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Even though celiac disease is
less frequent in our clinics than in
those of Europe, we must remain
alert to the possibility that any child
with short stature of unexplained
etiology may have celiac disease.

Robert M. Blizzard, M.D.
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by studying healthy children from
quasi-experiments created by
wartime starvation, poor children
who live in developing countries,
children who were born with mal-
formations or who otherwise ac-
quired maladies, and from animal
experiments appropriately inter-
preted for parallels with human
behavior. The diversity of past cul-
tural and environmental conditions
suggests that studies of historical
populations may also provide in-
sights into human growth. This ar-
ticle summarizes recent research
on the unusual height-by-age pro-
files of American slaves, a line of
work that sheds light on both bio-
logical and social processes.

retained one manifest, and the
captain delivered the other for
comparison against the "cargo" bythe 

collector at the port of desti-
nation. Thus, the ship captains
took measurements as part of an
identification scheme designed to
prevent smuggling of slaves. The
data presented here are based
on records of 10,562 manifests
housed at the National Archives.2
A total of 50,606 slaves were
involved.
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Editor's Note:
Dr. Steckel is an academic econ-
omist whose research relates cul-
tures and environment to growth
patterns. He has capitalized on
the records kept by slave traders
and the U.S. Army during the
time of slavery to evaluate the
growth of slave children. Exami-
nation of those records and a
process of logical deduction fuel
this fascinating account of how
and why slave children grew at
the rates they did in the early
19th century. The data and con-
cepts presented will not be used
in the clinical practice of medi-
cine, but they do clarify how the
children in one culture were ex-
ceedingly small until late child-
hood and then manifested signifi-
cant catch-up growth. Dr. Steckel
presented these data at the In-
ternational Auxology Conference
in England in August 1987, and a
longer version of this article ap-
peared in Annals of Human Biol-
ogy (1987;14:111-132).

Origins of the Data
Measurements in this study were
collected as a by-product of Amer-
ican legislation that, beginnlng in
1808, prohibited the African slave
trade as an import activity, but
permitted monitored slave trading
to continue along the U.S. coast
and inner waterways.1 Slaves en-
tered the coastal and waterways
trade as part of the general west-
ward migration of farming during
the 19th century. The law required
ship captains who left American
ports to prepare duplicate mani-
fests that described each slave byname, 

age, sex, height, color, andthe 
name of the owner or shipper.The 
collector at the port of origin

Results
The Table gives the means, mean
annual increments, sample sizes,
and centiles of modern height
standards for males and females
in this population. The mean in-
crements fell irregularly from'earlychildhood, 

then rose during ado-
lescence and reached a peak near
age 15 years in males and near
age 13 years in females. Beforeadolescence, 

boys and girls were
about the same height, but earlier
maturation propelled the girls be-
yond the boys at 13 to 14 years.
Growth ceased at about age 21
years in men and about age 19 in
women.

Young slave children were ex-traordinarily 
small, falling near or

below the first centile of the Tan-ner, 
Whitehouse, and Takaishistandards. 

Their relative size in-
creased little before age 11 , when
boys began to exceed the third
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Much of our present knowledge of
human growth has accumulated
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tiles of modern height standards,
one would expect to observe most
populations in the first and third
quadrants. The American slaves
stand out in quadrant 2 (NW) as a
case of extensive deprivation in
childhood followed by substantial
catch-up growth.

centile and girls, the second cen-
tile. The heights then descended
through the centiles, primarily be-
cause the reference population
matured early. But the apparent
growth retardation had disap-
peared and the slaves grew rap-
idly during and after adolescence.
They emerged as adults near the
25th centile (in males) to the 30th
centile (in females).

exceptionally poor start in life.
The Eveleth and Tanner data

also indicated that children and
adults of the same population
tended to be in similar centiles. If
environmental conditions were
poor, for example, then both chil-
dren and adults were correspond-
ingly diminished in stature. This
was not true of the slave children
whose percentile ratings in-
creased as they matured.

The Figure presents data5 on
populations approximately con-
temporary with American slaves.
The abscissa of the Figure gives
average height attained on the eve
of adolescence as a percentage of
modern standards, whereas the
ordinate shows adult stature of the
same population relative to mod-
ern standards. The heights were
estimated from raw data using
Preece-Baines Model 1. The first
quadrant (NE) depicts populations
that were well-off as children and
young adults. whereas the third
quadrant (SW) shows cases of
deprivation in childhood followed
by little catch-up growth. Because
children and adults in most popu-
lations tend to attain similar cen-

Comparisons
Perspective on the growth profile
of American slaves may be ob-
tained in comparisons with poor
populations in developing coun-
tries and with historical popu-
lations. According to worldwide
data for the mid-20th century
compiled by Eveleth and Tanner,3
young slaves were among the
smallest children ever measured.3
At age 3, for example, slave chil-
dren were smaller than children
from the urban areas of Ban-
gladesh, who reached the centile of
0.35, and those from the slums of
Lagos, Nigeria, who attained cen-
tiles of 12.1 as boys and 6.4 as
girls at the same age.4 It is clear
that the typical slave child had an


