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Prediction of Stature According to Three Head Measurements
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SUMMARY: Morphometry is a non-invasive method important to assess the size, proportions, and composition of the human
body. Because the prediction is an important suitijealmost all life sciences, the aim of this research was to find out the cephalofacial
variables that may predict the body height. Three cephalofacial variables and the body height were measured on 288udjiedtsnafle s
the Kosovo Albanian population, aged 18-35 years old. Using the procedures of regressive analysis we found that cephablesial v
head height, head circumferences, face height, significantly may predict body height, and in this way we derived thegpssifia r
equation for estimation of the body height, based on these cephalofacial variables. The predicted body height, hasgklsitiveficant
correlation (0.512) with true body height, as well as paired T-test indicates significant similarity between these twe. variable
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INTRODUCTION

Morphology is a branch of bioscience that studie& Meka, 2008). So, many of them have tended with various
the form, structure and structural features of organisms. Theethods to explore, find, and quantify the relationships
most applied, non-invasive, and inexpensive measuremettween the craniofacial (cephalofacial) variables and body
method of morphology is morphometry, which is importariieight. Stature reconstruction is important as it provides a
to assess the size, proportions, composition of the humf@nensic anthropological estimate of the height of a person
body, as well as may be useful in the field of biometrics tia the living state; playing a vital role in the identification of
better understanding development of human body (Guanigdividuals from their skeletal remains (Agnihogt al,
Zhuang, 2011). 2011; Krisharet al, 2010; Ryan & Bidmos, 2007; Waghmare

et al, 2011).

During embryonic development the skeletal elements
developed through two different embryonic processes. While Many studies have been conducted on the estimation
endochondral ossification gives rise to long bones, facief stature from various body parts like hands, trunk, intact
bones, vertebrae, and the lateral medial clavicles, thertebral column, upper and lower limbs, individual long
intramembranous ossification gives rise to the flat bones thaid short bones, foot and footprints, as well head (Agnihotri
comprise the cranium and medial clavicles (Ornitz & Mariest al; Auyeunget al, 2009; Duyar & Pelin, 2003, 2010;
2002). Habib & Kamal, 2010; Krishan, 2008; Ozaskdral, 2012).

According to Ozaslaret al it is possible to estimate,

Except in some pathological cases or under somespectively to predict human body height based on hand or
ecological factors when the different elements of the skeletfwot measurements, he also has detected that the length
grow at different rates, almost always, the human body heightasurements are more reliable than breadth measurements
has proportional biological relationships with other parts dér predictive purposes of stature.
the body (Jantz & Jantz, 1999; Stinson & Frisancho, 1978).

Even though, various studies have recorded changes

The great challenge for anthropologists is to obsenie craniofacial shape that occur throughout life, as well as
and compare the relationship between stature and otleBanges in the size of various craniofacial measurements,
segments of the body (Coon, 1939; Dhima, 1985; Rexhdpicluding head length, width, and circumference,
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bizygomatc breadth, and anterior face height, the estimaticddATERIAL AND METHOD
of stature from craniofacial dimensions is without doubt
important in forensic cases. Regarding these facts the
conclusions of the scientists are different, some ofthemhave = The present study is a part of the project
found strong correlations between cephalofacidMorphological characteristics of the Kosovo Albanian
measurements and stature, whereas some of them have papulation” that was conducted at the Institute of Sports
Anthropology in Prishtina, Kosovo, and received approval
Patil & Mody (2005), in order to predict body heightfrom the Ethics Committee of the University Clinical Center
in males as well as females, have derived regressionPrishtina.
equations using only the measurement of maximum head
length, specified as glabella-opisthocranion. According to the International Biological Program
three cephalofacial variables were measured, as well as the
Ryan & Bidmos found moderate correlations of upody height (stature). The measurements were done on 288
to 0.45 between an individual cranial measurement aadult male subjects of the Kosovo Albanian population, during
skeletal height and up to 0.54 for combinations of cranigie period 1997-2002. The examined subjects aged 18 — 35
measurements, which were chosen using stepwigears of age, were chosen randomly, respecting the rule that
regression. their psycho-physic, skeletal, dental and soft tissue condition
were normal.
Kalia et al (2008) has tried to predict the dimension
of body height based on the dimensions of the teeth, and  The estimation of stature from body parts involves
according to him, even though tooth dimensions alone mapecialized anthropometric techniques applied with great
not be useful in prediction of body height, the skull wittprecision (Krishan & Kumar).
teeth may provide accurate predictive clues for human body
height. Following the definitions of Martin & Saler (1959)
morphometric variables were measured by classical
Raoet al (2009) using the lengths of theronal anthropometric instruments: anthropometer, cephalometer,
and sagittal sutures have attempted to derive regressiogtric tape, as well as with sliding compass, with accuracy of
equations for the estimation of body height. They fountl mm.
significant correlation with a coefficient of 0.363 between
body height and coronal suture length in males. Because the body height is the most mesostabyl
longitudinal dimension of the human body, this study was
Pelin et al (2010) have measured 286 healthy, liearried out to investigate the possibility of estimating of body
ving, male Turkish subjects, and have not found any strohgight of a person based on their cephalofacial variables, by
correlation between their cephalofacial measurements amgblication of regression analysis.
body height. According to them cephalofacial dimensions
are not good predictors for body height for the Turkish The following morphometric variables were measured:
population.
- ST — Body height (Stature);
According to Agnihotriet al, Asha & Lakshmi -  V-Po (vertex-porion) — head height;
Prabha (2011), and Krishan & Kumar (2007) and Krishan HC — Head circumference;
(2008) the cephalofacial measurements are strongly and N-Gn (nasion-gnathion) — face height;
positively correlated with stature. The regression analyses
showed that the cephalic measurements give better prediction  Statistical analysis was performed using SPSS
of the stature than facial measurements. statistical software (version 17.0)

Based on the results of llayperuma (2010) cranial Regression analysis is one of the most commonly used
dimensions provide an accurate and reliable means statistical techniques, with applications in almost every
estimating the height of an individual. scientific field. Whereas canonical correlation simultaneously

predicts multiple dependent variables from multiple

Because the prediction is one of the most importamtdependent variables, regression analysis predicts a single
subjects in almost all life sciences, the aim of this researdependent (criterion) variable from a set of multiple
was to find out the cephalofacial variables that may predicidependent (predictor) variables, respectively explores their
the body height. relationships.
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Through Regression Analysis we explored theredictor errors (residuals) has been detected in the
possibility of prediction of body height (stature) with thregegression model. According to the value of this test (DW=
selected cephalofacial variables: head height, hedd555>0.8) it can be concluded that the error deviations,
circumference, and face height. respectively the residuals are uncorrelated, autocorrelation

corrected is not needed, and thus can be continued with
further statistical procedures.
RESULTS AND DISCUSSION
From the data of Table Il it can be defined that
independent variables that have more influence on the

Considering that our aim was to find out whether thregependent variable. In our study, it was found that all three
selected cephalofacial variables significantly will predictselected cephalofacial variables significantly may predict
body height, these variables were ranked as the predictioe estimation of body height.

(independent) variables, whereas the body height as the
criterion (dependent) variable. According to the data of Table Il, with intention to
predict the body height is derived the specific regression

Using the regression analyses we have tested whetlkeuation for measured population:
the set of cephalofacial variables has explained a statistically
significant amount of the variability (p <0.05) of body height. Y =? + (Bi x V-Poi) + (Bi x HCi) + (Bi x N-Gni)

Certainly the null hypothesis of regression analysis The prediction of body height was estimated for each
in this study may be that three selected cephalofacial varrmeasured entity based on the above linear regression
bles will not explain variability of body height, while theequation. The value of the observed body height were
alternate hypothesis may be that they will explain eompared with the gained value of the estimated body height,
statistically significant amount of the variability. and was found that the difference ranges from -5.36 cm to

3.69 cm (Table IlI).

According to the data of Table | the system of
independent variables (head height, head circumference,and  The predicted body height has realized relatively high
face height) significantly (p<0.000) predicts 26.2% of totadignificant correlation (0.512) with true living body height
variance of the dependent variable (body height). Th@able Ill), whereas differences between them were assessed
Durbin-Watson test was calculated to evaluate if thesing paired t-tests that indicate no significant differences
autocorrelation, respectively the independence of thmtween these two variables (Table 1V).

Table I. Regression Model Summary.

Model R R2 Adjusted SE ofthe @ bin-Watson  Sig.
R2 estimate
1 0512  0.262 0.254 41.65 1.555 0.000

Predictors: (Constant) V-Po, HC, N-Gn Dependent Variable: ST (Stature)

Table Il. Regression Coefficients.

B SE Beta t Sig.
(Constant) 887.119 96.305 - 9.212 0.000
V-Po 1.647 0.389 0.234 4.235 0.000
HC 0.880 0.190 0.267 4.639 0.000
N-Gn 1.484 0.411 0.195 3.606 0.000

Dependent Variable: ST (Stature)

Table Ill. Descriptive Statistics and Correlation.
Min. Max. Mean SD R ST

ST 1653.0 1885 1763.75 48.23 1
Estimated-ST 1706.6 1848.07 1764.03 2470  0.512%

* Correlation is significant at the 0.01 level (2-tailed).
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Table IV. Paired Samples Test.

t df Sig. (2-tailed)
Pair 1 ST- Estimated ST -0.111 287 0.911

CONCLUSION

The results of regression analysis indicate that thiBat the predicted estimates of body height are not different
selected set of cephalofacial variables (head height, hdiiem true height; respectively both results are very similar.
zontal circumference of head, and face height) can,
successfully and significantly predict the estimation of body The derived regression equation is specific for the
height. given population upon which the regressive equation is

based, and cannot be used on other populations of the world,

The specific regression equation calculated for thas well as it cannot be expected that the predicted results of
prediction of stature for the Kosovo Albanian populatio®ody height will be the same with the original results of
shows high degree of reliability. Using this new formuldody height.
that was applied to each measured subject; we have derived
one new variable, which indicates the predicted estimation =~ The results of this study may be practically very
of body height. Then, the mean of body height, estimategeful for forensic medicine personnel of our country,
by regression equation, was compared with the mean of #gpecially when after war in this region the problems like
true body height. the thousands of missing persons, many massive graves, as

well as problems with identification of the unknown skeletal

Statistical analysis with the paired t-test has revealé@mains, are very actual.
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RESUMEN: La morfometria es un importante método no invasivo para evaluar el tamafio, proporciones y composicién del cuerpo

humano. Debido a que la prediccidn es un tema importante en casi todas las ciencias de la vida, el objetivo de estaifivestigaigjuar

las variables cefalofaciales que pueden predecir la altura del cuerpo. Se midieron tres variables cefalofaciales y R88ladalers

varones de la poblacion albanesa de Kosovo, de entre 18 a 35 afios de edad. Con el uso de procedimientos de analsenagrEams

las siguientes variables cefalofaciales: altura de la cabeza, circunferencia de la cabeza, altura de la cara. Estasedenapltedqir
significativamente la altura del cuerpo, y de esta manera se obtuvo una ecuacion de regresion especifica para la elstiatacgdele

cuerpo, sobre la base de estas variables cefalofaciales. La prediccion de la altura del cuerpo presentd una alta goifiektorar{@j512)

con la verdadera altura del cuerpo, estableciendo con la prueba T una similitud significativa entre estas dos variables.

PALABRAS CLAVE: Morfometria; Variables céfalo faciales Estatura; Analisis de regresion.
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