einer Gesellschaft und gibt Familien
Gewissheit, um Abschied nehmen zu kénnen.
Hauptziel der vorgestellten Studie war es,
die mégliche Rolle von Tatowierungen

im Identifizierungsprozess unbekannter
Verstorbener unter den aktuell herrschenden
Bedingungen im mexikanischen Bundesstaat
Jalisco zu kldren. Hierflir wurden postmortale
Daten von 2045 Verstorbenen aus dem
Instituto Jaliscience de Ciencias Forenses in
Guadalajara ausgewertet.

Von den Verstorbenen waren 46 % tétowiert
(mannlich: 47 %, weiblich: 39 %), wobei

29% aller Verstorbenen (mannlich: 29 %,
weiblich: 26 %) Tatowierungen an im Alltag
tiblicherweise sichtbaren Korperlokali-
sationen (Kopf, Hals, Unterarme, Hande)
aufwiesen. Mannliche Verstorbene waren am
haufigsten an den Schultern und Oberarmen,
Unterarmen und Handen und am Rumpf
tatowiert. Die weiblichen Verstorbenen

Der Nutzen von Tatowierungen zur Identifizierung unbekannter
Verstorbener. Erfahrungen aus Jalisco, Mexiko

wiesen zumeist Tatowierungen an den
Unterarmen und Handen, am Rumpf und den
Beinen auf.

Unter Beriicksichtigung der lokalen Tatowier-
gewohnheiten entwickelten die Autoren eine
Klassifizierung fiir Tatowiermotive. Mit ab-
nehmender Haufigkeit konnten den Motiven
folgende Schllsselworter zugeordnet wer-
den: Buchstaben und/oder Zahlen, human,
Symbol (andere), Pflanze, Symbol (religios),
Tier, Objekt, Tribal/Ornament/Geometrie,
Fantasie/Damon/Comic, andere.

Die Ergebnisse der Studie deuten auf eine
grofe Bedeutung von Tatowierungen

als mogliches Mittel zur Identifizierung

im Bundesstaat Jalisco, Mexiko, hin - als
eigenstdndige Identifizierungsmethode, als
ergdanzendes Werkzeug oder zur Planung und
Priorisierung nachfolgender Untersuchungen.

Schliisselworter

Identifikation - Kérpermodifizierung -
Morphologie - Massenkatastrophe -
Identifizierung von Katastrophenopfern
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Fig. 3 A Number of tattooed body localizations (left male, right female)
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doubt [2, 5, 7, 11]. The relevant mor-
phological features need to be present in
the respective population and be known
or authentically documentable in an-
temortem samples. The characteristics
should be persistent and resistant to post-
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mortem changes, and the possibility of
documenting them post-mortem should
be granted.

Figures from the Mexican Register of
Missing and Disappeared Persons (Reg-
istro Nacional de Datos de Personas Ex-
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Fig. 4 A Frequency of visible tattoos on tat-
tooed male and female bodies
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Fig. 5 < Frequency of tat-
too motives (left male, right
female)

traviadas o Desaparecidas [RNPD]) show
that nationwide 17% of reported males
and 6.5% of females are tattooed. For
Jalisco, the numbers are above the Mexi-
can average: 32% of reported males, and
21.2% of reported females are tattooed
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[1]. Not yet published antemortem data
from the IJCF in Guadalajara, derived
from interviews with families who come
to the institute to search for a missing or
disappeared relative, indicate even higher
numbers: More than 50% of the reported
males and females had at least 1 tattoo,
described by relatives. The above pre-
sented evaluation of post-mortem data
from autopsies at the IJCF shows that
45.8% of all bodies (male: 46.8%, female
38.5%) were tattooed. In routine case-
workin the IJCF, tattoos regularly give the
fastest, and sometimes only hint towards
the identity of an unknown body.
Tattoos reflect the identity of the
tattooed person. They can be seen as
storytellers of experiences gathered dur-
ing life that can continue existing after

67%
53%

42%

40%

33%

Fig. 7 < Percentage
of tattooed bodies
with polychrome
tattoos (by age
groups and sex; left
male, right female)

death. From a less philosophical and
rather pragmatic point of view they are
morphological features that are suitable
to point out or ensure the identity of
a living or deceased person [4, 9, 15]. To
serve as a feature to establish an identity,
tattoos need to be unique enough. Ac-
curate ante-mortem and post-mortem
information must be available.
Post-mortem, tattoos are features that
are usually easy to document during au-
topsy. On decomposed bodies, infrared
photography and hydrogen peroxide can
be used as simple, quick and afford-
able methods to gain proper information
about their presence and motives [14,
18]. Concerning antemortem informa-
tion, a large number of datasets are gen-
erated during interviews with searching

relatives, independent of data acquired or
shared by investigating authorities. For
both the ante-mortem side and the post-
mortem side, the information collected
should be as accurate and objective as
possible. In this respect, problems can
occur when tattoos are described in order
to compare them in databases. As tat-
toosare pieces ofartand often connotated
with a symbolic meaning, their descrip-
tion should be as objective as possible
to lower interobserver bias and to take
the occasionally only rough characteri-
zations in antemortem data into account.
Proposals for such categorizations have
been developed in the past [8], although
there is no practice-oriented approach
that is applied in Mexico with respect to
typical national motives. Therefore, the
authors of the presented study developed
a pragmatic and simple classification of
tattoo motives that might serve as key-
words to characterize them as objectively
as possible.

The number of different tattooed body
regions and motives within the study, in-
dicate great significance of tattoos as pos-
sible means of identification. Especially
the high number of tattooed letters and
numbers (e.g. names and dates) can be
of major importance. Apart from this,
28.6% of all 2045 bodies included in the
study presented tattoos on body local-
izations that are usually visible during
everyday life, and may be depicted on
family photographs as well as on social
media platforms.

Taking into accountall accessible data,
tattoos can be of great importance in the
identification process, either as a stand-
alone identification method, as a com-
plementary tool or to plan and prioritize
subsequent, e.g. molecular genetic in-
vestigations.

Conclusion

The identification of an unknown body is
a moral obligation towards the deceased,
and of outstanding importance for a so-
ciety.

All available antemortem and post-
mortem information should be used to
quickly and safely identify an unknown
corpse, based on sound and reliable
forensic scientific investigations.
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Considering the results of the pre-
sented study from Jalisco and the current
situation in Mexico, the authors recom-
mend an increased use of tattoos to iden-
tify unknown deceased persons. They
can be either used as a stand-alone or
a complementary identification method,
depending on the circumstances of the
individual case.
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