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Abstract 
 
Introduction: People who work in criminal investigations are exposed to a high risk of suffering injuries or dying 

during operations against organized crime that can cause conditions that make identification difficult by conventional 

methods.  This research was carried out in the investigators  of the Organismo de Investigación Judicial (Judicial 

Investigation Agency) to establish the perception of the usefulness of dental records as a method of identification and 

to elaborate a unique format of dental information antemortem.  Materials and methods: A pilot questionnaire was 

designed and applied to 10 people to be calibrated and validated. Subsequently, a final electronic questionnaire was 

generated on the Google Forms platform that was sent via institutional email to all the investigators consisting of 

1200 individuals, of which 807 responded in the period of the   June 21 to July 20, 2021.  The results were analyzed 

by frequency distributions, crossing of variables, comparison of means based on the analysis of variance. The 

minimum confidence level for comparisons was 95%.  Results: The questionnaire was conducted by 807 people, 

79% men and 21% women.  The mean age was 37.8 years (95% CI: 37.3 – 38.48) with no statistically significant 

difference (p=0.419), 80% work in the Central Region of the country, 78% indicate that they visited the dentist a year 

or less ago and 69% report that at some point they have taken a panoramic X-ray, 89% say they  have dental treatments 

such as crowns, bridges or implants; and 88% consider dental records as a method of identification very useful,  and 

place it in third place in knowledge (95.5%) when compared with DNA (99.6%) and dactyloscopy (98.7%).  

Conclusions: The investigators of the Judicial Investigation Agency consider that dental records are useful in the 

identification of human beings and have useful antemortem information for this purpose. 
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Introduction 

 

Law enforcement officers and criminal investigators know they are part of a occupational high-risk team 

just like rescuers, paramedics, firefighters, and other emergency response teams  who are exposed to 

dangerous environments and accidents during their work. (1) 

The highest rates of fatal injuries according to occupational health studies correspond to law enforcement 

officers  (police and investigators)  along with fire fighters(1).   The ratio of   fatal  injuries  sustained to law 

enforcement officers in the line of  duty in the United States of America is approximately 4:1 (14.2 per 

100,000) compared to average workers (3.3/100,000),(2) in other studies it is estimated that the ratio can 

even reach 5:1 since there are 19.8 per 100,000 people. (3) 

In a study period  of 11 years, the main cause of death during the performance of duty of police officers and 

investigators was homicides with 47% and in second place traffic accidents 36%,(3) this generates high 

chances that the bodies may suffer alterations and conditions that generate difficulty in making an 

identification by facial recognition  or dactyloscopy due to the destruction of the bodies,  as is the case with 

the corpses of firefighters who die during their work(4). 

 

The deaths of high-risk personnel can occur during daily work or during disasters that may be natural or 

man-made, including terrorist attacks such as the one at the World Trade Center (WTC) on September 11, 

2001, which resulted in the deaths of 2,749 people, of whom approximately 421 were police and members 

of rescue teams (5–7 ).  

In Costa Rica the number of firefighters killed during the last thirty years is very low, five people (three 

firefighters, two volunteers during the attention of a flood on November 4, 1994 in San Rafael de la Unión 

and  the last firefighter died in March 2013. (8) 

With respect to the personnel of the OIJ who have died during their work since its creation in 1973 until the 

beginning of this investigation, 21 people are counted, 18 men and 3 women, within the classification of 

their positions are investigators (as) , judicial experts, notifiers and protection officers (information provided 

by the General Director). 

An adequate collection of antemortem dental data allows a reliable identification in a matter of hours, while 

erroneous antemortem dental information can generate confusion, delays and finally make it necessary to 

use more complex methods like DNA comparison due to lack of care or negligence of dental personnel. (9) 

In the literature there is no evidence that there is any antemortem  format designed specifically for 

identification purposes worldwide in police forces or  rescue personnel, the only study where the perception 

of the usefulness of dental records in personnel of high occupational risk  has been assessed was carried out 

in the personnel of Firefighters of Costa Rica . (8) 

 

Materials and methods 

A summary of the research project containing the general objective, specific objectives, as well as the 

justification and benefits for the Judicial Investigation Agency, was submitted to the Head of the Department 

of Legal Medicine of the Judicial Investigation Agency of Costa Rica; in addition, the pilot questionnaire 

reviewed by a statistician was attached to the document. 

After obtaining authorization to initiate the investigation, the pilot questionnaire was applied to 10 

investigators who made observations and comments; based on these it was corrected and calibrated again 

to be sent to the staff. 
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The final questionnaire was designed on the Google Forms platform and sent via institutional mail to all the 

investigators composed of 1200 individuals distributed in:  Criminal Investigations Department, Plans and 

Operations Office, Regional Delegations, Regional Subdelegations, Regional Offices, Regional Units and 

General Secretariat. 

The questionnaire included a header with a brief description of the project together with a consent and 

anonymity clause, as well as the possibility of completing only the general data; it was online from June 21 

to July 20, 2021. 

The results were analyzed by frequency distributions, crossing of variables, comparison of means based on 

the analysis of variance. The minimum confidence level for comparisons was 95%.  The bibliographic 

review used in the present research was carried out through different virtual platforms such as Medline, 

Scielo and PubMed. 

 

Results  

The questionnaire was carried out by 807 people, of which 784 answered the complete questionnaire (97% 

of the sample), the remaining 3% only completed the sociodemographic data, it was applied from June 21 

to July 20, 2021 by institutional email. 

 

Gender and age  

Regarding sex, 79% were men and  21% women, representing a ratio of 4:1.  The average age of the 

interviewees was 37.8 years (95% CI: 37.3 – 38.48) with no statistically significant difference (p=0.419) 

in the average age of men with respect to that of women, however it can be observed that women (see 

Table 1) present a higher concentration in the groups of  younger ages while men are more evenly 

distributed among all ages. 

Table 1. Distribution of interviewees according to age groups by sex. 

 Sex 

Total Groups of Man Woman 

age # % # % # % 

 

20 - 24 

 
13 

 
2,1% 

 
3 

 
1,9% 

 
16 

 
2,1% 

 

25 - 29 

 
55 

 
8,9% 

 
12 

 
7,5% 

 
67 

 
8,6% 

 

30 - 34 

 
170 

 
27,6% 

 
44 

 
27,3% 

 
214 

 
27,6% 

 

35 - 39 

 
135 

 
22,0% 

 
46 

 
28,6% 

 
181 

 
23,3% 

 

40 - 44 

 
121 

 
19,7% 

 
36 

 
22,4% 

 
157 

 
20,2% 

 

45 - 49 

 
70 

 
11,4% 

 
9 

 
5,6% 

 
79 

 
10,2% 

 

50 and over 

 

51 

 

8,3% 

 

11 

 

6,8% 

 

62 

 

8,0% 

 

Total 

 
615 

 
100,0% 

 
161 

 
100,0% 

 
776 

 
100,0% 
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Marital status 

 

Regarding marital status, it is observed that 58% indicated that they were married or living together in a 

free union; in this aspect, there is a statistically significant difference according to sex (p=0.001); because 

women have a higher proportion as single, compared to men, while men in the married marital state or 

free union is higher with respect to women (see table 2). 

 

Table 2. Distribution of interviewees according to marital status by sex. 

 Sex Total 

State Man Woman 

 

conjugal # % # % # % 

 

Bachelor 
 

163 

 

26,5% 

 

62 

 

38,5% 

 

225 

 

29,0% 

 

Married or free union 
 

382 

 

62,1% 

 

67 

 

41,6% 

 

449 

 

57,9% 

 

Divorced or widowed 
 

70 
 

11,4% 
 

32 
 

19,9% 
 

102 
 

13,1% 

 

Total 
 

615 

 

100,0% 

 

161 

 

100,0% 

 

776 

 

100,0% 

 

Distribution by provinces 

 

Eighty percent of the investigators work in the Central Region of the country considering the provinces of 

San José (51.2%), Heredia (11.3%), Alajuela (9.7%) and Cartago (8.3%).  Mientras that 20% come from 

the provinces of Puntarenas (8.3%), Limón (6.7%) and Guanacaste (4.6%) as shown in Figure 1. 

 

  
Figure 1. Distribution chart by province 
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Administrative distribution of investigators 

 

According to the data obtained, most of the investigators are in the Departamento de Investigaciones 

Criminales (Criminal Investigations Department) 39.9%, in second place at the level of Delegaciones 

Regionales (Regional Delegations) 23%, and in third place in the Oficina de Planes y Operaciones (Office 

of Plans and Operations) 15.9%.   See Figure 2. 

 

 

 
Figure 2. Administrative distribution of investigators. 

 

 

Medical devices, dental treatments and periodicity 

 

Related to dental treatments, 88% of the interviewees indicate that they do not have plates, screws or metal 

prostheses on their body and 98% indicate that they do not have a medical device that has a unique 

identification number on their body, 37% of respondents indicate that at some point they have been asked 

if they have tattoos or scars on their body that are useful for identification. 

 

Regarding periodicity, 53.4% of the interviewees indicated that they attended dental consultation a year or 

less ago; without finding a statistically significant difference by sex (p=0.565) or by age group (p=0.244),in 

addition 1.9% reported never having attended (Figure 3). 

 

A sixty nine percent indicate that at some point they have taken a panoramic x-ray of the entire mouth 

finding a statistically significant difference by sex (p = 0.001) since women presented a higher proportion 

with respect to men. By age group, there was no statistically significant difference (p=0.508). 

 

Eighty nine percent indicate having dental treatments such as crowns, bridges or implants; without being 

statistically significant by age group (p=0.408) or by sex (p=0.484).  
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Risk perception 

About the perception of risk of the work they do, 86% perceive that it is high or very high without a 

statistically significant difference by sex (p = 0.496) although by age group (p = 0.005), since the older the 

age the lower is the perception of high risk, 49.1% report having been in situations that put their lives in 

danger. 

 

Knowledge of identification methods 

The identification method best known by investigators is DNA (99.6%) followed by dactyloscopy (98.7%) 

and dentistry (95.5%); it was also the combination of methods with the highest prevalence (Figure 4). 
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Perception of usefulness of identification methods in investigators 

Regarding the mentions of the most suitable identification methods for high-risk professions such as investigators, 

the main one was DNA followed by dactyloscopy and odontology.  See Figure 5. 

 

Opinion on the development of dental records database for identification purposes 

When asked if they considered it useful to create an antermortem dental record database for the identification of 

people who work in the OIJ, 88% indicated that it was very useful without finding a statistically significant 

difference by sex (p=0.603) or by age groups (p=0.919)..  Figure 6. 
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Discussion 

It is very important to highlight that of the entire population of investigators (1200) the questionnaire was 

carried out by 807 people, which represents approximately two thirds of the total, this sample size allows 

to have a real panorama of the opinion and characteristics of said population. 

 

The number of women investigators corresponds to 21%,this percentage is even higher than in the United 

States of America where it corresponds to approximately 12%,(10) it is striking that women also have a 

greater concentration in the younger age groups and have a higher proportion as single compared to men. 

 

The distribution by provinces of the investigators shows that most of it is concentrated in the Greater 

Metropolitan Area (GAM), especially in San José where more than half of the respondents are concentrated 

(51.2%), these data are similar to those obtained in research carried out in other high-risk professions in 

Costa Rica such as firefighters. (11) 

 

According to data from the Crime Data Explorer of the Federal Bureau of Investigation of the United States 

of America during the year 2020, 576 officers were injured and one murdered, this number includes 

investigators from the FBI, the Department of Defense among others. (12) On the other hand it is worth 

mentioning that in that country statistics are also kept on all officers killed in the line of duty since 1786 

and it is estimated at just over 22,000 officers. (10) 

 

Among the most relevant data obtained is that 53.4% visited the dentist a year or less ago; and 69% say they 

have had a panoramic x-ray (of the entire mouth) that is extremely useful in identifying human beings.  

(13)(14) At this point there is a statistically significant difference by sex (p=0.001) since women presented 

a higher proportion with respect to men and this is common because in multiple studies it has been shown 

that women attend dental treatments more frequently than men. (15–18) 

 

Another point that is worth highlighting is the perception of risk, where there is awareness and is valued as 

high or very high by the majority (86%) but this perception decreases as age increases (p = 0.005). 

 

The usefulness of dental treatments as a method of identification when there is adequate antemortem 

information is simply enormous, because a person could be identified even by means of a single tooth if the 

information is of good quality, regardless of whether it is charred (19–25) and on the contrary an inadequate 

registration can delay and even prevent proper identification. 

Soft tissue records  for identification purposes are actually of little use because their characteristics are 

unstable over time (27–32),  which is why it is preferred to use the odontogram, the records of treatments 

carried out and dental images because they are documented and filed by most professionals, (33)(34) in 

addition, a radiological image can be interpreted by any dental professional regardless of where they are. 
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Conclusions  

This research shows that the investigators of the OIJ (Judicial Investigation Agency) consider that dental 

records are useful as a method of identification, in addition, a large majority attend dental consultation 

regularly and have clinical records that include panoramic radiographs. 

The large participation in the questionnaire shows that there is interest of the staff in having means to 

facilitate their identification in case of death, especially at times when organized crime has increased levels 

in recent years. 

It is striking that there are no protocols in the literature where antemortem information is obtained from 

personnel who are exposed to high occupational risk, neither in Costa Rica nor worldwide, so implementing 

a format for identification purposes is a prevailing need. 

The identification by dental methods is reliable, fast and economical, so it is recommended to implement 

the protocol in the Judicial Investigation Agency, as a pilot plan in the investigators and if possible, to all 

its personnel in the medium term. 
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