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SUMMARY: Accurate estimation of the personal stature is important in calculating body mass index, assessing nutritional
status and the risk of cardiovascular disease, prediction of energy needs and in adaptation of cytostatic drug dosegatitngever,
situations such as, patients in emergency or critical care settings or immobilized patients who are bed ridden or insnhakkftair
difficult or even impossible to obtain the personal stature using standardized methods. Thus, the need for an alterrudtpersethald
stature prediction arises. Despite its potential practical utility, little is known concerning the relationship betweenfantigit
circumference (OFC) of the head and personal stature among the adult Sri Lankans. Therefore, the goal of this studyoses to prop
population and sex specific regression formula for personal stature estimation using the OFC. Personal stature and QE€dnas reco
a total of 156 cadavers belonging to 55 - 89 years of age: (male: n=74; female: n=82). Subjects with any craniofaciasdeformiti
history of neurological disorders were excluded from the study. The mean stature (cm) (male: 88220&emale:157.04 9.59) and
OFC (cm) (male: 54.09 3.28 ; female: 52.88 2.83) of the study subjects were found to be significantly different (P< 0.01) between the
sexes. Correlation coefficient between the OFC and personal stature was statistically significant and positive in boté2hales (0
females (0.86) indicating a strong relationship between the two parameters. Linear regression formulae for the predistioalof pe
stature using the OFC were derived as follows: male: 70.52 + 1.69 (OFC); female: 3.48 + 2.92 (OFC). Stature predictisrtleguation
require a measuring tape as the only tool to record the OFC provides a practical alternative for the height estimatit whpatie
unable to stand due to various reasons. It is a simple, cost effective, non invasive and objective method for perspnedistidace
Accurate prediction of a patient’s stature will in turn, reduce potential errors that may occur when stature is estintatedsoaly
observation in emergency or clinical situations. Complementary studies are necessary to evaluate the applicability afithesaequ
other age groups too.
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INTRODUCTION

Personal stature is an important anthropometrimmobilized patients who are bedridden or in wheelchairs,
measurement in calculating body mass index of an indiybatients who are affected by deformities of the vertebral
dual, assessing nutritional status and the risk @blumn such as scoliosis or kyphosis, or in emergency
cardiovascular disease and type 2 diabetes (Herout & Erstaditings when patients are unable to stand on a scale to be
2004, Bay=t al, 2007), estimation of body composition bymeasured accurately or clearly state their height due to altered
bioimpedance analysis and prediction of energy needs.rfental status (Rabitet al, 2006). Consequently, various
addition, personal stature also forms the basis for tleudies have proposed obtaining personal stature through
adaptation of cytostatic drug doses through the calculatiprediction formulas based on various anthropometric varia-
of body surface area (Koumd al, 2003). bles such as arm-span (Habowial, 1990; Kwok &

Whitelaw, 1991), half arm-span (Bassey, 1986), knee height

There are many instances where precise persor@humleaet al, 1985) and cranial dimensions in different
stature of a patient is practically difficult or impossible tgopulations (Chiba & Terazawa, 1998; Krishan, 2008;
obtain using standardized methods. For example, ilayperuma, 2010).

Department of Anatomy, Faculty of Medicine, University of Ruhuna, Sri Lanka.

1316



ILAYPERUMA, I.; NANAYAKKARA, B. G. & PALAHEPITIYA, N. K. Occipito-frontal circumference as a personal stature predictor in a group of Sri Lankan adults.
Int. J. Morphol., 35(4)1316-1321, 2017.

Head circumference or the occipito-frontalMATERIAL AND METHOD
circumference (OFC) is the greatest of the cranial dimensions
which passes around the forehead anteriorly and the external
occipital protruberance posteriorly (Williana$ al, 2000; This study was conducted on total of 156 cadavers
Krishan). It is a routine part of the physical examination afonated® the Department of Anatomy, Faculty of Medi-
a child and is of great importance in detecting abnormaine, University of Ruhuna, Sri Lanka. Only the subjects
patterns of cranial growth (Harperal., 1984). without any craniofacial or vertebral column deformities
were included in the study. All the study subjects were
Evidence shows a clear racial trend in the cranifelonging to the same ethnic group and they were from
dimensions and cephalic indices among different populatiodgferent parts of the island belonging to different socio-
such as, Caucasians, Indians, Turkman and natieeonomic status. The age of the subjects ranged from 55 -
Farsgroups, Kosov and Albanians, Iranians, Japanese, Se8Ssyears.
Greek, Bulgarians, Mapuche individuals in Chile, Nigerians,
Caucasians and Sri Lankans (Okepel., 1984; Obikili & The personal stature was recorded as the straight
Singh, 1992; Kasait al, 1993; Abolhasanzadeh & Farahanidistance between vertex of the skull and the heel of the
2003; del Sol, 2005; Rexhepi & Meka, 2008; llayperumdpot. Head circumference data were recorded as the
2011). Therefore, knowledge on the cranial morphometry maximum circumference of the head measured from just
important in the study and comparison of the crania @bove the glabella to the area near the top of the occipital
populations from different racial, geographic and dietargone (opisthocranion) (Krishan). Both measurements were
backgrounds. Such information is also useful in studies tdken using a flexible steel measuring tape capable of
primate phylogeny. In clinical practice, population and agmeasuring to the nearest 0.1 cm. All the measurements
specific data on cranial dimensions gives an indication @fere recorded at a fixed time between 14.00 — 16.30 hours
the growth and development of an individual and also arng eliminate discrepancies due to diurnal variation. All the
abnormalities of cranial size and shape (Haegpel). measurements were repeated thrice and the mean was taken
for further analysis. Furthermore, the measurements were
As the cranial dimensions are influenced by the racezcorded by the same person to minimize the errors in
sex and age of an individual, the need for race, age and sasthodology.
specific formulae is also proved beyond doubt (Krishan). It
is important that predictive formulas are valid for a particu- Results were expressed as me&D and analyzed
lar population in which they will be used so that the equationsing the Statistical Package for Social Sciences (SPSS),
cover the characteristics of that population. 15th version. A comparison of the mean values between
the genders was performed using the t-test. P value < 0.01
Despite its significance and potential practical utilitywas considered statistically significant. The strength of
little is known concerning the relationship between heaakssociation between the head circumference and personal
circumference and personal stature among adult Sri Lankasiature was measured by the Pearson’s correlation
inhabitants of the South Asian country. Hence, the goal obefficient. Equations for stature estimation were obtained
this study was to propose population and gender speciby linear regression analysis.
regression models for stature estimation using the occipito-
frontal circumference of the head.
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Fig. 1. A. Sex differences in personal stature. B. Sex differences in OFC.
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RESULTS nal stature according to the sex. Correlation coefficient
between the personal stature and OFC was found to be
statistically significant and positive in both males (0.62) and

The mean ages of the study subjects (male: #5.4%emales (0.86). Scatter plots and linear regression lines

7.69; female: 74.66 5.091) were not significantly different demonstrating the relationship between personal stature and

between the sexes (Table 1). Sex differences with respectQ&C are illustrated in Figures 2A, B & C. Linear regression

personal stature and occipito-frontal circumference wdermula for the prediction of stature using head
found to be significantly larger in males compared to femalegcumference were derived as follows:

(P<0.01) (Table I, Figs. 1A & 1B).

Regression equation for prediction of stature from OFC:
A linear regression analysis was performed for

estimationof personal stature using the OFC as aRor male: 70.52 + 1.69 (OFC);

independent variable. Pearson’s correlation coefficient wasr female: 3.48 + 2.92 (OFC);

used to examine the relationshipvweetn OFC and perso- For both male and female (combined): 25.91 + 2.45 (OFC).
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Fig. 2. A. Scatter plot and regression line demonstrating the relationship between personal stature and OFC (cm) ircatdepl&. S
and regression line demonstrating the relationship between personal stature and OFC (cm) in females. C. Scatter plsiparitheegres
demonstrating the relationship between personal stature and OFC (cm) in both males and females.

Table I. Characteristics of the study subjects.

Parameter Female Male Both
Total Number 74 82 156
Age range (years) 68 —83 55-89 55-89
Mean age (years) 74.66 £5.09 75.49 +7.69 75.10+47.13
Body height range (cm) 165.7 - 131 180.5 - 145 180.5 - 145
Mean body height (cm) 157.04 £9.59 162.08 +9.02* 156.84 +10.79
OFC range (cm) 58.5-50 60 —43.2 60 —43.2
Mean OFC (cm) 52.88+£2.83 54.09 + 3.28* 53.51+3.13
*P<0.01

DISCUSSION

The present study provides updated data pertaining Several rare conditions have been identified where
to the occipito-frontal circumference of the head and ithacrocephaly persists into adulthood: Cowden disease,
correlation with the personal stature in an adult group of Stiberous sclerosis, neurofibromatosis type 1, Weaver
Lankan population. The current findings highlight thesyndrome, Sotos syndrome, autism spectrum disorder
importance of taking into consideration the personal statuf@/inter & Baraitser, 1996; Williamst al, 2008; Nguyen
together with the OFC as structural characteristics evolet al, 2012). It is also important to note that adult patients
with age both during development and adulthood. with autism spectrum disorder displayed a statistically
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significant increase in OFC relative to norms (Ngugéen However, accurate personal stature is practically not
al.). Therefore, measurements of OFC play a vital role fieasible to measure in the critical care settings with the
the diagnosis of such conditions in adulthood (McCafferpatients in the supine position and many life saving
& Deutsch, 2005). In addition, some of these syndromgmocedures intact thus restricting the access to the whole
like tuberous sclerosis and neurofibromatosis type 1 haliedy (Venkataramaet al). In addition, it is not clear how
an adulthood age of onset which further emphasizes tstature measurements should be interpreted in people who
need for adult head circumference normative data (Nguykave experienced height loss due to conditions such as
et al). Furthermore, it is stated that approximately 50 %yphosis or scoliosis. Therefore, visual estimations of
of normal head size variation is familial. Thereforgatients’ heights are popularly used for this purpose. It is
adjustment of a child's head size value by the averameportant to note that, evidence shows that such visual
parental value permits more refined assessment of hestimations are often inaccurate and the discrepancies in
size when there is a suspected abnormality (McCaffery#sual estimation and actual stature in patients (€&aH,
Deutsch). 1999). Therefore, the need for alternative methods for stature
estimation remains unfulfilled. A previous study showed that
It is generally assumed that stature remainm span was not a reliable method of height assessment
proportional to the OFC. The relationship between persamong people of African and Asian ethnicity (Venkataraman
nal stature and OFC in a given population will be a helpfel al). This emphasizes the importance of standardizing
indicator in depicting syndromes with a larger head ineight measurement methods unique for Sri Lankans.
relation to stature (relative macrocephaly) (Saunetead,
2006). The ability to accurately recognize relative The mean OFC for males observed in this study were
abnormalities of head size serves in delineation gfeater than those observed for north Indians (Krishan)
syndromes, diagnosis, and investigation of the causes. Migereas it was smaller than in Canadians (Ngeyeah), a
results of the current study shows a positive correlatidimding that further reinforces the racial diversity in the OFC.
between personal stature and OFC, which suggest thails speculated that such population diversity in cranial
absolute measurements of OFC without regard to statumerphometry are attributed to race, age and geographical
are inadequate for demonstrating clinically significarfactors (Krishan).
abnormalities of head size (Ormetial., 1997).
Although variety of methodologies have been
In cancer chemotherapy, the doses of mogroposed to predict stature from various bones, regression
chemotherapeutic agents are generally calculated using dmalysis proved to be the easiest and the most reliable method
body surface area which utilizes the body height. The saifi@ishan). Correlation coefficients between the personal
dose of anticancer agents will have differenstature and OFC among Sri Lankans were found to be
pharmacokinetics and pharmacodynamics due to indigtatistically significant and positive (0.62 in male and 0.86
dual variation in metabolizing and elimination of drugsin female) indicating a strong relationship between the two
In addition, most anticancer agents have a narroparameters. Previous studies have shown correlation
therapeutic index. Thus reducing the dose of these agemgfficients of 0.78 in North Indian males (Krishan), 0.44
not only reduces toxicity but also the effects on the tuman Nepalese male and 0.32 Nepalese females 0.32 (Mansur
The importance of deciding the appropriate dose et al, 2014), 0.4 in Bangladesh male and 0.3 in Bangladesh
anticancer agents cannot be overemphasized (Keiath  female (Akhteet al, 2009). 0.34 in Canadian male (Nguyen
et al).
Several crucial decisions in emergency and critical
care management of the patients, with regards to cardiac  Itis interesting to note that, when taking into account
output, tidal volume settings, drug dosing, and calculatidhe correlation coefficient values between other cranial
of nutritional goals rely on accurate measurement of pafimensions (cranial width, length & height) and personal
sonal stature. Further, body mass index, which directbfature among Sri Lankans, OFC was found to be better than
relies on the stature, is an important predictor of mortalithe cranial breadth and auricular head height in estimating
in the critically ill patient (Venkataramaal, 2015). From male individual's stature whereas OFC was the best stature
a purely nutrition point of view, the formula used fompredictor out of all the cranial dimensions in a female
calculating the basal metabolic rate directly relies on tl{fayperuma, 2010). This observation was compatible with
stature. Thus it has been shown that, even a 1 cm errothat of Indian population (Krishan).
stature estimation will contribute to a 6 times gross under
or over estimation of the caloric requirement Variety of factors such as, age, race, sex and
(Venkataramaet al). nutritional status affect human development and growth and
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therefore, different nomograms are required for differemueden ocurrir cuando la estatura se estima sélo por observacion
populations (Williamset al, 2000). The present study forVisual en situaciones de emergencias o clinicas. Estudios comple-
the first time documents such norms for OFC and presemgntarios son necesarios para evaluar la aplicabilidad de estas
sex specific linear regression models for stature predictiGfUaciones en otros grupos de edad.
in an adult Sri Lankan population. These formulae are valid
for the Sri Lankan subjects belonging to the age group of 68,

. . . atur
— 83 years. It is widely accepted that cranial morphology
varies with the age of an individual (Wdaf al, 2003). In
agdmon the.he|ght is also shqwn to progrgsswely de_c_reaﬁ%FERENCES
with advancing age due to spinal cord shrinkage (Williams
et al, 2000). The population, sex and age specific regression
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