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ABSTRACT
Gender and stature prediction of human remains is crucial in anthropological and forensic sciences. This study

investigated stature dependency of sternal morphometric parameters in an Iranian population. Chest CT scans of

100 patients (male=58, female=42) were investigated in thirteen stature-based groups in a retrospective study for

sternal morphometric parameters including length, width, and thickness of manubrium, body, and xiphoid process.

Also, derived parameters such as combined length of manubrium and body (MBL), sternal area and volume, and

manubrium, body and sternal indices were evaluated. Differences among groups and stature dependency were

investigated by one way analysis of variance and linear regression tests. Most significant differences were evident in

manubrium width, body length, combined length of manubrium and body, and sternum area and volume between

groups with higher stature (>180 cm) and groups with lower stature (<169 cm). Correlation studies revealed a

multiple five variable linear regression model predicting stature with high prediction rate (r2=0.62). Evaluations

among male and female participants of same height revealed there are few significant differences in sternal body

thickness, MBL, and sternal area. Results of this investigation revealed that although sternal parameters are

significantly different in male and female, this difference is greatly depended upon stature not sex.
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INTRODUCTION
To be aware of gender and stature of human remains is of
significant importance in anthropological and bio-archaeological
investigations [1]. For this purpose, various methods have been
suggested in the literature, in most of which the long bones such
as femur and humerus are measured [2,3]. In case of not finding
any long bone, or when the skeletal remains are damaged or not
intact, researchers provide other methods for stature and gender
estimation including measuring other bones such as scapula,
sacrum, bones of hands and feet, vertebral column, skull, and
sternum [4-9].

The need for stature estimation from osteometric analysis in
every part of the world seems crucial, since various factors affect
the stature such as genetic, and environmental factors, ethnic

origin, and etc. [10,11]. It is evident in the literature that the size
of each bone of the body is in a proportional relationship with
the individual stature [12].

Morphometric studies of sternum are of significant importance
in the literature and it is analyzed in various populations;
sternum parameters have been applied for sex discrimination
and stature prediction [13-15]. In this study we investigated the
sternal morphometric parameters in relation to stature and sex
and provided a stature prediction formula in an Iranian
population.
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patients were divided into 13 groups based on their heights and 
gender including male groups: Group 1 (160-164 cm), group 2 
(165-169 cm), group 3 (170-174 cm), group 4 (175-179 cm), 
group 5 (180-184 cm), group 6 (185-189 cm), group 7 (190-194 
cm), group 8 (195-199), and female groups including: group 9 
(150-154 cm), group 10 (155-159 cm), group 11 (160-164 cm), 
group 12 (165-169 cm), and group 13 (170-174 cm) (Table 1 and 
Figure 1).

Male height groups Rate of distribution: n (%) Mean ± SD

1: 160-164 cm 6 (10.34%) 160.67 ± 1.15

2: 165-169 cm 7 (12.06%) 167.25 ± 1.5

3: 170-174 cm 8 (13.79%) 171.2 ± 1.64

4: 175-179 cm 10 (17.24%) 177.14 ± 1.77

5: 180-184 cm 9 (15.51%) 181.67 ± 1.5

6: 185-189 cm 7 (12.07%) 186.5 ± 0.57

7: 190-194 cm 6 (10.34%) 190.67 ± 0.57

8: 195-199 cm 5 (8.62%) 196.33 ± 1.53

Total 58 178.40 ± 10.16

Female height groups Rate of distribution Mean ± SD

9: 150-154 cm 8 (19.05%) 150.8 ± 1.78

10: 155-159 cm 5 (11.90%) 157.33 ± 0.58

11: 160-164 cm 12 (28.57%) 161.22 ± 1.4

12: 165-169 cm 9 (21.42%) 167 ± 1.9

13: 170-174 cm 8 (19.05%) 172 ± 0.9

Total 42 161.86 ± 6.85

Multi-detector computed tomography scan was used in this 
study (Hitachi-Supria 16/32 with 51 kW power, 75 cm gantry 
bore, 180 cm scan range, 5 Mega Hit Unit (MHU) X ray tube, 
and 0.675 mm minimum slice thickness) [16].

Prior to entering the study, medical history of patients were 
considered and those with congenital, traumatic, and surgical 
sternal defects were excluded from the study. In order to
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MATERIALS AND METHODS

Patients and computed tomography

This cross-sectional retrospective study was conducted after 
institutional review board approval (IR.IUMS.FMD.REC. 
1400.011). In a retrospective study, 100 chest CT scans were 
investigated for one year (2020 to 2021) in medical imaging 
center  of Dr.  Shariati hospital,  Mahdasht,  Alborz,  Iran. The 
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Table 1: Study groups and height distribution among male and female.

Figure 1: Measurements of sternal parameters. A. Three dimensional 
reconstruction of sternum on which ML (Manubrium Lngth), MW (Manubrium 
Width), BL (Body Length), S1W (Sternebra 1 Width), S2W (Sternebra 2 Width), 
S3W (Sternebra 3 Width), XL (Xiphoid Length), and XW (Xiphoid Width) are 
demonstrated; B. Sagittal reconstruction of sternum on which MT (Manubrium 
Thickness), BT (Body Thickness), and XT (Xiphoid Thickness) are demonstrated



Figure 2: Comparison of sternal parameters in male and female 
with same heights. A. Manubrium parameters; B. Body parameters, 
*group1 vs. group 11 (P=0.05); C. Xiphoid parameters; D. Area and
Volume of sternum, #group 2 vs. group 12 (P=0.03); E.
Manubrium, body, and sternum indices plus combined length of
manubrium and body, $ group 2 vs. group 12 (P=0.04).

Statistical analysis

Normal distribution of data was investigated by Kolmogorov–
Smirnov test. Differences of mean between groups was analyzed 
by one way Analysis of Variance (ANOVA) and the post-hoc 
Tukey test. Linear regression was performed to clarify sternal 
parameters' correlation with height, then, in order to identify 
the stature dependency of sternum parameters, a five variable 
(mostly correlated with height) Multiple Linear Regression 
(MLR) was performed. Statistical analyses were performed by 
SPSS 16.0 statistical software (SPSS, Inc., Chicago, IL), and P ≤ 
0.05 was considered significant. Data were reported as mean ± 
standard deviation.

RESULTS

Manubrium, body, and xiphoid parameters of
sternum

Among manubrium parameters MW in groups 4, 5, 6, 7, and 8 
were significantly higher compared to groups 9, and 10 (P ≤ 
0.05); a significant increase of MT in groups 7, and 8 compared 
to groups 9, and 10 was also evident (P ≤ 0.03); but no 
significant difference was evident in ML among groups. Among 
body parameters, BL is significantly increased in groups 5, 6, 7, 
and 8 compared to group 9 (P ≤ 0.05), and S1W was 
significantly higher in groups 7 and 8 compared to group 9 (P ≤ 
0.01), however no significant changes were evident in S2W and 
S3W parameters. Body thickness was also significantly increased 
in groups 7, and 8 compared to groups 9, 10, and 11 (P ≤ 0.04). 
No significant changes was evident in xiphoid process 
parameters among groups (Table 1).
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minimize motion artifacts, patients were asked to stay still and 
hold their breath in deep inspiration. CT scans of the chest with 
7 mm thickness and 5 mm interval were acquired. Images were 
reconstructed with thickness and interval of 1.25 mm in desired 
planes for accuracy. Internal software of CT device was used to 
measure sternal parameters [17,18].

Morphometric parameters of sternum

Morphometric parameters of sternum consist of manubrium, 
body, xiphoid process, and other derived parameters.

Manubrium parameters

Include manubrium length (ML-the distance between suprasternal 
notch and manubriosternal joint is measured), manubrium 
thickness (MT-the middle thickness of manubrium in a sagittally 
reconstructed image was measured), and manubrium width (MW-
the distance between the two points on the middle of the first rib 
facet on both sides of manubrium is measured).

Body of sternum parameters

Consist of body length (BL-the distance between 
manubriosternal to xiphisternal joint, is measured), body 
thickness (BT-the middle thickness of the body parallel to 
manubriosternal joint is measured), width of body is measured 
in three points: Width of first sternebra (S1W-the distance 
between the two points on the middle of the second and third 
rib facet on both sides of first sternebra is measured), width of 
second sternebra (S2W-the distance between the two points on 
the middle of third and fourth rib facet on both sides of second 
sternebra is measured), width of third sternebra (S3W-the 
distance between the two points on the middle of fourth and 
fifth rib facet on both sides of third sternebra is measured).

Xiphoid process parameters

Include xiphoid length (XL-the distance between xiphisternal 
joint to the end of xiphoid process), xiphoid thickness (XT-
maximum thickness was measured in sagittally reconstructed 
image), and xiphoid width (XW-maximum width of the process 
is measured in a coronally reconstructed image).

Derived parameters

Parameters including combined length of sternum (MBL), 
sternum area (SA=((ML+BL) × (MW+S1W+S3W)/3)), sternum 
volume (SV=SA × (MT+BT)/2), manubrium index (MI=MW/
ML × 100), body index (BI=S1W/S3W × 100), and sternum 
index (SI=ML/BL × 100) were investigated (Figure 2).
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Derived sternum parameters

MBL was significantly depended upon stature showing higher
amounts in groups 4, 5, 6, 7, and 8 compared to groups 9, 10,
11, and 12 (P ≤ 0.02). SA and SV indicated a same pattern of
difference among groups showing significant increase in groups
4, 5, 6, 7, and 8 compared to groups 9, 10, 11, and 12 (P ≤ 0.02).
Other derived parameters including MI, BI, and SI showed no
significant difference among groups.

Linear regression analysis

If we consider sternal parameters as variables depending upon
height, linear regression analysis illustrates a significant positive
correlation between height and ML, MW, MT, BL, S1W, BT,

XL, XW, MBL, SI, SA, and SV parameters. Among these 
parameters, the most significant ones which are highly 
depended upon height are MW (r=0.61, P=0.000), BL (r=0.66, 
P=0.000), MBL (r=0.74, P=0.000), SA (r=0.74, P=0.000), and SV 
(r=0.76, P=0.000). Variations in MW, BL, MBL, SA, and SV can 
be estimated by height by 37, 43, 54, 55, and 57%, respectively 
(Table 2). Multiple Linear Regression Model (MLRM) to predict 
height in males (r=0.68, P=0.003), females (r=0.67, P=0.01), and 
total (r=0.79, P=0.002) from five significant sternum parameters 
of MW, BL, MBL, SA, and SV indicates 46, 45, and 62% of 
variations in height can be explained by these five sternal 
parameters, respectively (Tables 3 and 4).

Parameter Groups

1 2 3 4 5 6 7 8 9 10 11 12 13

ML
(mm)

52.66 ±
6.37

46.97 ±
4.7

45.5 ±
5.42

54.51 ±
6.07

49.88 ±
6.06

51.57 ±
3.36

54.6 ±
4.85

54.06 ±
3.22

47.98 ±
5.9

43.7 ±
2.4

45.18 ±
4.59

45.35 ±
5.94

45.08 ±
4.26

MW
(mm)

57.93 ±
4.35

55.6 ±
3.47

57.3 ±
6.09

57.32 ±
2.94

61.2 ±
6.39*

61.02 ±
3.6*

61.3 ±
1.2*

59.43 ±
0.68*

50.86 ±
3.99

47.36 ±
2.2

51.83 ±
4.88

52.43 ±
2.77

54.9 ±
4.18

MT
(mm)

8.83 ±
0.75

9.35 ±
1.9

10.02 ±
1.41

9.91 ±
1.51

10.2 ±
1.49

9.67 ±
1.75

12 ±
0.72*

11.46 ±
1.5*

8.28 ±
1.88

7.13 ±
1.05

8.58 ±
1.06

8.26 ±
1.21

8.98 ±
0.62

BL (mm) 84.43 ±
8.04

101.65 ±
15.89

99.92 ±
15.03

96.62 ±
20.27

104.47 ±
12.26*

100.45 ±
10.38

109.67 ±
5.15*

110.37 ±
4.55*

68.76 ±
7.31

75.96 ±
6.11

82.92 ±
11.35

80.08 ±
11.33

91.24 ±
6.01

S1W
(mm)

26.63 ±
1.07

26 ±
1.11

28.36 ±
3.78

27.88 ±
2.01

26.81 ±
2.91

29.05 ±
1.97

31.46 ±
2.37*

32.66 ±
2.1*

27.8 ±
10.04

19.26 ±
0.4

23.97 ±
2.71

23.71 ±
3.89

25.26 ±
1.86

S2W
(mm)

29.03 ±
1.51

28.37 ±
1.25

29.08 ±
5.31

31.32 ±
4.8

28.95 ±
3.11

30.47 ±
1.37

33.3 ±
2.86

36.36 ±
1.15

34.86 ±
14.15

22.45 ±
0.5

26.28 ±
3.31

28.73 ±
7.03

27.02 ±
3.13

S3W
(mm)

33.2 ±
0.45

32.8 ±
3.96

30.54 ±
3.45

33.37 ±
2.53

31.53 ±
3.72

33.05 ±
2.58

37.33 ±
1.69

40.46 ±
1.1

37.32 ±
13.31

26.6 ± 1 29.06 ±
8.11

29.23 ±
8.69

32.58 ±
13.16

BT
(mm)

8.96 ±
0.3a

7.7 ±
1.16

8.94 ±
0.87

8.78 ±
1.56

8.26 ±
1.53

9.72 ±
2.09

10.86 ±
0.85*

9.9 ±
0.65*

7.26 ±
0.67

6.96 ±
0.45

7.27 ±
0.74a

8.23 ±
0.96

8.56 ±
0.53

XL
(mm)

25.5 ±
16.49

39.06 ±
9.81

35.54 ±
14.16

39.57 ±
16.32

30.38 ±
13.92

29.05 ±
2.84

33.5 ±
8.93

34.5 ±
12.45

15.26 ±
6.41

27.2 ± 1 29.28 ±
8.11

20.98 ±
8.69

30.1 ±
13.16

XW
(mm)

19.76 ±
7.67

24.03 ±
2.05

19.08 ±
7.74

19.08 ±
5.36

19.75 ±
9.37

19.82 ±
5.97

21.6 ±
6.15

21.2 ±
3.01

15.5 ±
6.57

11.8 ±
0.5

17.42 ±
5.19

13.55 ±
4.56

17.2 ±
0.53

XT
(mm)

5.56 ±
1.87

5.1 ±
0.52

6.22 ±
1.31

5.81 ±
1.23

6.09 ±
1.56

6.35 ±
2.07

6.83 ±
0.73

5.76 ±
0.86

5.56 ±
0.95

5.1 ±
1.25

6.22 ±
1.79

5.81 ±
2.02

6.09 ±
2.45

MBL
(mm)

137.1 ±
8.83

148.62 ±
12.88b

145.42 ±
10.69

151.14 ±
19.33

154.35 ±
12.2*#

152.02 ±
8.6*#

164.27 ±
9.8*#

164.43 ±
1.4*#

116.74 ±
3.89

119.67 ±
8.51

128.11 ±
11.12

125.43 ±
11.55b

136.31 ±
7.98

MI
(mm)

111.62 ±
20.76

119.27 ±
13.82

127.45 ±
20.58

106.49 ±
15.49

123.36 ±
11

118.68
± 10.31

112.93 ±
11.14

110.23 ±
7.68

107.01 ±
13.32

108.79 ±
10.97

115.68 ±
14.78

117.25 ±
16

122.07 ±
6.3
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BI (mm) 80.22 ±
3.4

80.17 ±
10.61

93.4 ±
13.76

84.01 ±
9.61

85.47 ±
8.2

88.6 ±
12.43

84.36 ±
6.83

80.67 ±
2.99

74.99 ±
7.94

72.46 ±
1.24

84 ±
13.69

82.61 ±
11.22

77.81 ±
6.03

SI (mm) 62.9 ±
11.39

47.7 ±
13.33

47.06 ±
13.43

59.03 ±
15.53

48.38 ±
8.75

51.99 ±
8.79

49.73 ±
2.36

49.12 ±
4.94

71.03 ±
15.3

57.6 ±
1.46

55.56 ±
10.19

57.77 ±
11.92

49.54 ±
5.36

SA
(mm2)

5381.4 ±
376.6

5678.8 ±
659.4c

5629.9 ±
599.5

5987.5 ±
904.8

6152.9 ±
760.6*#

6235.4 ±
311.2*#

7122.3 ±
41*#

7267.3 ±
274.5*#

4519.7 ±
1037.7

3712.2 ±
120.5

4483.9 ±
610.6

4421.4 ±
768.6c

5130.9 ±
485.1

SV
(mm3)

47839.1
± 3271.7

48326.2
± 5734.6

53324.4
± 7181.4

56601.3
±
14826.4

57108.7
±
11659.3*#

60709.9
±
13244.6*#

81571.4
±
9507.6*#

77854.4
±
11640.4*#

36055.5
±
14116.8

26231.6
± 3636.8

35613.4
± 6286.1

36912.4
± 9806.9

44856.2
± 3119.2

Table 3: Linear regression results (independent variable is height; sternal parameters are considered dependent variables).

Dependent variables r B r2 p-value Formula

ML 0.39 15.35 0.152 0.002 ML: 15.35+0.19 
(height)

MW 0.61 7.59 0.37 0 MW: 7.59+0.28 
(height)

MT 0.58 -4.54 0.34 0 MT: -4.54+0.08 
(height)

BL 0.66 -61.79 0.43 0 BL: -61.79+0.9 (height)

S1W 0.43 -0.58 0.18 0 S1W: -0.58+0.16 
(height)

S2W 0.21 11.85 0.04 0.09 S2W: 11.85+0.10 
(height)

S3W 0.23 13.32 0.05 0.06 S3W: 13.32+0.11 
(height)

BT 0.57 -3 0.32 0 BT: -2.99+0.07 (height)

XL 0.32 -25.33 0.1 0.01 XL: -25.33+0.32 
(height)

XW 0.28 -5.25 0.08 0.03 XW: -5.25+0.14 
(height)

XT 0.2 1.6 0.04 0.12 XT: 1.60+0.02 (height)

MBL 0.74 -46.43 0.54 0 MBL: -46.43+1.1 
(height)

MI 0.09 96 0.01 0.44 MI: 96+0.12 (height)

BI 0.21 51.23 0.05 0.09 BI: 51.23+0.18 (height)

SI 0.35 116.09 0.13 0.004 SI: 116.02–0.36 
(height)

Ghorbanlou M, et al.
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Note: *vs F1,2 (P≤0.05), #vs F3,4 (P≤0.05); avs F3 (P=0.05), bvs F4, cvs F5;  ML (Manubrium Length), MW (Manubrium Width), MT (Manubrium 
Thickness), BL (Body Length), S1W (Sternebra 1 Width), S2W (Sternebra 2 Width), S3W (Sternebra 3 Width), BT (Body Thickness), XL 
(Xiphoid Length), XW (Xiphoid Width), XT (Xiphoid Thickness), MBL (Manubrium and Body Length), SA (Sternal Area), SV (Sternal Volume), 
MI (Manubrium Index), BI (Body Index), SI (Sternum Index)



SA 0.74 -6371.8 0.55 0 SA: -6371.8–68.82 
(height)

SV 0.76 -128624 0.57 0 SV: -128623.5+1038.6 
(height)

Note: *indicates significant correlation to height; _ underlined parameters demonstrate correlation of >0.6; ML: Manubrium Length; MW:
Manubrium Width; MT: Manubrium Thickness; BL: Body Length; S1W: Sternebra 1 Width; S2W: Sternebra 2 Width; S3W: Sternebra 3 Width;
BT: Body Thickness; XL: Xiphoid Length; XW: Xiphoid Width; XT: Xiphoid Thickness; MBL: Manubrium And Body Length; SA: Sternal Area;
SV: Sternal Volume; MI: Manubrium Index; BI: Body Index; SI: Sternum Index; r: Pearson's correlation coefficient; B: Model coefficient; r2: Square
of Pearson's correlation coefficient.

Table 4: Multiple linear regression for estimation of height from 5 independent variables of MW, BL, MBL, SA, and SV.

Dependent variable r B r2 p-value

Male Height 0.68 172.9 0.46 0.003

Formula Height: 172.90–0.35 (MW)–0.41 (BL)-0.31 (MBL)+0.011 (SA)+0 (SV)

Female Height 0.67 111.66 0.45 0.01

Formula Height: 111.66+0.82 (MW)+0.36 (BL)+0.07 (MBL)-0.011 (SA)+0.001 (SV)

Total Height 0.79 100.42 0.62 0.002

Formula Height: 100.42+0.46 (MW)–0.13 (BL)+0.4 (MBL)–0.004 (SA)+0 (SV)

Note: r: Pearson's correlation coefficient; B: Model coefficient; r2: Square of Pearson's correlation coefficient; MW: Manubrium Width; BL: Body
Length; MBL: Manubrium and Body Length; SA: Sternal Area; SV: Sternal Volume.

and female height groups of <169 cm. Regression studies 
indicated a significant correlation between stature and sternum 
morphometric parameters in which MW, BL, MBL, SA, and SV 
are correlated with height with a Pearson's correlation 
coefficient of >0.6. As a result, a five variable formula predicting 
height was developed in which height could be estimated with a 
Pearson's correlation coefficient of 0.79. Further investigation 
revealed stature dependency of sternal morphometric 
parameters since male and female groups of the same height 
(male groups of 1, 2, and 3, and female groups of 11, 12, and 13) 
demonstrated only few significant differences in BT, MBL, and 
SA.

As it is mentioned in the literature, there are numerous 
osteometric studies predicting the gender or stature from body 
remaining [19]. Our previous studies, demonstrated there was a 
significant difference between morphometric parameters of 
Iranian male and female sternum and costal cartilages, regardless 
of stature. However, in this study it is demonstrated that sternal 
morphometric parameters are a function of stature rather than 
sex.

Ghorbanlou M, et al.
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Stature dependency of sternal morphometric
parameters

In order to clarify that sternum parameters are depended upon 
gender or height, male and female patients of the same height 
were analyzed. Male groups of 1, 2, and 3 have the same height 
as female groups of 11, 12, and 13. Majority of the parameters 
were not significantly different among the group, however 
significant differences were only evident in BT (group 1 vs. 
group 11, P=0.05), MBL (group 2 vs. group 12, P=0.03), and SA 
(group 2 vs. group 12, P=0.04).

DISCUSSION
This study investigated stature and gender dependency of sternal 
morphometric parameters. The participants (n=100) included 
male (n=58) and female (n=42) at different height groups 
covering from 150-174 cm in females, and 160-199 cm in males. 
Each height group consisted of at least 5 participants to provide 
a fairly reliable data. Various sternal morphometric parameters 
were evaluated among the study groups revealing significant 
differences of MW, MT, BL, S1W, BT, MBL, SA, and SV 
among groups. Significant differences of previously mentioned 
parameters were evident between male height groups of >180 cm  

Anthropology, Vol.12 Iss.4 No:1000253



sternal length (r>0.45) and height suggesting sternum length as a 
reliable parameter for predicting stature. In our study, not only 
there are positive correlation between BL (r2:0.43) and MBL 
(r2:0.54), and height, but also other parameters such as MW 
(r2:0.37), SA (r2:0.55), and SV (r2:0.57) were positively correlated 
with height. And a five variable MLRM provided the highest 
prediction rate (r2:0.62). Table 5 provides a literature review on 
dependency of stature on sternum parameters using linear 
regression model.

Study sample Sex Regression r r2

South India Male Simple linear 0.63 _

Female _

Total _

South India Male

Female Simple linear 0.63 0.4

Total

Northwest India Male Multiple linear 0.16

Female Simple linear 0.32 0.1

Total

Portugal Male Simple linear 0.33 0.11

Female

Total

Spain Male Simple linear 0.39

Female Simple linear 0.46

Total

Turkey Male Simple linear 0.72 0.52

Female Simple linear 0.74 0.54

Total

Western China Male Simple linear 0.45

Female Simple linear 0.54

Total

Central India Male Simple linear 0.55 0.3

Ghorbanlou M, et al.

Several studies have specifically investigated the significance of 
sternal parameters in predicting gender and stature [20]. In 
Yonguc study, sternal length was positively correlated with 
stature and the combined length of manubrium and body 
was the highest positively correlated parameter with stature 
(r2>0.52) and an MLRM predicting stature from manubrium 
length and combined length of manubrium and body of 
sternum reported high positive correlation with stature 
(r2>0.64) . Zhang also  reported a positive  correlation between  
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___

___

___

___ ___ ___

___

___

_________

___ ___ ___

___

___

_________

Table 5: Stature estimation by regression analysis using sternum parameters in different populations.



Female

Total

Mysore India Male Quadratic 0.93 0.86

Female Quadratic 0.9 0.81

Total Simple linear 0.89 0.79

Thailand Male Simple linear 0.76 0.57

Female Simple linear 0.45 0.19

Total Simple linear 0.46 0.2

Our study Male Multiple linear 0.68 0.46

Female Multiple linear 0.67 0.45

Total Multiple linear 0.79 0.62

CONCLUSION
Authors could not find any study in the literature in which 
males and females of the same height were compared in sternal 
parameters, thus a new investigation is provided in this study by 
comparing various sternal parameters in males and females with 
the same height. Results of this investigation revealed that 
although sternal parameters are significantly different in male 
and female, this difference is greatly depended upon stature not 
gender. Since female patients' height is generally less than male 
patients' height in a random population as it was true in our 
study (mean of male height=178.40 ± 10.16, and mean of female 
height=161.86 ± 6.85, and) female patients' sternal parameters 
(except BI and SI) are less than male patients'.
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