SECULAR CHANGE IN THE LLENGTH & BREADTH OF THE BONES OF THE UPPER LIMB
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Abstract: While much of the secular change literature to date has focused upon long bone length as it relates to stature, limited research has dealt with changes in bone breadth. The aim of the present study was to determine the changes that occur both in the breadth of upper limb long bones as well as their lengths. The current study took thirteen measurements in
the humerus, radius, and ulna from 600 individuals from the Huntington and Terry collections and the Forensic Data Bank. The data was separated by sex and analyzed by decade of birth using a Pearson’s correlation analysis with a 2-tailed t-test. The results indicated that while all lengths exhibited positive growth in males and females, the same could not be said for
breadths. Specifically, in males, four of the nine breadth measurements exhibited no significant change, while three resulted in a reduction in size. Similarly, in females, three measurements resulted in no change, while four exhibited a reduction. The humeral epicondylar breadth and the transverse diameter of the ulna were the only breadth measurements to result in
positive growth in both sexes. Finally, while the transverse diameter exhibits a positive growth, the dorso-volar diameter exhibits an almost equally negative growth in both sexes, with the transverse diameter overtaking the dorso-volar as the larger measurement. The results of this study suggest that while the length of the long bones increase over time, breadth has not
necessarily changed in a proportional manner.

Introduction
Osteometric secular change in long bone lengths has been well established, particularly as it relates to stature (Jantz and Jantz 1999; Klepinger 2001; Meadows and Jantz 1995; Graphs of Results
Trotter and Gleser 1951; Trotter and Gleser 1952). However, while changes in long bone lengths have been a primary focus, little work has been conducted on changes in breadth

measurements; specifically in the non-weight bearing bones of the upper limb. ?alesl
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Secular change in stature has been documented since the early part of the 20th Century (Hrdlicka 1922; Meredith 1941; Sargent 1908; Seaver 1909 (orig. 1896)). Trotter and Gleser e e L
notably correlated this secular change using the Terry collection and the skeletal remains of World War II (WWII) dead (Trotter and Gleser 1951). The authors found an overall 360 30 50
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change of long bone breadth, specifically that of the femur because of its effects on stature. The results of this study found that while the lengths of the femur increased, its breadth I 390 < ! = R S
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In 1995, Lee and Richard Jantz furthered the study of osteometric secular change, specifically investigating for allometric changes in long bones (Meadows and Jantz 1995). Using = ;28 § 0 g =
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In 1999, Lee and Richard Jantz published again on osteometric secular change, examining long bone lengths, as well as their proportions (Jantz and Jantz 1999). Similar to the 1995
study, this paper sampled individuals from the FDB and the Huntington collection, as well as utilizing the measurements of WW!II remains and the Terry collection taken by Trotter in ) 3(5) ) 5
1952. Using linear regression formulae, the results of this study showed that there was positive osteometric growth in long bone lengths and proportionality (Jantz and Jantz 1999). D — LA AT e & ?(5) — e e
This study, coupled with their previous study and the work of Trotter and others, confirms that the long bones, particularly lower-limb long bones, have positively affected the stature it b5 2 1o
of Americans since the late 1800s (Jantz and Jantz 1999; Meadows and Jantz 1995; Meredith 1941; Trotter and Gleser 1951). E 12 ; 5
Much like the previous studies, Jantz and Jantz (1999) utilized long bone lengths as the predominant bone measurements, primarily due to their effect on statural changes. In both % 0 BT (N TR P e T :2) 0 e e TR T U e e T TR < T A
Meadows and Jantz (1995) and Jantz and Jantz (1999), it was shown that secular change 1s proportional, particularly with regards to the upper-limb bones. It was also shown, however, = / 570, ]6940\ ]5)70\ ]900\ ]970\ T / 570, 84 ) ]6)70\ 0, ]970\
that the shape of the long bones exhibited positive secular growth, contradicting Trotter ef a/. (1968). The current study was conducted to examine the contention that if the shape of 1o 8q9 S oy 9 Bro 849 o5 gy o
the long bones maintains proportionality to its length, then the individual breadth measurements should remain closely proportional to those of the lengths. In other words, if the Radial Means
length of a bone exhibited positive osteometric secular change, then the breadth measurements should likewise exhibit positive growth. 300 15 20
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long bones are exhibiting positive growth over time; a fact which this study does not dispute (Jantz and Jantz 1999; Meadows and Jantz 1995; Trotter and Gleser 1951). In fact,
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the results of this study confirm that understanding, with 100% of the length measurements exhibiting growth in persons with birth-years spanning the past two centuries.

Table 2: Breakdown of female group by ancestry
e A Pearson’s Correlation Analysis with 2-tailed t-tests also conducted
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