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INTRODUCTION 

Indonesia is known as a maritime country or the largest archipelagic country in the world which has a diversity of 

landforms. Geologically, Indonesia is an area where 3 large tectonic plates meet, namely the Indo-Australian plate, the 

Eurasian plate and the Pacific plate. The Indo-Australian plate collides with the Eurasian plate off the coast of 

Sumatra, Java and Nusa Tenggara, while with the Pacific in the north of Irian and North Maluku. This geographical 

location can be the cause of various natural disasters such as volcanic eruptions, earthquakes, tsunamis, and so on. Not 
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only natural disasters, crime cases also cause casualties. According to data reported by the Central Statistics Agency, 

in 2022 there will be 372,965 criminal cases, where bodies are often found in a state of decomposition, heavily 

damaged or in the form of body parts, sometimes leaving only a few body parts to be examined and identified.1 

In 2024, data obtained from DIBI-BNPB that there were 485 disasters with 87 deaths, and in North Sumatra alone 

until April there were 16 disasters with 37 deaths.2 The Central Bureau of Statistics, in 2022 stated that there were 

372,965 cases of criminality, of which crimes against life (murder) were 854 cases, of which in North Sumatra there 

were 84 cases.3 

According to the American Board of Forensic Anthopology, forensic anthropology is the application of science from 

physical anthropology to the legal process. The main purpose of forensic anthropology is to identify unrecognized 

victims, determine the cause of death, and provide important information to the authorities in the investigation of a 

crime or disaster. And to measure the body height of humans for identification purposes, anthropometry is used. 4–6 

Some studies related to palm length with body height, including research by Christanti Sambeka in 2013 at FK 

Samratulangi University, Manado, research by Nurul Ilmi Rahmatullah in 2018 at PSPD Sriwijaya University, 

Palembang, research by MD. Asadujjaman in 2019 in Bangladesh and research by Jansen Jakaria in 2022 in the Toba 

Batak and Sundanese tribes.7–10

Research to find the relationship and formula between hand length and body height in the Toba Batak tribe has never 

been done. This makes researchers interested in conducting research on the relationship between hand length and body 

height in the Toba Batak tribe so as to get the formula as a contribution of researchers to complement similar research 

data on tribes in Indonesia.11,12 

MATERIALS AND METHODS 

The tools used are a Wireles Body Height Meter branded Onemed with a maximum length of200 cm and a 30 cm 

digital sliding caliper branded SIGMAT. Body height was measured from the highest point of the head called the 

vertex to the lowest point which is the heel / floor. The position of measuring body height is taken in a state where the 

respondent does not wear footwear and stands on a flat place while the back of the head, back, buttocks and heels are 

pressed against the wall with the head facing straight ahead. Wireles Body Height Meter is placed just above the scalp 

and against the wall, then the respondent shifts right or left and presses the measuring instrument button then sees the 

measurement results. 

Hand length measurement is carried out after filling in the body height questionnaire data in a way: the correspondent 

sits quietly with his hands in an anatomical position in extension, then the examiner measures the length of the hand 

using sliding calipers. The length of the hand was measured from the most distal point on the lateral edge of the radius 

(wrist), which corresponds to the processu styloideus radii (stylion) with a point on the tip of the middle finger of the 

hand (dactylion) in the extension position. 

RESULTS 

Descriptive Analysis 

This study involved 56 respondents, consisting of 18 male and 38 female. The age of male respondents ranged from 

21-24 years with a standard deviation of 0.84, while females had the same age range with a standard deviation of 0.72. 

Male body height ranged from 158-182 cm, with an average of 170.04 cm and a standard deviation of 6.55. Females 

had a body height between 144.40-166.90 cm, with an average of 156.94 cm and a standard deviation of 4.86. 

The righthand length of males ranged from 17.30-19.80 cm, with a mean of 18.63 cm and a standard deviation of 0.62. 

In females, the right hand length ranged between 15.40-18.60 cm, mean 17.14 cm, and standard deviation 0.81.  

Male left hand length ranged from 17.20-19.70 cm, with a mean of 18.65 cm and a standard deviation of 0.69. In 

females, the left hand length ranged from 15.30-18.70 cm, with a mean of 17.04 cm and a standard deviation of 0.84 

(TABLE 1). 
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TABLE 1. Descriptive Statistics 

Sample 
Male Female 

18 38 

Age 

Oldest 24 24 

Youngest 21 21 

Mean 31,7105 21,4211 

Standard Deviation 0,84017 0,72154 

Body Height 

Longest 182 166,90 
Shortest 158 144,40 

Mean 170,0444 156,9447 

Standard Deviation 6,55073 4,85658 

RHL 

Longest 19,80 18,60 
Shortest 17,30 15,40 

Mean 18,6333 17,1421 

Standard Deviation 0,62214 0,81394 

LHL 

Longest 19,70 18,70 

Shortest 17,20 15,30 

Mean 18,6500 17,0395 

Standard Deviation 0,69473 0,84455 

Normality Test Result 

Based on the Q-Q Plot normality graph image of the Body height and length variables of the right and left hands, most 

of the data distribution values are located around a straight line, this indicates that the Body height and length data are 

normally distributed (FIG. 1, FIG. 2 and FIG. 3). 

FIG. 1. Q-Q Plot Normality Graph Body Height (BH) 

FIG. 2. Q-Q Plot Normality Graph Independent variable right hand length (RHL) 
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FIG. 3. Q-Q Plot Normality Graph Independent variable left hand length (LHL) 

Correlation Test Result 

It is found that there is a significant relationship between hand length and body height in male and female, with a p-

value <0.05 (P = 0.001). Hand length has a very strong correlation value; r > 0.8 (0.815 - 0.835). 

Variables that have the strongest correlation if the RHL and LHL variables are found together, where in the correlation 

test using both variables at once (RHLMF; LHLMF), a very strong correlation was found (r = 0.835).  

It can be concluded that the variable RHLMF; LHLMF affects body height by 68.6%. is the most influential variable 

on body height. And the best level of accuracy in estimating body height with Standard Error of Estimation (SEE) = 

4.59320 (TABLE 2). 

TABLE 2. Correlation coefficient (degree of in males and females correlation) of hand length with body height 

Variable R
2 
(%) SEE p-value Correlation(r) 

RHLMF 68,2 4.62513 0,001 0,829 

LHLMF 65,8 4,79323 0,001 0,815 

RHLMF; LHLMF 68,6 4,59320 0,001 0,835 

Notes: SEE (standard error of the estimate), RHLMF (right hand length male and female), LHLMF (left hand length 

male and female) 

Correlation Test Result for Female 

It is found that there is a significant relationship between hand length and body height in female with a p-value <0.05 

(p = 0.001). Hand length has a moderate to strong correlation value (r: 0.557 - 0.614). 

It shows the variables that have the strongest correlation if the RHL and LHL variables are found together, where in 

the correlation test using both variables at once (RHLF; LHLF), a strong correlation was found (r = 0.614).  

It can be concluded that the variable RHLF; LHLF affects body height by 34.1%. is the most influential variable on 

body height. And the best level of accuracy in estimating body height with Standard Error of Estimation (SEE) = 

3.94236 (TABLE 3). 
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TABLE 3. Correlation coefficient (degree of correlation) of hand length with body height in female 

Variable R
2 
(%) SEE p-value Correlation(r) 

RHLF 32.7 3,98328 0,001 0,588 

LHLF 29,2 4,08750 0,001 0,557 

RHLF; LHLF 34,1 3,94236 0,001 0,614 

Notes: SEE (standard error of the estimate), RHLF (right hand length female), LHLF (left hand length female) 

Correlation Test Result for Male 

It is found that there is a significant relationship between hand length and body height in male with a p-value <0.05 (p 

= 0.001). Hand length has strong and very strong correlation values; (r = 0.7 - 0.8).  

Variables that have a very strong correlation if the RHL and LHL variables are found together, where in the 

correlation test using both variables at once (RHLM; LHLM), a very strong correlation was found (r = 0.876).  

It can be concluded that the RHLM variable affects body height by 74.3%, which is the most influential variable on 

body height, and the best level of accuracy in estimating body height with Standard Error Estimation (SEE) = 3.32114 

as well as the most accurate variable in determining body height using the hand length variable (TABLE 4). 

TABLE 4. Correlation coefficient (degree of correlation) of hand length with body height in male 

Variable R
2 
(%) SEE p-value Correlation(r) 

RHLM 74,3 3,32114 0,001 0,871 

LHLM 56,2 4,33472 0,001 0,767 

RHLM; LHLM 73,6 3,36566 0,001 0,876 

Notes : SEE (standard error of the estimate), RHLM (right hand length male), LHLM (left hand length male) 

DISCUSSION 

The longest left hand length in the male respondent group was 19.70 cm, while the shortest was 17.20 cm with a 

calculated mean of 18.6500 cm with a standard deviation of 0.69473. In the female respondent group, the longest left 

hand length was 18.70 cm, and the shortest was 15.30 cm. The average length of the left hand in the female group was 

17.0395 cm with a standard deviation of 0.84455. 

In the normality test, all dependent and independent variable data were normally distributed. So the data continued 

with the Spearman correlation test. The correlation test results showed that all independent variables were related to 

body height with a correlation level of “moderate” to “very strong” (r = 0.557- 0.871). 

The results of the correlation test of the dependent variable with the independent variable can be concluded that the 

RHLM variable affects body height by 74.3%. is the most influential variable on body height, and the best level of 

accuracy in estimating body height with Standard Error Estimation / SEE = 3.32114 as well as the most accurate 

variable in determining body height using hand length variables. 

CONCLUSION 

Based on the results of this study, the formula for estimating body height based on hand length in the Toba Batak tribe 

is as follows:  

1. TB = 44.728 + 6.607 (RHLMF) ± 4.6251

2. TB = 50.657 + 6.305 (LHLMF) ±4.7932

3. TB = 40.549 + 14.580 (RHLMF) - 7.777 (LHLMF) ±4.5932
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4. TB = 96.826 + 3.507 (RHLF) ± 3.98328

5. TB = 102.320 + 3. 206(LHLF) ± 4.08750

6. TB = 92.636 + 11.005(RHLF) - 7.297(LHLF) ± 3.94236

7. TB = -0.780 + 9.168(RHLM) ± 3.32114

8. TB = 35.210 + 7.230(LHLM) ± 4.33472

9. TB = -3.316 + 7.748(RHLM) + 1.555(LHLM) ±3.36566
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