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Abstract 

      Finding antemortem data in forensic odontology procedures is a complicated task and often a 
time-consuming work. A quick response code in searching antemortem data efficiently is required. 
A method of digitizing data is introduced to speed up the process and retrieve accurate and precise 
information. 
     The present study employed a mixed method approach with a sequential exploratory survey 
strategy. The research was carried out in two stages. Firstly, the qualitative research uses the 
PIECES framework and fishbone diagrams. Secondly, quantitative study with one shot case study 
method. Pathway analysis is used to determine the effect of digital antemortem Quick Response 
Code.   
     The efficiency and control factors obtained values of 4.02 and 4.03, respectively, while 
performance, information, economic and service were 3.80, 3.79, 3.76, and 3.74, respectively. The 
effect of Quick Response Code on accuracy indicators is odontogram 8%, radiography 17.7%, 
facial recording 28.7%, dental impressions 3% and palatine rugae 1.2% and other variables (ε) 
beyond observation of 94.2%. On the precision indicators, the effect of the Quick response code on 
the odontogram, radiography, facial recording, dental impression and palatine rugae were 11.8%, 
17.2%, 2.3%, 7.8% and 10.2%, respectively, while other variables (ε) were 94.8 %.  
     Resource and control factors have a strong role in influencing the digitization of antemortem 
data and the use of information systems in forensic odontology procedures. The effect of using 
Quick Response Codes on the effectiveness of antemortem data searches on indicators of 
accuracy and precision quantitatively is not significant (p > 0.05). However, the qualitative use of 
Quick Response Code can provide added value for antemortem data types in digital html format 
that are more concise, simple, can be transferred quickly without destroying the authenticity of the 
data.                          
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 Introduction 

Forensic identification in the process 
involves many roles of experts from across 
scientific branches,1 among them is the role of 
dentists who have competency qualifications in 
the field of forensic odontology, namely using 
dental facilities as evidence.2 Forest (2019) in his 

research reports that the success rate of forensic 
odontology in identifying victims manually is 60% 
of victims.1 The advantages of dental hard tissue 
as forensic evidence are that the dental material 
is able to withstand high heat and does not 
decay,3 even the soft tissue of the palatine rugae 
is able to distinguish two brothers even though 
they are identical twins.4 The problem is that in 
forensic odontology operations, it is difficult for 
officers to obtain antemortem data quickly and 
completely. The implication of this problem is that 
the determination of the identity of the victim is 
hampered and even cannot be identified. 
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Sources of dental ante mortem data in 
various countries vary widely, in India and 
Indonesia each soldier is made ante mortem data 
and stored in a database.5 In US and Italy, ante 
mortem data are spread across several health 
and defense institutions.6 In Indonesia, dental 
ante mortem data for some residents can be 
obtained through hospitals or dental practitioners, 
however, until now it is still in analogue format 
and the writing is not uniform.7 The problem of 
speed and completeness of antemortem data in 
forensic odontology procedures is closely related 
to data service management, therefore 
innovation is needed through the use of a two-
dimensional Quick Response Code as a means 
of storing, searching and sending antemortem 
data. 

Quick Response Codes (QRC) were first 
introduced by the Japanese company, Denso 
Wave, in 1994 as a result of the development of 
the barcode system.8 QRC accommodates data 
vertically and horizontally so that the size of the 
QRC image display can be smaller than a one-
dimensional barcode that accommodates data 
horizontally. Currently QRC is not only used in 
industry, but also in print and electronic media.9 
QRC is capable of storing all types of data, such 
as numeric, alphanumeric, binary, and kanji data. 
The QRC capability can accommodate data with 
an image display size of one tenth of the 
barcode. Three square-shaped marks in three 
corners have a function so that the symbol can 
be read with the same result from any angle.10 

Based on the background of the main 
problems above, the researchers are interested 
in researching dental antemortem data 
management. The research was conducted in 
two stages. Firstly, analysis of information 
system requirements using Pieces and Fishbone. 
Secondly, digitizing data and using information 
systems in the identification process. The 
research was carried out on antemortem data of 
Indonesian Navy soldiers managed by Naval 
Dental Institute R.E. Martadinata, Jakarta, 
Indonesia, in the form of odontograms, 
radiographic x-rays, digital photographs of faces 
and dental prints. 

Materials and methods 
 
This study uses a mixed methods 

approach, including field observations, in-depth 
interviews and quasi-experimental research with 

the one shot case study method. Ethical 
clearance from the Health Research Ethical 
Committee of Indonesian Naval Dental Institute 
R.E. Martadinata (118/KOMIT/LADOKGI 
REM/2020) and all of the informants and 
respondens provided written informed consent to 
participate in the study. 

The first stage of the study was the 
investigation of the dental antemortem data 
management using in-depth interviews with 8 key 
informants, each of whom has a relationship with 
dental antemortem data management. 
Subsequently, questionnaires were given to 80 
respondents consisting of dentists, dental 
therapists and administrative staff members. At 
this stage an analysis is carried out using the 
Assessment of the variables identified in 
Performance, Information, Economic, Control 
and Services (PIECES) approach.11  

Prior to the study,  a fishbone diagram 
was used to analyze the root of the problematic 
factors in managing antemortem data search  in 
Indonesian Naval Dental Institute R.E. 
Martadinata.12,13  Data collection was carried out 
by means of a set of questionnaires in the form of 
a Likert scale, then given directly to respondents 
to fill them in. Respondents chose the answer 
categories Strongly Disagree (STS = 1), 
Disagree (TS = 2), Netral (N = 3), Agree (S = 4), 
Strongly Agree (SS = 5) by giving a cross (X) on 
the answer that feels suitable. 

The procedure for digitizing dental 
antemortem data related to the measurement 
results with decimal numbers, then rounding is 
applied. If a decimal point is below 5, it will be 
rounded down, but  if the number after the 
comma is equal to or more than 5, it will be 
rounded up.14 
1.Odontogram. The digitization of the 
odontogram data is carried out by writing down  
the examination result data including Decay, 
Missing, Filling-Teeth (DMF-T). The tooth was 
considered carious (D) if there was visible 
evidence of a cavity, including untreated dental 
caries. The missing (M) included teeth with 
indications for extractions or teeth extracted due 
to caries. The filled (F) included filled teeth.15  
2.Radiographic Photo. Panoramic X-rays were 
measured by CPI (Coronal Pulp Index) on 4 
mandibular teeth, namely the right and left first 
molar and first premolar.16  
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CPI  =  CPH X 100/CH;  CPI= Coronal Pulp ndex; CH = Crown 
Height, CPCH  = Crown Pulp Cavity Height 
Figure 1. Measuring the Coronal Pulp Index 17. 
 
3.Face Digital Photo. Digital photo of the front 
view with the body and head upright against the 
wall and the bite in a centric relation was taken 
with an automatic digital camera with a distance 
of 40 cm. Furthermore, the photos were recorded 
in postcard size and then the vertically 
physiological dimensions were measured.18  
 
4.Dental Casting Data. Dental molds were 
described through 3 data, as follows; firstly, the 
measurement of the maxillary width at the 
distance between the mesial sides of the right 
and left first molar teeth. Secondly, the arch 
length of the maxillary teeth was calculated 
starting from the mesial side of the right first 
molar to the mesial side of the left first molar. 
19Thirdly, utilize the soft tissue of the palatine 
rugae using the Trobo Classification which reads 
from the right molar side clockwise to the left 
molar side.23  This classification divides rugae 
into simple rugae, classified as ABCDEF, where 
rugae shapes are well defined, and compound 
rugae, classified as type X, with a polymorphisms 
variety (the compound shapes result if there is 
union of two or more simple rugae). The present 
study regards every separate, well defined ruga 
as a simple ruga. A compound or polymorphic 
ruga is one involving the union of two or more 
simple rugae. Hence, a ruga is either simple or 
compound (polymorphic). The rugae shapes that 
correspond to the respective classification are: A 
= point; B = line; C = curve; D = angle; E = 
sinuous; F = circle; X = compound 
(polymorphic).20 
 
  The object of the present study is the 
dental antemortem data of selected Indonesian 
Navy soldiers who served abroad deployment as 

many as 236 people. Antemortem data includes 
five types, namely odontograms, radiographs, 
facial recordings, dental impressions, and palatal 
rugae. Furthermore, the determination of the 
sample is done randomly with the amount 
referring to the Slovin formula as follows:21  

 
Information : 
(n = number of samples, N = total population, e = precision or 
tolerance limit for sampling error of 5% (0.05), n = 236/ (1 + 
236*0.05²), n = 236/4, n = 59 and completes to 60) 
 

The second phase of research divided 
into two groups. The control group was 60 unit 
and the treatment group was 60 unit. In the 
treatment group, dental antemortem data were 
digitized and made quick response codes 
including odontograms, radiographs, facial 
records, dental printing and palatal rugae. 
Research design is below. 
 

 
Scheme 1. Mixed Method with Sequential 
Exploratory Design Strategy22. 
 

Results 

Naval Dental Institute R.E. Martadinata, 
the institution in charge of identification activities 
within the Indonesian Navy, has collected four 
types of antemortem data on the teeth of 
Indonesian Navy members, including 
odontograms, facial records, panoramic 
radiographs and dental prints 23.  Based on the 
results of observations at the research location, 
identification activities at Naval Dental Institute 
R.E. Martadinata has been carried out since 
2014. The activity carried out was the collection 
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of dental antemortem data for members of the 
Indonesian Navy. There are four types of data, 
namely odontograms, digital facial photographs, 
panoramic x-rays and dental prints. The basis for 
the implementation of this activity is the 
Presidential Regulation of the Republic of 
Indonesia Number 107 of 2013.24  According to 
Informant 1, dental antemortem data 
management in the institute has used an 
information system built by the Indonesian 
Navy's Information Service in 2014, but data 
input is still manual and data types are still 
analogue.  

 
Figure 2. Fishbone analysis of antemortem data 
management in Naval Dental Institute R.E. 
Martadinata, Jakarta, Indonesia (source: 
research findings in 2020). 
 

 
Table 1. Problem Identification Searching for 
antemortem data at Naval Dental Institute R.E. 
Martadinata, Jakarta, Indonesia with PIECES 
approach 11. 
 

The effect of simultaneous variables 
between odontograms, radiographs, facial 
photographs, dental impressions, and palatal 
rugae on accuracy based on the results of the 
calculation of the SPSS statistic in 2021, the 
results obtained on an R Square change of 0.052. 

The results of the statistical calculation show that 
the influence of the two variables is 5.2%, while 
other factors have an influence of 94.8%. The 
path coefficient calculation from these other 
factors can be obtained by the formula Pε = 1 – 
0.052 = 0.974. (Table 2, 3) 

 

 
Table 2. Partial Effect of Odontogram, 
Radiography, Face Record, Dental Cast and 
Palatal Rugae on Accuracy of antemortem data 
search. 
 

Based on the results of statistical tests, it 
can then be described the partial effect of each 
independent variable on the effectiveness of 
searching for antemortem victim data on the 
dependent variable of accuracy as follows. 

 

 
Figure 3. Partial Path Analysis on the Effect of 
QRC on Accuracy of antemortem data searches. 
 

 
Table 3. Effect of Partial Variable QRC 
Odontogram, Photo Radiography, Face Record, 
Dental Imprints and Palatal Rugae on the 
precision of antemortem data search. 
 

The partial effect of QRC odontogram, 
radiography, facial recording, dental impressions, 
and palatine rugae on the accuracy of the 
statistical results obtained by the R-Square 
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change of 0.054. Based on statistical results, it 
can be interpreted that the effect of QRC on 
digital antemortem data is 5.4%, while other 
factors have an effect of 97.2%. The path 
coefficient calculation from these other factors 
can be obtained by the formula Pε = 1 – 0.054 = 
0.972. The description of the effect of QRC on 
the effectiveness of searching for antemortem 
data on the precision dependent variable is as 
follows (Figure 4). 

 

 
Figure 4. Partial Path Analysis on the Effect of 
QRC on precision of antemortem data searches. 
 

Discussion 
 

Table 1 showed that the effectiveness of 
searching for antemortem data using an 
integrated quick response code was very 
effective with the highest accuracy rate of 96.6% 
(p.0.05) on the odontogram. These findings are 
in accordance with the statement of Nagi et.al 
(2019).28  The digital forensics has revolutionized 
the traditional forensic investigations in terms of 
collection and analysis of data. Moreover, 
computerized images are more reliable, accurate 
with fewer errors and could not be manipulated 
by the third person. These technologies are very 
helpful in DVI in which innumerable bodies are 
severely mutilated and allow digital transfer of the 
images without loss of information.  

Information systems require infrastructure 
in the form of a website 25 and data in digital 
format, which can be HTML (Hypertext Markup 
Language) to convey data descriptively in text 26 
or Jpeg (Joint photographic) experts group) in 
picture form.27 The system design is built to 
accommodate the need for automatic data 
storage and distribution28 and can be integrated 
with a Quick Response Code (Q.R. Code) which 
can store data in it.25 Q.R. Code is a type of two-
dimensional barcode that has been approved as 
an ISO international standard and the Chinese 

National Standard in 2000.27 Q.R. Code can 
change any type of data into information so that it 
can be accessed quickly via a computer.25  

In Indonesia, forensic identification 
activities are under the authority of the 
Indonesian National Police,29 but in its 
implementation it can involve other elements30, 
including the forensic military odontology force 
from the Indonesian Navy.23  Regardless of the 
method used to identify a person, the results of 
the comparison of antemortem and postmortem 
data lead to 1 of these 4 situations; first, positive 
identification, it mean comparable items are 
sufficiently distinct in the antemortem and 
postmortem databases, no major differences are 
observed. Second, possible identification, it 
mean commonalities exist among the 
comparable items in the antemortem and 
postmortem databases, but enough information 
is missing from either source to prevent the 
establishment of a positive identification. Third, 
insufficient identification evidence, it mean 
insufficient supportive evidence is available for 
comparison and definitive identification, but the 
suspected identity of the decedent cannot be 
ruled out, then the identification is then deemed 
inconclusive. Forth, exclusion, it mean 
unexplainable discrepancies exist among 
comparable items in the antemortem and 
postmortem databases.31   

In India, Forensic Odontology would help 
in identifying bodies of their soldiers and also to 
protect the nation from terrorists who 
impersonate and spread terrorism acting as a 
threat to the security of the nation.32 Japan, Body 
identification by dentists based on dental findings 
preserves the dignity of the individuals and has 
great value in maintaining social peace and 
order.33  Several countries in Europe, India, 
Singapore, Thailand have indeed required their 
dentists to complete medical records according 
to Interpol standards (ABFO 2017; Arora dan 
Kaur 2019) ,35 however, the format is still 
analogue so that it affects the speed in the data 
transfer process.1,6   

Dental identification is one of the most 
reliable methods, as teeth and dental structures 
may survive adverse conditions. The techniques 
involved in forensic odontology include: bite mark 
analysis, tooth prints, rugroscopy, cheiloscopy, 
dental DNA analysis, radiographs, and 
photographs. 36  

Mathematically the QRC in this study is 
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not significant but qualitatively it can function 
well. These results are in line with previous 
similar studies conducted in Australia.6 
 
 Conclusions 
 

In conclusions, within the limitations of the 
present study, there is an effect of using QRC on 
the effectiveness of searching antemortem 
odontogram data, radiography, facial recordings, 
dental impressions and palatal rugae 
simultaneously or partially in forensic odontology 
procedures with indicators of accuracy and 
precision, however the effect is not significant. 
The results of the quantitative QRC research did 
not significantly affect the effectiveness of 
searching for antemortem data, however, 
qualitatively it provided added value for the 
development of antemortem data in hypertext 
markup language format. 

This present study merits further 
investigation on the use of QRC to increase the 
effectiveness of antemortem data management 
in forensic odontology procedures using larger 
samples and more comprehensive variables. The 
study results have its limitations due to  
uncontrolled factors in collecting qualitative data 
through in-depth interviews and questionnaire, 
namely the potential answers of respondents 
which sometimes do not represent the actual 
conditions. 
 
 Acknowledgements 
 
 The authors would like to express our 
special thanks of gratitude to the former Head of 
Indonesian Naval Dental Institute R.E. 
Martadinata, First Admiral Dr. Ganesha 
Wandawa, DDS, Periodontist and recent Head of 
Indonesian Naval Dental Institute R.E. 
Martadinata,  First Admiral Agus Gamal Putra, 
DDS, Periodontist for the facilities and supports 
in executing the present study. 
 
 
 Declaration of Interest 
 
 The authors declare that there is no 
conflict of interest regarding the publication of 
this article.  
 
  

 

References 
 
1.  Forrest A. Forensic odontology in DVI: current practice and 

recent advances. Forensic Sci Res [Internet]. 2019;4:316–30.  
2.  Domingues CL, Schuster OC, Flores BA, Guerra LR. Dental 

records and human identification. Rev Bras Odontol Leg RBOL 
[Internet]. 2018;5:68–75.  

3.  Nuzzolese E. Dental autopsy for the identification of missing 
persons. J Forensic Dent Sci. 2018;10:50.  

4.  Faheem S, Hirani S, Maqsood S, Shaikh F, Soomro MA, Zaidi 
SJA. Palatal rugoscopy: Individuality and gender differences in 
subset of population of Karachi. Prof Med J. 2021;28:842–7.  

5.  Winarno, S. Sitam, S. Sukri Y.F., Hidayat B. Amalya A. A 
Comparison of Victim Identification Effectiveness between 
Digital and Analogue Dental Antemortem Data as Humanitarian 
Operation. J Int Dent Med Res. 2021;14:880–7.  

6.  Smitha T, , H S Sheethal , K N Hema RF. Forensic odontology 
as a humanitarian tool. J oral Maxillofac Pathol. 2019;23:1–7.  

7.  Raj N, Sebastian J, Shakunthala G, Siva B, Shibu P. Forensic 
odontology - “Dentist as a third eye.” Int J Forensic Odontol. 
2016;1:53.  

8.  Manori A, Devnath N, Pasi N, Kumar V. QR Code Based Smart 
Attendance System. Int J Smart Bus Technol. 2017;5:1–10.  

9.  Parabhoi L, Bhattacharya N, Dhar R. Use of QR Code in Library. 
Appl Mod tools Technol Libr Serv. 2017;237–43.  

10.  Paper C, Akif M. QR Code Application for Geometric Location 
and Information of Historical Structures. 2017;21–3.  

11.  Ariawan APM, Putra SIBP,Mertasana AP. Design and Analysis 
of Mail Management Information System using PIECES 
Method : A Case Study at Faculty of Mathematics and Natural 
Sciences of Udayana University. 2017;2:25–30.  

12.  Mario C. The Fishbone diagram to identify, systematize and 
analyze the sources of general purpose technologies. Soc Adm 
Sci [Internet]. 2017;4:291–303.  

13.  Shetty SS. Advanced Technologies an Aid in Forensic 
Odontology . an Update. Int J Adv Res. 2016;3:1615–20.  

14.  Nasution MD, Nasution, Elfrianto FH. The Development of 
Numerical Method Material Teaching Using Metacognitive 
Assisted Matlab Approach. J “Mosharafa” [Internet]. 2017;6:69–
80.  

15. Prabakar J, Arumugham M, Shakti SD, Kumar PR, Leelavathi L. 
Prevalence and Comparison of Dental Caries experience 
among 5 to 12 year old school children of Chandigarh using dft/ 
DMFT and SiC Index: A Cross-sectional study. J Fam Med Prim 
Care [Internet]. 2020;9:819–825.  

16.  Gotmare SS, Shah T, Periera T, Waghmare SM, Shetty S, 
Sonawane S, Gite M. The coronal pulp cavity index: A forensic 
tool for age determination in adults. Dent Res J (Isfahan). 
2019;16:160–5.  

17.  Goltz AR. A Comparison of Four Methods of Dental Age 
Estimation and Age Estimation from the Risser Sign of the Iliac 
Crest. Estern Michigan Univ. 2016;493:1–34.  

18.  Amiruddin M, Thalib B. Vertical dimension measurement 
directly on the face and indirectly by cephalometric analysis. 
Makassar Dent J. 2019;8:27–32.  

19.  Amalia DBU, Rina Sutjiati LSD. Nance and Moyers analysis 
study on measurement of available space in the mandibular. 
Stomatognatic (JKG Unej). 2012;9:69–72.  

20.  Suhartono AW, Syafitri K, Puspita AD, Soedarsono N, Gultom 
FP, Widodo PT, Luthfi M, Auerkeri EI. Palatal rugae patterning 
in a modern Indonesian population. Int J Legal Med. 
2015;130:881–7.  

21.  Ansar, Lukum A, Arifin, Dengo YJ. The Influence of School 
Culture on The Performance of High School English Teachers 
in Gorontalo Province. Int J Educ Res [Internet]. 2017;5:35–48.  

22.  Cresswell JW, Plano-Clark VL, Gutmann ML, Hanson WE. 
Advanced mixed methods research designs. Handb Mix 
Methods Soc Behav Res [Internet]. 2003;209–40.  

23.  Winarno S, Sitam S, Hidayat B, Subiyakto Y. The 
Implementation Of Indonesian Navy Victim Identification Policy 
In Ladokgi R.E. Martadinata. J Indones Heal Policy Adm. 
2020;5:1–7.  



 
Journal of International Dental and Medical Research ISSN 1309-100X                                                              Forensic Odontology 
http://www.jidmr.com                                                                                                                                         Sugeng Winarno and et al 

 

  Volume ∙ 15 ∙ Number ∙ 4 ∙ 2022 
                            

Page 1566 

24.  Republik of Indonesia. Presidential Regulation of the Republic 
of Indonesia Number 107 of 2013. 2013;1:69–73.  

25.  Rahaman W. Enhancin Library Services Using Barcode, QR 
Code and RFID Technology: a Case Study in Central Library 
National Institute of Technology, Rourkela. Int J Digit Libr Serv. 
2016;6:39–50.  

26.  Colleter R, Romain JB, Barreau JB. Humanos: An open source 
nomadic software database for physical anthropology and 
archaeology. Virtual Archaeol Rev. 2020;11:94–105.  

27.  Nagi R, Aravinda K, Rakesh N, Jain S, Kaur N, Mann A. 
Digitization in forensic odontology: A paradigm shift in forensic 
investigations. J Forensic Dent Sci. 2019;11:5.  

28.  Joseph SIT. Survey of Data Mining Algorithm’s for Intelligent 
Computing System. J trends Comput Sci Smart Technol. 
2019;01:14–24.  

29.  Djuyandi Y, Casnoto WH. Military operations other than war 
(Mootw): Synergy of indonesian national armed forces (TNI) 
and national disaster management agency (BNPB) in disaster 
management. Humanit Soc Sci Rev. 2019;7:111–21.  

30.  Malahayati N, Munirwansyah, Afifuddin M, Syamsidik. Factors 
Affecting Post-Disaster Housing Reconstruction on 
Preconstruction Stage in Pidie Jaya Regency Indonesia. IOP 
Conf Ser Earth Environ Sci. 2019;273:1–10.  

31.  Chopra S, Bansal P, Bansal P. Knowledge and Awareness of 
Forensic Odontology amongst Dental Graduates: An Original 
Research. J Adv Med Dent Scie Res [Internet]. 2020;8:184–6.  

32.  Arora K, Kaur P. Role of forensic odontology in the Indian 
Armed Forces: An unexplored arena. J Forensic Dent Sci. 
2016;8:1–4.  

33.  Komuro T, Tsutsumi H, Izawa H, Katsumura S, Saitoh H, 
Sakurada K, et al. Social contribution of forensic odontology in 
Japan. Jpn Dent Sci Rev [Internet]. 2019;55:121–5.  

34.  Arora SK and Bansal R. The use of dental records as a tool for 
the Unique Identification Authority of India in personal 
identification: A proposal. J Forensic Dent Sci. 2018 Sep-Dec; 
10(3): 119–122. doi: 10.4103/jfo.jfds_80_18. 

35.  Liang Y, Han W, Qiu L, Wu C, Shao Y, Wang K. Exploring 
Forensic Dental Identification with Deep Learning. 2021;35:1–
15.  

36.  Kaleelullah, H. Forensic Odontology, a Boon and a 
Humanitarian Tool: A Literature Review. Cureus. 2020;12:6–13.  

 


