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ABSTRACT

Background and Aims: The comparison of post-mortem evidence to ante-
mortem data is the usual approach Forensic Odontologists take in managing
human identification cases. Although dental charts and radiographs are widely
used as ante-mortem dental evidence, photographs, including non-clinical ones
such as selfies are not regarded as such. Therefore, photographs are not
regularly assessed in identifying the deceased. This cross-sectional study was
aimed to investigate the possible contributions of selfies in human identification
and to suggest a structured methodology to assess selfie images with the data

collected.

Material and methods: An e-survey composed of five open and seven close-
ended questions was designed using JISC Online Surveys programme (2020) to
explore the opinions of practising Forensic Odontologists and related
professionals on the use of photographs and selfies in human identification.
Responses to the survey were collected and analyzed into descriptive charts and

statistics.

Results: Eighty-two out of 200 professionals completed their responses (40.8%
response rate). 73.2% of them acknowledged that selfies could be used as a
main or adjunct evidence in dental identification. Experienced participants in
selfies assessed dental anatomy (n = 6), dental restorations (n = 6), craniofacial
landmarks (n = 5), oral soft tissues (n = 3), and implement the use of photo-
editing software (n = 3) when provided with photographs to analyze using the

direct comparison technique.



Conclusion: It may be concluded that selfies could be supplementary dental
ante-mortem evidence. The designing of a step-by-step visual analysis of dental
characteristics on a selfie photograph could subsequently be incorporated into
official Forensic Odontology association guidelines worldwide. Further research

in this area should be carried out along with the advancements in technology.

Keywords: Dental Evidence, Forensic Dentistry, Human Identification, Forensic

Photography, Selfies, Guidelines



INTRODUCTION

Comparative dental analysis that is routinely used to dentally identify a
victim comprises comparing post-mortem (PM) evidence obtained during the
dental autopsy of the deceased to the ante-mortem (AM) data provided by the
suspected individual's dental practice and next of kin. AM evidence includes
operator notes, radiographs, study models and photographs but they might not
be available, adequate or complete which jeopardizes the comparison to the PM
information noted during the autopsy.! When this problem occurs, Forensic
Odontologists might attempt to build a profile of the victim including the sex,
ancestry and age. This may be in tandem with located dental records when
compared against stored missing persons’ records in the future. This constitutes

a part of reconstructive dental analysis using the dental profiling method.?3

Forensic Odontologists have been analyzing features on decedents’
photographs, including smile photographs using superimposition techniques,
commonly known as “smile analysis”.®>® Specialised two- (2-D) and three-
dimensional (3-D) software encompassing skull-photo superimposition methods
are utilised for this approach, with recently developed techniques such as
GrinLine Identification technique (GLID) and Automated Identification from

Dental Data (AutolDD).5-1°

In the mortuary, Forensic Odontologists are recommended to document
their cases by photographing and labelling the decedent’s dentition from the
frontal, left and right lateral profile, maxillary and mandibular occlusal views,
together with the palatal/lingual views of the teeth to observe possible dental

treatment and other distinctive traits on those surfaces.!'" Considering AM data,



smile photographs and selfies of the individual taken from social media (SM),
family keepsakes and video imaging may be used to assist with the identification

of an individual.'213

Selfies refer to “a photograph that one has taken of oneself, typically, with
a smartphone or webcam and shared via social media”.* With the advent use of
SM platforms such as Facebook, Instagram and Snapchat, individuals are more
inclined and less reserved in posting photos of themselves online. Outwardly,
selfies may reveal vital information such as missing anterior teeth, anterior
malocclusion, and obvious dental restorations.'®'> Forensic experts may further
explore these images to assist in obtaining dental characteristics observed on
selfies. A selfie identification application created by Nuzzolese et al (2019) known
as Selfie Forensic ID which allows users to capture and save photos of their
dentition from a selfie angle along with their latest location (providing users switch
on the geolocation setting), may also be useful as AM evidence for smile analysis

and further dental assessment.'®

There is a lack of studies and/or case reports to do with the practice of
photography, notably selfies, except with a single case report published on the
use of human identification and selfie images.'” Prior to that, Silva et al have
discussed in their papers the importance and success of using intraoral
photographs and other non-clinical images in dental identification.'>'® Moreover,
Forensic Odontology (FO) associations have not mentioned the amassment of
selfies and smile photographs in their guidelines, save for British Association for
Forensic Odontology (BAFO) who advocate the obtainment of smile photographs

as part of their AM evidence.®



The aim of this study was to explore selfies as supporting evidence in
human identification via distribution of an online survey among qualified Forensic
Odontologists and those who assist in FO cases, subsequently recommending a

systematic methodology in human identification using selfies.

MATERIALS AND METHODS

Ethical Approval

This research project was approved by institutional committee of ethics in

human research under the protocol UOD\SDEN\TPF\2020\012\Naidu.

Online Survey

The study consisted of an observational descriptive e-survey entitled “The
Use of Photographs in Human Identification” designed using the JISC Online
Surveys programme (2020) to assess the outlook of qualified Forensic
Odontologists. The survey was distributed on 16" June 2020 and closed on 318t
July 2020. The 12-question survey consisted of two parts: five open-ended
questions (Part 1) which explored the participants’ general view on managing
human identification cases and their opinions on using photographs, including
selfies and seven close-ended questions (Part 2) which presented fictional cases
created to evaluate the skills and knowledge of the participants in using
photographs as AM data. A condensed description of the questionnaire is shown

in Table 1.



Questions and their categories

Personal (Q1) Sex

details/Demographic (Q3) Years of Experience

information

Experience in Forensic | (Q2) Commitment with Forensic Odontology

Odontology (Q4) Average number of Human Identification Cases
Carried out per Month

Opinions on dental (Q5) Method Used to Identify Victims

identification (Q5a) If you selected Other methods, please specify.

Opinions on photograph | (Q6) Are there any landmarks or specific analytical

assessment in dental processes that you use when assessing ante-

identification mortem intraoral photographs in human

identification cases? If so, please explain further.

(Q6a) If you selected Yes, please specify.

(Q7) Have you ever used selfie photographs of the

victim(s) in human identification cases?

(Q7a) If yes, were the selfie photographs useful in
establishing the identity of the victim(s)?

(Q8) Do you believe that selfies are helpful for dental

identification?

(Q11) Please explain the reasons (e.g., dental
features) for your conclusion for questions 9 and
10.

(Q12) Would you consider selfies as a supporting
evidence, main evidence or not useful in human
identification cases? Please explain further.

Test question. (Q9) & (Q10) Please choose your answers from the

options below.

* The order of the questions in the questionnaire summary is not continuous.

Please refer to the numbers in the brackets (e.g., Q number)

Table 1 — Summary of survey according to its questions and its background
ideas

With respect to the fictional cases, participants were given two case
scenarios of photograph assessment and were required to visually compare
Image 1 and 5 (see Figures 1 and 2) which simulated a PM intra-oral photograph
(Subjects A and B) and choose from three different images simulating AM
photographs and four other options of ‘All of the above’, ‘None of the above’, ‘I
am not able to compare’ and ‘I do not compare photographs in human
identification’. The participants were given the option of choosing more than one
answer for each task as it was not stated that only a single AM image would
correspond to the PM image, i.e., two or more or none of the AM images could

be a match.



Image 1 — post-mortem photograph of Subject A
(:' ! z Option 1 - ante-mortem photograph (Image 2)
¥ .__\.w r d

Option 2 - ante-mortem photograph (Image 3)

Option 3 - ante-mortem photograph (Image 4)

Figure 1 — Case scenario 1

Image 5 — post-mortem photograph of Subject B

Option 1 - ante-mortem photograph (Image 6)

Option 2 - ante-mortem photograph (Image 7)

Option 3 - ante-mortem photograph (Image 8)

Figure 2 — Case scenario 2




The images included adult dentition of anonymous postgraduate students
aged between 20 to 30 years old in frontal and lateral views. These photographs
were taken using a Huawei Nova 2i smartphone (Huawei, Shenzhen, China) with
a 16 megapixel and f2.2 aperture for the primary camera, and a 13 megapixel

and f2 aperture for the front camera.

The link was distributed via email to the professionals who could be
contacted via four organisations: International Network for Forensic Odontology

(https://dentify.me/), Association of Forensic Odontology for Human Rights

(www.afohr.org), members of the American Board of Forensic Odontology

(ABFO) and International Organization for Forensic Odonto-Stomatology

(IOFOS).

Data Collection

Responses to the survey were automatically collected in JiscOnline survey
forms and descriptive charts and further statistical analysis was performed using
Microsoft Excel (2016). Specific responses to the open-ended questions were
analyzed qualitatively using content analysis, i.e., the answers given were
categorized into assorted themes or ideas and presented in forms of pie charts

and bar graphs.

The method of distributing a 12-question survey to Forensic Odontologists
and related personnel in the field was chosen as it was considered a simple way
of reaching out to the experts on this subject. It was also regarded as the most
reasonable method of communication during the initial outbreak of the

coronavirus (COVID-19).


https://dentify.me/
http://www.afohr.org/

RESULTS

Commitment with Forensic Odontology and Years of Experience

Of the 205 recipients that the survey was emailed to, four of them returned
with an error due to deactivated accounts. 82 of the participants completed the
survey, which gave a response rate of 40.8%. Out of the 82 respondents, most
of them were male (n = 53, 64.6%). Majority of the participants were part-time
Forensic Odontologists (n = 33, 40.2%), followed by 36.6% (n = 30) in academia,
25.6% (n = 21) full-time Forensic Odontologists and 3.7% (n = 3) from law
enforcement. 23 respondents considered ‘Other’; among which, 12 who were
from other scientific backgrounds who assisted in FO cases, eight were involved
in other forensic fields, mainly Forensic Medicine and in dental malpractice, while
three stated that they were students. As this question allowed participants to
choose more than one answer, there was an overlapping of options selected.
According to the number of years that the participants have been involved in FO
or other respective fields, 52.4% (n = 43) have managed FO cases for more than
10 years, 37.8% (n = 31) have had experience of below five years in the

specialised field and 9.8% (n = 8) have expertise of up to 10 years.

Average Number of Human ldentification Cases Carried out per Month

Maijority of the participants (86.6%, n = 71) stated that the number of
human identification cases managed or assisted monthly are 10 cases on
average. Two of the participants (2.4%) had experience of 21 to 50 cases and
another two (2.4%) regularly managed 51 cases and above per month. Four

participants (4.8%) answered, ‘Not yet’, ‘Not applicable’, ‘Depends on the



availability of cases’ and ‘Only did one DVI case’. The remaining three
participants’ (3.7%) responses could not be inferred as their answers were

unclear.

Methods Used to ldentify Victims

Table 2 illustrates the various methods that participants use in identifying
victims, including the comparison method, superimposition technique with smile
photographs, and dental profiling. More than half of the participants stated that
they use a combination of the first two methods to establish a conclusion in their

cases.

Out of the 30 participants who used other methods in identifying deceased
victims, a few participants mentioned the use of DNA. Besides that, several
participants stated the use of secondary identifiers such as personal effects found
on the victims, medical history, and oral jewelry. Visual identification by the

relatives of the deceased was accounted for too.

Methods Used to Identify Victims Number of Participants (n =) /
Percentage (%)
Comparing ante-mortem and post- 60/73.2

mortem dental data (dental treatment,
dental anatomy, radiographs, dental
casts)

Superimposition of ante-mortem and 29/354
post-mortem photographs (smiling
photograph(s) of victim(s)

Combination of methods 45/54.9
Dental profiling 33/40.2
Other methods (facial recognition, scar, 30/36.6

tattoos, fingerprints, etc)

Table 2 - Grouping of participants according to methods used in victim
identification




Landmarks or Specific Analytical Processes Used When Assessing Ante-mortem

Intraoral Photographs in Human ldentification Cases

Most of the participants (59%, n = 48) acknowledged to never having used
intraoral photographs in human identification cases as opposed to the 41% (n =

34) of respondents who do use non-clinical AM photographs.

Out of the 34 participants that examine photographs, the majority (n = 12)
assess dental anatomy and morphology, others evaluate dental treatments (n =
6), craniofacial landmarks (n = 5) and oral soft tissues (n = 3). Three participants
use photo-editing software to analyze photographs. The remaining participants
(n = 5) had unclear answers, i.e., stating ‘not applicable’, ‘none’ and ‘direct

comparison’, hence, their answers were excluded.

Use of Selfies in Identification Cases

Most of the participants had no experience in using selfie photographs of
victim(s) in human identification cases but would like to do so if given the
opportunity, i.e., 41.5% (n = 34). The rest of the participants responded as
indicated in Table 3. Incidentally, response to the follow up question presented
90.2% (n = 37) of participants answering ‘Yes’ to selfies being useful in

establishing the identity of victim(s).



Use of Selfie Photographs of the Number of Participants (n =) /
Victim(s) in Human Identification Percentage (%)
Cases
Yes, | used selfies as a secondary AM 21/25.6
record for my conclusion
Yes, | used selfies as the main evidence 7/8.5
for my conclusion
No, | would never use it 9/11
No, but | plan on doing so if necessary 34/41.5
| don’t know 11/13.4
Table 3 - Options of participants for the use of selfies in human identification
cases

Selfies in Dental Identification

More than half of the total participants, 53% (n = 42), agreed that selfie
photographs are helpful in identifying victims odontologically. 30% (n = 24) of
them who were noncommittal, responded ‘Maybe’ while 12% (n = 9) were unsure
of their use in identification. 5% (n = 4) of participants were negatively inclined

towards using selfies in dental identification.

Fictional Cases

Maijority of the participants, 56.1% (n = 46) chose the first option as the
closest match to the dentition observed in Image 1, which is the correct
reconciliation for the first fictional case (see Figure 1). For the second fictional
case, most of the participants (41.5%, n = 34) chose the option of ‘None of the
Above’, which is the right answer (see Figure 2). Table 4 shows the remaining

results of the case scenarios.



Choices of Answers

Case Scenario 1

| Case Scenario 2

Number of Participants (n =)

Option 1 (Image 2) 46 6
Option 2 (Image 3) 4 5
Option 3 (Image 4) 2 12
Option 4 — None of the 13 34
above

Option 5 — All of the above 0 1

Option 6 — | am not able to 20 24
compare

Option 7 — | do not 5 5
compare photographs in

human identification

Table 4 — Distribution of responses given to ‘Case Scenario 1 & 2’

Participants collectively mentioned
characteristics observed in Image 1 (see Figure 1) and Image 5 (see Figure 2) to
compare to the options given in the answer section for both case scenarios.
24.4% (n = 20) of the participants mentioned the presence of diastema or spacing
as the reason for the choice of answer in Fictional Case 1. This was not relevant

for the second scenario; thus, no participants had explained this in their

using dental

anatomy

reasoning. The analysis of the rest of the results is represented in Table 5.

Reasons for Answers

Case Scenario 1

Case Scenario 2

Percentage of Participants (%)

Diastema / spacing 24 .4 0
Dental anatomy or characteristics 32.9 45.1
Lack of knowledge 3.6 3.6
No specific explanation 9.7 8.5
Inadequate information and poor 12.2 13.4
quality of photographs

Uses specific method which could 6.1 6.1
not be performed

No comparison done 8.5 8.5

Table 5 - Rationale of answers given for fictional cases




Selfies and Dental Evidence

When asked about the importance of selfies as an important element of
AM dental evidence, more than half of the total participants (64.6%, n = 53) stated
that selfie photographs are useful as supporting evidence in managing human

identification cases. Remaining opinions are reflected in Table 6.

Out of the 22 participants who were unclear of their answers, 10 stated
that they considered selfies as vital dental evidence but did not specify whether
they regard them as a main or supporting type of evidence. Five participants
mentioned that the usefulness of the selfie photographs depended on the quality

of the photographs provided, which also rendered their responses as unclear.

Selfies and Dental Evidence Number of Participants (n =)
Main evidence 7
Supporting evidence 53
Not useful 4
Unsure / unclear 22

Table 6 - Participants’ opinions on selfies as part of dental evidence

DISCUSSION

There is the notion that photographs, which could be collected as AM
dental evidence may present low spatial resolution and distortions. However, the
Forensic Odontologist may still extract further qualitative information from these
images to compare with the PM images, especially those available for public
viewing on SM platforms.?0 Irrespective of this, there are no scientifically tested
protocols that are presently followed, as to what dental crown characteristics are
compared, both on smile photographs and selfies. Novel guidelines in the form
of suggestions to practice were established in 2011 for the analysis of smile

photographs.?’ Nevertheless, formal protocols or standards remain essential.



Therefore, the research at hand is aimed at further exploring the idea behind this
and to recommend its use as supporting data in human identification among

Forensic Odontologists worldwide.

Respondents’ answers to the case scenarios indicated that most Forensic
Odontologists in this study would assess the overall characteristics observed on
the dentition, then specify the features on the tooth itself, i.e., shape, size,
position, and anomaly. This rationale was previously demonstrated in scientific
studies.?>23 Smile analysis and assessment of incisal edges of the anterior teeth
on photographs require Forensic Odontologists to examine then compare the
contour lines of the anterior teeth to detect AM/PM similarities for an individual.'®
Systems that adopt an equivalent technique are GLID, AutolDD and 2-D-3-D
superimposition method; the incisal edges and entire labial surface of the teeth
in question are assessed to obtain a corresponding pair. Difficulties that may
interfere in uniqueness, such as orthodontic treatment, are discussed in these

studies as well. 6.10.24

Several participants mentioned the assessment of anatomical landmarks
on the skull such as the nasion, glabella and gnathion in acquiring a possible
correspondent, and comparing them on AM photographs. This may serve as a
useful tool in establishing the identity of the individual as illustrated in studies of
anthropometrical landmarks.?>?¢ Forensic Odontologists would have to
determine whether craniofacial landmarks could be used in establishing one’s
identity depending on the condition of the victim(s) when brought into the

mortuary.



The confusing discrepancy as to the participants’ experience of using
selfies in human identification cases was noted in which there were some who
admitted to never having analyzed a selfie for dental identification purposes, yet
fewer respondents dismissed selfies to being ineffective in these instances. On
the contrary, many participants who have used selfies as a primary or
supplementary evidence in dental identification indicated their support in its
practice though low number of case reports have been documented
successfully.’®'” The uncertainty of the features that need to be assessed on
photographs, particularly selfies could be a key reason to the reduced use of

these images.

For selfies in particular, Miranda et al (2016) reported that the smile
analysis method was utilised on a charred victim in which PM and AM images
were compared and superimposition of the incisal edges of the anterior teeth
were carried out.’” The innovation of oral jewelry also gives an edge to the
Forensic Odontologist in aiding dental identification; e.g., tooth modification and
implanting of diamonds and gems directly onto the tooth surface.?” To ease the
process of collection of AM data, a checklist with vital dental evidence necessary
in aiding the Forensic Odontologist plays a key role as suggested by Sallis et al
(2021); notably observed was “selfie images showing teeth” in the checklist
proposed.?® This term is useful to describe not only the type of images required

but the important features that are needed to be seen on them.

Studies that have been conducted recently have integrated the use of AM
and PM photograph comparison, including selfies for successful identifications,

pioneered in Brazil by Miranda and Silva.'®1%17.1® The development of a selfie



identification application and other smartphone applications for 3-D image
superimposition in FO has also centred selfies in recent days.'®2° Digital software
with features that allow photo editing and quantification with the evaluation of
dental traits may aid in human identification.?® Additionally, performing a general
craniofacial assessment on the photographs provided, superimposition
discretional, before continuing with a more detailed dental analysis may prove

beneficial and considered more thorough.

A chronological list of recommendations (Table 7) for assessment of selfie
photographs as dental AM evidence was created based on the responses and
literature review conducted on the topic. The suggestions incorporate a general
assessment of visible craniofacial landmarks on a selfie and a visual analysis of
the photograph with the use of image superimposition that is already regularly
practiced. With this proposal, it must be kept in mind that the use of selfies and
other smile photographs is an adjuvant to the main methods used in FO, along
with DNA and fingerprint analyses. The analysis of selfies should not be used as

the sole scientific evidence in human identification.






Table 7 - Aspects to consider during selfie image analysis



CONCLUSION

Dental and non-dental observation with respective techniques regularly
carried out by the experts were evaluated, thus, contributed to the
recommendation of a more systematic method for dental identification using
selfies. The features appraised included dental anatomy, dental restorations, and
the use of craniofacial features. There was also consensus agreeing on the use

of selfies as supporting AM evidence in dental identification.

The assessment of selfies and overall photographs are recommended to
be included into official FO association guidelines as supplementary evidence in
identifying individuals. Official checklists with an inventory of essential items that
are a prerequisite for management of dental identifications, including selfies, are
suggested. A list of recommendations on the assessment of selfie images is
suggested to be used if this type of photograph is incorporated as part of

recognised guidelines in the future.
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