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ABSTRACT: Forensic odontology can be considered a very reliable tool for human identification, 
especially when the use of fingerprints and DNA analysis is not feasible. Forensic odontology achieves this 
reliability through the comparison between antemortem dental records and postmortem dental findings. 
Antemortem dental records can include radiographs, charts, photographs, and three-dimensional images of 
the deceased, while postmortem records include photographs, radiographs, and all the records of dental 
findings obtained from the deceased. However, the conclusion for identification results from the 
comparison of unique features present in the antemortem and postmortem records. Features that can offer 
the best results for comparison include dental treatments such as fillings, crowns, root canal treatment, 
dental implants, and prostheses. Therefore, dental treatment can be considered the gold standard, as no two 
people typically can have the same dental work. In the absence of dental work, the unique features of 
dentition, maxillofacial morphological structures, along with congenital anomalies, can offer the best 
results for identification. The present research aims to assess the usefulness of dental information sources 
for human identification, focusing on different age groups. This research article is a retrospective analysis 
of 81 forensic odontology cases conducted at the Department of Applied Forensic Sciences at Mercyhurst 
University. The cases were divided into three different age groups: juvenile, adult, and elderly. Each case 
was analyzed with respect to the types of dental information used for human identification, such as 
restorations, prostheses, surgical devices, and anatomy. The results showed that, for human identification, 
each of the three age groups has different challenges and benefits. In the juvenile group, individuals lacked 
dental treatment, requiring the use of anatomy for human identification. In the adult group, individuals 
showed unique restoration procedures that served as effective markers for human identification. In the 
elderly, the presence of dentures and the use of prosthetics made the label on the dentures and the fit of the 
bone critical for human identification. This research article confirms the importance of the role of forensic 
odontology in human identification. 
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1. Introduction 

Forensic dental identification is one of the most reliable and widely used techniques for the 
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identification of humans in forensic cases, especially in situations where decomposition, burning effects, 
and environmental exposure complicate the process of identification. Forensic odontology is a highly 
scientific and quick method of identification in such situations. Forensic identification of humans involves 
the division of evidence into primary and secondary identifiers. Primary identifiers are the most reliable 
and scientifically supported evidence. According to the INTERPOL Disaster Victim Identification (DVI) 
Guidelines, primary identifiers include DNA analysis, fingerprinting, and comparative dental analysis. 
These are highly specific to individuals and can be relied upon even when the evidence has been extensively 
damaged. At times, the serial numbers on medical implants can also be used as evidence of identity in 
comparative situations. Secondary identifiers include evidence that aids the process of identification but is 
insufficient to establish identity. Personal belongings, tattoos, scars, medical evidence, and biological 
evidence, such as sex, age, and stature, are among the secondary identifiers. All evidence available in 
antemortem and postmortem cases has to be extensively gathered and recorded. Quality assurance should 
be established early on to ensure accuracy and reliability of evidence throughout the process [1]. Among 
the main identifiers, forensic odontology stands out for the durability of dental materials, reliability, and 
ease of use. Dental records enable faster and more reliable identification, especially in cases of mass 
fatalities, where antemortem dental information is readily available [2]. Dental characteristics stand out 
from DNA and fingerprinting methods, as they can withstand extreme heat, trauma, and postmortem 
intervals. The three principles of forensic odontology identification are: (i) teeth are the hardest substance 
in the human body, (ii) teeth exhibit great individuality in both natural anatomy and dental treatment history, 
and (iii) dental characteristics can be accurately recorded and compared between antemortem and 
postmortem records. The three-stage system of identification of human remains using odontology is as 
follows: The first step in the identification process is postmortem (PM) data collection, which entails a 
thorough dental examination of the human remains, including the presence or absence of teeth, fillings, 
prostheses, abnormalities, trauma, and any odontological characteristics of value to identification [3]. The 
postmortem dental characteristics are recorded in the postmortem odontogram and images, which include 
conventional images such as radiographs and photographs, but additional images such as 3D images, 
surface scans, and CT scans may be used depending on the requirements of the case. Second, antemortem 
(AM) data collection occurs. Antemortem data refers to dental records collected from the life of the 
deceased, such as dental treatment records, panoramic and bitewing radiographs, oral photographs, and 
dental casts, usually obtained from the entity that provided the deceased with dental services [4]. Third, the 
antemortem and postmortem datasets are compared, which is the most critical phase of the identification 
process. In this phase, the forensic odontologist compares the antemortem and postmortem features to find 
matching features such as fillings and other dental procedures, crowns and roots, and sinuses, to make a 
positive identification with a high level of certainty [5]. In the United States, cases of AM-PM data follow 
standardized processes and terminology set forth by the American Board of Forensic Odontology. Similar 
standardization exists through organizations such as the British Association for Forensic Anthropology and 
Odontology (BAFA) in the United Kingdom. The basic principles of comparison remain the same, despite 
different terminology used in each organization. A match indicates that a particular feature is identical in 
both the AM and PM data, such as a restoration that is in the same place, has the same shape, and is made 
of the same material. A reconcilable discrepancy indicates a difference that can be logically explained, such 
as a filling that may have been lost. An irreconcilable discrepancy indicates a true inconsistency in the data, 
such as a tooth missing in the AM data but present and unrestored in the PM data. The results of the data 
comparison lead to a final identification conclusion. The presence of a consistent number of matches with 
no irreconcilable discrepancies indicates a positive identification result. The presence of limited or non-
unique features leads to a possible identification or insufficient dental evidence. The presence of one or 
more irreconcilable discrepancies leads to exclusion, thereby affirming that the human remains do not 
belong to the suspected person [1,3,5,6]. Moreover, age plays a major role in the utility and reliability of 
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dental records for identification. As people progress through their lives, changes in dental anatomy and 
treatment history have a direct impact on the amount of information available for comparison. In fact, recent 
epidemiologic studies have demonstrated clear age-related differences in the prevalence of dental treatment. 
This directly correlates with the amount of antemortem information available for comparison in the field 
of forensic science. The Centers for Disease Control and Prevention surveillance of children in the United 
States indicates that 46 percent of children between the ages of 2 and 19 have at least one untreated or 
restored carious tooth [7]. In Denmark, nationwide surveillance of children and adolescents indicates a very 
low disease prevalence in this population. For example, the mean decayed teeth for 12- and 15-year-old 
children was only 0.13 and 0.23, respectively. In contrast, older adults have a greater restoration prevalence. 
In 2021, the mean number of filled/crowned teeth was 13.9 in 65-year-old adults, with an average of 26.0 
teeth remaining. Adults between the ages of 20 and 64 have a mean of six restored teeth, with an average 
of two teeth missing due to disease. In older adults, changes in dental status continue to progress. For 
example, a recent national oral health survey of adults in England found that 39 percent of adults aged 75 
and older wore dentures. In fact, only slightly more than half of this population had at least 21 natural teeth 
remaining in their mouths [8]. In fact, a recent reviews found clear increases in prosthetic dependency after 
the age of 70 [9]. Despite the fact that dental identification is a well-recognized and successful technique 
in forensic science, surprisingly little research has been conducted on the effectiveness of this process in 
different life stages. This particular study aims to investigate the impact of age-related dental characteristics 
on the effectiveness of forensic dental identification. By using a forensic casework database from the 
Department of Applied Forensic Sciences at Mercyhurst University, this research aims to examine the 
patterns of identification results for juveniles and adult individuals. Furthermore, this research identifies 
the different forms of dental evidence that are commonly used in each age group. This research aims to 
elucidate the significance of age in the effectiveness of dental identification and how this process could be 
made more accurate and consistent in all age groups. 

2. Materials and Methods 

The current study aims to provide a retrospective study of 98 forensic odontology cases conducted at 
the Department of Applied Forensic Sciences at Mercyhurst University, from 2019 to 2025. Each of the 
included forensic odontology cases includes a set of unidentified remains. Data collected for the study 
includes the subject’s age, sex, state of remains, postmortem interval, and the major dental modality used 
for identification. To determine the effect of the subject’s age, the forensic odontology cases were divided 
into three groups: juvenile (<18 years old), adult (18–64 years old), and elderly subjects aged >65 years 
(Figure 1). The methods of identification were classified based on the type of dental evidence used, which 
included restorative treatment, anatomical variation, and surgical devices. 

 

Figure 1. Age distribution of cases included in this study. 
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A Mann-Whitney test was utilized to test for differences in median age between individuals with and 
without antemortem records. This test was selected over parametric alternatives as the no-records group 
did not pass the normality test (Anderson-Darling: A2* = 0.931). 

A logistic regression (Logit) with age as independent variable and presence vs. absence of antemortem 
records as the dependent variable was used as a complementary approach to test the same hypothesis, this 
time expressed as the relationship between age and the probability of antemortem records being available 
for a case. In the logistic model, a likelihood ratio test was utilized to test for independence, and Tjur’s R2 
to estimate goodness of fit, as well as the strength of the relationship in terms of variance explained. 

As the presence of ante-mortem records does not necessarily imply that they are appropriate for dental 
identification, we also tested for differences by age class in the frequencies of cases identified utilizing 
dental anatomy, those identified based on dental restorations, and those where identification was not 
attempted either due to a lack of antemortem records or to insufficient quality or level of detail of those 
records. In this analysis, identification included both positive identifications and identity exclusions. Based 
on sample size restrictions and the very similar observed frequencies of the two adult classes, we pooled 
those two adults classed for this analysis (Chi-square test), testing only for differences between individuals 
below 18 years of age, and those equal to or above that age. 

3. Results 

Of the 98 forensic odontology cases reviewed, 66 cases were provided with AM records for comparison, 
while 32 lacked these AM records, so no comparison was possible. Figure 2 presents the cases in which 
AM records were provided versus those in which no AM records were available, for each age group. The 
figure demonstrates that most comparisons across all age categories included antemortem information, with 
the highest proportion observed in adult cases. 

 

Figure 2. Proportion of cases with no available antemortem records compared to cases with antemortem records in all three age 
groups (Juveniles: <18 years of age; Adults 19–64 years of age; and Elderly >65 years of age). 

Figure 3 displays the distributions of age for the individuals with (n = 66) and without (n = 32) 
antemortem records, as well as the relationship between age and the probability of having antemortem 
records. The Mann-Whitney test did not reveal any significant differences between the median ages of both 
groups (Mann-Whitney U = 1017; p = 0.77). Similarly, the slope of the logistic regression did not depart 
from zero (G2 = 0.594, p = 0.44). 
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Figure 3. Age distributions of the individuals with (blue) and without (red) antemortem records in our sample, and logistic 
regression of the relationship between age and the probability of antemortem records being available or not for the case. Neither 
the mean differences nor the logistic tests were significant. However, note how the age distribution is biased toward higher ages 
in the group with antemortem records, and toward lower ages in the group lacking antemortem records. Similarly, no individuals 
above 60 years lacked antemortem records. 

Regarding the identification frequencies, identification was 20% more likely to be attempted in adults 
than in juveniles (36% vs. 56%), based on the presence or distinctiveness of antemortem records (Figure 
4). This is consistent with the observed frequencies of identifications that were based solely or in part on 
dental treatments, which were more than double in adults than in juveniles (close to 44% vs. 20%; Figure 
4). On the other hand, the frequency of utilization of dental anatomy in the identification was similar in 
both age classes (24% in adults as compared to 20% in juveniles). However, the Chi-square test failed to 
detect significant differences between the frequencies in both age groups (χ2 = 4.75, d.f. = 2; p = 0.09. A 
Fisher’s exact text rendered the same p-value). 

 

Figure 4. Frequencies of cases in which treatment or anatomy were utilized in the identification, as well as of those in which 
identification was not even attempted, in juveniles (n = 25) and adults (n = 78). Both positive identifications and positive 
exclusions are considered in this plot, and the attached frequency analyses, and the same case can be included in both the 
Treatment and Anatomy categories, if both contributed to the identification. 



Perspect. Legal Forensic Sci. 2026, 3(2), 10007. doi:10.70322/plfs.2026.10007 6 of 9 

 

Note the much higher adult frequency of identifications based on dental treatments, as well as the 
higher relative proportion of no attempted identifications in juveniles. No attempted identifications can be 
due to either a complete lack of antemortem records or to the available records not displaying enough 
quality or potentially individualizing characteristics. 

Anatomical variation markers provided individualized characteristics that supported highly reliable 
points of comparison even without restorative history. The adult group showed the greatest diversity of 
dental interventions, reflected in the distribution of identification strategies. Restorative treatment 
comparison served as the most frequent and successful method, consistent with the high percentage of cases 
identified through dental treatment evidence. A smaller subset of adult cases required combined approaches 
that incorporated dental evidence alongside additional forensic modalities, such as surgical devices or DNA 
comparison. Elderly individuals presented distinct forensic characteristics; several presented complete 
edentulism. In edentulous comparisons, dentures and dental implants served as the primary source of 
identification. When implants were present, their permanence and unique positioning supported positive 
identifications. However, edentulism was not confined to individuals over 65, as some younger adult 
individuals in the dataset were also fully edentulous. Edentulous individuals were more frequently observed 
in cases where antemortem dental information was unavailable. Thus, dental status rather than age alone 
determined the identification strategy. 

All these findings confirm that dental identification remains highly reliable across all life stages, with 
method selection shifting based on age, dental status, and treatment history. 

4. Discussion 

This retrospective study of 81 forensic odontology cases completed at Mercyhurst University verifies 
the continued value of dental identification as a primary identifier throughout the lifespan, where the value 
of dental identification was significantly influenced by age, dental status, and treatment history. Of the 64 
cases where antemortem data were available, dental identification was confirmed by appropriate age-
specific methods. Although the cases for juveniles, adults, and the elderly varied in the amount of 
information available, they also varied in the methods used, including the specific dental characteristics 
considered most useful for identification and the methods by which those characteristics were compared 
between antemortem and postmortem records. 

The relative lack of restorative dental treatment among the juvenile population necessitates the use of 
anatomical and developmental characteristics, including the stage of dental eruption, root development, 
congenitally missing or supernumerary teeth, and crown form, which served as individualized 
characteristics when the antemortem records provided such information and the postmortem examination 
was conducted with consideration of these characteristics. Adults, however, provided restorative dental 
treatment, crowns, root canal therapy, implants, and other interventions, which provided individualized 
characteristics that could be clearly visualized, such as restoratives, crowns, root canals, implants, and other 
treatments, which served as the backbone of the positive identification of the deceased, reaffirming the 
value of restorative dental comparison as a mainstay of the field of forensic odontology for adults [9–11]. 
Nevertheless, the value of multiple records for adults also becomes clear, where anatomical characteristics, 
restorative characteristics, and surgical hardware combine to provide a more robust evidentiary profile for 
the deceased. 

The elderly had a unique profile in that many had progressed to partial or complete edentulism. This 
meant fewer natural teeth were available for direct comparison. However, it does not mean the information 
obtained was any less relevant. For the edentulous individuals, identification was achieved through dentures 
and their fit to the residual alveolar ridges. This was also achieved through the form and structure 
comparison of the maxillary and mandibular bones and the presence of dental implants. When dentures had 
been labeled appropriately, the label was helpful in achieving an identification [4,10,11]. 
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When dentures had not been labeled, the fit of the dentures to the edentulous jaws and the radiographic 
appearance of the implants provided individualized markers to support identification. This study has 
confirmed that anatomic variation can provide information in the absence of natural dentition, provided 
careful examination of the edentulous anatomy and interfaces is undertaken. 

Although the age distribution of individuals without antemortem records is skewed toward lower ages, 
and that of individuals with antemortem records toward higher ages (Figure 3), and no individuals above 
60 years lacked antemortem records, we detected neither median age differences between the two groups, 
nor any significant relationship between age and the probability of having antemortem records available or 
lacking them. 

As expected, in our sample, dental treatments played a much higher role in the identification of adults 
than in juveniles, with adult identifications using dental treatment data more than twice as often as in 
juveniles, while dental anatomy played a similar role in both age groups. As the probability of undergoing 
identifying dental treatments increases with age, this translated into a much higher probability of even 
attempting dental identification in adults, due either to a total lack of antemortem dental records, or to the 
available records not displaying enough clear identifying characteristics. Although the frequency tests did 
not reveal these apparently clear pattern differences as significant, we hypothesize that this may be due to 
the small sample size of the juvenile group in our study, and must be confirmed by further studies utilizing 
a larger sample. 

Knowledge of the types of dental antemortem information that are most likely to be available at 
different ages and the types of information that are most relevant in each type of case is key to facilitating 
faster and more accurate identifications [12,13]. For juvenile cases, there is a particular need to know which 
types of anatomical information are most stable and most likely to be relevant to forensic identifications. 
For elderly and edentulous individuals, there is a particular need to know which types of information 
regarding alveolar ridge form, dentures, and denture fit can aid in the identification process. Advances in 
clinical record-keeping and technology are also critical to facilitating future identifications. More detailed 
and standardized recording of developmental characteristics in juvenile patient records, better labeling of 
dentures, and greater use of digital radiographs and models can greatly enhance the future forensic potential 
of routine dental care. New technologies, such as radiographic comparison machines, can also aid in 
matching antemortem and postmortem information. 

5. Conclusions 

This study shows that age directly affects the categories of dental data that are available, as well as the 
identification strategies that are more likely to result in a positive identification. In juvenile cases, 
restorations are typically absent, making anatomical characteristics, such as root and crown morphology, 
and developmental anomalies the main focus of comparison. In adult cases, restorative treatment, including 
dental restorations, crowns, and root canals, is commonplace and highly individualized in nature. These 
features are typically well-documented in the panoramic or other radiographic (AM) images taken during 
treatment, making comparisons straightforward. In elderly individuals, tooth loss and prosthetic appliances 
such as dentures or implants are more common, meaning identification may rely on prosthetic features, 
implant placement, or remaining anatomical characteristics. 

Overall, these patterns show that age significantly influences the type of dental evidence available and 
the most effective methods used for forensic identification. 
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