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A Test of Three Methods for Estimating
Stature from Immature Skeletal Remains
Using Long Bone Lengths*

ABSTRACT:



the National Institute of Legal Medicine, also in Lishon. As stan-



the ages of 1 and 9 and children between 10 and 15 when using
the technique described by Telkk et al. (11). All three methods
provide sex-specific regression equations but only Feldesman (10)
and Smith (1) provide equations for when sex cannot be deter-
mined. Simple differences between cadaver length and estimated
stature were calculated to assess how closely estimates obtained
from the three methods and from the different long bones are from
true stature. Because some individuals did not preserve all the long
bones, stature estimates reflect the preservation status of the
sample.

Results and Discussion

Individual stature estimates obtained from each of the three
methods are shown in Tables 1-3. Results are presented by individ-



- - - - - [AVAS L9— 0'L- 8'LT— 98T~ N LTVT 99T

8'¢— A 0¢- 6'¢C— 6'T— 7'¢— e— 7'eE— €e- 8€T— A N SL'6 V.S
9¢— - 9'¢- 8'¢e— - 8'e- TLl= - TL- eeT- LCT- N 26'8 08TT
T9- - 79— 29— - 29— V'6— - v'6— - - N SL'L 0.8
oA 0¢ 20— SC- €T 90— ¥'G— 90— 0e- - - N 80, €estT

- - - - - €6~ ql- ¥'8— - - N JAN4 TLvT

- - - - - ST [Al] 60 - - N LTT V-7€ST

- - - - - L0T— 18- L'6- 8'8¢— €'8¢— E| ¢6°€T V-€S.

68— S'6— 26— 8'8— 06— 6'8— ¥'S— 6'L— L'9- 6'CC— zee— | 26°0T 629
quit Jlamo  quiJeddn  uesy  quig JemoT]  quii Jeddn uesyy quwi JemoT  qui Jeddn uespy  (x8s umouxun) uewseplad  (d1419ads xas) uewsaplaS PEN aby  uswioads

(xas umouxun) yuws

(o13198ds xas) YHws

(o1108ds xas) ‘|18 MYIBL

"paullEXa SPOYIBW 881yl By} 10j 34NJels anJ) pue Parellilss Usamiaq Saouaiagip Uesl pue [enplAlpul—y 379V.L1

"SIS1WIUSD Ul B8 SaN[eA ainjels pue YiBus| JaAepeD [eAISIUI 3OUSPIIUOD 94S6 ‘1D %G6 UIBUS| BIQI + INWa) WOl) Paurelqo ainyels ‘1 + a4 ‘yibus| eynqiy wolj paurelqo
aInels ‘14 ‘yibus| BIqn WOy Paurelqo aunjels ‘1 ‘yibus| INWay Woly paurelqo ainjels ‘a4 ‘yIbus| BuIN WOy PaureIqo ainels ‘N ‘yibus| snIpes Woly paurelqo ainjels ‘Y ‘yibus| sniswiny Woiy paurelqo ainjes ‘H

L'veT-8°LTT  €T¢T  8€ECT-8LTT 80¢T L'€T-69TT €0¢T ¢6T-67IT 0¢¢T 8LT-¥LTT 9¢¢T TLZT-¥9TT 8TZT 99¢T-CLTT 6'T¢T 4% N G.'6 .S
6'9¢T-9¢TT 8617 €¢CI—¥SIT 88IT <0¢T-¢VIT ¢ LTT < T¢IV ¥IT 8LTT 6°9¢1-9¢IT 8617 - - - - et N 268 08TT
0¥¢T-8'60T 69TT CO0ZT-€E€TT §89TT 86IT-8ETT 89TT TOCT-€EIT [L9TT O0¥cI-8'60T 69TT = = = = €cT N GLL 0.5
G9TT-960T TE€IT LvT1-280T LTTT v ¥T1-920T OTIT 0¢Z1-8.L0T 6¥IT €TZI-60TT TO9TT 6°0ZT-¢0TT G'SIT 0¢CI-S¢IT ¢'LTT 1T N 80L €eqT
6'€CT-L'STT 8617 €€CI-8¢IT 08TIT 0GT-6¥IT 66TT <V¥II-€STT 8617 LGI-¢VIT 00T TECT-VO0IT 89TT 0LIT-LE€IT +'0CT 8¢t 4 ¢6°0T 629
suonenba uoissaibal o13198ds-xas
€GCT-¢STT  VT¢T  €GZ1-6¢CIT 60T 9vCI-VEIT €0¢T <'LZT-€STT ¥'¢cT T6C1-LLTIT ¥'e€CT 06Z1-99TT 8¢¢T 08Z1-¢9TT T'¢CT et N GL'6 V.S
6°¢¢T-¢’'STT  06TT  L'TI¢T1-6¢CTT €LIT <¢'¢CT-v eIl 8LIT 6%CT-€GIT T0ZT - - - - - - (44 N ¢68 08TT
8'0CT-TETT 69TT E€T¢T-S¢IT 6917 TTICT-€¢IT L9TT 07¢CT-€¢IT <¢'LTT - - - - - - YA /A IYAVA 0.S
T.LTT-v'60T €€TT ¢9T1-920T 8TTIT GGTT-290T TITT 6'66T-€0TT TGIT 9¢CI-¢TIT 6917 8¢CT-¥0IT 99TT €ECI-STIT V.IT 1T N 80L €eqT
G'€CT-8'GTT  L'6TT ¥'¢CT-9€IT 08IT €EV¥CT-9GIT 66TT E€VCI-LVvIT G6TT 0GT-9€TT €6IT T¢CT-860T 09TT T9T-€VIT ¢0CT 8¢T 4 ¢6'0T 629
X3S UMOUXUN JO UaJP[IYd Joy suonenba uoissaifiay
10 %S6 1l +2d 10 %56 14 10 %S6 1 10 %S6 Ch| 10 %56 n 10 %S6 d 1D %S6 H Wbue Jenepe)  xas  8by  uswioads

"elqn + INWay pue ‘eingly ‘eiqn ‘Inwsay ‘euin ‘sniped ‘sniswny ayp jo ybus| ayp Joy (T) ynws Ag paprrosd suoirenbs ayy 01 Buipiodde aunyels Jo sarewns3—e 319v.L



Using cadaver length as a proxy for true standing stature is,
probably, an unlikely cause for the results in this study. Even if
stature was measured in the cadaver as if it was considerably
stretched, this would hardly explain differences of up to 28 cm
between cadaver length and estimated stature. Uncorrected regres-
sion formula for radiographic magnification of long bone lengths in
Telkk et al. (11) study may also be of some concern, but this
would also be an unlikely explanation for such large differences
between cadaver length and estimated stature. In addition, stature is
consistently underestimated using all three methods, suggesting that
the explanation may lie in the study sample itself. Inaccuracy of
methods are, instead, likely to derive from differences in relative
proportions of long bone length to body height between the chil-
dren that contributed to the development of each method and the
study sample children. The results suggest that the Lisbon children
have proportionally shorter limb bones to stature than what would
be expected from their stature estimates. In this respect, it is inter-
esting to note that the regression equations devised by Smith (1)
and Telkk et al. (11) are least accurate when estimating stature
from lower limb bones, compared with upper limb bones. This
means that the Lisbon children have particularly shorter legs



explaining variations in growth status that can impact negatively on
accuracy of stature estimation methods. The methods examined
here have their origins in growth studies of well-nourished, well-
cared-for children from either North America or Northern Europe
and, as such, represent optimal rather than average or modal
growth rates and cannot generate universally applicable methods.
They represent neither the poorer children of their own societies,
nor the underprivileged children of the developing nations. It has
been shown that skeletal maturational delays related to socioeco-
nomic differences between populations will make standards devel-
oped on the well-off children inapplicable to children of developing
nations, as their skeletal ages will tend to underestimate true chro-
nological age (55,56). The same rationale applies for stature estima-
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