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Abstract

Background: Stature estimation is one of the four pillars in the anthropological identification protocol.
During this time, stature estimation uses long bones, but if no long bones are found, tooth dimensions begin
to be examined as a tool in stature estimation.

Purpose: The aim of'this study was to be able to determine the percentage of success in using tooth dimensions
to estimate height in the Mongoloid population in Indonesia, using the Carrea’s Index method.

Method: The study was carried out by measuring the dimensions of arch and chord, then put into the Carrea
formula, the results were compared with actual height, then calculated the frequency of predictions of
success and non-success, compared to gender, and quadrant side of jaw.

Results: The results of predictions of success for both women and men on both sides of the mandibular were
a successful prediction of 69.6% and a non-successful prediction of 30.4%. In each sex, the success rate was
different for each side, without a statistically significant difference (right p value 0.186; left p value 0.713)
using Chi-square test. The results of the Pearson Correlation Coefficient test have a positive correlation (p
<0.05) indicating that there is a significant relationship between height and the results of height estimation
obtained from tooth dimension measurements.

Conclusion: Based on the successful rate of the Carrea’s Index method in this study shows that the Carrea’s
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Index method can be used in the Mongoloid population in Indonesia as a tool for human identification.

Keywords: Anthropology, carrea’s index, forensic identification, odontology, stature estimation.

Introduction

Indonesia is the most disaster-prone country in the
world according to data compiled by the United Nations
Agency (UN) in the field of the International Strategy
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for Disaster Risk Reduction (UN-ISDR) because it
is included in the five most populous countries in the
world, so there are potentially many victims threatened
the risk of loss of life in the event of a disaster!. In
addition, geographically Indonesia is an archipelago
that crosses the equator and is included in the Eurasian
Circum Pacific Ring of Fire and is located at the
confluence of four tectonic plates namely the Asian
Continent, the Continent Australia, the Indian Ocean,
and the Pacific Ocean, so that they are potentially at the
same time prone to disasters such as volcanic eruptions,
earthquakes, tsunamis, floods, and landslides®. Disasters
can be caused by natural factors (natural disasters) and
by human actions (man-made disasters), such as crime,



terrorism, transportation accidents. These disasters are
undeniably caused many victims, both alive and dead.

Every person who has died and cannot be identified
or without identity must take the forensic identification
stage, as stated in article 118 paragraph (1) of Law no.
36 of 2009 concerning Health, which reads “Unknown
bodies must be made an effort to identify”3. This
identification process is something important because
it involves medicolegal and human rights aspects®.
Identification of individuals will be easy to do if visuals
can be recognized, but in cases that cause death, often
the individual’s body becomes difficult to recognize
due to the trauma, such as being cut into pieces
(mutilated), damaged by severe accidents for example in
transportation accidents (Air Asia 2014, Zahro Express
ship, deadly accident at Puncak 2017, Lion Air 2018),
fragmented/crushed’, decayed®, burnt because of fire
accident, bomb blast, or only human skeletal remains
that left to identify.

Estimating body posture is an important step in
reconstructive identification of skeletal remains or body
remains that are difficult to recognize. In anthropology,
height estimation can be obtained from various parts
of the body’ and, most commonly, using long bones?.
But in some cases, not all parts of human bones can
be found, especially if only jaws and leftover teeth are
found. So under these conditions, investigators and
researchers began to pay attention to the estimation of
height through the skull and tooth dimensions’. But until
now, only a few studies have evaluated the possibility
to estimate height through the dimensions of the tooth.
The main consideration regarding the reason teeth can
be used for height estimation is that no two individuals
have identical teeth and there is a presumption in society
that a person with high body posture has large dental
dimensions and arches, as well as the nature of teeth that
are resistant to changes in perimortem and post-mortem,
so these characteristics make teeth have an important
role in the process of individual identification!®.

In an effort to examine the use of teeth to estimate
height!!, researchers from outside Indonesia, have
conducted several studies using a variety of method
using tooth dimensions as parameters (odontometric
parameters), both using permanent maxillary teeth®!215,
permanent mandibular teeth®!%!16:17 a5 well as a
combination of maxillary and mandibular permanent
teeth!'®, some have even examined using deciduous
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teeth!”. Odontometric parameters that have been used
include tooth length, crown length, mesiodistal width,
labiolingual/buccolingual width, andrelationship to facial
measurements. In studies using maxillary permanent teeth
parameters, the results show that the mesio-distal width
of maxillary canines has a significant correlation with
height!%1>20 however, with linear regression formula
that varies depending on the population and sample.
According to Yadav et al.’s research, the regression
equation generated from odontometric parameters can be
used as an additional approach to estimating body height
if the bone extremity is not available, but only in the
same specific population'>. Interestingly, for mandibular
permanent teeth parameters, some researchers used
the same method using a formula called the Carrea’s
Index®1%1617  Although the study was conducted in
different populations, the significant results obtained are
the same, namely Carrea’s Index method can be used to
estimate the height in their population. Carrea’s Index
method is a method that was discovered by Carrea in
1920, which uses the parameters of the mandibular
anterior permanent teeth by measuring two dimensions
namely arch and chord'®. Based on previous research
using the Carrea’s Index method the advantages of
this method are easy and simple because the formula
is already found, it can be used in normal and crowded
tooth conditions, and because the measured dimensions
are horizontal dimensions (mesiodistal width of teeth
and dental arch), so they are not affected by changes
in the vertical dimensions of teeth, for example, due
to attrition, as well as due to local cultural rituals that
change to condition of the tooth (for example, pangur).
In addition, when observing the findings of cases in the
field, the anatomical position of the mandibular anterior
teeth crowns is behind the anterior maxillary teeth so that
they are adequately protected from trauma and damage
before and after death.

Because the Carrea’s Index method is based on
the previous study, the accuracy of the results is good,
namely above 70% used in some populations®!%1¢ so
in this study, the writer wants to examine the accuracy
of the estimated height using the Carrea’s Index method
on the Mongoloid population in Indonesia. It is hoped
that later the results of this study can be an inspiration or
further study to develop related method or other method
in estimating body height using dental dimensions to
support the process of identifying bodies in the forensic
field in Indonesia in particular.
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Materials and Method

This study is an observational analytic with a cross-
sectional design®'??2!. The subjects in this study are
the Mongoloid population - the largest group found in
Indonesia - who are clinical patients of the Orthodontic
Residents in Orthodontic Residency Program (PPDGS),
at Oral Medical Education Hospital (RSGM-P), Faculty
of Dental Medicine, Airlangga University, over the past
year, with the following inclusion criteria:

* The age range of patients is 21-25 years
*  Complete mandibular anterior teeth

e There are no anatomical, morphological
abnormalities or pathological conditions and healthy

periodontal tissue.

The sampling technique uses a total sampling
method. The total sample is 46 subjects with mandibular
dental molds, with a sampling unit that is one side of the
mandibular quadrant, so that the total number of samples
was 92 samples (for the right and left quadrants). While
the exclusion criteria for the sample in this study as
follow:

*  Not willing to be the subject of the study.
*  Not getting approval from the treating dentist.
*  Not from the Mongoloid population.

* Have a history of mandibular anterior restorative,
crowded teeth, or diastema.

* Have a history of abnormalities related to growth,
such as abnormalities in the number of teeth,
tooth size and shape, tooth eruption time, and
abnormalities in tooth structure?>,

I

Each subject has explained the intentions and
procedures in this study, and each subject fills informed
consent. This study has also received Ethical approval
from the Ethics Committee of the Faculty of Dental
Medicine, Airlangga University. The procedure of this
study as follow:

1. Actual body height (BH) measurement: The
subject was measured using a One Med stature meter
with the subject standing upright in a horizontal
plane, barefoot, in an anatomical position according
to the Frankfurt field, holding the breath, aligning
the posterior surface of the heel, hips, shoulders,
and nape in the vertical plane. Height is recorded
in the subject’s identity form. Measurements were
made by one person, the author himself. For intra-
examiner variability, the height measurements were
repeated for 12 subjects.

2. Arch and chord measurement: Arch is the sum
of mesiodistal widths of one side of the mandible
anterior measured from the labial surface, while
the chord is the distance between the mesial edge
of the central incisors and the distal edge of the
canines on the same side measured from the lingual
surface. It was measured using a sliding caliper
according to the Carrea’s Index in the mandibular
mold for each side of the mandibular quadrant, then
the measurement results are entered into the Carrea
formula to determine the estimated minimum and
maximum height. Calculation results in millimeters
are then converted to centimeters. For intra-examiner
variability, the arch and chord measurements were
repeated on 12 sample.

A : e — —
Figure 1 Arch (A) and chord (B) measurements method using digital sliding caliper with
Mitutoyo Absolute Digimatic brand.



Carrea Formula:

Max BH = @rch (inmm)x & x 3.1416 x 100
P

Min BH = &hord (in mm) x & x 3.1416 x 100
2

Comparison of estimated results with actual BH:
The Max BH and Min BH values are the estimated range
of the subject’s height which will then be compared to
the actual body height of the subject, with the following
conditions:

e Successful Predicition a if the actual height
measurement results are in the range between the
estimated minimum height and maximum height
measurements.

*  Unsuccessful Predicition — if the actual height
measurement results are not in the range between
the measurement results of the estimated minimum
height and maximum height.” Then the frequency of
successful prediction and unsuccessful predicition
in both men and women, both right and left side is
calculated.
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Data analysis: The proportion of accuracy is
compared by sex, and the jaw quadrant side uses the
Chi-square test. Carrea’s Index method reliability was
tested with Pearson’s coefficient and Kappa Index to
determine intra-examiner reliability. This study uses a
95% confidence level, with a p-value <0.05 considered
statistically significant.

Results

In this study, according to the results of the intra-
examiner test, obtained reliable results with a Kappa
Index coefficient of 0.897, which means that there is a
very strong consistency (coefficient value close to 1)
between the first and second height measurements in 12
subjects and arch and chord dimension measurements of
12 mandibular mold by the authors. Based on the Kappa
Index test, a significant p value was obtained at 0,000
using a 95% confidence interval, where a p value <0.05,
so this indicates that there was significant consistency
between the first and second measurements.

Descriptive statistics of gender-related subjects
consisted of 38 women (82.6%) and 8 men (17.4%)
so that the sample was 92 (for a total of 2 sides of the
mandibular quadrant with 46 samples each).

Table 1 The mean value of age, height, and estimated height (maximum and minimum).

Female Male Total

Mean

Right Left Right |  Left Right |  Left
Age (years) 22+1.16 22+1.20 22+1.16
Body Height (cm) 157.14+7.48 167.53+4.72 158.95+8.08
Maximum Body Height (cm) | 166.39410.28 | 165.70410.26 | 169.30411.74 | 169.76+9.96 | 166.90410.46 | 166.40410.22
Minimum Body Height (cm) | 150.95£11.55 | 149.40£11.61 | 156.81£12.89 | 158.12410.44 | 150.92+11.79 | 150.92+11.79
Total Estimated Height (cm) | 158.67£10.92 | 157.55£10.94 | 163.06£12.32 | 163.94£10.20 | 159.44=11.16 | 158.66:11.00

Based on table 1 above, the mean value of the
subjects of the study, both female and male, was 22 +
1.16 years. The table also shows the comparison of the
actual average height of the subjects with the estimated
height obtained from the arch (maximum height) and
chord (minimum height) values in each sample calculated
by the Carrea’s Index formula. It appears that of the 46
subjects, male subjects had higher average height and
the estimated height than female subjects. Meanwhile,
when viewed from the calculation of the estimated
height between the sides of the mandibular quadrant,
in female subjects, the estimated height results on the

right side are higher than the results of the calculation of
the estimated height of the left side. In contrast to male
subjects, the estimated height results on the left side are
higher than the results of the estimated right side height
estimates. The total estimated height of the right side in
female subjects (158.67 + 10.92 cm) differed by 1.53 +
3.44 cm from the actual height of the female subjects
(157.14 £ 7.48 cm), and the total estimated height the
left side body in the female subject (157.55 + 10.94 cm)
differed by 0.41 + 3.46 cm from the actual height of
the female subject (157.14 + 7.48 cm). Meanwhile, the
total estimated height of the right side in male subjects



176
(163.06 + 12.32 cm) differed by 4.47 £+ 7.6 cm from the
actual body height of male subjects (167.53 £ 4.32 cm),
and the total estimated left-side height in male subjects
(163.94 £ 10.20 cm) differed by 3.59 + 5.48 cm from the
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actual height of male subjects (167.53 +4.32 cm).

Table 2 Distribution of successful and unsuccessful
predictions from height estimation results by gender

and jaw quadrant side

Right Left
Prediction Total Total

Successful Unsuccessful Successful Unsuccessful
Gender

N % N % N % N % N % N %
Female 28 73.7 10 26.3 38 82.6 26 68.4 12 31.6 38 82.6
Male 4 50 4 50 8 17.4 6 75 2 25 8 17.4
Total 32 69.6 14 304 46 100 32 69.6 14 30.4 46 100
p-value 0.186 0.713

Table 2 below shows the distribution of successful
and unsuccessful prediction results from the calculation
of estimated height using the Carrea’s Index method to
the actual height of the study subject based on gender
and the side of the mandibular quadrant using the Chi-
square test. From 38 female subjects, on the right side, 28
subjects (73.7%) showed successful predictions, while
the remaining 10 subjects (26.3%) showed unsuccessful
predictions. From 8 male subjects, on the right side, the
results of a balanced and successful prediction were
obtained, namely, 4 subjects (50%) had successful
predictions, and 4 subjects (50%) had unsuccessful
predictions. Thus it can be seen that a higher percentage
of success was found in female subjects compared
to male subjects on the right side, but there was no
statistically significant difference (p = 0.186). Overall
on the right side, there were 32 samples (69.6%) with
successful predictions and 14 samples (30.4%) with

unsuccessful predictions.

There was a slight differences found on the left
side, where there were fewer female subjects who had
success predictions compared to the right side, namely
26 subjects (68.4%), while 12 subjects (31.6%) had
unsuccessful predictions. In contrast, in male subjects,
on the left side of the number of samples with more
successful predictions than the right side, namely 6
subjects (75%), while those who have unsuccessful
predictions are 2 subjects (25%). Thus, on the left side,
it appears that male subjects have a higher percentage of
success than female subjects, but there is no statistically
significant difference (p = 0.713). Overall on the left
side, the percentage of success is not different from the
right side, that is, there are 32 samples (69.6%) with
predictions of success and 14 samples (30.4%) with
predictions of no success.

Table 3 Correlation test results of actual height to estimated height with Carrea’s Index (Pearson
correlation coefficient).

Maximum Body Minimum Body Maximum Body Minimum Body
Height (Right) Height (Left) Height (Right) Height (Left)
Pearson correlation 0.471™ 0.476™ 0.452™ 0.515™
Body Height | p-value 0.001 0.001 0.002 0.000
N 46 46 46 46

** Correlation is significant at the 0.01 level (2-tailed)



Table 3 above shows the results of the correlation
analysis between actual height and estimated maximum
and minimum height on both the right and left sides.
From this table, it is known that the Pearson correlation
coefficient value between the height variable and
each estimated height variable is greater than zero to
maximum body height of the right side is 0.471; to the
maximum body height of the left side is 0.476; to the
minimum body height of the right side is 0.452, and
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with a minimum body height of left side is 0.515. The
Pearson correlation coefficient value which is getting
closer to 1 indicates a stronger correlation, so from
the four estimated height variable, the minimum body
height of the left side coefficient is closest to 1 which
means that the variable has the strongest correlation to
the height variable compared to the another estimated
height variable.

Table 4 Correlation test results from actual height to estimated height with a Carrea’s Index (Pearson
correlation coefficient) on female subjects

Correlations®
Maximum Body Minimum Body Maximum Body Minimum Body
Height (Right) Height (Left) Height (Right) Height (Left)
Pearson correlation 0.455™ 0.425™ 0.409" 0.430™
Body Height | Sig. (2-tailed) 0.004 0.008 0.011 0.007
N 38 38 38 38

** Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed), a. Gender = Female

In addition, to determine the strength of the
correlation, it is also possible to see the value of p
compared to the level of significance used in this
study. The p-value between the actual height and the
estimated maximum height (right) and the maximum
height (left) is 0.001 (<0.05), which means that there is
a significant correlation between the actual height and
the estimated maximum height of the right side and left
side respectively. Similarly, between the actual height
and estimated minimum height (right), a significant
correlation was obtained with a p-value of 0.002
(<0.05), and between the actual height and an estimated

minimum height (left) obtained a significant correlation
with a p-value of 0,000 (<0, 05). Based on the results of
the Pearson correlation coefficient, marked by (**) on all
estimated variables of maximum height and minimum
height both right and left side with the information below
the table which states that there is a significant positive
correlation with actual height at a significance level of
1% or 0.01 (2-tailed). Although the significance level
used in this study is the 0.05, it does not mean the results
of this test indicate that it does not correlate at the 0.05
if the 0.01 is significantly correlated, then, of course, the
0.05 level will also be significantly correlated.

Table 5 Correlation test results of actual height to estimated height with a Carrea’s Index (Pearson
correlation coefficient) on male subjects.

Correlations®
Maximum Body Minimum Body Maximum Body Minimum Body
Height (Right) Height (Left) Height (Right) Height (Left)
Pearson correlation 0.771™ 0.862™ 0.556 0.667
Body Height | Sig. (2-tailed) 0.025 0.008 0.152 0.071
N 8 8 8 8

** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed), b. Gender = Female
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Table 4 and table 5 above show the results of
correlation test for each sex, and there are slight
differences in the strength and significance of the
correlation. In female subjects (table 4), there were
three significant correlation results at the 0.01 level of
significance (**), namely the maximum height of right
side variable with a Pearson correlation coefficient of
0.455 (p value = 0.004); maximum height of left side
with Pearson correlation coefficient 0.425 (p value =
0.008); and the minimum height of left side with the
Pearson correlation coefficient of 0.430 (p = 0.007).
While there is one variable with significance at the 0.05
(*) significance level, namely the minimum height of
right side with a Pearson correlation coefficient of 0.409
(p = 0.011). So from the four variables, the maximum
height of right side variable is the one with the strongest
correlation.

In table 5, it shows that in male subjects there is
one variable that correlates at the 0.01 (**) significance
level, that is, the maximum height of left side variable
with a Pearson correlation coefficient of 0.862 (p value =
0.006). In the table, there is one variable that correlates at
the 0.05 (*) significance level is the maximum height of
right side variable with a Pearson correlation coefficient
of 0.771 (p = 0.025). From the two variables, although
both have coefficient numbers that are very close to 1 and
show that they have a very strong correlation, the level of
significance of the two is different, it can be seen in the
results of each p value, so that from these two variables
the strongest correlation is found in maximum height of
left side. The other two variables also have a correlation
coefficient number that is larger and closer to 1 when
compared to female subjects, namely the minimum
height of right side variable of (0.556), and the minimum
height variable of left side (0.667), which means there
is a strong correlation between these variables on actual
height, but the correlation between these two variables
is not significant at the level of significance used in this
study. This is because both of these variables produce a
value of p> 0.05, namely the value of p = 0.152 for the
minimum height of right side variable and the value of
p =0.071 for the minimum height of left side variable.

Discussion

In this study, from 46 research subjects with 92
right and left mandibular quadrant samples, the mean
of estimated minimum height was lower than the mean
of the actual height, and so was the mean of estimated
maximum height was higher than the mean of actual

height. The mean of actual height (female and male) is
158.95 + 8.08 cm, the difference is 0.49 + 3.08 cm from
the total estimated height from the right side (159.44 +
11.16 cm), and a difference of 0.29 £+ 2.92 cm from the
total estimated height from the left side (158.66 + 11.00
cm), so this means that the mean of overall height is
actually within the range of the mean of total estimated
body height (minimum height - maximum height)
obtained from the Carrea’s Index calculation.

In this study, based on the results of height
measurements, it was found that the mean value of the
male subject’s height had a higher value than the female
subject. It was also found when calculating the estimated
height from the dimensions of the teeth, and it was found
that the mean of male subject’s height had a higher value
than female subjects, thus indicating that in subjects
who were taller, the dimensions of the teeth were also
greater. This discovery shows that the dimensions of
the teeth are directly proportional to height. Therefore,
the dimensions of the teeth are considered to be a
measurement tool for estimating height.

A comparison of the successful prediction results
in female and male subjects and in both quadrants as a
whole in this study had the same percentage of success.
However, in each gender, the percentage of success was
different for each side of the jaw quadrant, although both
were without statistically significant differences (right
p-value (0.186); left p-value (0.713)). This difference
can be caused by the results of the estimated height for
each gender for each side of the jaw quadrant, where the
female subjects, have higher body height estimates in
right quadrant than the left quadrant, in contrast, in the
male subjects, estimated body height in left quadrant is
higher than the right quadrant, so this causes the range
to be wider and had a higher chances of the actual height
being within the estimated range.

In this study, between the genders, there are
differences in the percentage of success on the right and
left sides, but in previous studies®!®!® found that the
percentage of success in the male subject is greater than
women on both sides, with no statistically significant
difference. This could be due to the small number of
male subjects in this study, so further study on a larger
sample and a balanced proportion of gender are needed.
Similar to what was found in the study of Silva et al.
(2014) where the number of female subjects was higher
than that of male subjects, and the success percentage of
female subjects was higher than male subjects.



In this study, a similar percentage of successes on
the right and left sides and no statistically significant
differences were found in each sex on each side of the
jaw quadrant indicating that the Carrea’s Index method
can be used on both women and men on all sides of
the jaw quadrant, without affecting the percentage of
success. Comparison with previous studies, namely,
in a study by Lima et al. (2011), with normal dental
structure, the results was higher percentage of success
on the right side, as well as in research by Sruthi (2016),
while in research by Silva et al. (2014), with normal
dental structure, the percentage of success was higher
on the left side, as was the study by Rekhi et al. (2014).
This can be caused by differences in population and
race that are used as research subjects. Although there
is a difference in the percentage of success on each side
of the jaw of previous studies, there is no statistically
significant difference overall, so it can be concluded that
the Carrea’s Index method can be used on any side of the
jaw, of course with normal dental structure conditions as
examined in this study.

From the results of the correlation test between
actual height and estimated height (maximum height
and minimum height) obtained from the Carrea’s Index
using the Pearson Correlation Coefficient test, there is
a positive correlation. The p value between the actual
height and the estimated maximum height (right) and
the maximum height (left) is 0.001 (<0.05), which
means that there is a significant correlation between
the actual height and the estimated maximum height of
right and left side respectively. Similarly, between the
actual height and estimated minimum height (right), a
significant correlation was obtained with a p value of
0.002 (<0.05), and between the actual height and an
estimated minimum height (left) obtained a significant
correlation with a p value of 0,000 (<0, 05). The
results of this positive correlation indicate that there
is a significant relationship between actual height and
height estimation results obtained from measurements
of tooth dimensions, namely the arch and chord. If the
height of the subject is higher, the estimated height will
also become higher, which represents that there will
be a larger tooth dimension. In theory, the relationship
between height and teeth can be seen from the similarity
of the embryological process or its formation!?. The
layer of dentin in a tooth that forms the majority of teeth
and determines the dimensions of the tooth, originating
from layers of ectomesenchymes (neural crest cells)
and long bones, which are most commonly used in
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measuring height, originating from the mesodermal,
these two layers of tissue are basically mesenchymal
tissue (connective tissue) which have the same structural
component, namely the organic matrix formed from
collagen and the inorganic matrix of hydroxyapatite
crystals'®. Therefore, the dimensions of the tooth are
considered to be alternative to long bones, especially in
forensic cases where no long bones or other body parts
are found.

Based on the results of the Pearson correlation test
for each gender, there are strong Pearson correlation
coefficient numbers in both female and male subjects.
But from each correlation coefficient in each gender,
there are differences in the level of significance. If on the
female subjects, the correlation of actual height to the
estimated height is a strong correlation at the 0.01 (with p
value <0.01 on the maximum height (left-right), and the
minimum height (Ieft)) and 0, 05 (p <0.05 in the minimum
height (right)), whereas in male subjects, there was only
a strong correlation according to the significance level
0of 0.01 (p <0.01 in the maximum height (left)) and 0.05
(p <0.05 in maximum height(right)). In the estimation
results of the minimum height (left & right), although it
shows a strong Pearson correlation coefficient, there is
no significant correlation at the the significance level of
0.05 or 0.01. This can be due to the very small number
of male subjects compared to women, so that more male
subjects are needed to be able to see the significance at
the expected level of significance. As explained in the
study by Alwi (2010), that the smaller the significance
number, the larger the sample size needed. Conversely
the greater the significance number, the smaller the
sample size. To get a good significance number, usually
a large sample size is needed. Conversely, if the sample
size gets smaller, then the possibility of more errors
arises®*.

Limitation: This study still has some limitations
including small sample size and gender imbalance,
narrow age range, still limited to normal tooth structure,
general and less specific population, and the study caried
out on living subjects, therefore further research is
needed to address all the limitations of this study.

Conclusion

The conclusion obtained from this study is that
based on the percentage of success of the Carrea’s
Index method in this study shows that the Carrea’s
Index method can be used in the Mongoloid population
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in Indonesia to estimate the height of an individual as
an aid for individual identification. In addition, there
were no statistically significant differences between the
gender and the mandibular quadrant side to predict the
success of height estimation so that these factors did not
correlate or influence the percentage of success in height
estimation using the Carrea’s Index method.
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