
 

 

Iran J Public Health, Vol. 54, No.9, Sep 2025, pp.1985-1995                                                Original Article 

 
 

                                         Copyright © 2025 Bakici et al. Published by Tehran University of Medical Sciences. 
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license. 

                        (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited 
 

1985                                                                                                      Available at:    http://ijph.tums.ac.ir 

 

 
 

Investigation of the Relationship between Somatotypes and 
Hand Types in Healthy Young Individuals 

 
Rukiye Sumeyye Bakici 1, Necati Emre Sahin 1, *Seyma Toy 1, Zulal Oner 2 

 
1. Department of Anatomy, Faculty of Medicine, Karabük University, Karabük, Türkiye 

2. Department of Anatomy, Faculty of Medicine, İzmir Bakırçay University, İzmir, Türkiye 
 

*Corresponding Author: Email: seymatoy@karabuk.edu.tr 
 

(Received 10 Apr 2025; accepted 15 Jun 2025) 
 

 
 
Introduction 
 
Somatotype refers to the description of an indi-
vidual’s body type. It is a very comprehensive 
method based on anthropometric measurements 
used to describe different aspects of human phys-
iology (1-3). It was first modified by Sheldon et 

al. in 1940 (4) and then by Heath and Carter in 
1967 (5), and today it is the most widely used 
method for determining body type (1-3). 
Anthropometry is related with body measure-
ments that varies by ethnicity, sex, and age. 

Abstract 
Background: This study aimed to examine the relationship between hand types and somatotypes of healthy 
young individuals. 
Materials: Overall, 312 volunteering individuals (152 F, 160 M) from Karabük University (Karabük, Türkiye), 
between the ages of 17 and 35 years were included in this prospective study. The somatotypes of the individu-
als were measured using a previously formed Excel template based on the Heath-Carter method. Factor analy-
sis and clustering analysis were conducted with the 17 parameters measured.  
Results: The mean body mass index of female participants was 21.23±3.30 kg/m2, while that of males was 
23.48±3.52 kg/m2. When the somatotypes of individuals were examined, 5 different groups were found to be 
balanced: ectomorph, endomorphic mesomorph, mesomorph endomorph, mesomorphic endomorph, and 
central. As a result of these factors, it was concluded that there were 4 hand types: short palm short finger, 
long palm long finger, wide hand long finger, narrow hand short finger. The distribution of hand types be-
tween somatotype groups, the result that endomorphic mesomorph group had long palm long finger and wide 
hand long finger, while balanced ectomorph group had narrow hand short finger was found to be statistically 
significant (x2=55.817; df=12, P<0.05). 
Conclusion: The difference between somatotypes was not only in body types, but also in hand anthropome-
try. We believe that the fact that these results can be used as anatomical data in product design, ergonomics, 
and preliminary design of interfaces for young individuals in the Turkish population will contribute to experts 
interested in this field. 
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Therefore, anthropometric measurements of 
different populations and even the results of dif-
ferent ages and sexes in the same population vary 
greatly (6, 7). These measurements increase func-
tionality in areas where personal adaptation is 
important such as medicine, dentistry, personal 
protective equipment, and office furniture. Full 
adaptation ensures working safely by providing 
both ergonomics and work performance and 
decreasing injury frequency. Adaptation is not 
limited only to these areas; increasing adaptation 
in smart wearable devices should be based on 
extensive anthropometric measurements, espe-
cially those taken from the hand (8-10).  
Today, ergonomic products have become more 
important with the increase in both production 
and consumption (11). Based on this thought, 
appropriate ergonomic design of products re-
quires considering their anthropometric sizes 
during the design process (12).  
This study aimed to examine the relationship 
between hand types and somatotypes of healthy 
young individuals. Thus, the study will show 
whether there is a relationship between hand 
types and somatotype. It will also be possible to 
compare hand types according to somatotype 
with the measurement results in this population. 
The production of hand-related equipment spe-
cific to the appropriate somatotype, is the most 
important goal that the study hopes to contribute 
to. 
 
Materials and Methods 
 
This study was approved by Karabük University 
Local Ethics Committee (Date: 23.09.2022, No: 
2022/1065). A total of 312 (152 females and 160 
males) volunteering Turkish individuals between 
the ages of 17 and 35 who were students at 
Karabük University participated in the study. 
Verbal and written informed consents were taken 
from each participant. Students who had under-
gone hand surgery and those who had a history 
of fracture and injury were not included in the 
study.  
 

Measurement of somatotypes  
Anthropometric data collected from the partici-
pants in line with the methods determined by 
International Biological Program (IBP) included 
measurements of height and weight, triceps, sub-
scapular, supraspinal and thigh skinfold thickness 
(SFT), knee and elbow width, arm, and thigh 
circumference. 
SFT was measured with skinfold calliper, circum-
ference was measured with tape measure and 
width was measured with digital calliper. Somato-
types were measured with Heath-Carter method 
by using a previously formed Excel (Microsoft, 
USA) template (13). 
 
Hand measurement 
 The left hand’s image was scanned by 
using a digital scanner connected to a laptop. A 
ruler was placed on the digital scanner while 
scanning the hand image. The images taken were 
calibrated according to the ruler data in ImageJ 
image processing software. The parameters 
measured were;   

• Hand width (HW): The distance 
between the most medial and the most 
lateral points of the hand at the level of 
metacarpophalangeal joint.  
• Hand length (HL): The distance 
between the distal tip of the middle finger 
and the middle of the wrist line. 
• Length of fingers 2-5 (FL2, 3, 4, 
5): Each measurement was made as the 
distance between the distal tip of the re-
lated finger and the proximal flexion fold 
of the finger.  
• Distance of fingers 2-5 to the 
wrist (DFW2, 3, 4, 5): Each measurement 
was made as the distance from the middle 
of the wrist line to the proximal flexion 
fold of the related finger.  
• Width of metacarpophalangeal 
joint 1-5 (MPJ1, 2, 3, 4, 5): The distance 
between the most medial and the most 
lateral points of the flexion fold of MPJ 
1-5 (Fig. 1). 
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Fig. 1: Exemplification of the measured parameters (DFW4: distance of finger 4 to the wrist; FL2: length of 
second finger; HL: hand length; HW: hand width; MPJ5: width of metacarpophalangeal joint 5) 

 
Statistical analysis  
All data were analysed by using SPSS 22 (IBM 
Corp., Armonk, NY, USA), Minitab 17. Descrip-
tive statistics (mean and standard deviation) were 
calculated for the value of each hand size and 
presented here. Anderson Darling test was per-
formed to test whether the data set of measure-
ments met normal distribution and One way 
ANOVA were used for normal distribution and 
Kruskal Wallis test were used not suitable for 
normal distribution. Somatotypes were grouped. 
The correlation between hand size and height 
was determined by using Pearson correlation 
coefficients and factor analysis was performed 
with 17 variables to determine a series of factors 
suitable to explain the variation in hand shape 
(Direct Oblimin rotation) (14). Following the 
factor analysis, Ward and Euclid distance method 
was used to measure the distance between groups 
and clustering analysis was conducted for factor. 
The hands in the study were grouped in four. A 
clustering analysis was conducted to determine 
whether the groups with similar characteristics 

belonged to a single category. Hand typing ac-
cording to somatotype was performed with Pear-
son x2 test. 
 
Results 
 
A total of 312 individuals, 160 (51.3%) males and 
152 (48.7%) females participated in the study. 
The mean age of the male participants was 
20.1±1.7 years, and female participants’ 19.5±1.6 
years. The female participants' mean body mass 
index (BMI) was 21.23±3.30 kg/m2, and male 
participants were 23.48±3.52 kg/m2. Statistically 
significant difference was found in age, height, 
weight, and BMI parameters regarding sex 
(P<0.05).  
A total of five different somatotype groups were 
found in the individuals who participated in the 
study as balanced ectomorph (group 1), endo-
morphic mesomorph (group 2), mesomorph en-
domorph (group 3), mesomorphic endomorph 
(group 4) and central (group 5). Table 1 shows 
the distribution of somatotypes according to sex.
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Table 1: Distribution of somatotype groups by sex 

 
 
Variable 

Balanced 
ecto-

morph 
(Group 1) 

Endomor-
phic meso-

morph 
(Group 2) 

Meso-
morph en-
domorph 
(Group 3) 

Mesomor-
phic endo-

morph 
(Group 4) 

 
Central 

(Group 5) 

 
To-
tal 

Sex Fe-
male 

34 35 30 29 24 152 

Male 24 69 33 17 17 160 
             Total 58 104 63 46 41 312 

 
The parameters HW, HL, DFW3, DFW4, FL3, 
FL4, FL5 were normally distributed in female 
participants (P>0.05), while the parameters of 
age, BMI, MPJ1, MPJ2, MPJ3, MPJ4, MPJ5, 
DFW2, DFW5, FL2 were not normally distribut-
ed (P<0.05). 
There were no significant differences between 
somatotype groups in female participants in 
terms of the parameters of age, MPJ1, DFW2, 
DFW3, DFW4, DFW5, FL4, and FL5 (P>0.05). 
Significant difference was found between groups 
1 and 2 in terms of MPJ2 and MPJ3 parameters 
(P=0.001). The group 1 was significantly differ-

ent from 2, 3, and 5. groups in the MPJ4 parame-
ter (P<0.05). The group 1 had a significant dif-
ference from the 2 and 3 groups in the MPJ5 
parameter (P<0.05). A significant difference was 
also found between groups 1 and 2 in terms of 
HW parameter (P=0.047). In terms of FL2 pa-
rameter, there was significant difference between 
groups 1 and 3 (P=0.005). In HL parameter, sig-
nificant difference was found between groups 1 
and 2 (P=0.034), and in FL3 parameter, signifi-
cant difference was found between groups 1 and 
3 (P=0.037) (Tables 2, 3). 

 
Table 2: Anthropometric measurements of normally distributed parameters in female participants 

 
Parameters 
(mm) 

Group 1 Group 2 Group 3 Group 4 Group 5 PANO-

VA 
HW  77.029±3.704 79.800±4.289 78.300±4.069 77.345±3.847 79.500±3.776 0.018 
HL  173.559±6.373 171.114±8.757 168.967±8.223 170.897±7.374 170.750±6.448 0.200 
DFW3  98.382±4.334 96.829±5.893 96.533±5.230 97.207±4.329 96.708±3.316 0.541 
DFW4  94.618±4.192 93.457±5.852 92.600±4.782 93.862±4.627 93.042±3.712 0.508 
FL3  75.794±3.032 74.457±4.623 72.867±4.199 74.069±4.148 74.458±4.211 0.082 
FL4  69.441±3.359 68.800±4.350 67.467±4.368 68.448±4.171 68.583±4.241 0.431 
FL5  55.706±3.664 55.257±3.829 54.433±3.793 54.966±3.831 55.542±3.106 0.686 

(ANOVA Test, P<0.05, HW: hand width, HL: hand length, DFW3: distance of fingers 3 to the wrist, DFW4: dis-
tance of fingers 4. to the wrist, FL3: length of fingers 3., FL4: length of fingers 4., FL5: length of fingers 5) 
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Table 3: Demographic data and anthropometric measurements of non-normally distributed parameters in female 
participants 

 
Parameters Group 1 Group 2 Group 3 Group 4 Group 5 Pk 

Age (year) 19 
(18-22) 

20 
(18-35) 

19 
(18-22) 

19 
(18-22) 

19 
(18-23) 

0.312 

BMI (kg/m2) 18.28 
(16.35-20.47) 

22.65 
(17.98-35.75) 

22.52 
(19.11-28.73) 

21.23 
(18.90-25.46) 

19.34 
(17.22-21.45) 

<0.001 

MPJ1 (mm) 28 
(25-33) 

28 
(25-34) 

28.5 
(22-32) 

28 
(25-32) 

28 
(25-32) 

0.094 

MPJ2 (mm) 18 
(16-22) 

20 
(17-23) 

19 
(17 -24) 

19 
(17-22) 

18.5 
(17-22) 

0.002 

MPJ3 (mm) 17 
(15-19) 

18 
(15-21) 

17.5 
(16-22) 

18 
(16-20) 

17.5 
(16-21) 

0.004 

MPJ4 (mm) 16 
(13-18) 

18 
(15-21) 

17 
(14-22) 

17 
(14-20) 

17 
(14-19) 

<0.001 

MPJ5 (mm) 15 
(13-18) 

16 
(14-18) 

16 
(14-19) 

16 
(14-17) 

16 
(14-17) 

<0.001 

DFW2 (mm) 98 
(89-107) 

96 
(85-108) 

96.5 
(87-105) 

97 
(87-108) 

96.5 
(90-103) 

0.493 

DFW5 (mm) 87 
(79-97) 

84 
(75-94) 

85 
(76-94) 

87 
(77-94) 

86 
(79-91) 

0.715 

FL2 (mm) 70 
(62-77) 

67 
(60-75) 

66.5 
(59-75) 

68 
(58-77) 

68.5 
(61-74) 

0.006 

(k=Kruskal Wallis, P<0.05, BMI: Body Mass Index, MPJ1: width of metacarpophalangeal joint 1, MPJ2: width of 
metacarpophalangeal joint 2, MPJ3: width of metacarpophalangeal joint 3, MPJ4: width of metacarpophalangeal joint 
4, MPJ5: width of metacarpophalangeal joint 5, DFW2: distance of fingers 2 to the wrist, DFW5: distance of fingers 
5 to the wrist, FL2: length of fingers 2) 
 
The parameters of age, BMI, MPJ1, MPJ2, MPJ3, 
MPJ4, MPJ5, HW, DFW4 and DFW5 were not 
normally distributed in male participants 
(P<0.05). HL, DFW2, DFW3, FL2, FL3, FL4 
and FL5 parameters were found to be normally 
distributed (P>0.05). 
There were no significant differences between 
somatotype groups in male participants in terms 
of the parameters of age, HL, DFW2, DFW3, 
FL2 and FL5 (P>0.05). According to the DFW4 
parameter pairwise test results, no significant 
differences were found between somatotype 
groups (P=0.108). Similarly, no significant differ-
ence was found between somatotype groups in 
terms of DFW5 parameter pairwise test 
(P=0.068). Significant difference was found be-
tween groups 1 and 2 in terms of MPJ1 parame-
ter (P=0.029). The group 1 was significantly dif-

ferent from 2 and 3 groups in the MPJ2 parame-
ter (P<0.05). Regarding the MPJ3 parameter, 
group 1 had a significant difference from the 2 
and 3 groups also between group 2 difference 
from groups 4 and 5 (P<0.05). In MPJ4 parame-
ter, significant difference was found between 
group 2 and groups 1 and 5 (P<0.05), while sig-
nificant difference was found between group 1 
and 2, 3, and 4 groups in terms of MPJ5 parame-
ter (P<0.05). In terms of HW parameter, signifi-
cant difference was found between group 1 and 
groups 2 and 3 also group 4 and group 2 
(P<0.05), and in terms of FL3 parameter, signifi-
cant difference was found between groups 4 and 
5 (P=0.023). Finally, significant difference was 
found between groups 4 and 5 in terms of FL4 
parameter (P=0.028) (Tables 4, 5). 
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Table 4: Anthropometric measurements of normally distributed parameters in male participants 
 

Parameters 
(mm) 

Group 1 Group 2 Group 3 Group 4 Group 5 PANOVA 

HL  178.15±8.72 181.62±11.68 177.80±11.73 175.73±10.23 179.24±12.41 0.093 
DFW2  100.06±4.79 102.91±7.33 100.69±6.96 99.26±5.89 100.60±6.81 0.050 
DFW3  100.72±4.95 103.48±7.25 101.25±6.94 99.95±5.82 101.24±7.01 0.078 
FL2  71.12±3.98 71.33±5.04 69.52±5.53 69.26±4.85 71.60±5.31 0.075 

FL3  78.06±4.62 78.66±5.58 77.06±5.95 76.13±5.36 78.65±6.51 0.028 

FL4  71.96±4.98 73.38±5.67 71.58±5.96 70.58±5.12 72.90±6.68 0.040 

FL5  58.24±4.89 59.55±5.21 58.25±5.34 57.19±5.11 59.29±5.64 0.116 

(ANOVA Test, P<0.05, HL: hand length, DFW2: distance of fingers 2 to the wrist, DFW3: distance of fingers 3 to 
the wrist, FL2: length of fingers 2, FL3: length of fingers 3, FL4: length of fingers 4, FL5: length of fingers 5) 
 

Table 5: Demographic data and anthropometric measurements of non-normally distributed parameters in male 
participants 

 
Parameters Group 1 Group 2 Group 3 Group 4 Group 5 pk 

Age (year) 19 20 20 19 20 0.507 
17-22 17-35 18-24 18-24 18-23 

BMI (kg/m2) 18.53 24.51 23.09 22.20 19.72 <0.001 
16.35-21.43 17.98-37.03 19.11-31.67 18.90-26.55 17.22-22.25 

MPJ1 (mm) 45.07 31.0 30.0 29.0 29.0 0.018 
25.0-34.0 24.0-37.0 22.0-35.0 25.0-35.0 25.0-34.0 

MPJ2 (mm) 18.0 21.0 19.0 19.5 20.0 <0.001 
16.0-23.0 17.0-25.0 17.0-24.0 17.0-22.0 17.0-22.0 

MPJ3 (mm) 17.0 19.0 18.0 18.0 18.0 <0.001 
15.0-19.0 15.0-24.0 16.0-22.0 16.0-20.0 16.0-21.0 

MPJ4 (mm) 16.0 18.0 17.0 17.0 17.0 <0.001 
13.0-21.0 15.0-22.0 14.0-22.0 14.0-20.0 14.0-20.0 

MPJ5 (mm) 15.0 17.0 17.0 16,5 16.0 <0.001 
13.0-18.0 14.0-20.0 14.0-19.0 14.0-19.0 13.0-18.0 

HW (mm) 80.0 87.0 83.0 80.0 82.0 <0.001 
69.0-97.0 71.0-99.0 70.0-95.0 67.0-90.0 73.0-94.0 

DFW4 (mm) 96.0 101.0 97.0 95.5 96.0 0.108 
86.0-107.0 81.0-117.0 83.0-113.0 85.0-107.0 87.0-112.0 

DFW5 (mm) 88.5 94.0 90.0 88.0 88.0 0.068 
79.0-100.0 75.0-104.0 76.0-103.0 77.0-98.0 79.0-107.0 

(k=Kruskal Wallis, P<0.05, BMI: Body Mass Index, MPJ1: width of metacarpophalangeal joint 1, MPJ2: width of 
metacarpophalangeal joint 2, MPJ3: width of metacarpophalangeal joint 3, MPJ4: width of metacarpophalangeal joint 
4, MPJ5: width of metacarpophalangeal joint 5, HW: hand width, DFW4: distance of fingers 4 to the wrist, DFW5: 
distance of fingers 5 to the wrist) 
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Factor Analysis 
Kaiser-Meyer-Olkin value was found as .933. 
Barlett test of sphericity results (x2=8323,015; 
P<0.001) showed that the data found were signif-
icant at (P<0.001). Direct Oblimin technique was 
used as rotation technique. The number of fac-
tors was determined according to Kaiser Rule. 
Factor analysis revealed a 3-factor structure. The 
values of factors are shown in the table below. 
Total explanatory power of the factors was 
84.43%. Factor 1 was called finger length; factor 
2 was called hand width, factor 3 was called hand 
length. In addition, height and weight were in-
cluded in factor parameters so that they would 
not affect the result (Supplementary Table; not 
published). 
Factor scores were found by using factor analysis 
and standardized to a normal distribution (with a 
mean-variance of 0 and 1) that facilitated inter-

preting the hand shape and these were later used 
to make a cluster analysis. For example, if the 
factor 1 mean score of the participant is higher 
than 0, this means that the subject has a size larg-
er than the mean in variables related with hand 
width. On the other hand, if the participant has a 
negative score for factor 1, it means that the par-
ticipant has a size smaller than the mean in varia-
bles related with hand width. Thus, these factor 
scores are used to group participants who have 
similar hand measurements through clustering 
analysis. The appropriate group size was calculat-
ed by selecting four clusters by deriving a den-
drogram and applying Ward’s method of using 
Euclidean distance. By using ANOVA, it was 
confirmed that these four groups were signifi-
cantly different from one another (P<0.05) (Ta-
ble 6). Four different hand types were found ac-
cording to analysis results (Fig. 2). 

 
Table 6: Cluster mean factor scores for four types of hands 

 
Variable Cluster mean factor scores  

 
Hand types 

Factor 1: fin-
ger length 

Factor 2: 
hand breadth 

Factor 3: palm 
length 

Relative fre-
quency (%) 

Type 1: short palm short finger -1.129 -0.659 1.209 26.0 
Type 2: long palm and finger 1.340 0.721 -1.242 20.5 
Type 3: wide hand long finger 0.161 1.198 -0.278 17.6 
Type 4: narrow hand and short finger -0.028 -0.523 -0.028 35.9 

 

 
Fig. 2: Type 1: short palm short finger, Type 2: long palm and finger, Type 3: wide hand long finger, Type 4: narrow 

hand and short finger 
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While no significant difference was found be-
tween groups as a result of the distribution be-
tween hand types in terms of somatotype groups, 
the result that both type 2 and type 3 were in 

group 2 and type 4 was in group 1 was found to 
be significant (x2=55.817;df=12, P<0.05) (Table 
7). 

 
Table 7: Distribution of somatotype groups within the four hand types 

 
  

Hand types 
Somototype groups  

Total Group 1 Group 2 Group 3 Group 4 Group 
5 

1 Count 15a 18a 19a 16a 13a 81 
2 Count 5a 29b 14a,b 5a,b 11a,b 64 
3 Count 1a 33b 11b,c 7a,b,c 3a,c 55 
4 Count 37a 24b 19b 18a,b 14b 112 
Total Count 58 104 63 46 41 312 
Each subscript letter denotes a subset of somototype groups categories whose column propor-
tions do not differ significantly from each other at the 0.05 level. 

 
Discussion 
 
Five different somatotype groups were found in 
312 individuals included in the study as balanced 
ectomorph in 58, endomorphic mesomorph in 
104, mesomorph endomorph in 63, mesomor-
phic endomorph in 46, and central in 41. As a 
result of the analyses, the participants were 
grouped in four with 81 in ‘short palm short fin-
ger’, 64 in ‘long palm long finger’, 55 in ‘wide 
hand long finger’ and 112 in ‘narrow hand short 
finger’. It was found that the most dominant so-
matotype was endomorphic mesomorph, while 
the most dominant hand type was narrow hand 
short finger. It was found that there were indi-
viduals with long palm long finger and wide hand 
long finger in endomorphic mesomorph group, 
while there were individuals with narrow hand 
short finger in balanced ectomorph group.  
In a study conducted in literature on big South 
Korean individuals, females were grouped in four 
as ‘large torso and below-average shoulder 
width’, ‘wide shoulder and below-average lower 
body’, ‘small torso and large lower body’ and 
‘small figure’; while males were also grouped in 
four as ‘large everyway’, ‘small figure but above-
average legs’, ‘large torso surface’ and ‘torso sur-

face’. Park & Park did not perform somatotype 
analysis but found body types by using various 
anthropometric measurements (15). In the pre-
sent study and studies conducted in the literature, 
it can be seen that somatotype analysis can be 
conducted on athletes and healthy individuals 
using the Heath-Carter method (2, 16, 17). Soma-
totype evaluation method Heath-Carter was pre-
ferred in the present study since is the most up-
to-date evaluation method with which the body is 
classified according to anthropometric measure-
ments and interpreted with quantitative data (18). 
The most common body type in the present 
study was endomorphic mesomorph. There are 
studies in literature in which endomorphic mes-
omorph body type is dominant (13, 19). In their 
study, Yang et al. found that their sample had 
predominantly mesomorphic endomorph body 
type (20). Chiu et al. found that mesomorphy was 
dominant in the somatotype study (21). In a 
study conducted on Indian male boxers, it was 
found that lightweight boxers had ectomorphic 
mesomorph body type, middle weight boxers had 
balanced mesomorph body type and heavy 
weight boxers had endomorphic mesomorph 
body type (22). In the somatotype study they 
conducted on 191 participants, Seçgin et al. 
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found the most dominant body type as meso-
morph endomorph with 111 participants (17). 
We believe these somatotype differences are due 
to population, sports and nutrition differences.  
In a study conducted in the literature, hand shape 
was calculated according to hand width/hand 
length formula and hand shapes were grouped in 
three types: long and narrow, average looking or 
relatively square (23). In another study, cluster 
analysis was performed depending on the factors 
obtained from various parameters measured from 
the hand. Hand typing was classified in four types 
as ‘Spacious hand and short finger’, ‘Short palm 
but above average finger’, ‘Long palm and finger’ 
and ‘Narrow hand and short finger’ (14). In an-
other study conducted on Korean population, 4 
different hand types were found as in the classifi-
cation of Jee and Yun (11). Another study con-
ducted on Turkish population calculated hand 
types according to Krogman Index (24). In a 
study on hands conducted for smart wearable 
technology, the hand was examined in four types: 
uphill, downhill, mountain and horizon (9). In 
the present study, the classification most suitable 
for the population was made as ‘short palm short 
finger’, ‘long palm long finger’, ‘wide hand long 
finger’ and ‘narrow hand short finger’. Hand 
types were shown because of the clustering anal-
ysis conducted with the factors created by using 
anthropometric measurements of the hand and 
height and weight parameters. It is thought that 
after excluding the effect of weight and height, 
anthropometric measurements, in other words 
quantitative assessments, gave the most suitable 
results.  
Kretschmer evaluated hand types according to 
body shape and made three classifications: lepto-
some type-long and slender, athletic type-
balanced, and pyknic type- a short and wide dor-
sum with conically formed fingers. In the present 
study, it was found that the endomorphic meso-
morph group included individuals with long palm 
long finger and wide hand long finger, while bal-
anced ectomorph group included individuals with 
narrow hand short fingers. The study with closest 
results to the present study was conducted by 
Kretschmer (25). However, esthetical classifica-

tion limited Kretschmer’s study. Our literature 
review shows that our study is the first one exam-
ining the relationship between hand type and 
somatotype groups. This unique approach be-
tween somatotype analysis and hand type evalua-
tion enables us to understand the potential con-
nections between body components and hand 
morphology. The strengths of the study include 
the large number of participants, the use of com-
prehensive anthropometric measurements and 
effective use of Heath-Carter method in somato-
type analysis.   
 
Conclusion 
 
The most dominant somatotype was endomor-
phic mesomorph, while the most dominant hand 
type was narrow hand short finger. It was found 
that endomorphic mesomorph group included 
individuals with long palm long finger and wide 
hand long finger, while balanced ectomorph 
group included individuals with narrow hand 
short finger. No similar studies were found in the 
literature review. Although this limits our study's 
discussion, we believe it will prepare a basis for 
future studies. This study will provide data about 
hand anthropometry that will be useful in design-
ing hand tools for Turkish people and in choos-
ing tools with suitable sizes to be imported from 
industrialized countries to be used in industrial 
businesses in Turkey. The results of anthropo-
metric measurements and hand types in this 
study can be used in ergonomic product design, 
especially for the young Turkish people, who are 
potential buyers. 
 
Journalism Ethics considerations 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or 
falsification, double publication and/or submis-
sion, redundancy, etc.) have been completely 
observed by the authors. 
 
 
 



Bakici et al.: Investigation of the Relationship between Somatotypes … 
 

Available at:    http://ijph.tums.ac.ir                                                                                                      1994 

Acknowledgements 
 
We thank all volunteering participants who con-
tributed to this study. The study was presented as 
an oral presentation at the 7th International Con-
ference on Medical & Health Sciences Congress 
between 07/06/2023 and 07/08/2023. 
The authors declared that this study received no 
financial support. 
 
Availability of supplementary data 
 
All supplementary data accessible via sending 
email to the corresponding author based on rea-
sonable application.  
 
Conflicts of interest 
 
The authors declare no competing interests. 
 
References 
 

1. Eston RG, Reilly T (Eds.) (2009). 
Kinanthropometry and exercise physiology laboratory 
manual: exercise physiology (Vol. 2). Taylor & 
Francis. 

2. Marangoz I, Var SM (2018). The Comparison of 
Somatotype Structures in Students Studying 
at Different Departments of Physical 
Education. J Educ Train Stud, 6(9):108-12. 

3. Tóth T, Michalíková M, Bednarčíková L, et al 
(2014). Somatotypes in sport. Acta Mechanica 
Et Automatica, 8(1):27-32. 

4. Sheldon WH, Stevens SS, Tucker WB. The 
varieties of human physique. Oxford: Harper; 
1940. xii, 347-xii, p. 

5. Heath BH, Carter JL (1967).  A modified 
somatotype method. Am J Phys Anthropol, 
27(1):57-74. 

6. İşeri A, Arslan N (2009). Estimated 
anthropometric measurements of Turkish 
adults and effects of age and geographical 
regions. Int J Ind Ergon, 39(5):860-865. 

7. Jürgens HW, Aune IA, Pieper U (1990). 
International data on anthropometry. 
International Labour Office. 
https://cir.nii.ac.jp/crid/19714308598340306
36 

8. Griffin L, Kim N, Carufel R, et al (2019). 
Dimensions of the dynamic hand: 
implications for glove design, fit, and sizing. 
Advances in Interdisciplinary Practice in Industrial 
Design: Proceedings of the AHFE 2018 
International Conference on Interdisciplinary Practice 
in Industrial Design, Loews Sapphire Falls Resort at 
Universal Studios, Orlando, Florida, USA 9. 

9. Hong Y, Kim HS, Choi HE (2023). 
Development of a hand classification system 
for smart hand wearables. J Ind Text, 
53:15280837231188529. 

10. Widyanti A, Susanti L, Sutalaksana IZ, et al 
(2015). Ethnic differences in Indonesian 
anthropometry data: Evidence from three 
different largest ethnics. Int J Ind Ergon, 47:72-
78. 

11. Jee S-C, Lee YS, Lee JH, et al (2016). 
Anthropometric classification of human hand 
shapes in Korean population. Proceedings of the 
Human Factors and Ergonomics Society Annual 
Meeting; SAGE Publications Sage CA: Los 
Angeles, CA; Published. 

12. Mandahawi N, Imrhan S, Al-Shobaki S, et al 
(2008). Hand anthropometry survey for the 
Jordanian population. Int J Ind Ergon, 
38(11):966-976. 

13. Toy Ş (2018). Evaluation of the relationship 
between mallampati score and 
anthropometric measurements of different 
somatotypes [PhD thesis]. Higher Education 
Institution Thesis Center: Inonu University, 
Türkiye; 2018.  

14. Jee S-c, Yun MH. (2016). An anthropometric 
survey of Korean hand and hand shape types. 
Int J Ind Ergon, 53:10-18. 

15. Park W, Park S (2013). Body shape analyses of 
large persons in South Korea. Ergonomics, 
56(4):692-706. 

16. Nikolaidis PT, Afonso J, Busko K (2015). 
Differences in anthropometry, somatotype, 
body composition and physiological 
characteristics of female volleyball players by 
competition level. Sport Sci Health, 11(1):29-35. 

17. Seçgin Y, Toy Ş, Şenol D, et al (2023). 
Associating craniofacial morphometry 
determined by photo analysis with 
somatotype in healthy young individuals. The 
European Research Journal, 9(4):717-724. 



Iran J Public Health, Vol. 54, No.9, Sep 2025, pp.1985-1995  

1995                                                                                                      Available at:    http://ijph.tums.ac.ir 

18. Carter JEL, Ackland TR, Kerr DA, et al (2005). 
Somatotype and size of elite female basketball 
players. J Sports Sci, 23(10):1057-63. 

19. Toy Ş, Çiftçi R, Şenol D, et al 
(2021).Comparison of the Effects of the 
Somatotype on the Physical Activity, 
Kinesiophobia, and Fatigue Levels of 
Obstructive Sleep Apnea Syndrome Patients 
and Healthy Individuals. Iran J Public Health, 
50(5):919-926.  

20. Yang L-T, Wang N, Li Z-X, et al (2016). Study 
on the adult physique with the Heath-Carter 
anthropometric somatotype in the Han of 
Xi’an, China. Anat Sci Int, 91(2):180-7. 

21. Chiu C-Y, Ciems R, Thelwell M, et al (2022). 
Estimating somatotype from a single-camera 

3D body scanning system. Eur J Sport Sci, 
22(8):1204-1210. 

22. Singh YM, Chaurasia A, Kang SS (2023). 
Anthropometric Characteristics and 
Somatotype of Elite Indian Boxers. 
International Journal of Kinanthropometry, 3(1):124-
30. 

23. Clerke AM, Clerke JP, Adams RD (2005). 
Effects of hand shape on maximal isometric 
grip strength and its reliability in teenagers. 
Hand Ther, 18(1):19-29. 

24. Bayraktar NK, Özşahin E (2018). 
Anthropometric measurement of the hand. 
East J Med, 23(4):298-301. 

25. Kretschmer E (2013). Physique and Character: An 
Investigation of the Nature of Constitution and of the 
Theory. Routledge. ISBN 9781138875401. 

 
 


