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Sex identification and height estimation from digital radiograph of femoral epiphysis
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Abstract

This study aims to develop regression model for sex identification and height
estimation by using 15 distances from 6 landmarks on proximal epiphysis of the femur. Data
were collected from 136 radiographic pictures from femoral AP stance of patients in Police
general hospital. Then calculated by statistical methods using Logistic Regression to figure out
the correlation with gender, and Linear Regression correlation with height. The results showed
the shortest distance of curvature change point on the neck of femur and distance from lateral
side of curvature change point on the neck of femur to medial side of maximum distance on
the head of femur are statistically significant with sex, with 84.5% of accuracy from reduced
logistics regression model. However, only 10.1% male and 19.4% female height can be
estimated from the linear regression model. In conclusion, the distance on femoral epiphysis is
reasonable good for sex determination, however, it cannot be able to apply to estimate the
height.
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M50 1 AledekardulenuuinIgIuYeIdeyalne TINTMUNAULNe

VARIABLES MALE (n=53) FEMALE (n=63)
X S.D. X S.D.
AGE 56.60 18.219 66.30 17.938
HEIGHT 167.87 6.051 154.08 6.210
A-B 33.99 2.676 31.33 2.467
C-D 37.90 3.022 32.58 2.363
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E-F 51.97 3.343 45.77 2.708
A-C 84.36 8.860 73.95 6.621
A-D 61.52 1777 53.35 6.010
A-E 69.71 7.704 60.52 6.353
A-F 95.37 11.128 84.44 6.878
B-C 85.87 8.173 76.04 7.395
B-D 77.59 6.755 68.44 6.486
B-E 89.80 7.030 78.29 10.63
B-F 98.20 9.494 87.43 8.034
C-E 48.39 3.739 41.73 2.686
C-F 12.48 2973 11.44 1.841
D-E 14.67 2.491 13.23 1.769
D-F 45.54 4.502 39.63 4.501
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M13199 2 AFUUIEENTN150NNREUDIANNITNITANARELATARNTENINUNALAY TEELEIINYND1NDIT

MruATIAlIANNUIIUTIYeINTEANAUYT

Variables B S.E. Sig.
A-B 0.007 0.25 0.977
C-D -0.578 0.413 0.161
E-F -0.097 0.338 0.774
A-C -0.048 0.298 0.873
A-D -0.524 0.366 0.152
A-E 0.469 0.482 0.330
A-F -0.013 0.175 0.942
B-C -0.155 0.289 0.591
B-D -0.221 0.479 0.644
B-E -0.076 0.166 0.648
B-F 0.475 0.398 0.233
C-E -0.253 0.364 0.487
C-F -0.534 0.461 0.247
D-E -0.290 0.564 0.607
D-F -0.083 0.084 0.322
Constant 45.574 10.123 0.000*

[ 1

* uananenuegsiiteddey A1 sig.dounan 0.05

o

lngmsasnaunisanney aidlaggliuvaunisnsmidunsiegneding Ae
Y = B(x) +C



a

Ui 1 atud 3 Wounquniay - gy 2557  Veridian E-Journal Science and Technology Silpakorn University

Tag Y Aa AUsmny , X Ap fwlsdase B Ap ANANNTY , C AB A1AINYBIANNIS

T’U'm(ﬂ']i']ﬂﬁl 2 WU VLG?‘IjﬂﬂJﬂ'ﬁﬂ'ﬁﬂﬂﬁ@Elﬁﬂ‘ﬁ
Logit (Y) = 45.574 + 0.007(A-B) - 0.578(C-D) - 0.097(E-F) - 0.048(A-C) - 0.524(A-D) + 0.469(A-E) -
0.013(A-F) - 0.155(B-C) - 0.221(B-D) - 0.076(B-E) + 0.475(B-F) - 0.253(C-E) — 0.534(C-F) - 0.290(D-E)
- 0.083(D-F)
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Variables B Sig.
C-D -0.491 0.008*
C-E -0.442 0.003*
Constant 37.042 0.000*

*uananeiuegslitedAgy A1 sig.laendn 0.05
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WAAII1 Reduced Model L9 fiu Full Model

HANSIATIZN LAY G = 68.769 — 59.877 =8.892 @3N
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YoINsTNALYIIINANAD

37:042 - 0.491(C~D) - 0.442(C~E)

P(Y = female) = 1 + 37042 -0491(C-D) - 0.442(C—E)
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1 Male 36.61 44.12 0.393 Male correct
2 Male 43.02 54.99 0.000 Male correct
3 Male 43.37 53.33 0.000 Male correct
q Male 40.48 53.48 0.002 Male correct
5 Male 33.88 47.23 0.385 Male correct
6 Male 47.55 62.67 0.000 Male correct
7 Male 41.75 50.76 0.003 Male correct
8 Male 34.58 48.15 0.228 Male correct
9 Male 36.89 48.99 0.062 Male correct
10 Male 32.41 44.68 0.799 Female wrong
11 Female 31.27 42.12 0.956 Female correct
12 Female 31.71 41.97 0.949 Female correct
13 Female 33.54 46.33 0.524 Female correct
14 Female 3391 47.92 0.313 Male wrong
15 Female 35.9 44.97 0.387 Male wrong
16 Female 32.73 42.22 0.910 Female correct
17 Female 31.86 39.91 0.977 Female correct
18 Female 31.51 39.72 0.982 Female correct
19 Female 32.35 45.82 0.712 Female correct
20 Female 32.55 43.79 0.846 Female correct

M50 5 A1FUUSEENSNI0AN0LURIANNTITNTINNBYTENTNEIUAUAY TEELANIADWNBWNMUAT TR

lgannuinavesnsegnaurimeaye tagldisnis Stepwise

Variables Unstandardized Standardized
Coefficients Coefficients ¢ Sig.
B S.E. Beta
D-E 0.773 0.322 0.318 2.397 0.020*%

Constant156.529; SE = + 5.793
R =0.318 R2 = 0.101 ; F = 5.747 ; sig. = 0.020

o w '

* uananeiuegsilitedAgy A1 sig.laendn 0.05

31NA5199 5 Wuda sver D-E dszduanuduiusivdiugaveaunayiglusedui
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Variables Unstandardized Standardized
Coefficients Coefficients t Sig.
B S.E. Beta
E-F 0.700 0.280 0.305 2.502 0.015*

Constant122.062; SE = + 5.962
R = 0.305 R = 0.093 ; F = 60259 ; sig. = 0.015
*uananeiuegsilivedAgy A1 sig.laendn 0.05
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