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A life history perspective on the relationship
between reproduction and immune function in
females. ET Abrams. University of Illinois at
Chicago, Chicago, IL.

Life history theory suggests that organisms
in resource-limited environments may demon-
strate a trade-off between energetic invest-
ment in reproduction and investment in main-
tenance/immune function. Recent reviews of
male reproductive-immune trade-offs suggest
that testosterone functions to mediate both
immunocompetence and reproductive behav-
iors, chiefly parenting and mate competition.
In females, particularly mammals, the system
is more complex. This complexity stems both
from multiple regulatory hormones and a more
variable investment in reproductive states.
Pregnancy, for example, entails a 9-month
energetic commitment with an increasing
cost of failure as the pregnancy progresses.
Immune function is normally curtailed during
pregnancy, but contracting an infectious dis-
ease (like malaria) during pregnancy may
upregulate immune function. Energetically,
this translates into a conflict which may result
in a compromised investment in a reproductive
event. This paper will review the relationship
between female reproductive effort and
immune function, with specific emphasis on
ovulation, pregnancy, and lactation in the con-
text of infectious disease.
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Mathematical models of tuberculosis: Existing
applications and new directions. JT Achterberg.
Departments of Anthropology and Epidemiol-
ogy, University of Washington, Seattle, WA.

Tuberculosis (TB), a bacterial infection com-
monly expressed in the respiratory tract, is
the leading infectious killer worldwide; it is
estimated that one-third of the world is cur-
rently infected with TB, and it results in 3 mil-

lion deaths annually. Owing to resurgence in
global TB since the 1990s, there has been a
significant increase in the number of mathe-
matical models exploring the dynamics of TB
spread among individuals within a popula-
tion. Such models are used throughout the
field of infectious disease epidemiology for a
number of purposes, including to identify the
most important gaps in our understanding of
given diseases and to make the assumptions
human biologists must make in the face of
such gaps more explicit to researchers and
policy makers. However, the TB literature has
yet to completely fulfill these purposes, since
there has been little effort among modelers
to standardize the bases and applications of
their models. In this poster, I review and syn-
thesize the TB modeling literature of the last
decade. Collectively, the models reveal a series
of important gaps in our understanding of TB
dynamics, including the definition of a poten-
tially infectious contact; contact patterns and
their determinants; the contribution of re-
activation and reinfection; the effect of HIV
coinfection on TB transmission; the relative
fitness of TB strains; the effects of population
genetic and behavioral heterogeneity; and the
nature of endemic thresholds in the face of
long serial intervals and changing demogra-
phy. Further work with mathematical TB
models should be directed toward these unre-
solved issues; as the impact of TB of public
health continues to increase, the importance
of qualitatively and quantitatively under-
standing factors affecting TB transmission
and control also increases.
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Seasonal variation in CRP levels and other
measures of health status in school aged
Tsimané children. MO Aiello’, WR Leonard?,
TW McDade!, R Godoy?, V Reyes-Garcia®,
T Huanca®. 'Department of Anthropology,
Northwestern University, Evanston, IL; “Heller
School of Social Policy and Management, Bran-
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deis University, Waltham, MA; ®Universitat
Autonoma de Barcelona, Bellatera, Barcelona,
Spain.

C-reactive protein (CRP) is an acute-phase
protein produced during the nonspecific phase
of the immune response. CRP levels rise in
response to a wide range of infections, and ele-
vated levels indicate pathogen exposure. It is
a useful measure of subclinical infection, and
has been used as a marker of infection, inflam-
mation, and in westernized populations’ cardi-
ovascular risk. The present study examines
seasonal variation in CRP levels and other
measures of health status (e.g., anthropomet-
ric dimensions; illness recall) in school-aged
children (6-12 years old) of the Tsimané
Amerindians of lowland Bolivia. Previous
studies among the Tsimané have shown ele-
vated levels of CRP in association with para-
sitic infection and high levels of growth stunt-
ing. CRP levels for children in this sample are
slightly higher than those reported in earlier
studies. CRP level do not significantly differ
across seasons, whereas measures of adiposity
show significant variation. The relatively high
levels of CRP year round in Tsimané children
suggest that infectious and parasitic diseases
are a pervasive to their health and nutritional
status.

Supported by the National Science Foundation
(BCS-0322380) and Northwestern University.
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Depo provera disrupts the relationships
between emotional well-being and sleep. M
Arizumi, L Larkspur, V White, L. Morrison, S
Brown. University of Hawaii at Hilo, Hilo, HI.

Menstrual suppression achieved through
injectible contraception (Depo provera) has
been advocated by both medical practitioners
as well as researchers of evolutionary medi-
cine. However, it remains unclear how manip-
ulating a woman’s hormonal profile affects her
physical and emotional well-being. We exam-
ined differences in 24 emotional variables and
exercise, sleep, and eating patterns in sexu-
ally active women who had natural hormone
profiles (NH), who were using estrogen-based
oral contraceptives (EB), or who were using
progesterone-based Depo provera (PB).
Women reported data across five phases of the
menstrual cycle, for the equivalent of three
menstrual cycles. The PB group reported sig-
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nificantly higher overall scores for negative
emotions than did the NH group (P < 0.05).
Amount of sleep each night was positively cor-
related with good mental health in the NH
and EB groups, but this relationship was not
observed in the PB group. Phase effects were
seen in both the NH group as well as the EB
group, with the lowest reported negative emo-
tions being in the ovulatory phase for the NH
group and the follicular phase for the EB
group. This may be due to an increase in estro-
gen levels occurring earlier in the cycle for the
EB group. The NH group also reported feeling
happier and having more energy during the
ovulatory phase. The PB group had no signifi-
cant phase effects across any of the emotional
variables. This study concludes that use of
Depo provera as a contraceptive may disrupt
the natural rhythm of emotional well-being
across the menstrual cycle, and that the nega-
tive effect is not remedied by increased sleep.

Study funded by NIH Grant no. S06-
GMO08073-33.
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Prevalence of anemia and variation in hemo-
globin concentration among women in Miskito
communities. SL Arps. The Ohio State Uni-
versity, Columbus, OH.

Previous research suggests that anemia
contributes substantially to maternal morbid-
ity and mortality risk. Populations with high
rates of poor maternal health outcomes are of-
ten found in remote, rural areas where infor-
mation regarding variation in hemoglobin
concentration is limited. This study examines
the prevalence of anemia among 315 women
in coastal Miskito communities in the depart-
ment of Gracias a Dios, Honduras. The rela-
tionships among hemoglobin concentration,
socio-demographic (age, education, economic
status) and biological (reproductive status,
parity, height, BMI) variables are examined
using data collected in 2005 from interviews,
anthropometric measurements, and health
assessments. Hemoglobin concentration in a
sample of capillary blood was measured using
a portable HemoCue photometer. Hemoglobin
values ranged from 5.7 to 15.9 g/dl with a
mean value of 11.9 g/dl (s.d. = 1.64). Anemia
is defined as hemoglobin concentration less
than 12.0 g/dl in non-pregnant women and
less than 11.0 g/dl in pregnant women. Total
prevalence of anemia was 42.5% with 32.7% of
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women mildly anemic (12.0 g/dl to 10.0 g/dl),
8.3% moderately anemic (9.9 g/dl to 7.0 g/dl),
and 1.6% severely anemic (less than 7.0 g/dl).
Pregnant women experienced higher rates of
anemia than non-pregnant women (56% were
anemic, n = 58), and therefore may be particu-
larly vulnerable to morbidity and mortality.
Describing associations among hemoglobin
concentration and socio-demographic and bio-
logical variables holds importance for identify-
ing the factors that place certain women at
higher risk for anemia. On the eastern coast
of Honduras widespread poverty, limited
access to healthcare, and high fertility rates
characterize indigenous communities. Design-
ing and implementing effective public health
initiatives to prevent and treat maternal
health problems requires a clear understand-
ing of the challenges women face in these
marginalized communities.

Research supported by the Wenner-Gren
Foundation.
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Growth among Makushi Amerindians and
nonindigenous peoples in central Guyana: Pos-
sible evidence for a genetic explanation for var-
iation in stature. EK Barr, WM Wilson.
Department of Archaeology, University of Cal-
gary, Calgary, AB.

The purpose of this study is to evaluate the
applicability of international growth stand-
ards for the Makushi Amerindians of Guyana.
Well-nourished children of diverse ethnic
backgrounds around the world follow similar
growth curves (WHO, 2006). Consequently,
NCHS and WHO growth standards are con-
sidered appropriate for use among all ethnic
groups. In lowland South America, indigenous
populations exhibit high levels of growth re-
tardation relative to these standards (Stinson,
1990). The short stature of Amerindians has
been attributed to poverty, malnutrition, and
infectious disease. Stinson (1996) adds that
growth retardation among the Chachi Amer-
indians of Ecuador may also have a genetic
component, calling into question the applic-
ability of international growth standards for
indigenous peoples of South America’s tropical
lowlands. Here we compare the growth of indi-
viduals <21 years of age in neighboring vil-
lages. All of the villages considered occupy
similar environments and practice swidden
agriculture in the rainforest, cultivating man-
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ioc as their staple crop. Two of these villages
were settled by nonindigenous immigrants (n =
107 subjects), and 11 villages are predomi-
nantly Makushi (n = 684 subjects). We find
that 33% of the individuals in the Makushi vil-
lages have a height-for-age Z score <—2 com-
pared to 7% in the two villages with nonindige-
nous ancestry (x% = 30.00, P < 0.0001). Consist-
ent with Stinson (1996), these data suggest a
genetic difference in growth potential between
these two groups and that international growth
standards may not apply to indigenous peoples
of South America’s tropical lowlands.

This research project was funded by the
Wenner-Gren Foundation for Anthropological
Research, University of Calgary, and Iwok-
rama International Centre for Rainforest Con-
servation and Development.
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Americans with relatively longer legs have
lower BMI and are less fat. B Bogin, MIV Silva.
Behavioral Sciences, University of Michigan,
Dearborn, MI.

The body mass index (BMI = weight in kg/
height in square meters) is the most widely
used indicator of body fatness for adults. Higher
BMI generally equates with greater levels of
fatness. The sitting height ratio (SHR = [sitting
height/stature] x 100) is a measure of body
proportions. A larger SHR indicates relatively
shorter leg length for total stature. We assess
the influence of SHR on the BMI and fatness
of the United States adult population, using
the National Health and Nutritional Exami-
nation Survey of 1988-1994 (NHANES III).
This nationally representative sample of 8,639
subjects, 20—-49 years of age, includes men and
women of white, black, and Mexican-Ameri-
can ethnicity. Using multiple regression, we
find that the BMI is most closely associated
with body fatness (sum of four-skin folds) and
then, in decreasing order of significance, sex,
ethnicity, SHR, and age. Adults with relatively
longer legs have lower BMI and lower body fat-
ness in both sexes and all ethnic groups. There
are significant differences in SHR between
adults categorized into the BMI groups of
“normal,” “overweight,” and “obese.” The rea-
son for this relationship is not well-understood.
We offer a hypothesis that fetal and early post-
natal undernutrition and disease inhibits the
growth of the legs and promotes a metabolic
syndrome leading to greater body fatness.
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Population variation in serum leptin inde-
pendent of adiposity: A comparison of Ache
Amerindian men of Paraguay and lean Ameri-
can male distance runners. RG Bribiescas?,
MS Hickey®. 'Department of Anthropology,
Yale University, New Haven, CT; ZDepart-
ment of Health and Exercise Science, Colo-
rado State University, Ft. Collins, CO.

Leptin is a hormone that is associated with
fat %, body mass index (BMI), and is of inter-
est to human evolutionary biologists investi-
gating energy allocation mechanisms. While
activity contributes to leptin variation, popu-
lation differences are emerging. We report dif-
ferences in leptin levels in healthy men as
well as comparative associations, with fat %
and BMI that may reflect variation resulting
from chronic environmental conditions. Male
American distance runners (n = 13, mean age
32.2 £ 9.2 SD) and a highly active male Amer-
indian community (Ache of Paraguay, n = 20,
mean age 32.8 = 9.2) were compared to exam-
ine population variation in leptin, between
physically active populations living under dif-
ferent environments independent of adiposity
and BMI. While the Ache were hypothesized
to exhibit higher leptin due to greater adipos-
ity (fat %, Ache 17.9 = 1.8 SD; runners 9.7 =
3.2, P < 0.0001), leptin was significantly
higher in American runners (Ache 1.13 ng/ml
+ 0.38 SD; runners 2.19 = 1.15; P < 0.007).
Differences in the association between leptin
and fat % were also evident. Although fat %
was related with leptin in runners (» = 0.90, P
< 0.0001), it was negatively associated in
Ache men (r = —0.50, P < 0.03), although the
elimination of one outlier negated this result.
This illustrates that ecological conditions are
likely factors that contribute to population
leptin differences and is an important source
of variation, especially in light of ethnic differ-
ences in the incidence and etiology of obesity,
diabetes, and other metabolic conditions.
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Tracking of overweight from earlly to late
childhood. N Cameron', MM Wright', PL Grif-
fiths', SA Norris?, JM Pettifor?. 'Centre for
Human Development and Aging, Department
of Human Sciences, Loughborough University,
UK; 2Mineral Metabolism Research Unit,
University of Witwatersrand, Johannesburg,
South Africa.
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Significant tracking of BMI occurs from
midchildhood (6 years) through adolescence
into early adulthood (19+ years), with 60% of
those in the highest quartile for BMI in child-
hood maintaining that status into adulthood.
However, tracking is less impressive between
infancy (<1 year) and midchildhood, and not
significant between infancy and adolescence.
There is a paucity if information on the track-
ing of BMI from early to late childhood (2—
10 years). Effective intervention to prevent
obesity requires early identification of those at
risk, so that maximum time is available for
lifestyle and dietary changes. Knowledge of
the tracking of BMI from early to late child-
hood would allow greater sensitivity in the
timing of intervention strategies.

BMI data 2-3 years and 8-9 years on 368
black (African) children (191 boys) from the
Birth to Twenty birth-cohort set in Soweto,
Johannesburg, South Africa were used for the
analysis. Overweight was classified according
to IOTF cut-offs. Forty percent of overweight
children at 2—-3 years were also overweight at
8-9 years, and were six times more likely
than normal weight children to maintain their
overweight status (OR 6.3; 95% CI 2.9-13.5).
However, 60% of children did not track for
overweight and evidence, for increased track-
ing between midchildhood and adolescence in
other studies suggests that the immediate
postinfancy period is critical for creating a set-
point for BMI that will determine the risk of
adolescent and adult obesity. These findings
suggest that early childhood is an essential
time to assess BMI and to identify those at
risk of later obesity.
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The dopamine d4 receptor gene (DRD4) 48bp
polymorphism in Ariaal pastoralists of north-
ern Kenya. BC Campbell', DTA Eisenberg?,
PB Gray?, BW Stankiewicz?, MD Sorenson®.
"Harvard University; 2Department of Anthro-
gology, University of Nevada, Las Vegas;
Department of Biology, Boston University.

DRD4/48bp polymorphism has been associ-
ated with ADHD, novelty seeking, substance
abuse, BMI, food craving, sexual desire, and
function (in developed countries). DRD4/48bp
varies by population with higher frequencies
of the seven-repeat alleles (7R) in populations
who have migrated farther or are nomadic
rather than sedentary. The Ariaal pastoralists
from Northern Kenya are an interesting popu-
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lation to study, because some are recently set-
tled while others remain nomadic. They are
also chronically undernourished. We prelimi-
narily examined how DRD4/48bp varies with
residence, nutritional status, erectile function,
number of wives, and children. Results are
based on hair samples collected from 85 set-
tled and 66 nomadic males aged 17-84. The
frequency of DRD4/48bp-7R alleles did not dif-
fer in the nomadic (17.4%) versus sedentary
men (20%). Men with at least one 7R (7+)
were more likely to be married (P = 0.03) but
do not have more children. There was a signif-
icant interaction between DRD4/48bp and res-
idence on arm muscle plus bone area (MPBA)
(P = 0.02); 7+ settled men had lower MPBA,
but 7+ nomadic men had higher MPBA.
DRD4/48bp was not related to erectile func-
tion or BMI. Though we found no difference in
DRD4/48bp-7R frequency between nomads
and settled men, these results suggest that
the DRD4 genotype may still have demonstra-
ble effects. Despite radical cultural differen-
ces, increased marriage among 7+ males is
consistent with previous results on the desire
for marriage among a sample of U.S. under-
graduates. Furthermore, the significant inter-
action of residency and genotype suggests
potential differences in the effect of the 7R al-
lele on body composition between the two sub-
populations.

This work supported by Wenner-Gren
Foundation.
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Origin of the “Sea Gypsies’: Inference from
mtDNA analysis of the Moken and the Urak
Lawoi of Thailand. CW Chan®, Narumon Hin-
shiranan?, JK Lum?. 'Laboratory of Evolu-
tionary Anthropology and Health, Depart-
ment of Anthropology, Binghamton Univer-
sity, NY; 2Chulalongkorn University Social
Research Institute, Bangkok, Thailand; Lab-
oratory of Evolutionary Anthropology and
Health, Departments of Anthropology and Bi-
ological Sciences, Binghamton University, NY.

Roaming the west coast of the Malay Penin-
sula and the islands of the Mergui Archipel-
ago are the “Sea Gypsies” of the Andaman
Sea. Within the Thai border, these sea nomads
consist of three groups: the Moken, the
Moklen, and the Urak Lawoi. The origin of
these groups and the relationships among one
another are as yet unclear. Although all three
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languages spoken by these groups are classi-
fied as Malayo-Polynesian, the Urak Lawoi
language is more closely related to the Malay
language, while the Moken and the Moklen
are mutually intelligible, suggesting a more
recent, shared ancestry. To investigate the
relationships among these maritime nomadic
groups, we sequenced the mtDNA HVSI from
12 Moken individuals from four islands
(Dung, Jadiak, Polao, and Lanbi), and nine
Urak Lawoi individuals from Jam island.
Although the Moken samples were collected
from four islands, their mtDNA sequences
were nearly homogeneous (H = 0.153). In con-
trast, the Urak Lawoi were sampled from a
single island and yet showed substantially
greater diversity (H = 0.765). The lower
mtDNA genetic diversity within the Moken is
consistent with extreme isolation or a more
recent population bottleneck event. When
compared with populations from both main-
land and island Southeast Asia, sequence
polymorphisms suggest a close relationship
between the Moken and ethnic Thais and Dais
from Thailand and the Thai/Chinese border.

Financial support for this research was pro-
vided by a start-up grant from the Research
Foundation of SUNY Binghamton to JKL.
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Effects of fasting versus nonfasting on levels of
serum lipids, lipoproteins, total cholesterol,
and association with body composition, age,
sex of Mennonites from Henderson, Nebraska.
G Chittoor, MH Crawford. Laboratory of Bio-
logical Anthropology, University of Kansas,
Lawrence, KS.

This study attempts to ascertain the rela-
tionship among serum lipid levels and lipopro-
tein profiles, body composition, age, and sex
between fasting and nonfasting Mennonites
from Henderson, Nebraska. The three main
objectives of this research include (1) to deter-
mine the degree to which nonfasting elevates
lipid levels; (2) whether all lipids are elevated
equally or are some unaffected by nonfasting;
and (3) to explore relationship between age,
sex, body composition, and lipid levels in a
rural farming community. A total of 454 indi-
viduals (224 males, 230 females) were charac-
terized for demographic, anthropometric, bio-
chemical, dietary, physiological, and behav-
ioral traits, with age ranging from 18 to 91
years. The analyses indicate higher triglycer-



HUMAN BIOLOGY ASSOCIATION ABSTRACTS

ide levels in males, whereas the total choles-
terol and high density lipoprotein (HDL) cho-
lesterol were elevated in females among fas-
ters and nonfasters. Significant differences (P
= 0.000) in means of total cholesterol, triglyc-
erides, HDL cholesterol, and percent fat were
observed in males and females. The ANOVA
performed on the means of fasting and non-
fasting data showed that, except HDL choles-
terol, total cholesterol, triglycerides, and low
density lipoprotein (LDL) cholesterol were
statistically significant (P < 0.05). Among
both the sexes other than LDL cholesterol,
remaining variables were significantly differ-
ent at P < 0.05. Linear regression analysis
showed a significant association of age and
total cholesterol among total population, and
in both the sexes (P = 0.000). There was direct
association of BMI and LDL cholesterol (P <
0.05), BMI and percent fat (P < 0.05), in both
men and women. The fasting and nonfasting
lipid concentrations were significantly corre-
lated at P < 0.05.

Grant Sponsors: National Institute of
Aging: No. AG01646; Kansas Attorney Gen-
eral Settlement Grant: No. KUCR KAN
30471.
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Household and genetic influences on physical
activity and body composition: The Southwest
Ohio Family Study. AC Choh, EW Demerath,
M Lee, B Towne, RM Siervogel, SA Czerwin-
ski. Boonshoft School of Medicine, Wright
State University Dayton, OH.

Physically active individuals tend to be
leaner and have lower chronic disease risk
than do inactive individuals, but the determi-
nants of individual differences in physical ac-
tivity (PA) are still poorly understood. Family
studies suggest that genetic factors play a
role, but these results are controversial, with
heritability estimates for PA ranging from
0.09 to 0.83. It is also unclear how genetic fac-
tors that lead to increased PA are related to
body composition (BC). The purpose of this
study is to (1) estimate the household and
genetic influences on PA and (2) determine the
extent to which PA and BC share genetic and
household effects. Study participants included
476 adults aged 18 years from five large
extended families. PA was measured using the
Baecke questionnaire, from which scores for
SPORT and LEISURE (nonwork, nonsport
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PA) were calculated. BC variables included
body mass index, lean and fat mass, as well
as percent body fat (%BF) from dual energy
X-ray absorptiometry. Heritabilities (h%) of
each PA trait and genetic correlations (Ag)
were estimated using maximum likelihood
variance components methods. Covariates
included age, sex, race, education, and current
smoking status. Heritability estimates for BC
measures were significant, ranging from A2 =
0.42-0.65. Significant genetic effects (A%gport
= 0.20 = 0.09) but no significant household
effects (c?) were found for SPORT, while sig-
nificant household effects (cfmisure = 0.31 +
0.09) but no significant genetic effects were
found for LEISURE. Bivariate analyses indi-
cated that only %BF and SPORT shared
genetic influences (Ag = —0.44 * 0.19). The
study suggests a heritable component for
sports participation. These genetic factors
that increase SPORT PA may be partially re-
sponsible for lower %BF.

Support: NTH HL69995, DK64870.
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Measures and methods for social support and
dietary intake analysis. J Chrzan. University
of Pennsylvania, Philadelphia, PA.

Eating with others is the preferred means
of taking meals in most cultures and for most
people. Processes of commensality often define
the structures of potential human action
within a society and provide essential cultural
meanings and symbolisms in addition to
nutrition. The shared or family meal is iconic,
and stands for hearth, home, and family/com-
munity solidarity, and thus the cultural value
of commensality dictates that the shared meal
influences and partially determines individual
nutrient intake. And indeed, recent research
and the American popular press argues the
“Power of the Family Meal” to influence varia-
bles as diverse as behavior, achievement, and
nutritional intake. However, the what, where,
why, when, how, and above all, who of the
social meal as an element of dietary determi-
nation remains relatively untested in relation
to patterns of intake and represent a fertile
area for action in nutritional anthropology.
Our capacity to design, measure, and analyze
sociality in relation to food intake must be bet-
ter understood in order to avoid primary
errors of research and to enable continued
study of a potentially vibrant area of human
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dietary behavior. This paper explores the pro-
cess of designing a study to measure explicit
social network interactions with teen moth-
ers-to-be, in order to document associations
between social-support assisted dietary intake
and health-enhancing behaviors in relation to
mother and child health outcomes. Problems
of scale, design, and category construct will be
addressed in light of the analytical needs and
theoretical concerns of the case study. Varia-
bles important to mother and child health will
be considered in relation to social eating to
assess the importance of shared commensality
to healthy pregnancy outcomes.
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Endometrial function as a tool for studying
implantation variation and early pregnancy.
KB Clancy. Department of Anthropology, Yale
University.

Recent studies have found previously
unexplained variation in estradiol concen-
trations of ovulatory cycles that result in
clinical pregnancy, early pregnancy loss or
non-conception. As hormones and ovula-
tion are not likely the only factors neces-
sary for achieving pregnancy, there may
be other functional purposes for variation
in estradiol concentrations beyond selec-
tion and ovulation of a dominant follicle
that contribute to fecundity. The endome-
trium is a logical arena for the continued
study of fecundity and ecological variation
as its proliferation and maintenance are
under ovarian hormonal control. I suggest
endometrial function modulates blastocyst
implantation success via ovarian function
variation. The endometrium’s added role
in early fetal nourishment makes it rele-
vant to an examination of the causes of
early pregnancy loss. I present data on
fieldwork in the US and Poland in 2004
and 2005 that infers a relationship between
sonographically-imaged endometrial thick-
ness and salivary hormone concentrations
as well as ecological variables. This data
supports the model proposed here that eco-
logical factors influence ovarian function,
which then influences cycle fecundity, par-
ticularly ovulation and endometrial thick-
ness and receptivity. Endometrial function
provides the link between the ovaries and
implantation variation to complete the pic-
ture of the mechanism of human female
fecundity.
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The back door to obesity: Deprivation and
later adiposity. PF Clarkin. Department of An-
thropology, University of Massachusetts, Bos-
ton, Boston, MA.

Links between social deprivation and higher
rates of obesity in developed nations may stem
from a range of factors experienced dispropor-
tionately by those in poverty, including limited
purchasing power and a necessarily greater
reliance on cheaper but more energy-dense
foods. However, there is also evidence that mal-
nutrition may lead to physiological adjust-
ments that may predispose individuals to
developing obesity. This poster will present a
biocultural approach, exploring the multiple
links (social, economic, and physiological)
between deprivation and frank and/or central-
ized obesity. For example, studies related to de-
velopmental plasticity, particularly in the pre-
natal and infancy periods, suggest that early
malnutrition has immediate effects on adipos-
ity and body composition, and that these effects
may persist into adulthood. Such plasticity
may lead to an adaptive “thrifty” phenotype in
a specific set of circumstances, that is, where
malnutrition is likely to continue, and this was
possibly favored by natural selection in our
ancestry. However, under different circumstan-
ces, such as a rapid economic development and
nutritional transition, a thrifty phenotype may
be maladaptive and predispose individuals to
obesity. Thus, paradoxically, while poverty and
malnutrition traditionally have been associ-
ated with anthropometric markers of under-
weight, they may have a synergistic effect on
obesity when coupled with economic develop-
ment and a nutritional transition. The public
health implications of this are that developing
countries and the poor in developed countries
are likely to continue to face a double burden of
malnutrition and obesity, unless steps are
taken to interrupt the cycle.
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Refining biocultural models: a case study from
Zambia. SM Cole, IL Pike. Department of An-
thropology, University of Arizona, Tucson, AZ.

Previous refinements to biocultural re-
search argued for the inclusion of historically
situated political economic approaches to
understanding health disparities. Such ap-
proaches are now common in biocultural



HUMAN BIOLOGY ASSOCIATION ABSTRACTS

research, particularly when applied within
marginalized environments. Merely identify-
ing the political-economic factors that influ-
ence health, however, fails to take notice of
how people assimilate, biologically, the social
and material worlds in which they live. We
suggest that embodiment offers an opportu-
nity to bridge the multiple levels that influ-
ence health. Embodiment, as a heuristic tool,
links the upstream and downstream experien-
ces of peoples’ daily lives. These experiences
ultimately pattern variation in population
health. Zambia provides a setting in which to
test the concept of embodiment. Zambia is a
highly unequal society, with one of the most
uneven income distributions in the world.
Income inequality decreases the positive effect
social relationships have on health because
those at the bottom of the income distribution
compare themselves to those at the top. Nega-
tive emotions follow such as depression and
envy, which lead to the adoption of stress-
reducing behaviors that negatively impact
health. We examine the health consequences
of inequality among Chewa communities in
Eastern Province, Zambia, where DHS data
show that the percentage of stunted children
has increased from 48-59% between 1992 and
2000. Income inequality structures the ways
people draw on their social support during
periods of food insecurity, which may be con-
tributing to the high rates of malnutrition in
communities within Eastern Province. Em-
bodiment recognizes that ill health is socially
produced and is not only determined by
unequal access to material resources, but also
the social factors that create such disparities,
offering a more nuanced understanding of
how Chewa population health is patterned.

18

Cortisol and the evolutionary design of child
developmental competencies: Family function
predicts adrenocortical responses during a
normative ecological challenge. JA DeCaro?,
CM Worthman?. 'Department of Anthropol-
ogy, University of Alabama, Tuscaloosa, AL;
2Department of Anthropology, Emory Univer-
sity, Atlanta, GA.

Adult scaffolding of child development is a
key component of the “expectable environ-
ments of rearing”—the conditions encountered
with sufficient regularity across human history
to have exerted selective pressure on develop-
mental design. Consequently, in young chil-
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dren, stressor-responsive systems, such as the
hypothalamic—pituitary—adrenal axis (meas-
ured peripherally through cortisol), are sensi-
tive to the ability and willingness of caretakers
to moderate the impact of psychosocial de-
mands. This study examines associations
between everyday family life and adrenocorti-
cal activity in young children (n = 28), before
and after the normative challenge of starting a
new school year. During the relatively stable
period toward the end of the prekindergarten
year, higher cortisol at bedtime (a marker for
the acute impact of recent experience) was asso-
ciated with maternal employment and single
parent status. By contrast, during the socially
challenging period at the beginning of kinder-
garten, higher bedtime cortisol was associated
with a poorer mother—child relationship. The
cortisol awakening response, a stable marker of
adrenocortical activity linked to chronic stress
but not acute context, was persistently associ-
ated with maternal employment. These find-
ings concur with theory: proximal personal
relationships with caregivers should have the
greatest impact on children’s sense of security
during a period of social challenge. Family
structure and everyday experiences within the
family influence child cortisol regulation in dif-
ferent contexts, and adaptive trade-offs that
inform different modes of family function may
become evident only during ecological stress.
Further, parenting behaviors can be seen as
strategies that leverage evolved capacities for
the developmental programming of arousal reg-
ulation to produce culturally valued affective
and motivational profiles in children.

19

Socially supportive networks and biological
measures of acculturative stress in immigrant
Mexican women. AA Estrin, M Muehlenbein, JP
Gray, T Turner. Department of Anthropology,
University of Wisconsin-Milwaukee, Milwaukee,
WI.

Acculturation to migratory living conditions
is a stressor that is psychologically and physi-
ologically measurable. Coping with changing
locations, adjusting to new conditions, and
accustoming oneself to a foreign society are
psychological products of acculturative stress.
Acculturative stressors have also been related
to physiological markers of stress, including
elevated blood pressure and cortisol concen-
tration, which eventually produce symptoms
of stress-related sequelae or depression, diabe-
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tes, obesity, and cardiovascular disease. These
sequelae are mediated by the quality of
socially supportive networks that are formed
in acculturating communities and covary by
socioeconomic status variables, including
income, education level, and language abil-
ities. There are numerous reports on the high
incidence of stress-related sequelae in US-
immigrant Mexican women. Immigrant Mexi-
can women of Milwaukee, WI, have formed
socially supportive networks through English
classes, wellness education groups, and
church participation in order to combat the
symptoms of acculturative stress sequelae.
Here we report a pilot study that analyzes
physiological markers (blood pressure and
morning salivary cortisol concentrations) of
acculturative stress (as assessed through cul-
turally relevant, validated inventories) from
immigrant Mexican women of Milwaukee. It
is hypothesized that size, number, and types
of socially supportive networks will mediate
any relationship between the physiological
markers and perceived acculturative stress.
The applicability of physiological stress
markers in identifying and quantifying accul-
turative stress is discussed.

Research support: Center for Latin Ameri-
can and Caribbean Studies, University of Wis-
consin-Milwaukee, Milwaukee, WI; Roberto
Hernandez Center, University of Wisconsin-
Milwaukee, Milwaukee, WI; Sigma Xi, The
Scientific Research Society, Research Triangle
Park, NC.

20

Climatic variables and basal metabolic rate:
Meta-analysis and derivation of a general pre-
dictive equation. AW Froehle. Department of
Anthropology, University of California, San
Diego, CA.

Estimation of energy expenditure in extinct
hominids is an emerging approach to under-
standing human origins, and climate is an in-
fluential variable in such studies. Current esti-
mation methods vary, however, hindering com-
parisons between studies. Methodological
variation likely results from the absence of a
global model of human basal metabolic rate
(BMR) that accounts for the influence of cli-
mate. The present meta-analysis of published
BMR from over 90 studies investigates whether
the inclusion of climate variables can produce a
generally applicable model for human BMR.
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From stepwise regression, fat-free mass (FFM)
alone explains 0.789 of BMR variation in this
sample (P < 0.001); age improves the estimate
to 0.819 (P < 0.001). Of seven climate-related
variables (including low/high temperature,
temperature range, elevation), only mean tem-
perature (Tygan) and latitude improve r2, to
0.844 and 0.847, respectively (P < 0.001 for
both). Analysis of covariance shows BMR to dif-
fer between tropical, temperate, and circumpo-
lar climate groups when only FFM and age are
covariates (P < 0.001). When Tygan, latitude,
or both, are added, between-group differences
disappear (Tvigan: P = 0.279; latitude: P =
0.242; both: P = 0.333). These results generate
the following equation:

BMR = 19.6(+1.3) x FFM (kg) — 3.20(:0.9)
x AGE (yr) — 3.08(+2.8)
x Tyean(°C) + 732(£75)

This equation predicts BMR in all climate
groups more accurately than many existing
equations, even when the latter are climate-
specific. This illustrates the importance of
including climate variables in predicting
BMR. Where paleoclimate data can be esti-
mated, such an equation could be used to esti-
mate energy expenditure in a variety of spe-
cies and habitats (e.g. Neanderthals vs. con-
temporaries in Africa and East Asia).

Climate data: Data Support Section of the
Scientific Computing Division, National Cen-
ter for Atmospheric Research (supported by
National Science Foundation). Geographic
data: US Geological Survey/National Imaging
and Mapping Agency, via http:/heavens-
above.com/countries.asp.
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Asian American birth outcomes by parametric
mixtures of logistic regressions. T Gage?,
F Fang!, E. O'Neill!, H. Stratton®. 'Depart-
ment of Anthropology, University at Albany,
Albany, NY; 2Department of Epidemiology and
Biostatistics, University at Albany, Albany,
NY.

Previous estimates of Asian American birth
outcomes based on samples from New York
State 1985-1988 suggested that Asian birth
weights were low, similar to those of African
Americans, but that mortality was very low,
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about half the rate of European Americans.
Mixture models indicated low heterogeneity as
a potential cause. This paper examines a much
larger national sample of Asian Americans,
1995-2000, using covariate defined mixtures
of logistic regression. Results for males and
females are similar. The males are presented
here. The mean birth weights are 3,316, 3,381
and 3,487 of 1985—1988 Asians, and contempo-
rary Asians and European Americans. Infant
mortality has increased slightly from 4.06 to
4.46/1,000 and is now similar to that for con-
temporary European Americans, 4.43/1,000,
which has declined from 6.42/1,000. The mix-
ture modeling, which subdivides the birth
cohort into “compromised” and “normal” sub-
populations (like normal versus low birth
weight), indicates that the proportion of com-
promised female births declined from 10 to 7%
since 1985-1988 and that mean birth weight
among compromised Asian births has declined
from 3,179 to 2,673 g. On the other hand, the
mean birth weight of normal births has
increased from 3,332 to 3,432 g. The birth
weight specific mortality of normal and com-
promised births are similar in both Asian
cohorts, except that the mortality distribution
of normal births has shifted to the right, while
that of compromised births has shifted to the
left, mirroring the changes in mean birth
weight. These results suggest that birth
weight in Asian Americans is converging on
European American birth weight and becom-
ing more heterogeneous, while European
American mortality is converging on Asian
American mortality. The results are consistent
with the hypothesis that birth weight is not on
the causal pathway to infant mortality. The
role of nativity on Asian births is also explored.

This work supported by NIH grant RO1
HDO037405.
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Is there an effect of persistent organic pollu-
tants on anthropometric measures among
youth? MV Gallo®, L.M. Schell?. 'Department
of Anthropology, University at Albany, SUNY,
Albany, NY; 2Department of Anthropology and
the Department of Epidemiology and Biostatis-
tics, University at Albany, SUNY, Albany, NY.

Most humans have low but detectable body
burdens of persistent organic pollutants
(POPs) such as polychlorinated biphenyls
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(PCBs), hexachlorobenzene (HCB) and dichlo-
rophenyldichloroethylene (p,p’-DDE) resulting
from chronic, mundane exposure. The effect of
these burdens on biological variation and
health is not well known. This study investi-
gates the relationship between PCB, p,p'-
DDE, and HCB levels and seven skinfolds, 5
circumferences, and three breadths among
adolescents (n = 271) of the Akwesasne
Mohawk Nation who have measurable body
burdens through ingestion of locally caught
fish, ducks, and other wildlife. Organochlor-
ines and serum PCBs were assessed by conge-
ner specific analysis allowing separate mea-
surement of persistent and non-persistent
PCB congeners, reflecting long-term and
recent exposure respectively. Principal compo-
nent analysis (PCA) was used to estimate sub-
cutaneous fat distribution (skinfolds) and body
size (breadths and circumferences). Separate
regression analyses were performed for each
PCA factor (PC1, PC2) to test whether POPs,
individually and together, predicted changes
in adiposity or body size. Regression analyses
controlled for covariates and potential con-
founders. Results indicate that persistent
PCBs, HCB, and p,p’-DDE have a significant
inverse relationship with the adiposity factor
(PC1). In contrast, p,p’-DDE and HCB exhibit
a strong, positive relationship with the body
size factor (PC2). This study suggests that tox-
icant levels increase with body size and
decrease with adiposity. The decrease may be
due to lower circulating toxicant levels and
increased storage of toxicants in adipose tis-
sue.

Supported by NIEHS Grant # ES04913-09
and #ES10904-06.
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Measuring children: Methodological aspects of
collecting growth and obesity data from chil-
dren in a school setting. T Galloway®, T Mof-
fat?. 'Health Sciences Program, University of
Northern British Columbia, BC; ?Department
of Anthropology, McMaster University, ON.

This paper considers methodological
aspects of collecting growth and obesity data
from children. The authors draw on their
experiences conducting two school-based stud-
ies of child growth and obesity prevalence con-
ducted in the province of Ontario, Canada.
Ethical and practical considerations shape the
range of methods available to researchers
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working with young children in school set-
tings. In addition, the schools themselves
impose spatial and time constraints on the
research, necessitating a degree of flexibility
and creativity on the part of the researcher.
Attention to the processes of informed consent
and assent can address the legal and ethical
responsibilities of researchers working with
child participants. Particular attention to the
structural relationships between students,
teachers, and researchers, and between the
students themselves, is necessary in order to
maintain a research environment that
ensures both sensitivity and methodological
rigor.

24

Determination of percent body fat using 3D
whole body laser scanning: A preliminary
investigation. TN Garlie!, JP Obusek®, B Cor-
ner!, EJ ZambraskiZ. 'U.S. Army Natick Sol-
dier Center, Natick, MA; 2U.S. Army Research
Institute of Environmental Medicine, Natick,
MA.

The quantification of body fat (BF) and mus-
cle tissue is critical to the Army for evaluating
the health and physical performance capacity
of soldiers. The Army currently uses manually
obtained measurements of body lengths, cir-
cumferences, and weight entered into gender-
specific prediction equations to estimate per-
cent BF. This method can be time-consuming
and prone to error when employed by less
than highly trained personnel. Three-dimen-
sional whole body laser scanning is a rela-
tively new technology that accurately and rap-
idly produces a 3D digital model of the human
form, using low-power laser light and digital
cameras, without making contact with the
subject. We present the analysis of percent BF
derived from 51 white men and women rang-
ing in age from 18 to 62. Percent BF was esti-
mated using body measurements obtained
manually and extracted from 3D scans and
input into Army prediction equations, and
from dual energy X-ray absorptiometry
(DEXA). Mean percent BF values were not
statistically different among the three meth-
ods. The Army manual, 3D scan, and DEXA
percent BF values were 18.5, 18.9, and 18.9
for males and 25.5, 23.8, and 24.2 for females,
respectively (P > 0.05). Linear regression
analysis found moderate-to-high and statisti-
cally significant (P < 0.05) correlation coeffi-
cients with low-to-moderate standard errors
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(SE) among the methods. For example, corre-
lations between percent BF derived using
manual measurements and 3D measurements
were R = 0.96 (SE = 1.0) for males and R =
0.96 (SE = 1.2) for females. This preliminary
study demonstrates that the application of 3D
whole body laser scanning to determine per-
cent BF is in close agreement with values
determined using the current manual input/
Army equations as well values obtained with
DEXA.
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Reproducibility of the difference in epineph-
rine response to work stress between women
with and without a family history of breast
cancer. HJ Gastrich!, H van Berge-Landry’,
DH Bovbjerg?, GD James!. 'Binghamton Uni-
versity, Binghamton, NY; 2Mount Sinai School
of Medicine, New York, NY.

We recently reported that women with a
family history of breast cancer (FH+) who
worked outside the home had a greater epi-
nephrine response to the stress of work than
women without a family history (FH-), an
effect moderated by BMI. Whether this
response difference persists is unknown. The
purpose of this study was to evaluate the
reproducibility of the FH+/FH— difference in
the epinephrine response to work. The study
subjects were women (FH+, N = 58, age =
38.1 £ 9.3, FH-, N = 73, age = 36.4 += 9.1)
who were employed at one of three medical
centers in NYC. Urine samples were collected
across three daily environments: work (11
AM-3 PM), home (approx. 6 PM-10 PM), and
sleep (approx. 10 PM—6 AM) on two midweek
workdays, ~1 month apart. To assess reprodu-
cibility, a repeated measures ANCOVA was
performed, and a Bland—-Altman plot was con-
structed. The ANCOVA results showed that
the FH+ women maintained higher epineph-
rine excretion at work over the 2 days (envi-
ronment x FH and environment x FH x BMI
interactions significant at P < 0.049 and P <
0.053, respectively). This was in spite of the
fact that, overall, epinephrine levels dropped
from the first to the second measurement (P <
0.03), which would be consistent with a habit-
uation to the study procedure. The Bland-Alt-
man plot showed that overall, and by FH
group, 97.3% of the values fell within +2
standard deviations of the expected mean dif-
ference, consistent with good reproducibility.
These results suggest that the accentuated
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stress response to work among FH+ women is
reproducible, at least over 1 month.

Supported by NIH grant CA72457.
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Nocturnal fall of blood pressure in blacks: The
influence of site and hypertension status. LM
Gerber!, VA Pogue?, K Warren®, TG Picker-
ing®, JE Schwartz®. 'Weill Medical College of
Cornell University; 2Harlem Hospital; Co-
lumbia University Medical Center; *SUNY,
Stony Brook.

This study investigates the diurnal rhythm
of blood pressure (BP) in normotensive and
hypertensive blacks studied at Harlem Hospi-
tal and New York Hospital, Cornell. Previous
data indicated that while the nocturnal fall of
BP (“dipping”) was similar in normotensives
recruited from the two sites, Harlem hyper-
tensives had diminished dipping compared
with Cornell hypertensives. We sought to rep-
licate these findings in a new sample and to
identify factors that might account for differ-
ences in dipping. Participants (N = 145), aged
18-65, wore an ambulatory BP monitor for
24 h and recorded awake/sleep times. Dipping
was defined as the percentage drop in systolic
BP during sleep. Cornell hypertensives dipped
significantly more (12.6% = 1.3%; mean * 1 SE)
than Cornell normotensives (8.7% * 1.0%,
P = 0.02), Harlem normotensives (9.1% =
1.0%, P = 0.03), or Harlem hypertensives
(7.2% = 1.1%, P = 0.002), controlling for age,
sex, and BMI (partial #% = 7.2%, P = 0.018).
We hypothesized that socioeconomic status
might account for some of these differences.
Years of education was significantly related to
dipping, partial » = 0.28 (P = 0.001), and to
group (partial #* = 6.9%, P = 0.03). After con-
trolling for education, Cornell hypertensives
still dipped the most (11.1% = 1.4%), but this
was only marginally significantly greater than
the Harlem hypertensives (7.8% = 1.1%, P =
0.07); the overall group differences were not
significant (P = 0.32), and the partial 4> was
only 2.8%, a reduction of more than 60%.
These results confirm earlier findings that
normotensive blacks at Cornell and Harlem
exhibit similar nocturnal dipping, while the
two hypertensive groups differ. The Cornell
black hypertensives dip more than the other
three groups. These group differences can
largely be accounted for by education.
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Supported by NIH grants P01HL47540,
R24HL76857, and MO1RR00047.
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From evolution to osteoarthritis: Examining
injury-related secondary osteoarthritis of the
human knee joint as an evolutionary cost of
bipedalism. JH Gosman, DE Crews. Depart-
ment of Anthropology, The Ohio State Univer-
sity, Columbus, OH.

The human bipedal striding gait is a major
aspect of human adaptability and our success
as species. It does, however, come with costs:
trade-offs. The purpose of this research is to
examine the evolutionary cost of human
bipedal locomotion, as observed in the knee
joint. Our hypothesis is that structural and
morphological changes about the knee related
to bipedal locomotion provide an evolutionary
explanation for the high prevalence of injury-
related secondary osteoarthritis of the knee in
extant humans. This is a focused synthesis of
published data. We develop detailed linkages
between the evolutionary comparative anat-
omy of hominids and osteoarthritis of the
human knee joint, including pertinent ana-
tomical changes, clinical correlations, articu-
lar cartilage biology, response to injury, pro-
posed senescent processes, and the pathogene-
sis of injury-related osteoarthritis. The
hypothesis presented is supported by this
review. The patellofemoral joint, menisci, and
anterior cruciate ligament have been placed
at particular risk of injury by evolutionary
changes to the knee joint related to the
bipedal gait and the need for enhanced knee
stability. Chondral damage from injuries to
these structures can lead to increased meta-
bolic stress, accelerated chondrocyte senes-
cence, and biomechanical failure of the articu-
lar surface: the end result of which is second-
ary osteoarthritis. We are concerned with the
subset of injury-related secondary osteoarthri-
tis within the universe of constitutional sus-
ceptibilities and mechanical risk factors: he-
redity, gender, obesity, osteoporosis, smoking,
aging, trauma, joint, shape, alignment, and
usage. An evolutionary perspective on knee
osteoarthritis as a correlate to human bipedal-
ism offers insights into advanced preventative
measures, innovative therapeutic interven-
tions, and a more nuanced anthropological
interpretation on pathological conditions
affecting the knee joint.
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Investigating hormones and implicit social
cognition: No relationships between salivary
testosterone and cortisol and computer-based
tests among Jamaican males. PB Gray?!, JC
Parkin!, M Samms-Vaughan?. 'Department of
Anthropolog;r, University of Nevada, Las
Vegas, NV; “Section of Child Health, Univer-
sity of the West Indies, Mona, Jamaica.

Testosterone and cortisol have been linked
with male mating effort (mate seeking and
male—male competition). Male interest in mat-
ing effort can be assessed through implicit
(subconscious) tests of social attentional bias.
Here, we pilot the use of computer-based tests
of implicit male social cognition through re-
search in Jamaica. Computer tests employed a
pictorial Stroop task. Subjects identified colors
overlaying facial images; reaction times
served as measures of implicit social cogni-
tion. We recruited 27 males aged 18-38 (mean
= 27.9) to participate in the greater Kingston
area. Subjects provided two saliva samples
from which testosterone and cortisol levels
were measured and averaged. Subjects also
completed questionnaires and computer-based
tasks. Results revealed no significant relation-
ships between either testosterone or cortisol
levels and attentional biases toward angry
faces, alluring female faces, faces of warm
mates, and faces of babies (all P > 0.05).
Results remained unaffected when adjusting
for potential confounding variables of subject
age, BMI, and time of saliva collection. We dis-
cuss possible factors underlying these nega-
tive results. We also suggest directions for
future research, utilizing tests of social atten-
tional bias in crosscultural settings.

This research was funded in part by the
Yale Center for Human and Primate Repro-
ductive Ecology.
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Fertility of agropastoralist Karimojong women
in Northeast Uganda. SJ Gray. Department of
Anthropology, University of Kansas, Lawrence,

Nomadic pastoralists in East Africa have
experienced profound ecological and social
stress in the last three decades, resulting from
increasingly dry conditions, frequent droughts
and famines, disease outbreaks, political and
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economic turmoil, and escalating armed vio-
lence. This study examines fertility responses
to these effects among 304 Karimojong women,
monitored between 1998 and 2004. Fertility
differentials in two cohorts of women—one
born before 1955, and one, in 1955 or later—in
two territorial sections of the Karimojong,
Mazeniko, and Bokora are considered. Total
fertility rates are higher among women in the
younger cohort, a consequence of significantly
shorter birth intervals (2.7 vs. 3.9). The role of
infant and child mortality in this differential
was estimated using (maternal) age-specific
child mortality rates. Mazeniko mortality was
higher than Bokora for both cohorts. By age 44,
a Mazeniko woman born before 1955 had given
birth to 6.4 children, of whom 2.7 had died
(42%). Estimates for the post-1955 cohort are
8.3 births and 3.4 deaths (41%). In the pre- and
post-1954 Bokora cohorts, estimates are 6.2/
2.2 (33%) and 8.4/2.2 (26%), respectively.
Higher fertility in post-1955 Bokora is not
explained by higher child mortality; rather,
both increased fertility and declining child
mortality are explained by increased maternal
literacy and utilization of medical services
since the 1970s—results of modernization in
the wake of cattle losses. In Mazeniko, where
the preservation of livestock herds through
armed violence is embraced as an ethos,
improvements in health care have been coun-
tered by multiple stressors, which include vio-
lence, alcohol abuse, and marital instability.

This research was funded by Wenner-Gren
Foundation Grant 7131, the General Research
Fund of the University of Kansas, and the
Harry Frank Guggenheim Foundation.
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Plant neurotoxins and brain development:
Implications for enceghalization in Homo.
EH Hagen', RJ Sullivan®. 'Institute for Theoret-
ical Biology, Humboldt University, Berlin, Ger-
many; 2Department of Anthropology, California
State University, Sacramento, CA.

Successful development of the mammalian
brain depends crucially on highly coordinated
inter- and intracellular signaling cascades.
Expression of several nicotinic acetylcholine
receptors (nAChRs) subunit mRNAs, for exam-
ple, is increased in fetal vs. adult brains, sug-
gesting an important developmental role for
nAChRs in modulating dendritic outgrowth,
establishment of neuronal connections, and
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synaptogenesis. Serotonergic receptor levels
also peak in fetal or early neonatal life, later
declining to adult levels. And in the dopamine
system, the highest number of D1 and D2
receptors occurs in the immature brain. Devel-
opmental diseases characterized by severe cog-
nitive deficits, such as Down syndrome and au-
tism, have been linked to disruption of seroto-
nergic and other neurotransmitter systems.

Plant toxins evolved to target and disrupt
key cell signaling pathways in the peripheral
and central nervous system. Nicotine targets
nAChRs, ergot alkaloids target serotonin recep-
tors, and cocaine targets the dopamine system,
for example. Owing to its large size and ex-
tended period of development, the human brain
is, arguably, uniquely vulnerable to disruption
by plant neurotoxins. Thus, the reduced expo-
sure of Homo to plant neurotoxins relative to
other primates and other mammals, as sug-
gested by a reduced compliment of xenobiotic
metabolizing genes and other evidence, may
have been an important factor in the encephali-
zation of this genus.
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A comparison of characteristics of cerebral ac-
tivity of prefrontal region and behavior be-
tween the young adults and the elderly whilst
driving. H Harada', H Nashinhara', K Moro-
zumil, H Otal, E HatakeyamaZ. 'Department
of Industrial Design, Tohoku Institute of Tech-
nology, Sendai, Miyagi; 2Kansei Fukushi
Research Center, Tohoku Fukuchi University,
Sendai, Miyagi.

The purpose of this study is to investigate
the difference of cerebral activity characteris-
tics of prefrontal region between young adults
and elderly during driving. The procedure of
the experiment was explained to the subjects,
and informed consent was obtained from
them. Fourteen male young adults (21.6 *+
0.76 years), seven male (71.3 = 4.03 years)
and seven female elderly (66.6 = 6.02 years)
volunteered as subjects for the experiments.
Noninvasive measurement of regional cere-
bral blood flow was estimated by measuring
deoxygenated hemoglobin, oxygenated hemo-
globin, and total hemoglobin of both sides of
prefrontal region, using the near-infrared
spectroscopy and the time resolved spectros-
copy. The distance between the experiment
car and the car in front, speed, and braking
were recorded, and the behavior of the drivers
were obtained using the CCD camera and
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video recorder. Temperature and relative hu-
midity in the experiment car were 23-25°C
and 30-40% RH, respectively. Background
noise in the car was 50-65 dB (A). Cerebral ac-
tivity of prefrontal region of elderly showed
lower than that of young adults. Cerebral ac-
tivity of prefrontal region might decrease
faster in male than in female, with aging. Cer-
ebral activity of prefrontal region of elderly
did not show much changes compared with
young adult subjects during driving. The
experienced young adult subjects showed
lower prefrontal activity than that of the less-
experienced subjects during driving. In the
present experiment, it was revealed that cere-
bral activity of prefrontal region decreases
with experience for driving and aging, espe-
cially for male. It could be possible to evaluate
the driving characteristics and adaptability of
driving by means of analyzing the behavior of
driving and brain hemodynamics changes.

This research was supported in part by a
Grant-in-Aid for Scientific Research (A) (2)
No.15207025 from the Japan Society for the
Promotion of Science.
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Reduced bone cortical thickness in boys with
autism or autism spectrum disorder. ML
Hediger!, LJ England?, CA Molloy®, KF Yu?, P
Manning-Courtney®, JL Mills’. 'DESPR,
NICHD, Bethesda, MD; 2NCCDPHP, CDC,
Atlanta, GA; 3CCHMC, Cincinnati, OH.

Comorbid gastrointestinal absorption disor-
ders and dairy-free diet use are frequent, but
no studies have determined whether bone de-
velopment is suboptimal in boys with autism/
ASD. We evaluated the bone development of
75 boys with autism/ASD, ages 4-8 years,
along with special diet (casein-free), supple-
ment, and medication usage. On hand-wrist
radiographs, we measured second metacarpal
medullary width and cortical thickness (CT),
an indicator of appositional bone growth. CT
was compared with reference medians (%
deviation) and analyzed, adjusting for stature,
bone age, dairy-free diets, and antiepileptic
drugs. Subjects were 6.6 = 1.5 years old, 88%
white, 12% on dairy-free diets, relatively tall
(z-score +0.59 = 1.01), and heavy (z-score
+0.87 *= 1.12) for age. CT significantly
increased from 4 to 8 years, 2.3 = 0.4 to 2.9 =
0.4 mm (P < 0.001); MW was constant (3.2 =
0.5 mm, P = 0.59). At ages 4 and 5, CT did not



260

differ from reference medians. At ages 6
through 8, % deviations were significant (P <
0.01), as was the progressive fall-off with age
(P = 0.02 for trend): (+3.1 = 4.7)%, (—6.5 =
4.0)%, (-16.6 = 3.4)%, (—19.4 = 3.71)%, (—24.1
+ 4.4)%, ages 4-8, respectively. Boys on dairy-
free diets had CT % deviations of —(18.9 =+
3.7)%, nearly twice that with unrestricted
diets (—10.5% * 1.3%, P < 0.04). Boys with
autism/ASD show a progressive slowing of
appositional bone growth between 4 and 8
years, with the discrepancy being significant
by age 6. Bone development should be moni-
tored at these ages, especially if the boys are
on dairy-free diets. More precise measure-
ment of bone development may be warranted
to confirm these findings.

This work was supported by an intramural
grant (Z01 HD008742) from the NICHD.
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The influence of household composition on the
relationship between social support and health
status among women of El Alto, Bolivia. KA
Hicks, WR Leonard. Department of Anthropol-
ogy, Northwestern University, Evanston, IL.

As in other parts of the developing world,
Bolivia has experienced rapid urbanization
associated with economic difficulties in rural
areas. Over the past 50 years, El Alto, the
largely indigenous satellite of the capital city
La Paz, has grown from a small settlement to
a large city in its own right. However, the
harsh realities of life in this periurban com-
munity include limited access to formal
employment and social services. An important
phenomenon associated with urbanization in
many areas is the increasing prevalence of
single parent households headed by women.
These households are generally poorer and
have fewer economically active members. We
predict that instrumental (economic) social
support is a critically important coping mech-
anism for women in this marginal urban envi-
ronment, and that women’s use of social
resources will have important implications for
their health. Further, we propose that instru-
mental social support will be particularly im-
portant for female-headed-households, given
their relative poverty. This poster uses multi-
ple linear regression analysis to examine the
interactive influence of household composition
and access to instrumental social support on
variation in body composition among 92
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women from a knitting cooperative in El Alto,
Bolivia. We expect that social support will be a
stronger predictor of nutritional status among
women heading their own household than
among women in male and dual-headed
households. These analyses highlight the im-
portance of socioeconomic context in shaping
the influence of social support on health out-
comes.

Funded in part by a Graduate Research Fel-
lowship from Northwestern University.
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Nutritional status, gender and caregiving
among Luo elders—revisited. G Ice!, J Yogo®,
E Juma® 'Department of Social Medicine,
Ohio University College of Osteopathic Medi-
cine, Athens, OH; ?Kenya Medical Research
Institute, Kisumu, Kenya.

The high mortality rate of adults with HIV/
AIDS has produced ~11 million orphans in
Africa, the care of which has largely been left
to grandparents. While there is an increasing
awareness of the effect of HIV/AIDS on fami-
lies and family structure, little is known about
the effect of caregiving on older adults. Previ-
ous studies of the Luo indicated that there
was a gender difference in the impact of care-
giving on nutritional status, such that female
caregivers had lower fat levels than noncare-
givers and male caregivers had higher fat lev-
els than noncaregivers. In this study, 389 Luo
elderly (age = 73 *= 8) were recruited from
Nyanza, Province, Kenya. Participants were
interviewed for demographic and social varia-
bles. Anthropometric measurements were used
to assess nutritional status. Energy expendi-
ture was measured using Actical activity mon-
itors. In this sample, all caregivers, regardless
of gender were found to be relatively advan-
taged nutritionally than do noncaregivers.
Arm circumference (P = 0.02), BMI (P = 0.04),
triceps skinfold (P = 0.002), and sum of skin-
folds (P = 0.01) were all greater among care-
givers. The number of orphans in the house-
hold was positively associated with triceps
skinfold (P < 0.05) and sum of skinfolds (P <
0.05). Caregivers were found to have greater
average energy expenditure than noncare-
givers (P = 0.05). Energy expenditure was
positively correlated with several measures of
body habitus. Currently, grandparents appear
to benefit from taking orphans into the home-
stead. Although this sample differ somewhat



HUMAN BIOLOGY ASSOCIATION ABSTRACTS

from previous samples, it is not clear why the
relationship between gender, nutritional sta-
tus, and caregiving have changed over the
years.

This project was funded by the National Sci-
ence Foundation Grant No.0515890.
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Nocturnal urine flow rate increases with age
in working women. GD James. Binghamton
University, Binghamton, NY.

Studies of diurnal urinary metabolite varia-
tion often adjust the values for urine flow rate
(UFR), as it can affect the total amount of
metabolite excreted. While it is recognized
that UFR is critical in assessing these values,
the diurnal variation in UFR itself is rarely if
ever evaluated. Therefore, the purpose of this
study was to examine the diurnal variation
UFR in women who worked outside the home.
The study subjects were 124 women (age =
33.0 + 8.1) who were employed at a major
medical center in NYC. Urine samples were
collected across three daily environments:
work (11 AM-3 PM), home (approx. 6 PM—
10 PM), and sleep (approx. 10 PM—6 AM) on a
midweek workday. UFR in these samples was
calculated as (sample volume/number of
minutes per collection period) and is
expressed as ml/min. To evaluate UFR varia-
tion, the women were classified into three age
groups (20-29.9, N = 47; 30-39.9, N = 48; 40—
49.9) and by ethnicity. Iterative repeated
measures ANCOVA models were used to eval-
uate the diurnal variation in UFR. The results
showed that in the total sample, on average,
there was a significant linear decline in UFR
from work to sleep (P < 0.008), which was also
influenced by BMI (P < 0.03). There was no
significant variation by ethnicity, nor by age
group overall; however, there was an age
group X environment interaction, such that
women in the 40-49.9 age group tended to
have a higher UFR than women in the 30—
39.9 age group (P < 0.05) and 20-29.9 age
group (P < 0.07) during sleep. The average
UFR of the 40—49.9 age group also tended to
increase from work to sleep. These data sug-
gest that UFR varies significantly over the
day in women, and that the pattern of varia-
tion may change with age.

Supported by NIH grant HL47540.
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Nutrition transition and health consequences
among Kenyan elders. KN Jackson, SL Hor-
witz, J Yogo, GH Ice. Department of Social
Medicine, Ohio University College of Osteo-
pathic Medicine, Athens, OH.

For centuries, third world countries have
been devastated by undernutrition. Currently,
however, more nations have encountered a
dual burden of both overnutrition and under-
nutrition within the same households. This
phenomenon has been labeled by some as the
“nutrition transition.” With overweight and
obesity on the rise, many have predicted
increasing prevalence of chronic diseases,
such as cardiovascular disease and diabetes.
Few studies have focused on Africa in regards
to the nutrition transition. This study aimed
to examine the prevalence of undernutrition,
overweight, and obesity among Kenyan Luo
elders, and to examine associated disease
prevalence. Three hundred and eighty-nine
Luos (age 73 = 8 years) were recruited from
Western Kenya. A number of anthropometric
measurements were taken to assess levels of
body fat, and glucose and lipids were assayed
by finger stick. Undernutrition was found in
116 individuals, normal weight in 234 individ-
uals, overweight in 28 individuals, and obesity
in 12 individuals. BMI categories were associ-
ated with total cholesterol (P = 0.002), glucose
(P = 0.02), and systolic and diastolic blood
pressures (P = 0.006 and P < 0.001, respec-
tively). Several anthropometric variables
(waist, tricep, calf and subscapular skin folds
and arm, waist and calf circumferences) were
associated with BMI, blood pressure, body
weight, and total cholesterol. This study dem-
onstrates that the dual burden of overnutri-
tion and undernutrition coexist in this popula-
tion, and with increasing levels of weight and
obesity, there are significant health conse-
quences.
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Fetal programming and early childhood growth
insult: Neglected in discussions of the causation
of US adult health disparities. SO Keita®, P
Payne, Jr?, AK Pascalev®®, C Royal?. 'Depart-
ment of Anthropology, Smithsonian Institution,
Washington, DC. “GenEthics Unit, National
Human Genome Center at Howard University,
Washington, DC; *Department of Philosophy,
Howard University, Washington, DC.
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Health disparities between the adult seg-
ments of the traditional socially and politically
defined United States census and/or ethnoan-
cestral groups, sometimes erroneously called
races, are well-known. The explanations for
the differences have usually invoked social,
environmental, cultural, and political factors
acting on adults, or even suggested a heredi-
tary genetic or so-called racial origin. The dis-
cussion of the environmental impact on health
has not generally considered the fetal pro-
gramming/developmental hypothesis in the
causation of adult chronic disease in more
affected groups in the US case. The fetal pro-
gramming and early life insult (ELI) (Barker)
hypothesis is based on historical observations,
especially those related to the “Dutch fam-
ine,” and now experimental work. The core
idea of the hypothesis is that adult disease
has its origins in intrauterine adaptive physi-
ological changes that occur within a fetus, in
response to factors affecting the mother. Fetal
programming/ELI is stated to account for the
emergence of various chronic diseases during
middle age, in individuals who had been appa-
rently healthy as children, adolescents, and
young adults. (It is of some interest to consider
whether or not the children, and even grand-
children of those women born into US and
South American slavery in some cases, would
also provide historical data supporting the fe-
tal programming/ELI hypothesis.) Here, this
neglected model of disease origin is considered
as possibly having an unrecognized role in
explaining the adult intergroup disparity sta-
tistics currently observed for chronic diseases.
It is suggested that given the cost to individ-
ual, community, and national well-being, the
issue of maternal and child well-being might
well be considered an issue of human rights,
and just not one of “nice” social policy.
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Mitochondrial DNA variation of ancient and
contemporary Andean populations of Peru.
BM Kemp', TA Tung!, S Summar?, J Canter?,
ML Summar?. 'Department of Anthropology,
Vanderbilt University, Nashville, TN; 2Center
for Human Genetic Research, Vanderbilt Uni-
versity Medical Center, Nashville, TN.

Analysis of mitochondrial DNA (mtDNA)
has been instrumental in aiding reconstruc-
tion of Native American prehistory and deter-
mining population relationships. The study of
ancient DNA (aDNA) combined with archaeo-
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logical data provides a unique way to recon-
struct the past because the unified datasets
can identify and locate genetic types both spa-
tially and temporally. Combining data from
both modern and ancient populations allows
one to document genetic change through time
and contributes to more nuanced views of past
and current population relationships. To this
end, we conducted an extensive study of
mtDNA variation found in central Peruvian
Andean communities. During the Summer of
2006 we collected 110 DNA samples, in the
form of saliva, from four highland Peruvian
communities in the Department of Ayacucho,
all of whom reside at >2,700 m above sea
level. DNA was extracted from samples using
the Oragene DNA Self-Collection kit. This
noninvasive technique facilitated the collec-
tion of these samples in the field and resulted
in high quantities of DNA. Mitochondrial
DNA variation exhibited by these commun-
ities was determined by screening the samples
for the coding region mutations definitive of
Native American mtDNA haplogroups. Fur-
thermore, haplotypes were determined by
sequencing the entire d-loop region of the mi-
tochondrial genome. These data effectively
double current knowledge of Peruvian haplo-
typic variation and, combined with previous
studies of indigenous Peruvian genetic varia-
tion, form the basis through which we contex-
tualize additional data obtained from ancient
skeletal remains in the same region. Here we
present preliminary data on genetic variation
and change over several millennia in Peru.
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Allostatic load among elderly residents of
Hizen, Oshima island. Y Kusano!, DE Crews?,
Y Sone®, H Harada®, Y Sawada®. 'Faculty of
Contemporary Social Studies, Nagasaki Wes-
leyan University, Japan; Anthropology and
Public Health, The Ohio State University,
Columbus, OH; 3Graduate School of Human
Life Science, Osaka City University, Japan,;
“Department of Industrial Design, Tohoku
Institute of Technology, Japan; *Public Health
and Welfare, Saikai City, Japan.

A composite estimate of physiological
responses to stressors, allostatic load (AL),
was developed using United States samples.
Its applicability in crosscultural settings has
not been verified. We examine AL as a predic-
tor of health-related measures in a rural Japa-
nese sample. Between July and September
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2005, elders from Hizen, Oshima Island, Na-
gasaki Prefecture, Japan were measured. Our
first 27 participants had an average age of
71 years, range 52—89 years, SD 7.4 years. In
total, 33 aspects of physical and physiological
variation were assessed for these 15 women
and 12 men. As expected from previous stud-
ies of Japanese, our sample shows slightly ele-
vated blood pressure on average (142/81 mm
Hg, SD 16/10) and is relatively lean (waist/hip
= 0.9: SD 0.06) when compared to European
or American standards. However, their aver-
age total cholesterol (TC = 210 mg/dl, SD =
42.8) is rather high compared to standards, as
is their high-density lipoprotein cholesterol
(HDLc = 55.4 mg/dl, SD = 15.1). Means,
standard deviations (SD), ranges, and upper
bounds for quartile cut-points for all 10 varia-
bles used in the calculation of allostatic load
(AL) were assessed. The overall average esti-
mate for AL is 3.1 (SD = 1.58) and ranges
from 1 to 7. AL was associated significantly
with variation in blood glucose, dopamine,
and uric acid, and varied between men and
women, but was poorly correlated with age.
These results suggest that AL may be usefully
applied crossculturally.
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Analysis of orbital roof thickening in associa-
tion with cribra orbitalia within a medieval
population in Nubia’s Batn el Hajar. B Kyle?,
DP Van Gerven?®. Department of Anthropol-
ogy, Ohio State University, Columbus, OH,;
2Department of Anthropology, University of
Colorado, Boulder, CO.

Cribra orbitalia, a porotic lesion of the or-
bital roof, has been associated with iron defi-
ciency anemia in a wide range of prehistoric
populations, including remains from the Medi-
eval Christian site of Kulubnarti, in Sudanese
Nubia (Carlson et al., 1974; Lallo et al., 1977;
Mensforth, 1985; Stuart-Macadam, 1987a).
Other cranial changes have also been
observed and associated with anemia—partic-
ularly thickening of the diploic space of the
cranial vault (Stuart-Macadam, 1987b). A
clear association between the orbital and vault
changes has also been established. It is now
generally accepted that cribra orbitalia is a
childhood manifestation, while diploic thick-
ening has been associated with the adult years
(Stuart-Macadam, 1985). A third skeletal
response has also been proposed, but this
response has received virtually no investiga-
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tion. Anemia, according to Stuart-Macadam,
is also associated with thickening of the or-
bital roof (1987b, 1989).

The present investigation explores the rela-
tionship between orbital roof thickening and
the better-understood manifestations of cribra
orbitalia and thickening of the cranial vault
using a sample of human remains from the
Medieval site of Kulubnarti in Nubia’s Batn el
Hajar.

Our results suggest that orbital roof thick-
ening does not represent a third skeletal man-
ifestation, but rather an aspect of cribra orbi-
talia itself. Furthermore, there appears to be
no association between thickening of the or-
bital roof and that of the cranial vault.

This research was supported by the Under-
graduate Research Opportunity Program
(UROP) at the University of Colorado at Boul-
der.
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A fish tale: The Coast Salish and their com-
parative low prevalence of diabetes in relation
to other Canadian First Nations. JL. Lamont.
Department of Archaeology, University of Cal-
gary, Calgary, AB.

Aboriginal ancestry is a known risk factor
for type 2 diabetes (T2D). The Coast Salish of
British Columbia, Canada, exhibit compara-
tively low rates of T2D in spite of this associa-
tion. Current day political intervention pro-
vides the Coast Salish with annual allotments
of salmon for their dietary use. The consump-
tion of salmon is argued here to be beneficially
affecting their rates of T2D. Previous studies
have noted such an association in other popu-
lations; however, connecting this phenomenon
at the molecular level has been both promis-
ing and problematic. Most works attempt to
focus on just one component of fish, usually
long-chain polyunsaturated fatty acids (n-3
LC PUFAs), but results regarding glycemic
control have not always been consistent. This
paper hypothesizes more specifically that the
consumption of fish, such as salmon, contrib-
utes to a synergistic relationship between n-3
LC-PUFAs, including eicosapentaenoic acid
and docosahexaenoic acid, and arginine. The
n-3 LC-PUFA content is suggested to be
advantageously contributing to membrane
lipid profiles, in addition to offering protection
against impaired glucose tolerance and insu-
lin resistance. L-Arginine, as a precursor to ni-
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tric oxide (NO) production, is attributed here
to countering the often-cited detrimental
effects that fish oil supplementation has been
shown to have on glycemic control. Addition-
ally, r-arginine through NO production is
acknowledged for its contribution to endothe-
lial health, which allows for the delivery of in-
sulin to the interstitial space. Combined, these
dietary factors are suggested to be positively
affecting the low prevalence of diabetes in the
Coast Salish First Nations of British Columbia.
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Social determinants and childhood overweight
and obesity in elementary school children. R
Lazenby', S Angus!, T Galloway?, H Huynh?.
!Anthropology Program, University of North-
ern British Columbia, Prince George, BC;
?Health Sciences Program, University of
Northern British Columbia, Prince George,
BC; Northern Medical Program, University
of Northern British Columbia, Prince George,
BC.

Overweight and obesity (OW-OB) is recog-
nized as a serious health problem of pandemic
proportions, and one no longer restricted to
adult ages. In this study, we examine OW-OB
prevalence in 283 children (grades 1-6; ages
6—14 years) from four elementary schools rep-
resenting high, moderate, and low socioeco-
nomic status neighborhoods. Means from trip-
licate measures for height (m), weight (kg),
waist, and hip circumference (cm) are trans-
lated as body mass index (kg/m?), height-for-
age and weight-for-age, and the waist-hip ra-
tio, and contrasted against established stand-
ards (e.g., CDC, 2000), from which z-scores
were obtained for ANOVA and crosstabulation
analysis. Social determinants of health were
derived from 2001 Canadian census data for
income parameters, attained education of
parent(s), single parent household incidence,
and ethnicity (aboriginal versus “other”).
Results indicate that (1) significant differen-
ces exist for social determinants among the
four neighborhoods; (2) prevalence of OW chil-
dren (>85th percentile) in two of four neigh-
borhoods exceeds age- and sex-matched stand-
ards, while OB (>95th percentile) rates in all
schools match standards, though the lowest
SES neighborhood has OB prevalence almost
twice as high; (3) OW-OB rates are greater
among aboriginal children and among
younger children (<9 years of age). This study
demonstrates that the trend to OW-OB tran-
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scends a simple social determinants analysis.
In our sample, children across all social strata
are progressing toward higher body mass,
although the trend is more marked among the
relatively disadvantaged.
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Health transitions in school children: Obesity
and overweight in Broome County, New York.
MJ Lichtenfeld", H Worne', S Walker', A
Tavares', D Lynch!, C Chan!, C Arber!, D
Gebo®!, S Sunderman’, L Soloway!, K Need-
ham!, CA Edwards?, S Delafield?, MA Little!,
RM Garruto’. 'Graduate Program in Biomedi-
cal Anthropology, Binghamton University,
Binghamton, NY. ?Broome County Health
Department, Binghamton, NY.

The prevalence of obesity in adults and chil-
dren has risen drastically over past decades,
becoming a global epidemic affecting millions
of individuals. This obesity epidemic is a likely
result of modernization and lifestyle changes.
The goal of this study was to test the central
hypothesis that levels of child obesity seen in
first and second generation children of immi-
grants aged 10 and 11 years in public schools
are increasing when compared to multige-
nerational (third generation or more) U.S.-
born children of all ethnic backgrounds. The
first aim of this study was to determine
the cross-sectional prevalence rate of child-
hood obesity in 750 Broome County, NY chil-
dren by ethnicity and immigration status in
three middle schools through anthropometric
measurements (height, weight, bioelectrical
impedance analysis, tricep skinfold thickness,
and middle upper arm, waist and hip circum-
ferences). Preliminary data suggest that
almost one-third of the children are over-
weight and almost one-third are obese. The
second aim was to identify the specific factors
associated with the prevalence of obesity
through ethnographic analysis, to determine
level of social integration and the impact of
modernization. An ethnographic question-
naire addressed diet and physical activity lev-
els (including time spent with screen media),
and eating behaviors in school cafeterias were
assessed through observation. The third aim,
in conjunction with the Broome County
Health Department, was to develop an action-
based intervention and prevention program
within a cultural-, school-, community-, and
home-based framework to help prevent chil-
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dren of all ethnic backgrounds from becoming
obese.
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Cognitive and behavioral effects of iron defi-
ciency in young rhesus monkeys (Macaca
mulatta). GR Lubach, CL Coe, HR Crispen,
Harlow Center for Biological Psychology, Uni-
versity of Wisconsin, Madison, WI.

A number of studies have found impaired
cognitive and behavioral development in iron-
deficient (ID) infants and children. In our non-
human primate model, we have been examin-
ing the consequences of naturally occurring
iron deficiency in infant monkeys. This model
allows us to eliminate other nutritional, socio-
economic, or infectious factors that are often
associated with anemia in humans. We found
that approximately one-third of the monkey
infants became ID by the weaning age of
6 months. Once consuming solid foods and liv-
ing away from the mother in peer groups,
most infants regained a normal hematology by
8 months of age. Cognitive testing started at
8 months with adaptation to the Wisconsin
General Testing Apparatus (WGTA), followed
by training for a series of learning tasks. The
monkeys were first trained on Black/White
Discrimination, followed by Black/White Re-
versal. For this task, monkeys had to choose
between a black or white block, of which one
was always rewarded with a favorite food.
After reaching criteria, the monkeys were
required to learn that the opposite color was
now rewarded. ID monkeys were slower at
mastering the discrimination task, and were
significantly slower at learning to switch to
the new color (P < 0. 04). A behavioral rating
was completed at the end of each test session.
The ID infants were significantly less task-ori-
ented (P < 0.03) and less goal-oriented (P <
0.01) by the second day of the reversal task.
These learning tasks were undertaken while
the monkeys were no longer ID, and suggest a
persistent effect of ID on brain maturation.
Structural analyses of brain development
with noninvasive magnetic resonance imaging
are now underway.

Support: HD39386.
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Changes in mid upper arm somatic muscle
allocation among Bangladeshi male migrants
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to the UK. KS Magid', FU Ahamed?, GR Bent-
ley®. 'University College, London; 2Chitta-
gong University, Bangladesh; *Durham Uni-
versity, UK.

Reproductive ecology predicts that changes
in environmental conditions that lead to
increased energetic availability will result in
enhanced testosterone levels and anabolic
muscle tissue in human males. While appor-
tionment of somatic muscle tissue remains
plastic throughout the human male life
course, the effects of increased energy avail-
ability on muscle allocation are expected to be
more pronounced in younger males compared
with older males. In a previous study, we dem-
onstrated an increase in free testosterone
among male migrants from Bangladesh to the
UK under 40 years of age. In the present
study, we assess the effects of changes in ener-
getic availability on morphology, through
measures of midupper arm muscle tissue in
the same subjects.

Anthropometric measures of bone stature
(standing height and arm length) and proxies
of soft tissue somatic allocation (BMI, midup-
per arm area, mid upper arm muscle + bone
area) were collected on adults aged >40 (n =
28) and <40 (n = 29) who migrated from Ban-
gladesh to the UK, aged 1-57 years. A group
of resident males who remained in Sylhet,
Bangladesh, all their lives (n = 76) were used
as a reference.

In line with our hypothesis, results show
that age at migration significantly predicted
an increase in mid upper arm muscle tissue
for males <40 years, but was not a significant
predictor for males >40. These findings sug-
gest reproductive effort, as measured in ana-
bolic effects of increased testosterone is re-
sponsive to changes in energetic availability
subject to age at migration. Such responsive-
ness could hold later health implications for
androgen-related disease in migrant men.

Supported by the Prostate Research Cam-
paign (UK) and ESRC (UK).

46

Family characteristics of overweight Latino
migrant children in southern New Jersey. DL
Markowitz', Sheila Cosminsky?. 'Rowan Uni-
versity, Glassboro, NK; 2Rutgers University,
Camden, NJ.
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The presently agreed upon terminology
labels children between the 85th and 95th
percentiles and >95th percentile for BMI as
“at-risk-of-overweight” and “overweight”
instead of “overweight” and “obese,” because
of the labile body habitus in growing chil-
dren, as well as for children’s self esteem. Yet
longitudinal growth studies have demon-
strated that overweight in childhood is a sig-
nificant predictor of overweight in adoles-
cence which, in turn, is a significant predictor
of adult obesity. All of the participants in
these studies that demonstrated this were
settled individuals who could be relied upon
to be available for continuing measurement.
Such information is not available for migrat-
ing children, because of the difficulty of fol-
lowing them over the growth period. In this
study, it was possible to create a mixed longi-
tudinal data base when 104 children
returned to the same migrant summer school
at least once over the course of 8 years. Previ-
ously, a cross-sectional study of a sample of
migrant Hispanic children demonstrated
that the prevalence of overweight and stunt-
ing significantly exceeds that among children
in the most recent NCHS studies. The results
of this study indicate that, during the succes-
sive summers when the children were exam-
ined, 23% became either at-risk-of-over-
weight or overweight. By the last measure-
ment, 55% were either at-risk-of-overweight
or overweight. These children had signifi-
cantly greater BMI than did the children who
did not return to the summer program (P <
0.001), but were also significantly taller (P <
0.0001). The results of interviews with mi-
grant parents demonstrated a variety of fac-
tors that influence the frequency of over-
weight in their children and, significantly,
revealed that TV viewing and eating out at
fast food restaurants are not causal in their
weight gain.
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Temporal trends in adiposity and overweight
in Samoan children and adolescents. ST
McGarvey', ED Keighley!, S VialiZ, J Tuitele®.
"Ynternational Health Institute, Brown Uni-
versity, Providence, RI; ?Ministry of Health,
Apia, Samoa; *Department of Health, America
Samoa, Pago Pago, AS.

We describe temporal trends in childhood
adiposity and overweight from the 1970s to
2002-2003 in 2,403 boys and girls 6-17 years
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of age from American Samoa and Samoa. We
report mean BMI and proportions of normal,
overweight, or obese children using the stand-
ards developed by Cole et al. (2000). In 2002,
in American Samoa the childhood age-specific
BMI levels exceed those of Hawaii in 1975—
1977 in all, but one age and sex group. For
example, in Samoan girls 15-17 years of age
from Hawaii in 1975-1977 mean BMI was
26.5 kg/m?, and in 2002 in American Samoa in
the same age and sex group mean BMI was
30.7 kg/m?. Within American Samoa, there
was a strongly increasing temporal trend in
age- and sex-specific childhood BMI from 1978
to 2002. In adolescents 12—17 years of age, the
temporal BMI increases over 24 years ranged
from 3.6 to 5.8 kg/m? in boys and 4.9 to 5.8 kg/
m? in girls. Approximately 70% of boys and
over 80% of girls 15-17 years of age in Ameri-
can Samoa in 2002 are overweight or obese.

Between 1979-1982 and 2003, average BMI
increased in every age group of children living
in Samoa. While the increases have not been
as drastic as those in American Samoan chil-
dren, average BMI has increased between 0.8
and 0.9 kg/m? for boys and 0.7 and 1.7 kg/m?
for girls 6-11 years. Levels of BMI rose more
rapidly in adolescents, 12-17 years, with
increases of 0.9-1.4 kg/m? in boys and 2.1-
2.9 kg/m? in girls.

Supported by NITH Grant RO1DK59642.
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Scottish clan mating, marriage, and migration
customs: A study of Scottish-American iden-
tity and mitochondrial lineages. ML Mealey-
Ferrara, KG Beaty, MH Crawford. Depart-
ment of Anthropology, University of Kansas,
Lawrence, KS.

Many Americans of Scottish ancestry often
define their basic identity as “Scottish.” We
wondered if this identity would be supported
on a genetic level. This study examines mito-
chondrial DNA variation from 60 individuals
with Scottish surnames and/or claiming Scot-
tish descent. Mouth-rinse samples were col-
lected at the Kansas City Scottish Highland
Games and utilized for DNA extraction. These
individuals represent 38 Scottish Clans based
on surnames and questionnaires. mtDNA
samples were characterized by sequencing the
hypervariable region I, using primers: 15976
and H16401. Further typing by restriction
fragment length polymorphisms allowed for
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additional characterization of individuals
belonging to haplogroups H, U, and V (Mac-
aulay et al., 1999, Torroni et al., 1996, Helga-
son et al., 2001). Results of this study show
the presence of haplogroups H, U, J, T, and K
at frequencies comparable to previous pub-
lished studies of Scottish individuals (Hel-
gason et al., 2001). This study found that 46%
of the individuals were typed as haplogroup
H, as expected with individuals of matrilineal
Scottish descent. However, several subha-
plogroups that have very low frequencies in
published Scottish sequences, such as Ubal
and Ubb, are present in the sampled popula-
tion. Additional sampling and analysis from a
larger population in Cromarty, Scotland, is
planned.

This research is funded by Clan Donald,
USA Academic Scholarship.
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Seasonal variation in leptin levels among the
Tsimané of lowland Bolivia. AA Miller!, WR
Leonard!, TW McDade!, R Godoy?, V Reyes-
Garcia®, T Huanca® L Witt'. 'Department of
Anthropology, @ Northwestern  University,
Evanston, IL; 2Heller School of Social Policy
and Management, Brandeis University, Wal-
tham, MA; 3Universitat Autonoma de Barce-
lona, Bellatera, Barcelona, Spain.

Leptin is a hormone secreted primarily by
adipocytes that acts as an important indicator
of energy status for various physiological sys-
tems (e.g., reproduction, immune function).
Much of our current understanding of the
functional significance of leptin comes from
studies conducted in Western populations,
with relatively high levels of adiposity. Conse-
quently, we have limited information on how
leptin levels vary in response to conditions of
ecological stress and marginal food availabil-
ity. This paper examines the influence of body
composition and seasonality on variation in
leptin levels among the Tsimané Amerindians
of lowland Bolivia. Anthropometric data and
bloodspot samples were collected during the
wet and dry seasons for 23 women and 18 men
(>18 years of age). Leptin levels of both Tsi-
mané men and women are low relative to
those of adult populations of the industrial-
ized world; however, they are similar to those
of Tsimané children and adults of other Ama-
zonian populations. Leptin levels are signifi-
cantly correlated with key measures of adipos-
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ity in Tsimané females, while this relationship
is unclear in males. Overall, the seasonal
changes in both fatness and leptin levels
appear to be relatively modest in Tsimané
adults. These results provide important
insights into how subsistence-level human
populations regulate energy balance in the
face of environmental seasonality.

Research supported by the National Science
Foundation (BCS-0424396; BCS-0322380) and
Northwestern University.

50

Evaluating the cultural value of elder women,
communal responsibility for children, and
implications for reproductive success. H
Miller, AG Young, IL Pike. Department of An-
thropology, University of Arizona, Tucson, AZ.

We take a biocultural perspective to exam-
ine the impact of elder women’s presence in a
household for health and survival outcomes
for children. In particular, we ask if in geron-
tocratic societies we can expect to find
improved child survival in households where
supportive elder women are present. Data is
drawn from two Nilotic-speaking pastoral pop-
ulations, nomadic Ngisonyoka Turkana of
northern Kenya, and seminomadic Datoga of
northern Tanzania. Both groups are polygy-
nous and live in large extended households
where children are highly valued and linked
to social standing for men and women. Prefer-
ential buffering of pregnant or lactating
women and children by elder women in a com-
pound has been documented in both groups.
Variation exists in the degree to which
younger women can rely on natal kin for sup-
port between the two groups, making the role
of supportive elder women in the household
important.

Drawing on two mixed-longitudinal sam-
ples, we examine variation in child health out-
comes by younger women’s perceptions of the
support they receive from elder women in
their household. The Turkana data were col-
lected as part of a study on pregnancy out-
comes, and the Datoga data were drawn from
a study on care-taking and infant vulnerabil-
ity. We examine the role of culturally sanc-
tioned social support on health outcomes, but
suggest that placing results within the larger
context of collective responsibility offers a
more nuanced understanding of reproductive
success. Such questions inform current litera-
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ture on social support and health, and cultural
consonance in ideals of social support. This
helps situate elder women’s contributions to
inclusive fitness in a broader cultural context
than has previously been studied.
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Implications of menstrual suppression on
health, immune function, and sexuality. L
Morrison, N Nicolaisen, A Kanen, T Calibuso,
S Brown. University of Hawaii at Hilo, Hilo,
HI.

Depo provera, a progesterone-based birth
control method causing menstrual suppres-
sion, apparently mimics a condition of preg-
nancy or lactational amenorrhea in women. In
this study of 36 sexually active women, 12
women on Depo Provera were compared to 12
women using low-dose oral contraceptives and
12 women maintaining a natural hormonal
profile. A mixed ANOVA design was used to
examine sexual behavior and sexual energy,
or libido, across the menstrual cycle. Addition-
ally, simple correlations were made between
health symptoms, salivary IgA levels, salivary
cortisol levels, and sex variables. Women with
natural hormone profiles displayed peaks in
sexual energy and behavior during their ovu-
latory phases. The oral contraception group
displayed an advanced peak in sexual behav-
ior during their follicular phase, but their sex-
ual energy remained unchanged throughout
the phases. The Depo provera group displayed
no phase differences for either sexual behavior
or energy. There were significant (P < 0.001)
positive correlations in women with natural
hormone cycles and those using oral contra-
ceptives between salivary IgA and cortisol,
IgA and health symptoms, and sexual energy
and sexual behavior. These groups also had
significant negative correlations between
health symptoms and sexual energy, and corti-
sol and sexual energy. In contrast, women
using Depo provera displayed none of the
above correlations. The use of Depo provera,
and thus the maintenance of high levels of
progesterone throughout the menstrual cycle,
disrupts normal relationships among sexual-
ity, immune function, and health.

Project funded by NIH Grant no. S06-
GMO0873-33.
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Male physiological ecology: Adaptive variation
in hormones and metabolic rate in response to
immune activation. M Muehlenbein!, J Jor-
dan', J Bonner?, A Swartz’, D Steeber®.
Department of Anthropology, University of
Wisconsin-Milwaukee, Milwaukee, WI; 2Norris
Health Center, University of Wisconsin-Mil-
waukee, Milwaukee, WI; 3Department of
Human Movement Sciences, University of Wis-
consin-Milwaukee, Milwaukee, WI; “Depart-
ment of Biological Sciences, University of Wis-
consin-Milwaukee, Milwaukee, WI.

Somatic and reproductive physiologies have
evolved to facilitate phenotypically plastic
responses to a variety of environmental stim-
uli, and hormones are important information
transducers exhibiting pluralistic effects that
coordinate interconnected responses of the
reproductive, metabolic, and immune systems.
The ability to alter hormone levels in response
to immune challenges likely represents an
adaptive mechanism to augment reproductive
effort or survivorship, depending on available
resources and disease risk in the environ-
ment. For mammalian males, augmenting
reproductive effort is accomplished primarily
through elevated testosterone levels and
increased  musculoskeletal  performance,
although maintaining such can compromise
survivorship via immunosuppression and
metabolic costs. Physiological variations in
hormone levels and metabolic rates in
response to immune activation are important
aspects of our biology that are shared with
most species examined to date. To further clar-
ify the intricate interactions between these
conserved responses, we are assessing
immune-endocrine interactions as well as
changes in androgen levels and metabolism
during immune activation in a large, localized
population of college students seeking treat-
ment for acute viral or bacterial infections as
well as those receiving vaccinations. In doing
this, we offer an explanation for why androgen
levels become optimized in mammalian males
under certain ecological conditions. From an
evolutionary perspective, decreased androgen
levels and increased metabolic rates produce a
dynamic reaction norm that facilitates differ-
ential allocation of energetic resources toward
survivorship (i.e., immunocompetence) versus
energetically expensive reproductive effort
(i.e., muscle anabolism) in stochastic environ-
ments with few fertile mates, low resource
availability, and/or high disease risk.
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Four decades of changing frequencies of defects
of dental enamel among the Gwembe Tonga,
Zambia. KA Murphy!, R Gillett-Netting?.
Department of Anthropology, Kenyon College,
Gambier, OH; ZDepartment of Anthropology,
University of Arizona, Tucson, AZ.

Relocation has dramatic effects on a popula-
tion’s social, economic, and physical well-
being. Construction of Kariba Dam in 1958 led
to forced resettlement of the Gwembe Tonga
in Zambia. Several distinct time periods, from
prerelocation to contemporary, are identified
as reflecting distinct constellations of social,
economic, and environmental influences.
defects of dental enamel (DDE) (developmen-
tal disturbances in tooth enamel formation)
are examined as permanent records of envi-
ronmental stressors within an individual’s
lifetime. Here we use DDE from 341 individu-
als spanning 40 years as a barometer of the
impact of relocation among the Tonga. A total
of 3,969 teeth are examined by tooth class and
defect type. Defects are found most frequently
on maxillary central incisors (23.82%), fol-
lowed by mandibular central incisors (6.62%),
and maxillary lateral incisors (5.25%). Overall
frequency across all teeth is 7.13% while
44.28% of individuals examined exhibit
DDE’s: 50% males; and 40% females. Dia-
chronic analysis of DDE by 3-year cohorts is
examined from 1930-1990. The percentage of
DDE pre-1950s is zero for females and is
12.77% for males. Additionally, very low levels
of DDE (<2%) occur during 1959-1961. While
females show a spike in occurrence of DDE in
1965-1967 (18.92%), males show an upward
trend spanning the four cohorts from 1962 to
1973 (>20%). Throughout the 1970s, a general
decrease in DDE frequencies exists for both
males and females, after which time, males
and females have similar frequencies. The
overall DDE frequency for the Tonga is low
compared with diachronic studies from other
parts of the world. Differences in DDE occur-
rences among the Tonga over time are linked
to issues of male disadvantage and individual
survivorship.
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Household fuel smoke and the health of young
children in Bangladesh. SPK Nésdnen-Gil-
more, EK Rousham. Department of Human
Sciences, Loughborough University, Lough-
borough, UK.

269

Domestic use of low-quality biomass fuels
(e.g. wood, dung) is a significant health risk
for women and children in developing coun-
tries. Inhalation of toxins from biomass fuel
smoke is likely to damage pulmonary function
and impair immune defenses of the lungs.
This is particularly damaging to the health of
young children whose immunity is still under-
developed. Households (N = 625) were
recruited for a 12-month longitudinal health
intervention to estimate the health damage
due to indoor air pollution exposure in Bangla-
desh. Carbon monoxide and particulate mat-
ter levels in households were obtained as a
measure of household fuel smoke exposure.
Children under 5 years of age participated in
three-stage health assessment (anthropom-
etry, health-history, and medical diagnosis of
respiratory disease). Household-health assess-
ment was carried out at three time-points:
dry, wet, dry season. Malnutrition was highly
prevalent among children (growth z-scores <
2 SD). No significant changes in the nutri-
tional status of children were observed
between two seasons (8 months). But a signifi-
cantly higher prevalence of anemia (X? = 43.1,
P < 0.001) during the wet season indicates a
poorer immune and nutrition status among
children. Respiratory infections were preva-
lent across all socioeconomic status and con-
tributed 60.1% of all medical diagnoses during
dry season. Requirement for the medical diag-
nosis by children increased during the wet
season. Associations between child immunity
and fuel pollution exposure will be tested
using selected biomarkers of immunity. The
community was highly dependent on low-
quality biomass fuels. Measured pollutant lev-
els greatly exceeded the World Health Organi-
zation’s recommended safety levels, indicating
a high risk of chronic pulmonary damage
among household members. Ventilation,
household structure, and distance from the
pollution source may potentially influence the
pollution exposure.

Funding: Royal Society.
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Effects of beer commercialization on children’s
health in Karamoja. KD Needham®, SJ Gray®.
Department of Anthropolog%/, Binghamton
University, Binghamton, NY; “Department of
Anthropology, University of Kansas, Law-
rence, KS.
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Beer brewed for home consumption and for
sale in the informal economic sector provides
an important source of calories and money
for the Karimojong agropastoralists of north-
eastern Uganda. Environmental and political
stresses have left many families without access
to cattle, and women are subsequently the pri-
mary providers. Brewing and selling beer is
the preferred labor source; this holds both posi-
tive and negative implications for child health.
Women who brew and sell beer are able to pur-
chase supplemental foodstuffs, particularly
foods rich in animal protein, fat, and calcium.
These nutrients are critical for child growth
and development, and are limited in the diets
of families lacking access to cattle. However,
brewing and selling beer is labor-intensive,
and the time women spend away from their
yards selling beer is reflected in poorer child
care.

This paper compares nutritional profiles
and time allocation estimates of women and
children in Bokora and Mazeniko territorial
sections of Karamoja from September to De-
cember of 2004, to determine effects of beer
commercialization on children’s health.
Women in the two territorial sections had dif-
fering access to sorghum, casual labor oppor-
tunities, and cattle, and thus differing de-
pendence on beer as a source of nutrition and
money. Child nutrition and health was better,
in general, in Mazeniko than in Bokora. Beer
accounted for a greater percentage of energy
and nutrient intake in Mazeniko, and women
in Mazeniko spent more time away from their
yards selling beer, leaving children unat-
tended. Children in Mazeniko consumed more
beer than children in Bokora, while children
in Bokora had greater access to nutrient-rich
supplemental foodstuffs. The impacts of these
differences on children’s health are discussed.
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Kin investment and body mass index in Man-
deville, Jamaica. RG Nelson. Department of
Anthropology, University of Michigan, Ann
Arbor, MI.

Populations of the African Diaspora are
broadly characterized as having highly
invested and wide-reaching kin networks.
Accordingly, anthropological studies in the Ca-
ribbean describe female-centered households
of various compositions, including male and
female relatives, conjugal partners, and/or
children. This research in Mandeville,
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Jamaica explores the relationship between
received kin investment and subject health.
Understanding the relationship between
received kin investment and health illumi-
nates the biocultural aspects of adaptation
and sociality unique to human evolution. This
poster examines the impact of received kin
investment on the body mass index (BMI) of
male and female subjects. Although imperfect,
BMI (weight (kg)/height (m?) is often
employed as a proxy measurement of overall
health and wellness. According to the World
Health Organization, subjects having BMI
measurements of <18.5 are considered under-
weight, 18.5-24.9 are normal weight, 25-29.9
are overweight, and >30 are obese. For this
study, BMI was established following stand-
ard anthropometric height and weight meas-
urements. Subjects vary in age, gender, socioe-
conomic status, education, and composition of
familial networks. Received kin investment
was determined following detailed ethno-
graphic interviews, exploring financial de-
pendency, occupation, household composition,
childcare practices, dietary behavior, and
male/female conjugal interactions. The ethno-
graphic information and biometric measure-
ments were collected at one primary time
point. Preliminary analyses reveal correla-
tions between subject BMI, parental migra-
tion patterns, and education levels. For males
and females, overweight BMI is correlated to
maternal migration out of Jamaica. These
data suggest that received investment does
impact health. Healthy BMI is correlated to
high levels of formal education. Thus other
factors, including education level, may provide
alternative routes to the establishment of
good health.

This research was funded by a Rackham
Merit Fellowship, University of Michigan,
Ann Arbor, MI.
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Urinary hCG patterns during the first week
after the initiation of implantation. P Nepom-
naschy’!, CR Weinberg?, A Wilcox!, D Baird'.
Epidemiology Branch, National Institute of
Environmental Health Sciences, Durham,
NC; ?Biostatistics Branch, National Institute
of Environmental Health Sciences, Durham,
NC.

Maternal urinary levels of chorionic gonad-
otropin may be useful to evaluate effects of
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maternal and environmental factors on im-
plantation and early development. However,
the daily profile of human CG (hCG) excretion
has not been adequately characterized for the
earliest stages of pregnancy. Using data from
142 clinical pregnancies (including 13 miscar-
riages), we evaluated daily first-morning uri-
nary hCG concentrations during the first 7
days postdetection (hCG > 0.015 ng/ml). We
estimated hCG profiles with mixed-effects
regression models.

We regard the first day of detection as the
day when implantation began (mode = 9 days
after ovulation, range = 6-12 days). The rise
in urinary hCG concentration was steepest
between the first detection day and the next
day (geometric mean = 3.04-fold rise, 95%
CI = 2.72-3.40). hCG rise steadily decelerated
to a 1.64-fold rise (95% CI = 1.48-1.83)
between detection days 6 and 7. This pattern
was well described by a quadratic equation (P-
values <0.0001 for all terms). On average, the
hCG profile for miscarriages during the first
week after detection was indistinguishable
from that for surviving pregnancies. The time
elapsed between ovulation and implantation
appeared as a significant predictor of hCG
excretion (&# 967; 2 = 54.1, DF = 3, P <
0.0001). On average, longer times to implanta-
tion were associated with higher hCG levels at
the day of detection, but lower rates of
increase during the first week. Time to im-
plantation may, among other things, reflect
aspects of uterine and embryonic quality
which, in turn, appeared to be reflected in the
hCG profiles.

Supported by NIH-NIEHS’ Intramural
Research Program.
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When is birthweight on the causal pathway to
infant mortality? Smoking. E O'Neill}, F
Fang!, H Stratton?, T Gage'. 'Department of
Anthropology, University at Albany, Albany,
NY; 2Department of Epidemiology and Biosta-
tistics, University at Albany, Albany, NY.

It is a common theoretical view that (low)
birthweight is a correlate of adverse birth out-
comes, but not on the causal pathway to infant
mortality. On the other hand, US national pol-
icy for reducing infant mortality is to reduce
low birthweight. This paper tests whether
smoking during pregnancy influences birth
outcomes directly, and/or causally through
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birthweight (indirectly) in six populations
(non-Hispanic whites/blacks and Mexicans by
gender) using covariate density defined mix-
tures of logistic regressions. This model
divides the birth cohort into two subpopula-
tions, “normal” versus “compromised,” simi-
lar to grouping normal versus low birthweight
births. The results indicate that smoking has
strong influences on the birthweight distribu-
tion. For smoking mothers, the proportion of
compromised births is generally 30% higher,
while the mean birthweights of both compro-
mised and normal subpopulations decline sig-
nificantly by 206-559 and 132-350 g, respec-
tively. Furthermore, among normal non-His-
panic females, smoking moves the optimal
birthweight 375-481 g higher relative to the
change in mean birthweights. This is consist-
ent with the view that birthweight is causal.
Among compromised births, the optimal birth-
weight follows the shift in mean birthweight
due to smoking, consistent with the hypothe-
sis that birthweight is not causal. These
results suggest that birthweight might be
causal only among normal females, perhaps a
result of “canalization” in this sex. The impli-
cations for reducing infant mortality are dis-
cussed.

This work supported by NIH grant RO1
HDO037405.
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Linking total sleep time and total caloric
intake in adolescents: Methods, difficulties,
and preliminary results. K Orzech. Depart-
ment of Anthropology, University of Arizona,
Tucson, AZ.

Sleep is an under-researched topic in an-
thropology, from both a biological and a cul-
tural point of view. Despite American minimi-
zation of sleep as desirable or necessary,
media coverage has pointed out the role
adequate sleep plays in good health and the
links between decreased sleep and an
increased body mass index (BMI) value. This
contradiction between sleep as “good for you”
and as something that can be minimized can
be seen clearly in high-school students, and
led to a biocultural research project investi-
gating adolescent sleep. An element of this
larger study of interest to human biologists is
data collected on total sleep time, total caloric
intake, and activity levels of 40 high-school
freshmen. Animal models have shown that
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sleep and food-intake interact in a number of
ways, but few researchers have attempted to
link these variables in humans. Specifically,
animal models indicate that individuals who
obtain less sleep tend to consume more calo-
ries the following day, and that individuals
who consume more calories tend to sleep more
the following night. However, these biological
models do not incorporate cultural realities
that may affect American adolescents. For
example, rigid schedules may not permit teens
to sleep more after eating more food than
usual. Also, self or peer monitoring of food
intake may prevent a teen from consuming
more calories after a sleepless night. This
poster presents methods used to collect data
from teens on sleep and caloric intake, identi-
fies the main difficulties associated with this
data collection, and shows preliminary results
from the first of three data collections aimed
at describing correlations between total sleep
time and total caloric intake in adolescents.
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Diet and growth of Makushi Amerindian chil-
dren in Guyana. P Palmer, W Wilson. Depart-
ment of Archaeology, University of Calgary,
Calgary, AB.

The purpose of this paper is to evaluate the
etiology of growth variation of Makushi Amer-
indian children in neighboring villages in
Guyana. The Makushi, in common with other
Amazonian Indians, are among the shortest
people in the world. While the etiology of this
condition remains unclear, researchers have
proposed that this may be explained by factors
such as diet, infection, climate, and genes. By
focusing on the diet and growth of Makushi
Amerindian children in two villages located 8
km apart along the same river, this paper
affords an opportunity to evaluate the poten-
tial relationships between nutrition and
growth. Anthropometric data collected for 192
individuals indicate a height-for-age Z-score <
2, with a prevalence of 23% in village 1 com-
pared with a 50% prevalence in village 2 (P <
0.001) and a 5% prevalence of a weight-for-
height Z-score < 2 in village 1 compared with
23% in village 2 (P < 0.001). Given the shared
ethnicity and  microenvironments, we
hypothesize that this difference in growth can
be explained by differences in diet. The hy-
pothesis is evaluated by comparing dietary
intake data collected via 24-h recall for 23
individuals <5 years of age collected in each
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village. Dietary data were collected twice
monthly for 1 year (n = 304 daily records) and
were assessed with Nutribase 6.0 software.
Preliminary dietary results indicate insuffi-
cient caloric intake in both villages and lower
intakes of a number of micronutrients, includ-
ing iron, sodium, and vitamin A in the village
with the higher prevalence of stunting and
wasting. The results suggest that variation in
childhood growth in these two villages is the
result of dietary differences, specifically
micronutrient deficiencies in village 2.

Funding: Wenner-Gren Foundation, Uni-
versity of Calgary, Iwokrama Centre.
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Health perceptions and risk of inactivity
among high-school students from Mexico city.
ME Pefia-Reyes!, O Garcia-Gémez2, C Gonza-
lez-Alvarez'. 'Escuela Nacional de Antropolo-
gia e Historia, México; 2Colegio de Ciencias y
Humanidades, UNAM-México.

Urban populations have experienced a sig-
nificant reduction on their physical activity
levels; at the same time, overweight and obe-
sity show a consistent increase. Mexico City
youth are not an exception. Data from a
national household survey indicate that,
among population 15 years and older, only
15% reported participation in some type of
physical activity at least once a week. Health
and educational institutions are currently
developing programs to promote physical ac-
tivity among youth and adult to deal with sed-
entary behavior and help to reduce overweight
and obesity. The purpose of this paper was to
compare the self-perceptions of health and
physical activity of high-school students in the
context of a health promotion program devel-
oped in collaboration with physical education
teachers. A sample of 273 students, 110 males
and 163 females, 15-16 years of age, entering
the first year at the institution, completed an
open-ended questionnaire regarding their
daily routine and perceptions of physical ac-
tivity and health status. Students’ self-percep-
tions of health status indicated that about
83% of males and 80% of females consider
their health as good to excellent. Sex differen-
ces in frequency of physical activity were evi-
dent, 45% of males and 23% of females were
physically active three to four times a week.
Parental influences on increasing participa-
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tion in physical activity appear to be impor-
tant factors, as 54% of parents of males were
active compared to only 36% of parents of
females.

This research project was funded in part by
Colegio de Ciencias y Humanidades-UNAM
and Instituto Nacional de Antropologia e His-
toria, Mexico.
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Is malaria a new human pathogen? R Pen-
nington. Department of Anthropology, Univer-
sity of Utah, Salt Lake City, UT.

Molecular evidence suggests that human
malaria parasites are ancient parasites of
humans. The most lethal malaria, caused by
Plasmodium falciparum, dates to the ape—
human split and likely emerged in Africa,
while P. vivax, the most common of human
malarias, has a more recent origin from maca-
que monkeys in Asia. Other evidence places
the origins of genetic adaptations to falcipa-
rum malaria, such as G6PD and the sickle cell
allele, within the last 12,000 years, suggesting
that falciparum malaria became more deadly
to humans when the malaria mosquito vectors
expanded in response to climate change as
well as plant and animal domestication. How-
ever, epidemiological models do not support
the assumption that an expanding mosquito
niche is sufficient for increased malaria preva-
lence. The malaria reproductive rate depends
on contact rates between humans and mosqui-
toes, and these relevant parameters are likely
to be unchanging in the proposed new mos-
quito habitats. This model predicts that the
spread of human malaria parasites merely
parallels the geographic expansion of humans,
which is consistent with demographic studies
of falciparum malaria from molecular data.
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Perceived stress, blood pressure, and heart
rate in a hospital chapel: The effect of reli-
gious affiliation. TM Pollard®, PJ Collins!, K
Elliot?, J Macnaughton?. *Medical Anthropol-
ogy Research Group, Department of Anthro-
pology, Durham University, UK; 2Centre for
the Arts and Humanities in Health and Medi-
cine, Durham University, UK.
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Hospital chapels in the UK are designed to
be places of refuge, peace, and prayer for
patients, visitors, and staff. We investigated
the effect of being in a chapel on perceived
stress, blood pressure, and heart rate. Medical
students sat in each of three areas in a hospi-
tal (the chapel, the atrium (an attractive seat-
ing area) and a patients’ waiting room) for 5—
10 min before reporting their perceived stress,
and measuring their blood pressure and heart
rate. We hypothesized that while perceived
stress, blood pressure, and heart rate for all
participants would be lower in the chapel and
atrium than in the waiting room, the effect of
place would be different for Christians and
non-Christians, with Christians experiencing
lower perceived stress, blood pressure, and
heart rate in the chapel. Of the 50 partici-
pants, 22 were Christian, 22 reported no reli-
gious affiliation, 4 were Hindu, 1 Muslim, and
1 Buddhist. Repeated measures analysis of
variance showed that for the whole group per-
ceived stress varied significantly by location
(P < 0.001), being lower in the atrium and
chapel than in the waiting room. Blood pres-
sure did not vary significantly by location, but
heart rate (P = 0.002) was lower in the atrium
and chapel than in the waiting room. There
was a significant difference between Christian
and non-Christian participants for perceived
stress (P = 0.04), with Christians reporting
relatively low perceived stress in the chapel.
There were no significant differences between
Christians and non-Christians in variation in
blood pressure or heart rate by place.

Funding: Department of Health.
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Human milk varies in composition across eco-
logic contexts: Implications for adaptation and
health. EA Quinn, CW Kuzawa. Department
of Anthropology, Northwestern University,
Evanston, IL.

It is generally believed that breast milk
macronutrient content is relatively invariant
across populations. The importance of breast
milk composition extends beyond immediate
health effects on the child, and is now believed
to influence long-term risk for conditions like
obesity, diabetes, and cardiovascular disease.
To evaluate population variation in breast
milk composition, this review collects breast
milk compositional data from research pub-
lished since 1960, in an attempt to understand
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the physiological and ecological correlates of
milk composition. Specifically, studies were
included in this analysis if they included two
or more macronutrient measurements, and
were included in the caloric analysis if infor-
mation on all three macronutrients or total ca-
loric content of milk was published. Total milk
fat (in g/1) was the most highly variable macro-
nutrient in breast milk and was also the pri-
mary source of calories. Protein content was
also variable between populations, although
its total caloric contribution was small. Pro-
tein may be more important as a growth sub-
strate than as an energy source, and this may
explain why several studies have identified
associations between protein content of milk
and growth in infants. Lactose content was
also variable between populations, and was
slightly elevated in lower fat milk. Total ca-
loric content of milk varied from 55 to 84 kcal/
100 ml, suggesting that milk caloric content
also varies with ecological and physiological
factors, and these differences may be impor-
tant for environmentally sensitive physiologi-
cal development and may also be mediated by
behavior. This comparative analysis high-
lights the population variability in milk mac-
ronutrient composition. The potential short-
and long-term health significance of these dif-
ferences in breast milk composition, and their
possible role as an ecologic cue for the develop-
ing organism, will be discussed.
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Historical demography of Beregdaroc, Gerge-
lyiugornya, and Lonya: Population structure in
Tiszahat, Hungary, 1760-1987. JA Rack!, MH
Crawford!, T Koertvelyessy?, M Pap®. 'Depart-
ment of Anthrog)ology, University of Kansas,
Lawrence, KS; “Department of Anthropology,
Ohio University, Athens, OH; ®Debrecen Uni-
versity, Debrecen, Hungary.

Hungary occupies a unique position among
European countries, with a genetically Euro-
pean population speaking a non-Indo-Euro-
pean language. Surnames from the Tiszahat
Region in the Northeast of Hungary were ana-
lyzed to determine the nature of the popula-
tion structure and changes over time in three
villages of the area. Surnames from three vil-
lages, Beregdaroc (960 individuals), Gerge-
lyiugornya (2,256 individuals), and Lonya
(3,912 individuals) were analyzed using a va-
riety of statistical methods, including fre-
quency distribution analysis, maintenance of
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surnames, isonymy analysis, and the repeated
pairs method. This study found that the three
villages follow a European and European New
World Population pattern of a stable, endoga-
mous core population in each village, with a
smaller group of migrants moving in and out
of the villages. These populations also show
average levels of inbreeding (Beregdardoc =
0.001869; Gergelyiugornya = 0.005389; Lonya
= 0.00586) with a higher level of the nonran-
dom component of inbreeding over the random
component of inbreeding (Beregdaréc Fr =
0.000398, Fn = 0.001477; Gergelyiugornya Fr
= 0.00131, Fn = 0.004103; Lonya Fr =
0.001653, Fn = 0.004236). This, with the indi-
cations from the repeated pairs method of
preferential lineage-like mating patterns,
indicate that these villages have a pattern of
nonrandom mating, resulting in a decrease of
genetic variation due to restrictions on mate
choice and endogamous marriages within sub-
groups. However, inbreeding does not seem to
be a significant factor in these villages, lead-
ing to the conclusion that other cultural and
historic aspects have lead to the decrease in
mate choice.
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Migration, “white collar” lifestyle and blood
pressure in female university students in
China. JM Randall. Department of Anthropol-
ogy and Wolfson Research Institute, Durham
University, Durham UK.

The development of compelling models
which incorporate biological and cultural data
is of great concern to human biologists and
medical anthropologists. Within contemporary
Chinese society explicit models of success are
detailed within media and social discourse.
The saliency of these models makes them
amenable to application in a congruity model
like those developed by W. W. Dressler. The
“White Collar Lifestyle Index” (WCLI) was
informed by extensive ethnographic research
conducted within the local worlds of Chinese
university women. This index incorporates
data collected from Chinese university women
(n = 180) on multiple lifestyle dimensions,
including: attitudes, experiences, behaviours,
family background, and material/financial sta-
tus. After controlling for BMI, WCLI demon-
strates a significant relationship with systolic
(SBP) and diastolic blood pressure (DBP).
Those higher on the index (indicating higher
congruity with the white collar lifestyle, e.g.
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having a finance or accounting major, possess-
ing material goods, having more spending
money, and considering herself “modern”)
showed a significant decrease in both DBP
and SBP (»p < 0.05 and p < 0.001, respec-
tively). A 30 percent increase in WCLI
accounted for a 2.6 mmHg decrease in SBP
and a 4 mmHg decrease in DBP. This relation-
ship disappears when examined among those
women whose homes are in the same province
in which they attend university, whereas the
women who migrated from another province
demonstrate a stronger effect. After control-
ling for BMI, a 30 percent increase in “out-
side” women’s WCLI demonstrate a 5.4 and
7.0 mmHg decrease in SBP and DBP respec-
tively. Higher congruity with the predominant
cultural model is more “stress-reducing”, i.e.
resulting in lower BP, among those who have
migrated than those who have not. This would
indicate that the pressure to conform to these
models is higher for those from outside. Possi-
ble reasons for this relationship are pre-
sented.

This work is supported by the National Sci-
ence Foundation under Grant No. BCS-
0434104.
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Dietary patterns and exposure to environmental
contamination at Akwesasne. J Ravenscroft,
LM Schell. University at Albany, Albany, NY.

Food is an important route of potential ex-
posure to environmental contaminants in all
populations, as ingestion is a primary path-
way of exposure for many toxicants. Conse-
quently, Native Americans may be at particu-
lar risk of exposure to persistent organic pol-
lutants, like PCBs (polychlorinated
biphenyls), because of economies and dietary
patterns that involve consumption of locally
caught fish, hunting, and small-scale farming.
This paper describes the dietary patterns and
serum PCB levels of 268 Mohawk youth
between 10 and 16.9 years from the Akwe-
sasne Mohawk Nation. Akwesasne, located on
the banks of the St. Lawrence River, is adja-
cent to Federal and State Superfund sites that
have discharged PCBs into the local environ-
ment.

Semiquantitative food frequency data was
collected via interview by Mohawk Nation
members. In a multivariate model including
grouped meats, dairy, fats, and fish consump-
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tion as well as other known predictors of PCB
levels (age, sex, breastfeeding status, body
mass index (BMI), and triglyceride level),
prior breastfeeding status, BMI, meat con-
sumption, and fish consumption are all signifi-
cant predictors of PCB levels. Consumption of
fish is positively related, while consumption of
grouped meats is negatively related to current
PCB burden, suggesting a trade-off in protein
choices with respect to overall dietary compo-
sition that impacts the adolescent’s current
PCB body burden. In a separate analysis of
six nonpersistent PCBs indicative of ongoing
exposure, BMI was not related to PCB body
burden and the relationship of fish and meat
consumption to PCB levels strengthened.

Nutrition-related issues have long played a
central role in the health of many Native com-
munities and culturally based exposure path-
ways to environmental contamination may
prove to play an important role in the dynam-
ics of food choice and decision-making.

Supported by: NIEHS ES04913-10/ES10904-
06.
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PMS: Diagnostic and definitional issues. C
Reiber. Department of Anthropology, Bingham-
ton University, Binghamton, NY.

Premenstrual syndrome (PMS) has been
recognized at least since antiquity, and affects
nonnegligible proportions of women in both ru-
ral and urban settings in countries around the
world. There are many definitions, sets of diag-
nostic criteria, and methods of diagnosis for
PMS. Thus, women who have little in common
can be diagnosed with the same syndrome; and
applying different definitions and diagnostic
criteria to the same symptom data can yield
different diagnostic outcomes. Two hundred
and fifteen women completed subjective
assessments of their typical experience of
PMS. They then rated symptoms associated
with PMS every day for the duration of one
menstrual cycle on a standard prospective
daily rating form. Different definitions and
diagnostic criteria sets were then applied to
the daily ratings to explore how different the
diagnoses would be; these outcomes were also
compared to the a priori general assessments
made by women. While 93% of women reported
experiencing PMS, only 12% met the most com-
mon clinical diagnostic criteria for PMS. More-
over, this 12% was not differentially associated
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with a priori general assessments falling
within the “severe” or “extreme” categories.
Instead, the a priori ratings of the women who
met diagnostic criteria reflected the entire
spectrum from “none” to “extreme” PMS. Of
the 36 women who rated their PMS severe or
extreme, only six met diagnostic criteria. Defi-
nitions and diagnostic criteria for PMS do not
accurately reflect women’s experience. This
devalues women’s assessments of their own
health status, and may impact attitudes to-
ward PMS and impair treatment-seeking
behavior as well as treatment options.
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Cortical bone ontogeny: Activity, nutritional sta-
tus, and archaeology. G Robbins. Department of
Anthropology, Appalachian State University,
Boone, NC.

Research on the role of activity in the ontog-
eny of cortical bone cross-sectional parameters
has demonstrated that declining % cortical
area (%CA) during infancy, once interpreted
as evidence for stress, is part of a normal pat-
tern of growth. In modern reference popula-
tions, and some archaeological samples like
Pecos Pueblo, section modulus (strength) con-
tinues to increase through apposition of mass
at the periosteal surface despite the appear-
ance of declining %CA. The majority of varia-
tion in cross-section parameters is explained
by body mass and timing of the acquisition of
locomotor skills (crawling and walking, for
example). Long bone length is not a significant
predictor of %CA in normal ontogeny in the
humerus (R? = 0.0244) or the femur (R? =
0.0035). This project compared data from the
Denver longitudinal study with a sample from
Chalcolithic Inamgaon, India (3500-2700
B.P.) to re-evaluate usefulness of cross-sec-
tional parameters for bioarchaeological
research. Humeri and femora from Inamgaon
(n = 137) demonstrated a significant correla-
tion between low Z-scores for length and
reduction in cortical thickness, %CA, and sec-
tion modulus. Z-scores for length were a sig-
nificant predictor of %CA (Rgqqa = 0.47) and
section modulus (Rsqq = 0.66). These samples
differed from the reference standard in the ve-
locity of bone loss during infancy. Individuals
6—30 months old with low Z-scores for length
also demonstrated greater than expected
declines in cortical thickness, %CA, and sec-
tion modulus, with suppression of periosteal
apposition, resulting in perinatal parameters

HUMAN BIOLOGY ASSOCIATION ABSTRACTS

persisting to 36 months. The results support
the suggestion that nutritional deficiency,
small body mass, and low activity levels syn-
ergistically and significantly alter the normal
pattern of development, and cortical bone
mass is useful for bioarchaeological research
on diet, stress, and biocultural adaptation.

70

Does breastfeeding help prevent childhood
obesity? AS Ryan. Martek Biosciences Corpo-
ration, Columbia, MD.

The prevalence of obesity is a public health
concern in both developed and developing
countries. Breastfeeding has been suggested
to be a potential obesity prevention strategy,
but the evidence that breast-fed infants have
a lower risk of later obesity is equivocal.
Cohort and longitudinal studies published
between 2003 and 2006 that considered the
relationship between the duration of breast-
feeding and risk of childhood overweight and
obesity were reviewed. The 15 studies were
markedly heterogeneous with respect to the
definitions of breastfeeding, overweight, and
obesity; breastfeeding duration; age at follow-
up; and timing of introduction of solid foods.
Three studies reported a protective effect (i.e.,
increased duration of breastfeeding was asso-
ciated with a lower risk of childhood over-
weight/obesity), three reported a partial pro-
tective effect (i.e., only evident in a subgroup),
and nine reported no protective effect. For the
studies that reported no protective effect, the
strongest predictors of weight status in chil-
dren were maternal weight, maternal smok-
ing during pregnancy, and low SES status. To
be sure, breastfeeding should be encouraged
and supported as a key component of optimal
infant nutrition. While breastfeeding may
help to prevent childhood obesity, it should
not be viewed as the only preventative nutri-
tion measure against childhood overweight/
obesity. The fact that rates of breastfeeding in
the U.S. have risen steady (1991-2003) while
rates for childhood obesity have increased dra-
matically (45% increase from 1988-1994 to
1999-2002) reinforces the view that many fac-
tors are involved in establishing and main-
taining a healthy diet and body weight.
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Validity of self-assessment of pubertal stages.
JI Schall, BS Zemel. Division of Gastroenter-
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ology, Hepatology and Nutrition, The Child-
ren’s Hospital of Philadelphia (CHOP), Phila-
delphia, PA.

The assessment of sexual maturity status
(SMS) during puberty is critical to gaining a
clearer understanding of the timing of develop-
mental, hormonal, and behavioral changes in
healthy children during puberty, and is an im-
portant tool for identifying growth and
maturational delay in children with chronic ill-
ness. The onset and timing of pubertal devel-
opment is associated with the risk for obesity,
coronary heart disease, diabetes, and later
health outcomes. Self-assessment of SMS
using either photographs or line drawings of
the Tanner stages of pubic hair and breast/gen-
ital development is used in research settings
where physician assessments are not feasible
or desirable, yet many question its validity.
Results of a review of 20 studies comparing
self-assessment to physician assessment of
SMS showed that few studies (19%) have excel-
lent reproducibility between child and profes-
sional assessment, 44% have good, and 37%
marginal reproducibility. Girls were more
accurate than boys. Subjects given clear
instructions and a private setting in which to
do the assessment were the most accurate. Pu-
bic hair stage was more accurately assessed
than genital/breast stage. Younger children
tended to overestimate and older children to
underestimate their SMS. Overweight chil-
dren showed similar accuracy to normal
weight children, except that overweight girls
tended to overestimate breast development.
There were no consistent ethnic differences
and children with chronic illness showed simi-
lar accuracy to healthy children. Results are
presented from studies in healthy children and
children with Crohn disease, sickle cell dis-
ease, and cystic fibrosis, demonstrating that
self assessment of SMS is significantly associ-
ated with measures of growth and bone min-
eral acquisition. Therefore, self-assessment of
SMS captures information about underlying
maturational processes. Strategies for improv-
ing this important technique will be discussed.
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Developmental changes in the relationship
between adiposity and leptin in Tsimane’ chil-
dren and adolescents. KCB Sharrock!, CW
Kuzawa'!, TW McDade!, WR Leonard®, S Tan-
ner!, V Reyes-Garcia?, V Vadez®, T Huanca®,

R Godoy®. !'Department of Anthropology,
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Northwestern University, Evanston, IL;
2ICTA, Universitat Autonoma de Barcelona;
3Sustainable International Development Pro-
gram, Brandeis University, Waltham, MA.

Based largely on research in clinical West-
ern populations, leptin is thought to be an in-
dicator of total body fat stores and energy sta-
tus that is sensed by the central nervous sys-
tem. These studies have consistently found
strong correlations between leptin levels and
measures of adiposity in both males and
females. Recent work among subsistence pop-
ulations, limited to adults, suggests that this
relationship is not universal across ecologic
contexts, and in some instances leptin is not
correlated with body fatness, especially in
lean males. This study examines developmen-
tal changes in the relationship between leptin
and body fat among children and adolescent
Tsimane’ of lowland Bolivia. Anthropometric
data and dried blood spot samples were col-
lected from 493 Tsimane’ between the ages of
2 and 15 years. Leptin was assayed using an
ELISA protocol validated for use with blood
spot samples. The relationship between body
fat and leptin follows distinct developmental
trajectories in males and females. In males,
leptin is most strongly related to body fat in
mid-childhood and becomes progressively
uncoupled from adiposity by adolescence. In
females, the level of body fat as well as the
strength of the correlation between body fat
and leptin consistently increase with age and
reach peak levels in the oldest age group.
These findings indicate that there are sex dif-
ferences in the developmental relationship
between body fat and leptin and raise impor-
tant questions about the function of this sys-
tem in populations living under marginal
nutritional circumstances.

Support: NSF  (BCS-0134225; BCS-
0078801); Wenner Gren Foundation (#7250).
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Human populations, protected areas, and in-
testinal parasites: Socioecological perspectives
in the Brazilian Atlantic Forest. HP Silva.
Museu Nacional/UFRJ, Rio de Janeiro, Brazil.

The Brazilian Atlantic Forest (AF) is one of
the most endangered ecosystems in the world,
and there are few studies about the rural pop-
ulations living in this environment. As part of
a bioanthropological project in the State of
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Espirito Santo, Brazil, the prevalence of intes-
tinal parasites (IP) was investigated in popu-
lations living in the vicinity of three protected
areas of AF, to evaluate the possible human
impacts on these areas. A total of 220 fecal
samples were analyzed for the presence of hel-
minthes and protozoa. At least one person was
sampled from each house in all the properties
surrounding the protected areas, representing
61.4% of the total population involved in the
project. The overall prevalence of IP is 23.2%
and only three species were not found in the
samples (Taenia sp., Hymenolepis sp., and E.
histolytica). People living near the larger,
more rural protected area, present higher
rates of infection and tend to be infested with
a broader variety of parasites than those liv-
ing near the smaller protected area which is
more urbanized. At least 5% of individuals
were infected with two or more species, and
there is no statistical difference in the preva-
lence of IP among children and adults. To-
gether with other socioecological data, the
high prevalence of IP in these populations
indicates poor health and low SES. Consider-
ing that these populations live near protected
areas, their SES and health situation might
have serious repercussions for the protection
of the AF in the long run. Families under
severe socioecological stress are likely to de-
velop a predatory relationship with the pro-
tected areas as they struggle to survive
exploiting endangered flora and fauna which
reach high values in illegal markets.
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Low-dose organophosphate pesticide exposure
and salivary cortisol levels among farm-
workers in Washington State. SA Snipes’?;
K O’Connor!; B Thompson® !Department
of Anthropology, University of Washington,
Seattle, WA; 2Fred Hutchinson Cancer

Research Center, Seattle, WA.

BACKGROUND: Organophosphate (OP)
pesticides are widely known as highly toxic, ill-
ness-causing agents. A lesser known character-
istic of OP pesticides, however, is their ability
to interrupt neural transmission, resulting in
an increase in cortisol production. Several ani-
mal investigations show that cortisol levels
increase after exposure to both high and low
doses of OP pesticides. However, the relation-
ship between chronic exposure to OP pesticides
and cortisol has never been examined in
humans. OBJECTIVE: This study investigates
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the association between low-dose OP pesticide
exposure and salivary cortisol levels among 89
Mexican immigrant agricultural workers living
in Washington State. METHODS: Data was
collected during the OP pesticide spray (April
2005 — June 2005) and non-spray (December
2006 — February 2006) seasons among farm-
workers who perform high OP pesticide expo-
sure-related job tasks (hand-thinning crops).
Organophosphate pesticide exposure was
assessed by measuring six OP metabolites in
urine. Cortisol was measured in saliva.
RESULTS: Levels of cortisol were significantly
higher during the OP pesticide spray vs. non-
spray season among farmworkers, after con-
trolling for the effects of psychological stress,
sex, BMI and time of awakening (p = .0093).
There is a significant, positive relationship
between cortisol and OP pesticide metabolite
diethylphosphate (DEP, p = .009). No signifi-
cant relationship was found between cortisol
and the remaining OP pesticide metabolites.
CONCLUSIONS: This study found significant
differences in salivary cortisol among farm-
workers in seasons of high vs. low OP pesticide
exposure. Results also suggest a direct, signifi-
cant relationship between cortisol and certain
measures of OP pesticide exposure. This evi-
dence, together with results from animal inves-
tigations, suggests that OP pesticide exposure
causes an increase in cortisol.
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An island in trouble? Blood pressure, obesity,
and modernization on Saba. L. Soloway. Bing-
hamton University, Binghamton, NY.

Many populations around the globe are
passing through an “epidemiological transi-
tion,” where disease morbidity and mortality
switches from acute infectious to chronic de-
generative causes. The population on Saba, in
the Netherlands Antilles, has recently gone
through such a transition, and hypertension
and obesity were said to be extraordinarily
high among Saban adults. In this study, all
four villages (The Bottom, St. John’s, Wind-
wardside, and Hell’s Gate) on Saba were eval-
uated for hypertension and obesity in light of
recent and rapid modernization. In addition to
a medical and demographic questionnaire,
278 individuals were evaluated for hyperten-
sion and obesity through single sitting blood
pressure measurements, weight, height, bioe-
lectrical impedance, waist and hip circumfer-
ences, and triceps and subscapular skinfolds.
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Derived measurements included body mass
index (BMI), body fat percentage, waist-to-hip
ratio, central adiposity, and sum of skinfolds.
Initial results indicate that 40% of the popula-
tion was hypertensive and 67.7% were over-
weight or obese according to BMI. Using body
fat percentage and waist-to-hip ratio, 52% and
72%, respectively, of adult participants were
determined to be overweight or obese. Phase 2
of the project involved 124 individuals of the
278 who had participated in the original
study. This cohort was administered a longer
questionnaire designed to determine their rel-
ative degree of modernization. Of the 124 par-
ticipants, 51 agreed to wear a 24-h ambulatory
blood pressure monitor (Spacelabs, Issaquah,
WA) to assess diurnal variation and confirm
hypertensive status. An index of moderniza-
tion has been prepared and will be presented
along with the metric results. Intervention
and prevention programs will be developed
with the Saban Department of Public Health
in a culturally and ethnically sensitive way
for the population.
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A biocultural consideration of dental caries
prevalence: Influence of diet, fluoride expo-
sure, and socioeconomic factors. MJ Soltz?,
J Bock® 'Department of Anthropology, The
Ohio State University, Columbus, OH;
2Department of Anthropology, California State
University, Fullerton, CA.

Dental caries has a complex multifactorial
etiology with widespread health consequences
for the world’s population. Caries prevalence is
the result of complex interactions of biocul-
tural factors, including diet, fluoride exposure,
socioeconomic status, and hygiene. Caries
research in epidemiology has focused on the
quantity and frequency of sucrose consump-
tion and its influence on caries prevalence in
individuals and within populations. The effect
of subsistence patterns and socioeconomic sta-
tus on caries prevalence has received little
attention within epidemiological literature. In
this poster, we present a population level
meta-analysis of the predictive factors associ-
ated with caries prevalence across populations.
We propose that dietary status is the strongest
contributing factor to caries prevalence in pop-
ulations. This study uses archaeological and
epidemiological data from 144 groups inte-
grated into a meta-analysis, thus increasing
the strength of analysis. Multivariate analyses
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were conducted to compare caries prevalence
against dietary patterns, socioeconomic status,
fluoride exposure, and hygiene in an attempt
to identify the degree to which factors contrib-
ute to dental demineralization. A strong posi-
tive linear relationship was found between
subsistence patterns and caries prevalence,
with hunter—gatherer’s exhibiting the lowest
caries prevalence and Western populations
reporting the highest caries prevalence. In
addition, there is a negative linear relationship
between socioeconomic status and caries prev-
alence. Caries rates generally increase with
improved socioeconomic status, yet they ex-
hibit a slight reduction in the wealthiest popu-
lations. These results are suggestive of the lim-
ited cariostatic effect of fluoridation treat-
ments, whose uses are more frequent among
individuals in wealthy populations. This study
highlights the importance of lifestyle changes,
especially dietary and socioeconomic changes,
on dental health.
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Seasonal variation in the amount of dietary
carbohydrate not absorbed from the intestine
after breakfast in elderly Japanese females. Y
Sone!, Y Tsumura!, N Hirota?, H Tokura®, D
Rutkowska®*. 'Graduate School of Human Life
Science, Osaka City University, Osaka, Japan,;
2Department of Living Sciences, Nagano Pre-
fectural College, Nagano, Japan; ®Institute of
Textiles and Clothing, The Hong Kong Poly-
technic University, Hung Hom, Kowloon,
Hong Kong, China; *Pulmonology Hospital of
Lung Disease, Poznan, Poland.

We previously showed that there is seasonal-
ity in the amount of dietary carbohydrate not
absorbed from the intestine after breakfast
(UDC), the UDC in winter being significantly
larger than that in autumn in young Japanese
subjects. In order to investigate this phenom-
enon further, we repeated the experiment in 22
elderly Japanese subjects (age 61-78 years). In
the older subjects also, there was a significant
seasonal variation in UDC, this being largest in
winter and significantly larger than in spring.
These results indicate that there is a seasonal
variation in the efficiency of dietary carbohy-
drate absorption from the intestine among el-
derly female Japanese subjects and that this is
the same as was found among young females.

This research project was funded by Grant-in
Aid for Scientific Research (No. 15207024) from
Japan Society for the Promotion of Science.
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Validation of Promega’s PowerPlex® 16 System
for use on applied biosystem’s 96 capillary
3730x]1 DNA analyzer. R Spathis, JK Lum. Lab-
oratory of Evolutionary Anthropology and
Health, Departments of Anthropology and Bio-
logical Sciences, Binghamton University, Bing-
hamton, NY.

Short tandem repeat (STR) loci are wide-
spread throughout the human genome and
show sufficient variability among individuals
in a population that they have become impor-
tant in several fields, including genetic map-
ping, linkage analysis, human identity testing,
and evolutionary studies. The combined DNA
index system (CODIS) established by the FBI
constitutes the core of the United States DNA
database. CODIS is comprised of 13 tetrameric
STR loci and is used extensively by both foren-
sic scientists and population geneticists. Prom-
ega’s PowerPlex" 16 System allows single
tube multiplex amplification of 16 STR loci,
including all 13 CODIS STRs as well as addi-
tional markers including the Amelogenin gen-
der determining locus. We report the valida-
tion of the PowerPlex 16 System on the ABI 96
capillary 3730x] DNA Analyzer. The validation
protocol developed in our laboratory allows for
the analysis of 1,536 loci (96 x 16) in ~45 min.
We have further optimized the assay by
decreasing the reaction volume to one-quarter
that was recommended by the manufacturer,
thereby substantially reducing the total cost
per sample, without compromising reproduci-
bility or specificity. Furthermore, this reduc-
tion in reaction volume has the ancillary bene-
fit of dramatically increasing the sensitivity of
the assay, allowing for accurate analysis of
lower quantities of DNA. Owing to its substan-
tially increased throughput capability, this
updated validation of the PowerPlex 16 Sys-
tem should be useful in reducing the backlog
of unanalyzed DNA samples currently facing
public DNA forensic laboratories.

This study was funded by a start-up grant
from the Research Foundation of SUNY Bing-
hamton to JKL.
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Attention deficit/hyperactivity disorder (ADHD)
symptoms, 2D:4D digit ratios, and social prob-
lems in a sample of college students. JC Steven-
son!, PM Everson!, ER Mahoney?, DC Wil-
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liams®, G Hipskind®. *Western Washington Uni-
versity; PeaceHealth Corp., Bellingham, WA;
3Brain Matters, Inc., Denver, CO.

Attention  deficit/hyperactivity  disorder
(ADHD) is one of the most frequently recog-
nized psychiatric conditions, and is identified
if there are developmentally inappropriate
levels of inattention, hyperactivity, or impul-
sivity. There are three subtypes: inattentive,
hyperactive—impulsive, and combined. Previ-
ously we found that in these same college-age
females that the more masculine the 2D:4D
digit ratios (proxy for prenatal androgen lev-
els) the more ADHD symptoms for the three
subtypes of ADHD. Hypermasculinization
may also underlie the increased risk for social
problems typical of individuals with ADHD.
The objective here was to examine the rela-
tionship between two companion scales: the
social phobia (SPS) and social interaction anx-
iety (SIAS) scales versus 2D:4D digit ratios
and self-reported, subclinical ADHD symp-
toms, reflecting the subcategories of ADHD in
a sample of European-descent college students
(135 £, 52 m) not selected for ADHD.

The symptom inventories for SPS, SIAS,
the three DSM-derived ADHD subtypes, and
the shortened version of the Wender scale
(combined subtype) were separately summar-
ized by applying the Rasch model, and the
resulting scales were used in the correlation
analyses. Both SPS and SIAS represent unidi-
mensional constructs. There were significant
correlations (P < 0.000) between the three
subtype symptom inventories of ADHD versus
SPS and SIAS in females, particularly for the
inattentive symptom inventory. Relationships
were weaker in males. There were no correla-
tions between 2D:4D digit ratios and SPS or
SIAS. This argues against prenatal androgen
exposure as a cause of social deficits. Thus,
social problems may partly reflect the side
effects of ADHD symptoms, e.g., less effective
evaluation of socially significant cues.
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Comparative reduction in cytochrome P450
genes in Homo sapiens: Implications for homi-
nid diet shift and encephalization. RJ Sulli-
van', EH Hagen?. 'Department of Anthropol-
ogy, California State University, Sacramento,
Sacramento, CA; ZInstitute for Theoretical
Biology, Humboldt University, Berlin, Ger-
many.
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Homo sapiens have substantially fewer
xenobiotic-metabolizing  cytochrome P450
(CYP) genes, relative to the mouse and the
rat. Although orthologous CYP genes in Homo
and Pan troglodytes are >90% convergent in
base sequences, comparative pharmacokinetic
studies show that these species differ substan-
tially in functional drug metabolism, with a
10-fold relative reduction in aspects of drug-
metabolizing capacity in humans. These data
indicate that there has been negative selection
on human xenobiotic-metabolizing CYP genes
relative to other omnivorous mammals,
including during the period of hominid evolu-
tion after the chimpanzee—human phyloge-
netic split. The reduction in human CYP gene
function relative to the chimpanzee, mouse,
and rat indicates a reduced evolutionary expo-
sure to dietary plant toxins in Homo. There
are two nonmutually exclusive evolutionary
scenarios that may explain this aspect of
human gene evolution: a shift in foraging
strategy and diet toward meat eating during
the Plio-Pleistocene, and/or the detoxification
of plant foods using cultural technologies
which culminated in a contraction of vegetable
diet breadth with incipient horticulture and
then agriculture in the Holocene. Dietary
plant neurotoxins target all aspects of nervous
system development and functioning, and rep-
resent a likely major constraint on mamma-
lian brain evolution. The comparative reduc-
tion in human CYP genes also indicates that
there was reduced selection by dietary plant
neurotoxins during the evolution of Homo. A
decrease in selection from plant neurotoxins
may have removed a major constraint on
human brain evolution. An ecological niche
with reduced exposure to plant neurotoxins,
unique among primates, may have contrib-
uted to the rapid encephalization in Homo.

81

Chronic wasting disease in New York State:
Spread and its implications for human health.
SL Sunderman, MA Little, RM Garruto.
Department of Anthropology, Binghamton
University, Binghamton, NY.

Chronic wasting disease (CWD) is found
today in 14 US states and 2 Canadian Provin-
ces. The first case of CWD in Upstate New
York was confirmed in March 2005; the dis-
ease is now reportable throughout NYS in
both wild and captive deer. While the cross-
species transmissibility from deer to humans
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has not been conclusively determined, prior
scientific studies suggest that some individu-
als who died of Creutzfeldt-Jakob disease
(CJD) may have been exposed to cervid
untested for CWD. Additional studies have
shown that CWD can be transmitted experi-
mentally to voles, nonhuman primates, and
cattle. Bovine spongiform encephalopathy
(BSE) illuminated the problems of cross-spe-
cies transmission of prion diseases. This
research compiles information about the
spread of CWD in NYS, using both scientific
literature and state departmental disease sur-
veillance. It ascertains what human activities
may contribute to the spread of CWD in NYS
as well as increase exposure to the disease,
and discusses the human health implications
of this exposure. In addition to the literature,
a portion of an epidemiological questionnaire
containing 18 items pertaining to venison con-
sumption, hunting, and occupational activities
is included in this analysis. This question-
naire is part of the Oneida County Surveil-
lance Project, a Binghamton University and
Oneida County Health Department collabora-
tion. This ongoing research project began in
the spring of 2005, after 150-250 people were
exposed to venison from a CWD-positive deer.
This event, and the continued spread of CWD
in deer and elk in NYS, demonstrate a neces-
sity for the assessment of human exposure to
deer and elk and the implications this, as well
as the disease’s continued spread, may have
for human health.
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Culture, stress, and blood pressure: Examin-
ing everyday lives of urban African American
youth. E Sweet. Department of Anthropology,
Cells to Society (C2S): The Center on Social
Disparities and Health, Institute for Policy
Research, Northwestern University, Evan-
ston, IL.

Psychosocial stress may be an important
mediator of racial disparities in health and
the development of chronic disease risk among
African Americans. To measure stress accu-
rately, research must account for culturally
relevant sources of stress in specific social con-
texts. This study examines the relationship
between the experience of culturally signifi-
cant sources of stress and blood pressure—a
biomarker of stress—among high-school-aged
African American youth in Proviso Township,
Illinois, a predominantly African American
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community on the west side of Chicago. Lists
of culturally meaningful stressors were eli-
cited in 20 ethnographic interviews. Three-
point ratings from 29 participants of the rela-
tive importance of each elicited stressor were
analyzed with cultural consensus procedures
to determine the extent of cultural agreement
among respondents. After sufficiently high
agreement was found to indicate a shared cul-
tural model of stress in this community, a final
list of 24 significant psychosocial stressors
was compiled. Behavioral consonance with
this model, or individual experience of the rel-
evant stressors, was measured via self-report
among 85 participants. Resting systolic and
diastolic blood pressure were measured on the
same individuals, as were weight (kg), height
(cm), smoking status, and other covariates.
Multiple regression analyses examined the
association between reported stressful experi-
ences and blood pressure, controlling for
potential confounders. Since African Ameri-
can youth are at risk for developing stress-
related chronic illness later in life, knowledge
about how locally meaningful stressors relate
to biological indicators of stress in this popula-
tion may be significant for understanding
health disparities more broadly.

This is research is supported by the
National Science Foundation, Dissertation
Improvement Grant no. 0514731.
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Relationship between immunoglobulin E and
childhood body composition among the Tsi-
mané of lowland Bolivia. S Tanner!, TW
McDade?, WR Leonard?, V Reyes-Garcia®,
T Huanca?, V Vadez*. Department of Anthro-
pology, University of Georgia; ZDepartment
of Anthropology, Northwestern University;
3ICTA, Universitat Autonoma de Barcelona;
4Sustainable International Development Pro-
gram, Brandeis University.

Immunoglobulin E (IgE), a component of
the humoral immune system, has attracted
research attention, because it is responsible
for both causing allergic disease and providing
an immunological defense against soil-trans-
mitted helminths. Parasitic infections are
among our oldest pathogens and, therefore,
the function of the IgE system may be best
understood in an environment where individ-
uals are frequently exposed to such infections.
Previous research among the Tsimané popula-
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tion of lowland Bolivia has demonstrated high
levels of infectious disease exposure and child-
hood growth retardation. The goals of this
study are to (1) describe the distribution of
total IgE by age and gender, and (2) evaluate
the relationships between total levels of circu-
lating IgE and anthropometric measures of
body composition. Anthropometric data and
finger-prick blood samples were collected from
nearly 350 Tsimané between the ages of 2 and
15 years in a cross-sectional survey. Parasitic
infections were identified through microscopic
examination of fecal samples for a subset of
100 children. Total IgE was assayed using an
ELISA protocol validated for use with in-dried
blood spot samples. As predicted, total IgE lev-
els were high and positively correlated with
parasitic disease burden. Additionally, ele-
vated IgE appears to be associated with
reduced short-term nutritional reserves (i.e.
skinfold measures of body fat), but not long-
term indicators of growth retardation (height
for age). This study illustrates the need for
longitudinal, population-based research in
order to better understand the role of IgE in
human health.

Supported by grants from the National Sci-
ence Foundation (BCS-0322380, 0078801).
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Baseline diet and food procurement strategies
among the Gwembe Tonga of Zambia. C Tay-
lor, SM Cole, R Gillett-Netting. Department of
Anthropology, University of Arizona, Tucson,
AZ.

The Gwembe Tonga of Zambia experienced
forced relocation in 1958 due to construction
of the Kariba Hydroelectric Dam. While many
of the subsequent social consequences have
been documented, no published studies have
quantitatively assessed Tonga diet at the
household level prior to relocation. Tracking
changes in nutrition and food ecology is an im-
portant area of inquiry, given that changing
patterns of subsistence often translate into
changes in household nutritional status and
hold implications for household structure, or-
ganization, and economic relations, both
within and between households. Monitoring
and assessment of a relocated community are
difficult, because prelocation data are often
unavailable. This study provides baseline
data on the food ecology of the Tonga. To es-
tablish a dietary baseline, pre-relocation
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household-level food diary data collected in
1956/57 are examined for two polygynous
Tonga households. Records of meals prepared
by five household wives span from November
1956 to September 1957, and include nearly
500 entries. Data on diet and food procure-
ment strategies indicate that (1) the major
staple foods consumed were millet (81%) and
maize (15%); (2) fish (44%), goat (11%), guinea
fowl (9%), pigeon (8%), porcupine (3%), and
sheep (3%) are the major sources of animal
protein; (3) while variety of food stuffs is lim-
ited at any given time, the seasonality of this
subsistence-based diet provides a range of
gathered and grown food stuffs ; and (4) sea-
sonal variation in procurement strategies
appears to have existed, with husband’s
granaries being more frequently exploited
during the hunger season. This study sup-
ports pre-relocation field observations made
by researchers (Colson & Scudder), while at
the same time providing measurable compari-
sons for future analyses of Tonga food ecology.
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HPG activation in infancy: Relationship to sex
and size. AL Thompson, M Lampl. Emory Uni-
versity, Atlanta, GA.

Important both developmentally and evolu-
tionarily, infancy is a sensitive period during
which growth and development are shaped in
response to salient environmental variables.
Endocrine development in infancy, however,
remains largely unexplored. Using novel, non-
invasive fecal measures, we explored the rela-
tionship between sex steroid levels and anthro-
pometric measures in a sample of 30 infants,
aged between 1 week and 15 months. Estradiol
and testosterone were assessed from fecal sam-
ples, using methanol extraction, and assayed
using our previously validated microassay
RIA techniques. First, area under the curve
modeling approaches were employed to assess
sex differences in hormonal levels. Second,
mixed modeling techniques for longitudinal
data were used to assess the relationship
between hormonal levels and anthropometric
measures. Sex-steroid levels were found not
only to follow distinctive patterns in males
and females, but also to contribute to interin-
dividual variance in body size and composi-
tion. These results identify novel patterns of
endocrine activity during infancy and suggest
theoretical bases for mechanisms that may
underlie previous reports regarding the im-
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portance of infant size on later growth and de-
velopment. These observations suggest path-
ways by which infant development may
actually prime the future tempo of matura-
tion, entraining adult reproductive physiology
and morbidity.
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Reproductive health and fertility of low-income
urban African-American women: The realities
of economic insecurity and impoverishment.
LM Trask, JH Cohen. Department of Anthro-
pology, The Ohio State University, Columbus,
OH.

A burgeoning area of interest in population
studies explores how economic, political, and
social forces shape individual and population
level fertility and reproductive health. Previ-
ous research examines how individual attrib-
utes and socioeconomic and political forces
produce differential fertility in and among
ethnic groups, and investigates how reproduc-
tive behavior influences variation in reproduc-
tive health and fertility. Appreciating how
economic insecurity creates variation in
marginalized populations is essential. Afri-
can-American women, roughly 6% of the total
U.S. population, continue to experience health
disparities and are disproportionately repre-
sented in poverty statistics. This study inves-
tigates the dynamic interaction between socio-
economic forces and the reproductive health
and fertility of women who reside in Prince
George’s County, Maryland.

Data for this study was collected as a part of
a microethnographic investigation of low-
income urban African-American women’s con-
tinued economic insecurity and impoverish-
ment, despite welfare reform. Semistructured
individual and focused group interviews
obtained information regarding household
composition and economics, education,
employment, and reproductive history. Partici-
pants’ access to health care facilities, current
and previous contraceptive use, history of
pregnancy and childbirth, and reproductive
health were analyzed to understand how socio-
economic and political forces influenced wom-
en’s reproductive health and fertility. For com-
parative purposes, data from the Fragile Fami-
lies and Child Wellbeing Study, the U.S.
Census Bureau’s Current Population Survey,
and the Maryland Vital Statistics Annual
Report are presented to illustrate how aggre-
gate data sets do not reflect the dynamic rela-
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tionship between socioeconomic and biological
processes that shape low-income urban Afri-
can-American women’s reproductive health
and fertility.

This project was funded in part by The Ohio
State University Graduate School, Alumni
Grants for Graduate Research and Scholar-
ship.
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Vitamin D receptor polymorphism is associ-
ated with variation in adult height in a sample
of African-American females. DJ Tyree!, DE
Crews', MG Sovic?, GC Booton?, PA Fuerst!2.
Department of Anthropology, The Ohio State
University, Columbus, OH; % Department of
Evolution, Ecology, and Organismal Biology,
The Ohio State University, Columbus, OH.

Family and twin studies have demonstrated
that a significant genetic component exists in
the development of adult stature, with herit-
ability estimates ranging from 70 to 90% in
most populations. Nevertheless, little is known
regarding the actual genes/alleles that contrib-
ute to height variability. In recent years, the
Vitamin D receptor gene (VDR) has emerged
as a likely candidate because of the importance
of 1,25-dihydroxyvitamin D3 in bone forma-
tion. The results of previous association stud-
ies, however, have been equivocal regarding
the role of the VDR gene in height variation,
suggesting that this relationship may be popu-
lation-specific. The present study addressed
this issue by examining whether the Bsm1 (in
intron 8) and Taql (in exon 9) polymorphisms
were associated with height variability in a
sample of 94 African-Americans from central
Ohio. To account for the possible influence of
sex, males (n = 31) and females (n = 63) were
analyzed separately. Regarding the Bsm1 (A/
G) polymorphism, the results of this study
showed no statistically significant association
with adult height among either sex. In con-
trast, the results based on the Taql (T/C) poly-
morphism revealed a statistically significant
association between Taql genotypes and
height among females. Specifically, females
who were homozygous for the Taql site were
significantly taller than females who either
lacked the Taql site (161.59 + 5.96 cm vs.
166.85 + 9.21 cm) or who were heterozygous
(159.74 + 4.81 cm vs. 166.85 + 9.21 cm). Based
on these results, it was concluded that alleles
at the VDR locus (12q13-q14) influence adult
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height African-American

females.

variability in
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Social status, gender, and overweight among
the Toba and Wichi of Argentina. CR Valeggia.
University of Pennsylvania, Philadelphia, PA.

The prevalence of overweight and obesity is
increasing at an accelerated pace in disadvan-
taged populations. Indigenous populations,
whose lifestyle is changing drastically, seem to
be particularly prone to increasing percen-
tages of overweight people and the associated
health problems. The aim of this study was to
evaluate the extent of the problem and its pos-
sible determinants in the Toba and Wichi of
Argentina. These indigenous groups belong to
different linguistic families, and still they are
both exposed to the same ecological challenges
characteristic of the Gran Chaco. Originally
hunter—gatherers, at present they also engage
in temporary wage labor and local political
positions. We studied two neighboring Toba
and Wichi communities of the Western region
of Formosa Province. We measured height,
body mass, and percentage of body fat in 204
Toba and 129 Wichi adults. Both groups
showed a considerable prevalence of over-
weight and obesity. Almost 50% of the adult
Toba and 34% of the adult Wichi were over-
weight and 10% of adults in both populations
were obese. Social status of men was highly
correlated with obesity in men and women of
both groups. Differences within and between
groups can be explained by biocultural factors
that include gender, metabolic processes, diet,
lifestyle, and history of political power. Over-
weight and obesity in underprivileged popula-
tions represents a serious public health chal-
lenge. An understanding of the interactions
between biological factors and social and cul-
tural practices can make important contribu-
tions to better-tailored public policies.

This research project was funded in part by
the L.S.B. Leakey Foundation, the Wenner-
Gren Foundation, and the National Science
Foundation.
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Reproducibility of the difference in awake-
sleep blood pressure (BP) decline (dipping)
between African American and European
American women. H van Berge-Landry', DH
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Bovbjerg?, GD James'. 'Binghamton Univer-
sity, Binghamton, NY; 2Mount Sinai School of
Medicine, New York, NY.

A decline in systolic BP from waking to
sleep of <10% (nondipping) has been associ-
ated with an increased risk of cardiovascular
morbidity, particularly in women. A growing
body of evidence indicates that African Ameri-
cans (AA) are more likely to be nondippers
than do European Americans (EA), but this
difference is largely based on evaluation of
cross-sectional data. Whether this ethnic dif-
ference in dipping persists over time has
rarely been evaluated. The purpose of this
study was to examine whether the difference
in BP dipping between AA and EA was repro-
ducible. The subjects of the study were 47 AA
(age = 39.7 = 8.7) and 92 EA, (age = 374 =
9.2), who participated in a larger study of life
stress and familial risk of breast cancer. In
that study, ambulatory BP measurements
were taken while subjects were awake and
asleep on two midweek workdays, ~1 month
apart. Dipping was calculated as a propor-
tional awake—sleep decline (average awake —
average sleep)/average sleep. Reproducibility
was evaluated wusing repeated-measures
ANCOVA and by examining Bland-Altman
plots. The ANCOVA results revealed that
overall, AA women dipped less than EA
women for both SBP (P < 0.003) and DBP (P
< 0.017), consistent with previous research,
and that this ethnic difference did not vary
across the months. Bland—Altman plots
showed that overall and by ethnicity, dipping
was reproducible, with more than 95% of the
values falling within = 2 SDs of the expected
mean difference. These results suggest that
not only is dipping reproducible overall, but
also that the ethnic difference in dipping
between AA and EA women is reproducible as
well, at least over 2 months.

Supported by NIH grant CA72457.

90

Thymic development and disease susceptibil-
ity in Tsimane infants of lowland Bolivia. A
Veile!, H Kaplan', M Gurven®. 'Department of
Anthropology, University of New Mexico, Albu-
querque, NM; 2Department of Anthropology,
University of California, Santa Barbara, CA.

Multiple factors affect disease susceptibility
in South American natives. Morbidity, stress,
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and diet play simultaneous roles in condition-
ing cellular immunity, particularly in infancy,
when the immune system is “learning” to
combat pathogens while competing with the
energetic demands of rapid brain and body
growth. The thymus is a primary lymphoid
organ where T-lymphocyte maturation occurs.
A biomarker of cellular immune function, the
thymus is diminished in size, and function by
nutritional insult and infection. A protocol has
been devised to assess thymic cortical volume
sonographically. While thymus size at birth
has been shown to correlate negatively with
infant mortality, most studies are cross-sec-
tional, and its growth trajectory remains elu-
sive. Longitudinal studies are restricted to
clinical populations from the developed world,
where infants experience extremely different
selection pressures from their developing
world counterparts. This research examines
thymic development in a forager—horticultur-
alist population, the Tsimane of lowland Boli-
via. A study was conducted from September
2006 to February 2007 in a cohort of 45
infants (aged 0-2). Sonographic measure-
ments of the thymus were performed monthly
as part of a routine health check, using a High
Technology PU-2200 ultrasound with a 7.5
MHz linear pediatric probe. Preliminary anal-
yses suggest that Tsimane infants possess
smaller thymuses than do healthy controls.
Previous research in the Tsimane indicates
moderate PEM and high infant mortality by
infectious disease. Thymic development pat-
terns are reported with respect to cellular
immune function and infant health outcomes.
The roles of disease exposure and infant feed-
ing patterns in shaping the thymic growth tra-
jectory are discussed.

This project was funded by a NSF GRF.
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Influence of lifestyle change and disease load
on CRP levels among Tsimane’ adults of low-
land Bolivia. M Vento!, WR Leonard!, TW
McDade!, R Godoy?, V Reyes-Garcia®, T
Huanca? L Witt!. 'Department of Anthropol-
ogy, Northwestern University, Evanston, IL;
2Heller School of Social Policy and Manage-
ment, Brandeis University, Waltham, MA;
3Universitat Autonoma de Barcelona, Bella-
tera, Barcelona, Spain.

C-reactive protein (CRP) is an important
biomarker for immune activation that is pro-
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duced in response to injury, infection or other
inflammatory stimuli. Because it is a reliable
measure of underlying systemic inflammation,
CRP is considered a useful predictor of chronic
inflammatory diseases such as heart disease
and stroke. Recent studies indicate that CRP
can be produced by adipose tissue, providing a
possible mechanism for explaining why ele-
vated CRP is a risk factor for cardiovascular
disease. However, the links between CRP and
cardiovascular health remain unclear. Popula-
tion studies examining CRP levels in varying
environments can provide us with a better
understanding of how inflammatory processes
influence CV health. Much of what we know of
CRP is limited to clinical settings with com-
parative data from non-Western populations
being relatively scarce. The present study
examines the determinants of variation in
CRP concentrations among the adult (18 years
and older) Tsimane’ Amerindians of lowland
Bolivia. The Tsimane’ are a particularly inter-
esting population for studying CRP variation
because they are exposed to high infectious
disease loads and they are undergoing a life-
style and nutritional transition. Previous
work among Tsimane’ children has shown ele-
vated levels of CRP associated with high para-
sitic and infectious disease loads. This study
compares CRP levels in Tsimane’ adults to lev-
els reported for industrialized world popula-
tions and explores the relationship between
CRP levels and measures of body composition.
These analyses provide insights into how the
correlates of CRP variation differ under diver-
gent social and ecological conditions.

Supported by the National Science Founda-
tion (BCS-0322380) and Northwestern Uni-
versity.
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Adequacy of steroid levels for the regulation of
gonadotrophin secretion during the ovarian
cycles of Bolivian women. VJ Vitzthum?!, CM
Worthman?, H Spielvogel®, J Thornburg®*. *An-
thropology Department, Indiana University,
Bloomington, IN; ZDepartment of Anthropology,
Emory University, Atlanta, GA; *Department of
Bioenergetics, Instituto Boliviano de Biologia de
Altura, La Paz, Bolivia; *Max-Planck-Institut
fiir Gravitationsphysik, Golm, Germany.

Via negative- and positive-feedback mecha-
nisms, progesterone (P4) and estradiol (E2)
mediate secretion of the pituitary gonadotro-
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phins (LH, FSH) during the human ovarian
cycle. For example, ovulation depends upon a
midcycle LH surge induced by sufficiently
high E2 levels. Within clinical samples of US/
European women, low steroid levels are often
associated with disruption of the normal pat-
terns of gonadotrophin secretion. Although
mean levels of ovarian steroids are typically
lower in nonindustrialized populations com-
pared with those in US/European women, lit-
tle attention has been directed to the regula-
tion of ovarian activity in these populations.
We investigated variation in LH, FSH, and
E2, based on assays of blood spots (Worthman
and Stallings, 1994, 1997), collected from sam-
ples of Bolivian women in which mean sali-
vary P4 is about 70% that of US women (Vitz-
thum et al., 2002, 2004). Like salivary P4, se-
rum E2 levels were substantially lower than
those reported for US/European samples.
Nonetheless, gonadotrophin levels were com-
parable to those observed in industrialized
populations. As expected for normal ovarian
cycles, FSH and LH levels were highly corre-
lated, and levels of FSH and E2 were nega-
tively correlated. The absence of elevated
gonadotrophins concurrent with the relatively
lower ovarian steroid levels in these Bolivian
samples suggests modulation of central-pe-
ripheral feedback dynamics, insofar as can be
inferred from absolute levels of these hor-
mones. It remains to be determined if other
possible differences in ovarian feedback mech-
anisms are associated with interpopulational
variation in ovarian steroids.

Supported by NSF, NIMH, and the Univer-
sity of California.
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Assessing fitness levels in an upstate New
York middle school population using longitudi-
nal FitnessGram standardized fitness test
scores. S Walker. Department of Anthropology,
Binghamton University, Vestal, NY.

Levels of physical activity, nutrition, and
body composition among children are signifi-
cant predictors of health outcomes later in
their adult lives. Healthy habits should be
established early in life to reduce the likeli-
hood of having obesity and inactivity-related
health problems as adults. To combat the cur-
rent obesity epidemic, one school district in
upstate New York has implemented several
programs to improve dietary habits and physi-
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cal fitness levels, including the statewide
“Steps to a Healthier New York” and “Give
Me Five” programs. In order to assess the effi-
cacy of existing programs and evaluate pro-
gress in the health of its students, the district
is using the FitnessGram program and soft-
ware to maintain longitudinal records of their
standardized fitness test scores. For this study,
over 600 students in grades sixth, seventh,
and eighth were evaluated in their regular
physical fitness classes from the spring of 2005
to the fall of 2006. Students were scored on
tests of aerobic capacity, including the PACER
test and the mile run, as well as tests of muscu-
lar endurance, strength, and flexibility, includ-
ing curl ups, push ups, and the sit and reach
test. This study compares improvements in fit-
ness tests during the summer months, with
improvements during the winter months, over-
all and for each separate measure of endur-
ance, strength, and flexibility. The students’
strengths and weaknesses are identified, pro-
viding valuable feedback that can be used to
improve the school’s nutritional and physical
fitness programs. This evaluation is the first of
a continuing longitudinal research effort to
monitor and improve the health and physical
fitness of students in the school district.
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Genealogical research and genetic haplotyp-
ing of American founder mutation patients
point to shared ancestry in eighteenth century
German-Americans. KM Walsh, H Hampel, M
Clendenning, A de la Chapelle, DE Crews.
Human Genetics, The Ohio State University,
Columbus, OH.

Hereditary nonpolyposis colorectal cancer,
the most prevalent type of hereditary colorec-
tal cancer, accounts for 2—5% (18,900-47,500
cases) of the worldwide occurrence of colorec-
tal cancer (CRC). In the U.S., where CRC is
among the four most common types of cancer,
a genomic deletion of exons 1-6 of the MSH2
gene has been identified. Originally discov-
ered in seven apparently unrelated American
families, the existence of an identical large
gene deletion suggested that a founder muta-
tion may exist in the United States, wherein
an original progenitor introduced a novel
mutation into the gene pool. This mutation,
the American founder mutation (AFM), con-
fers an autosomal dominant cancer predispo-
sition with an ~80% lifetime risk of HNPCC-
associated cancers.
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To date, 25 families have been identified
which carry the AFM. DNA haplotyping con-
firmed that the first nine shared a common
ancestry. Genealogical research is being con-
ducted to link all 25 families to a common
ancestor, who was the progenitor of the AFM.
The identification of this progenitor, and the
number of generations of ensuing descend-
ants, is the basis for all AFM prevalence esti-
mates. Previous publications claim to have
linked three of the families to a common
ancestor of German descent who arrived in
America in 1727; however, genealogical
research has shown that this may be a prema-
ture conclusion. The 1727 date falls within the
range yielded by haplotype analysis, but
genealogical discoveries indicate previously
published data regarding the progenitor are
off by one generation, altering estimates from
31,000 affected Americans to 16,000 Ameri-
cans. This should not, however, belie the clini-
cal importance of instituting AFM screening
protocols.

95

Cow’s milk consumption and growth of young
children in the United States: Data from
NHANES 1999-2002. AS Wiley. Program in
Anthropology, James Madison University,
Harrisonburg, VA.

The American Academy of Pediatrics recom-
mends that after 1 year of age children can
drink cow’s milk as their primary beverage.
Milk provides a rich source of calcium, Vita-
mins A and D (which are added to commer-
cially available milk in the U.S.), along with
other nutrients such as fat and protein. The
transition from breast milk or formula to cow’s
milk is considered a natural progression in the
dietary maturation of young children, but
aside from its link to iron deficiency in infancy,
relatively little is known about its effects on
child growth and development. Data from
NHANES 1999-2002 were used to describe
cow’s milk consumption patterns among 12—
59-month old children in the U.S. and to test
for relationships between cow’s milk and
growth in weight and height. Milk consump-
tion was measured from a 24-h recall, a 30-day
consumption frequency question, and from
maternal reports of child-feeding practices.
Fifty percent of all children in the sample were
given milk daily, starting at 1 year of age, and
90% of children in the sample reported cur-
rently drinking milk at least once per day.
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Those who drank milk less frequently were at
significantly lower height and weight percen-
tiles than those who drank milk daily, and this
effect persisted when birthweight was con-
trolled for. However, there was ethnic variation
in milk consumption and its effects on height
and weight. Milk intake reported from the 24-h
recall was not associated with weight or
height. Further analysis was conducted to test
whether the timing of the entry of cow’s milk
had any effect on height and weight. These
data suggest that drinking cow’s milk can mod-
ulate early life history parameters.
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Effect of physical activity on changes in post-
partum adiposity and fitness in well-nour-
ished, breastfeeding women. HS Williams, DL
Dufour. Department of Anthropology, Univer-
sity of Colorado, Boulder, CO.

The role of physical activity in the postpar-
tum weight loss of well-nourished lactating
women is not well-understood. Previous stud-
ies examining the relationship between exer-
cise and postpartum weight changes have
been variable in design and have shown con-
flicting results. As part of an ongoing study of
work efficiency in lactation, we have examined
the changes in body weight and adiposity in
26 well-nourished, breastfeeding women with
levels of leisure time physical activity that
varied from very light to heavy. The women
were measured at peak lactation (3.4 *+ 1.1
month) and after weaning (11.2 = 3.0 month).
Adiposity was assessed from five skinfolds,
and fitness was measured as VOsmax using a
standard protocol on a bicycle ergometer. Lei-
sure time physical activity was assessed via
recall, and classified as sedentary-light (<3
METs, 0-2 days per week) or moderate-heavy
(>3 METs, 3-6 days per week) in accordance
with Centers for Disease Control guidelines.
On the basis of a preliminary analysis, weight
loss was not significantly different between
the sedentary-light (n = 13) and moderate-
heavy (n = 13) physical activity groups (9.0 +
4.5 kg and 7.7 = 1.8 kg, respectively). The
sum of skinfolds decreased in both sedentary-
light and moderate-heavy groups (10.3% and
13.4%, respectively), but the difference was
not significant. VOymax increased in both sed-
entary-light and moderate-heavy activity
groups (3.9% and 8.4%, respectively), but
again, the difference was not significant.
These results suggest that increases in physi-
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cal activity may not be a major contributor to
postpartum weight loss.

This research was funded by the Wenner-
Gren Foundation and the Council of Research
and Creative Work, University of Colorado.
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Methods for phenotyping brachydactyly type
A3 and related anomalies in an endogamous
population from eastern Nepal. KD Williams®,
J Blangero?, CR Cottom®!, S Lawrence!, B
Jha®, J Subedi?, S Williams-Blangero?, B
Towne!. 'Wright State University School of
Medicine, Dayton, OH; 2Southwest Founda-
tion for Biomedical Research, San Antonio,
TX; 3Tribhuvan University Institute of Medi-
cine, Kathmandu, Nepal; *Miami University,
Oxford, OH.

Brachymesophalangia (BMP-V), a short
and broad middle phalanx of the fifth digit, is
the most common of all skeletal anomalies of
the hand. When this feature appears alone, it
is clinically known as brachydactyly type A3
(BDA3). Previous researchers have defined
this anomaly in a number of ways, but incon-
sistent definitions have made population com-
parisons difficult, and some definitions allow
for phalanges that do not have the character-
istic shape and size features of BDA3 to be
incorrectly categorized. Our research com-
pares previously used methods for defining
the BDA3 phenotype and evaluates them for
identifying key features of the trait. A high
prevalence of BDA3 has been observed among
children in the Jiri Growth Study, a genetic
epidemiological study of child health con-
ducted in the endogamous Jirel ethnic group
of eastern Nepal. A hand-wrist X-ray is taken
annually of each child to assess skeletal devel-
opment. X-rays of 1,341 Jirel children (669
boys; 674 girls) were examined for presence or
absence of BDA3. Initial analysis identified
BDAS3 in 16.1% of the males and 13.1% of the
females. The large number of related partici-
pants in this longitudinal study makes it an
ideal circumstance to study skeletal develop-
ment. Understanding the causes of this skele-
tal anomaly will ultimately inform our under-
standing of limb and digit development, and
defining this phenotype(s) is an important
task in that endeavor.

Supported by NIH grants F32HD053206,
HD40377, AI137091, A144406, and MH59490.
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Perceived vulnerability associated with ane-
mia among Datoga infants. A Young, Univer-
sity of Arizona, Tucson, AZ.

Epidemiological surveys suggest that iron-
deficiency anemia is common in subSaharan
Africa; however, rates vary between popula-
tions. Research in the Tanzanian highlands
indicates that regional rates of anemia are vari-
able, and are often higher among the Datoga, a
seminomadic Nilotic pastoral group. Such vari-
ation indicates a need for further work on etiolo-
gic agents and responses to anemia among the
Datoga. This study examines how anemia inter-
acts with health and nutrition to create episodes
of increased vulnerability and pivotal points for
natural selection among Datoga children. It
examines the ways that Datoga mothers iden-
tify and respond to episodes of anemia, and the
impact of chronic anemia on child growth pat-
terns. Finally, it discusses the implications of
anemia for long-term health and reproductive
fitness, and the use of local disease etiologies for
tailoring intervention strategies to lower ane-
mia rates. Data for this study was collected as
part of a larger project that uses infant develop-
ment as a framework for examining the evolu-
tionary implications of child health patterns
among Datoga households. Data was collected
between November 2004 and February 2006,
and includes infant health reports, growth and
nutrition information, and hemoglobin data. All
data were collected in 6-month intervals for 35
infants between 2 and 24 months of age. Prelim-
inary analyses indicate that mothers identify
chronically anemic infants as more vulnerable.
However, caretaking responses vary, and are
limited by household and social constraints.
This indicates that interventions must be tar-
geted to local contexts, and additional research
is needed to examine the long-term health and
development implications of variation in mater-
nal responses to infant vulnerability among the
Datoga.

Project funded by: National Science Foun-
dation Dissertation Improvement Grant, Ful-
bright Hays, and a Sigma Xi Grant in Aid of
Research.
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Mitochondrial DNA haplogroup diversity in
three provinces of the Basque Country, Spain.
K Young!, AG Apraiz?, R Rubicz!, MH
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Crawford'. 'Laboratory of Biological Anthro-
pology, University of Kansas, Lawrence, Kan-
sas; “Bilbao, Spain.

The Basques are one of the best-character-
ized populations from a genetic perspective,
with many studies performed involving classi-
cal, HLA, nuclear, mitochondrial, and Y-chro-
mosome markers. Questions remain, however,
concerning the origin of this population, with
the consensus being that they are likely a
remnant of Paleolithic inhabitants of an ice
age refugium south of the Pyrenees. Mito-
chondrial DNA data provide an ideal means of
examining questions of population structure
for maternal lineages, as well as population
history, as mtDNA has a fairly high mutation
rate and is non-recombinant. This study
presents a large set of mtDNA haplogroup
data from three Basque provinces in Spain
(Alava: 6 villages, n = 116; Bizkaia: 17 vil-
lages, n = 225; Guipuzkoa: 10 villages, n =
204). Samples were hierarchically analyzed
for five of the known European mitochondrial
DNA haplogroups using diagnostic RFLPs (H:
—7025Alul; J: —13704BstNI; K: +12308HinfT,
—9052Haell; U: +12308Hinfl, +9052Haell;
and V: —4577Nlalll). As has been reported
earlier in studies using smaller samples (Ber-
tranpetit et al., 1995, Corte-Real et al., 1996),
the majority of Basques in each of the provin-
ces are haplogroup H (Alava - 51.7%, Bizkaia
—46.7%, Guipuzkoa—46.1%). The other hap-
logroups are present at much lower frequen-
cies, with U the second most common at around
15%, while J, K, and V are all found at frequen-
cies under 10%. AMOVA analysis demonstrates
that 98.89% of the variation is found within the
provinces, with the 1.11% variation found
between provinces being only weakly signifi-
cant (p = 0.02). These results suggest mito-
chondrial homogeneity among the Basques.

This work is supported by the Basque Gov-
ernment and National Geographic Project
6935-00.
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Caloric need in households headed by Luo
grandparents. AM Zidron, J Yogo, E Juma,
GH Ice. Ohio University, Athens, OH.

A major problem facing the continent of
Africa as a result of the HIV/AIDS crisis is
malnutrition. Current research investigating
the nutritional status of orphans is conflicting
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in results and conclusions. Several studies
suggest that orphans suffer from a loss of food
security and are therefore more susceptible to
the effects of malnutrition, including
increased morbidity, stunting, and wasting.
However, there are researchers that suggest
that orphans living with their grandmothers
have an adequate nutritional status and do
not differ in nutritional status from nonor-
phaned children. Furthermore, it has been
suggested that having children in the home
can be advantageous to caregivers. As part of
the interview portion of the Kenyan Grand-
parents Study, 389 Luo grandparents (age 73
+ 8) were asked specific questions regarding
each child in the household, including age and
sex. The caloric need for each child in a house-
hold was determined using the American
Heart Association’s “Dietary Recommenda-
tions for Children” and a caloric need per
household was then calculated. Caloric need
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was significantly higher in households headed
by caregivers (3069.38 + 20863.025 vs. 589.33
+ 1246.413, P < 0.001). No significant differ-
ence existed between the number of adults in
caregiving and noncaregiving households
(3.36 £ 2.149 vs. 3.00 = 2.069, P = 0.217);
thus, it is probable that any extra food
required for the household must be acquired
through extra work performed either by the
grandparent or child. Caloric need was not
found to be significant with either anthropo-
metric measures or socioeconomic status.
These results suggest that children are either
not getting the required calories, grandpar-
ents have to work harder, or that children are
contributing to enable adequate household
food.

This project was funded by the NSF grant
0515890, the OUCOM D.O./Ph.D. program,
and the CORE.



