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Mass disasters, whether natural, man-made, or a combination of these, often result in numerous fatal-
ities and present complex challenges in victim identification. Disaster Victim Identification (DVI) is a
structured, multidisciplinary process that aims to recover, identify, and repatriate deceased individu-
als. Globally accepted standards, such as the INTERPOL DVI guidelines, form the foundation of mod-
ern DVI operations and are actively applied across the Nordic countries. Key identification methods
include dental records, DNA analysis, and fingerprint comparison, with dental identification playing a
vital role, especially when remains are fragmented or degraded. Effective DVI requires collaboration
between police, forensic experts, and healthcare professionals.

This paper outlines the organisation, protocols, and identification techniques used in mass fatal-
ity incidents, with a focus on the Nordic context. It also addresses current challenges, such as a loss of
antemortem data, contaminated DNA and technological limitations, and emphasises the importance
of preparedness, training, and high-quality dental record keeping. As future mass disasters are inevi-
table, the dental profession must remain ready to contribute to DVI efforts by ensuring accurate and
accessible documentation and engaging in forensic odontology networks.

Keywords: Mass disaster victim, Mass fatality event, Disaster Victim Identification, Personal
identification

Clinical relevance

Dental professionals may be called upon to support DVI efforts following mass disasters, both nationally
and internationally. Accurate dental records, including high-quality charting and radiographs, are essen-
tial and critical for successful identification.

Dental records should be retained either for at least 10 years after a patient’s last visit (e.g., Sweden,
Denmark and Norway) or 12 years from death or 120 years from birth (Finland). In Iceland, it is manda-
tory to keep all your records for as long as you are practising dentistry. After retirement, the dentist is to
turn the records in to The Directorate of Health in Iceland.

Pre-disaster preparedness, including familiarity with DVI procedures and INTERPOL guidelines,
enhances the profession’s ability to respond effectively. Forensic odontology offers an important opportu-
nity for dentists to contribute to society in times of crisis.
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hroughout human history, the world has re-

peatedly experienced mass disasters (1). In

modern times, large-scale incidents such as
the 9/11 terrorist attacks in 2001, the Bali bombings
in 2002 and the Asian tsunami in 2004 have occurred.
Additionally, smaller-scale incidents, including mi-
grant boat disasters, fires, and terrorist attacks, con-
tinue to take place (2). Due to globalisation, climate
change, and advancements in transportation technol-
ogy, the frequency and impact of disasters have in-
creased significantly (3).

According to the United Nations Office for Disas-
ter Risk Reduction (UNDRR), a disaster is defined as
a serious disruption in the functioning of a communi-
ty or society at any scale, caused by hazardous events
interacting with conditions of exposure, vulnerability,
and capacity. This disruption leads to one or more of
the following: human, material, economic, and envi-
ronmental losses and impacts (4). The terms Mass Dis-
aster Incident (MDI) and Mass Fatality Incident (MFI)
are used interchangeably to describe any incident in
which the number of fatalities exceeds the capacity of
local resources and authorities to manage (5).

Larger-scale disasters may involve tens or even
hundreds of thousands of victims in a single event and
require support from national or even international
services. Small-scale disasters, on the other hand, typ-
ically involve a number of fatalities that surpass the lo-
cal community’s capacity to respond (4). To further de-
fine different types of disasters, various classifications
have been proposed, one common one of which distin-
guishes between “natural” and "man-made” disasters
(6). Of course, a major disaster may also be a combina-
tion of events—for example, a plane crash caused by a
terrorist attack.

Furthermore, a mass disaster may be closed
which occurs when there is prior knowledge about the
individuals involved, often based on information re-
trieved from passenger lists or other reliable sources.
In contrast, an open disaster is characterised by lim-
ited information about the victims, as seen in natural
disasters. A mixed disaster combines elements of both
closed and open disasters, such as a plane crash into
a shopping mall, where some victims are known (e.g.,
passengers) while others remain unidentified (e.g., by-
standers) (1).

Regardless of the cause, each disaster presents
unique challenges in the recovery, identification, and
repatriation of victims (1). While disasters vary in scale,
environment, and operational circumstances, they of-
ten result in unidentified victims, creating significant
challenges for forensic professionals and investigative
teams (7). The identification of human remains is a
crucial forensic process, not only as a fundamental hu-

man right but also for judicial, ethical, civil, and crimi-
nal investigative purposes (3).

The concept of Disaster Victim Identifi-
cation (DVI)

The outcome of a mass fatality incident (MFI) response
requiring the identification of numerous victims de-
pends heavily on structured and efficient organisation
throughout the entire recovery process. Due to the
complexity of such operations, they require the coordi-
nated efforts of multidisciplinary, well-trained teams.
In response to these needs, several international guide-
lines for post-disaster operations have been developed.
INTERPOL published its first Disaster Victim Identifi-
cation (DVI) guidelines in 1984. These are maintained
and continuously improved by an international DVI
Working Group composed of forensic and law enforce-
ment experts who meet annually to share experienc-
es and refine procedures (1). The primary aim of the
INTERPOL DVI Guide is to establish baseline stand-
ards for conducting DVI operations globally. It also
includes standardised forms for the structured docu-
mentation of antemortem (AM) and postmortem (PM)
data to support accurate and consistent victim identi-
fication (8, 9).

Following the 2004—2005 Southeast Asia tsu-
nami (Figure 1 A, B), the guidelines were significant-
ly expanded based on lessons learnt during one of the
largest international DVI operations to date. The most
recent version was published in 2023. Widely accept-
ed by INTERPOL’s 196 member states, the guidelines
have been applied in numerous international DVI ef-
forts (3). The Nordic countries fully adhere to these
standards and actively contribute to the INTERPOL
DVI Working Group. In military contexts, DVI oper-
ations follow specific standards. For instance, NATO
has issued a guideline on forensic dental identification,
which aligns closely with the INTERPOL framework.
Additionally, due to the ongoing challenge of identi-
fying deceased migrants, new protocols have been de-
veloped for comparing postmortem and antemortem
facial images (10).

Identification methods in mass disasters

In mass disasters, victim identification methods are
chosen on the basis of the degree of damage and con-
dition of human remains. The victims may be iden-
tified by so-called identifiers, and we distinguish be-
tween primary- and secondary identifiers. There are
only three internationally accepted primary identifi-
ers; comparative dental analysis, friction ridge analy-
sis (fingerprints, palm prints or footprints) and DNA
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Figure 1. A, B. During the DVI operation in Thailand in 2005, a large number of forensic odontologists from various count-
ries, including the Nordic nations, participated. On the left, containers used for temporary storage of the deceased awai-
ting examination. On the right, a forensic odontologist works alongside a forensic pathologist and crime scene technicians

in the examination of a deceased individual.

analysis. A positive conclusion from either of these
three can independently establish identity, but in mass
disasters two or more primary identifiers are preferred
to reduce the risk of bias. Unique serial numbers from
medical implants, such as hip joint implants, may also
be used as reliable identifiers. To date, no such serial
number exists in dental implants; however some im-
plant producers mark their implants with batch num-
bers.

Secondary identifiers can support a conclusion
based on primary identifiers, but are not strong enough
to be used to independently establish identity. These
include medical information and history, such as the
evidence of disease, fractures or surgical procedures,
scars, heart pacemakers and prosthetic or other med-
ical devices. Tattoos, piercings and moles may also be
used as secondary identifiers in case AM data is avail-
able for comparison. Secondary identifiers can also be
police technical- and tactical information, such as all
effects found on the remains of victims, e.g. jewellery,
clothing and personal identity documents, as well as
observations at the crime scene. Visual identification
by a witness or relatives causes extensive psychologi-
cal stress in confrontation with the deceased and is not
considered to be a reliable identification method (9).

The Organisation of DVI in the Nordic
countries

The Nordic countries all apply the INTERPOL DVI
guidelines as member countries. Representatives of the
DVI-teams in the Nordic countries actively participate
in the INTERPOL DVI working group and the contin-

uous updating of the INTERPOL DVI guidelines. For
decades the Nordic DVI-teams have had a tradition of
regular DVI conferences circulating between the Nor-
dic countries. These meetings comprise mutual exer-
cises and exchange of experience between the Nordic
colleagues of the DVI disciplines (police, pathologists,
forensic odontologists, geneticists, anthropologists).
Regular Nordic meetings strengthen the collaboration
between the Nordic DVI-teams.

Nordic DVI-teams have collaborated successfully
in relation to several international and Nordic DVI-
actions, e.g. Scandinavian Star (1990) and Thai Tsuna-
mi (2004-2005) to mention a few. For decades Nordic
forensic odontology experts have successfully collabo-
rated on providing an international intensive training
course on forensic dental disaster victim identification.
Forensic odontologists also regularly participate in
joint exercises with the Nordic countries (Figure 2).

DVI: A Structured Approach from Scene
Recovery to Repatriation

The DVI framework is composed of four structured
phases. The proper execution of these phases ensures
scientific accuracy, legal validity, and respectful han-
dling of the deceased, culminating in repatriation and
support for bereaved families.

1. Scene Recovery

Immediate Response Teams (IRTs) are deployed at a
very early stage to conduct a rapid reconnaissance of
the disaster area. Their task is to gain an initial over-
view of the scope and nature of the incident, assess
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Figure 2. Forensic odontologists working side by side
with crime scene technicians in the management of the
deceased. Photo taken during the Barents Rescue 2019
Nordic exercise.

logistical needs, and inform the planning of the full
DVI operation. This early assessment is critical to en-
sure that subsequent recovery efforts are carried out
efficiently and in accordance with forensic standards.
Once the site has been assessed and secured, the sys-
tematic recovery of human remains and associated
evidence begins. This phase is primarily carried out
by crime scene investigators (CSIs) with specialised
training in DVI procedures. They operate under strict
chain-of-custody protocols to preserve evidentiary in-
tegrity and prevent contamination (8, 11).

Each set of remains is meticulously documented
in situ, with attention paid to contextual factors such
as clothing, personal effects, and body positioning,
elements that may serve as vital identifiers. In cas-
es where the disaster site is also classified as a crime
scene, traditional crime scene investigators and DVI-
trained forensic technicians must work side by side

(11).

2. Postmortem Data Collection

Once remains are transported to designated mortuary
facilities, detailed postmortem (PM) examinations are
conducted (Figure 3). Forensic pathologists, odontolo-
gists, anthropologists, and DNA analysts collaborate to
collect primary identifiers such as dental information,
fingerprints, and DNA samples. Secondary identifiers,
such as scars, tattoos, surgical implants, or personal
items, are also recorded.

In complex cases involving decomposition, frag-
mentation, or trauma, digital imaging tools, including
CT scans, 3D reconstruction, and virtual autopsy tech-
niques, are employed to enhance documentation and

analysis (12). Postmortem data is collected by using
Interpol’s standardised pink forms, ensuring consist-
ent documentation across cases.

3. Antemortem Data Collection

Antemortem (AM) data is obtained from families,
healthcare providers, and official registries. This in-
cludes dental records, medical files, photographs,
fingerprints, and biological reference samples from
relatives. In settings where documentation is limited,
international cooperation and data-sharing platforms
are vital for retrieving relevant information (8). All
AM data is digitised and formatted to align with PM
records, preparing both datasets for the reconciliation
phase.

4, Reconciliation

The reconciliation phase is the core of the identifica-
tion process. Here, multidisciplinary teams compare
AM and PM data in order to determine matches. Posi-
tive identification is established through concordance
between primary identifiers, such as dental or DNA
matches, and may be supported by secondary indi-
cators and contextual evidence (13). Each case is re-
viewed to ensure accuracy, and formal identification
reports are issued.

Importantly, it is the responsibility of the police
authority in the affected country to formally establish
and confirm the identity of the deceased individuals.
Only after this legal identification has been made can
death notifications be delivered to families and the re-
patriation of remains proceed.

Figure 3. Postmortem registration in the mortuary follo-
wing a mass fatality incident. Two forensic odontologists
examine the oral cavity while two fingerprint experts
simultaneously perform fingerprinting.
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Challenges in Disaster Victim Identifica-
tion

Challenges to DVI may arise when human remains are
fragmented, burnt or comingled. Relevant expertise at
the scene is needed in these cases, especially forensic
archaeologists or anthropologists who can establish a
grid over the site and record recovery location for acci-
dent reconstruction or criminal investigations. Highly
fragmented and fragile human remains must be care-
fully packed for transportation from the field to the
mortuary by specialists (14). In natural disasters and
during armed conflicts, dental identification may face
unique problems due to a compromised infrastructure,
destruction of antemortem records from local dental
clinics, and a loss of communication lines (3, 15, 16).
A presumed identity of the deceased must be
known so that AM dental records can be located. The
same concerns DNA analysis since familial AM com-
parison samples are needed for identification. One
challenge is the fact that DNA testing cannot dis-
tinguish siblings of the same sex and from the same
parents when no direct personal reference sample is
available from them, such as a tissue sample taken
in healthcare or other individualizing data (17). Al-
though DNA analysis is an important and reliable
identification method, the technique is a sensitive and
sometimes time-consuming procedure, and requires
sophisticated machines and fully trained laboratory
specialists (3). In the future, the fully automated rap-
id DNA identification systems developed for fieldwork
may have a more important role in DNA analysis (19).
In mass disasters, there is a high risk of DNA con-
tamination, primarily from commingling with other
human remains (18). There may be a delay in recover-
ing human remains from the disaster, causing decom-
position which may complicate DNA and fingerprint
analysis (19). Since teeth are the hardest structures
in the human body and are located within the mouth
and jawbones and protected largely from the environ-
mental and physical conditions, intact teeth are a good

source for DNA analysis (20). In high temperatures the
DNA will decay, but dental materials may provide fo-
rensic evidence even after exposure to 900 °C temper-
atures (21). The new DNA technology enables genetic
samples to be used to distinguish a person’s physical
characteristics by identifying eye, hair or skin colour
and, thus, providing an additional tool in identifying
an individual (22).

In friction ridge analysis in decomposed and
mummified extremities, however, multiple advanced
processing techniques exist for rehydrating the skin.
The advantage of friction ridge analysis is the world-
wide collection of AM fingerprints, for example, for
visa and passport databases, which can be used for
comparison. New digital fingerprint capture technol-
ogy has been developed and the Malaysian Airlines
Flight 17 (MH17) incident is a recent example of a DVI
event in which it was utilised (17).

Conclusions

Mass disasters, whether natural or man-made, present
significant challenges in the recovery and identifica-
tion of victims. Dental professionals play a critical role
in Disaster Victim Identification (DVI), particularly
when other identification methods are compromised.
Adherence to INTERPOL DVI guidelines ensures a
standardised and effective approach. In the Nordic
countries, well-established DVI collaboration and pre-
paredness have contributed to successful international
and national responses.

As future mass disasters are inevitable, strength-
ening the integration of dental professionals into na-
tional DVI strategies is essential. This includes ongoing
education in forensic odontology, participation in DVI
networks, and a continued focus on accurate, com-
prehensive dental record keeping. Through readiness
and collaboration, the dental community can support
the timely, dignified identification and repatriation of
disaster victims, serving both humanitarian and legal
purposes. ll
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