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Adipogenesis
407-P

Adipose Derived Stem Cells Induced By Recombinant
Expressed FGF10
Xunyi Zhang Shanghai, China
Increasing subcutaneous adipose tissue via inducing the hypodermal
adipose derived stem cells (ADSCs) differentiation and maturation is a
novel method. In order to determine the adipogenesis effect of fibroblast
growth factor 10 (FGF10), we isolated and in vitro cultured the ADSCs
from human subcutaneous resected adipose tissue; transfected FGF10
into a human mesenchymal stem cells (MSCs) clone to construct the
recombinant pcDNA3.0-FGF10-MSC which can continuously express aim
protein FGF10; established a co-culture system of ADSCs and recombinant
pcDNA3.0-FGF10-MSC in vitro and subcutaneously injected ADSCs with
commercial FGF10 into nude mice. Through observing the character of
ADSCs; monitoring the adipogenesis related transcription factor C/EBP β
and PPAR γ and measuring the adipose tissue layer of carrier animal can
we get the results which showed that the FGF10 secreted from pcDNA3.0FGF10-MSC could induce ADSCs differentiate into mature adipocyte. It
suggested that FGF10 can promote the adipogenesis effectin situ and the
autotransplantaion of a carrier which can continuously secrete FGF10 may
be utilized for increasing local subcutaneous adipose tissue in cosmetology.

408-P

Berberine Inhibits SREBP-1-Related Clozapine and Risperidone
Induced Adipogenesis in 3T3-L1 Cells
Yueshan Hu Brookings, SD; Eric Kutscher Sioux Falls, SD; Gareth Davies
Brookings, SD
Weight gain is a very prevalent and serious complication associated with
the treatment of second generation antipsychotics. Studies have suggested
that increased peripheral adipogenesis via the SREBP-1 pathway could
beone critical mechanism responsible for this complication. We have shown
in previous studies that berberine, a botanic alkaloid, is an inhibitor of
adipogenesis in models of obesity. In this report we examined the effect of
berberine on clozapine and risperidone induced adipogenesis in 3T3-L1
cells. The cytotoxic effects of clozapine and risperidone both alone and in
combination with berberine in 3T3-L1 cells was determined using standard
MTT assays and monitoring of cellular differentiation was carried out via
Oil-Red-O staining. Analysis of the expression of SREBP-1 and related
genes and proteins was assessed by real-time RT-PCR and Western Blotting.
Results showed that neither clozapine nor risperidone, alone or in combination with berberine had significant effects on cell viability. Cells treated
for eight days with 15 µM clozapine showed an increase in adipogenesis
of 37.4% and 50 µM risperidone increased adipogenesis by 26.5% during
3T3-L1 cell differentiation. The increase in adipogenesis was also accompanied by elevated SREBP-1, PPARγ, C/EBPα, LDLR, and Adiponectin gene
expression. However, more importantly, the addition of 8 µM berberine
reduced the induction of adipogenesis almost completely and was accompanied by a substantial down-regulation of mRNA and protein expression
levels of SREBP-1-related proteins listed above. These very encouraging
results will hopefully lead to the use of berberine as an adjuvant to prevent
weight gain during second generation antipsychotic medication.

409-P

The Inhibitory Effect of Lactobacillus Curvatus HY7601
on Adipogenensis of 3T3-L1 Cells
Do-Young Park, Young-Tae Ahn, Chul-Sung Huh Yongin-si, South Korea
Probiotic bacteria have been reported to have clinically verified beneficial effects on the health of the host. Several probiotics were identified to
be effective in regulating adipose tissue in animal models of obesity. In
order to more investigate the anti-obesity effects of probiotics, maturing
3T3-L1 preadipocytes were treated with the cell extracts of several kinds
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of probiotics (L. suntoryeus, L. fermentum, L. acidophilus, L. ramnosus,
Leuconostoc mesenteroides, L. curvatus). As a result, L. curvatusHY7601
which was isolated from the kimchi, a traditional fermented cabbage
product in South Korea, was shown to decrease lipid accumulation and cell
proliferation in maturing 3T3-L1 preadipocytes significantly by 27 ± 8.7%
and 14 ± 0.6%, respectively. Western blot analysis was used to demonstrate that L. curvatus HY7601 significantly decreased the expression of
the adipocyte-specific transcription factors PPARγ2 and C/EBPα. Oil red
O staining demonstrated that L. curvatus HY7601 reduced the number of
lipid-containing rounded cells. In addition, L. curvatus HY7601 increased
basal lipolysis of mature adipocytes significantly by 15 ± 6.9%. These
results indicate that L. curvatus HY7601 may exert anti-obesity effects by
affecting adipogenesis and cell viability in maturing preadipocytes and
inducing lipolysis in mature adipocytes.

410-P

Obesity Up-Regulates Fibroblast Growth Factor-1 Signaling
Pathway in the Adipose Tissue of Mice
Youngshim Choi, Taesun Park Seoul, South Korea
Fibroblast growth factors (FGFs) are pleiotropic growth factors that control
cell proliferation, migration and differentiation. Despite of new perspectives
for a novel role of FGF-1 as a key adipogenic molecule, signaling pathways
that mediate FGF-1 activity in mammalian cells are still poorly understood.
Moreover, the physiological significance of many pathways influencing
adipocyte differentiation, which has been reported mostly in vitro, needs
to be confirmed in vivo. The present study is aimed to investigate whether
visceral adiposity of mice induced by a high-fat diet (HFD) or leptindeficiency (ob/ob) is accompanied by the regulation of signaling molecules
mediated through FGFR-1. Both HFD-fed and ob/ob mice exhibited significantly higher mRNA levels of FGF-1, cyclin D, E2F transcription factor 1,
peroxisome proliferator-activated receptor (PPAR) γ2, the CCAAT/enhancer
binding proteinand adipocyte protein 2 genes in their epididymal adipose
tissues compared to the values for their respective lean control mice. The
immunoblot results of the epididymal adipose tissues showed that obesity
induced by a HFD or leptin-deficiency led to the elevated phosphorylations
of FGFR-1, ERK and retinoblastoma protein. Taken together, these results
support the possibility that the FGF-1-mediated signaling pathway might be
among the important signaling cascades related to adipogenesis along with
several known signaling pathways. These novel insights into the molecular
mechanism controlling adipose tissue plasticity may provide a functional
network with therapeutic potential against obesity and metabolic disorders.

411-P

Indole-3-Carbinol Prevents Diet-Induced Obesity By Modulating
Expression of Multiple Genes Related to Adipogenesis
and Thermogenesis in Visceral Adipose Tissue of Mice
Yunjung Kim, Soyoung Park, Soyoung Kim, Taesun Park Seoul, South Korea
Indole-3-carbinol (I3C) is a compound found in high concentrations in
Brassica family vegetables, including broccoli, cauliflower, and cabbage
and regarded as a promising chemopreventive agent against various cancers.
This study assesses the protective effect of I3C against diet-induced obesity
in mice. Mice were randomly grouped to receive either a normal diet, highfat (40% energy as fat) diet (HFD) or I3C supplemented diet (1 g/kg diet)
for 10 weeks. I3C supplementation significantly ameliorated HFD-induced
increases in body weight gain, visceral fat-pad weight, and plasma levels
of cholesterol, triglyceride and free fatty acid. The visceral adipose tissue
mRNA levels of uncoupling protein 1 and 3, crucial factors of thermogenesis, and their regulators such as sirtuin 1, peroxisome proliferator- activated
receptor (PPAR) α, PPARγ coactivator 1α, which were down-regulated
by HFD, were normalized by supplementation with I3C. In contrast, I3C
supplementation significantly decreased expression levels of key adipogenic transcription factor, PPARγ2, and its target genes, such as leptin and
adipocyte protein 2, in visceral adipose tissue of mice. Furthermore, HFDinduced up-regulations of inflammatory cytokines (tumor necrosis factor α,
interferon β and interleukin 6) mRNA levels were significantly ameliorated
by I3C. These findings suggest that I3C supplementation has a potential
benefit in preventing obesity and metabolic diseases, and the action for I3C
in vivo may involve multiple independent mechanisms including decreased
adipogenesis and inflammation along with activated thermogenesis.
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412-P

Distorted Adipogenic Capacity of Isolated Stromal-Vascular
Fraction (SVF) Cells From Hyperadipose Male Rats
Guillermina Zubira, Juana Vidal Bravo La Plata, Argentina; Rolf C. Gaillard
Lausanne, Switzerland; Eduardo Spinedi, Andres Giovambattista La Plata,
Argentina
Adipogenesis involves preadipocyte differentiation into mature adipocyte,
and is regulated by endocrine/paracrine signals. We currently evaluated the
adipogenic capacity in SVF cells from adult control (CTR) and hyperadipose (neonatally-treated with L-monosodium glutamate; MSG) male rats.
The peripheral levels of leptin (LEP), insulin (INS) and corticosterone (B)
were determined. Also, isolated SVF cells from retroperitoneal adipose
tissue origin were induced to differentiate in culture up to 10 days. Before
starting differentiation, preadipocyte factor-1 (Pref-1) mRNA was quantified
(RT-PCR real time) in confluent preadipocytes. On day 10 post-differentiation, the culture medium was removed (to measure LEP concentration) and,
intracellular lipid content (Oil-Red O) and gene expression (LEP, PPARγ
and ADIPOQ mRNA levels) were measured. Cell parameters, such as cell
vacuole area and cell nucleus position were determined. MSG rats displayed
high plasma LEP and B levels (p<0.05 vs. CTR), whereas INS remained
normal. Before induction of differentiation, MSG SVF cells revealed a high
(p<0.05 vs. CTR) Pref-1 mRNA expression. On day 10 post-differentiation,
MSG cells showed diminished (p<0.05 vs. CTR) LEP release into the
medium, lipid content and, mRNA levels of LEP and PPARγ but not those
of ADIPOQ. Additionally, low cell vacuole area and diminished percentage
of cells with nucleus situated at the periphery characterized MSG cells. Our
study suggests that in the male MSG rat, the in vitro adipogenic process
pattern seems to be somewhat shifted to the left. Whether the leptin- and
glucocorticoid-rich endogenous environment could be responsible for
distorted adipogenesis in MSG rat requires a deeper research.

413-P

Adipocyte Size But Not Number Increases in Acquired Obesity
Sini Heinonen Helsinki, Finland; Erik Arner Stockholm, Sweden; Aila Rissanen,
Hannele Yki-Jarvinen, Jaakko Kaprio Helsinki, Finland; Peter Arner Stockholm,
Sweden; Kirsi Pietilainen Helsinki, Finland
Introduction: The genetic and environmental contributions of adipocyte
size and number in obesity are not fully understood. Methods: We measured subcutaneous adipocyte size, number and morphology (hypertrophy/
hyperplasia=difference between measured and expected adipocyte volume
given by a curved-line fit for a corresponding body fat mass in DEXA) in a
unique sample of 14 weight-discordant, 9 concordant monozygotic (MZ) and
11 discordant dizygotic (DZ) twin pairs aged 22-27 y from five birth cohorts
of Finnish twins (n=5500 pairs), Results: MZ concordant co-twins were
indistinguishable for all adiposity measures. In MZ pairs discordant for BMI,
the obese co-twins (mean±SE BMI 30.6±0.5 kg/m2), as compared to the nonobese co-twins (25.3±0.5 kg/m2, p<0.001), had larger adipocytes (603±51 vs.
374±33 pl, p<0.001) and hypertrophic adipose tissue morphology (68±33 vs.
-1±24 pl, p=0.03) but no difference in total adipocyte number (6.2±3.0·1010 vs.
6.5±4.5·1010, p=0.57). Despite larger differences in BMI (21.9±0.8 vs. 31.8±1.2
kg/m2, p<0.001) and adipocyte volume (595±59 vs. 270±33 pl, p<0.001), no
differences in morphology or adipocyte number were observed between DZ
discordant co-twins. The extreme similarity in adipocyte volume (rconcordant=0.98,
rdiscordant=0.80, p<0.001), morphology (rconcordant=0.76, rdiscordant=0.52, p<0.06),
and number (rconcordant=0.86, rdiscordant=0.56, p<0.05) within MZ pairs but nonsignificant correlations within DZ pairs (r=0.06, 0.06, 0.42) suggest significant
genetic control of these measures. In both MZ and DZ pairs, within-pair differences in morphology (hypertrophy) correlated positively with adipocyte volume
(r=0.74/0.92, p<0.001) and negatively with adipocyte number (r=-0.81/-0.86,
p<0.001). Discussion: Adipocyte size and number are genetically determined,
but only adipocyte hypertrophy increases in acquired obesity.

414-P

In Vivo Sythesis of Brown Adipose Tissue
Jamie R. Klements, Esther Cheng Oxford, OH; Zhenqing Zhou La Jolla, CA;
Paul A. Harding Oxford, OH

(ADAM 12) and heparin-binding EGF-like growth factor (HB-EGF) in
adipogenesis. ADAM 12, a member of the ADAM family of transmembrane
metalloprotease-disintegrins, has been implicated in a number of biological
activities including adipogenesis. HB-EGF, a member of the EGF family, is
synthesized as a transmembrane precursor (pro-HB-EGF). A soluble ADAM
12 (ADAM 12S) and furin protease stimulate ectodomain shedding of proHB-EGF and releases a mature, soluble ligand, which binds to EGF receptors. Upon ectodomain shedding, a carboxyl-terminal domain of HB-EGF
(HB-EGF-C) consisting of the transmembrane and cytoplasmic domains is
generated. Recent results from our lab have demonstrated the HB-EGF and
ADAM 12S co-expression in a number of cell lines results in BAT. Taken
together, these data suggest that ADAM 12S stimulates adipogenesis in an
HB-EGF dependent manner. Currently, our lab is attempting to recapitulate these results in vivo. We are generating adenovirus vectors expressing
HB-EGF and a second expressing ADAM 12S in order to co-infect mice to
identify BAT production in vivo. Additionally, HB-EGF transgenic mice and
ADAM 12S transgenic mice are being bred to demonstrate muscle-specific
BAT production. These data are likely to provide insight into the molecular
pathway of BAT production and impact areas such as obesity.

415-P

The Dual Effect of Hypoxia on Adipogenesis
Joana Rosmaninho-Salgado, Patricia Marques, Vera Cortez, Magda Santana,
Janete Santos, Claudia Cavadas Coimbra, Portugal
The role of hypoxia on adipose tissue regulation is controversial. The aim
of this work was to study the role of hypoxia on adipogenesis. We used the
oxygen quelator CoCl2 to mimic hypoxia and the 3T3-L1 cell line as a cell
model. Cells were incubated during 24 and 48h with CoCl2 (0.1 – 100 μM)
and the high concentrations CoCl2 (100 μM) increased pre-adipocyte proliferation. Differentiation was quantified by oil red-O assay and by PPARγ
expression by immunocytochemistry and Western blotting. Low concentrations of CoCl2 (0.1 and 1 μM) and CoCl2 100 μM induced lipid accumulation, suggesting that hypoxia induces adipocyte differentiation. The HIFα
inhibitor, (genistein, 1 μM), inhibited the stimulatory effect of low concentrations of CoCl2 (0.1 and 1 μM) on lipid accumulation, but no changes were
observed with CoCl2 (100 M). Moreover, PPARγ2 was expressed in the presence of low concentrations of CoCl2 (0.1 and 1 μM) but no expression was
observed with high concentration of CoCl2 100 μM. Our results demonstrate
that low levels of hypoxia induced adipogenesis, but high levels of hypoxia
inhibit adipogenesis with lipid accumulation in adipocytes contributing to
obesity.

416-P

Effects of Long Chain Polyunsaturated Fatty Acids on
Adiponectin Secretion in Differentiated Human Preadipocytes
Sophie Drapeau, Pascal Imbeault Ottawa, Canada
Adiponectin is a fat cell-derived protein known to positively modulate
several biological functions. Adiponectin secretion is mediated through the
peroxisome proliferator-activated receptor (PPAR) γ, a nuclear receptor
that is highly abundant in fat cells. Certain fatty acids can act as endogenous ligands for PPARγ. The purpose of this study was to examine the
effect of certain types of fatty acids on adiponectin secretion and clarify
whether this effect is under the influence of PPARγ. Human preadipocytes
from the subcutaneaous abdominal depot were differentiated for 2 weeks
and exposed to 125μM of different fatty acids: saturated (palmitic acid
(PA)) or long chain omega-3 polyunsaturated (docosahexaenoic acid
(DHA) or eicosapentaenoic acid(EPA) for 24 hours. Levels of adiponectin
following PA exposure did not change. DHA and EPA increased adiponectin levels by 13.6% (P<0.05) and 26% (P= 0.09), respectively. These
effects were partially conteracted with the addition of a PPARγ inhibitor
(GW9662). Taken together, these results confirm the positive effect of long
chain omega-3 polyunsaturated fatty acids on adiponectin levels in differentiated human preadipocytes. These effects seem to be partially mediated
by PPARγ receptors.

Obesity is a disease with excessive fat accumulation in the body and is
associated with a number of disorders. Brown adipose tissue (BAT) is an
area of interest to combat obesity. To study the molecular and cellular basis
of obesity, we investigated the role of a disintigrin and metalloprotease
S138 For author conflict of interest information, see page S228
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417-P

Effects of Physical Detraining on Adipose Cells: Analysis of Cell
Number and Metabolism
Rogerio A.L. Sertié, Sandra Andreotti, Miguel Luiz Batista Jr., Thais LimaSalgado, Ariclecio C. de Oliveira, Andre Proenca, Rui Curi, Fabio Bessa Lima
Sao Paulo, Brazil
All adaptations acquired through physical training are reversible during
inactivity, but the consequences of detraining on adipose tissue are poorly
known. The objective was to investigate the physical detraining effects on
metabolism and cellularity of rat periepididymal adipose tissue. Male Wistar
rats, ageing 6 weeks, were divided in 3 groups: trained (T) for 12 weeks;
detrained (D), (trained for 8 weeks and detrained for 4 weeks), and agematched sedentary (S). Training consisted in treadmill running sessions
(1h/day, 5d/week, 60-85% of the VO2Max). The adipocyte sectional area of
group D was significantly bigger than T and S (3474±1296vs1945±1160v
s2492±1187, respectively). Compared to T the cells of D animals showed
50% increased ability to perform lipogenesis. Basal lipolysis did not change
between the groups . A 15% reduction in apoptosis was observed in groups T
and D in relation to S. Some gene expressions were changed in D vs S: adiponectin (3-fold up) and PPAR-gamma (2-fold up). PREF-1 gene was 3-fold
higher in T vs S. These results strongly suggest that adipogenesis was stimulated in this group. Conclusions: Detraining causes significant increase in
adipocyte size and lipogenic capacity. As PE fat cell apoptosis was reduced
in D and T, these results suggest that adipose tissue changes following
detraining can potentially be obesogenic. Finalcial support: FAPESP, CAPES

418-P

The Effect of Resveratrol on the Differentiation of hMSCs
Lindsay Peltz, Jessica Gomez, Negar Atashpanjeh, Frances Alencastro, Yuanxiang
Zhao Pomona, CA
Resveratrol is a natural phytoalexin found in plants. It is a potent antioxidant and inflammatory suppressant that has been shown to extend lifespan
in C. elegans, Drosophila, fish, and mice. It has also been implicated to
have anti-tumorigenic and anti-adipogenesis effect in animal or animal cell
models. All of these attributes may potentially apply to humans as well.
However, very limited research has been conducted using human cells.
We have studied the effect of short- and long-term resveratrol exposure on
human adipogenesis, osteogenesis, and adult stem cell self-renewal by using
human mesenchymal stem cells (hMSCs) as our in vitro cell model. hMSCs
are multipotent adult stem cells that normally reside in multiple tissues
including bone marrow and adipose tissue. They can differentiate into
many different mature cell types, including but not limited to adipocytes,
osteoblasts, chrondrocytes, and neurons upon receiving appropriate external
stimuli. Our study demonstrated that Resveratrol had dosage dependent
effect on the development of hMSCs. At concentrations greater than 10uM
Resveratrol was found to be toxic to hMSCs. At concentrations equal or
higher than 5uM, it inhibited both osteogenic and adipogenic differentiation
of hMSCs, whereas at concentrations equal or less than 1uM it significantly
promoted osteogenic differentiation of hMSCs but slightly inhibited adipogenic differentiation of these cells. Our results suggest that Resveratrol
could be a beneficial non-dietary supplement for treating human conditions
including obesity and osteoporosis, however, cautions need to be taken on
the recommended daily dosage of synthetic Resveratrol in order to achieve
a balanced outcome.

Adipose Tissue Biology
419-P

Weight Loss After Gastric Bypass Surgery in Women Is
Associated With a Metabolically Favorable Decrease in 11b
Hydroxysteroid Dehydrogenase 1 Expression in Subcutaneous
Adipose Tissue
Kotryna Simonyte, Tommy Olsson Umea, Sweden; Ingmar Naslund Orebro,
Sweden; Jan-Erik Angelhed Gothenburg, Sweden; Lars Lonn Copenhagen,
Denmark; Cecilia Mattsson Umea, Sweden; Eva Rask Orebro, Sweden
Increased cortisol concentrations in adipose tissue are found in obese
subjects. This links to an upregulation of 11 βhydroxysteroid dehydrogenase 1 (11βHSD1), converting inactive cortisone to active cortisol. Positive
associations between 11βHSD1 in fat and different features of the metabolic
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

syndrome have been reported, including increased circulating leptin,
decreased adiponectin levels and disturbed fatty acid recycling. However,
there is a need on studies regarding a putative reversibility of 11βHSD1
after weight loss. We hypothesized that obesity-related overexpression of
11βHSD1 is reduced after weight loss, associated with changes in leptin,
adiponectin, and phosphoenolpyruvate carboxykinase (PEPCK). Twentyseven obese women underwent gastric bypass surgery with collection of
subcutaneous fat biopsies and blood before and two years after surgery.
Adipose expression of 11βHSD1, leptin, adiponectin, and PEPCK mRNA
were analyzed with real-time PCR; serum leptin and adiponectin levels
with ELISA. BMI and waist circumference decreased significantly (44.4 vs.
30.8 kg/m2 and 121.9 vs. 90.6 cm, respectively). 11βHSD1 expression decreased four-fold (P<0.001). Leptin and adiponectin expression
decreased, with concomitantly decreased circulating leptin and increased
adiponectin levels. 11βHSD1 correlated with circulating leptin levels,
before and after surgery (P<0.001). PEPCK expression did not change;
however a correlation between 11βHSD1 and PEPCK observed before
was lost after weight loss (P< 0.05 vs. P< 0.99, respectively). Weight loss
links to metabolically favorable changes in 11βHSD1 expression in fat and
circulating levels of leptin and adiponectin. The reduction of 11βHSD1 in
fat after weight loss suggests that up-regulation of this enzyme is a consequence, rather than a cause, of obesity.

420-P

Novel Role of DRG2 in the Regulation of Lipid Metabolism
Jae Geun Kim Ulsan, South Korea; Sung Goo Kang Kimhae, South Korea; Byung
Ju Lee Ulsan, South Korea
Developmentally regulated GTP-binding protein 2 (DRG2) is an uncharacterized member of the Obg family, an evolutional branch of GTPase
superfamily proteins. There are at least two distinct members, DRG1 and
DRG2. They both are widely expressed in human and mouse tissues and
show a very similar distribution pattern, which suggests that these two
DRGs have similar functions. Although pattern of DRG2 expression in
mammalian system has been reported, physiological function of DRG2 is
unclear. We generated DRG2 transgenic (TG) mice overexpressing DRG2
to characterize its physiological roles in vivo. DRG2 TG mice showed
interesting phenotype related with lipid metabolism: increased ependydimal
fat content without significant change in body weight; increased serum
concentration of metabolic parameters such as insulin and leptin with overt
glucose intolerance. Several marker genes involved in lipogenesis were
increased in white adipose tissue of these animals. These findings suggest
that DRG2 is an important regulator in controlling lipid metabolism and in
the development of insulin resistance.

421-P

The Effect of CART on Lipid Metabolism in Rat Adipocytes
Elin Banke, Matteo Riva, Nils Wierup, Eva Degerman Lund, Sweden
Cocaine- and amphetamine-regulated transcript (CART) is a peptide
expressed in the nervous system and in endocrine cells, e.g. in pancreatic
islets. CART deficient mice exhibit islet dysfunction, impaired insulin
secretion and increased body weight. A mutation in the CART gene in
humans is associated with reduced metabolic rate, early onset obesity and
diabetes. Furthermore, CART is upregulated in type-2 diabetic islets and
regulates islet hormone secretion in vitro. While the function of CART in
the nervous system and pancreatic islets has been extensively studied, its
role in adipose tissue is yet to be discovered. To investigate the effects of
CART on adipocytes, lipolysis in primary rat adipocytes was examined as
well as the expression and activity of key proteins in the cAMP- and insulin
signaling pathways. We found that stimulation with 100nM CART for 10
minutes significantly potentiates isoprenaline (Iso) induced lipolysis, which
was supported by a potentiation of hormone sensitive lipase (HSL) activation (phosphorylation of Ser 563). CART also activated HSL by itself, without increased lipolysis. Instead, a small but significant inhibition of lipolysis
was seen with CART on its own. This was explained by the small activation
of protein kinase B (PKB) (phosphorylation of Ser 473) induced by CART.
Consistent with this, CART significantly potentiated the antilipolytic effect
of insulin (Ins). However, in the absence of Iso, CART inhibited Ins induced
activation of PKB. In conclusion, in adipocytes CART seems to regulate
different pathways depending on the surrounding conditions. The function
of CART in adipocytes needs further investigation.
For author conflict of interest information, see page S228 S139
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422-P

Adipocyte Dysfunction and Obesity
Akiff Manji, Amy Hung, Susanne M. Clee Vancouver, Canada
Obesity is associated with an increase in adipocyte size and number.
Increased adiposity is correlated with many measures of cell dysfunction
(e.g. inflammation, endoplasmic reticulum (ER), oxidative and hypoxic
stress). Although these changes are concurrent with cell hypertrophy during
the development of obesity, most markers of cell dysfunction have not been
shown to occur exclusively in large cells. It remains to be shown whether
these pathways are specific to hypertrophic cells or whether adipose tissue
dysfunction is related to systemic changes happening simultaneously as a
result of excess nutrients. In this study, male C57BL6 mice were fed a high
fat diet from weaning to an age of 20 weeks. At 4, 8, 12, 16, and 20 weeks
of age adipocytes were isolated from epididymal fat, and were separated by
size into large and small fractions. Expression of genes related to cell stress
and dysfunction were compared in both fractions for these various time
points. Adipose tissue (AT) sections from the same mice were collected
for histological analysis of crown-like structure formation and apoptosis.
Consistent with other studies, leptin expression was increased in large cells
versus small cells. Changes in the expression of pro-inflammatory factors
and ER-stress markers were also observed between the two fractions. Our
results show specific changes in genes expression between large and small
adipocytes and suggest that adipocyte hypertrophy may directly contribute
to adipose tissue dysfunction during the development of obesity.

423-P

Differential Transcript Expression Associated With Weight Gain
During the First 6 Months Following Kidney Transplantation
Ann Cashion, Fridtjof Thomas, Lijing Xu, Ramin Homayouni Memphis, TN
Kidney recipients gain significant weight during the first year following
transplantation; some as much as 70-80 lbs. Resulting obesity has led to
cardiovascular disease, the primary cause of death in this group. Surprisingly, immunosuppression therapy (i.e., prednisone) is not the primary
cause of weight gain, suggesting that other factors including genetics
may play a strong role. The purpose of this study is to investigate if gene
expression is associated with weight gain. Methods: Weights and clinical
data from 26 kidney recipients (42% white, 42% men, 48 mean age) were
obtained at time of transplant (base), 3 and 6 months following transplantation. Subcutaneous adipose tissue was obtained during transplant surgery.
RNA was isolated from the tissue using Trizol plus RNeasy Lipid Kit
and examined by Affymetrix Human Gene 1.0 ST Array. Analysis was
performed using GeneSpring and GeneIndexer software programs. Gene
expression levels were correlated with 6-month- weight-change using a
multivariate regression model, controlling for race and gender. Findings:
6-month-weight-change ranged from -5% to +23%. Race and Gender
accounted for 27% of the variation in weight gain. The levels of 1936
transcripts were highly correlated with weight gain, when controlled for
race and gender, of which 22 are associated with obesity in the literature.
Polymorphisms in several of these genes are documented. Conclusion:
Transplant recipients have significant variation in weight gain and our data
support looking beyond the usual medication/lifestyle relationships and
exploring gene-environment interactions.

424-P

Competitive Relationship Between Marrow Adipose Tissue and
Bone in Caucasian Women
Wei Shen, Jun Chen, Mark Punyanitya New York, NY; Sue Shapses
New Brunswick, NJ; Steven Heymsfield Rahway, NJ
Background: Our previous research showed that there was a strong inverse
relationship between BMAT measured with whole-body MRI and bone
mineral density (BMD) measured by DXA in Caucasian women. It is
unclear whether BMAT is a cause or effect of bone loss. Methods: Total
body and pelvic BMAT were evaluated in 56 healthy Caucasian women
(age 18-88 yrs, mean±SD, 47.4 ± 17.6 yrs; BMI, 24.3 ± 4.2 kg/m2) with
T1-weighted whole-body MRI. BMD was measured using whole body
dual-energy absorptiometry (DXA). Results: A strong negative correlation was observed between pelvic BMAT and whole body BMD in both
the younger group who are at or are approaching peak bone mass (PBM)
(age 18.0 to 39.9 years old) (r = -0.732, n = 24) and the older group who
potentially have bone loss (PoBL) (age >= 40.0 years old) (r = -0.671,
S140 For author conflict of interest information, see page S228

n=32). A regression model was developed with whole body BMD as the
dependent variable; independent variables included pelvic BMAT, age,
weight, total body fat and subject group (younger PBM vs. older PoBL).
Plausible interactions were also included in the regression model. Neither
subject group nor its interaction with BMAT significantly contributed to the
BMD prediction (p=0.661, p=0.414 respectively). Conclusion: Our findings
indicate that an inverse relationship between BMAT and BMD exists before
bone loss occurs in Caucasian women. This result provides macro-imaging
level support for the concept that bone loss may be a result of preferential
differentiation of mesenchymal stem cells from osteoblasts to adipocytes.
(NIH-DK082937)

425-P

Mechanisms Underlying Stimulatory Effects of Chronic Insulin
on Basal Lipolysis in Human Adipocytes
MiJeong Lee, Petr Brauner, Susan K. Fried Boston, MA
We confirm the original observation from U. Smith that long-term with
insulin (7d, 7nM), increases spontaneous lipolysis during culture of human
adipose tissue fragments; the effect is apparent in the absence or presence
of dexamethasone (dex, which itself lowers basal lipolysis). The insulininduced increase in lipolysis is associated with an increase in adipose tissue
triglyceride lipase (insulin + dex vs dex alone, p<0.05). Because chronic
culture with insulin induces the expression of inflammatory cytokines in
adipose tissue explants that contain multiple cell types, insulin may increase
lipolysis indirectly. We therefore studied primary cultures of newlydifferentiated human adipocytes. After differentiation, cells were maintained with 10 nM insulin + 10 nM dex for 3-4 day, deprived of hormones
for 2h, and reexposed to 10 nM insulin for up to 48h (in the absence or
presence of dex). Lipolysis during culture, assessed by glycerol accumulation, was increased by insulin (~2-fold) both in the presence or absence of
dex. To better assess the effect of chronic insulin on lipolytic capacity, after
culturing with insulin (+/- dex for 24h), cells were washed and tested during
an acute 2h incubation in KRB-5 mM glucose- 4% albumin buffer. Insulin
significantly increased basal (~2-fold) but did not affect isoproterenolstimulated lipolysis. Cells cultured with insulin + dex were sensitive to the
acute antilipolytic effect of insulin. We conclude that chronic exposure to
the hyperinsulinemia in obesity may directly contribute to elevated basal
lipolysis and hence to increased systemic fatty acid flux.

426-P
This abstract has been withdrawn.

427-P

Subcutaneous and Visceral Adipose Tissue Clock Genes
Expression in Patients With Different Degrees of Obesity
Melissa M. Zanquetta, Maria Lucia Correa-Giannella, Daniel Giannella-Neto,
Paulino A. Alonso, Ligia M.M.V. Guimaraes, Detlev M. Bellandi, Alberto Meyer,
Daniel L. Paulillo, Danilo Z. Chammas, Jose Ricardo C. Silvino, Sandra M.F.
Villares Sao Paulo, Brazil
Aims: Disrupted circadian rhythms are associated with obesity and metabolic alterations. Adipocytes possess an intrinsic circadian clock mechanism
and rhythms in adipose tissue metabolism are well established. CLOCKand
BMAL1 gene expressions in subcutaneous (SAT) and visceral (VAT) adipose
tissues of obese patients were investigated at morning (a.m.) and afternoon
(p.m.) periods, as well as its interactions with obesity degrees and its disturbances. Methods: SAT and VAT biopsies were obtained from 100 patients
(41±12 years) undergoing abdominal surgeries a.m. (8h-12h) or p.m.
(12h-17h). Subjects were classified by their body mass index (BMI-kg/m2):
18.5-24.9 (normal), 25-29 (overweight), 30-39.9 (obesity), ≥40 (morbidobesity). Glycemia, total cholesterol, HDL, LDL, VLDL and triglycerides
were determined in the fasting state. Arterial systolic and diastolic blood
pressures were also measured. CLOCK, BMAL1 and GAPDH expressions
were evaluated by qRT-PCR using fluorescent-labelled probes (TaqMan,
Applied Biosystems). Results: BMI was statistically different between
groups. Obese and morbid-obese patients showed increased glycemia,
triglycerides, VLDL and systolic and diastolic blood pressures (P<0.05),
and SATCLOCK andSATBMAL1 p.m. expressions were significantly
reduced, in comparison to normal and overweight subjects. VATBMAL1
a.m. and p.m. expressions were higher when compared to SATBMAL1.
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Positive correlations were observed a.m.: CLOCK vs BMAL1 in SAT and
VAT, SATBMAL1 vs HDL, VATBMAL1 vs BMI. At afternoon, SATCLOCK
was positively associated to SATBMAL1 and triglycerides, and SATBMAL1
was negatively associated to BMI and glycemia. Conclusions: Obesity is
associated to disrupted rhythmicity of CLOCK and BMAL1 expressions,
with a different pattern of modulation between SAT and VAT.

428-P

Antioxidants Decrease Lipolysis and Lipid Synthesis
in Human Differentiated Adipocytes
Sarah A. Krawczyk, Jude T. Deeney, Barbara E. Corkey Boston, MA
Background: It is established that reactive oxygen species (ROS) partially mediate the aberrant effects of chronic inflammatory states such as
obesity. The physiological role of ROS is less well understood. The goal of
this research was to examine the effect of ROS on a number of adipocyte
functions, including triglyceride synthesis and lipolysis. We addressed this
question by treating cells with the ROS scavenger, diphenyliodonium (DPI).
Methods: Human subcutaneous preadipocytes were obtained from patients
after panniculectomy surgery. Following isolation and expansion, cells were
differentiated for 12 days into adipocytes. Cells were then treated with DPI
and labeled with tritiated oleate (3H-FA) as a tracer to assess lipid synthesis.
Lipid synthesis was detected by thin layer chromatography (TLC). Glycerol
release was measured using an enzyme-linked assay. Protein was assessed
by western blot. Results: There was a decrease in glycerol released into the
media of cells treated with 10 µM DPI for either 1 or 4 hours, as compared
to control cells under basal conditions. Under stimulated conditions, using
5 µM forskolin, this same finding held true. Both triglyceride (TG) and diglyceride (DG) synthesis were also decreased with DPI treatment compared
to control under basal and stimulated conditions. There was a decrease in
PKA activation by DPI compared to control. Conclusions: Data indicate
that DPI treatment decreased both basal and stimulated lipolysis and neutral
lipid synthesis. This may be due to specific decreases in TG synthesis,
lipolysis, or a global effect on lipid turnover.

429-P

Leptin Expression Is Selectively Upregulated in Obese
Omental Fat
Jose L. Walewski, Paul D. Berk New York, NY
Introduction: Leptin is an adipokine that is expressed by various fat depots.
While earlier studies reported that Leptin expression varies between omental,
subcutaneous and mesenteric tissues, there is little data comparing expression of leptin at different tissue depots between obese and normal patients.
Methods: Surgical samples were collected under CUMC IRB approved
consent, and stored at -80oC in RNAlater. Total RNAs from omental
(7 obese, 4 controls) and subcutaneous (5 obese, 4 controls) fat depots were
collected from the same patients. cRNAs were generated using standard
protocols, and hybridized overnight to Codelink Human Whole Genome
microarrays. Median normalized expression data (arbitrary expression units)
were analyzed by the GeneSifter Data package. Results are presented as
mean +/- SEM. Results: Total Leptin expression was not significantly higher
in obese vs normal fat, (90.7 +/- 15.1 vs. 77.7 +/- 24.9). There is a large
difference in leptin expression between normal subcutaneous and ometal fat
(130.5 +/- 30.8 vs. 24.9 +/-8.6), while in obese samples, the difference in
leptin expression between the depots was less pronounced (118.4 +/- 30.0
vs 71.0 +/- 11.6; sub cu vs. omental). Leptin expression does not change
between obese and normals at the subcutaneous depot (130.5 +/- 30.8 vs
118.4 +/- 30.0). However, a dramatic increase in leptin expression was seen
in the obese vs normal omental fat samples (71.0 +/- 11.6 vs 24.9 +/- 8.6).
Conclusions: The obese state alters leptin expression in the omental depot,
while expression is unchanged in subcutaneous fat from the same patients.

430-P

Regional Differences in Adipose Tissue in the Sinclair Minipig
Suzanne Booker, Cheryl Kojima, Julia Gouffon, Shelley Newman, Steven Minkin,
Henry Kattesh, John Biggerstaff, Naima Moustaid-Moussa Knoxville, TN
Obesity has reached epidemic proportions worldwide, and mounting evidence has implicated adipose tissue endocrine and inflammatory function in
obesity-associated co-morbid conditions. Further, different adipose depots,
visceral (VF) and subcutaneous (SQF), exhibit differential physiological
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properties and metabolic profiles. In this study we sought to elucidate and
characterize depot-specific differences in the Sinclair minipig, a porcine
model with similar physiologic properties to humans. RNA was isolated
from 8month-old minipigs and processed using the Porcine Affymetrix
Gene Chip oligonucleotide array. Only transcripts for which expression
differed between treatments by 2-fold or greater with Step-up p value <
0.05 were noted. Using this cut off, we identified 598 transcript IDs whose
expression changed by >2 fold. From this subset of the transcriptome, 471
IDs were up-regulated vs. 127 down- regulated in SQF compared to VF.
Interestingly, the genes that that were up-regulated in SQF vs. VF included
both pro- and anti-inflammatory genes such as ESR 1, while those downregulated included pro-inflammatory and lipogenic genes such as IL-18and
FASN, respectively. Histological analysis of adipose tissue from minipig
and commercial pigs revealed that minipig but not commercial pig SQF
contained significant connective tissue compared to VF. Moreover, VF but
not SQF from commercial pigs expressed significant levels of calprotectin,
a monocyte and immature macrophage membrane marker, as assessed by
immunofluorescence, compared to VF. In conclusion, these studies support
the relevance of the porcine model for human obesity and studies of adipocyte biology and inflammation. This work was funded by USDA AFRI, UT
AgResearch and UT-ORC.

431-P

Retinol-Binding Protein 4: Impact of Circulating and Tissue
Expression Levels on Adiponectin
Jiegen Chen, Alfonso Torquati, Zehra Pamuklar Durham, NC; Anna Spagnoli
Chapel Hill, NC
Introduction: The role of retinol-binding protein4 (RBP4) in obesity
remains undetermined and its relationship with other adipokines and inflammatory markers has not been examined in detail. Therefore we aimed to
investigate the relationships of RBP4 and adiponectin. Method: Fasting
serum and two biopsies of subcutaneous (SC) and omental (OM) fat were
obtained from the following three groups: 1) subjects (n=41) with class
II and III obesity undergoing GBS; 2) subjects (n=12) status post GBS
(>12 months follow up) undergoing elective surgery; 3) non-obese control
subjects (n=16) undergoing elective a surgery. Adiponectin and RBP4 gene
expression was studied by quantitative RT-PCR. Adipose stem cell (ASC)
isolated from lean subjects and induced to differentiate into adipocytes
were used to investigate cross-talking between RBP4 and adiponectin in
the adipogenesis process. Results: RBP4 expression significantly correlates
with tissue expression of adiponectin (SC: r=0.29, p<0.05; OM: r=0.32,
p<0.01), and SC RBP4 expression also correlates to BMI (r=0.24, p<0.05).
OM RBP4 expression correlates to plasma adiponectin (r=0.35, p<0.01) and
SC adiponectin expression (r=0.32, p<0.01). There are no significant differences in plasma RBP4, SC and OM RBP4 expression among three groups.
RBP4 and adiponectin expression showed a similar pattern of induction
during the ASCs differentiation into adipocytes. Conclusion: In our study
RBP4 and adiponectin were positively correlated in different fat depots.
Interestingly, this correlation was also previously described in SC of nonobese individual. The mechanisms that underlie the association between
these two adipokines may be related to the reported autocrine action of
adiponectin on primary adipocytes described previously.

Integrative Physiology – Neural
432-P

Mechanisms For Dietary Fat Induced Insulin Resistance
in Brain Cells
Hyoungil Oh, MieJung Park, David A. York Logan, UT
Dietary fat has a critical role in the development of central insulin resistance. Three days high fat diet induces complete amygdala insulin resistance (loss of the anorectic response to insulin) before the onset of peripheral insulin resistance. To investigate the mechanism through which dietary
fat induces insulin resistance in the brain, we used a mouse hypothalamic
cell line (GT1-7) and a primary culture of rat amygdala. Insulin (50nM)
increased phosphorylation of Akt at serine 473, the critical step in insulin
signaling transduction, in both GT1-7 and amygdala primary cells. We
tested the effect of saturated (palmitic acid, PA), mono-unsaturated (oleic
acid, OA), and poly-unsaturated (linoleic acid, LA and Linolenic acid, LN)
fatty acids on insulin stimulation of Akt phosphorylation. PA (5-25uM)
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significantly decreased the insulin stimulation of Akt phosphorylation in
both GT1-7 and amygdala primary cells. LN alone increased Akt phosphorylation in amygdala primary cells. OA, LN and LA did not affect insulin
stimulated Akt phosphorylation in GT1-7 cells. Since we have shown that
PKCtheta expression is increased in brain of animals fed a high fat diet,
we investigated the involvement of PKCtheta as a mediator of the saturated
fatty acid effect on insulin signaling. GT1-7 cells transfected with PKCtheta
showed greater depression of insulin-stimulated Akt phosphorylation
level compared to non transfected GT1-7 cells in response to PA. The data
suggests that the high levels of saturated fatty acids found in a high fat diet
might directly reduce insulin sensitivity by inhibiting Akt phosphorylation
through activation of PKCtheta.

acid on ER stress and leptin sensitivity in neurons is unknown. We studied
the ability of fatty acid exposure to cause ER stress and leptin resistance in
hypothalamic neuronal cell lines (GT1, GnRH-derived; N43/5, POMCderived). Methods and Results: To determine the effect of palmitic acid
exposure on ER stress in neurons, we evaluated XBP-1 and CHOP mRNA
expression. Palmitic acid exposure increased XBP-1 alternative splicing
and CHOP expression in neurons. To determine the leptin sensitivity, we
transfected the cells with leptin receptor plasmid and studied leptin-induced
STAT3 activation using luciferase assay. Palmitic acid exposure decreased
leptin-induced STAT3 activation in the neurons. Conclusion: Direct free
fatty acid exposure induced ER stress and leptin resistance in cultured
hypothalamic neurons.

433-P

436-P

Hypothalamic Expression of New Loci Associated With Obesity
in Diet-Induced Obese Rats
Ruth Gutierrez-Aguilar, Dong-Hoon Kim, Stephen C. Woods, Randy J. Seeley
Cincinnati, OH
Genome-wide association studies are a powerful tool for revealing genes
associated with common human obesity. New loci associated with obesity
have recently been reported, but their function and metabolic implications remain to be elucidated. In order to identify the role of many of these
obesity-related loci, the closest genes to the polymorphism of each locus
were selected and their expression was compared in the hypothalamus of
Long-Evans rats maintained on low-fat chow or a high-fat diet (HFD) for
6 weeks. From a total of 20 genes analyzed, seven genes (ETV5, FTO,
GNPDA2, KCTD15, TMEM18, MC4R and SH2B1) were down-regulated
in the hypothalamus of HFD compared to chow rats. The gene expression
was also measured in fasted and fed states and only KCTD15 was downregulated in fasting on the chow diet. In conclusion, novel genes found to
be associated with obesity are regulated by a HFD. These results suggest a
potential role of these genes in the regulation of energy balance.

434-P

Structural Insights Into the Role of the Human Melanocortin
3 Receptor Cysteine Residues on Receptor Function
Yingkui Yang, David McPherson, Carroll Harmon Birmingham, AL
Background: Melanocortin-3 receptor (MC3R) plays an important role
in the regulation of energy homeostasis. Cysteine residues in G-protein
coupled receptors plays important role in receptor function. The present
study is to determine the role of cysteine residues at MC3R responsible
for receptor function. Methods: Single mutation was constructed using
the Quick-Change Site-Directed Mutagenesis kit. Standard ligand binding
and cAMP assays were performed. Data are expressed as mean ± SEM.
One-way ANOVA was used for statistical analysis, with p < 0.05 considered
to be statistically significant. Results: We have examined all 18 cysteine
residues which are located in the receptor extracellular loops (ELs) (C42,
C43, C72, C305, C311 and C313), transmembrane domains (TMs) (C115,
C162, C170, C208, C209, C212, C228, C291 and C327); and intracellular
loops (ILs) (C274, C352 and C354) of MC3R. Our results indicate that (1)
mutations C115 in TM2 and C162 in TM3 resulted in significant decrease
in ligand binding and signaling, (2) mutations C170, C208, C209, C212,
C228, C291 and C327 did not alter ligand binding affinity and potency, (3)
mutations C305, C311 and C313 in EL3, resulted in significant decrease
both in receptor expression and receptor function. Conclusion: These results
suggest that extracellular cysteine residues 305, 311, 313 are important for
receptor expression and function. Transmembrane cysteine residues, C115
and C162, are crucial for ligand binding and signaling. These findings provide important insights into the importance of cysteine residues in hMC3R
for receptor function and assist in selective agonist development in the
treatment of human obesity.

435-P

The Effect of Saturated Fatty Acid on Leptin Sensitivity in Neurons
Sun Ju Choi Wonju, Korea; Michael W. Schwartz, Brent E. Wisse Seattle, WA
Objectives: Saturated fatty acid induces ER stress in many tissues and is
associated with leptin resistance. In the CNS, increased ER stress in hypothalamus has been observed in obese mice. ER stress creates leptin resistance in the brain of lean mice. However, the direct effect of saturated fatty
S142 For author conflict of interest information, see page S228

PEDF Is Positively Associated With BMI in Adolescents and Young
Adults Independent of Diabetes
Rebecca J. Brown, Mary Walter, Kristina Rother Bethesda, MD
Background: Pigment epithelium-derived factor (PEDF) was recently
identified as a neuronal differentiation factor with anti-angiogenic and
anti-tumor activity. It has been reported to be elevated in adults with type
1 diabetes (T1D) with microvascular complications and in type 2 diabetes
(T2D), and it reduces insulin resistance and proteinuria in animal models.
We studied the role of PEDF in young healthy volunteers (HV) and patients
with T1D and T2D (without micro- or macrovascular disease). Methods:
We determined fasting PEDF levels (ELISA, Millipore) in subjects aged
12-25y (48 HV, 10 T2D, 11 T1D). Twelve subjects underwent a 75g oral
glucose tolerance test. Results: PEDF was highest in T2D and lowest in
T1D; however, these differences disappeared after adjustment for BMI.
BMI-adjusted PEDF (ng/ml) in HV was 5288 [95%CI 4630,5945], T1D
3450 [243,6657], T2D 3592 [1176,6008]. On multivariate analysis, BMI
was a significant predictor of PEDF (p=0.02); diagnosis and BMI*diagnosis
interaction were borderline (p=0.077 and p=0.053, respectively). Among
HV and T2D, HOMA-IR was a significant predictor of PEDF (p=0.004) in
univariate analysis, but not after adjustment for BMI. There was no marked
response to an oral glucose load, instead PEDF levels gradually declined
over 180 minutes. Discussion: In young patients with diabetes, PEDF levels
were indistinguishable from healthy controls after BMI-adjustment. It thus
appears that the presence of vascular complications is relevant for elevated
PEDF levels. Furthermore, acutely or chronically elevated blood glucose
levels did not alter PEDF. The chronology and clinical importance of PEDF
changes in conditions such as diabetes remains to be determined.

437-P

An Association Between Epilepsy and Obesity
Nicole Ruiz, Luis Pacheco, Bianca Farrell, Karen Guajardo, Boris Ermolinsky,
Emilio Garrido-Sanabria, Saraswathy Nair Brownsville, TX
A correlation between obesity and newly diagnosed epilepsy has been
observed in humans (not rats previously). We observed a correlation
between pilocarpine induced epilepsy and excessive weight gain in male
rats. Status epilepticus was induced by an intra peritoneal injection of
pilocarpine. Over 8 months these animals (n = 20) had an average weight
(Wt= 450 g) compared to the control animals (n = 5) (Wt= 315 g). Preliminary results were not statistically significant. Preliminary observations have
not recorded significant feeding behaviour changes in epileptic animals. It is
possible that changes in the hippocampus of epileptic animals may induce
changes elsewhere in the CNS which could affect adipose tissue. It has been
shown that the enzyme 11beta-hydroxysteroid dehydrogenase type 1 (11BHSD1) and leptin are factors involved in food intake regulation and obesity.
Neuropeptide Y (NPY) is an orexigenic hormone which is up-regulated in
the hippocampus in epilepsy since it is neuroprotective. The aim of the current study was to determine if there was an up-regulation of HSD11B1 (by
qPCR) in the hippocampus of epileptic rats. Data was analyzed by ANOVA
which demonstrated significant (F (1, 23) = 4.28, P val = 0.02) increase in the
levels of HSD11B1 mRNA in epileptic rats versus non-epileptic rats. Future
studies include quantifying mRNA levels of genes encoding NPY, leptin
and leptin receptor in hippocampal and/or adipose tissue, measuring plasma
leptin or cortisol levels and investigating whether these measures might be
correlated to weight gain.
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438-P

Enteropeptidase Inactivation in Mice Suggest a Novel Target
For Obesity Treatment
Sandrine Braud, Itzik Harosh Evry, France
Background: Many obesity related genes have been proposed as targets
for the treatment of obesity. However, these obesity genes do not provide
efficient drug therapy for obesity treatment. It is therefore a challenge to
identify crucial gene(s) targets involved in energy metabolism associated
with “lean phenotype”. In order to identify these genes we have asked the
following questions: Is there any genetic disease associated with “lean
phenotype”? Is the phenotype associated with one gene (monogenic)? Is
the gene target tissue specific? Is there any redundancy of the gene target?
Congenital enteropeptidase deficiency is an extremely rare pathology which
answers to all these criteria. Methods: BL6 mice were used to generate KO
mice for enteropeptidase. In vivo experiments were done on Swiss mice
fed with Diet Induced Obesity, and treated with two doses of OBE lead
compound in comparison with control group. Results: the KO transgenic
mice for enteropeptidase show the same phenotype lik ein human. The long
term treatment (9 weeks) on DIO Swiss mice demonstrate efficacy of OBE
lead compound at 10 and 25mg/kg/day with a decrease of around 10% on
gain weight. Moreover, in presence of OBE lead compound, triglycerides
and proteins absorptions were clearly diminished. Conclusions: the proof
of concept of enteropeptidase as target for treatment of obesity and type II
diabetes was valiadted with KO mice and OBE lead compound at doses of
10 and 25 mg/kg/day in mice.

439-P

A Novel Potential Treatment for Obesity: Inhibitory Colon
Electrical Stimulation - A Canine Study
Hanaa S. Sallam, Jiande D.Z. Chen Galveston, TX
Obesity is a major health problem. Current therapies for obesity treatment
are unsatisfactory. In this preliminary study, we hypothesized the use of
inhibitory colon electrical stimulation (iCES) to reduce upper gastrointestinal motility and food intake in dogs. Six dogs, equipped with colon
electrodes and a duodenal cannula, were randomly assigned to receive
sham iCES or iCES during the assessment of: 1) solid gastric emptying, 2)
postprandial intestinal motility and 3) food intake. Solid gastric emptying
was assessed by collecting the postprandial gastric effluent from the cannula
over three hours. Intestinal motility recording was done by manometry.
For the food intake, following a week training to eat over a two-hour
period daily, dogs were offered abundant food in their individual cages
while sham iCES or iCES were applied over the two-hour period using a
portable stimulator attached to the back of the animal. The amount of food
intake was noted. We found that 1) iCES delayed solid gastric emptying
by 77% (p≤0.0001 vs. sham). The percentages of solid gastric emptying
at 3 hours were 10%±3 and 87%±3 with iCES and sham-iCES, respectively (p≤0.0001). 2) iCES significantly reduced intestinal contractility; an
effect that lasted throughout the recovery period. The motility indices were
3.5±0.3 and 5.2±0.6 with iCES and sham-iCES, respectively (p=0.02). 3)
iCES resulted in a reduction of 61% in food intake (p=0.04). Inhibitory
colon electrical stimulation delays gastric emptying of solid, inhibits
intestinal motility and reduces food intake. Further studies are warranted to
investigate the therapeutic potential of iCES for obesity.

440-P

A Novel Method of Electroacupuncture (EA) Reduces Food
Intake in Rats
Xiaohong Xu, Shiying Li, Yong Lei Oklahoma City, OK; Jiande D.Z. Chen
Galveston, TX
While numerous studies investigated the therapeutic potential of EA for
obesity, most were not well-controlled/designed and EA was applied
once a few times weekly. The aims of this study were to investigate the
feasibility of a novel EA method using chronic electrodes and its effect and
mechanism on food intake in rats. Methods: 12 SD and 18 diet induced
obesity (DIO) rats were chronically implanted with one pair of electrodes
at acupoints ST36. After being acclimated to 2-hr daily food intake, the
rats were treated with EA or sham-EA lasting one week. In SD rats, EA/
sham-EA was performed during 2hr daily feeding period in separate weeks
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

with EA1 (train-on time 2s, off-time 3s, 0.5ms, 15Hz, 6mA), EA2 (same
as EA1 but continuous pulses) and EA3 (same as EA2 but 10mA). In DIO
rats, only EA2 was applied with 4 additional one-day sessions: naloxone/
natrexone alone, naloxone/natrexone+EA2. Average daily food intake during each treatment was compared. Results: 1) Compared with sham-EA,
the reduction in food intake was in a stimulation-energy dependent manner
in SD rats: 17%, (P=0.07) with EA1, 32% (P<0.03) with EA2 and 43.7%
(P<0.002) with EA3; 2) In DIO rats, food intake was reduced by 29%
with EA2. 3) Chronically implanted electrodes were not dislodged and
did not cause adverse events. Conclusions: Chronic EA using permanently
implanted electrodes is feasible and reduces food intake in rats; the effect
is not medicated via the opioid pathways. Chronic EA with implanted
electrodes may be a vial therapy for obesity.

441-P

Barley Flour Fermentable Fiber (FF) Reduces Intestinal Fat
Deposition and Increases the Pharyngeal Pumping Rate in C.
Elegans
Jolene Zheng, Frederic Enright, Frank L. Greenway, John Finley, Michael
Keenan, Jianping Ye, Roy Martin Baton Rouge, LA
Resistant starch (RS) fermentation reduces body fat in rodents and humans.
RS fermentation also reduces body fat, increases locomotion, and sustains
the pharyngeal pumping rate, a surrogate marker for lifespan, in wild type
(N2) Caenorhabditis elegans (C. elegans). We hypothesize that Barley
flour fermentable fiber (FF) containing RS reduces intestinal fat deposition and increases lifespan of C. elegans via silent information regulator
2 (SIR2) proteins and/or the DAF-16 gene. The N2, null strains of SIR2
(sir-2.1(ok434)IV) and DAF-16 (daf-16(mgDf50)I) were fed Escherichi
coli (OP50) ad libitum at 20 ˚C. The experimental groups also received a
supplementation of FF (Sustagrain® 0.5%, 1.0%, or 3.0%). The pharyngeal pumping rate was recorded manually. At the experiment’s conclusion, the animals were fixed with 4% paraformaldehyde, washed, stained
with Nile red dissolved in acetone (0.5mg/ml) with added glycerol-water
(75:25) for 10 min, and examined with fluorescence microscopy. The
pumping rates were reduced in all groups with age. However, the FF
dose-dependently increased the pumping rate in N2 and sir-2.1(ok434)IV.
The fluorescence intensity of Nile red was reduced to 58 to 37% (N2), 65
to 40% (sir-2.1(ok434)IV), or 65 to 35% (daf-16(mgDf50)I), respectively
(P<0.001). The result indicate that FF extends lifespan in C. elegans via
DAF-16 which codes for an insulin/IGF-1 like receptor, but is independent
of the SIR2 which is partially responsible for aging. The effect of FF on
aging may be independent of changes in body fat, since the FF induced
intestinal fat depositionrequired neither SIR2 nor DAF-16. Support: LSU
AgCenter and ConAgra Mills®.

442-P

Combined Leptin and Amylin Administration Ameliorated
Diet-Induced Fatty Liver Disease in Rats
Peter S. Griffin, James L. Trevaskis, Carrie Wittmer, David G. Parkes, Jonathan
D. Roth San Diego, CA
Whereas the body weight (BW)-lowering potential of amylin+leptin
agonism has been established, the utility of this combination in ameliorating related aspects of metabolic disease, such as non-alcoholic fatty liver
disease (NAFLD), have yet to be fully elucidated. We tested whether
amylin+leptin would attenuate the effects of an atherogenic diet (AD) or
reverse the effects of a Western diet (WD) in Sprague Dawley rats. First,
rats pre-fattened on a high fat diet (HFD) were switched to AD, at which
point amylin (50 µg/kg/d), leptin (125 µg/kg/d) or amylin+leptin treatment
was initiated. A control group was also pair-fed (PF) to amylin+leptin
group. AD increased BW-adjusted liver weight, and hepatic lipid. Vehiclecorrected BW was reduced by amylin (-7.6±0.9%), leptin (-5.1±0.8%),
amylin+leptin (-13.8±1.2%) and PF (-11.7±0.6%). Amylin+leptin reduced
liver weight (by 14%) and amylin+leptin, leptin, and PF all reduced
liver lipid. As cholesterol was the predominant hepatic lipid increased
by AD (triglyceride:cholesterol ratio 0.8±0.1), we confirmed the benefits of amylin/leptin in rats exposed to WD for 12 wk. WD similarly
increased BW-adjusted liver weight and hepatic lipid accumulation,
with a triglyceride:cholesterol ratio (1.5±0.1) consistent with increased
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t riglyceride. Amylin+leptin significantly reduced BW (-15.0±1.4%), liver
weight (by 12%), and liver lipid. That amylin+leptin reduced body weight,
liver size, and hepatic steatosis in two rodent models of NAFLD warrants
future investigation in clinical populations of NASH or NAFLD.

445-P

443-P

Significant weight loss following Roux-en-Y gastric bypass in obese
humans correlates with enhanced secretion of anorexigenic gut hormones
glucagon-like peptide 1 (GLP-1) and peptide YY(3-36) [PYY(3-36)]. Our
aim here was to identify a dosing strategy for intraperitoneal infusion of
GLP-1 homolog exendin-4 alone and with PYY(3-36) that produces a
sustained reduction in daily food intake and body weight in diet-induced
obese (DIO) rats. We tested 12 exendin-4 strategies over 10 weeks.
Exendin-4 infused during the first and last 3h of the dark period at 15-20
pmol/h (~0.15 nmol/kg/d) produced a sustained 24±1% reduction in daily
food intake for 17 days, and decreased body weight by 7%. In a separate
group of DIO rats, none of 7 dosing strategies combining exendin-4 and
PYY(3-36) produced a similar reduction in daily food intake for more than
10 days. The subsequent decline in efficacies of exendin-4 alone and with
PYY(3-36) on food intake and body weight in each experiment suggested
possible receptor down-regulation and tolerance to treatments. However,
when treatments were discontinued for 1 day following losses in efficacies,
daily food intake significantly increased. Together, these results demonstrate
that i) intermittent IP infusion of a low dose of exendin-4 can produce a
relatively prolonged reduction in daily food intake and body weight in DIO
rats, ii) co-infusion of exendin-4 and PYY(3-36) does not further prolong
this response, and iii) activation of an orexigenic mechanism gradually
occurs to counteract the inhibitory effects of exendin-4 alone and with
PYY(3-36) on food intake and body weight.

Effect of Diet Soda on GIP Secretion
Rebecca J. Brown, Mary Walter, Kristina Rother Bethesda, MD
Background: Sweet-taste receptors responding to both caloric sugars
and artificial sweeteners are present in GLP-1 and GIP secreting L and
K cells of gut mucosa. GIP is the primary mediator of the incretin effect
(i.e., stimulation of insulin secretion) in healthy individuals, while GLP-1
primarily delays gastric emptying. We recently demonstrated that diet
soda augments glucose-stimulated GLP-1 secretion in healthy volunteers. In this study, we explored the effect of diet soda on GIP. Methods:
Twenty-five healthy subjects aged 12-25y underwent two 75g OGTTs.
Ten minutes prior to the glucose load, subjects drank 240ml of caffeinefree diet soda sweetened with sucralose and acesulfame-K, or unflavored
carbonated water, in randomized order. GIP, glucose, and C-peptide were
measured for 180 minutes. Results: GIP area under the curve (AUC) with
diet soda was 42436 ± 37672 compared to 32570 ± 25794 pg/mL·180min
for carbonated water, (p = 0.09 unadjusted, p = 0.59 adjusted for fasting GIP). Glucose and C-peptide AUCs were not statistically different
between the two conditions. Discussion: Although diet soda increased
GLP-1, there was no effect on GIP. Whether these laboratory findings
have a clinical correlate (slowed gastric emptying, more satiety) remains
to be determined. The sweet-taste signaling system in K cells has not been
well studied, and there may be unexplored differences in the way L and
K cells respond to artificial sweeteners in humans. In light of the large
number of persons using artificial sweeteners, it appears essential to carefully investigate the metabolic effects on pathways regulating glycemia
and weight.

444-P

Lower Hepatic Lipid in Human Adenovirus-36 Infection May
Underlie the Favorable Cardiometabolic Profile
Alok K. Gupta, Emily J. Dhurandhar, Heather Kirk-Ballard, Frank L.
Greenway, Meghan M. McGlone, William D. Johnson, Nikhil V. Dhurandhar
Baton Rouge, LA
We have previously shown that natural human adenovirus-36 (Ad-36) infection in obese subjects with or without type 2 diabetes mellitus (T2DM) is
a marker for a favorable glycemic and lipid profile. We postulated that this
improved metabolic profile, would be associated with either a shift of adipose tissue to an anatomically advantageous distribution and/or an improved
hepatic function. To test this, Ad-36 seropositivity as an indicator for a
natural viral infection, was determined post-hoc, in baseline serum samples
from disease free normal, overweight or obese subjects participating in
five different clinical trials (n=206, males 47%). Anthropometric measures,
fasting serum analytes, body composition (determined by DEXA), adipose
tissue, and liver fat distribution (determined by multi-slice abdominal computed tomography) were then compared between Ad-36 seropositive and
seronegative subjects. The two groups did not differ in age, waist circumference, gender or fat distribution (in visceral and subcutaneous compartments) or total percent body fat. The Ad-36 seropositive group (n=37,
18% prevalence), however, exhibited within the expected range, but lower
(Mean±SD) fasting serum glucose (93.3±7.1vs.97.0±10.2 mg/dL; p=0.01),
insulin (9.7±4.9 vs.12.2±6.6 μU/ml; p=0.04), HOMA (2.2±1.1vs.2.9±1.7,
p=0.01), total-cholesterol (180.1±29.0vs.194.7±39.8 mg/dL; p=0.01) and
triglycerides (95.8±58.0vs.128.6±82.8; p=0.01) when compared with Ad-36
antibody negative counterparts (n=169). Ad-36 seropositive subjects also
had significantly lower liver fat (p=0.0001), as indicated by greater liver
minus spleen density (15.4±4.8vs.12.2±4.8 HU) by computed tomography.
In conclusion, the favorable cardiometabolic profile associated with Ad-36
infection is not due to adipose tissue redistribution, but may be orchestrated
by improved hepatic function. Funding: ADA-1-09-IN-13, The Mathile
Institute, to NVD
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Effects of Exendin-4 Alone and With Peptide YY (3-36) on Food
Intake and Body Weight in Diet-Induced Obese Rats
Roger Reidelberger, Alvin Haver, Bettye Apenteng, Krista Anders, Sharalyn
Steenson Omaha, NE

446-P

Attiva and Gellica, Two Novel Superabsorbent Biodegradable
Hydrogels, Decrease Food Intake in Rats
Hassan M. Heshmati Boston, MA; Gitte Hansen Frederiksberg, Denmark; Eyal S.
Ron Boston, MA; Alessandro Sannino Lecce, Italy; Luigi Ambrosio Naples, Italy;
Nissim Bilman Rehovot, Israel; Yishai Zohar Boston, MA
Background: Attiva and Gellica, two novel superabsorbent biodegradable
hydrogels, are able to swell in the stomach and small intestine in the presence of water and gastrointestinal fluids. By occupying gastric and intestinal
cavities, delaying gastric emptying, and improving glycemic control, they
can induce a feeling of satiety that lasts until the hydrogels are degraded
in the intestine and expelled in the feces. Objective: The aim of this study
was to assess the effect of acute administration of Attiva and Gellica on
food intake in rats. Methods: Thirty-two male Sprague-Dawley rats aged
8 weeks were studied. Animals received 2 to 10 mL of Attiva and Gellica
orally versus vehicle (tap water). Rats were randomized into 3 weightmatched groups before each run. A total of 8 runs were performed. Animals
had ad libitum access to Altromin 1321 powdered diet (20 h/day) and tap
water (24 h/day). Food intake was recorded every 5 min for 18 h following
the administration of Attiva/Gellica/vehicle. Results: Administration of 6,
8, and 10 mL of Attiva and Gellica transiently decreased food intake over
4 h (P < 0.05). The average decrease was around 56% at 15 min, 22% at
1 h, and 6% at 4 h. Lower volumes (2 and 4 mL) had no significant effect.
Conclusion: Acute oral administration of Attiva and Gellica, novel superabsorbent biodegradable hydrogels, significantly decreases food intake in rats.
This acute effect in rats, if confirmed by chronic administration in humans,
will provide a promising new approach in the treatment of obesity.

447-P

Liraglutide: Short Lived Effect on Gastric Emptying Long Lasting
Effects on Body-Weight
Lotte Bjerre Knudsen, Mads Tang-Christensen Maaloev, Denmark; Jacob Jelsing,
Niels Vrang Frederiksberg C, Denmark; Kirsten Raun Maaloev, Denmark
Previous studies with the once-daily GLP-1 analog liraglutide and the
GLP-1 mimetic exenatide have revealed profound insulinotrophic and
anti-diabetic effects, but also long-term and lasting reductions in bodyweight. Considering the marked inhibitory effects of GLP-1 on gastric
emptying (GE), it is speculated that inhibition of GE could play a major
role in the body-weight lowering effects of liraglutide and exenatide.
The present study tested the acute and chronic effect of liraglutide and
exenatide on GE, food intake and body weight. Doses of exenatide
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(ex, 0.01 mg/kg) and liraglutide (lira, 0.2 mg/kg) with similar anorectic
effects were identified. GE was assessed using a standard acetaminophen
release assay with acetaminophen administered by gavage 30 min after
an intravenous dose of compounds. Rats were then subcutaneously dosed
bi-daily for 14 days after which GE was assessed again 30 min following
the final sc injection of compounds. While both compounds exerted robust
acute reductions on GE (vehicle 8520±290, lira 1088±214, ex 1488±315
µg/ml x min) the effects on GE almost disappeared following 14 days dosing with liraglutide (veh. 9362±469, lira 8135±380; p=0.022). In contrast,
exenatide treated rats still displayed a profound reduction in GE at the
14-day time-point (ex 591±137; p<0.001). Both compounds exerted similar chronic effects on body-weight (veh. 350±4, lira 318±5, ex 303±8g).
In conclusion, the data suggest that the “gastric inhibitory” GLP-1 receptors in rats are subject to desensitization only during full 24h exposure as
obtained by liraglutide, whereas the GLP-1 receptors mediating the effects
on body-weight are not.

Clinical/Professional Practice
448-P

Sleep Adequacy and Obesity in Primary Care
Everett E. Logue Akron, OH; Claire Bourguet Rootstown, OH; Edward D.
Scott, Patrick Palmieri, William Smucker, Patricia Dudley, Heather Datsko
Akron, OH
Background: Previous studies of sleep duration and obesity in primary
care may have been distorted by selection or measurement bias. Objective: Examine the relationship between sleep adequacy and obesity in a
primary care sample with more rigorous methods. Methods: A pseudorandom patient sampling process (N=225) in a family medicine residency.
Sleep measures: Berlin apnea questionnaire, Pittsburgh Sleep Quality
Index, Sleep Timing Questionnaire. BMI’s & other data were downloaded
from electronic records. Results: The overall prevalence of overweight &
obesity was 86%; Berlin-positive apnea affected 59%; apnea diagnosis by
patient-report affected 9%. There was a significant association between
sleep quality & obesity (2x2 analysis: OR (odds ratio) = 2.4; P=.003; The
decreasing obesity prevalence by increasing sleep-quality-quartile was:
69%, 72%, 56%, 43%; P=.01). The obesity prevalence by increasingsleep-duration-quartile was U-shaped: 74%, 53%, 53%, 62%; linear term
P=.02 & quadratic term P=.03). Obesity was more prevalent with less
stable bedtimes during the week (OR =2.3 P=.008) or on the weekend
(OR = 1.8 P=.04). The association between sleep quality and obesity was
not explained by patient demographics or snoring [OR adj = 2.2; CI95% =
(1.2, 4.1)]. Discussion: The deleterious impact of an elevated BMI on the
morphology of the nasopharnyx, snoring risk, and apnea risk is well known.
Less is known about the hypothesized physiological impact of snoring
or poor quality sleep on metabolism, appetite, and obesity. Clinical trials
incorporating the experimental manipulation of sleep and sleep hygiene
among overweight and obese primary care patients are needed to address
the relevant issues.

449-P

Do Extremes of Body Mass Index Affect Endometrial Development
or Miscarriage Rates With In Vitro Fertilization?
Isiah D. Harris, Ruben Alvero, Shunping Wang Aurora, CO
Objective: To assess the IVF outcomes of patients based on body mass
index (BMI). Design: Retrospective chart review from a University-based
IVF program. Materials and Methods: A secondary data analysis was
performed of infertile couples who underwent IVF from 2008-2009. Inclusion criteria were: 1) that the study cycle was conducted at the University
of Colorado Hospital. Exclusion criteria were: 1) oocyte donation; 2) cycle
cancellation; or 3) freeze all cycle. Result(s): 131 patients underwent 145
treatment cycles. There were three groups based on their BMI: Group
A were patients with BMI less than 20, group B had BMI 20-29.9, and
group C had BMI > 30. Women in all were of similar age (33.0, 33.4, and
35.0, p=0.23), had a similar number of oocytes fertilized (8.5, 7.7. and
6.7, p=0.15), and had the same number of embryos transferred (2.5, 2.6,
and 2.7, p=0.49). A had a higher rate of male factor diagnosis, though this
difference was not significant (40%, 27%, and 14%, p=0.23). The peak
endometrial thickness was 12.1, 10.9, and 12.4 mm (p=0.0038) for groups
A-C respectively. The miscarriage rates were 9.1%, 3.7%, and 12.0%
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

(p=0.14), respectively. Conclusion(s): This analysis shows that patients with
a BMI less than 20 have thicker peak endometrial stripes, and have higher
miscarriage rates than do patients with normal BMI. Similar results were
found for obese patients. Embryo quality as assessed by day of embryo
transfer was the same among all groups, suggesting that differences related
to endometrial receptivity, and not embryo quality.

450-P

Attention Deficit Hyperactivity Disorder (ADHD) As a Cause
of Obesity in Adults
Maria F. Docet Caamano, Ricardo V. Garcia-Mayor, Alejandra Larranaga Vigo,
Spain
Background: A frequent comorbid ADHD and obesity may exist. ADHD
could be a risk factor for obesity and a reason of unsuccessful treatment.
Objective: Determine the rate of ADHD in obese adult patients and normal
weight adults, compare both rates and correlate them with subjects´ gender,
age and adiposity level. Hypothesis: High rate of ADHD in obese adult
patients. Design: Case-control study. Subjects: Inclusion criteria: adults,
both genders, obese patients (BMI≥30kg/m2) attended at the Nutrition
Section and normal weight subjects (BMI=19-24.9kg/m2). Exclusion criteria: patients with cognitive disorders and unable to perform the symptoms
questionnaires. Methods: ADHD frequency was determined by the Adult
ADHD Self-Report Scale-V1.1. Patients whose result was positive were
evaluated by a psychologist to confirm the diagnosis using two questionnaires: ADHD Rating Scale; Wender Utah Rating Scale. All subjects
were weighted, measured and categorized by adiposity level. Results:
Cases: 129 females, 41 males, aged 51.04±13.45, BMI=38.39±5.55kg/m2.
Controls: 52 females, 21 males, aged 41.61±12.83, BMI=22.51±1.80kg/m2.
Thirty-five out of 170 (20.58%) obese patients have been diagnosed with
ADHD; being 9 out of 48 (18.75%), 14 out of 54 (25.9%), 12 out of 68
(17.64%) for I, II and III obesity. Five out of 73 (6.8%) normal weight subjects have been diagnosed with ADHD. It suggests an association between
ADHD and obesity (OR=3.52; p<0.05). Conclusions: A high rate of ADHD
was observed in obese patients, it trebles the rate found in normal weight
subjects. The impulsive and no-attentional behavior of ADHD patients,
may contribute to develop abnormal eating behaviors and, consequently,
obesity.

451-P

Is Mandatory Screening For Obstructive Sleep Apnea With
Polysomnography in All Severe Obese Patients Indicated?
Glaucia Carneiro, Ronaldo Florio, Maria Teresa Zanella, Sergio Tufik, Fernando
F Ribeiro-Filho, Sonia Maria Togeiro Sao Paulo, Brazil
Background: To assess the risks factors for the presence and severity of
obstructive sleep apnea (OSA) among severe obese patients referred to
bariatric surgery. Methods: Polysomnography recordings (PSG) were performed in consecutive patients undergoing Roux-en-Y gastric bypass from
January 2004 to January 2007. Sleep apnea was noted as present or absent,
and graded from mild to severe according to apnea/hypopnea index (AHI).
Patient gender, age, weight, height, body mass index, neck circumference
and waist circumference were recorded. Results: A total of 132 patients
were included in the study group and 85 patients had confirmed diagnosis of
OSA (59.8%). Among female and male, 44/79 (55.7%) and 41/53 (77.4%)
had the respiratory disease respectively. The prevalence of moderate or
severe sleep apnea was higher in male (71.6%) than in female (31.6%).
In OSA patients, the body mass index (p=0.020), neck circumference
(p<0.001) and age (p=0.003) were higher compared with obese without
OSA, while no differences were found in waist circumference between
groups. After multiple regression analysis BMI, age and male gender were
independent predictors of sleep apnea. In female group, age greater than
49 yrs was the only significant predictor for moderate or severe OSA -OR
9.27 (IC: 1.81-47.3); p=0.007. Conclusion: Statistically significant gender
differences were present in this group of severe obese patients undergoing
to bariatric surgery, with obese male having greater prevalence and severity
of OSA than female.
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452-P

Appointment Attendance in a Pediatric Weight Management
Program
Elizabeth E. Halvorson, Joseph A. Skelton Winston-Salem, NC
Objective: Attrition from pediatric weight management programs is a
significant problem, with 27-73% of patients dropping out of treatment.
Intensive, family-based treatment is difficult for busy families, resulting
in frequently missed or cancelled appointments. In this study, we explore
clinic attendance and its impact on obesity treatment. Methods: A combined
prospective study and retrospective chart review was performed on 194
patients enrolled in the Brenner FIT (Families in Training) program at
Brenner Children’s Hospital from 11/9/2007 to 11/9/2009. Descriptive
statistics, t-tests, chi-square tests, and regression analysis were used to study
factors associated with attendance and its effect on outcomes. Results: 194
patients had a total of 2240 scheduled appointments over the study period,
missing a total of 226 (10%) and canceling 603 (27%). Of the canceled
visits, 72% were rescheduled at the time of cancellation. Most appointments
were canceled or rescheduled on the day of the appointment (55%). The
most common reason for rescheduling was illness (22%) followed by work
obligations (20%), and school obligations (16%). Employed mothers were
less likely to reschedule or cancel an appointment. A greater number of
missed appointments were associated with an increase in BMI and attrition
after four months in the program. Conclusion: A third of appointments in a
pediatric weight management program were either missed or cancelled, the
majority on the day of the visit. School, work, and family illness accounted
for the majority of canceled appointments. Missed appointments were associated with worse outcomes in a pediatric weight management program.

453-P

Oocyte Morphological Abnormalities in Overweight Women
Undergoing In Vitro Fertilization Cycles
Gabriella Garruti, Margherita Vacca, Claudia Nardelli, Ilaria Totaro,
Mariantonietta Panzarino, Serena Nocera, Francesco Giorgino, Luigi Selvaggi,
Raffaella Depalo Bari, Italy
Background and Methods: Excessive body fat detrimentally affects female
fertility and earliest embryo growth. In the present study we investigated
the effect of elevated body mass index (BMI) on oocyte features. A cohort
of 268 women undergoing Intracytoplasmic sperm injection (ICSI) were
randomized according to BMI into two groups: Normalweight (NW)
(BMI≥24,9 kg/m2) and Overweight (OW) (BMI ≥24.9 kg/m2). All women
received recombinant FSH according to Depalo’s protocol (Gynecol
Endocrinol. 2009, 25(5):328-34). The outcomes were the oocyte quality, fertilization and implantation rates, the embryo quality and ovarian
response to gonadotrophin stimulation. For statistical analysis, Student’s
t-, Mann-Whitney, Fisher’s exact and χ2 tests and linear regression were
performed. Significant level was p<0.05. Results and Conclusions: NW
comprised 160 (mean BMI=22.3+1.6 kg/m2) and OW 108 women (mean
BMI=27.4+3.3 kg/ m2). OW showed higher percentages of oocytes
with granular cytoplasm (p<0.0001) and severe cytoplasmic granularity
(p<0.008) as compared with NW. The implantation rate was lower in OW
(6.8%) than in NW (12.65%) (p<0.001). The amount of gonadotropins
administered was significantly higher in OW than in NW (p 0.003). The
present study showed that OW exhibits a higher incidence of oocytes
with cytoplasmic immaturity (granular cytoplasm) and a significant lower
implantation rate. Moreover, in OW the exogenous FSH-mediated ovarian
stimulation is reduced, leading to requirement for larger stimulation doses.
The obesity-related changes in adipokines and/or chemokines (Minge et al.
Endocrinology 2008,149, 2646-2656) might have negatively influenced the
oocyte quality and produced oocytes with an impaired capacity to support
normal embryo development.

454-P

Dyslipidemic (DLP) Obese Teenagers Present Similar Intima
Media Thickness (IMT) as Familial Hypercholesterolemia (FH)
Teens and May Warrant the Same Treatment Approach
Laurent Legault, Marc Girard Montreal, Canada; Jacques Barth Los Angeles, CA
Dyslipidemia in obese teenagers is associated with an eventual higher adult
IMT. Adult IMT is a good predictor of future cardiovascular disease (CVD)
whose incidence is expected to dramatically rise in the upcoming years. We
need better tools to identify high-risk individuals and optimize treatment
S146 For author conflict of interest information, see page S228

approaches for prevention of future CVD. While FH is well known for its
role as a marker of future CVD risk, DLP in obese teens has not quite been
as extensively studied. We measured IMT in teenagers with dyslipidemia
and compared them with a group of teenagers with FH. Sixteen teenagers
were recruited on the basis of their weight (>97th percentile) and presence
of high tryglycerides (>1.7mmol) and low HDL-C (<1.0mmol). IMT of the
left and right carotid arteries (IMTc) were measured and compared to 14
teens with FH. Average IMTc on the left side in the DLP group was 0.5827
+/-0.0733mm, on the right, 0.5362 +/-0.0719mm. This was not statistically
different from the average left IMTc of FH which was 0.5697+/-0.9473mm
and right, 0.5481+/-0.9131mm, these were 10% higher than a control group
with normal lipid profiles. IMTc did not correlate with any of the lipid
values. IMTc are comparable in DLP teenagers to values found in FH, a
known high-risk group for future CVD, and are higher than in the general
teen population. While the risk is not based on the same lipid profiles, the
already increased cIMT values suggest that DLP individuals may warrant
the same approach towards prevention of future CVD events.

455-P

Results of the Practical Application of a Medically Monitored,
Comprehensive Weight Management Program in Patients With
Metabolic Syndrome
Jamy D. Ard Birmingham, AL; Maria Schroeder, Kaisa Kivilaid Minneapolis, MN;
Julie Swanson Minnetonka, MN; Ellyce Hayes Hopkins, MN; Maryam Olesen
Gland, Switzerland
Background: There are few published evaluations of medical weightmanagement programs in patients with metabolic syndrome (MS). OPTIFAST® is a comprehensive, behavioral weight-management program that
uses stimuli-narrowing meal replacements (800-1280 kilocalories/day) for
individuals with BMI ≥30 kg/m2. This study reports the short-term effects
of the program in those with MS. Methods: From a retrospective review
of a cohort of 153 patients enrolled in the OPTIFAST® Program between
January 1 and June 30, 2006 at four U.S. clinical sites and not taking weight
loss medications, complete baseline data were available to determine MS in
126 (80 with MS, 46 without); change in weight, BMI and percent weight
loss were compared. Complete data to determine MS status at program
completion (20 weeks) were available for 87 patients; percent with MS after
20 weeks was determined. Results: At program completion, patients with
MS at baseline lost (mean±SD) 21.6±10.0 kg compared to 20.4±9.2 kg for
patients without MS (p>0.05). Mean reduction in BMI was 7.3±3.1 kg/m2
and 7.1±3.0 kg/m2, and mean percent weight loss was 16.7±6.9% and
17.6±6.9%, respectively (p>0.05). Additionally, 51/87 (59%) patients had
MS at baseline, and 41/87 (47%) patients had MS at program completion
(p<0.05). Conclusion: For a cohort of patients enrolled in a comprehensive,
behavioral weight-management program that uses stimuli-narrowing meal
replacements, we observed similar declines in body weight, BMI and percent weight change for patients with and without MS at baseline. There was
a 12% reduction in the proportion of patients with MS after 20 weeks of the
OPTIFAST® Program.

456-P

Recruitment and Retention of Overweight and Obese Adolescents
in a Randomized Control Trial Testing the Effect of a School
Nurse-Delivered Intervention
Lauren Gellar, Sue Druker Worcester, MA; Stavroula Osganian, Mary Ann
Gapinski Boston, MA; Lori Pbert Worcester, MA
Introduction: Recruitment and retention of research subjects is a pivotal
aspect of a rigorous investigation, however successful recruitment and
retention is arduous and time consuming. Research suggests that 70%
recruitment and retention rates are common among behavioral research
studies. This abstract describes the recruitment and retention processes of an
RCT evaluating a nurse delivered intervention on reducing BMI, improving
dietary quality, increasing physical activity and decreasing sedentary behavior in overweight and obese adolescents. Methods: Overweight and obese
adolescents were recruited from 6 high schools in Massachusetts between
October 2008 and March 2009. Assessments were completed at baseline,
2 and 6 months follow-up and consisted of behavioral questionnaires,
physiological measurements and 24 hour dietary recalls. Results: Eighty
four overweight and obese adolescents were recruited, meeting the recruitment goal. Overall study retention rate was 100%, with every participant
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completing every assessment at each time point: baseline, 2 and 6 months.
Fundamental components of the recruitment and retention strategy included:
the utilization of well trained and experienced research staff, close involvement with the onsite recruitment and retention liaison, and the flexibility
to adapt recruitment and retention strategies based on variations within
recruitment sites. The major barrier was the stigma of potential participants
being identified as overweight or obese. Discussion: The results of this
study suggest that it is feasible to effectively recruit and retain overweight
and obese adolescent subjects into a school nurse-delivered intervention.
Effective strategies were identified that may be useful in similar randomized
controlled trials with adolescents.

457-P

Is Maternal Body Mass Index (BMI) Associated With Fetal Growth
Abnormalities in Women With Type 1 Diabetes?
Jane C. Khoury Cincinnati, OH; Maisa N. Feghali, David Shveiky, Menachem
Miodovnik Washington, DC
Background: Asymmetric large for gestational age (A-LGA), defined as
weight and Ponderal Index >90th percentile is associated with respiratory and metabolic neonatal morbidities in infants of women with type 1
diabetes. A-LGA occurs in 20% of these pregnancies; compared to 1% in
pregnancies not complicated by diabetes. Previously, we demonstrated that
48% of overweight women with type 1 diabetes deliver an LGA newborn.
Thus, we sought to determine whether increased BMI in women with type
1 diabetes increased the odds of delivering an A-LGA newborn. Methods:
A cohort of 306 pregnancies of women with type 1 diabetes, recruited
prior to 20 weeks’ gestation, who were part of a 17-year program project
on the effect of strict glycemic control on pregnancy outcome. Women
were categorized according to the Institute of Medicine BMI categories,
overweight and obese were compared to normal weight and underweight.
Results: Mean age was 26±5 years, duration of diabetes 13±6 years and
25% had microvascular disease. Mean BMI was 23±3kg/m2, with 20% of
women being overweight or obese. Forty-two percent of the newborn were
LGA and 49% of these were A-LGA. After controlling for microvascular
disease and weight gain during pregnancy, maternal BMI was not significantly associated with fetal growth abnormalities, in particular A-LGA.
Conclusion: Overweight women with type 1 diabetes do not have increased
odds for an A-LGA newborn. Increased weight gain during pregnancy
increases the odds of A-LGA, whereas microvascular disease decreases the
odds for this fetal growth abnormality.

458-P

Food Addiction in Children
Robert Pretlow Seattle, WA
Why do overweight and obese kids struggle to such a degree to lose weight
or even maintain it, even though most hate being fat? In 1999 an interactive, open-access website was launched to help overweight and obese youth.
Information on healthy eating, portion control, and exercise, with online
community support, was not sufficient for most kids using the site to attain
and maintain healthy weights. 134,498 bulletin board messages, posted by
29,406 overweight children, ages 8-20, were archived over a ten-year period
and qualitatively analyzed for patterns, in the hope of elucidating reasons
for their struggles. Many of the children exhibited DSM-IV addiction criteria when describing their relationship with pleasurable foods. Many explicitly described seeking ‘comfort’ in pleasurable foods when sad, stressed,
or bored, and unable to stop. For most, this comfort eating appeared
unconscious. The kids struggled to resist cravings for highly pleasurable
foods, in spite of full awareness of the dreadful effects of further weight
gain. Some described withdrawal symptoms, “I go CRAZY until I eat stuff
that TASTES GOOD!” and tolerance, “I’ve become immune to the foods
that used to comfort me.” This addiction to the pleasure of food appears
to be on a continuum: overweight children would seem to be partially
addicted; obese children fully addicted; morbidly obese children are likely
in tolerance mode. Food addiction is an unpopular paradigm among health
professionals. Nevertheless, acknowledging food addiction in children and
treating it accordingly may help to improve the success rate in combating
the childhood obesity epidemic.
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459-P

Efficacy of a Multi-Disciplinary Pediatric Weight Management
Clinic Using Monthly Visits: The Healthy Hearts Program
June M. Tester, Lydia Tinajero-Deck Oakland, CA; Carolyn Jasik, Michele
Mietus-Snyder San Francisco, CA; Lourdes Juarez, Gargi Parikh, Cory Nyamora,
Tess Barbieri, Hitendra Patel Oakland, CA
Background: There are a variety of approaches for multi-disciplinary Stage
3 obesity treatment, with data on efficacy of weekly visits but insufficient
information about other models. Methods: Database abstraction from online
database used for clinical management and research in a pediatric weight
management program in Oakland, CA that uses a monthly visit model.
Results: From November 2008 to March 2010, 577 patients entered the
program. 70% had a BMI ≥99th percentile and 27% were 95th-98th percentile. Age ranged from 1-2 years (2%), 3 to 8 (23%), 9 to 13 (47%) and 14
to 18(28%), and patients were 55% Latino, 18% African-American, and
25% White. On initial labs, 11% had a fasting glucose >99 and 15% had a
HgbA1c ≥ 6.0. 45% had total cholesterol ≥170 mg/dL, 34% had LDL≥110
mg/dL, and 46% had triglyceride ≥115 mg/dL. 51% were new/active
patients (last visit was within past 3 months). 357 patients had ≥2 visits;
overall change in BMI z-score was -0.05. It was -0.07, -0.05, and -0.03
among children 3 to 8, 9 to 13, and 14 to 18 years, respectively (p<0.02
for all). 134 patients had ≥4 visits, with overall change in BMI z-score of
-0.07. It was -0.16, -0.07, and -0.03 among children 3 to 8, 9 to 13, and 14
to 18 years, respectively. (all p <0.01 except 14-18). Conclusion: Monthly
follow-up in a multi-disciplinary clinic can be effective at reducing BMI.
This sample also offers information on the prevalence of pre-diabetes and
dyslipidemia in patients with high BMI.

460-P

How Can Excessive Gestational Weight Gain Be Prevented and
Managed? A Survey of Overweight and Obese Pregnant Women
Catherine R. Hankey, Wilma S. Leslie Glasgow, United Kingdom; Anne Gibson
Dunfermline, United Kingdom
Background: Pregnancy is a life stage when rapid weight gain is likely.
Pregnant women may be receptive to health care advice and willing to
implement lifestyle changes. Women’s views on gestational weight gain
and whether they would like advice/support to manage this are unknown.
Aim: To determine newly pregnant women’s views on their current weight,
gestational gain, and resources they might consider helpful in preventing
excessive gain. Methods: Semi-structured questionnaire completed by a
convenience sample of women attending their 12-week ante-natal visit.
Results: 148 women, mean age 29 (SD 5.9) yrs, BMI 31.7 (SD 5.4) kg/m2
completed the questionnaire. 76% felt dissatisfied with their current weight,
41% were unconcerned about gestational weight gain including 28% who
retained weight gained in previous pregnancies. 42% didn’t want to gain too
much weight and 13% were really worried about this. Of those concerned
about weight gain, 54% felt healthy eating leaflets would be beneficial.
Advice on physical activity was considered helpful by 45%, with access
to sports/leisure facilities favoured. Few respondents felt group sessions
on healthy eating, or clinic attendance for individualised advice would be
useful. Conclusions: Many already obese women were unconcerned about
excessive gestational weight gain, possibly reflecting lack of awareness of
potential adverse health effects. This should be discussed routinely as part
of antenatal care. Women concerned about weight gain indicated a preference for increasing physical activity rather than receiving targeted dietary
advice. These data can inform the design of future interventions to address
the development/management of obesity in pregnancy.

461-P

A Retrospective Chart Study of Juvenile Program Completers and
Participants Versus Drop-Outs in a Medical Weight Loss Program
Wendy M. Scinta Manlius, NY; Christopher P. Morley Syracuse, NY
Context: Surgical treatment for obesity in juvenile patients is increasingly
common. A comprehensive medical weight loss program, incorporating
medicinal intervention with family support, exercise, pedometer usage,
elimination dieting, food journaling, and a 5-meal/day regimen, is being
developed as an alternative to surgical intervention. Objectives: To examine
effectiveness of program participation by comparing change in BMI in
participants vs. drop-outs, and secondarily, the effect of individual program
components, separately and cumulatively, on BMI. Design: Retrospective
For author conflict of interest information, see page S228 S147
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chart study. Outcome variable was change in BMI. Forward stepwise OLS
regression in SPSS v18 was used to determine the effect of dropping out
of the program (completers and ongoing participants {1} vs. drop-outs
{0}), and each program component that subjects completed (1,0), with
time-in-program, participant age, and gender covariates. Outcomes: Mean
participant age was 13.55 years, and the sample was 63% female (n=19).
Drop-outs (n=11, mean age 12.47) were slightly younger than participants
(completers n=3, ongoing participants n=11, mean age 14.41 yrs), although
the difference was not significant. No factors significantly predicted program drop-out, and no individual program item or covariate was significant
in the final model. Program participants saw a significant reduction in BMI,
by over 3 points (β = -3.351, p=.006, 95% CI 5.630 - 1.071). Conclusions:
The medical weight loss program under development appears to be an
intensive but effective means of reducing BMI in this juvenile sample.
Determination of factors influencing drop-out is ongoing. Additional
studies, including a randomized controlled trial of medical vs. surgical
weight loss and usual care intervention are warranted.

462-P

Puberty and Observed Energy Intake: Boy Can They Eat
Lauren B. Shomaker, Marian Tanofsky-Kraff, David M. Savastano, Merel
Kozlosky, Kelli M. Columbo, Laura E. Wolkoff, Jaclyn M. Zocca, Sheila M.
Brady, Susan Z. Yanovski, Melissa K. Crocker, Asem H. Ali, Jack A. Yanovski
Bethesda, MD
Background: Anecdotal reports suggest adolescent boys consume large
quantities of food to meet their growth demands. However, limited experimental data support this impression. Methods: We measured energy intakes
of 204 youth (8-17y; 50.5% male) from a 9835-kcal food array during
two lunchtime meals. Pubertal development was categorized by physical examination into pre-puberty (boys: testes<4cc, girls: Tanner breast
stage 1), early-mid puberty (boys: testes 4-12cc, girls: Tanner breast stages
2-3), or late puberty (boys: testes>12cc, girls: Tanner breast stages 4-5).
Results: Boys consumed more energy in unadjusted analyses than girls
at all pubertal stages (P<0.001). Energy intake increased with pubertal
development (P<0.001), but the timing and magnitude of change varied by
sex (P=0.02). Boys’ unadjusted energy intake was greatest in late puberty
(1955±70 kcal) compared to pre-puberty (1287±90 kcal) or early-mid
puberty (1413±92 kcal; Ps<0.001). Girls’ intake tended to be lowest in
pre-puberty (905±140 kcal) relative to early-mid (1278±82 kcal, P=0.07)
or late puberty (1388±68 kcal, P=0.01). After adjusting for body composition and demographic variables, the main effect for sex remained significant
(P<0.001), but there was no effect of puberty on intake (P=0.66). In unadjusted analyses, boys in late puberty consumed greater percent energy from
protein than pre-pubertal boys (P=0.04), but macronutrient composition was
not different (P=0.39) after accounting for body composition. Discussion:
The observed intake patterns are congruent with known sexual dimorphism
for body composition, peak growth velocity and pubertal development.
Boys have higher energy requirements than girls and can consume very
large amounts of food, especially during later puberty.

463-P

The Health Improvement Project (HIP): A Report on the Outcome
of an Intensive Medical Intervention For Class III Obesity
Michael F. Noe, Leonard H. Epstein, Jeffrey Lackner, John Leddy, Nadine
Fisher, Jihnhee Yu, Maurizio Trevisan, Rocco Paluch, Cheryl Kennedy, Colleen
Kilanowski Buffalo, NY
Background: This 24-month randomized trial evaluated four non-surgical
approaches to the management of class III obesity (BMI ≥40-≤60kg/m2)
using combination therapy. Methods: Enrollees in BlueCross BlueShield
of Western New York self-referred following an invitation to subscribers.
187 subscribers initiated treatment after screening and randomization to
one of four groups: VLCD (900 kcal, 3 months, LCD for 33 months) or
LCD (1200-1600 kcal/day for 36 months), with each diet condition either
receiving (MED) or not receiving pharmacotherapy (NOMED). All subjects
received standardized behavioral weight management treatment, and monitored intake and physical activity (walking, ≥10,000 steps/day). Results:
Intention to treat analyses were based on data from the 187 participants.
Characteristics: 60.4% female, 87.7 % Caucasian, 10.2% African-American,
age 48.4±8.0 years (mean ± standard deviation), weight 132.2±21.8kg,
BMI 46.2±5.1 kg/m2. 82 participants (43.9%) completed 104 weeks of
S148 For author conflict of interest information, see page S228

treatment with no differential attrition across groups (p 0.314). No baseline
differences by group were observed. Mixed model ANOVA revealed greater
BMI reduction for MED (-4.3 ± 8.3) vs NOMED (-3.0 ± 8.7) groups over
time (p 0.028) and greater BMI reduction for VLCD (-4.5 ± 8.8) vs LCD
(-2.9±7.6) groups over time (p<0.0001). Changes in BMI over 104 weeks
were: -3.3± 12.5 VLCD NOMED; -5.6 ±12.5 VLCD MED; -2.7±11.9 LCD
NOMED; -3.1±11.0 LCD MED. Three way interaction (drug x diet x time)
was not significant. Conclusion: Over 104 weeks, the MED group demonstrated greater reductions in BMI than the NOMED group and the VLCD
group demonstrated greater reductions in BMI than the LCD group.

464-P

Predictors of Obesity Counseling During Preschool Well
Child Visits
Sarah E. Hampl, Kerri M. Wade, Katherine S. Blackburn, Edy Heydinger Kansas
City, MO
Background: This study examined the prevalence of documented weightrelated counseling among primary care pediatricians seeing overweight
and obese (BMI≥85th%ile for age and gender) preschoolers for health
supervision in an urban children’s hospital, and the associations between
counseling and child characteristics. Method: All overweight and obese
2-5 year olds seen for well child visits (WCVs) in 2009 for whom provider documentation was available were included. Documentation was
reviewed for the presence of a plotted BMI chart, nutrition and physical
activity history and weight-related treatment and follow-up plan. Results:
The dataset included 942 (94% of total WCVs) patients approximately
evenly distributed between the ages of 2-5; 52% were male, 46% were
obese. Thirty-eight percent were Hispanic, 38% were African American,
17% were White and 82% received Medicaid. Two year olds were least
likely to have their BMI plotted (p=0.000). On average, pediatricians
documented a nutrition history in 80%, physical activity history in
65%, treatment in 46% and follow-up plan in 30% of WCVs. Predictors of treatment and follow-up documentation included female gender
(treatment p=0.018, follow-up p=0.012), obesity (treatment and follow-up
p=0.000), Hispanic ethnicity (treatment vs. white p=0.000, follow-up
vs. black p=0.002) and Medicaid (vs. Commercial) insurance (treatment
p=0.000, follow-up p=0.027). Age did not clearly influence intervention or follow-up plan documentation. Conclusions: In this cohort of
overweight and obese preschoolers presenting for primary care, treatment
and follow-up was most often documented for female, obese, Hispanic
and Medicaid-insured preschoolers. More emphasis on BMI plotting,
documenting history, treatment and follow-up plans, perhaps facilitated by
electronic medical records, is needed.

465-P

Providing a Cost-Effective Comprehensive Weight Management
Program For Highly Obese Children - Not a Mission Impossible
Paulina Nowicka New Haven, CT; Gary Price Guilford, CT; Vipin Suri, Melissa
Shaw, Jocelyn Mercado, William V. Tamborlane, Mary Savoye New Haven, CT
Background: Minimal research exists regarding the cost-effectiveness of
pediatric obesity programs. Offering multidisciplinary programs has been
thought to be a costly endeavor. Aims: Investigate if the existing models
could be utilized to determine cost-effectiveness of a intensive life-style
program, Bright Bodies (BB), that markedly lowered BMI (-1.7kg/m2)
compared to the clinical care controls (BMI +1.6 kg/m2), in a randomized
controlled trial involving 209 highly obese (75% >99th BMI %) minority
children (Savoye, JAMA 2007). Methods: Cost-effectiveness ratio (CER)
and net benefit were analyzed using the Wang (Obesity Research 2003) and
Brown (Int J Beh Nutr Phys Act 2007) approach. CER was calculated as
program cost minus medical costs averted divided by quality-adjusted life
years (QALYs) saved. Net benefit was obtained by adding medical costs
averted to productivity costs averted minus program cost. Incremental cost
effectiveness ratio (ICER) of BB was determined as compared to clinical
care. Results: BB resulted in an ICER of 2,511 USD per QALYs as compared to control. Expressed as cost per case of adult obesity averted, ICER
was 1,506 USD. CER of BB was 15,893, with a net benefit of -2,785 USD.
BB proved to be a dominant treatment compared to the control group that
had a substantially larger negative net benefit. Conclusions: CER was well
below the accepted threshold of $30,000 per QALYs showing the program
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is highly cost-effective. Although the multidisciplinary program delivery
was more costly than clinical care, this study indicates that long-term, the
investment is clearly more cost-effective and, thus, the preferred treatment
choice.

466-P

Physician Reporting of HEDIS Performance Measures on BMI
Assessment and Behavioral Counseling
Brook Belay, Holly Wethington Atlanta, GA
Background: Patient care quality improvement measures, such as the
Health Care Employer Data and Information Set (HEDIS) measures are a
means of monitoring provider performance. In January 2009, two obesityrelated HEDIS measures were launched to monitor physician performance
of BMI assessments; the measure for children also tracks behavioral
counseling. Our objective was to examine the frequency at which providers self-reported following HEDIS measures. Methods: DocStyles survey
data, collected in July 2009 via a web-survey of primary care physicians,
were used to examine how frequently pediatricians (PEDs) reported following HEDIS measures for children, and family/general practitioners
and internists (GPs) and obstetricians/gynecologists (OB/GYNs) for
adults. Prevalence statistics were calculated. Chi-square analyses were
used to examine setting characteristics associated with HEDIS measuring. Results: The analytic sample included 250 PEDs and 1250 GPs and
OB/GYNs. Approximately 45% of PEDs reported following both HEDIS
measures for normal weight and overweight/obese children each; 31%
of GPs and OB/GYNs reported following HEDIS measures for normal
weight and 39% for overweight/obese adults. The number of patients
seen weekly was associated with higher HEDIS reporting for PEDS for
both normal weight (χ2=27.6, p<0.001) and overweight/obese children
(χ2=56.8, p<0.001). Conclusion: These findings provide a baseline
measure for how frequently providers report following obesity-related
HEDIS measures. Further research is necessary to assess the sensitivity of
physician reporting and target quality improvement efforts. Disclaimer:
The findings and conclusions in this report are those of the authors and do
not necessarily represent the views of the Centers for Disease Control and
Prevention.

467-P

Self-Perceived Versus Actual and Desired Weight and Body Mass
Index in Adult Outpatients
Kirsten G. Mueller, Haitham Abulebdeh, Paul S. Mueller Rochester, MN
Background: Overweight and obese adults may have inaccurate perceptions of their weights. Objective: To compare self-perceived versus actual
and desired weights and BMIs in adult outpatients. Patients and Methods:
During November 2-13, 2009, adult outpatients seen at Mayo Clinic
(Rochester, Minnesota) completed a survey and reported self-perceived
heights, weights, BMI classes (“underweight” [BMI <18.5 kg/m2], “about
right” [BMI 18.5-24.9], “overweight” [BMI 25-29.9], or “obese” [BMI
≥30]), and desired weights. These results were compared to their actual
heights, weights, and BMI classes (measured after survey completion). Results: 508 patients (251 men, 257 women; mean age 62.9 ±
14.9 years) completed the survey. The average self-perceived weight
was lower than the average actual weight (80.3 ± 20.1 kg versus 81.9 ±
21.1 kg; P<0.001). The average self-perceived BMI (calculated using
self-perceived heights and weights) was lower than the average actual
BMI (27.6 ± 5.7 kg/m2 versus 28.3 ± 6.1 kg/m2; P<0.001). Overall, 32%
of patients were obese; only 6%, however, perceived they were obese.
Accuracy of self-perceived BMI class decreased with increasing actual
BMI class (P<0.001 for trend). Yet, desired weight loss amounts increased
with increasing perceived and actual BMI classes (P<0.001 for trends).
The average desired weight loss was 9.4 ± 12.3 kg which, if achieved,
would result in a normal average BMI (24.8 ± 3.2 kg/m2). Conclusions:
Adult outpatients’ self-perceived weights and BMIs were lower than
actual; accuracy decreased with increasing BMI class. Clinicians should
assess overweight and obese patients’ perceptions of their weights and
align these perceptions with actual measurements.
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468-P

Physicians Stigma and Quality of Care for Obese Individuals
Patrick Richard, Christine C. Ferguson, Jennifer Leonard, Anthony Lara, Anna
R. Muldoon Washington, DC
Background: This study investigates the effect of physicians’ stigma on
quality of care received by individuals with obesity while accounting for
reverse causality between obesity status and quality of care. Methods: Using
data from the 2005-2007 Medical Expenditures Panel Survey (MEPS),
we constructed a binary variable for physicians’ stigma, coded as 1 if the
patient reported that the physician “never showed any respect for what
they had to say.” We restricted the analytic sample to unique individuals
who are between 20 and 74 years old with non-missing observations, and
have a usual source of care. We used a continuous measure of “Health
Care Quality Rating” based on the Consumer Assessment of Healthcare
Providers and Systems (CAHPS) as provided by the MEPS. We estimated
separate OLS and logistic models by obesity status (obese vs. non-obese).
Additionally, we used a diabetes sub-sample to examine the effect of physicians’ stigma and process measures of diabetes care such as HbA1c, eye
examination, and foot examination, by obesity status. Results: Preliminary
results show a negative association between physicians’’ stigma and quality
of care received by obese persons compared to non-obese individuals (45%
vs. 17%, p<0.001). Among the diabetic subsample, obese individuals with
diabetes are less likely to receive HbA1c (51% vs. 24%) and less likely to
have a foot exam (35% vs. 12%, p<0.05) compared to non-obese patients
with diabetes. Conclusions: Overall, physicians’ stigma is negatively associated with the quality of care received by obese individuals.

469-P

Primary Care Adolescent Weight Management: Lessons in Health
Literacy
Margaret R. Rukstalis, Nicole P. Quinlan, Sharon Madalis, Chelsie L. Hauer
Danville, PA; Chanelle T. Bishop-Gilyard, Natalie L. Trumpikas, Robert I.
Berkowitz Philadelphia, PA
Background: Primary care (PC) interventions are urgently needed to
prevent and treat adolescent obesity and related problems. Health literacy
is important to improve effectiveness of family lifestyle modification
program (LMP) materials for obese adolescents and their parents. Methods:
Treatment manuals for a 52-week PC intervention for adolescents with
BMI>28 kg/m2 and their parents were developed to emphasize family
lifestyle goals to promote weight loss and maintenance. Health literacy
strategies were used to create materials at the 5th-7th grade reading levels.
Results: Text was created to convey concepts concisely and clearly with
fewest and simplest words. Topic bullets and checklists helped emphasize
behavior changes for healthy eating and increase physical activity. The acronym TEENS was used to help adolescents and parents focus on treatment
goals to lose and maintain weight:
T Think Positive.
E Eat Healthy: 3 meals per day, reduce 500 calories/day
E Exercise: 60+ minutes physical activity per day, < 2 hours screen time daily
N Nutrition: Monitor and measure daily food, beverages, and caloric goals:
[5-9 servings of vegetables (3+) and fruits (2); 4 servings of grains; 3 servings of low/no fat dairy; 2 servings of lean protein; <1 serving of high fat or
high sugar food; 0 sugar beverages]
S Social Support: Eat family meals, move more together. Parents serve as
role models. Make Healthy Habits FUN!
Conclusions: Health literacy techniques may improve readability and
enhance use of treatment manuals in adolescent LMP in primary care.

470-P

The Presence of Metabolic Syndrome Among Obese Adolescents
Referred to a Pediatric Multidisciplinary Weight Management
Program
Susan J. Woolford, Heidi B. IglayReger, Christine Robert, Bethany J. Sallinen,
Paul M. Gordon Ann Arbor, MI
Objective: To determine the prevalence of metabolic syndrome (MetS) and
associated changes among obese adolescents referred to the Michigan Pediatric Outpatient Weight Evaluation and Reduction (MPOWER) Program.
Methods: Obese (BMI > 95th percentile) adolescents (12 - 18 yrs) referred
to the 6-month MPOWER Program were assessed for weight, height, blood
pressure, waist circumference, fasting glucose, insulin and lipid-lipoprotein
For author conflict of interest information, see page S228 S149
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profile. The presence of MetS was determined using established criteria
(Cook 2004). Post–program measurements were obtained in those who
joined, and changes in the presence of MetS were determined. Chi-square
analysis was used to explore differences by sex, Medicaid status, and race at
baseline. Results: 176 adolescents (72% female, 52% Caucasian) completed
the initial evaluation. (mean ± SD: age 14.4y ± 1.6y; BMI 42.4 ± 9.8).
Twenty-seven percent of the patients evaluated met MetS criteria (n=48).
Males were more likely to have MetS (44% vs. 21% female, p<0.01). No
statistically significant differences were noted by race or Medicaid status.
In a 6 month follow-up cohort (n=32) with complete pre/post data, 11
adolescents had MetS at initial evaluation, but only 1 of these 11 had MetS
upon program completion, primarily due to reduced fasting glucose and
triglycerides (two additional patients, one with congenital heart disease and
another on post-transplant steroids, developed MetS during the course of the
program). Conclusions: Metabolic syndrome is a common diagnosis among
teens presenting to weight management programs. An intensive multidisciplinary intervention may decrease the presence of MetS among obese teens
over the course of 6 months.

471-P

Outcome Predictors in a Pediatric Weight Management Program
Michael M. Ross, Joseph A. Skelton Winston-Salem, NC
Objective: Multi-disciplinary pediatric weight management programs aim to
translate behavioral treatment of obesity into a clinical setting. Few reports
have demonstrated if these treatments are only effective in specific populations or families. In an effort to translate proven therapies into clinical
practice, our goal was to investigate if socio-demographic or health-related
factors predict outcomes in pediatric weight management. Methods: A combined prospective study and retrospective chart review was performed on
133 patients initially enrolled in the Brenner FIT (Families in Training) Program at Brenner Children’s Hospital from 11/9/2007 to 7/9/2009. Descriptive statistics and regression analysis were used to study factors associated
with outcomes. Results: Overall, 74% of participants with follow-up
measurements at four months had a decrease in BMI Z-Score. At baseline, age (p=0.002), gender (p=0.042 females>males), insurance coverage
(medicaid insured p=0.003), child-care arrangements (p=0.001), children
under current mental health treatment (p=0.0145), and children with anxiety
(p=0.0186) were associated with differences in BMI Z-Score at enrollment.
The program had a significant differential effect on children with previous
attempts at weight management (p=0.035), history of developmental delay
(p=0.019), history of previous occupational therapy (p=0.019), and children
diagnosed with anxiety (p=0.037). Conclusion: The majority of children
in a pediatric weight management program had significant improvement in
their weight status. There were also differential socio-demographic factors
associated with referral to the program, as well as factors found to enhance
and diminish the effectiveness of the program.

472-P

Avoiding Weight Gain During Smoking Cessation: Translation of
Science to Practice
Terry Bush Seattle, WA; Michele Levine Pittsburgh, PA; Laura Beebe Oklahoma
City, OK; Susan Zbikowski, Tim McAfee, Barbara Cerutti Seattle, WA
Weight concerns are common in smokers and can impede quit attempts. On
average, smokers gain 5-15 pounds after quitting but up to 10% will gain
as much as 30 pounds. A novel Cognitive Behavioral Therapy cessation
treatment addressing weight concerns produced better quit rates, less weight
gain vs. cessation treatment alone, but the intervention is intensive. This
paper presents results from the first attempt to replicate these findings in the
real world setting of a state quitline. We randomized 2000 weight concerned
smokers to standard treatment (5 counseling calls) or the adapted, brief
weight concerns intervention integrated into the quitline (standard + 3 calls
with a weight coach). Outcomes at 7 months revealed a significant weight
suppressive effect among smokers who quit (40.6% vs. 27.1% of controls
said they lost weight; 30.0% vs. 50.8% said they gained weight, p=.0004).
Smokers in the intervention (vs. controls) were also more likely to report
decreased concerns about weight gain (p<.001). Importantly, there was
no adverse impact of the intervention on quit rates. In fact, we observed a
non-significant 3.5% increase in 7-day quit rates in the intervention (43.4%
vs. 39.8%, p=.25) and higher satisfaction (93.2% vs. 88.7%; (p=.03).
Among smokers with diabetes, the intervention produced better quit rates,
S150 For author conflict of interest information, see page S228

less weight gain than controls. This study represents the first evidence of
an effective, scaleable method for helping smokers quit without gaining
weight and therefore has public health significance. Integration across the
national network of quitlines could have a powerful effect on motivating
quit attempts.

Intervention Studies – Pharmacotherapy
473-P

Intima Media Thickness (IMT) Decreases After One Year of Statin
Intervention in Dyslipidemic Obese Teenagers, a Randomized
Control Trial (RCT) Pilot Study
Laurent Legault, Pierre Beaucage, Marc Girard Montreal, Canada; Jacques Barth
Los Angeles, CA
Cardiovascular disease (CVD) onset occurs before adulthood and a dramatic rise is expected in the upcoming years. Dyslipidemic obese teenagers
present metabolic syndrome features and are potentially at high risk for
future CVD. We need better tools to determine their most appropriate treatment. We designed a RCT of statin treatment in teenagers with dyslipidemia
and monitored IMT of the carotid artery. Sixteen teenagers (14-18) were
recruited on the basis of their weight (>97th percentile), presence of high
tryglycerides (>1.7mmol) and low HDL-C (<1.0mmol) and randomized
to Atorvastatin 10mg or placebo. IMT measurements of the left and right
carotid arteries were done before and one year after a lifestyle intervention that incorporated nutrition and exercise counseling. The groups were
compared after the intervention and correlations were established between
IMT results, lipid values, HOMA score, BP, BMI and waist circumference measurements. Average IMT of the left and right carotid artery of the
group pre-intervention were respectively 0.5827 +/- 0.0733mm and 0.5362
+/-0.0719mm. The average L carotid thickness showed significant reduction
after intervention in the statin group 0.5094+/- 0.0416 (p=0.0499) but not in
the placebo group 0.5791+/-0.0767 (p=0.917). On average IMT decreased
by 10% in Atorvastatin treated individuals and increased by 1.6% in placebo
treated ones. IMT correlated best with.diastolic pressure. IMT progression
can be reversed in dyslipidemic obese teenagers. Given their high potential
for future CVD, statin intervention, combined with a lifetsyle modification approach, may help prevent future events in a select group of at-risk
teenagers.

474-P

Lorcaserin, a Selective 5-HT2C Receptor Agonist, Reduces
Energy Intake and Appetite
Corby Kyle Martin, Leanne M. Redman Baton Rouge, LA; Jinkun Zhang,
Christen M. Anderson San Diego, CA; Steven R. Smith, Eric Ravussin Baton
Rouge, LA
Background: Lorcaserin, a selective 5‑HT2C receptor agonist, reduces body
weight. In a double-blind randomized controlled trial, we evaluated the
effect of lorcaserin on energy intake (EI) and appetite. Methods: Fifty-seven
(68% female) overweight and obese (mean±SD; BMI=35.5±4.8 kg/m2)
adults (48.7±12.6 years) were randomized to placebo (Pl, n=28) or Lorcaserin (Lo, n=29) for 56 days. Weight maintenance was imposed during Days
1-7, and all subjects followed a standardized diet and exercise plan targeting
a 600 kcal/day deficit beginning on Day 8. Food intake was measured
directly at lunch and dinner on Days -1, 7, and 56. Ratings of satiety were
measured with the Eating Inventory and Visual Analogue Scales (VAS)
on Days -2, 6, and 55. Time and treatment effects were evaluated with a
mixed model with baseline values as covariates. Results: After one week of
treatment during imposed weight maintenance, EI was significantly (p<.01)
reduced in the lorcaserin but not placebo group (Mean+SE; Lo: -286±86
kcal, Pl: -147±89 kcal). After eight weeks of treatment, lorcaserin compared
to placebo had significantly larger reductions in: 1) body weight (Lo:
-3.8±0.4 kg, Pl: -2.2±0.5 kg, p<0.01), 2) EI (Lo: -470±87 kcal; Pl: -205±91
kcal, p<.05), 3) hunger, measured with the Eating Inventory, (Lo: -2.3±0.5;
Pl: -1.0±0.3, p<.01), and 4) prospective food consumption, measured with
VAS (Lo: -13.6±3.8; Pl: -8.0±4.7, p<0.05). Conclusions: Lorcaserin reduced
body weight, EI, and appetite ratings compared to placebo over eight weeks.
The results indicate that lorcaserin decreases body weight primarily through
its effects on EI and appetite.
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475-P

Phentermine Pharmacotherapy For Weight Management in
Overweight to Morbidly Obese Subjects Does Not Alter Seated
Resting Office Blood Pressure
Ed J. Hendricks Roseville, CA; Frank L. Greenway, Alok K. Gupta Baton Rouge,
LA; Eric Westman Durham, NC
Three hundred patients were selected from 1344 continuing patients
enrolled in a private medical bariatric practice in the sequence in which
the patient appeared beginning January 2, 2007. Subjects were selected for
inclusion if their record reflected good compliance in the initial weeks of
a low-carbohydrate ketogenic diet with 7 complete vital sign data points
in the first 12 weeks. 269 subjects had been prescribed phentermine in
doses ranging from 15 mg to 37.5 mg daily; 31 received no phentermine.
The average patient’s age was 49.1 (13.0) years. 85% were female, 95%
were Caucasian. The initial BMI was 35.6 (8.2) kg/m2. 32% had hypertension, 54% were prehypertensive and 14% had normal blood pressure. Data
sufficient for statistical analysis was collected for baseline, and 1, 2, 3, 4,
8, 12, 26, 40, 52, and 104 weeks. Phentermine treated subjects had greater
weight loss at all data points (p=0.0144). Phentermine treated subjects
resting office systolic blood pressure/diastolic blood pressure (SBP/DBP)
declined from baseline at all data points (SBP/DBP -7/-5 mm Hg at both
26 and 52 weeks). Phentermine untreated subjects’ declines of SBP/DBP at
26/52 weeks were -11/-7 and -8/-6 but the difference from the treated cohort
was not significant. Heart rate (HR) changes in treated/untreated subjects at
weeks 26 (-0.4/-3.8) and 52 (+1.5/-1.7) were not significant. Hypertension
was diagnosed in one patient after one year on phentermine. Phentermineinduced loss of blood pressure control was not observed in the hypertensive
patients. We conclude phentermine weight management pharmacotherapy
minimally influences SBP/DBP or HR.

476-P

Pharmacokinetic Study of the Anti-Angiogenesis Activity of
Standardized Platycodin Radix
Emma M. Twiner, Zhijun Liu, Ying Yu, Frank L. Greenway Baton Rouge, LA
Background: The pickled root of Pladycodin radix is sold in Korean
markets, and is consumed for its anti-obesity properties. Rodent studies
documented that Platycodin saponins give weight loss, reduce food intake,
increase stool fat loss by lipase inhibition and reduce serum cholesterol and
triglycerides. Platycodin D is felt to be the active saponin. The crude extract
of Platycodin radix was tested in our human adipose tissue angiogenesis
assay and was shown to inhibit angiogenesis. Pladycodin D was isolated
and a Platycodin radix extract was standardized to its Platycodin D content.
Methods: An extract of Platycodin radix was standardized to containing 414 mg (20%) platycodin D. The standardized extract was randomly
assigned to 4 healthy normal volunteers (3 overnight fasted and 1 after a
standard meal) or a placebo (1 overnight fasted) to be consumed orally.
Blood was drawn at baseline, 30, 60, 120, 180, 240 and 300 minutes.
The serum was tested in the 15-day human adipose tissue angiogenesis
assay. Results: The area under the curve for each timepoint was expressed
as a percent of angiogenesis at baseline. Angiogenesis was inhibited by
approximately 20% from baseline between 1 and 4 hours. Angiogenesis
was significantly inhibited from 30 minutes through 4 hours (p<0.05 to
p<0.002). Food delayed the absorption of the Platycodin radix by about 3
hours. The average percent reduction of mean angiogenesis over 5 hours
from baseline was 15% for the standardized Platycodin radix and 6% for the
placebo. Conclusion: Fasting serum from 3 volunteers reduced angiogenesis
by a significant 20% from baseline after taking standardized Platycodin
radix orally. A randomized clinical trial of standardized Platycodin radix for
obesity is indicated.

477-P

Reductions in Medication Costs With Substantial Weight Loss
With Behavioral Intervention
James W. Anderson, Manan A. Jhaveri Lexington, KY
Medical costs of obesity in the United States exceed $147 billion annually with medication costs making a sizable contribution. We examined
medication costs associated with substantial weight losses for patients
treated in intensive behavioral weight loss program. Inclusion criteria
were medication use for obesity co-morbidities: hypertension, diabetes,
dyslipidemia, degenerative joint disease (DJD), or gastroesophageal reflux
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disease (GERD). Group 1, 83 consecutive obese patients on medications
who completed 8 weeks of classes lost 19 kg in 20 weeks. Group 2, 100
consecutive severely obese patients who lost more than 45 kg (59 kg total
in 45 weeks). Medications were discontinued: Group 1, 18%; Group 2,
64%. The numbers of medications per day decreased significantly for all
conditions. Numbers of medications, initial and final, respectively were:
Group 1, total, 3.0 to 1.7; diabetes, 1.7 to 0.6; Group 2, total, 2.5 to 0.5;
hypertension, 1.8 and 0.5; diabetes, 1.9 and 0.6; dyslipidemia, 1.1 and 0.3;
DJD, 1.1 and 0.2; and GERD, 1.1 and 0.3. Monthly costs for all medications decreased significantly and were as follows for Group 1, total, $249
and $153; diabetes, $287 to $130; Group 2: total, $237 and $65; hypertension, $111 and $29; diabetes, $371 and $125; dyslipidemia, $130 and $30;
DJD, $62 and $9; and GERD, $157 and $51. Average reduction in monthly
medication costs were: Group 1, $96; Group 2, $172. Weight loss in medically supervised intensive behavioral weight loss program is a very effective
approach to improving diabetes and cardiovascular risk factors and reducing
medical costs.

478-P

Naltrexone SR/Bupropion SR Combination Therapy Reduced
Weight and Improved Markers of Cardiometabolic Risk: A Pooled
Analysis of Two Phase 3, 56-Week, Double-Blind, PlaceboControlled Studies
Louis J. Aronne New York, NY; Priscilla Hollander Dallas, TX; Holly Wyatt
Denver, CO; Holly Maier, Colleen Burns, Dennis D. Kim, Eduardo Dunayevich
La Jolla, CA
The effects of the naltrexone sustained-release (SR; 32mg)/bupropion SR
(360mg) combination (NB32) on weight and markers of cardiometabolic
risk (CMR) were examined in overweight/obese individuals. Data from
the two largest, similarly designed Phase 3 studies were pooled. Baseline
characteristics for the modified ITT-LOCF population (subjects with ≥1
post-baseline weight on study drug) were: 84% female, 81% Caucasian;
mean: 44y, weight 100kg, BMI 36.2kg/m2, waist circumference 109cm,
HDL 52mg/dL, LDL 119mg/dL; geometric mean: triglycerides 115mg/dL,
hsCRP 3.8mg/L. Week 56 completion rates were 50-54%. Week 56 weight
loss was -6.3% NB32 (N=1173) vs. -1.3% Placebo (N=967), P<0.001.
NB32 resulted in greater improvements vs. Placebo (P<0.05) in multiple
markers of CMR: waist circumference ‑6.6cm vs. -2.4cm, triglycerides
-10.1% vs. -1.1%, HDL +3.6mg/dL vs. ‑0.5mg/dL, LDL ‑5.0mg/dL vs.
‑2.3mg/dL, hsCRP -29.9% vs. -13.4%. Blood pressure was unchanged
with NB32 and slightly reduced with Placebo (≤1.3mmHg). The relationship of greater blood pressure reduction with greater weight loss was
evident in both groups (P<0.001). In subjects with increased CMR at
baseline, NB32 led to greater improvements vs. Placebo (P<0.001) in waist
circumference (>88cm women, >102cm men) ‑6.7cm vs. ‑2.5cm, HDL
(<50mg/dL women, <40mg/dL men) +5.4mg/dL vs. +1.5mg/dL, triglycerides (≥150mg/dL) ‑26.9% vs. ‑13.8%, and hsCRP (>3mg/dL) ‑39.5%
vs. ‑23.0%. The safety/tolerability profile of NB32 was consistent with
its individual components; the most common adverse events were nausea,
headache, constipation, vomiting, and dizziness. NB32 was generally
well-tolerated, resulted in meaningful weight loss, and improved multiple
markers of CMR over 56 weeks.

479-P

Naltrexone SR/Bupropion SR Combination Therapy Reduced
Weight and Improved Weight-Related Quality of Life in a Phase 3,
56-Week, Double-Blind, Placebo-Controlled Study
Raymond A. Plodkowski Reno, NV; Sunder Mudalier, Holly Maier, Colleen
Burns, Dennis D. Kim, Eduardo Dunayevich La Jolla, CA
The effects of naltrexone sustained-release (SR)/bupropion SR combination
therapy on weight loss and weight-related quality of life (using the Impact
of Weight on Quality of Life-Lite [IWQOL-Lite] questionnaire) were evaluated in overweight/obese individuals. Subjects (N=1742) were randomized
1:1:1 to NB16 (16mg naltrexone SR/360mg bupropion SR), NB32 (32mg
naltrexone SR/360mg bupropion SR) or Placebo. Baseline characteristics
for the modified ITT-LOCF population (subjects with ≥1 post-baseline
weight on study drug) were: 84% female, 75% Caucasian, mean±SD age
44±11y, weight 100±15kg, BMI 36±4kg/m2, IWQOL-Lite Total score
71.3±16.9 (moderate impairment), subscale scores: Physical Function
67.8±20.6 (severe), Self-esteem 56.0±25.0 (severe), Sexual Life 75.3±26.3
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(moderate), Public Distress 86.0±17.7 (mild), Work 85.2±18.1 (mild).
Study completion was 50%. Week 56 weight loss was greater (P<0.001)
with NB32 (‑6.1%; N=471) and NB16 (‑5.0%; N=471) vs. Placebo (‑1.3%;
N=511). NB32- and NB16-treated subjects reported greater improvements
vs. Placebo in IWQOL-Lite Total score (P<0.001) and in the Physical Function, Self-esteem, Sexual Life, and Public Distress subscales (P<0.05 for
subscales). In post-hoc analyses, more NB32-treated and NB16-treated vs.
Placebo-treated subjects experienced clinically meaningful improvements
in Total score (49.4% and 42.2% vs. 29.9%; all P<0.001). For subjects
with baseline scores in the severely impaired range, greater improvements
(P<0.05) were observed for NB32 vs. Placebo in Total score and Physical
Function, Self-esteem, and Sexual Life subscales. The safety/tolerability
profile of NB was consistent with its individual components; the most
common adverse events were nausea, headache, constipation, vomiting, and
dizziness. NB was generally well-tolerated, reduced weight and improved
multiple aspects of weight-related quality of life.

480-P

Naltrexone SR/Bupropion SR Combination Therapy Improves
Control of Eating and Reduces Food Cravings in Overweight/
Obese Subjects
Ken Fujioka Del Mar, CA; Frank L. Greenway Baton Rouge, LA; Sonja K. Billes,
Colleen Burns, Raul Harris-Collazo, Dennis D. Kim, Eduardo Dunayevich
La Jolla, CA
The effects of naltrexone sustained-release (SR)/bupropion SR combination
therapy on obesity and eating behavior (Control of Eating Questionnaire:
COEQ, twenty 100mm visual analog scales) were evaluated in obese/
overweight individuals in the COR-I (Contrave Obesity Research) study.
This phase 3, double-blind, placebo-controlled, 56-week study, randomized 1742 subjects to NB32 (32mg/360mg naltrexone/bupropion), NB16
(16mg/360mg) or placebo. Baseline characteristics (modified ITT-LOCF
population: subjects with ≥1 post-baseline weight on study drug): age 44y,
84% female, 75% Caucasian, weight 100kg, and BMI 36kg/m2. Week 56
weight loss was greater with NB32 (-6.1%; N=471) than placebo (‑1.3%;
N=511) and more NB32-treated vs. PBO-treated subjects achieved weight
loss ≥5% (48% vs. 16%) and ≥10% (25% vs. 7%). NB32-treated subjects
reported reduced difficulty controlling eating (COEQ item 19) at Week
56 (-14.5 vs. -8.7; P<0.001). Exploratory analyses at Week 8 showed
significant (P<0.05) differences between NB32 and placebo in item 19 and
other items indicating reduced desire for sweet and tasty non-sweet foods,
decreased hunger, frequency, and strength of food cravings, decreased
eating in response to cravings, and increased ability to resist cravings. Many
remained improved through endpoint. NB32-treated subjects also tended to
report improvements in mood-related items. Similar results were observed
with NB16. The safety/tolerability profile of NB32 was consistent with its
individual components; the most common adverse events (NB>placebo)
were nausea, headache, constipation, dizziness and insomnia. NB was
generally associated with greater control of eating and reduced food
cravings compared with placebo; these differences were greatest early in the
study but many persisted through Week 56.

481-P

Reduced Depressive Symptoms and Weight Loss in Depressed
Overweight/Obese Subjects Completing 24 Weeks of Open Label
Therapy With Naltrexone SR/Bupropion SR
Susan L. McElroy, Anna Guerdjikova Mason, OH; Laurence Mignon, Colleen
Burns, Dennis D. Kim La Jolla, CA; Ronald Landbloom San Diego, CA; Eduardo
Dunayevich La Jolla, CA
Combined sustained-release (SR) naltrexone/bupropion (NB) results in
clinically significant weight loss in obese adults. NB contains the antidepressant bupropion at a dose used to treat depression. This 24-week
open-label study was conducted to evaluate the effect of NB (32mg/360mg
daily) in obese subjects with major depression. The primary endpoint was
the change in the Montgomery-Asberg Depression Rating Scale (MADRS)
total score at 12 weeks (modified ITT-LOCF: subjects with ≥1 post-baseline
MADRS total score on study drug; N=23). Baseline characteristics: age
47y, 100% female, 92% Caucasian, weight 96.7kg, BMI 35kg/m2, MADRS
total score 23.7 and IDS-SR total score 43.7 (moderate/severe depression),
Binge Eating Scale (BES) total score 28.7 (severe). MADRS scores showed
improved depressive symptoms at Weeks 12 and 24 (10.5 and 8.4, minimal
S152 For author conflict of interest information, see page S228

depression; mITT-LOCF, all P<0.001). IDS-SR scores showed similar
improvement. Week 24 completers (N=12) had MADRS scores consistent
with no d epression (5.5). Additionally, 12/12 completers responded to treatment (defined by Clinical Global Impression-I [CGI-I] score ≤2) and 11/12
completers achieved remission (CGI-I score of 1). Average Week 24 weight
loss in completers was -9.2% and measures of eating behavior (BES and
Control of Eating Questionnaire) indicated reduced binge eating, improved
control of eating, and reduced cravings. The safety/tolerability profile of
NB32 was consistent with its individual components; the most common
adverse events were nausea, constipation, headache, insomnia, and dizziness. In this pilot study in obese depressed subjects, completion of 24 weeks
of therapy with NB was associated with reduced depressive symptoms,
weight loss, and improved control of eating.

482-P

Naltrexone SR/Bupropion SR Combination Therapy Had No Effect
on Depression or Suicidal Ideation: A Pooled Analysis From the
Contrave Obesity Research Program
F. Xavier Pi-Sunyer New York, NY; Frank L. Greenway Baton Rouge, LA; Louis
J. Aronne New York, NY; Ken Fujioka Del Mar, CA; Laurence Mignon, Whedy
Wang, Peg Fletcher, Eduardo Dunayevich La Jolla, CA
The naltrexone/bupropion combination has been shown to reduce weight
by -5.0% to -9.3% over 56 weeks. Centrally acting obesity therapies are
scrutinized for their potential induction of psychiatric adverse events (PAE).
The safety of naltrexone sustained-release (SR; 16, 32, 48mg) combined
with bupropion SR (360mg) was evaluated in a combined analysis of 1515
Placebo and 3239 Total-NB (all doses) subjects from five double-blind,
placebo-controlled trials (subjects taking ≥1 study drug tablet; ≥1 investigator contact). Baseline characteristics (mean): age 45-46y; 82%–83% female;
77%–79% Caucasian; weight 100kg; BMI 36kg/m2 ; history of depression: 10.9%–12.7%; history of anxiety: 3.9%–4.2%. Key exclusion criteria
included: serious psychiatric illness, current severe major depression or
active suicidal ideation, and suicide attempt or pharmacologic treatment
of psychiatric disorder in previous 6-12 months. There was no evidence
of depression-related PAEs (1.9% Total-NB vs. 2.7% Placebo, Relative
Risk (RR)=0.72, 95% Confidence Interval [0.48, 1.07]) or suicidal ideation
(Total-NB <0.1% vs. Placebo 0.2%; RR=0.16 [0.02, 1.42]) being associated
with Total-NB vs. Placebo. Total-NB subjects experienced more anxietyand sleep disorder-related PAEs vs. Placebo (5.0% vs. 3.3%, RR=1.62
[1.18, 2.22] and 11.6% vs. 7.9%, RR=1.63 [1.33, 2.00], respectively).
Depression-, anxiety-, and sleep-disorder-related PAEs were mild, transient,
and tended to occur early in the trial. PAE-induced discontinuations were
similar between groups. The safety/tolerability profile of NB was consistent
with its individual components; the most common adverse events were
nausea, constipation, headache, vomiting, dizziness. NB was generally welltolerated, and was not associated with increased incidences of depression or
suicidal ideation.

483-P

TM38837 a Second Generation Peripheral Selective CB1 Receptor
Antagonist in Clinical Development For Treatment of Obesity,
Diabetes and Related Metabolic Disorders
Pia K. Noerregaard, Marianne Fridberg, Lars-Ole Gerlach, Karsten Lundgren,
Paul B. Little, Niels-Ole Jensen, Christian E. Elling Hoersholm, Denmark
Preclinical and clinical studies with rimonabant have shown that pharmaco
logical blockage of the cannabinoid 1 (CB1) receptor is efficacious
inobesity and type 2 diabetes. First generation brain penetrating CB1
antagonists were however associated with central side effects excluding
them from therapeutic use. TM38837 is a novel CB1 receptor antagonist
which was designed to circumvent the CNS side effect profile through its
restriction to peripherally located CB1 receptors in the body. Research in
the cannabinoid field has indicated that CB1 antagonists mediate several
metabolic beneficial actions via the peripheral CB1 receptors. Drug
distribution studies and functional studies in various species demonstrated
peripheral selectivity of TM38837 and a clear differentiation to rimonabant.
Studies in animal models for obesity and diabetes demonstrated however
that TM38837 is equipotent to the brain penetrant CB1 antagonist rimonabant with respect to metabolically beneficial actions like weight loss and
improvement in glucose metabolism. TM38837 is currently being tested
in phase 1 clinical trials. In a single ascending dose study TM38837 was
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well tolerated with no significant changes in any of the safety assessments
employed and showed an attractive pharmacokinetic profile suitable for
a once-daily dosing regimen. In conclusion, TM38837 is a novel second
generation CB1 antagonist with metabolic efficacy and potency in animals
comparable to rimonabant but which in contrast to first generation CB1
antagonists has markedly reduced propensity to penetrate the blood-brain
barrier. This together with an attractive safety and pharmacokinetic profile
in humans makes TM38837 a promising therapy for obesity, diabetes and
related metabolic disorders.

484-P

Sustained Weight Loss and Acceptable Tolerability With the
GLP-1 Analogue Liraglutide in Obese Non-Diabetic Adults:
A 2-Year Randomized Trial
Michael E.J. Lean Glasgow, United Kingdom; Arne Astrup Copenhagen, Denmark;
Mazin Al Hakim Almere, Netherlands; Raffaele Carraro Madrid, Spain; Nick
Finer London, United Kingdom; Marie Kunesova Praha 1, Czech Republic;
Marie L. Lindegaard Soeborg, Denmark; Leo Niskanen Kuopio, Finland; Mads
Frederik Rasmussen Princeton, NJ; Aila Rissanen Helsinki, Finland; Stephan
Rössner Huddinge, Sweden; Markku J. Savolainen Oulu, Finland; Luc Van Gaal
Antwerp, Belgium
Background: A placebo-controlled 20-week double-blind trial with openlabel orlistat comparator and 84-week open-label extension investigated
weight loss with liraglutide 1.2–3.0mg. 2-year results for safety/tolerability
(primary outcome) and weight loss/maintenance during treatment with
liraglutide 2.4/3.0mg or orlistat are presented. Design: Obese adults
(18–65 years, BMI 30–40kg/m2) began a 500 kcal/day deficit diet plus exercise, and after 2 weeks, 564 individuals were equally randomized to oncedaily subcutaneous liraglutide (1.2–3.0mg) or placebo, or orlistat (120mg
3×daily). After 52 weeks, liraglutide/placebo-treated subjects switched to
2.4mg liraglutide (based on 20-week results), subsequently 3.0mg (based on
52-week results). www.clinicaltrials.gov ID:NCT00480909. Funding:Novo
Nordisk, Denmark. Results: Of 398 extension participants (n=59–72/arm,
age 46.8±10.1 years, BMI 34.8±2.7kg/m2 [mean±SD]), 268 completed.
Weight loss from randomization–2 years was 3.0kg (95% CI 1.3–4.7)
greater with liraglutide 2.4/3.0mg (n=184) than orlistat (n=95) (p<0.001;
intention-to-treat, last-observation-carried-forward). Completers from
screening (week -3) on liraglutide 2.4/3.0mg (n=92) lost 7.8kg and those
on orlistat (n=45) lost 5.4kg, a mean difference of 2.5kg (0.4–5.2) (p=0.09).
More completers on liraglutide 2.4/3.0mg (75%) than on orlistat (53%) lost
>5% screening weight. Systolic blood pressure was reduced for completers
by 15.3±12.6mmHg (liraglutide 2.4/3.0mg) and 10.2±10.8mmHg (orlistat)
from a mean 132±13.7mmHg at screening. The commonest liraglutiderelated side-effect was nausea, mainly in weeks 1–6. Serious side-effects
(mostly gastrointestinal) were experienced by 17/186 (9%) individuals
on liraglutide 2.4/3.0mg and 6/95 (6%) on orlistat; 12% and 3% participants withdrew, respectively, due to (mostly gastrointestinal) side-effects.
Conclusion: Liraglutide 2.4/3.0mg had satisfactory safety and tolerability,
maintained higher weight loss than orlistat for 2 years, and a substantial
reduction in blood pressure.

485-P

The Long-Term Effect of Tesofensine on Appetite Sensations
Jo-Anne Gilbert Quebec, Canada; Anne Raben, Dieter Meier Ballerup, Denmark;
Arne Astrup, Anders M. Sjodin Copenhagen, Denmark
Introduction: Tesofensine (TE) is a new drug producing twice the weight
loss seen with currently marketed drugs. It inhibits the pre-synaptic
reuptake of noradrenaline, dopamine and serotonin, and decreases the motivation to eat. The dual aim of the present analysis was to examine the effect
on appetite after weight loss following the cessation of the drug, as well as
to verify the effect on appetite during an extended treatment of 24 weeks.
Methods: A 24-week randomised, double-blinded, placebo-controlled trial
(RCT) was followed by a drug free-period (12±3 weeks) and an openlabelled uncontrolled study (24 weeks). During the RCT subjects were
divided into four treatment groups (placebo and 0.25, 0.50 and 1.00 mg of
TE), and in the extension study they all received 0.50 or 1.00 mg TE. Only
subjects who completed both studies were included in the present analysis.
A composite satiety score (CSS) was calculated from the appetite sensation ratings [CSS=satiety+fullness+(100-hunger)+(100-prospective food
consumption)]. Results: TE induced a dose-dependant increase in CSS that
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diminished over time as weight loss continued in the RCT. Unexpectedly,
after drug withdrawal CSS did not decrease beyond baseline, despite the
participants’ reduced weight state. The re-introduction of TE resulted again
in increased CSS regardless of initial treatment/weight loss. Conclusion:
We postulate that in the early phases the drug-induced increase in satiety
may be the main driver of weight loss, while in the weight reduced state TE
mainly contributes to weight maintenance by counteracting the increased
motivation to eat often seen after weight loss.

486-P

Clinically Meaningful Weight-Loss Outcomes With Low-Dose
Controlled-Release Phentermine/Topiramate in Overweight/
Obese Subjects
Kishore M. Gadde Durham, NC; Craig Peterson, Wesley W. Day Mountain View,
CA
Currently available weight-loss agents generally lead to only modest weight
loss. A low-dose, controlled-release formulation of phentermine/topiramate (PHEN/TPM CR) was evaluated for weight loss in two randomized,
placebo-controlled, 56-week Phase 3 trials. EQUIP evaluated PHEN 3.75
mg/TPM CR 23 mg (3.75/23) and PHEN 15 mg/TPM CR 92 mg (15/92) vs
placebo in 1267 adult subjects with BMI ≥35 kg/m2. CONQUER evaluated PHEN 7.5 mg/TPM CR 46 mg (7.5/46) and 15/92 vs placebo in 2487
adult subjects with BMI ≥27 kg/m2 and ≤45 kg/m2 and ≥2 weight-related
comorbidities. In a pooled data analysis, least-squares (LS) mean percent
weight loss in the ITT population (N=3678) was significantly greater for all
doses of PHEN/TPM CR vs placebo: 1.5% for placebo (n=1477), 4.7% for
3.7/23 (n=234), 8.2% for 7.5/46 (n=488), and 10.4% for 15/92 (n=1479)
(P<0.0001 vs placebo for all doses). In subjects completing 56 weeks of
treatment on study drug (n=2193), LS mean percent weight loss was also
significantly greater in all PHEN/TPM CR groups (P<0.0001 vs placebo):
2.1% for placebo, 6.0% for 3.75/23, 10.4% for 7.5/46, and 13.4% for 15/92.
Significantly more PHEN/TPM CR subjects (ITT-LOCF) lost ≥10% of their
baseline weight than placebo subjects: 7.4%, 18.8%, 37.3%, and 47.5% for
placebo, 3.75/23, 7.5/46, and 15/92, respectively (P<0.0001 for all doses
vs placebo). Greater improvements in weight-related comorbidities were
documented in subjects losing ≥10% of their baseline weight. PHEN/TPM
CR was well tolerated. PHEN/TPM CR is associated with significant and
clinically meaningful weight loss in overweight/obese subjects.

487-P

Aliskiren/Amlodipine Combination Lowers Blood Pressure More
Effectively Than Amlodipine Monotherapy in Obese and NonObese Patients With Moderate to Severe Hypertension
Rudiger C. Braun-Dullaeus Magdeburg, Germany; Sergey B. Shustov
St. Petersburg, Russia; Carmen Alvarez Barcelona, Spain; Gregorio G. Rogelio
Quezon City, Philippines; Cheraz Cherif Papst Basel, Switzerland; Jack Zhang
East Hanover, NJ
Objective: To assess the antihypertensive efficacy of aliskiren/amlodipine
(ALI/AML) combination compared with AML monotherapy in obese (BMI
≥30 kg/m2) and non-obese (BMI <30 kg/m2) patients with moderate to
severe hypertension. Methods: This was an 8-week, multicenter, randomized, double-blind study. After a 1-to 4-week washout period, patients
with mean sitting systolic blood pressure (msSBP) ≥160 to <200 mmHg
were randomized to receive ALI/AML 150/5 mg or AML 5 mg for 1
week followed by forced titration to ALI/AML 300/10 mg or AML 10 mg
for 7 weeks. At week 8, change from baseline in mean sitting BP and
the proportion of patients achieving BP control (<140/90 mmHg) were
assessed post hoc in obese (n=179) and non-obese (n=303) subgroups.
Results: Patient demographics and baseline BP (obese: 169.8/95.5 mmHg;
non-obese: 172.3/94.7 mmHg) were similar in the two subgroups. At study
endpoint, ALI/AML significantly lowered BP compared with AMLalone in
obese (-35.9/-15.1 vs. -30.0/-10.9 mmHg) and non-obese (-38.8/-16.8 vs.
-31.1/-13.3 mmHg) patients (all p <0.01). ALI/AML provided significantly
(p <0.05) greater BP control rate than AML in obese (61.9% vs. 46.1%)
and non-obese (69.4% vs. 51.4%) patients. Both treatments were generally
well tolerated in each subgroup. Conclusion: Treatment with ALI/AML
combination therapy resulted in significantly greater BP reductions and
BP control rates compared with AML monotherapy in both obese and nonobese patients with moderate to severe hypertension.
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Low-Dose, Controlled-Release Phentermine/Topiramate (PHEM/
TPM CR) Reduces Adiposity, Improves Cardiometabolic Risk
in Overweight/Obese Patients
Dympna Gallagher, Mark Punyanitya New York, NY; Charles Bowden, Craig
Peterson Mountain View, CA
Increased adiposity is associated with increased cardiometabolic risk. A
pooled analysis of two Phase 3 randomized, double-blind trials (EQUIP,
CONQUER) evaluated 56 weeks of PHEN/TPM CR treatment for weight
loss and reduction of cardiometabolic risk markers in overweight/obese
patients. The studies included 3678 subjects assigned to placebo (n=1477),
PHEN 3.75 mg/TPM CR 23 mg (3.75/23 [n=234]), PHEN 7.5 mg/TPM CR
46 mg (7.5/46 [n=488]), or PHEN 15 mg/TPM CR 92 mg (15/92 [n=1479]).
At baseline, mean weight was 107.4 kg, mean BMI was 38.4 kg/m2, and
mean waist circumference was 115.7 cm. At week 56, based on ITT-LOCF
analysis, least-squares (LS) mean percent weight loss was significant for
all PHEN/TPM CR groups vs placebo (P<0.0001): 1.5%, 4.7%, 8.2%, and
10.4% for placebo, 3.75/23, 7.5/46, and 15/92, respectively. Dual energy
X-ray absorptiometry (DEXA) was used at participating sites to measure
patients’ (n=202) total adiposity and lean body mass at baseline and Week
56. LS mean reduction in total percent adiposity after 56 weeks of treatment
was significantly greater in subjects receiving 7.5/46 and 15/92 vs placebo
(P<0.05; ITT-LOCF): -1.1%, -1.5%, -2.9%, and -3.9% for placebo, 3.75/23,
7.5/46, and 15/92, respectively. Lean body mass at Week 56 showed no significant decline from baseline in all treatment groups. At week 56, significant improvements with active treatment vs placebo were obtained for waist
circumference, lipids, and glycemic parameters. PHEN/TPM CR treatment
was well tolerated and led to reductions in total adiposity and improvement
in cardiometabolic risk markers associated with increased adiposity.

489-P

Drug Treatment Following a VLED (Very-Low Energy Diet)
Judy Loper, Richard A. Lutes, J. Thomas Broyles, Edward Baltes, Robert May,
Karla Reedy Columbus, OH
The purpose of the study was to see if drug treatment (phentermine) following a very-low energy diet (VLED) can help maintain weight loss. 273 subjects, 233 females and 40 males, mean age 47, enrolled in the open-labeled
study. The subjects first followed a VLED for a minimum of eight weeks,
and then were started on phentermine HCL (18.75-37.5 mg per day) and a
weight-maintaining diet. All subjects had a complete history and physical
examination at baseline and were seen weekly or biweekly during the study
by the physician and/or dietitian. Weight and blood pressure were recorded
at each visit. Mean time in the study was 19 months. Mean baseline weight
was 109.6 kg and BMI was 38.9. Mean weight after the VLED was 94.9 kg,
and at the last recorded weight was 93 kg. (15.2% weight loss). Only seven
subjects (2.5%) were at or above baseline values for body weight at the final
recorded weight. 146 subjects lost greater than 10% initial body weight on
the VLED. The mean baseline weight of this subgroup was 112.5 kg, and
after the VLED was 89.6 kg. Those who completed year one had a 25.6%
weight loss and maintenance and year two 26.6%. The dropout rate in this
subgroup was 63% at year one and 78% at year two respectively. Despite
the high drop-out rate, these data suggest a medically significant weight loss
and maintenance with combination VLED and drug treatment.

490-P

Low-Dose, Controlled-Release Phentermine/Topiramate (PHEN/
TPM CR) Improves Hunger and Satiety, Leading to Weight Loss in
Overweight/Obese Adults
Wesley W. Day Mountain View, CA; Thomas Najarian Los Osos, CA; Barbara
Troupin, Peter Tam, Craig Peterson Mountain View, CA
Clinically meaningful weight loss is difficult to achieve and maintain
with life-style modifications alone partially due to increased hunger and
decreased satiety. Two Phase 3 studies (EQUIP, CONQUER) evaluated the
efficacy and safety of low-dose, controlled-release, PHEN/TPM CR for
weight loss over 56 weeks. Visual analogue scales were used to assess subjects’ perceptions of hunger and satiety. Patients (N=3678) were randomly
assigned to placebo (n=1477), PHEN 3.75 mg/TPM CR 23 mg (3.75/23
[n=234]), PHEN 7.5 mg/TPM CR 46 mg (7.5/46 [n=488]), or PHEN 15 mg/
TPM CR 92 mg (15/92 [n=1479]). At baseline, mean weight was 107.4 kg
and mean BMI was 38.4 kg/m2. In a pooled analysis of both studies, at week
S154 For author conflict of interest information, see page S228

56, hunger and satiety were improved in all treatment groups compared
to baseline; 15/92 treatment was significant vs placebo (P<0.0001). These
improvements in hunger and satiety measures were accompanied by high
overall study completion rates (69.3% for CONQUER; 59.9% for EQUIP)
and significant reductions in weight. Least-squares (LS) mean weight loss
at 56 weeks for placebo, 3.75/23, 7.5/46, and 15/92 was 1.5%, 4.7%, 8.2%,
and 10.4%, respectively, in the ITT-LOCF population. In the 2193 subjects
who completed 56 weeks of treatment, LS mean weight loss was 2.1%,
6.0%, 10.4%, and 13.4%, respectively (P<0.0001 vs placebo). PHEN/TPM
CR was generally well tolerated, and led to clinically meaningful improvements in hunger and satiety. The improvements in VAS were associated
with significant weight loss and high study completion rates.

491-P

Taspoglutide, a Once-Weekly Human GLP-1 Analog, Reduces
Body Weight, Waist and Hip Circumferences, and Decreases
Appetite When Used as Monotherapy in Type 2 Diabetes (T2D):
Results From the T-Emerge 1 Trial
Itamar Raz Jerusalem, Israel; Vivian Fonseca New Orleans, LA; Mark Kipnes
San Antonio, TX; Laurence Durrwell Basel, Switzerland; John Hoekstra
Richmond, VA; Mark Boldrin Nutley, NJ; Raffaella Balena Basel, Switzerland
The T-emerge 1 trial evaluated taspoglutide 10mg and 20mg once weekly
(QW) monotherapy compared with placebo in adult patients with T2D naïve
to antihyperglycemic drug therapy. We report on secondary and exploratory
endpoints for weight loss and appetite (ITT population) from this doubleblind, randomized trial. After 24 weeks, weight loss was significantly
greater in patients receiving taspoglutide 20mg (LSMean [SE]) (–2.25
kg [0.30]; P=0.03) and was numerically greater with taspoglutide 10mg
(–1.45 kg [0.32]; P=0.61) than placebo (–1.23 kg [0.31]). Significantly
greater proportion of patients on taspoglutide 20mg lost ≥5% of body
weight than placebo (24% vs 10%, 95%CI diff: 4.2%, 23.8%); the portion
was numerically greater with taspoglutide 10mg vs placebo (16% vs 10%,
95%CI diff: -3.7%, 14.9%). Weight loss appeared to be greater in patients
with baseline BMI ≥30 vs <30 kg/m2 for taspoglutide 20mg and placebo,
but was similar for taspoglutide 10mg (BMI ≥30: –1.44, –2.70, –1.46
and BMI <30: –1.56, –1.39, –0.82 kg for taspoglutide 10mg, taspoglutide
20mg and placebo, respectively). Taspoglutide resulted in a reduction in
anthropometric measurements: LSmean (SE) waist circumference decreased
by –1.52 (0.66), –1.42 (0.63), and –0.74 (0.68) cm and hip circumference
by –1.47 (0.71), –1.76 (0.68), and –0.42 (0.74) cm in the taspoglutide
10mg, 20mg, and placebo groups, respectively. Using a visual analog scale
to assess appetite, taspoglutide groups showed reduced hunger and food
consumption and increased fullness compared with placebo. In conclusion,
taspoglutide provides clinically meaningful reductions in body weight in
patients with T2D. (NCT00744926)

492-P

Low-Dose Controlled-Release Phentermine/Topiramate
(PHEN/TPM CR) For Weight Loss and Management of Type 2
Diabetes Mellitus (T2DM)
W. Timothy Garvey Birmingham, AL; Craig Peterson, Barbara Troupin Mountain
View, CA
Weight loss is being increasingly integrated into first-line treatment of
T2DM. A 56-week, placebo-controlled, Phase 3 trial (CONQUER) evaluated PHEN/TPM CR for weight loss in 2487 adult subjects with BMI ≥27
kg/m2 and ≤45 kg/m2 and ≥2 weight-related comorbidities. Subjects were
randomized to receive placebo, PHEN 7.5 mg/TPM CR 46 mg (7.5/46), or
PHEN 15 mg/TPM CR 92 mg (15/92). Lifestyle management was provided;
subjects were managed per ADA guidelines. In obese subjects with T2DM
at baseline (n=388), PHEN-TPM CR resulted in significant LS mean percent weight loss vs placebo (P<0.0001): 1.9%, 6.8%, and 8.8% for placebo,
7.5/46, and 15/92, respectively. Decreases in HbA1c were also significantly
greater with PHEN/TPM CR (P<0.05 vs placebo): -0.1, -0.4, and -0.4
for placebo, 7.5/46, and 15/92, respectively. Among subjects with T2DM
and HbA1c ≥7% at baseline (n=116), reduction to levels <7% were seen
in 39.6%, 42.1%, and 55.1% for placebo, 7.5/46, and 15/92, respectively.
Additional sub-analyses yielded beneficial trends. For the patients within
this subgroup who also lost ≥10% of their body weight (n=29), reduction
to <7% was seen in 75%, 75%, and 94.1% for placebo, 7.5/46, and 15/92,
respectively (P=NS). Improvements in fasting glucose levels and insulin
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sensitivity among T2DM subjects losing ≥10% of body weight were greater
with PHEN/TPM CR vs placebo but not significant. In subjects with poorly
controlled T2DM, PHEN/TPM CR led to clinically meaningful weight
loss that improved glycemic parameters; greater weight loss led to greater
benefit. Medications inducing substantial weight loss could enhance firstline management of T2DM.

493-P

Improvements in Quality of Life (QoL) With Low-Dose,
Controlled-Release Phentermine/Topiramate (PHEN/TPM CR)
in Overweight/Obese Subjects
Ronette L. Kolotkin Durham, NC; Craig Peterson Mountain View, CA; Kishore
M. Gadde Durham, NC
Obesity and related comorbidities can significantly affect QoL. The Impact
of Weight on Quality of Life (IWQOL)-Lite© is designed to evaluate
the impact of weight on five QoL domains including physical function,
self esteem, sexual life, public distress, and work. Two Phase 3 studies
used IWQOL-Lite to evaluate the effect of weight loss on QoL through
56 weeks. EQUIP evaluated PHEN 3.75 mg/TPM CR 23 mg (3.75/23) and
PHEN 15 mg/TPM CR 92 mg (15/92) vs placebo in 1267 subjects (mean
BMI=42.1 kg/m2). CONQUER evaluated PHEN 7.5 mg/TPM CR 46 mg
(7.5/46) and 15/92 vs placebo in 2487 subjects (mean BMI=36.6 kg/m2). In
EQUIP, at Week 56, least-squares mean percent weight loss was significant
for both PHEN/TPM CR groups vs placebo (P<0.0001): 1.6%, 5.1%, and
10.9% for placebo, 3.75/23, and 15/92, respectively. CONQUER demonstrated similar weight loss at Week 56: 1.2%, 7.8%, and 9.8% for placebo,
7.5/46, and 15/92, respectively (P<0.0001 vs placebo. Significant improvements were observed in EQUIP and CONQUER for IWQOL-Lite total
and all five domains at Week 56 in the 7.5/46 and 15/92 groups vs placebo
(P<0.05). CONQUER (N=2487) also used the SF-36 questionnaire to assess
subjects’ perceptions of functional health and well being. At Week 56, both
PHEN/TPM CR groups demonstrated significant improvement vs placebo
(P<0.0001) in physical functioning, bodily pain, general health, and vitality.
PHEN/TPM CR was generally well tolerated. Weight loss associated with
PHEN/TPM CR led to improvements in multiple QoL measures as assessed
by IWQOL-Lite and SF-36, demonstrating additional benefits of treatment.

494-P

Taspoglutide, a Once-Weekly Human GLP-1 Analog, Reduces
Body Weight, Waist and Hip Circumferences, and Decreases
Appetite in Obese Patients With Type 2 Diabetes (T2D): Results
From the Phase 3 T-Emerge 7 Trial
Priscilla Hollander Dallas, TX; Monica Bengus Basel, Switzerland; Anthony
H. Barnett Birmingham, United Kingdom; Ben Lasko Toronto, Canada; Mark
Boldrin Nutley, NJ; F. Xavier Pi-Sunyer New York, NY; Raffaella Balena Basel,
Switzerland
In a phase 3 study (T-emerge 7), 305 obese patients (BMI 30–50 kg/m2)
with T2D inadequately controlled with metformin were randomized to
subcutaneous taspoglutide 20 mg weekly (after 4 weeks of taspoglutide 10
mg weekly) or placebo for 24 weeks. We report the secondary and exploratory endpoints for weight loss and appetite in the ITT population. Baseline
characteristics were similar across groups (BMI 37 kg/m2 [22% with BMI
>40 kg/m2], body weight 103 kg). Body weight (LSmean [SE]) decrease
was significantly greater in the taspoglutide group than in the placebo
group (–3.16 kg [0.3] and –1.85 kg [0.3], P<0.01 vs placebo, respectively).
Significantly greater proportion of patients experienced weight loss of ≥5%
on taspoglutide compared with placebo (32.9% vs 11.9%, respectively, 95%
CI difference: 11.4%, 30.6%). Weight loss effect was consistent between
patients with baseline BMI ≥40 (–3.05 [0.80] and –2.09 [0.81] kg with
taspoglutide and placebo, respectively) and <40 (–3.22 [0.32] and –1.76
[0.33] kg, respectively). Waist circumference decreased by –2.70 (0.43) and
–2.01 (0.45) cm (P=ns) and hip circumference decreased by –2.28 (0.40)
and –0.65 (0.41) cm (P<0.01 vs placebo) in the taspoglutide and placebo
groups, respectively. Using a validated visual analog scale, the taspoglutide
group exhibited a decrease in hunger, reductions in food consumption and
desire to eat, and increased fullness. In conclusion, once-weekly taspoglutide 20 mg elicited significantly greater weight loss and improvements
in anthropometric measurements compared with placebo in obese patients
with T2D. (NCT00823992)
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495-P

Taspoglutide Reduces Appetite and Promotes Weight Loss in
Patients With Inadequately Controlled Type 2 Diabetes: T-Emerge
5, a Phase 3 Trial Versus Insulin Glargine
Michael Nauck Bad Lauterberg im Harz, Germany; Edward Horton Boston,
MA; Christine T. Parusel, Mirjana Andjelkovic Basel, Switzerland; F. Javier
Ampudia-Blasco Valencia, Spain; Mark Boldrin Nutley, NJ; Raffaella Balena
Basel, Switzerland
In an open-label phase 3 study (T-emerge 5), taspoglutide was compared
to insulin glargine (INS) once daily (QD) in insulin-naïve patients with
T2D inadequately controlled with metformin (MET) plus sulfonylurea
(SU). After discontinuation of SU, 1049 patients were randomized to
QW taspoglutide 10 mg (Taspo10), QW taspoglutide 20 mg (Taspo20;
up-titrated after 4 weeks of 10 mg), or QD INS (titrated to achieve fasting
plasma glucose of ≤110 mg/dL). We report 24-week results for weightrelated endpoints. Baseline characteristics were comparable across groups
(means: age 58 yrs, BMI 32 kg/m2, body weight 91 kg, and HbA1c 8.3%).
Using a validated visual analogue scale, taspoglutide resulted in reduced
hunger, desire to eat, and food consumption, and increased fullness,
while no notable changes were observed for INS; (P<0.05 for all changes
Taspo20 vs INS). Taspo10- and Taspo20-treated patients lost significantly
more weight than INS-treated patients (LSMean [SE]) (–3.26 [0.19], –4.09
[0.19], –0.42 [0.19] kg, respectively; all P<0.0001 vs INS). Body weight
loss≥5.0% was achieved by 37.7%, 44.8%, 8.8% of Taspo10, Taspo20, INS
patients, respectively. Compared with INS, Taspo10- and 20-treated patients
had reductions in waist circumference (–3.21 [0.27], –3.48 [0.27], ‑0.65
[0.27] cm, Taspo10, Taspo20, INS, respectively; all P<0.0001 vs INS) and
hip circumference (‑2.19 [0.27], –2.73 [0.27], –0.29 [0.27] cm, respectively;
all P<0.0001 vs INS). In conclusion, QW taspoglutide resulted in greater
weight loss, an important reduction in waist and hip circumferences, and
reduced appetite vs INS in patients with T2D inadequately controlled with
MET+SU. (NCT00755287)

496-P

Weight Loss With Once-Daily, Low-Dose, Controlled-Release
Phentermine/Topiramate (PHEN/TPM CR) Improves Plasma
Alanine Transaminase (ALT) Concentrations
Samuel Klein Saint Louis, MO; Thomas Najarian Los Osos, CA; Wesley W. Day
Mountain View, CA
Nonalcoholic fatty liver disease (NAFLD) is a common complication of
obesity, and is associated with insulin resistance, dyslipidemia, and cardiovascular disease. An increase in plasma ALT concentration has been used as
a surrogate marker of NAFLD in epidemiological studies. We evaluated the
effect of weight loss on plasma ALT in overweight and obese subjects by
pooling data from two Phase 3 studies (CONQUER, EQUIP) and a Phase 2
study (DM-230), which were conducted to determine the weight loss efficacy and safety of PHEN/TPM CR. Subjects (N=3703) were randomized to
56 weeks of treatment with placebo (n=1473), PHEN 3.75 mg/TPM CR 23
mg (3.75/23 [n=230]), PHEN 7.5 mg/TPM CR 46 mg (7.5/46 [n=475]), or
PHEN 15 mg/TPM CR 92 mg (15/92 [n=1525]). At baseline, mean plasma
ALT concentration was 29.6 mU/mL. At 56 weeks, least-squares mean
percent weight loss was significantly greater in all PHEN/TPM CR groups
than in the placebo group (P<0.05 for all doses vs placebo). At 56 weeks,
mean plasma ALT decreased by 5.8%, 8.2%, 16.5%, and 14.1% for placebo,
3.75/23, 7.5/46, and 15/92, respectively (P<0.05 for all doses vs placebo).
These data demonstrate that weight loss in overweight and obese subjects
leads to a decline in plasma ALT concentrations, presumably by reducing
liver fat content and improving NAFLD. Accordingly, greater weight loss
achieved with PHEN/TPM CR results in greater reductions in plasma ALT
concentrations than placebo.

497-P

Impact of Exenatide BID on Body Weight in Different Patient
Groups
Michael Trautmann, Joseph Giaconia, Suktae Choi Indianapolis, IN
Exenatide, a glucagon-like peptide-1 receptor agonist approved for the
treatment of type 2 diabetes (T2D), improves glucose control and results
in body-weight loss. We present pooled analyses of clinical trials for
the effect of exenatide BID on body weight in different patient populations. Sixteen-to-30-week data from 10 randomized, controlled, trials
For author conflict of interest information, see page S228 S155
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were pooled. In these trials, patients on background antihyperglycemic
therapies (metformin only, sulfonylurea [SU] only, or metformin+SU) were
randomized to receive exenatide BID, placebo, or insulin. In two separate
studies, patients with T2D not treated with antihyperglycemic medications
or obese patients without diabetes on a lifestyle-modification program
were randomized to receive exenatide BID or placebo. On metformin only,
patients experienced the following changes in body weight (mean±SEM,
LOCF) from baseline to endpoint: for exenatide -2.2±0.2kg (baseline
97.6±1.0kg, n=384), placebo -0.3±0.2kg (baseline 99.3±1.4kg, n=198),
and insulin +0.1±0.5kg (baseline 90.2±2.1kg, n=69). On SU only: for
exenatide -1.1±0.2kg (baseline 92.0±1.1kg, n=307), placebo -0.7±0.3kg
(baseline 99.0±1.7kg, n=119), and insulin +1.0±0.4kg (baseline 80.3±1.8kg,
n=58). On metformin+SU: for exenatide ‑1.9±0.1kg (baseline 92.0±0.6kg,
n=1,030), placebo -0.9±0.2kg (baseline 99.0±1.2kg, n=248), and insulin
+2.1±0.1kg (baseline 85.9±0.7kg, n=515). On diet/exercise in patients with
T2D: for exenatide -2.9±0.4kg (baseline 85.9±1.8kg, n=78) and placebo
-1.4±0.4kg (baseline 85.9±1.8kg, n=77). On diet/exercise in obese patients
without diabetes: for exenatide -4.1±0.6kg (baseline 109.5±3.0kg, n=73)
and placebo -1.6±0.5kg (baseline 107.9±2.3kg, n=78). In conclusion,
exenatide BID, approved for the treatment of T2D, resulted in weight loss
for patients with T2D with or without background therapy, and in obese
patients without diabetes on a diet and exercise plan.

randomized 2:1 to NB32 (32mg naltrexone SR/360mg bupropion SR)
or Placebo. Baseline characteristics (mean): age 44y, 84% female, 85%
Caucasian, BMI 36kg/m2, weight 100kg (modified ITT-LOCF: subjects
with ≥1 post-baseline weight on study drug). Study completion rates for
both groups: 54%. At Week-56, NB32-treated subjects in the mITT and
completers population lost more weight vs. Placebo (mITT: ‑6.4%[N=702]
vs. ‑1.2%[N=456]; completers: ‑8.2%[N=434] vs. ‑1.4%[N=267])(all
p<0.001). A larger percentage of NB32-treated subjects experienced weight
loss of ≥5% (mITT: 50.5% vs. 17.1%; completers: 64.9% vs. 21.7%), and
≥10% (mITT: 28.3% vs. 5.7%; completers: 39.4% vs. 7.9%)(all p<0.001).
The change in BMI was ‑2.3kg/m2 vs. ‑0.5kg/m2 (mITT) and ‑2.9kg/m2 vs.
‑0.5kg/m2 (completers). In post-hoc analyses focusing on 56-week completers, a larger proportion of NB32-treated subjects had an improved shift
in BMI class (improved =54.0%, no change=43.1%, worsened=3.0%) vs.
Placebo (improved=19.9%, no change=74.2%, worsened=6.0%)(p<0.001).
A larger percentage of NB32- vs. Placebo-treated subjects shifted from
obese to non-obese classes (24.6% vs. 8.2%)(p<0.001). The safety/tolerability profile of NB32 was consistent with its individual components; the most
common adverse events were nausea, constipation, headache, dry mouth,
and vomiting. NB was generally well-tolerated, reduced body weight, and
shifted nearly 1/4 of completers from obese to non-obese BMI classes at
Week-56.

498-P

500-P

Taspoglutide, a Once-Weekly Human GLP-1 Analog, Reduces
Appetite and Promotes Weight Loss in Patients With Type 2
Diabetes (T2D): Phase 3 Trial Versus Sitagliptin and Placebo
(T-Emerge 4)
Richard Bergenstal Minneapolis, MN; Adriana Forti Fortaleza, Brazil; JeanLouis Chiasson Montreal, Canada; Mike Woloschak, Mark Boldrin Nutley, NJ;
Lawrence Leiter Toronto, Canada; Raffaella Balena Basel, Switzerland
Achieving and maintaining weight loss in patients with T2D remains
problematic. In the double-blind T-emerge 4 phase 3 trial, taspoglutide was
compared to sitagliptin QD and placebo in T2D patients with inadequate
glycemic control on metformin. 636 patients were randomized to QW
taspoglutide 10mg (Taspo10), taspoglutide 20mg (Taspo20; up-titrated
after 4 weeks of 10mg), sitagliptin 100 mg QD, or placebo for 24 weeks.
We report results for appetite, body weight, and waist/hip circumferences
in the ITT population. Baseline BMI was similar across groups (32 kg/m2).
Taspoglutide in both doses decreased hunger and food consumption and
increased sense of fullness, assessed by visual analogue scale, with no
changes observed with sitagliptin. Weight loss (LSMean [SE]) was greater
with Taspo10 (–1.84 kg [0.28]; P<0.01 vs placebo, P<0.05 vs sitagliptin)
and Taspo20 (–2.56 kg [0.28]; P<0.0001 vs placebo or sitagliptin) than
sitagliptin (–0.89 kg [0.28]) or placebo (–0.49 kg [0.39]), and a greater
proportion of taspoglutide-treated patients achieved weight reduction of
≥5.0% (Taspo10 15.9%; Taspo20 24.1%; sitagliptin 13.0%; placebo 6.7%).
Taspoglutide-treated patients also showed greater reduction for other
anthropometric parameters: –2.18 (0.35), –2.62 (0.35), –1.48 (0.36), and
–0.45 (0.53) cm for waist circumference (Taspo10, Taspo20, sitagliptin,
placebo, respectively), and –1.12 (0.34), –1.69 (0.34), –0.47 (0.35), and
–0.15 (0.51) cm for hip circumference. In conclusion, QW taspoglutide
promotes satiety and reduces body weight and waist and hip circumferences
in obese (mean BMI 32 kg/m2) patients with T2D whose glycemic control is
inadequate on metformin. (NCT00754988)

499-P

Naltrexone SR/Bupropion SR Combination (NB) Therapy Shifts
Subjects From the Obese to the Non-Obese Body Mass Index
(BMI) Classes: From the COR-II Phase 3, Double-Blind,
Placebo-Controlled, 56-Week Study
Domenica Rubino Arlington, VA; Caroline M. Apovian Boston, MA; Christopher
D. Still Danville, PA; Laurence Mignon, Colleen Burns, Raul Harris-Collazo,
Eduardo Dunayevich, Dennis D. Kim La Jolla, CA
The risk of cardiovascular diseases increases as BMI increases. BMI
defines obesity using these classifications: normal weight (18.5-24.9kg/m2),
overweight (25.0-29.9kg/m2), obesity: Class-I (30.0-34.9kg/m2), Class-II
(35.0-39.9kg/m2), Class-III (≥40kg/m2). The efficacy/safety of naltrexone
sustained-release (SR)/bupropion SR as an obesity therapy was evaluated
in overweight/obese individuals (BMI ≥27kg/m2). Subjects (N=1496) were
S156 For author conflict of interest information, see page S228

A Randomized, Controlled Trial of the Acute Effects of Betahistine
Hydrochloride on Energy Intake in Obese Women
Asem H. Ali, Lisa B. Yanoff, Elizabeth A. Stern, Abena Akomeah, Amber B.
Courville, Merel Kozlosky, Sheila M. Brady, Melissa K. Crocker Bethesda, MD;
Nir Barak Ramat Gan, Israel; Jack A. Yanovski Bethesda, MD
Histaminergic tone is thought to play a role in appetite control; animal
models find H1R stimulation or H3R antagonism decreases food intake.
We therefore performed a “proof-of-concept” randomized, double-blind
placebo-controlled dose-ranging study to examine the effects of betahistine
(an H1R agonist/H3R antagonist) on food intake and appetite in 76 Class
I/II obese women (age 42±11y, BMI 35±3kg/m2, 55% African-American,
30% white). After a 24-hour placebo run-in period, subjects were randomized to placebo or betahistine (16, 32, or 48 mg/dose) three times a day. A
buffet test meal was administered after 3 medication doses to assess energy
intake. Hunger, satiety, and desire for food were measured post-meal using
visual analogue scales. Data were analyzed using linear regression models
to evaluate the effect of betahistine dose (treated as a continuous variable,
with placebo=0). Analyses adjusted for age, log fat and lean mass, food
preferences, and intake during a buffet meal obtained during the placebo
run-in period. Betahistine dose did not significantly affect buffet meal total
energy intake (p=0.8), or macronutrient intake (percent of calories from
carbohydrate, fat or protein [all p>0.2]). Hunger, fullness, and desire for
food (all p>0.2) similarly showed no differences according to dose. Betahistine did not produce a dose-dependent effect on food intake or appetite.
These data may explain the modest effects of betahistine on body weight
observed in clinical trials. Further studies are required to elucidate the role
of the histaminergic pathway for obesity in the general population.

501-P

Postprandial Responses to High Protein and Fiber Breakfasts
in Combination With Orlistat
Adrienne M. Hatch, Emily J. Arentson, Wayne W. Campbell, George P. McCabe,
Sara M. Laurentz, Kimberly K. Buhman, Megan A. McCrory West Lafayette,
IN
Little is known about gut hormone responses to alli®, the over-the-counter
form of orlistat. Alli® blocks ~25-30% of dietary fat digestion and thus
absorption. We hypothesized that meals high in protein and fiber would
alter postprandial responses to alli® consistent with increased satiety. We
conducted a randomized double-blind placebo controlled trial in which
alli® (A) or placebo (P) were taken with low fat breakfasts (20 g, served
at 20% of predicted energy requirements (pER)) containing either normal
protein and fiber (15% protein, 7g/1000 kcal; NPF) or higher protein and
fiber (25% protein, 14g/1000 kcal). For 3 days prior to each breakfast meal,
A or P and food matching the macronutrient composition of the breakfast
meal and 100% of pER were provided for participants to consume at home.
Eighteen healthy, weight-stable adults aged 21-46 y (BMI 27.9 ± 1.6 kg/m2;
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obesity 2010 Abstract supplement
POSTER ABSTRACTS – Sunday, October 10, 2010
mean±SD) consumed the 4 meal/drug treatment combinations in
randomized order. Mean postprandial responses over 4h were calculated.
Repeated measures ANOVA showed postprandial glucose and insulin
responses were 26% and 14% lower, respectively, for HPF compared to
NPF meals (p<0.05). Only postprandial glucose response was significantly
increased 16% for A compared to P (p<0.05). There was a significant
meal*drug interaction effect (p < 0.05) on CCK, such that with the NPF
meals, the CCK response was lower with A compared to P (p=0.013) but
not with HPF meal (p=0.48). HPF meals may help block the reduced CCK
response to a meal when taking alli®. [Funding: GSK & ICTSI NIH/NCRR
Grant Number RR025761]

502-P

Weight Gain With Rosiglitazone Does Not Impact Heart Rate
Variability in Patients With Diabetes
Valerie Valiquette-Trepanier, Guillaume Salamin, Patrice Brassard, Jean-Pierre
Despres, Olivier F. Bertrand, Natalie Almeras, Olivier Costerousse, Paul Poirier
Quebec, Canada
Background: Rosiglitazone, an oral anti-diabetic drug, is associated with
weight gain while obesity is associated with altered heart rate variability
(HRV). However, it is unknown if weight gain resulting from rosiglitazone
therapy is associated with change in HRV. Objective: To investigate the
effect of rosiglitazone-induced weight gain on fat distribution and changes
in HRV. Method: A multicenter, 12-month, randomized, double-blind
placebo-controlled study was conducted in 125 men where 62 subjects
received rosiglitazone. Body mass index (BMI), waist circumference (WC),
visceral (VAT) and subcutaneous adipose tissue volumes (SCAT) estimated
by tomodensitometry, and HRV using a 24-hour Holter, were evaluated
at baseline and after 1 year. Correlations between changes in parameters
of HRV and indices of adiposity were calculated. Results: At baseline,
the rosiglitazone and the placebo group were comparable in terms of age
(means±SD) (64±7 vs. 65±7 yrs), body weight (86±12 vs. 83±11 kg), BMI
(30±4 vs. 29±4 kg/m²), WC (106±10 vs. 103±10 cm), SCAT (1418±581
vs. 1288±457 cm³) and VAT (2045±593 vs. 1910±504 cm³). Increases in
body weight (3.24±3.51 vs. 0.05±2.53 kg; p<0.01), BMI (1.16±1.25 vs.
0.01±0.86 kg/m²; p<0.01), WC (2.05± 4.84 vs. 0.35± 3.38 cm; p<0.05) and
SCAT (258±258 vs. 8.5±118 cm³; p<0.01) were observed in the rosiglitazone vs. the placebo group. There were no significant changes in VAT or
HRV parameters. Increment in SCAT with rosiglitazone was not associated
with changes in HRV. Conclusion: Our results suggest that subcutaneous fat
gain induced by rosiglitazone does not have a deleterious influence on HRV
in patients with diabetes.

503-P

Sibutramine-Orlistat Study (ESO-Venezuela)
Yajaira Zambrano, Jeśus A. Velásquez, Marianella Herrera Caracas, Venezuela;
Jairo Ochoa Merida, Venezuela; Mariela Berrisbeitia, Nora De la Fuente Caracas,
Venezuela
Background: The European Medical Association (EMEA) made a statement
a few months ago warning that treatment with sibutramine in older patients
with Cardiovascular Risk could be associated with increased mortality.
Previous studies have reported that treatment with sibutramine may increase
the cardiac frequency and blood pressure. The aim of this study was to
verify if treatment with sibutramine increased CVR according to Framingham Risk Score after a year of treatment. Methods: From the obesity
consultation in Venezuela, 110 subjects were recruited: ages between
18-55 years old, both genres, BMI > 27.5. Weight and Height were recorded
for each patient by standardized personnel to obtain BMI. 68 individuals
were treated with sibutramine and 42 with orlistat. To evaluate the effect of
sibutramine and orlistat over the CVR; FRS was assesed at first consultation and the last over a period of one year, February 2009 to February 2010.
Statistical analysis included a paired t test between FRS (first and final).
Results: After one year of treatment with sibutramine the significant reduction of 0.79 units of FRS (p <0.05) and IC 95% (0.03;1;56) The comparison
between Sibutramine and Orlistat shows that CVR reduction in patients
treated with sibutramine is less (0.79) that the observed in patients treated
with Orlistat (2.31) IC 95% (0.45;2.59) There were no significant differences between both genres. Conclusions: In this study there was a reduction
in the CVR after one year of treatment with sibutramine, the most reduction
of CVR was in the Orlistat group.
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Methodological Aspects of Clinical Obesity Research
504-P

Obesity in Older Men and Women: The Need of Specific BMI
Cut-Offs. Nutrition as a Determinant of Successful Aging:
The Quebec Longitudinal Study (NuAge)
Josiane Desroches, Danielle R. Bouchard, Martin Senechal, Isabelle J. Dionne,
Martin Brochu Sherbrooke, Canada
Background: A body mass index (BMI) cut-off of 30 kg/m2 is used to
identify obese adults. However, very limited information is currently
available regarding BMI cut-offs that may be more appropriate in older
men and women. Objective: To validate the use of a BMI of 30 kg/m2 to
screen for obesity in older men and women. Methods: We studied 439 men
and 465 women physically independent aged between 67 and 84 years old.
Outcome variables were: Body weight, height, fat mass (FM: by DXA)
and reported chronic conditions (Older American Resources and Services
questionnaire). Receiver operating characteristic (ROC) analyses were
performed to evaluate the ability of BMI to discriminate obesity from nonobesity using %BF associated with high health risk in older adults (≥30%
in men and ≥42% in women). Results: The cut-offs for BMI corresponding to the criterion value of ≥30% and ≥42% FM in men and women that
maximized the sum of the sensitivity and specificity were 28.2 kg/m2 in
men and 27.9 kg/m2 in women. When using these BMI thresholds instead
of 30 kg/m2, the prevalence of obesity in our cohort increased from 28.7%
to 44.2% in men and from 27.3% to 45.6% in women. Discussion: Current
BMI cut-off of 30 kg/m2 may be misleading based on proposed %FM
associated with high health risk in older adults. BMI >28 kg/m2 may be
more appropriate to identify obese older men and women aged between 65
and 85 years old.

505-P

Body Fat Measurement Using Bioelectrical Impedance: Which Is
the Better Method in Assessing Metabolic Syndrome?
Ju-Young Kim Seongnam-si, Korea; Hong Ji Song Anyang, Korea
Objective: To prove the validity of fat mass index (FMI), which measures
body fatness adjusted for height, in assessing the development of metabolic syndrome. Methods: During 2005, 5534 men older than 18 y were
examined at a health care center of a university hospital. Body mass index
and FMI by Bioelectrical impedance were calculated by dividing weight
(kg) and body fat mass (kg) respectively by the square of height (m). Using
the receiver operating characteristic curve (ROC) of body fat percentage
and FMI, the area under the curve (AUC) was compared and cutoff values
were calculated. Based on the cutoff value of body fat percentage and FMI,
logistic regression analysis was performed to compare the odds ratio of
each subject with risk of metabolic syndrome. Results: Among the 5534
men, average age of 44.7 ± 8.9 y, 730 (13.2%) were diagnosed with the
metabolic syndrome. The AUC of FMI using the ROC curve was 0.825
(95%CI, 0.808-0.842), higher for body FMI than the AUC of 0.752 (95%CI,
0.731-0.772) for body fat percentage. Based on the cutoff values calculated
using the ROC curve, men with a high body fat percentage had 8.9 times
the risk of having metabolic syndrome; the risk was 11.7 times higher for
men with FMI. Conclusion: For diagnosing metabolic syndrome, the FMI
is more useful than body fat percentage. In clinical practice, if FMI is used
to supplement weight and height measurements, accuracy in predicting
obesity-related health risks will be improved.

506-P

Contribution of Adipose Tissue to Circulating Progenitor
and Endothelial Cells in Obese Patients
Yan Zhang Houston, TX; Charles F. Bellows New Orleans, LA; Paul J. Simmons
Houston, TX; Amrit Khalsa New Orleans, LA; Mikhail Kolonin Houston, TX
Obesity complicates a number of diseases through mechanisms that are
poorly defined. Recruitment of cells from white adipose tissue (WAT)
expanded in obesity to pathological sites has been reported in animal
models and could have clinical relevance. Here, we investigated a possibility that cells of WAT become mobilized into systemic circulation,
which could be a prerequisite for their recruitment to the site of disease.
We correlated peripheral blood frequency of cells displaying WAT cell
marker signatures with the body mass index (BMI). Comparative analysis
of peripheral blood mononuclear cells (PBMC) from 12 lean and 7 obese
For author conflict of interest information, see page S228 S157
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disease-free donors by flow cytometry revealed that obesity is associated
with increased frequency of circulating hematopoietic and endothelial
progenitor cells (CPC, 6-fold) and of mesenchymal stromal progenitor cells
(MSC, 7-fold). We also compared pre-operation and post-operation PBMC
from 11 lean and 8 obese patients subjected to open abdominal surgeries
that are associated with WAT damage. We demonstrate a post-operative
elevation in circulation of MSC, CPC, endothelial cells and CD34-positive
leukocytes, which is particularly prominent in severely obese patients. To
investigate whether cancer contributes to mobilization of WAT cells, we
compared PBMC profiles in obese and lean patients with breast, prostate
and colorectal tumors. Our results demonstrate increased progenitors cell
frequencies in PBMC of obese cancer patients. Combined, our results suggest that WAT may contribute to the pool of cells systemically circulating in
obese patients.

507-P

Endothelial Dysfunction Is More Strongly Linked to Triglyceride
and Apolipoprotein C-III Than Insulin Resistance: A Comparison
of Black and White Women
Anne E. Sumner, Vandana Sachdev, Stanislav Sidenko Bethesda, MD; Jeremy
Furtado Boston, MA; Amber Courville, Madia Ricks, Anita V. Tambay, Ugochi
J. Ukegbu, Bernard V. Miller Bethesda, MD; Frank M. Sacks Boston, MA
Obesity is linked to endothelial dysfunction by at least three risk factors:
insulin resistance, elevated triglyceride (TG) levels and apolipoprotein
C-III (apoC-III ) levels. Due to ethnic differences in these three factors,
distinguishing between the effect of each on endothelial dysfunction has
been challenging. Comparing these factors and endothelial dysfunction
in black and white women after a high fat breakfast (40% fat, 40% CHO,
20% protein) could help clarify the role of each. Thirty women (15 White,
15 Black, matched by age 35±10y, (Mean±SD), and BMI 29.2±5.9 kg/
m2) had insulin resistance determined by the insulin sensitivity index (SI).
For 7 days all subjects consumed weight maintenance diets with a similar
macronutrient distribution (33% fat, 52% CHO, 15% protein). On day 8
the high fat breakfast was given. Endothelial function, defined by percent
change in brachial artery flow mediated dilation (FMD), was measured at
0, 2, 4 and 6 hours. Compared to whites, blacks were more insulin resistant
(SI: 3.9±1.4 vs. 5.7±2.6, P<0.03) but whites had higher TG and apoC-III
levels on very low density lipoprotein particles at baseline (TG: 94±48 vs.
48±19 mg/dL, P<0.01; apoC-III: 0.87±0.81 vs. 0.28±0.26 mg/dL, P=0.01)
and throughout the study. At 4 hours endothelial function was significantly
better in black women than white women (36% vs. 9%, P<0.02). Therefore, even though insulin resistance was more severe in blacks than whites,
endothelial function was better. Our data suggests TG and apoC-III may
have a greater role in the development of endothelial dysfunction than does
insulin resistance.

508-P

24-Hour Objective Monitoring of Food Intake By a Wearable
Device
Edward Sazonov Potsdam, NY
Aim: Objective Monitoring of Ingestive Behavior (MIB) in which food
intake is detected and characterized by wearable sensors can potentially
alleviate problems associated with self-report. We developed a novel
sensor that performs MIB by detecting chewing. This study investigated
feasibility of 24-hour monitoring of free living individuals by this sensor.
Data: Over 60 hours of data from a single subject. Methods: The subject
wore a portable datalogger in a chest pocket. Chewing activity was
captured by a miniature strain sensor attached below outer ear. Self-report
of food intake was performed in two ways: 1) Two buttons were connected to the datalogger that serviced the chewing sensor. The first button
was pressed starting with each bite of solid food and held down while
chewing. The second button was pushed and held down during intake of
liquids. 2) A diary was used to record starting time, duration and content
of each meal, snack or drink. The chewing sensor data were processed
by an automatic computer algorithm that assigned a label {‘intake’, ‘no
_intake’} to every time slice (epoch) of 30s duration. Results: The highest
accuracy of per-epoch match between self-report and computer recognized food intake was 97%. Best precision was 59.9% (70.6% average of
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precision and recall). Conclusion: The study demonstrated feasibility of
using a novel wearable sensor for objective MIB. Further development of
signal processing and pattern recognition methods may further improve
the accuracy of the device.

509-P

Plasma Levels of Leptin, Soluble Leptin Receptor and
Polymorphisms of Leptin; -18G>A, Leptin Receptor; K109R,
Leptin Receptor; Q223R, FTO rs9939609T>A Genes in Survivors
of Childhood Acute Lymphoblastic Leukemia
Skoczen Szymon, Przemyslaw Tomasik, Miroslaw Bik-Multanowski, Walentyna
Balwierz, Jacek J. Pietrzyk, Krystyna Sztefko, Marcin Surmiak, Danuta GalickaLatala Krakow, Poland
About 20% of adolescents and children in Europe are overweight.
Survivors of pediatric acute lymphoblastic leukemia (ALL) have increased
risk of excess body weight. The purpose of study was determination of
Leptin/Leptin soluble receptor and chosen genes polymorphisms in ALL
survivors. Methods: 82 patients (male-55%), median age 13 years were
studied. ALL therapy was conducted according to modified German (69)
or American (13 patients) regimens. In 38% cranial radiotherapy (CRT)
was used in median dose 18.2Gy. Median age at diagnosis and time from
completion of treatment were 5 and 3 years respectively. Patients with
BMI ≥85 percentile were classified as overweight. Correlation of plasma
concentration of Leptin/Leptin soluble receptor, Leptin;-18G>A, Leptin
receptor; K109R, Q223R, FTO rs9939609T>A genes polymorphism,
and overweight was analyzed with respect to intensity of chemotherapy
and to CRT. Results: There was a significant (p<0.05) increase in leptin
concentrations in entire overweight (31% of studied group), overweight
girls and radiotherapy subgroups. Reverse relationship was observed for
soluble leptin receptor concentrations with significant differences in entire
overweight group as well as in overweight boys. There were significant
negative correlations between leptin and leptin receptor in the entire group
and in gender subgroups. A significant protective effect against overweight of FTO TT phenotype in patients treated with CRT was observed.
Conclusions: 1) Leptin and leptin receptor levels can serve as good markers for high risk of overweight specially in patient treated with cranial
radiotherapy, 2) FTO TT phenotype seems to have protective effect in
patient treated with cranial radiotherapy.

510-P

Is Funding Source Related to Study Design Quality in Obesity or
Nutrition Supplement Randomized Control Trials (RCTs)?
Kathryn A. Kaiser, Stacy S. Cofield Birmingham, AL; Kevin Fontaine Baltimore,
MD; Stephen P. Glasser Birmingham, AL; Lehana Thabane, Rong (Rachel) Chu
Hamilton, Canada; Samir Ambrale, Ashish Dwary, Ashish Kumar, Gaurav
Nayyar, Olivia Affuso, David B. Allison Birmingham, AL
In an earlier study of older RCTs, industry-funded RCTs appeared to be
reported with greater quality than were non-industry funded RCTs. The
purpose of this study is to examine systematic quality differences amongst
obesity and nutrition RCTs based on funding status in more recent RCTs in
top tier journals. Thirty eight obesity or nutrition intervention RCT articles
were selected from high-profile journals (Lancet, Annals of Internal Medicine, JAMA, British Medical Journal) published between 2000 and 2007.
Paired papers were selected from the same journal published in the same
year, one not reporting industry funding and the other reporting industry
funding. Papers had the following identifying information redacted: journal,
title, authors, funding source and institution(s). Three raters independently
and blindly rated each paper according to the Chalmers Method (1981).
Total quality scores were calculated. The Wilcoxon signed ranks test and
paired-samples t-test were used to compare Chalmer’s Index scores between
industry-funded versus non-industry funded studies. Inter-rater reliability
using an intraclass correlation coefficient =.82 (95% C.I. = .80 - .84). Mean
quality score for industry-funded studies=13.7, SD=3.01; for non-industry
funded studies mean score=13.2, SD=4.09. The Wilcoxon Signed Ranks test
statistic, Z = -.523, p = .601 (two-tailed) indicates no categorical difference
in study quality. Paired-samples t-test also indicates no significant mean
difference in total quality scores between funding categories, t(18) = .587,
p = .564 (two-tailed). Recently published RCTs in nutrition and obesity
that appear in top-tier journals seem to be equivalent in quality of design,
regardless of funding source.
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511-P

Change in L4-L5 Visceral Adipose Tissue Is Not Most Highly
Correlated With Total Visceral Adipose Tissue Changes With
Weight Loss
Usker Naqvi, Wei Shen, Mark Punyanitya, Marie-Pierre St-Onge New York,
NY
Changes in adipose tissue distribution with weight loss can be determined
using various methods. A popular method of assessing visceral adipose
tissue (VAT) content is with the use of a single slice image acquisition at
the level of the L4-L5 inter-vertebral disk using computed tomography
or magnetic resonance imaging (MRI). However, of all abdominal slices,
L4-L5 VAT is not most highly correlated with total VAT. The aim of this
study was to examine the correlation between change in single slice VAT
with change in total body VAT after a 12-week weight loss diet in men and
women. Body composition data were obtained using standard total body
MRI protocol pre- and post-weight loss. Complete sets of scans were available from 48 subjects. Change in VAT from all slices from 350 mm above
to 100 mm below L4-L5 was significantly correlated with change in total
VAT in women (r=0.361-0.883, all P < 0.05). The greatest correlation with
change in total VAT occurred at 50 mm above L4-L5. In men, slices from
200 mm above to 50 mm below L4-L5 were significantly correlated with
change in total VAT (r=0.216-0.739, all P < 0.05) with the best correlation
occurring at L4-L5. In all subjects, VAT change at 50 mm above L4-L5
better predicts total VAT change than at L4-L5 (r=0.806 vs. 0.694). The
results of this study suggest that changes in total VAT is best correlated with
different anatomical locations in men and women. Studies should consider
different acquisition locations for men and women.

512-P

Screening for Binge Eating Disorder: The Utility of the EDE-Q,
BULIT-R, and BEDT
Jillon S. Vander Wal, Aaron J. Blashill, Richard I. Stein Saint Louis, MO
Examining the diagnostic utility of self-report measures of Binge Eating
Disorder (BED) has become increasingly important given its likely inclusion in the DSM-V. The aim of the current study was to assess the clinical
utility of two widely used measures of eating disorder symptoms, namely
the Eating Disorder Examination-Questionnaire (EDE-Q) and the Bulimia
Test-Revised (BULIT-R) for the detection of BED within a sample of overweight and obese adults. In addition, the diagnostic utility of a factor of the
BULIT-R, the Binge Eating Disorder Test (BEDT), specific to the diagnosis
of binge eating and body dissatisfaction, was assessed. It was hypothesized
that the diagnostic utility would be highest in the most narrowly focused
test (BEDT) and lowest in the most broadly focused test (EDE-Q) with
the BULIT-R performing in the intermediate range. Participants included
15 individuals diagnosed with BED and 26 diagnosed as not having BED
according to a telephone-administered abbreviated version of the Eating
Disorder Examination. All participants met criteria for being overweight
or obese, defined as a BMI greater than 25 and 30 respectively. Results
showed that the BEDT had 100% sensitivity, specificity, positive (PPV) and
negative (NPV) predictive values and that the BULIT-R and Eating Concern
subscale of the EDE-Q evidenced strong sensitivity (100% vs. 87%), specificity (96% vs. 100%), PPVs (94% vs. 100%), and NPVs (100% vs. 93%),
respectively. Results support the superiority of the BEDT and the greater
sensitivity of the BULIT-R in comparison to the greater specificity of the
EDE-Q Eating Concern subscale.

513-P

Microstructural Analysis and Personality Predictors of Overeating
a High-Fat Food Induced By Sweetness
Jurgita Valkauskaite, Edward L. Gibson London, United Kingdom
Individual variation in overeating induced by palatability of energy-dense
foods is central to understanding obesity. Using nutritionally identical isocaloric sweet and non-sweet high-fat yoghurts, we examined the microstructure of within meal changes in appetitive and hedonic ratings, as well as
comparison of sensory ratings, intake and eating rate. These two yoghurts
were eaten ad libitum (on separate days, within-subjects), while withinmeal and pre/post changes were assessed using a Sussex Ingestion Pattern
Monitor, programmed to record intake and item responses continuously.
Participants were non-obese, healthy non-smoking volunteers (mean [SD]:
BMI = 21.1 [1.96]; age 27.6 [9.47]; 12 women, 3 men). The yoghurts were
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made by adding cream to Greek yoghurt, and 14.5 g/100 g of either sucrose
(sweet version) or a glucose polymer (1280 kJ, 25 g fat per 100 g). The
versions were rated as equally pleasant initially. Sweetness significantly
increased total intake (mean = 145.1 g of sweet vs. 117.4 g of non-sweet,
p<0.05) although this effect was moderated by pre-meal hunger. An
‘appetiser effect’ on early hunger was indicated by a significantly smaller
reduction in first-half hunger area under the curve for sweet vs. non-sweet.
Greater reward sensitivity trait (BAS total scale) predicted higher intake
of the non-sweet (r=0.57, p<0.05) but not the sweet yoghurt in these lean
participants, although those eating more of the sweet than the non-sweet
yoghurt expressed more cognitive restraint (revised TFEQ-R18). This
controlled paradigm may be useful to compare predictors of overeating in
obese vs. lean people.

514-P

Validity of EchoMRIAH For Estimating Total Body Water in Adults
Wen Yu New York, NY; Rhonda Kaufman Rahway, NJ; Jack Wang, John Thornton
New York, NY; Thomas E. Bradstreet, Joanne Burke North Wales, PA; Steven
Heymsfield, Veronica Rivas Rahway, NJ; Dympna Gallagher New York, NY
Background: The newly developed quantitative magnetic resonance
(QMR) system- EchoMRIAH (Echo Medical, Houston, TX) generates a low
magnetic field at ~0.0068 Tesla, and the relaxation time of the hydrogen
ions in water when placed in the magnetic field can be used to estimate the
total amount of water. Objective: This study evaluated the validity of the
EchoMRIAH system in estimating total body water (TBWQMR) in adults using
the 3-hour deuterium oxide dilution (TBWD2O) technique as the criterion.
Methods: 34 healthy adults were enrolled; 18 males, 16 females, ages
23-55 yr, body weight 62.4–127.6 kg, height 150.6-184.9 cm, and BMI
25.5–39.2 kg/m2. TBWD2O, weight, and height were measured. TBWQMR
was estimated from a 3-minute QMR scan in fasted subjects. All measurements completed within 5 hours. Results: The SD of replicate TBWQMR was
0.1959 L (CV=0.52%). Mean TBWQMR was lower than the mean TBWD2O
(38.0±10.3 L vs 42.1±9.3 L, p<0.0001). A piecewise linear relationship was
found between methods: TBWD2O (L)=9.75+0.79*TBWQMR for TBWQMR
for BMI<30 kg/m2 and TBWD2O (L)=12.98+0.79*TBWQMR for TBWQMR
BMI>30 kg/m2, r2=0.97, SEE=1.67 L; the coefficient for TBWQMR was different from 1 (p<0.0001); equation intercepts were different (p<0.001). Neither sex nor age influenced the relationship between methods. Conclusion:
A strong linear relationship exists between TBWQMR and TBWD2O, although
significant differences between methods were detected suggesting that
modifications are required. Should the latter be accomplished, this instrument holds promise as a fast, safe, and non-invasive method for estimating
TBW in persons with body weights up to and including severely obese.

515-P

Use of Flemon’s Score For Probability of Sleep Apnea in Patients
With BMI of 35 and Above
Anjali Hooda, Nupur Aggarwal, Craig Wood, Christopher D. Still Danville,
PA
Background: Obstructive Sleep apnea is a common disorder and obesity
is a known risk factor for its development. The prevalence of obesity is
increasing worldwide, and a corresponding increase in the prevalence of
obstructive sleep apnea. To avoid subjecting every patient to the polysomnogram (PSG) we at our obesity center use Flemon’s score as the
initial screening tool for patients to avoid over diagnosing sleep apnea and
minimizing the cost of PSG which is an expensive test and is very tedious
for the patient though it’s the only definitive method for diagnosing sleep
apnea. Methods: We did a retrospective chart review of 165 patients. We
used a screening tool that helped us in referring the patients with score
of >15 to sleep medicine. We use a standardized questionnaire which
includes: neck circumference, hypertension, habitual snoring, and reports
of nocturnal gasping/choking respirations. This model has been shown and
published to be superior to physician impression, slightly inferior to more
detailed linear and logistic models, and comparable to previously reported
models. Conclusion: Study shows that score of above 15 is definitely a valid
score to send a patient for the referral but there are exceptions which will
be presented at a later time. There is also a direct correlation with the neck
circumference and the Flemon’s score to the result of the sleep study. The
higher the neck circumference the higher was the score and sleep study
results showed a high Apnea/hypoapnea index.
For author conflict of interest information, see page S228 S159
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Feasibility of Using Smart Phones for EMA Data Collection in a
Study of Weight Loss Maintenance
Lora E. Burke, Edvin Music Pittsburgh, PA; Stephen Rathbun Athens, GA; Daniel
Olguin-Olguin Cambridge, MA; Brian French, Mindi A. Styn, Saul Shiffman
Pittsburgh, PA
Background: Most weight loss maintenance studies do not focus on
situational antecedents that are part of the relapse process. E
 cological
momentary assessment (EMA) permits one to measure in real time
individuals’ behaviors in their usual social context. The purpose of this
study was to evaluate acceptability and feasibility of using smart phones
to collect EMA data. Methods: The sample comprised former participants
of a behavioral weight loss study. Participants attended a training session
on how to use a smart phone. The phones were programmed with 3 sets
of questions; one to randomly survey participants 5 times a day, one for
an end of day survey, and one for participants to initiate when they felt
an urge to “go off their eating plan.” At the end of the sampling period,
participants completed a questionnaire to rate their experience with smart
phones. Results: The sample (N=16) was 93.8% female, 87.5% White, and
48.2 years of age. Participants completed an average sampling period of
21 days. Overall 100% of participants strongly agreed or agreed that it was
easy to use a smart phone; 75% strongly agreed and agreed that the number
of EMA prompts per day was adequate, and 69% said they would consider
participating in a 6-12 month study using a smart phone and the EMA application. Conclusion: These data show that adults who had not previously
used a smart phone can learn to use this device and will respond to random
prompts for EMA data collection pertaining to weight loss maintenance.

517-P

A Systematic Review of Male Inclusion in Randomized Controlled
Trials of Behavioral Weight Loss Interventions
Sherry Pagoto, Kristin L. Schneider, Jessica Oleski, Juliana Luciani Worcester,
MA; Jamie Bodenlos Geneva, NY; Matthew C. Whited Worcester, MA
Obesity prevalence estimates are32.2% for men and 35.5% for women.
It has been assumed that behavioral weight loss interventions have been
largely developed and tested in females, but this has not been systematically
investigated. This systematic review investigated rates of male inclusion
in randomized controlled trials of behavioral weight loss interventions.
PUBMED, MEDLINE and PSYCHINFO were searched for randomized
controlled trials of behavioral weight loss interventions published in the last
10 years (1999-2009). A trial must be published in English, included weight
loss as an outcome, and tested a dietary, exercise, and/or other behavioral
intervention for weight loss. Results revealed 243 studies (N=95,171
participants). The mean proportion of males in samples was 26%. Studies
conducted in U.S. included a significantly smaller proportion of males than
international studies (21% versus 33%; p<.001). About 30% of trials used
exclusively female samples, while only 5% used exclusively male samples
(p < .001). Trials recruiting participants with a health condition included a
significantly larger proportion of males than those targeting healthy participants (35% versus 21%; p<.001). When samples were less than 40% male,
only 24% included an explanation for the sex distribution. Reasons provided
included low enrollment by men and disproportionate impact of obesity on
women. Only 68% of US studies reported ethnicity. Inclusion rates of males
in studies enrolling minorities ranged from 20-27%. Men, especially ethnic
men, are underrepresented in behavioral weight loss trials.

Surgical Treatment of Obesity
518-P

Relationship Between Psychiatric Disturbances and Weight
Regain After 12 Months of Bariatric Surgery
Maria Isabel Matos, Glaucia Carneiro, Luciana M. Umeda, Maria Teresa Zanella
Sao Paulo, Brazil
The objective of this study was to assess the psychological predictors
factors of weight regain after bariatric surgery. Clinical and psychological assessments were performed in 98 patients (22M, 76 F, mean age
40.4 ± 10.1; mean BMI 51.0 ± 8.1) before and after 6, 12 and 24 months
of bariatric surgery. Patients answered to four questionnaires: for Binge
Eating Disorder (BED), for depressive symptoms, for anxiety and for
S160 For author conflict of interest information, see page S228

body image assessments. Results: Symptoms of depression were detected
in 100% of the patients before bariatric surgery while BED and BINGE
were found in 55.4% and 96%, respectively. The frequency of anxiety as a
trait was 64.4%, as a state, 44% and 84% of all patients reported discomfort regarding body image. After 6 months of bariatric surgery, patients
showed a reduction in all psychological disturbances. After 24 months a
slightly increase in the prevalence of Binge (12 %), Depression (16.3%) and
concern with the body image (15.3%) were observed. The mean percentage of weight loss at 6, 12 and 24 months postsurgery was 24%, 32 % and
39 % respectively, with no differences between genders. Thirteen patients
(10 F, 3 M) ceased losing weight or regained weight at 12- 24 months.
After adjustment for age, gender and BMI, the presence at baseline of
BED (p=0.02) and anxiety as state (p=0.046) and Binge (p<0,001) after
24 months of the surgery were related to weight regain. Conclusion: It is
important to treat psychological diseases to prevent weight regain after
bariatric surgery.

519-P

Effect of Roux-en-Y Gastric Bypass on Type 2 Diabetes Mellitus
and Metabolic Profiles
Luciana M. Umeda, Glaucia Carneiro, Carlos H. Arasaki Sao Paulo, Brazil;
Bruno Geloneze Campinas, Brazil; Maria Teresa Zanella Sao Paulo, Brazil
The surgical treatment of obesity ameliorates metabolic abnormalities in
patients with Type 2 diabetes (T2DM). The aim of the study was to evaluate the early effects of Roux-en-Y Gastric Bypass (RYGB) on metabolic
parameters. Ten patients with T2DM (BMI: 39.3 ± 2.44) were assessed for
blood pressure, anthropometric parameters and lipid profile before and 7, 30
and 90 days after RYGB. A meal test was performed, and plasma insulin,
glucose, glucagon and glucagon-like peptide-1 (GLP-1) determinations
were measured in fasting and 30,60,90, 120 minutes after the consumption
of a liquid meal before and after surgery. Insulin resistance, Insulin sensitivity and secretion indexes were evaluated during the meal test before and
after surgery. Fasting glucose levels and at120 minutes after meal ingestion
were reduced at 30 days and remained significantly reduced at 90 days post
RYGB surgery. There was an improvement in insulin sensitivity at 7 days
and a first-phase of insulin secretion, that was not present before surgery,
was recovered during the meal test at 30 and 90 days following surgery. The
postprandial GLP-1 response to meal showed increases at 30 and 90 days
after surgery (9,42 to 26,291 and 32,28, respectively; p<0,05). HbA1c levels
decrease early at 7, 30 and 90 days after surgery, respectively. Finally, there
were significant reductions in the number and/ or dose of antihypertensive
and lipids lowering. Patients with T2DM can achieve early amelioration in
carbohydrate metabolism after RYGB, characterized by decreases in insulin
resistance and better insulin secretion, associated with improvements in
GLP1 secretion.

520-P

Change in Eating Behavior Measures Pre and Post Roux-en-Y
Gastric Bypass (RYGB)
Charlisa Gibson, Lauren Puma, Dominica B. Hernandez, Benjamin Stix, Allan
Geliebter New York, NY
Background: RYGB is the most common and effective surgical intervention for severely obese individuals, accounting for 65% of bariatric procedures worldwide. Weight loss, however, varies among surgical patients,
possibly due to differences in eating behavior following RYGB. This study
evaluated the short-term effects of RYGB on weight loss, and measures
of dietary restraint and external eating pre and 2 months post RYGB.
Methods: There were 11 severely obese, otherwise healthy, premenopausal
women (age=35.6±9.0 SD; BMI=47.9±10.6) who underwent RYGB.
Dietary restraint and external eating were measured with the Dutch Eating
Behavior Questionnaire. Dietary restraint reflects the intention to limit
food intake to control body-weight and external eating reflects behavioral
responsivity to external food cues. Baseline (pre-surgery) and 2 month
measures were analyzed with repeated measures ANOVA and Pearson correlations. Results: Weight was significantly reduced 2 months post RYGB
(pre-129.8±25.3kg SD, post-110.6±18.5kg, p<0.001). As expected, patients
with a higher baseline BMI had greater weight loss (r=-0.628, p=0.02).
There was no change in dietary restraint (32.1±6.6 vs. 30.4±9.1, p=0.78),
but external eating scores, adjusted for baseline BMI, decreased (29.2±7.1
vs. 24.8±6.2, p=0.03). Those with a higher baseline BMI had a greater
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reduction in external eating (r=-0.593, p<0.05), which also correlated with
weight loss (r=0.689, p=0.02). Conclusion: Reduction in external eating
correlated with surgically-induced weight loss suggesting that decreased
responsivity to external food cues predicts weight loss. Understanding the
relationship between eating behavior and weight loss following bariatric
surgery may aid in the development of psychological interventions to
improve outcome.

521-P

Health-Related Quality of Life After Laparoscopic Adjustable
Gastric Banding
Selena R. Daniels Tucson, AZ; Brent C. Hale, Somali M. Burgess Irvine, CA
Objective: To review published literature on generic health-related quality
of life (HRQoL) after laparoscopic adjustable gastric banding (LAGB) to
further document the value of LAGB by examining parameters beyond
weight loss. Methods: A systematic search strategy was used to identify
prospective, longitudinal studies with pre-and postoperative HRQoL data
from Short Form Health Surveys (to compare HRQoL to other diseases/
population norms). Improvements in HRQoL were compared at various
time periods after LAGB. Results: A total of 77 studies were retrieved;
thirteen studies met the criteria to be included in the review. There were
significant improvements in HRQoL after LAGB in all 13 studies for at
least one of the domains. The most common domain for improvements was
Physical Function. Using SF-36 data from a three-year study, the mean
difference in change of score in Physical Function between LAGB and
non-surgical patients was 20.0 [95%CI: 16.1, 23.9; p<0.01]. The literature
demonstrated that significant improvements in HRQoL can be seen as
early as six months and maintained for two years and beyond. Five studies
demonstrated significant improvements in HRQoL to levels that exceeded
the HRQoL of population norms. Conclusion: Morbid obesity is associated
with impaired HRQoL, similar to other chronic conditions (cardiovascular
disease, chronic respiratory disease, or cancer). The weight loss experienced
with LAGB has been shown to improve HRQoL. LAGB can improve both
weight loss and HRQoL, making it an important component of a comprehensive obesity treatment.

522-P

Significantly Decreased Bioavailability of Atorvastatin Two Years
After Gastric Bypass
Gunn Signe Jakobsen Tonsberg, Norway; Ine B. Skottheim, Hege Christensen,
Trond Jenssen Oslo, Norway; Sandbu Rune Tonsberg, Norway; Anders Aasberg
Oslo, Norway; Joran Hjelmesaeth Tonsberg, Norway
Background: In a previous study of 12 morbidly obese patients undergoing gastric bypass (GBP) we found that the majority of patients had
an increased bioavailability (increased systemic exposure; AUC0-8) of
atorvastatin acid five weeks after surgery. Three patients, however, showed
a reduced AUC0-8 after surgery, indicating relevant inter-individual variability. We therefore aimed to investigate the impact of GBP on atorvastatin
bioavailability in the long term. Methods: Follow-up investigations were
performed in 11 of the 12 patients, each of which was in a steady-state
condition and taking the same dose of atorvastatin (20-80 mg) as in the
initial study. The pharmacokinetic investigations were performed a median
(range) of 27 (21-30) months after bariatric surgery. The results were
compared to the results obtained the day before (baseline) and at a median
(range) of five (3-6) weeks after surgery. Skewly distributed variables
were log-transformed before statistical analysis. Paired t-tests were used
to analyze changes. Results: A significant decrease in bioavailability
of atorvastatin acid was observed two years after surgery compared to
baseline. The mean (SD) post:pre ratio of AUC0-8 was 0.7 (0.5) (P=0.037).
Only two of the patients now showed increased bioavailability. There was
also a significant decrease in bioavailability when compared to five weeks
postoperatively (mean (SD) AUC0-8 ratio 0.7 (0.3)) (p=0.014). Conclusions:
The present study indicates that in the long-term GBP is associated with
a decreased bioavailability of atorvastatin in the majority of patients. Our
findings indicate that clinicians should pay particular attention to drug
dosing in the period following GBP.
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523-P

Bio-Electrical Impedance Analysis (BIA) Estimates of Fat
Mass Change From Bariatric Surgery-Induced Weight Loss:
Comparison With a 3-Compartment Reference Method
Ying Ji, Gladys Strain New York, NY; Bret Goodpaster Pittsburgh, PA; Alfons
Pomp, Michel Gagner, Gregory Dakin New York, NY; Anita Courcoulas
Pittsburgh, PA; John C. Thornton, Dympna Gallagher New York, NY
Background: BIA offers a practical approach for estimating body composition in patients with severe obesity, although validation studies are needed
to confirm this hypothesis using a reliable reference method. Methods:
Longitudinal Assessment of Bariatric Surgery (LABS) follows severely
obese patients after surgery. A subgroup participates in an ongoing ancillary study to ascertain the effects of surgery on body composition. Measurements include body mass (BM-kg), total body water (TBW-liters) by
deuterium dilution, body volume (BV-liters) by BodPod, BIA %fat using
Tanita 310 and Tanita 418 (single frequency-50kHz, multi-segmental), and
Tanita 180 (multi-frequency, multi-segmental) before (T0) and 12 months
(T1) post-surgery. The Siri (1961; Fat kg = 2.118xBV- 0.780xTBW-1
.354xBM) and Silva (2004: FM = 2.122xBV - 0.779xTBW -1.356xBM)
3-compartment (3-C) model estimates of fat were calculated. Results:
Patients characteristics at T0 (n=40: Wt 121.7kg; BMI 43 kg/m2; 46.7 yrs;
13M/27F) and T1 (n=7: Wt 87.6kg; BMI 31.1 kg/m2). %fats were compared using ANOVA and regression analysis. T0: %fat: Siri 3C=47.6±10.4;
Silva 3C=47.9±10.4; Tanita 310=44.6±9.7; Tanita 418=44.5±10.5; Tanita
180=41.5±9.9. Tanita’s 310, 418, and 180 significantly underestimated
%fat vs the 3C models by 2%, 3%, and 6%, respectively. Regression equations relating all BIA’s to 3C %fat showed a constant difference across
the range of fatness measured. T1: There were no significant differences
between the T0 and T1 changes in BIA %fat and 3C: the differences were
1%. Conclusions: BIA %fat was significantly less than 3C %fat although
the difference was constant suggesting agreement between methods when
measuring changes. Supported: NIH-RO1-DK72507, P30-DK26687, P30DK46204; RR024156.

524-P

Early Life Characteristics of Adolescents Undergoing Weight
Loss Surgery
Jessica G. Woo, Eileen S. Alexander, Renee Jeffreys, Thomas H. Inge Cincinnati,
OH
Very little is published about intrauterine and post-natal obesity-related
exposures of severely obese teens. Parents of adolescent bariatric surgery
patients were contacted to complete a questionnaire about pregnancy,
parenting behaviors, and early habits/characteristics of their child. Of 71
adolescent surgical subjects, 31 (44%) participated in this follow-up study.
Mother’s age at delivery was 25±6 years (mean±sd) and 25 (81%) were
non-Hispanic white. During pregnancy, 3 (10%) mothers were diagnosed
with gestational diabetes, and 11 (37%) were diagnosed with hypertension. Four (13%) mothers smoked >1 cigarette/day during pregnancy.
Maternal pre-pregnancy BMI was 29.4 ±7.1 (46% were obese), and 50%
reported gaining >16.5 kg (36 lb) during pregnancy. Birth weight averaged
3.5 ±0.6 kg, with no birth weights >4.5 kg and only 2 (7%) with low birth
weight (<2.5 kg); 17% were premature (<37wks). Breastfeeding rates were
very low: 8(26%) mothers attempted to breastfeed, and only 2 (6%) children
were breastfed ≥2 months. Parental assessment of children being “heavier
than peers” increased with age: 6 (20%) at age 1, 24 (77%) by age 5 and
100% at ages 10 and 13. In conclusion, maternal smoking, high/low birth
weight and prematurity were not overrepresented in this cohort. However,
these data suggest that adolescents who ultimately become extremely obese
have high rates of adverse intrauterine and post-natal exposures compared
with published data, including high maternal BMI and gestational weight
gain, exposure to diabetes and hypertension during pregnancy, low breastfeeding and early-onset obesity. These factors may influence development
of extreme pediatric obesity.
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525-P

Effects of Bariatric Surgery-Induced Weight Loss on Changes in
Total Body Adipose Tissue, Regional Adipose Tissue Depots and
Muscle Mass
Dympna Gallagher, Gladys Witt Strain New York, NY; Lance Davidson Salt Lake
City, UT; Anita P. Courcoulas Pittsburgh, PA; Alfons Pomp, Michel Gagner,
Gregory Dakin, Patrick Kang, Isaiah Janumala, John C. Thornton New York,
NY
Background: Bariatric surgery can cause dramatic weight loss in obese
patients. The effects on total body fat mass, regional fat distribution and
muscle mass have not been investigated. Methods: Longitudinal Assessment of Bariatric Surgery (LABS) follows severely obese patients after
surgery. A subset of patients participate in an ongoing ancillary study to
ascertain the effects of surgery on body composition. Participants who
fit within an MRIhad whole body MRI volume estimates of total adipose
tissue (TAT) and sub-depots: subcutaneous AT (SAT), visceral AT (VAT),
intermuscular AT (IMAT); and skeletal muscle (SM) quantified, before (T0)
and 12 months (T1) post-surgery. MRI volume estimates were converted
to mass using an assumed density 0.92 kg/L for AT and 1.04 kg/L for SM.
Results: Analyses were conducted on 12 subjects: 11 white/1 black, 11
female/1 male, (T0:BMI 42.4 kg/m2; 43 yrs; T1: BMI 27.6 kg/m2; 10 gastric
bypasses, 2 gastric bands). Changes in depots were evaluated using paired
t-test. Weight loss was 40.7 kg (35%; p<0.0001) of which 77% was TAT
and 14% was SM. Changes from baseline in tissues/depots (all p<0.0001)
were: -31.5 kg TAT (-52%), -28.0 kg SAT (-51%), -2.5 kg VAT (-62%), -0.9
kg IMAT (-44%, p=0.0020), and -5.9 kg SM (-22%). TAT lost consisted
of 89.1% SAT; 8.0% VAT; 2.9% IMAT. Conclusions: These are the first
data to show that bariatric surgery-induced weight loss specifically leads
to substantial reductions in all fat stores, including visceral adipose tissue,
and a large loss of muscle. Supported: NIH-RO1-DK72507, P30-DK26687,
P30-DK46204; RR024156

526-P

Decreased DPP-IV Activity After Gastric Bypass Surgery
Mousumi Bose New York, NY; Bo Ahren Lund, Sweden; Nicholas Swerdlow,
Sara Arias, Julio Teixeira, Blandine Laferrere New York, NY
Background: The increased incretin levels and improved incretin effect
on insulin may be mechanisms by which gastric bypass surgery (GBP)
results in diabetes remission. The mechanisms of incretin changes after
GBP remain unexplained. The goal of this study was to test the hypothesis
that the increased incretin levels and function after GBP were associated with a decreased in the activity of dipeptidyl peptidase IV (DPP-IV),
the enzyme that inactivates incretins in vivo. Methods: DPP-IV activity,
incretin levels and effect were measured before and after 10 kg weight loss
by either diet or GBP in diabetic patients. Results: Weight, BMI, glucosestimulated incretin levels, incretin effect on insulin, and DPP-IV activity
were not different between the 2 groups at baseline and weight loss was
similar after GBP (n=13) and diet (n=11) (-9.9±2.5 kg vs. -9.9±2.3 kg,
respectively, p=0.98). DPP-IV activity decreased after GBP but not after
diet (-75.9±58.5 pM/min/20 ml vs. 7.7±40.6 pM/min/20 ml, p<0.001). After
weight loss, the changes in DPP-IV activity were negatively correlated to
the changes in total glucose-stimulated GLP-1 (peak: r=-0.45, p=0.029,
area under the curve: r=-0.48, p=0.019), and with fasting intact GLP-1
(r=-0.55, p=0.01), but not after adjusting for group. Conclusion: These data
show that, at equivalent weight loss, DPP-IV activity is reduced after GBP,
but unchanged after diet. Whether the decrease in DPP-IV activity after
GBP is responsible, in part, for greater intact incretin levels, remains to be
determined.

527-P

Significant Reduction in Migraine Headache Frequency, Pain
Severity, and Disability in Severely Obese Patients Following
Bariatric Surgery
Dale S. Bond, Rena R. Wing, Justin M. Nash, Sivamainthan Vithiananthan, Beth
A. Ryder, G. Dean Roye, Dieter Pohl, Harry C. Sax Providence, RI
Background: Migraine is a prevalent neurovascular disorder involving throbbing, unilateral and often severely painful headaches. Obese
migraineurs report greater headache frequency, pain severity, and related
disability than normal-weight migraineurs. Although obesity appears
to exacerbate migraine, no study has examined whether weight loss
S162 For author conflict of interest information, see page S228

after bariatric surgery may help alleviate migraine headaches. Methods:
Twenty‑three migraine patients (87% female, M age=39.8 yrs; 66%
Caucasian; M preoperative BMI=46.6±6.8 kg/m2) defined by the validated ID Migraine screener were studied pre- and 6-months post-bariatric
surgery (laparoscopic adjustable gastric banding n=14, Roux-en-Y gastric
bypass n=9). These patients provided information on past month headache frequency and completed the Migraine Disability Assessment (which
assesses headache-related activity limitations, number of headache days,
and average headache severity on a 0-10 scale over the previous 3 months)
at both time points. Results: Headache frequency reduced from 6.0±5.1
headaches/month preoperatively to 3.2±3.8 headaches/month postoperatively (p=0.02), after a mean percentage excess weight loss (%EWL) of
50.9±24.3%. Greater %EWL was associated with greater reductions in
headache frequency, adjusted for baseline levels (r=0.49, p=0.02). Significant pre- to postoperative reductions in average headache pain severity were
also observed (6.6±1.8 to 5.1±3.0, p=0.04). Finally, the number of subjects
reporting moderate-to-severe disability decreased from 11 (47%) before
surgery to 4 (17.4%) after surgery (p=0.02). Conclusion: Severely obese
migraineurs experience significant reductions in headache frequency, pain
severity, and related disability after bariatric surgery. Weight loss appears to
be particularly important for improvements in headache frequency. Alleviation of headaches may be an additional benefit for migraineurs undergoing
bariatric surgery.

528-P

Five-Year Weight Outcomes of Laparoscopic Gastric Bypass
Surgery and Adjustable Gastric Banding Among Multiethnic
Adolescents
Nestor de la Cruz-Munoz Doral, FL; Sarah Messiah Miami, FL; Cristina Torres
Doral, FL; Kristopher Arheart, Gabriela Lopez-Mitnik Miami, FL
Background: Extreme obesity among US adolescents is a serious problem and disproportionally affects ethnic minority groups. Although diet
and behavior modification can help a minority of teenagers, most of these
patients go on to become obese adults. Recently, surgical intervention for
morbid obesity in adolescents has gained increasing support, including
laparoscopic adjustable gastric banding. Very little information is available
on the long-term effectiveness of bariatric surgery among ethnic minority
adolescents, however. Methods: A retrospective medical chart analysis of
108 adolescents (78% Hispanic, 17% non-Hispanic white, 3% non-Hispanic
black, 2% other, 81% female) 16 -20 years old with a body mass index
(BMI) greater than 35 who underwent gastric bypass or banding surgery in
South Florida between 2002-2009 was conducted. All patients met National
Institute of Health (NIH) criteria for bariatric surgery. Results: Baseline
(mean +/- SD) BMI was 46.52 +/- 6.6 kg/m2 and weight was 150 +/- 52
pounds. Paired t test analysis comparing pre- and 5-year post surgery means
showed weight loss of 81.5 pounds (95% CI, 67.01-96.06, P<0.0001) and
a decrease of 13.4 BMI units (95% CI, 11.06-15.7, P<0.0001), representing a 30% weight loss. There were two minor post-operative complications
that resolved with medical management. Three patients developed iron
deficiency anemia due to non- compliance with supplements. C
 onclusions:
Bariatric surgery results in significant weight loss that is maintained at
5 years post-procedure among obese ethnic minority adolescents. Our
results show that bariatric surgery is a safe and effective treatment option
for p ermanent weight improvements in this demographic.

529-P

Cardiovascular Risk Factors After Gastric Bypass and Duodenal
Switch: A Randomized Trial
Torgeir T. Sovik, Erlend T. Aasheim Oslo, Norway; My Engstrom Gothenburg,
Sweden; Jon Kristinsson, Tom Mala Oslo, Norway; Torsten Olbers Gothenburg,
Sweden
Background: Non-randomized studies indicate that duodenal switch
provides greater weight loss than gastric bypass in super-obese patients.
However, it is uncertain whether this is associated with additional health
benefits. We compared cardiovascular risk factors after gastric bypass
and duodenal switch. Methods: Sixty super-obese patients (BMI 50-60
kg/m2) underwent gastric bypass or duodenal switch in a randomized study.
Two‑year follow-up was completed by 57/60 patients (95 %). Results:
After two years, the weight had decreased by 32 ± 8 % in the gastric
bypass group and by 45 ± 8 % in the duodenal switch group (p<0.001). The
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decrease in waist circumference was greater after duodenal switch (mean
between‑group difference 15 cm; 95% CI, 7-22 cm, p<0.001). Decrease
in plasma total cholesterol was also greater after duodenal switch (mean
between-group difference 0.96 mmol/L; 95% CI, 0.48-1.4, p<0.001);
but increase in plasma high-density lipoprotein was greater after gastric
bypass (mean between-group difference 0.23 mmol/L; 95% CI, 0.10-0.37,
p<0.001). The decrease of fasting triglycerides was larger after duodenal switch (p=0.01). Patients in both the gastric bypass group and the
duodenal switch group had significant reductions in systolic and diastolic
blood pressure, and in mean fasting levels of plasma glucose, insulin and
CRP, but between-group differences were not significant. Conclusions:
In super-obese patients, both gastric bypass and duodenal switch surgeries were associated with significant improvements in cardiovascular risk
factors. Duodenal switch provided significantly greater weight loss and
greater improvements in some, but not all, blood lipids. ClinicalTrials.gov
identifier: NCT00327912.

530-P

Changes in Sexual Functioning Following AGB and RYGB
Surgery
Chungwon Kim, Christopher N. Ochner, Carl L. Dambkowski, Lauren M. Puma,
Chia-Hao D. Hsu, Beatriz M. Cole, Julio Teixeira, Allan Geliebter New York,
NY
Background: Sexual function has been shown to be impaired in obese
individuals. The goal of the study is to assess sexual function following
bariatric surgery. Methods: Prospective pre-post bariatric surgery design
used to examine postsurgical changes in sexual functioning (IWQOL Sexual
Life subscale) and assess the mediational effects (Baron & Kenny) of postsurgical changes in physical functioning (IWQOL), body image (Stunkard),
depression (Zung), and self-esteem (IWQOL & Rosenberg). Results: Sexual
functioning improved overall, F(1,116) = 15, p < 0.0005, which did not
depend on type of surgery (p = 0.48) or changes in body weight (p > 0.4).
There was an effect of sex, t(120) = -2.3, p = 0.025, with men (n = 19)
showing no improvement (p > 0.7) and women (n = 103) showing a 14%
improvement based on IWQOL scores, t(103) = 3.9, p < 0.0005. Postsurgical improvements in sexual functioning were mediated by changes in body
image and IWQOL Self-esteem. A stepwise regression model confirmed
that the best and only models that significantly predicted postsurgical
change in sexual functioning were either postsurgical change in body
image alone, F(1,116) = 22.9, p < 0.0005 or postsurgical change in IWQOL
self-esteem alone, F(1,115) = 15.0, p < 0.0005. However, a multiple linear
regression revealed that postsurgical changes in self-esteem as assessed
by the Rosenberg Self-esteem Scale only marginally predicted (p = 0.07)
improvements in sexual functioning. Conclusions: Results suggest that body
image may be a reliable mediator of postsurgical improvements in sexual
functioning.

531-P

Eating Behavior May Hinder Weight Loss in Bariatric Patients
Postsurgery
Lauren M. Puma, Damien Hsu, Alexis Conason, Beatriz M. Cole, Tatiana
Ungredda, Toba Auerbach, Julio Teixeira, Allan Geliebter New York, NY
Background: Currently, the most effective treatment for achieving longterm weight loss is bariatric surgery. However, some patients do not lose
a substantial amount of weight within the first year post-surgery, and the
contributing factors are not well understood. This study examines eating
behavior before and after Roux-en-Y gastric bypass (RYGB) and Lap
Band surgery. Methods: At pre-op (T1), there were 197 severely obese
bariatric surgery patients, BMI=46.4±7.7 SD, weight (kg)=128.3±26.6,
age=39.6±11.23. Of the 197, 121 returned at 1 month (T2), 84 returned
at 3 months (T3), 101 returned at 6 months (T4), and 57 returned at 1
year (T5). Emotional, external, and restraint eating were assessed. Selfreported weights and ratings for depression, anxiety, and self-esteem were
collected. Results: Repeated ANOVAs and Pearson correlations were performed. There were decreases in negative emotional eating scores between
T1 and T2 (p=0.003), T1 and T3 (p=0.011), T1 and T4 (p<0.001), and
T1 and T5 (p=0.053). External eating also decreased (all p’s<0.001) from
presurgery to each postsurgical time point. External eating was positively
correlated with anxiety, self-esteem, and negative emotional eating at each
time point. In addition, external eating was correlated with depression
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

and positive emotional eating at all time points except T3 and T5,
respectively. Higher external eatingat T1 was correlated with less weight
loss at T3 (r=-0.310, p=0.007), T4 (-0.407, p<0.001), and T5 (r=-0.369,
p=0.009). Conclusion: This data show that while external and negative
emotional eating decrease after surgery, they still may hinder postsurgical
weight loss.

532-P

Effects of Presurgical Weight Cycling and Weight Suppression
on Bariatric Surgery Outcome
Christopher N. Ochner, Chungwon Kim, Carl L. Dambkowski, Lauren M. Puma,
Chia-Hao D. Hsu, Beatriz M. Cole, Julio Teixeira, Allan Geliebter New York,
NY
Background: Little is known about the postsurgical effects of presurgical
weight cycling and weight suppression (current body weight significantly under highest weight ever) in patients undergoing bariatric surgery.
Methods: Pre – 1mo post surgery design used to examine the effects
of weight cycling (Self-reported # times gained/lost 20lbs) and weight
suppression (Self-reported highest weight ever) on postsurgical weight
loss, body image and physical functioning in 58 bariatric patients. Results:
Patients seeking surgery were an average of 7.9kg ± 14 [SD] below their
highest weight ever (p < 0.0005), corresponding to 95 ± 6% of highest
lifetime weight. Weight cycling was unrelated to postsurgical changes in
body weight, body image or physical functioning (all p’s > 0.15). There was
a trend (p = 0.060) for an effect of weight suppression, such that individuals below (n = 22) vs. above (n = 36) 95% of their highest weight tended to
show greater weight loss (13.6kg ± 4 vs. 11.6kg ± 4) at 1mo post-surgery.
Those below vs. above 95% of their highest weight did not differ in postsurgical physical functioning (p > 0.5) but did show a greater reduction in body
dissatisfaction (p = 0.05). Controlling for sex, age and presurgical body
weight did not affect results. Conclusions: Weight suppression is a potent
predictor of future weight gain; however, our findings suggest that presurgical weight suppression may be associated with greater postsurgical weight
loss in bariatric patients.

533-P

Circulating Levels of Nine Liver-Secreted Proteins in Obese
Subjects Following Roux-en-Y Gastric Bypass Surgery (RYGB)
as Determined By Luminex xMAP Technology
Brandon M. Proctor, Madhur Sinha, John McDonald Saint Charles, MO; Qiang
Xiao, Jehangir Mistry St Charles, MO; Kimber L. Stanhope, Mohamed Ali Davis,
CA; Bruce M. Wolfe Portland, OR; Peter Havel Davis, CA
Recent studies have suggested an important role for several liver-secreted
proteins in regulation of metabolism. Using Luminex xMAP technology
with magnetic beads, we have developed a specific, sensitive and accurate
immunoassay for simultaneous measurement of 9 liver-secreted proteins including Alpha-Fetoprotein (AFP), Angiopoeitin-Like Protein
3 (ANGPTL3), ANGPTL4, ANGPTL6, Fatty Acid Binding Protein 1
(FABP1), Fibroblast Growth Factor -19 (FGF-19), FGF-21, FGF-23 and
Hepatocyte Growth Factor (HGF). Circulating concentrations of these
proteins were evaluated before and 1, 3, 6 and 12 months after RYGB in 20
severely obese subjects. No significant changes from baseline (pre-surgery)
were observed for AFP, FABP1 and ANGPTL6. HGF decreased progressively with significant reductions at 6 and 12 months (p<0.01). ANGPTL3
and FGF-19 both decreased at 1 month (p<0.01) and then gradually
returned to baseline levels. ANGPTL4 and FGF-23 levels increased at 1, 3
and 6 months following surgery (p<0.01) whereas FGF-21 only increased at
1 and 3 months (p<0.05). Thus, ANGPTL3, ANGPTL4 and FGF-19 family
members (FGF-19, FGF-21 and FGF-23), which are involved in regulating bile acid, glucose, and lipid metabolism are altered in obese subjects
following RYGB. These changes may result from alterations of energy
intake, body adiposity, and/or endocrine effects of RYGB. The ability to
simultaneously measure several different liver-secreted proteins involved
in metabolic regulation offers a unique opportunity to further explore the
role of these mediators in the etiology and pathophysiology of metabolic
disorders.
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Psychological Influence of Food Environment on Laparoscopic
Adjustable Gastric Banding Patients Enrolled in a Community
Base Practice Using Power of Food Scale
Shahla Ray, James B. Ray, Augusta Hasse, Lauren Useem, Alice K. Lindeman
Bloomington, IN
Introduction: Obesity is considered a global epidemic. While the etiology
of obesity is complex, food addiction is a powerful component. Different
surgical procedures have been developed to treat obese individuals with BMI
of 35 kg/m2 with co-morbidities or 40 kg/m2 regardless of co-morbidities,
Laparoscopic Adjustable Gastric Banding (LAGB) is a restrictive procedure
that involves placing an adjustable band around the stomach. It is unclear
whether the mechanism is purely from gastric restriction. We observe that
patients who lose weight after LAGB seemed to demonstrate less addictive
behaviors toward food. The purpose of this study is to quantitatively test the
hypothesis that patients undergoing successful LAGB have less addiction
to food. Methods: A validated Power of Food Scale (PFS) was distributed
among 476 postoperative LAGB patients with BMI ranging from 35 to 78
Kg/m2. One hundred thirty patients responded. Data was analyzed using
SPSS 17. Results: Based on our findings, PFS score is significantly related to
percent excess weight loss (%EWL) (F(1,123)=5.15, p=.025), where lower
PFS score is related to higher %EWL. However, there was not a significant
relationship between total PFS score and time since surgery. Conclusion: The
PFS is a valuable instrument to measure the hedonic impact of food environments on bariatric patients’ eating behavior after surgery. Patients who are
successful after LAGB have lower PFS scores. Whether this represents a
subset of patients with less addictive behavior or whether LAGB impacts
patients at a central level is unclear. A prospective study is needed to further
elucidate these observations.

535-P

Changes in Weight, Symptoms of Depression, and Suicidal
Ideation in Depressed, Obese Individuals Treated With Bariatric
Surgery or Lifestyle Modification
Lucy F. Faulconbridge, Thomas A. Wadden, David B. Sarwer, LaShanda JonesCorneille, Melissa Pulcini Philadelphia, PA
This study examined whether the greater weight losses observed with
bariatric surgery, compared with a 1-year lifestyle modification program,
would yield greater improvements in symptoms of depression. Changes in
weight, mood and suicidal ideation (SI) (as assessed by the Beck Depression
Inventory-II, BDI-II), were measured at baseline and at 2, 6 and 12 months
in 95 surgery participants with a mean (±SEM) age of 45.0±1.0yr, BMI of
49.3±0.7kg/m2, and BDI-II score of 9.9±0.8, and 49 lifestyle participants
whose corresponding values were 43.8±1.4 yr, 44.3±4.7kg/m2, and 15.5±1.6.
(Participants selected their treatment.) At month 12, surgery participants
lost significantly more weight than those receiving lifestyle modification
(35.0±2.1% vs. 10.7±1.9%, p<0.001). Comparable reductions in depression
were observed in each group (-3.4±0.9 vs. -3.1±2.6 points on BDI-II, ns). No
significant differences in weight loss were observed between non-depressed
and depressed individuals in either the surgery (35.5±2.5% vs.33.5±2.9%, ns)
or the lifestyle group (12.1±3.1% vs. 9.6±2.4%, ns). Among 28 surgery and
24 lifestyle participants who reported symptoms of depression at baseline,
change in BDI-II score did not differ as a function of treatment (i.e., surgery
vs. lifestyle modification; -7.1±1.9 vs. -9.5±3.1, ns). Of the 17 individuals
who reported passive SI at baseline, 12 (70.6%) did not report it subsequently.
Only three cases of incident suicidal ideation were observed during the course
of the study, two in the surgery group and one in the lifestyle group. These
data suggest that symptoms of depression are improved following weight loss,
including the substantial losses achieved with bariatric surgery.

536-P

Higher Diet Induced Thermogenesis After Gastric Bypass
Compared to Restrictive Surgery
Malin Werling Gothenburg, Sweden; Carel Le Roux, Marco Bueter London,
United Kingdom; Bjorn Henning, Lars Fandriks, Torsten Olbers Gothenburg,
Sweden
Background: The complex mechanism of action for gastric bypass surgery
is still not fully elucidated. Studies on rats show increased energy expenditure after gastric bypass surgery. Methods: Women having undergone
gastric bypass and Vertical Banded Gastroplasty (VBG) (n=7+7) in a
S164 For author conflict of interest information, see page S228

randomised trial were studied. Energy expenditure was measured in a
chamber for indirect calorimetry. Patient ate a standard meal of Swedish
meatballs with mashed potatoes; 600 kcal. DXA was used to determine
body composition. Results: Patients were weight stable and studied in
mean 9,4 y after surgery (range 8,7-10,3 y). Gastric bypass and VBG
patients had a mean BMI of 42,2 kg/m2 (range 36,7-48,6) and 43,0 kg/m2
(range 33,3-47,7) respectively before surgery and at study inclusion 30,8
kg/m2 (range 26,0-41,0) and 35,0 kg/m2 (range 28,2-43,8), respectively.
Gastric bypass patients had a higher diet induced thermogenesis (DIT)
compared to VBG patients; 3,1% (CI 1,3) and 1,2% (CI 1,2) respectively
(p=0,024). Adjusted for total body mass DIT were 3,7% (CI 1,7) and 1,2%
(CI 0,6) respectively (p=0,018). DIT was calculated comparing energy
expenditure 1 hour during and after standard meal with basic energy
expenditure (during 1 hour before food intake), in relation to calorie
intake. Conclusions: Gastric bypass operated patients have a higher energy
expenditure during and after a standardized meal compared to patients efter
restrictive bariatric surgery. The increased diet induced thermogenesis may
be an important contribution to the superior long-term weight stability after
this surgical technique.

537-P

Essential Metal Status Before and After Roux-en Y Gastric Bypass
Surgery in the Class III Obese
Afia Naaz, Kathy Kacynski, Panduranga Yenumula, Pamela Fraker East Lansing,
MI
Roux-en-Y gastric bypass surgery (RYGBP), decreases the absorptive
surface and changes the milieu required for assimilation of nutritionally essential metals (NEMs) i.e. magnesium, manganese, zinc, copper,
iron, selenium, molybdenum. We assessed the status of these biologically
important NEMs, in class III obese subjects, before and 6 months after
RYGBP. The plasma levels of NEMs were measured in 22 patients, using
inductively-coupled plasma mass spectrometry and correlated with comorbidities and metabolic parameters i.e. hyperglycemia, hyperlipidemia
etc. Both genders, in an age range of 26-64 were included. Before surgery,
9 patients (33%) were magnesium deficient (~18 ppm) and 6 patients
(27%) had subnormal plasma zinc (~0.7 ppm). The common factor for
both deficiencies was the presence of hyperglycemia. Both magnesium
and zinc are significantly negatively-correlated with fasting blood glucose
(r=-0.4641 and r=-0.4195 for magnesium and zinc respectively, p<0.05). In
addition to hyperglycemia, all the patients with suboptimal zinc also had,
a plasma C-reactive protein level (CRP) >10 mg/L (ranging from 10-78
mg/L). A CRP level >10 mg/L is an indicator of a very high cardiovascular
disease risk. Six months post-surgery, magnesium deficiency was resolved,
coinciding with the resolution of hyperglycemia, however, zinc was still
below normal. No significant deficiencies were observed with other NEMs
before or after surgery. Our results indicate that, presence of complications
like hyperglycemia together with severe obesity might lead to suboptimal
magnesium and zinc. This particular group of patients might require a
higher supplement of NEMs, especially zinc after RYGBP surgery.

538-P

Keeping the Bariatric Cohort Together: Long-Term Study
and the Reduction of Participation Bias
Eileen S. Alexander, Renee Jeffreys, Thomas H. Inge, Jessica G. Woo Cincinnati,
OH
Background: Long-term study in adolescent bariatric surgery patients
is hampered by low participation rates. Our objectives were to identify
variables that increase long-term cohort retention and to assess participation bias. Methods: From 2001-2009, 71 patients were enrolled in the
Follow-up of Adolescent Bariatric Surgery (FABS) cohort at Cincinnati
Children’s Hospital. In August 2009, patients and their parents were contacted to participate in the FABS-Outcomes Study. All packets were hand
addressed and stamped in non-letterhead envelopes; the first mass mailing
was timed to arrive while families would likely be together at Thanksgiving. T-tests and chi-square analyses were used to identify variables which
differ significantly between survey participants and non-participants.
Results: 31 (44%) cohort members participated in the follow-up study.
Time since the last annual visit was significantly shorter for participants
than non-participants (p=0.006). Current age, age at surgery, years since
surgery, gender and race were not significantly different. Total number
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or years of clinic visits and measures of weight reduction were not
significant. Numbers and methods of contact attempts (email, phone, mail)
did not significantly affect p articipation rate. Conclusions: There were no
demographic barriers to participation in this cohort, enhancing generalizability of results of this follow-up study. Measures of “success” based on
weight reduction were not significantly associated with participation, nor
were numbers or methods of contact attempts. Anecdotally, face-to-face
enrollment was 100% and mailings timed to family gatherings appeared to
be successful. We conclude that recency of contact matters most in longterm study of adolescent bariatric surgery patients.

539-P

Caloric Restriction Prior to Gastric Bypass Surgery Improves
Neutrophil Function in Obese Patients
Mark D. Trottier, Afia Naaz, Kathy Kacynski, Panduranga Yenumula, Pamela J.
Fraker East Lansing, MI
Chronic inflammation is associated with class 3 obesity. To ascertain the
effects of obesity-induced inflammation on immune status, the function
of neutrophils from obese patients was analyzed. Twenty-seven patients
with class 3 obesity (19 females, 8 males, ages 29-63, mean BMI = 48.9 +
6.6 kg/m2) were enrolled and superoxide production, phagocytosis and
chemotaxis activity of neutrophils isolated from peripheral blood were
tested at baseline and 4 weeks after caloric restriction (CR). Stimulated
neutrophils from patients with class 3 obesity had reductions in superoxide production of up to 25% compared to neutrophils from non-obese
controls. In contrast, phagocytosis and chemotaxis by neutrophils from
class 3 obese patients was not significantly different from that of nonobese controls. To determine if improved inflammatory and metabolic
status induced by weight loss altered neutrophil superoxide production,
patients underwent CR for 4 weeks, after which neutrophil function was
tested again. Patients were monitored for weight loss to assure adherence
to the CR protocol. CR resulted in an average BMI decrease of 2.3 kg/m2.
CR also resulted in improved metabolic and inflammatory status. Neutrophils from patients after CR had significantly enhanced superoxide production. Moreover, superoxide production after CR was not significantly
different from that observed in neutrophils from non-obese controls. CR
also had no deleterious effects on neutrophil phagocytosis or chemotaxis.
The results suggest that CR may be a desirable option for improving
neutrophil function prior to gastric bypass surgery, potentially promoting
better surgical outcomes.

540-P

Psychological Assessment of Bariatric Surgery Patients Depression
Chia-Hao D. Hsu, Beatriz M. Cole, Lauren M. Puma, Alexis Conason, Kimberly
Baranowski, Allan Geliebter New York, NY
Background: Psychosocial changes following bariatric surgery outcome
are hardly studied and inconsistent. Thus, the current study examines
changes in depression status post bariatric surgery. Methods: The Zung
depression questionnaire was administered at T1 (2-weeks pre-op), T2
(1 month post-op), T3 (3 months post-op), T4 (6 months post-op) and T5
(12 months post-op). 205 completed T1 questionnaire and at least one
post-op questionnaire. Among these, at T1 there were 35 males and 170
females; BMI= 46.4±7.8 SD, weight (kg) = 128.4±27.4, age = 39.4±11.3.
127 subjects completed T1 and T2 questionnaires; 82 subjects completed T1
and T3 questionnaires; 99 subjects completed T1 and T4 questionnaires; 57
subjects completed T1 and T5 questionnaires. Results: Repeated measures
ANOVA were conducted. Comparing T1 to all of the post-op time points,
there was a significant decrease in the Zung depression score (p=0.000)
for all four comparisons. Among subjects depressed (score > 50) at T1, 47,
35, 42 and 25 completed T2, T3, T4, T5 questionnaire respectively and all
had a significant status change (from depressed to no depression) reduced
score with (P=0.000) for all four comparisons. Among those who were not
depressed at T1, there was a significant reduction in depression score at T3
(p=0.003) and T4 (P=0.005). Conclusion: Our data suggests that bariatric
surgery leads to improvement in depression regardless of patients’ depression status pre-surgery.

obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

541-P

Nutritional Guidelines For the Care of the Adolescent Surgical
Weight Loss Patient
Michell Fullmer Wilmington, DE; David Suskind Seattle, WA; Stephanie
H. Abrams Houston, TX; Ann Scheimann Baltimore, MD; Kathleen
Hrovat Cincinnati, OH; Lori Mooney Columbus, OH; Jennifer B. Hillman
Cincinnati, OH
Background: Surgical options for the treatment of adolescent obesity are
gaining popularity. Adolescents present particular challenges to clinicians
due to differing methods in assessing, educating, supplementing and monitoring adolescent versusthe adult population. The goal of this document is
to provide the clinician with recommendations on how to assess, educate,
supplement and monitor nutrition for the adolescent who has undergone
obesity surgery. Methods: An expert panel composed of three pediatric
gastroenterologists and three registered dietitians from Nutrition Committee
for the North American Society of Pediatric Gastroenterology, Hepatology
and Nutrition and National Association of Children’s Hospital and Related
Institutions, with experience in nutrition and adolescent weight loss surgery
reviewed the medical literature for evidence-based practice for nutritional
strategies for patients undergoing bariatric surgery. Results: This article
provides an overview of the nutritional aspects to consider when the clinician is presented with the adolescent obesity surgery patient. This document
includes guidelines which outline the assessment of nutritional status and
family support, suggestions on educating the adolescent and recommendations for post operative macro- and micro-nutrient intake. It addresses the
pre-operative educational pathway, the post-operative diet progressions,
recognition of disordered eating, guidelines for female reproductive issues
and assistance for the adolescent in school / college. Conclusion: These
nutritional guidelines should to be considered in any center that will treat
adolescents who will have or have had obesity surgery. As additional
evidence -based practice is available these guidelines will continue to be
amended and best practice recommendations will evolve into evidencebased practice.

542-P

Early Clinical Outcomes of Sleeve Gastrectomy in a Publicly
Funded Canadian Obesity Program
Andrey Vizhul, Daniel W. Birch, Arya Sharma, Carlos Menezes, Xinzhe Shi,
Shahzeer Karmali Edmonton, Canada
Background: Laparoscopic Sleeve gastrectomy (LSG) has demonstrated
satisfactory medium-term weight loss and co-morbidity resolution in
severe obesity. We report early experience in severely obese patients
who underwent LSG in a public hospital in Canada. Methods: Thirty-six
consecutive severely obese patients underwent LSG in a publicly funded
obesity program. Multidisciplinary preoperative preparation and postoperative follow-up was mandatory for all patients. Patients were selected for
LSG based on the degree of excess weight, presence of comorbidities and
patient preferences. Weight loss, improvement in comorbidities, perioperative complications, length of stay (LOS) operative time analyzed. Results:
Nineteen patients completed 6-month follow-up and 8 of them 12-month
follow-up. Seventeen patients have not completed 6-month follow-up.
Mean total weight loss was 17.9% of initial weight at 6 months and 26.1%
of initial at 12 months post-operatively. Mean excess weight loss at 6
and 12 months was 25.3±15.1% and 39.8±21.9%, respectively. Average
BMI reduced from 58.9±10.7 kg/m2 to 43.6±10.7 kg/m2 at 12-months of
follow-up. In the six patients with type 2 diabetes, insulin was discontinued
in one patient, decreased in one patient and unchanged in one patient at
6 months. Oral diabetes medication was discontinued in 1 patient, decreased
in 2 and unchanged in 2 patients. Mean operative time was 114±35 minutes.
Mean LOS was 2.5±1.2 days. There were no deaths, open conversions or
staple line leaks. Two non-surgical complications were treated medically.
Conclusion: Laparoscopic sleeve gastrectomy appears safe and efficacious
for weight loss in severely obese patients in short term within a publicly
funded obesity program.
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543-P

Wellness Coaching Improves Self-Efficacy Scores in Patients
Undergoing Bariatric Surgery
Julie Schwartz Suwanee, GA; Jennifer Frediani, Nana Gletsu-Miller Atlanta,
GA
Bariatric surgery is the most effective treatment for severe obesity but up to
30% of individuals experience inadequate weight loss or weight regain. We
hypothesized that we would observe improved weight loss outcomes using
wellness coaching (WC), an emerging technique with roots in psychology,
professional coaching and motivational interviewing. Wellness coaching
facilitates behavioral change through building self-efficacy and knowledge,
uses trained professionals, and involves frequent visits (weekly or monthly)
conducted by telephone. Methods: In a pilot and feasibility, randomized
controlled trial (RCT), we determined changes during 6 months following
roux-en-y gastric bypass surgery, in self-efficacy via a validated General SelfEfficacy questionnaire, dietary intake by 3-day food records, and body fat via
air displacement plethysmography in subjects treated with WC (n=4) versus
standard-of-care controls (n=5). Data before surgery and at 1 and 6 months
following surgery was analyzed by repeated measures analysis of variance.
Results: Over the 6 months following surgery, all subjects experienced similar
decreases in body fat (p<0.000). Subjects in the WC group had 100% compliance during the treatment period. There was a treatment by time interaction
so that self-efficacy scores increased during the 6 months following surgery in
WC subjects but did not change in controls (p=0.09). Also, there was less of
a rebound increase in caloric intake at 6 months in the WC group compared
to controls (p=0.06). Conclusions: In this pilot RCT, wellness coaching was
found to promote improved self-efficacy in patients undergoing bariatric
surgery, which may translate into better long-term weight loss outcomes.

544-P
This abstract has been withdrawn.

545-P

The Effect of Gastric Bypass Surgery on Non-Alcoholic
Steatohepatitis
Uzair T. Hamdani, Craig Wood, Glenn S. Gerhard, Christopher D. Still, David
D.K Rolston, William Strodel, Christina Hartman, Xin Chu Danville, PA
Background: Obesity is a risk factor associated with non-alcoholic steatohepatitis (NASH). Little is known about the effects of weight loss following
gastric bypass surgery (GBS) on NASH. We analyzed histological and clinical
data from patients on whom post-GBS liver biopsies were available. Methods:
A total of 11 female patients had initial and revision wedge liver biopsies
available. The degrees of steatosis, inflammation, and fibrosis in the intra- and
post-GBS biopsies were compared. Results: Initial wedge liver biopsy at
the time of GBS revealed that 2 patients had normal liver histology, which
remained normal over 4-5 years with less than a 10% change in BMI in either
patient. Mild steatosis was present in 5 patients, which resolved in 4 patients
post-GBS. Moderate steatosis was present in 2 patients, which improved in
both. One patient with severe steatosis completely resolved post-operatively.
Mild peri-venular fibrosis was found in 2 patients, which was not present in
post-GBS biopsies in either patient; one patient had no significant weight loss,
the other lost over 100% excess body weight. Moderate peri-venular fibrosis in
1 patient and bridging fibrosis in 1 patient were not present in post-operative
biopsies in either patient. One of these patients had ~65% excess body weight
lost, the other had negligible weight loss. Portal fibrosis was present in 4
patients, which did not resolve in 2 patients despite significant post-operative
weight loss. Conclusions: GBS appears to have a beneficial effect on steatosis
and peri-venular fibrosis in NASH, irrespective of significant weight loss.

546-P

Pancreatic Polypeptide Meal Response May Predict Gastric
Band Induced Weight Loss
Andrew F. Dixon Melbourne, Australia; Carel Le Roux, Mohammad Ghatei,
Stephen R. Bloom London, United Kingdom; Cheryl Laurie, Paul E. O’Brien,
John B. Dixon Melbourne, Australia
Unknown hormonal and neural satiety signals are thought to drive sustainable weight-loss following Laparoscopic Adjustable Gastric Banding
(LAGB). We investigated whether related satiety hormones Pancreatic
Polypeptide (PP) and Peptide YY (PYY) influence weight-loss following
S166 For author conflict of interest information, see page S228

LAGB. Methods: A cross-sectional study examined 17 postoperative
individuals who had already achieved mean 28% weight-loss (range 10% to
38%). A prospective study assessed plasma PP and PYY meal responses in
16 obese individuals prior to LAGB. Results: In the cross-sectional study,
individuals with higher weight-loss had lower PP meal responses (2hrAUC,
R = -0.65, p = 0.005) and lower PYY levels (4hrAUC, R = -0.67, p=0.003).
In the prospective study, subsequent median weight-loss was 17.5% (interquartile range 13.6% to 26.7%) after mean 53 months. Low preoperative
PP meal response (2hrAUC) predicted higher subsequent weight-loss (R =
-0.56, p = 0.024). The 8 individuals with the lowest PP meal response lost
more weight than the 8 with the highest PP meal response (median 25%
Vs 14%, p = 0.004). Comparing studies, PP responses were equivalent
between preoperative and postoperative LAGB groups, while postoperative
group PYY levels (4hrAUC) were reduced compared to the preoperative
group (-22% p = 0.04) and BMI matched controls (-27% p=0.02). Discussion: PYY appears reduced in proportion to weight-loss following LAGB,
possibly representing attempted orexigenic homeostatic compensation.
Although PP levels and response appear unchanged following LAGB, low
PP meal response may predict higher weight-loss. PP meal response may
be a marker of an individual’s susceptibility to the mechanism underlying
LAGB weight-loss.

Body Composition
547-P

Visceral Fat Might Be a Significant Metabolic Marker in Koreans
Kyu Rae Lee, Won Yong Kim Seoul, Korea; Kyung Kon Kim, In Cheol Hwang,
Kyung Sik Lee Incheon, Korea
The abdominal obesity was associated with cardiovascular, metabolic risk
factors; copious markers such as v/s ratio, visceral fat, body-fat (BIA),
BMI, and insulin were considered to define obesity. Obesity would be
characterized by that the visceral fat area was more than 100cm2. Therefore
we would know whether which of them was appropriate for the marker to
express the cardiovascular and metabolic risk. 67 subjects aged 43.4 years
(28 female, 27.92 Kg/m2) visited obesity clinic were investigated. BMI,
body fat, visceral fat, and blood pressures were measured; also metabolic
variables were obtained from venous sampling after overnight fasting.
Students’ t-test was applied to compare the cardio-metabolic variables
between groups according to aforementioned markers through SPSS
version 13. There were significant differences in blood pressures, fasting
blood glucose, and triglyceride between groups by v/s ratio, furthermore
in pressures, triglyceride, HDL cholesterol, and insulin especially between
groups by visceral fat. There were significant differences of total cholesterol
between groups by BMI. There were significant differences of triglyceride, uric acid between groups by insulin. There was no difference in any
variables between groups by body-fat. In conclusion higher blood pressures,
triglyceride, insulin levels, and lower HDL cholesterol were showed in
high visceral fat group. Therefore visceral fat was regarded as a significant
determinant to predict the cardiovascular and metabolic risk. Long-term
well-controlled prospective cohort study would be regarded to clarify the
causality effect relationship in the next study.

548-P

Do Serum Leptin Levels Affect the Nutritional Status and Survival
in End-Stage Renal Disease Patients on Chronic Hemodialysis?
A Longitudinal Study
Ilia Beberashvili, Inna Sinuani, Ada Azar, Hila Yasur, Leonid Feldman, Zhan
Averbukh, Joshua Weissgarten Zerifin, Israel
The present study aimed at making prospective longitudinal measurements
of leptin and nutritional parameters to determine whether changes of serum
leptin levels modify nutritional status over time and survival in a cohort of
prevalent hemodialysis patients. Dietary energy and protein intake, biochemical markers of nutrition, Leptin, IL-6 and body composition (anthropometry and bioimpedance analysis) were performed at baseline and 6, 12,
18 and 24 months from enrollment in 101 prevalent hemodialysis patients.
In total the study period extended 35±17 months. Changes in repeated measures were evaluated, with adjustment for baseline differences by age, sex,
diabetes status, dialysis vintage, history of cardio-vascular disease and fat
mass. At baseline statistically significant linear associations between serum
leptin levels and body composition parameters demonstrated, whereas no
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significant associations were noted with dietary protein or energy intake and
laboratory nutritional markers. Significant reduction of leptin levels with
time were observed (linear estimate: -2. 9094±0.78; p=0.0001) with a more
rapid decline in leptin levels in the highest leptin tertile in both, unadjusted
(p=0.007) and fully adjusted (p=0.050) models. Longitudinal increase in
IL-6 levels was associated with higher serum leptin levels (p=0.017). A
significant reduction in body composition (both, anthropometry and bioimpedance measured) over time was observed, but it was not influenced by
leptin (leptin-by-time interactions were not significant). Finally, cumulative
incidences of survival were unaffected by the baseline serum leptin levels.
Leptin is just a reflection of fat mass depots, rather than substance that contributes to uremic anorexia and modifies nutritional status and/or survival in
chronic HD patients.

549-P

The Influence of Resting Energy Expenditure on Blood Pressure
in Formerly Overweight Women
David Brock Burlington, VT; Gary Hunter Birmingham, AL
Introduction: Excess body fat is commonly reported as a risk factor for
hypertension. To date, the underlying physiological mechanisms connecting excess body fat to hypertension remain unclear. Recently, it has been
reported that resting energy expenditure (REE), independent of adiposity is
significantly related to variations in blood pressure. Methods: We performed
a cross-sectional analysis with post-weight loss values of 108 (52 AfricanAmericans; 56 Caucasians) asymptomatic sedentary, overweight women
who completed an investigator-administered weight loss program (35 +
6.3y; 28.3 + 1.3; kg/m2). Fasting blood pressure and REE were measured
and averaged across three consecutive mornings. DXA determined body
composition and fractionated 24 hour urinary norepinephrine were measured. Results: REE was a significant predictor of SBP (β = 0.29, P = 0.04),
independent of race (β = 0. 28, P = 0.02), age (β = - 0.02, P = 0.81), height
(β = - 0.38, P = 0.08), fat mass (β = 0.22, P = 0.20), fat free mass (β =
0.08, P = 0.65), and 24-hour urinary norepinephrine (β = 0.06, P = 0.56)
but not DBP (β = 0.24, P = 0.09). Conclusion: This study affirms previous
findings that REE important mediator in resting blood pressure. Previous
reports were in Siberian and African women; the present study extends
this observation to formerly overweight European-American and AfricanAmerican women.

550-P

The Association Between Abdominal Body Composition and
Vascular Calcification
Nicole E. Jensky, Michael H. Criqui, C. Michael Wright, Christina L. Wassel,
John E. Alcaraz, Matthew A. Allison La Jolla, CA
There may be differential associations between subclinical cardiovascular disease and both adipose and skeletal muscle tissues in the abdomen.
Accordingly, we examined whether subcutaneous, intermuscular and
visceral adipose tissue, as well as lean muscle in the psoas, obliques,
paraspinals, and rectus abdominus, were associated with the presence and
extent of calcification in multiple vascular beds. 394 patients (58.1% men)
underwent electron beam computed tomography scans as part of routine
health maintenance screening. The coronary and carotid calcium scores
were analyzed at the time of the scan and the other calcium scores and
body composition analyses were retrospectively analyzed. Mean age was
55.2±11.1 years and body mass index was 26.9±4.2. The prevalence of any
calcification in the carotids, coronaries, thoracic aorta, abdominal aorta,
and iliacs were 30.1, 60.1, 39.8, 55.7, and 56.8% respectively. Compared
to those with calcification in different vascular beds, those without vascular
calcification had more lean muscle and less adipose tissue (p<0.02). In
separate multivariable logistic models containing traditional cardiovascular disease risk factors, a one standard deviation increase in the ratio of
abdominal and visceral fat to total area of each corresponding compartment
was significantly associated with an increased odds for the presence of
thoracic calcium in multiple vascular beds (OR=1.6 and 1.3, respectively).
Conversely, increases in abdominal lean muscle were associated with
significantly decreased odds of abdominal and thoracic aorta calcification
(0.78, and 0.34, respectively). There were similar findings for the other
vascular beds. Increasing lean muscle may be clinically relevant in reducing
or preventing calcified atherosclerosis.
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551-P

Comparisons With Body Composition Reference Values
of the KHNANES IV (2008) and Those of NHANES
Sangmo Hong, Han Jin Oh, Hoon Choi, Jung Gu Kim, Sung-Kil Lim, Young
Seol Kim, Woong-Hwan Choi Seoul, South Korea
The incidence of obesity has increased rapidly over the past three decades.
As the incidence of obesity is increased, the concerns for the measurement of the adiposity are increased. In 2010 the Korea Centers for Disease
control and Prevention released a dual energy x-ray absorptiometry (DXA)
whole body dataset from the KNHANES population-based sample in
Korea territory from June 2008 through December 2008. The KNHANES
dataset was partitioned by gender and DXA whole body measures of %fat,
fat mass/height2, lean mass/height2, Appendicular lean mass/height2,
%fat trunk/%fat legs ratio, and trunk/limb fat mass ratio, body mass index
(body weight/height2, BMI) and waist circumference. These were analyzed
by LMS method for subjects 20 to 75 years old. And then we compared
these data with NHANES data. In Korean, Fat mass index & %fat of men
increased until 30 years and then were no significant increase. However,
Fat mass index & %fat of women increased with age. When comparing
with other ethnics, these parameters were lower than those of NHANES.
%fat trunk/%fat legs ratio and trunk/limb fat mass ratio of KNHANES were
increase with age in both genders and were Higer than those of NHANES.
Appendicular lean mass of men of KHNANES decreased with age, but in
women these parameter increased with age. Both genders’ Appendicular
lean mass of KNHANES were lower than all ethnics of NHANES. Korean
were characterized that they had lower fat but higher central obesity with
low muscle mass. These characteristics might help to understand the metabolic characteristics of Korean

552-P

Prediction, Cross-Sectional and Longitudinal Validation of Total
Fat Mass From Skinfold Thickness in Japanese Prepubertal
Children
Taishi Midorikawa Tokyo, Japan; Megumi Ohta Ishikawa, Japan; Yuki Hikihara
Chiba, Japan; Suguru Torii, Shizuo Sakamoto Saitama, Japan
Objectives: The present study was performed to develop regression based
prediction equations for fat mass from skinfold thickness in Japanese
children, and to investigate the cross-sectional and longitudinal validity of
these equations. Research Methods and procedures: A total of 127 healthy
Japanese prepubertal children aged 6-12 years were randomly separated into
two groups: the model development group (54 boys, 44 girls) and the crosssectional validation group (18 boys, 11 girls). Fat mass was initially determined by using DXA to provide reference data and regional fat mass was
determined by anatomical landmarks visible in the scanned images. Then,
fat thickness was measured at triceps and subscapular using an Eiken-type
caliper. Multiple anthropometric and DXA measures undertaken in 68 same
subjects after one year (longitudinal validation group: 54 boys, 14 girls).
Results: Strong significant correlations were observed between total fat
mass by DXA measurement and the skinfold thickness × height measures
by caliper in the model development group of boys and girls (R2=0.91-0.92,
p<0.01). When these fat mass prediction equations were applied to the
cross-sectional and longitudinal validation groups, the measured total fat
mass was also very similar to the predicted fat mass. In addition, there were
significant correlations between the measured and predicted total fat mass
for boys and girls, respectively, although Bland-Altman analysis indicated a
bias both in cross-sectional and longitudinal validation group. Discussion:
Skinfold-derived prediction equations underestimate for obese children but
are generally useful for estimating total fat mass in the field research.

553-P

Assessment of Fat Fraction in Subcutaneous and Visceral
Adipose Tissue and Its Relationship to Metabolic Abnormalities
Kim-Anne Le, Houchun Harry Hu, Michael I. Goran Los Angeles, CA
Objective: It is assumed that adipose tissue is predominantly composed of
triglycerides, with therefore a fat content >90%. Recent magnetic resonance
imaging (MRI) techniques have allowed to accurately assess the fat fraction
(FF) of different fat depots, reflecting the fat:water proportion. We aimed to
determine the FF of subcutaneous (SAT) and visceral adipose tissue (VAT)
and whether this varies across gender and ethnicity, and is associated with
insulin sensitivity and inflammation. Methods: SAT-FF, VAT-FF and hepatic
For author conflict of interest information, see page S228 S167
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FF (HFF) were measured in obese Hispanics (n=12) and African-Americans
(n=15) (18-25 years) by MRI at 3-T, and insulin sensitivity by IVGTT;
concentrations of alanine-aminotransferase (ALAT), adiponectin and tumornecrosis-factor-a (TNF-a) were assessed under fasting conditions. Results:
Mean SAT-FF was 90±3% (range: 78-92%) with no effect of ethnicity,
gender or total fat. Mean VAT-FF was 77±5% (range: 69-88%) and was
higher in Hispanics than African-Americans (81±1 vs 75±1%, P<0.05), but
similar across gender. VAT-FF was positively associated with VAT volume
(r=0.79, P<0.0001) and HFF (r=0.57, P=0.003). VAT-FF correlated with
ALAT (r=0.51, P=0.006), adiponectin (r=-0.40, P=0.03) and TNF-a (r=0.45,
P=0.01). There was no correlation with insulin sensitivity. SAT-FF did not
correlate with any other variable. Conclusion: VAT-FF shows large interindividual variability; it is significantly lower than SAT-FF, and higher in
Hispanics than African-Americans. VAT-FF is associated with high amount
of liver fat, VAT, and inflammatory markers. Thus, VAT-FF by MRI may
be a novel non-invasive biomarker linked to metabolic disease and may be
useful as a surrogate indicator of fat content in VAT.

554-P

11β-Hydroxysteroid Dehydrogenase in Mesenteric Adipose Depot
May Play a Key Role in Liver Steatosis in Obese Patients
Yingkui Yang, Min Chen, Ronald H. Clements, Carroll Harmon Birmingham,
AL
Background: Obesity is one of the greatest public health concerns today.
Obese patients face an increased risk of mortality and morbidity due
to obesity associated diseases such as NASH and potentially cirrhosis.
11β-hydroxysteroid dehydrogenase type 1 (11β-HSD1) is a key enzyme
found in adipose tissue and the liver. 11β-HSD1 plays an important role in
insulin resistance and obesity development. However, the role of1ß-HSD1
in liver steatosis remains unclear. In this study, we examined the role of
11 β-hydroxysteroid dehydrogenase in mesenteric adipose depot for liver
steatosis development. Methods: Total 18 obese patients were selected from
adult under going gastric bypass surgery. Adipose tissue was obtained from
abdominal subcutaneous, omental and mesenteric depots and lipolysis was
measured. Total RNA was isolated and real-time PCR reactions were carried out to determine mRNA expression. Results: Clinical and biochemical
characteristics of the 18 obese subjects who underwent bariatric surgery
were obtained. Our results indicate that HSD was highly expressed in above
three adipose depots of the patients with steatosis compared to that of
obese patients without steatosis. Lipolysis is higher in adipose tissue with
steatosis. Insulin significantly increased lipolysis in all three adipose depots
in non steatosis patients but insulin stimulated lipolysis was significantly
blunted in adipose depots of the steatosis patients. Conclusion: Human
mesenteric adipose tissue from obese steatosis adults had high basal HSD
expression and blunted response to insulin, suggesting that alterations in
HSD expression in mesentery adipose tissue may play a role in insulin
resistance and liver steatosis development.

555-P

Fat-Free Mass Organ Composition By MRI: Increased Explained
Variance in Resting Energy Expenditure in Tanner 1 Children
Hye Ran Yang, John C. Thornton, Kim Kelly, Alex Ramirez, Patrick Kang,
Sonia Gidwani New York, NY; Lawrence Boxt Bronx, NY; Dympna Gallagher
New York, NY
Background: How the composition of fat-free mass (FFM) at the organtissue level influences the variability in resting energy expenditure (REE)
in children is not understood. We investigated how much variability in
REE may be accounted for by differences in select high metabolic rate
organs (HMRO) beyond that explained by fat and fat-free mass (FFM).
Methods: Cross-sectional evaluation of 25 multi-ethnic Tanner 1 children
(8F/17M; 8.2±1.1 years [mean±SD]; weight 31.2±7.4kg; 23.2% fat).
Acquired were MRI measures of liver, kidney, left ventricular mass
(LVM), spleen, brain, adipose tissue, and skeletal muscle; fat and FFM
by dual energy X-ray absorptiometry; REE by indirect calorimetry.
Multiple regression analysis with sex, ethnicity, age, individual organ/tissue masses, and interactions as independent variables was used to model
REE. Results: Model 1, REE estimated from weight (p=0.001) and height
(p=0.213) accounted for 68% of the variability in REE. Model 2, REE
estimated from fat (p=0.023) and FFM (p=0.0001) accounted for 68%
of the variability in REE. Model 3, the addition of LVM (p=0.0001) to
S168 For author conflict of interest information, see page S228

Model 2 increased the explained variance to 87%, (fat, p=0.003; FFM,
p=0.0001). No other variables contributed significantly to Model 3.
Conclusions: Of the high metabolic rate organs measured, only LVM had
a significant partial correlation with REE after adjusting for FFM and fat.
These data suggest that in these Tanner 1 c hildren, LVM is a primary contributor to REE with non-significant contributions from the other organs
measured. The remaining unexplained variability (~13%) could be due to
other organs-tissues not measured. S
 upported: NIH-HD-42187; P30-DK26687; RR024156

556-P

Dietary Intake, BMI and Body Composition of 5 Year Old Children
Aline Andres, Thomas M. Badger Little Rock, AR
Dietary intake patterns, body mass index and body composition are all
indicators of nutritional status in children. This study investigated these
parameters in 5 y old children (N=71). Dietary intake patterns assessed
using 3 d food records were analyzed with Nutrient Data System for
Research (NDSR) software. Height and weight were obtained using standardized techniques. Body composition was obtained using dual-energy
absorptiometry (DXA) technology (QDR 4500 with discovery upgrade).
Mean intake was higher than the RDA (1507 kcal/d vs. 1300 kcal/d). The
prevalence of at risk for overweight (BMI ≥ 85th and < 95th on 2000 CDC
growth charts) and overweight (BMI ≥ 95th) children at 5 y were greater
than expected (17% and 10% vs. 10% and 5%, respectively). This was
explained by higher daily energy intake (105 kcal/d) and protein intake
(+0.8% of kcal/d) compared to normal weight children. At risk of overweight and overweight children had significantly higher fat mass (28% and
33%) and lower fat free mass (70% and 64%) compared to normal weight
children (23% and 76%) as measured by DXA. At risk for overweight and
overweight children showed higher fat mass associated with increased
energy intake and lower fat free mass despite increased protein intake.
Importantly, bone mineral content was similar between normal weight and
at risk for overweight or overweight children (0.46, 0.47 and 0.49 g/kg,
respectively). These data suggest that fat mass does not necessarily predict
bone mineralization in 5 y old children. Funded by USDA-ARS CRIS #
6251-51000-005-03S.

557-P

Longitudinal Evaluation of Body Composition Changes in Tanner
1 Children: Growth in Organs and Tissues
In Seok Lee, Isaiah Janumala, John C. Thornton, Alex Ramirez, Kim Kelly,
Patrick Kang, Sonia Gidwani New York, NY; Lawrence Boxt Bronx, NY; Dympna
Gallagher New York, NY
Background: How the composition of fat-free mass (FFM) at the organ/
tissue level changes with growth is poorly understood. We investigated
changes in the mass of organs (liver, kidneys, spleen, heart, brain) and
tissues (adipose and skeletal muscle) over two consecutive years in Tanner
1 children. Methods: A longitudinal evaluation of 24 multi-ethnic Tanner
1 children (9F/15M; 8.5±1.3 years [mean±SD]; weight 31.0±7.5kg; 24.7%
fat). Acquired were MRI measures of liver, kidney, left ventricular mass
(LVM), spleen, brain, total adipose tissue (TAT), and skeletal muscle
(SM); fat and FFM by dual energy X-ray absorptiometry. Tissues/depots
changes were evaluated using mixed model analysis of variance. Results:
T0 to T1 (1.1±0.1 yr): Weight gain was 4.83kg (16%; p<0.0001) of
which 1.89kg (39%) was fat and 2.97kg (61%) was FFM. Tissues/depots:
0.015kg brain (1.2%, p=0.0484), 0.105kg liver (13%, p<0.0001), 0.018kg
kidneys (10%, p=0.0670), 0.008kg spleen (7%, p=0.0955), 0.00666kg
LVM (10%, p=0.0811), 1.59kg SM (18%, p<0.0001), 1.25kg TAT (14%,
p<0.0071), 25% fat, and 13% FFM. T1 to T2 (1.1±0.1 yr): Weight gain
was 4.43kg (12%; p<0.0001) of which 1.13kg (25%) was fat and 3.32kg
(75%) was FFM. Tissues/depots were: 0.013kg brain (1.0%, p=0.1193),
0.094kg liver (11%, p<0.0001), 0.034kg kidneys (18%, p=0.0031),
0.021kg spleen (18%, p<0.0001), 0.00936kg LVM (12%, p=0.0284),
1.91kg SM (18%, p<0.0001), 1.31kg TAT (13%, p=0.0129), 12% fat,
and 13% FFM. All variables were consistent with a linear increase over
the two years. Conclusions: These are the first data to report on in-vivo
changes in organs/tissues during growth. Supported by NIH HD42187;
RR24156; P30-DK26687
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558-P

Nuclear Magnetic Resonance For Measurement of Body
Composition in Infants and Children
Aline Andres, Thomas M. Badger Little Rock, AR
Measurement of body composition in infants and children is currently
challenging. Air Displacement Plethysmography (ADP) has not been
validated between ages 6 mo and 6 y and the requirement for stillness of
the Dual-energy X-ray Absorptiometry (DXA) technique limits its use.
Quantitative Nuclear Magnetic Resonance (QMR) has been previously used
in human adults to obtain accurate and precise measures of body composition. The current study assessed a device specially designed to accommodate infants and children between 3 and 50 kg (EchoMRI-AH™). Body
composition of 54 infants and children aged 3 mo to 12 yr (5.2-47.6kg) was
measured using DXA, ADP and QMR. Results were compared with the
deuterium dilution technique. Linear regression analysis was used. Deuterium dilution and QMR results were obtained on 50 children. DXA results
were obtained on 36 children. Only 29 children were able to perform ADP
measurements. The QMR technique yielded results that were positively
and significantly correlated to the deuterium dilution technique for fat mass
(r2=0.98), fat free mass (r2=0.99) and total body water (r2=0.99), which were
similar to the results obtained with DXA. In the complete data set (N=24)
including QMR, DXA and ADP, estimation of fat mass was highly correlated (P<0.01) to deuterium results (r2=0.98, r2=0.99 and r2=0.95, for each
technique respectively). Results obtained using QMR technique are within
the accuracy of currently available techniques. According to these data,
QMR is an accurate new method to longitudinally evaluate body composition in infants and children. Funded by USDA-ARS CRIS # 6251-51000005-03S.

559-P

Physical Activity (PA), But Not Sedentary Behavior (SB) or Diet,
Are Associated With Higher Fat Mass in Latina and African
American (AA) Girls
Arianna D. McClain Los Angeles, CA; Ya-Wen Hsu, Britni Belcher, Selena
Nguyen-Rodriguez Alhambra, CA; Marc J. Weigensberg Los Angeles, CA; Donna
Spruijt-Metz Alhambra, CA
Background: Minority girls are disproportionately affected by overweight
and obesity. The independent effects of PA, SB, and diet are not well
understood. Objective: To examine the influences of PA, SB, and diet on
fat mass, using state-of-the-art measures, in 8-11 year old Latino and AA
girls. Methods: Cross-sectional data from Transitions, a longitudinal cohort
study in minority girls, is presented. Measures include: body composition
(kg) by BODPODTM, dietary intake by 3-day dietary record, and PA and
SB by accelerometer and 3-day physical activity recall (3DPAR). Only
participants with ≥4 days (10 hr/day) of accelerometer data were included.
Multiple linear regression analysis assessed the independent effects of PA,
SB, and diet on fat mass, adjusting for lean mass, age, Tanner stage and
ethnicity. Results: Participants were 53 Latina and AA girls (77% Latina;
age=9.8±0.9 yrs; BMI percentile=80.8±23.1). Moderate-to-vigorous
physical activity (MVPA) by accelerometry (β= -0.11, p<0.01) and lean
mass (β=0.68, p=0.001) were associated with fat mass (Model R2=0.61;
p<0.0001). MVPA by 3DPAR (β= -0.04, p=0.02) and lean mass (β=0.77,
p<0.001) were associated with fat mass (Model R2=0.61; p<0.0001). SB
and diet were not associated with fat mass in any model. Conclusions:
Using both objective and subjective measures of PA, MVPA, but not SB or
diet, was associated with higher fat mass in Latina and AA girls, independent of lean mass, age, tanner stage, and ethnicity. Prospective studies
are needed to clarify the differential impact of diet and activity levels on
adiposity in this population.

560-P

Is Maternal Body Mass Index (BMI) Associated With Fetal Growth
Abnormalities in Women With Type 2 Diabetes?
Maisa N. Feghali Washington, DC; Jane C. Khoury Cincinnati, OH; David
Shveiky, Menachem Miodovnik Washington, DC
Background: In spite of tight glycemic control during pregnancy, women
with type 2 diabetes have a 40% risk of delivering a large for gestational
age (LGA) newborn. The odds of an asymmetric LGA (A-LGA) (weight
and Ponderal Index >90th percentile) in newborns of women with type 2
diabetes has not yet been determined. We sought to establish the rate of
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

A-LGA in this population and we hypothesized that maternal BMI was
associated with an increased rate of A-LGA in these newborns. Methods:
A cohort of 55 pregnancies of women with type 2 diabetes treated with
insulin, recruited prior to 20 weeks’ gestation, who were part of a program
project examining the effect of strict glycemic control on pregnancy
outcome. Women were categorized according to the Institute of Medicine BMI categories Results: Mean age was 30±5 years and mean age at
diagnosis of diabetes 24±7 years. Mean BMI was 34±8, 16% were normal
weight, 20% overweight and 64% obese. Overweight and obese women
had a six-fold increased odds of an LGA newborn after controlling for
insulin dose. Each 5 unit increase in insulin therapy early in gestation
reduced the risk of A-LGA by 8%. LGA occurred in 45% of newborns,
and 55% of those were A-LGA. No association was demonstrated between
maternal BMI and increased A-LGA. Conclusion: Overweight and obese
women with type 2 diabetes experienced a six-fold increased odds of
an LGA newborn. Maternal BMI was not specifically associated with
increased risk of A-LGA.

561-P

Central Obesity Depth By Stereovision Body Imaging Is Related
to Magnetic Resonance Imaging Measurements of Visceral
Adiposity
M Reese Pepper, Bugao Xu, Yeyi Zhu, Jane Lee, Andrew E. Bean, Ming Yao,
Wurong Yu, Jeanne H. Freeland-Graves Austin, TX
Evaluation of fat stores in the abdomen is important due to association
with obesity-related diseases. Magnetic resonance imaging (MRI), one
of the most common methods for assessment of abdominal fat depots, is
limited by expense and accessibility. Stereovision body imaging is simple
to use and a non-contact method of anthropometric analysis that evaluates
body size in 1 second. The purpose of this study was to evaluate relationships between a novel stereovision imaging measurement of central obesity and MRI. Participants included 56 Caucasian and Hispanic women,
measured by stereovision imaging and MRI of the abdomen. A new
measurement of abdominal adiposity, central obesity depth, was defined
as the sagittal distance from the widest line of the body on the frontal
plane to the umbilicus. Central obesity depth via stereovision imaging was
significantly related to visceral fat volume, even after controlling for age
and ethnicity (r=0.75, p<0.05). Central obesity depth of overweight subjects (BMI 25.0-29.9 kg/m2) increased significantly with increasing tertile
of visceral fat (mean ± SEM=12.52 ± 0.63, 15.69 ± 0.66, 17.87 ± 1.37
cm, respectively, p<0.05). Odds of being in the high tertile of visceral fat
versus the low group increased with incremental gains in central obesity
depth, even after controlling for BMI and subcutaneous fat (OR=8.59,
p<0.05). The novel stereovision imaging measurement of central obesity
depth is promising for estimation of abdominal adiposity. Supported by
NIH1R21DK081206.

562-P

Postpartum Weight Loss, Body Composition and Cardiometabolic
Risk of Pre-Menopausal Women. A MONET Study
Isabelle Giguere, Kristi Adamo Ottawa, Canada; Strychar Irene Montreal,
Canada; Eric Doucet, Denis Prud’homme Ottawa, Canada
Introduction: The purpose of this study is to investigate the body composition and cardiometabolic risk of premenopausal women in relation to
their history of postpartum weight retention or loss. Methods: The sample
consisted of 103 premenopausal women. Gestational history was obtained
by self-report. Body composition was measured using DEXA and abdominal fat by CT-scan. Women were divided into postpartum weight retention
(PWR) or loss (PWL) group and a control group. Results: Women with
PWR presented a higher weight (64.8±7.8 vs 59.5±5.6 kg, P<0.001) and fat
mass (22.0±4.7 vs 18.4±4.8 kg, P<0.05) compared to the PWL group. No
other significant differences were found. However, when we studied only
the women who gained more weight than recommended for their respective pre-pregnancy BMI, significant differences were found: compared to
the PWL and control group, women in PWR group presented a higher
BMI (26.0±1.9 vs 22.9 ± 2.3 vs 22.8±2.4 kg/m2, P<0.05), %fat (39.0±1.0
vs 28.6±1.0 vs 29.8±7.1 kg, P<0.05), fat mass (26.2±3.8 vs 17.2±4.2 vs
18.6±6.1 kg, P< 0.05), abdominal subcutaneous superficial adipose tissues
(171.5±44.6 vs 115.8±24.8 vs 122.7±41.7 cm2, P<0.01), fasting insulin levels (35.39±11.23 vs 18.79±4.29 vs 19.64±10.55 ρmol/l, P<0.01)
For author conflict of interest information, see page S228 S169
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and HOMA scores (1.28±0.47 vs 0.61±0.13 vs 0.64±0.37, P=0.001).
Conclusion: In our cohort, premenopausal women with a history of
excessive weight gain and postpartum weight retention presented a higher
adiposity and lower insulin sensitivity.

563-P

A Comparison of the Resting Metabolic Rate Estimated Using
Bioelectric Impedance Analysis and Variable Equations
in Korean Women
Seok Joon Yoon, Sung Soo Kim Daejeon, South Korea
Background: An assessment of the resting metabolic rate (RMR) is useful
in managing obese patients. However, this requires special, expensive
equipment. Consequently, the RMR is commonly estimated using variable
equations. The RMR is closely related to the fat free mass (FFM), so it can
also be estimated by using the FFM measured by bioelectrical impedance
analysis (BIA). This study compared the two RMR estimation methods:
using the FFM measured by BIA and the equations using anthropometric
data. Methods: The subjects were 36 adult women who visited a clinic
to reduce body weight. We measured the RMR using a handheld indirect
calorimeter (MedGem; Microlife USA, Dunedin, FL, USA). We analyzed
the relationship between the estimated and measured RMR. RMR was
estimated using two methods: from the FFM measured by BIA and from
four equations using anthropometric data (the Harris Benedict, FAO/WHO/
UNU, Mifflin, and Schofield equations). Results: The FFM had a greatest effect on the RMR (R2=0.467). Of the estimation methods, the FFM
measured using BIA had the highest correlation with the measured RMR
(r=0.680, P<0.001). FFM measured using BIA gave the smallest precision
error among all the estimation methods. Conclusions: FFM had a stronger
relationship and smaller precision error with the RMR than the equations
in adult women. The RMR estimated using FFM (RMR = 32.87 × FFM –
165.15) measured by BIA may be better than the equations using anthropometric data.

564-P

Validity of Bioelectrical Impedance Spectroscopy Using
Deuterium Dilution as the Reference Method in Middle-Aged and
Elderly Portuguese Men and Women
Catarina N. Matias, Analiza M. Silva, Diana A. Santos, Adriano Rodrigues,
Claudia Minderico, Luis B. Sardinha Lisbon, Portugal
Background: Bioelectrical Impedance Spectroscopy (BIS) is a simple and
non-invasive method that provides affordable and practical assessment of
total-body water (TBW). Our purpose was to assess the accuracy of BIS
in estimating TBW using deuterium dilution as the criterion method in
Portuguese men and women aged 53 to 87 years. Methods: The sample
consisted in 120 females [age: 66.5±7.2yrs; %fat: 42.7±6.2%; FatFree mass (FFM): 38.2±5.0kg] and 43 males [age: 68.4±6.8yrs; %fat:
28.3±5.7%; FFM: 53.2±6.6kg]. Measures of TBW were assessed by
BIS (TBWBIS) and deuterium dilution using mass spectrometry analysis (TBWREF). Fat and FFM were obtained by DXA. Linear regression
analysis and agreement between methods were performed. Results: For
both genders, mean TBWBIS (females: 28.7±4.2kg; males: 38.7±4.7kg)
was not significantly different from mean TBWREF (females: 29.0±4.2kg;
males: 39.4±5.6kg). TBWBIS explained nearly 80% of the total variance in
TBWREF (78.1% and 76.4% for females and males, respectively) with standard error of measurement ranging from 1.96 to 2.24kg. At an individual
level, BIS limits of agreement ranged from -4.27 to 3.75 for females
and from -5.36 to 3.94 for males. No association was found between the
difference and mean of both methods (p>0.05). Further analysis indicated
that the differences between methods were negatively associated with age
(females: p=0.036; males: p=0.006), indicating that BIS tend to underestimate TBW in older ages, though no relation was found with the magnitude of fat and FFM (p>0.05). Conclusion: Our findings highlight BIS as
an accurate and nonbiased tool for assessing TBW in middle-aged and
elderly Portuguese.

S170 For author conflict of interest information, see page S228

565-P

Participation in the Occupations of Everyday Living: Facilitators
and Constraints Identified By Adults in Treatment For Class III
Obesity
Mary Forhan, Mary Law, Valerie H. Taylor, Brenda H. Vrkljan Hamilton,
Canada
Participation in the occupations of everyday living (self-care, work and
leisure) contributes to health and wellbeing. Adults living with class III
obesity (Body Mass Index ≥40kg/m2) have impairments that could restrict
participation but this relationship has not been explored. This study examined the experience of living with obesity and identified factors associated
with participation for adults in treatment for obesity. A mixed methods
design was used resulting in a two phase study. Phase one used a phenomenological approach (n=10). Themes of contributors to participation identified in phase one included persistence in spite of obesity, barriers in the
built and social environment and, strategies to cope. Results of phase one
informed the content of a cross sectional survey used in phase two (n=140).
The survey included standardized measures of weight related quality of
life, disability status and social support. Disability status and quality of
life scores were similar to those identified in the literature for adults living
with chronic health conditions such as multiple sclerosis, spinal cord injury
and rheumatoid arthritis. Although disability status, quality of life, social
support, employment status and educational achievement contributed to the
variance in participation, disability was the strongest predictor of participation and independently explained 35% of the variance in participation.
Results of this study contribute to the understanding of obesity as a chronic
health condition. Application of chronic disease models designed to modify
the physical and social factors that contribute to disability warrant exploration in the context of obesity treatment.

566-P

Regional Differences in the Relationship Between MRI-Measured
Bone Marrow Adipose Tissue and DXA-Measured Bone Mineral
Lauren Cook, Jun Chen, Mark Punyanitya, F. Xavier Pi-Sunyer, Wei Shen
New York, NY
Background: Recent studies suggest that bone marrow adipose tissue
(BMAT) may play a role in the pathogenesis of osteoporosis. Most previous
studies using imaging methods have examined the relationship between
bone mineral density (BMD) and BMAT in vertebrae, femoral neck and
pelvis but no data has been reported in arm and leg regions. Methods:
Whole body continuous cross-sectional MRI scans (~ 200 total/subject)
were acquired in 27 Caucasian postmenopausal women (age = 55.2 ± 3.3
yrs, BMI 24.2 ± 4.9 kg/m2). Bone marrow adipose tissue (BMAT) in arms,
legs and pelvis were segmented at the New York Image Reading Center.
BMD was measured using whole body dual-energy absorptiometry (DXA).
Results: The subjects have a whole body BMD of 1.09 ± 0.08 g/cm2 and a
total body BMAT of 1.37 ± 0.26 L. A negative correlation was observed
between BMAT and BMD in arms (r = 0.441, P <0.05), legs (r = 0.184,
P=NS) and pelvis (r = 0.518, P <0.05) as well as at the whole body level
(r = 0.419, P <0.05). Conclusion: The strong negative relationship between
BMAT and BMD observed in this postmenopausal sample is consistent with
our previous findings in women from 18-88 years old, with the differences
in effect size likely attributed to age differences between the cohorts. The
novel finding of this study is that the arms, which are non-weight-bearing,
exhibit a much higher correlation between BMAT and BMD than leg bones,
which are weight-bearing. (NIH P30 DK26687 - Pilot grant of NYORC)

567-P

Skeletal Muscle and Intermuscular Adipose Tissue: Relationships
Between Slice Areas of Identified Anatomical Locations and Total
Volume in Boys and Girls
Sofia Kwak, Jun Chen, Mark Punyanitya New York, NY; Steven Heymsfield
Rahway, NJ; Wei Shen New York, NY
Background: Single slice MRI protocols are increasingly used in children
to quantify skeletal muscle and intermuscular adipose tissue (SM & IMAT).
It is unknown single slice area at which anatomical location best estimate
total volume of SM and IMAT in children. Methods: Whole body MRI
continuous scans (~ 200 total/subject) were acquired in 76 healthy children
(age 5–17 yrs) (age [mean ± SD] 12.0±3.5 y, BMI percentile 60.9±35.1,
SM, 17.3±7.8L, IMAT, 0.67±0.55 L). Thirty-three anatomical landmarks
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have been consistently identified across whole body on the cross-sectional
images. The correlations between single slice SM and IMAT areas and total
SM and IMAT volumes were calculated. Results: The highest average areas
of SM and IMAT are both located at upper thigh region. For SM, the correlation coefficients between single slice area and total volume are relatively
high (range from 0.92 to 0.97) across trunk, leg and upper calf region.
For IMAT, the correlation coefficients between single slice area and total
volume are relatively high (range from 0.90 to 0.95) for upper trunk and leg
region. The pattern remained the same when boys and girls are analyzed
separately. Conclusion: A single slice image located at upper trunk or thigh,
rather than the traditionally used L4-L5, best estimate total IMAT volume.
On the other hand, a single slice image located at trunk, leg or upper calf
can accurately estimate total SM volume. Anatomical locations of highest
correlation coefficients are not necessarily the locations of highest average
areas. (NIH-DK073720 & DK073720-02S1)

568-P

Application of Common Obesity Genetic Variants for Latino
Children Participating in Clinical Trials
Kimberly R. Coenen, Sharon M. Karp, Sabina B. Gesell, Mary S. Dietrich,
Tommaso Tempesti, Thomas M. Morgan, Shari Barkin Nashville, TN
Study aim: To determine frequency and effect size of common obesity
genetic variants in Latino children participating in a clinical trial. Background: Prevalence of childhood obesity has tripled in the last three
decades, with Latino children affected disproportionately. Using recent
population-based studies that have provided specific variants linked with
Body Mass Index (BMI) in European populations, we evaluated the
presence of these single nucleotide polymorphisms (SNPs) in a pediatric
Latino population and their relationship to child BMI z-scores. Methods:
DNA was collected from saliva of 64 Latino children ages 2 to 5 years.
The presence of 8 SNPs (near FTO, TMEM18, MC4R, GNPDA2, SH2B1,
MTCH2, KCTD15, and NEGR1) were determined and the contribution of
each SNP to BMI z-score was analyzed. Standardized regression weights
(95% C.I.) of the association of each SNP and global risk with BMI z-score
were generated and compared to published summaries. Results: Forty-one
percent of participating Latino preschoolers were already phenotypically
overweight or obese. Mean BMI z-score = 0.91±1.26. Compared to data in
European populations, frequency of the effect alleles of the SNPs near FTO,
MC4R, and GNPDA2 as well as the effect on BMI z-score were significantly
lower in our Latino pediatric population (P≤.001 and 0.05 respectively).
Conclusions: Consistent with previous studies, FTO demonstrated the
strongest association with BMI in our sample of Latino children, though
the frequency and effect was significantly smaller. Based on these data, the
influence of environmental factors may overpower the influence of genetic
risk on pediatric BMI.

569-P

The Effect of Menopausal Transition on Body Composition and
Cardiovascular Disease Risk Factors: Preliminary Data From a
MONET Study
Joseph Abdulnour, Eric Doucet Ottawa, Canada; Martin Brochu Sherbrooke,
Canada; Jean-Marc Lavoie, Irene Strychar, Remi Rabasa-lhoret Montreal,
Canada; Denis Prud’homme Ottawa, Canada
Objective: The aim of this study was to investigate the changes in body
composition and metabolic profile throughout the menopause transition.
Methods: This was a 5-year observational, longitudinal study consisted of
103 premenopausal women (age: 49.9±1.9 yrs; BMI: 23.3±2.2 kg/m2) at
baseline. Menopause transition and postmenopausal status were defined as
a menstrual irregularity and lack of menstruation for >1 year, respectively.
Primary outcome measures included BMI, body composition by DEXA
(fat mass (FM), % fat and fat free mass (FFM)), waist circumference (WC),
abdominal fat by CT scan (visceral and subcutaneous fat), fasting plasma
lipids (TG, total Chol, HDL-Chol, LDL-Chol, ApoB), and glucose. Results:
In a subgroup of 74 women, those still in menopause transition (N=26)
by year 5 presented a significant decrease in FFM and fasting glucose and
an increase in HDL-Chol (p<0.05) compared to baseline. Moreover, those
who were postmenopausal (N=48) by year 5 showed a significant increase
in FM, % fat, total Chol, HDL-Chol, LDL-Chol and a decrease in fasting
glucose (p<0.01) compared to baseline. A multivariate General Linear
Model was performed to determine the main effects of time (in years) and
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

menopausal status on outcome variables. As a result, menopause status had
a significant effect on FM, % fat, FFM, abdominal visceral and subcutaneous fat, total Chol, LDL-Chol and ApoB (p<0.05). Whereas time, only had
a significant effect on total abdominal fat, resting blood pressure and fasting
glucose (p<0.01). Conclusion: Our preliminary results suggest that the
menopause transition per se could have an effect on body composition and
lipid profile.

570-P

Higher Infant Body Fat With Greater Gestational Weight Gain:
A Greater Effect in Overweight Women
Holly R. Hull Oklahoma City, OK; John C. Thornton, Charles Paley, Amy Yu,
Khursheed Navder New York, NY; Karen Dorsey New Haven, CT; Dympna
Gallagher New York, NY
Background: Gestational weight gain (GWG) is positively associated with
infant birth weight and maternal pre-gravid BMI is directly related to infant
fat mass (FM). The objective of this study was to determine if differences
exist in infant body composition based on the 2009 Institute of Medicine
GWG recommendations in women gaining an appropriate versus excessive
amount of weight. Methods: 352 full-term infants (ages 0-3 days) had their
body composition assessed using the Pea Pod®. Weight gain was categorized
as appropriate or excessive by pre-gravid BMI (normal; 18.5 – 24.9 kg/m2,
overweight; 25 – 29.9 kg/m2 and obese; >30.0 kg/m2) using the 2009 recommendations. Analysis of covariance was used to investigate the main effects
of GWG category and pre-gravid BMI category and their interactions on
infant body composition. Covariates included infant gender, gestational
age, infant age, maternal race/ethnicity and maternal age. Results: Infants
from mothers gaining excessive weight had greater FM than infants from
mothers gaining an appropriate amount of weight (390.0 g vs. 456.7 g;
p=0.016). Infants from obese mothers had greater FM (normal; 379.3 g,
obese; 475.7 g, p=0.006) than offspring from normal weight mothers. A
significant interaction between pre-gravid BMI and GWG categories was
detected (p=0.023) for FM. Post-hoc comparisons revealed a difference for
infant FM within the overweight group between appropriate and excessive
gainers (329.8 g vs. 500.6 g, respectively; p<0.001). Conclusions: Gaining
excessive weight results in greater infant body fat at birth and the effect is
greatest in overweight women.

571-P

Is Body Mass Index (BMI) a Useful Measure of Excess Body Fat in
Adolescents and Young Adults With Down Syndrome?
Linda Bandini, Richard Fleming, Renee Scampini, James Gleason, Carol Curtin
Waltham, MA; Charmaine Lo Worcester, MA; Aviva Must Boston, MA
Background: BMI percentiles are recommended to define overweight/
obesity in typically-developing children with the rationale that BMI-based
percentiles are well-correlated with fatness. However, the validity of BMI
to identify excess fatness in youth with Down syndrome (DS), a population
with decreased lean body mass (LBM), is unknown. Objective: To determine whether BMI-based overweight/obesity definitions are valid measures
for assessing adiposity in youth with DS. Methods: Thirty-two youth ages
13-21 (20M/12F) participated in the study. Using the CDC growth reference, we defined overweight (>85th percentile) and obesity (>95th percentile)
based on participants’ age- and sex-specific BMI-z score, calculated from
measured height and weight. Percentage body fat (%BF) was measured
by DXA (Hologic QDR4500A). We determined the false positive rate
(1-specificity) and false negative rate (1-senstivity) relative to elevated %BF
cut-offs, developed from the Pediatric Rosetta Body Composition project
(Freedman 2009). Results: Overall, 34.4% of participants were overweight,
18.8% obese, and 21.9% had elevated %BF. BMI z-score and %BF were
highly correlated in males(r=0.77) and females(r=0.88). For overweight,
the false positive rate was 40% and false negative rate was 0%. For obesity,
the false positive rate was 4% and false negative rate was 29%. Conclusions: BMI and %BF are highly correlated in youth with DS. The obesity
cut-off performs well in identifying youth with elevated fatness, whereas
the overweight definition mis-identifies a large proportion of overweight
youth. The poor performance of the overweight screen is surprising, given
that persons with DS have lower LBM for a given weight compared with
persons without DS.
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572-P

Accuracy of Self-Measured Waist Circumference in Young Adults
Kai Ling Kong, Randal Foster Ames, IA; Teresa Jensen Rochester, MN; Anna
Johnson, Lorraine Lanningham-Foster Ames, IA
Background: Waist circumference is a clinically relevant assessment tool
and is used widely in patient-oriented literature. The purpose of this study
was to assess the accuracy of self-measured versus professionally-measured
waist circumferences in young adults. Methods: 98 participants (55 females
and 43 males, 23 ± 4, mean ± SD, years old) were recruited. Participants
were divided into three categories: lean (BMI = 22 ± 2 kg/m2, n = 36),
overweight (BMI = 28 ± 2 kg/m2, n = 33), and obese (BMI = 36 ± 5 kg/m2,
n = 29). Participants were given written instructions on how to measure
their waist circumferences by using a Myotape®. A trained staff member
measured the waist circumference after the self-measurement. Waist
circumference errors (absolute value of self-measured minus professionallymeasured) were compared using descriptive statistics and distribution
characteristics. Results: Lean and overweight males were more successful at self-measuring their waists compared to trained staff: 83% of lean
males (median error = 1 cm) and 57% of overweight males (median error =
1.7 cm) measured to within 2.54 cm (1 inch) of trained measurements. By
comparison, only 34% of lean females (median error = 4.3 cm), 18% of
overweight females (median error = 4.9 cm), 49% of obese females (median
error = 2.8 cm) and 41% of obese males (median error = 3.2 cm) met the
same standard. Conclusion: Accuracy of self-measured waist circumference
in young adults is influenced by sex and body type.

573-P

Wrist Circumference Correction Improves BIA-Predicted % Body
Fat Estimation in Men
Catherine R. Marinac, Robert J. Brychta, Amber B. Courville, Gregory
McMahon, Monica C. Skarulis, Kong Y. Chen Bethesda, MD
Introduction: Bioelectrical impedance analysis (BIA) is a common body
composition assessment technique. However, predictions of % body fat
(BF) in standard BIA equations only use total body resistance, which
is related to both the length and cross-sectional area of the conductor (human body). Purpose: The wrist is the smallest cross-section. We
hypothesize that measured wrist circumference in non-diseased individuals (from lean to obese) may contribute to the differences between
BIA and dual-energy X-ray absorptiometry (DXA) approximations of
BF. Methods: Anthropometric, BIA and DXA data on males (n=30) and
females (n=30) selected with equal BMI distributions from an ongoing cross-sectional study database. Results: BF estimated by BIA and
DXA was similar as a group (35.35% ± 9.17%). We observed a significant magnitude bias between BIA and DXA BF estimates during
Bland-Altman analysis only in males (R2=0.325, p<0.001), and this was
significantly correlated with wrist circumference (R2=0.654, p<0.001),
with smaller wrist circumferences being associated with higher BIApredicted BF. After correcting for wrist circumference, the magnitude
bias was minimized (new R2=0.106, p=0.08). Additionally this correction
reduced the standard deviation of BIA/DXA difference from 4.2% to
2.41% in males (2.93% in females). Wrist circumference in females was
not a significant contributor to the BIA/DXA BF differences. Summary:
While the arm represents >40% of total body resistance, differences
between BIA and DXA estimated BF was only associated with wrist
circumference in males. Future studies should explore the roles of other
segmental lengths and/or dimensions to BIA-predicted %BF in larger
populations and examine the sex-specific differences.

574-P

Body Mass Index Versus Body Fat According to Obesity Severity
and Gender in Adolescents
Susan J. Woolford, Paul M. Gordon, Bethany Sallinen, Joyce M. Lee Ann Arbor,
MI
Body mass index (BMI) is a standard clinical measure used for estimating body fat. However, the validity of BMI for estimating body fat in
children with severe obesity is unclear. Our objective was to evaluate the
relationship between BMI and body fat for children with severe obesity
(BMI>=99th% ) vs. non-severe obesity (BMI<99th%). The study population consisted of overweight or obese children aged 11-19 years from
a multi-disciplinary obesity clinic. Percentage body fat at baseline was
S172 For author conflict of interest information, see page S228

measured using air displacement plethysmography. Pearson correlations
between BMI and percentage body fat were performed for both groups of
obese children (severe and non-severe) stratified by gender. Mean BMI
was 45.8 (SD 9.4) for the 160 (73%) children with severe obesity and 32.2
(SD 3.2) for the 59 (27%) children with non-severe obesity. Correlations
were higher for males (0.66) vs. females (0.48). Among females, correlations of BMI and % body fat were higher for severe (0.51) obesity vs.
non-severe (0.45) obesity. Among males the reverse was seen, with correlations noted to be lower for severe (0.64) vs. non-severe (0.78) obesity.
In conclusion, the relationship between BMI and % body fat differs by
obesity severity and gender. Our findings have important implications for
evaluation of obesity interventions. Further studies are needed to better
understand how changes in BMI correlate with actual changes in body fat
for children.

575-P

Relationship Between Body Weight and Puberty: A CrossSectional Analysis
Melissa K. Crocker, Caroline A. Roza, Asem H. Ali, Sheila M. Brady, Elizabeth
A. Stern, Lauren B. Shomaker, Marian Tanofsky-Kraff, Van S. Hubbard, Jack A.
Yanovski Bethesda, MD
Background: Recent studies suggest a sexual dimorphism in the effects
of obesity on pubertal development, with acceleration of breast development in girls but slowing of testicular development in boys. We therefore
investigated the relationship between obesity and pubertal development in
a large cohort of carefully phenotyped boys and girls. Methods: 870 youth
(56% female) ages 5-17 y seen at the NIH as healthy/obese volunteers
were examined by a pediatric endocrinologist or trained nurse practitioner. Obesity was defined as BMI ≥95th percentile for age and sex. Tanner
stage for breast tissue (1-5) was determined by inspection plus palpation; testicular size (1-25cc) was assessed by palpation and compared
to orchidometer standards. Results: 59% female and 52% male subjects
were obese. Among females, there was a positive relationship between
BMI percentile and Tanner stage, even after accounting for the contribution of age (p<0.01). Average Tanner stage in obese females was 3.2 (95th
CI 3.1-3.3) versus 2.8 (CI 2.7-2.9) among non-obese females. Among
males, there was an inverse relationship between BMI percentile and
testicular size (p<0.01) after accounting for age. Average testicular size
for non-obese males was greater (8.9cc; CI 8.3-9.5) compared to obese
males (7.1cc; CI 6.5-7.7). Discussion: In a large sample of youth, girls
with obesity demonstrated advancements in pubertal breast development.
Conversely, boys with obesity were found to have delayed testicular
development. These differences may reflect the effects of increased
circulating estrogens that result from adipose aromatization, stimulating
breast development directly, but inhibiting the gonadotropins that promote
testicular development.

576-P

Core Temperature in Lean Versus Obese Adults
Marc J. Heikens, David M. Savastano, Alexander M. Gorbach, Henry S. Eden,
Jack A. Yanovski Bethesda, MD
Background: Some prior studies measuring oral or ear temperatures among
obese (OB) and normal-weight (NW) adults have suggested there may be
differences in body temperature that could conceivably predispose individuals to develop obesity or lead to a greater likelihood of remaining obese. To
test this hypothesis, we measured core temperatures in a cohort of NW and
OB adults. Methods: NW (BMI 18-25) and OB (BMI ≥ 30) subjects were
admitted as inpatients for three to five days during which core temperature
was continuously measured using ingested temperature-sensing capsules
and subjects recorded their activity. Data corresponding to times when
temperature was expected to be markedly affected due to external events
(e.g., high-intensity exercise) were removed. The resultant multiple-day
data were averaged into a single representative 24-hour temperature profile
for each subject. The 24h temperature profiles from NW vs. OB subjects
were analyzed using repeated measures analysis of covariance models that
accounted for age, race, and sex. Results: The 19 OB participants included a
greater proportion of African Americans (63 vs. 9%, p=0.007) and were significantly older (45.3±2.5 vs. 33.8±3.9, p=0.015) than the 11 NW subjects.
Female subjects had higher core temperatures than males (p<0.0002, average difference +0.22°C). However, core temperature was not significantly
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different in NW vs. OB subjects (36.94±0.07 vs. 36.88±.04, p=0.35). No
sex * group interaction was found (p=0.22). Conclusions: We found no
evidence that a higher BMI is associated with a lower core temperature.
However, females do tend to have higher core temperatures than males.

577-P

Prediction Equations For Estimating Visceral Adipose Tissue
Stefan A. Czerwinski, Ramzi W. Nahhas, Miryoung Lee, Audrey C. Choh Dayton,
OH; Ellen W. Demerath Minneapolis, MN; Bradford Towne Dayton, OH
Background: High levels of visceral adiposity are strongly related to risk
for cardiovascular disease and diabetes mellitus. Criterion methods for the
assessment of visceral adiposity such as magnetic resonance imaging (MRI)
are costly and difficult to implement in clinical settings. The objective of this
study is to identify a set of anthropometric variables that best predict visceral
adipose tissue (VAT) volume and to develop sex-, race-, and adiposityspecific prediction equations for the estimation of VAT. Methods: Data from
a total of 1,502 participants in body composition studies at Wright State
University were used in this analysis. All participants were assessed for VAT
volume using a multi-slice MRI protocol. Participants were also measured
using a comprehensive set of anthropometric indicators. We used multiple
linear regression to create predictive models for VAT for each race-, sex- and
adiposity-specific group. For each regression model, we used a backwards
stepwise selection method and a cross-validation procedure to determine
the best set of variables in the final model. Results: Final models explained
between 54% and 85% of the variance (R2) in VAT. The lowest R2 (54%) was
for the model predicting VAT among obese White women, while the highest
R2 (85%) was for African-American men. Different combinations of anthropometric variables were predictive among the different groups. Conclusions:
VAT can be predicted by different sets of anthropometric variables depending on race, sex and adiposity level. Furthermore, the predictive ability of
these models varies considerably among these groups.

578-P

Cardiovascular Risk Profile and Adiposity Evaluation in Patients
with Thoracic Aortic Disease
Marjorie Bastien, François Dagenais, Éric Dumont, Brigitte Dion, Maryse Royer,
Thierry Gaudet-Savard, Paul Poirier Quebec, Canada
Background: Obesity is associated with cardiovascular risk factors like
systemic hypertension and dyslipidemia. Cardiovascular risk profile as well
as adiposity assessment data in patients with thoracic aortic disease (TAD)
is not available. To characterize patients with TAD followed up in our TAD
clinic at l’Institut Universitaire de Cardiologie et de Pneumologie de Québec
(IUCPQ). Methods: We prospectively collected anthropometric data [body
mass index (BMI), waist circumference (WC) and % body fat via bioimpedance] and blood samples. Blood pressure (BP) was assessed using a
24-hrs ambulatory blood pressure monitoring (ABPM). Results: Up to now,
we have complete data for 93 subjects (32 women and 61 men). Mean BMI
was 26.4±4.7kg/m² (mean±standard deviation) while 54 participants (58.1%)
were overweight or obese. Mean WC was 94.1±18.3cm in women and
101.4±17.9cm in men. Regarding WC measurements, 60 patients (64.5%)
were considered abdominally obese in light of the International Diabetes
Federation cut-offs (>94cm for men or >80cm for women). Regarding
% body fat, 33 subjects (35,5%) were considered obese. In terms of lipid
profile, 63.4% were not at target for LDL, HDL,C-total and/or TG. Finally,
ABPM assessment showed that 51.6% of patients were over the mean daytime and/or nighttimes BP target (respectively >130/85 and >120/75 mmHg).
Conclusions: Our results demonstrated that overweight and/or obesity in
particular abdominally obesity are prevalent in patients with TAD. Also,
cardiovascular risk factors are not at target in these high risk patients.

579-P

Greater Intake of High Energy-Density Foods in Obese Subjects
After Socially-Evaluated Cold Pressor Test (SECPT)
Ku-Yu (Virginia) Chang, Susan Carnell, Tatiana Ungredda, Dominica B.
Hernandez, Leora Benson, Sami Hashim, Allan Geliebter New York, NY
Stress-induced eating could be a significant behavioral pathway to weight
gain. 7 obese (3F, 4M; BMI 37.1± 5.7SD) and 7 lean (3F, 4M; BMI 22.1±
1.7) subjects visited the lab following a 11hr fast on 2 days, to complete one
morning and one evening test. Subjects completed a socially evaluated cold
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

pressor test (SECPT) in which the non-dominant hand is immersed in ice
water for 2 min while facial expressions are recorded. Thirty minutes later
subjects were given a multi-item, high energy-density (ED) ad libitum test
meal consisting of very large amounts of pizzas, chocolate chip cookies,
M&Ms and Doritos chips. Subjects were instructed to “eat until you feel
extremely full,” and not to eat for 5hr afterwards. Results demonstrated
that for the morning condition, total calorie intake of obese subjects
(1703± 264kcal SD) was greater than for lean subjects (857± 331kcal)
(t=-5.3, df=12, p<.01). In the afternoon, calorie intake in the obese was
1077±371kcal, and 751±369kcal for the lean group, but the difference was
not significant (t=-1.6, df=12, p=0.125). This is one of few studies measuring actual food intake after laboratory stress, and in a morning and evening
condition. Preliminary results suggest obese subjects show greater intake of
high-ED foods following stress.

580-P

Effects of the Menopausal Transition on Factors Related to Energy
Balance in Women With Varying Adiposity. A MONET Study
Karine Duval, Marie-Eve Riou, Denis Prud’homme Ottawa, Canada; Remi
Rabasa-Lhoret, Irene Strychar Montreal, Canada; Martin Brochu Sherbrooke,
Canada; Jean-Marc Lavoie Montreal, Canada; Eric Doucet Ottawa, Canada
Background: Many studies showed that midlife women generally gain
weight. However, factors that influence menopausal transition weight
gains are not fully understood. The purpose of this study was to investigate
changes in factors related to energy balance during the menopausal transition in women displaying different adiposity levels. Methods: Sixty-four
premenopausal women (age: 50.1±2.0 yrs; BMI: 23.2±2.2 kg/m²) who
completed the menopausal transition were followed for 5-year. They
were divided into two groups based on premenopausal percent of body
fat (non-obese: ≤29.9%, n=23; obese: ≥30%, n=41). Body composition
(DXA), physical activity energy expenditure (accelerometer), resting energy
expenditure and thermic effect of food (TEF) (indirect calorimetry), ThreeFactor Eating Questionnaire scores, energy intake (EI) (buffet-type meal)
and appetite (visual analogue scale) were measured annually. Preliminary
analyses of an ongoing study are presented. Results: Fat mass (10.2±18.6%,
P<0.001) significantly increased and fat-free mass (-1.7±8.6%, P< 0.01)
significantly decreased for the whole sample over the menopausal transition. TEF (28.2±33.1% vs. 5.9±31.5%, P<0.01) was significantly increased
to a greater extent in the non-obese group, while EI (-3.9±52.1%, P<0.01)
was significantly decreased over time, with no group differences. Total
dietary restraint (13.8±28.9%, P<0.05), rigid dietary restraint (23.8±62.9%,
P<0.05), desire to eat (96.3±210.7%, P<0.05) and hunger (103.4±219.0%,
P<0.05) were significantly increased in both groups over time. C
 onclusion:
These results suggest that regardless the premenopausal level of adiposity, women who go through the menopausal transition experience similar
changes in their body composition. Further, the menopausal transition seems to exert a greater effect on EI and appetite than on energy
expenditure.

581-P

Total Dietary Fat Independent of the Type of Fat Is Associated
With Body Fat Percent and Android-to-Gynoid Fat Ratio
Amber B. Courville, Nancy G. Sebring, Catherine R. Marinac, Gregory McMahon,
Robert J. Brychta, Kong Y. Chen, Monica C. Skarulis Bethesda, MD
Central adiposity has been associated with increased risk for insulin resistance and cardiovascular disease, however, it is still unclear whether the
type of dietary fat has an influence on adiposity. Therefore we examined
the association of dietary fat intake with measures of adiposity. Dietary
intake was assessed by 7-day food records analyzed using NDSR. Underreporters of dietary intake, defined using the Goldberg criteria (calculated
resting energy expenditure multiplied by an activity factor of 1.2 compared
to energy intake) were excluded in the final analyses. Percent body fat
(%BF) and android-to-gynoid ratio (AG), an indicator of central adiposity, were assessed by dual x-ray absorptiometry. Subjects included 49 men
and 44 women ages 20-70 years (mean±s.d., 40±12 y) with mean BMI
29.6±8.2 (range 18-60 kg/m2). Multiple linear regression models accounted
for age, gender and energy intake. Percent of kilocalories from dietary
fat (35.0±6.4) was a significant predictor of both %BF and AG (r=0.383,
p<.01 and r=0.318, p<.01, respectively). Percent carbohydrate (48.2±7.6)
was negatively associated with both %BF and AG, but did not predict %BF
For author conflict of interest information, see page S228 S173
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or AG above and beyond fat intake. Percent protein (16.2±3.1) was not
a significant predictor of either %BF or AG. Further, there was no added
influence of the specific types of fat (i.e., saturated, monounsaturated,
polyunsaturated, trans, omega-6 or omega-3, or with the omega 6 to omega
3 ratio) on %BF or AG. Results from this population of subjects indicate
that the proportion of fat in the diet, not the type of fat, may influence %BF
and distribution.

582-P

Increased Waist Circumference and Triglycerides are Linked to
Adipose Tissue Inflammation in Normal Weight Individuals
Melanie M. Mott, Sherman J. Bigornia, Melissa G. Farb, Kahraman Tanriverdi,
Jane E. Freedman, Lija Joseph, Kristine Morin, Caroline M. Apovian, Joseph
Vita, Noyan Gokce Boston, MA
Background: Adipose tissue inflammation has been associated with
insulin resistance, metabolic dysfunction, and vascular disease in obese
subjects. In lean individuals, despite a normal body mass index (BMI),
plasma inflammatory cytokine levels are higher in subjects with increased
adiposity, although the adipose tissue characteristics of these individuals have not been well investigated. Methods: To examine this issue, we
collected adipose tissue via abdominal subcutaneous fat biopsies in 21
consecutive lean subjects (BMI <25 kg/m2). Using immunohistochemistry, we categorized individuals into two groups based on the presence
(+) or absence (-) of macrophage crown-like structures (CLS) in fat as a
hallmark of tissue inflammation, and related findings to clinical parameters and adipose gene expression using RT-PCR. Results: 4 lean subjects
(age 29±4 yr) had evidence of inflamed fat (CLS+) while 17 subjects (age
32±12 yr) were non-inflamed (CLS-). The inflamed group had increased
waist circumference (88±3 vs. 78±4 cm, p=0.01), BMI (24±1 vs. 22±1
kg/m2, p = 0.02), and triglycerides (126 ±74 vs. 75±43, p=0.04), with
no significant group differences in plasma cholesterol, LDL-C, insulin,
HOMA, or glucose. Tissue mRNA expression for CD68 (macrophage),
CD68:206 (M1/M2 ratio), and CD4 (T cell) were significantly greater
in the CLS+ group (p<0.05), with a strong trend for lower PPARGC1A
expression (P=0.05) compared to CLS- subjects. Conclusion: In lean
individuals, even subtle differences in adiposity are linked to early
proinflammatory changes in fat tissue that may be relevant to systemic
metabolic dysfunction.

583-P

Greater Central/Truncal Fat in African-American Neonates
Ying Ji, John C. Thornton, Charles Paley, Holly Hull, Amy Yu New York, NY;
Karen Dorsey New Haven, CT; Dympna Gallagher New York, NY
Race differences in truncal fat are clearly evident in adults and prepubertal children but it is unknown whether these differences are present
at birth. Objective: To evaluate sex and race differences in body fat
distribution in Asian, African-American, Caucasian and Hispanic infants.
Methods: Analysis of covariance was used to explore fat distribution
in 343 term infants (170 males: 91 Caucasians, 24 African Americans,
40 Hispanics, and 15 Asians; 173 females: 101 Caucasians, 24 AfricanAmericans, 32 Hispanics, and 16 Asians), aged 0-3 days, measured by
skinfold thickness in a multiracial cross-sectional study. Infants were considered to be members of a racial group if there was concordance for all 4
grandparents. Truncal and peripheral fat distribution were evaluated using
subscapula skinfold and sum of triceps and thigh skinfolds, respectively,
after adjustment for infant fat mass (by PeaPod), infant birth weight, and
gestational age. Results: For subscapula skinfolds (truncal), there was a
significant main affect of race (p=0.0287) but not sex (p=0.6185) or race
by sex interaction (p=0.9414). African Americans had higher subscapula
skinfolds than Caucasians (p=0.0466), and Asians had higher subscapula
skinfolds than Caucasians (p=0.0118) and Hispanics (p=0.0481). There
were no other statistically significant differences among the racial
groups. For the sum of triceps and thigh (peripheral), there were no race
(p=0.1118) or gender (p=0.3523) differences, and no race or gender
differences for triceps or thigh skinfolds individually. Conclusion: Race
differences in truncal fat distribution are already present at birth. Genetic
and/or antenatal factors are likely to be responsible for differences
between groups.
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584-P

Comparison of Measured and Parents Reported Height
and Weight in Children and Adolescents
Joseph J. Gugenheim, Daniel P. O’Connor Houston, TX
The objectives of this study were to (1) compare parent-reported height and
weight to measured height and weight in children between ages 2 and 17
years, (2) investigate correlations between magnitude of error of parent‑
reported data or refusal to estimate height and weight with gender, race/
ethnicity, child’s age, and age‑specific body mass index (BMI) z‑score, and
(3) determine sensitivity and specificity of identifying obese youth based
on parent‑reported data. The authors studied 1,430 consecutive outpatients
between ages 2 and 17 years at an outpatient orthopedic clinic. At the initial
visit, parents completed a questionnaire including their child’s height and
weight; height and weight were then measured. Mean height error was
very small, with slight overestimation in boys and underestimation in girls.
Mean weight error increased with age (P<0.001), and girls had a larger
mean weight error (1.29 kg, 95% confidence interval [CI]: 0.65, 1.45) than
boys (0.85 kg, 95% CI: 0.8: 0.58, 1.12). Mean weight error also increased
with age‑specific BMI z‑score (Spearman’s rho=0.30,P<0.001). Correlation
between weight error and age‑specific BMI z‑score was higher among black
children (Spearman’s rho=0.50, P<0.001) than among Hispanic children
(Spearman’s rho=0.39, P<0.001) and was lowest among white children
(Spearman’s rho=0.27, P<0.001). Twenty‑one percent of children who were
obese would not be identified by using parent‑reported data to calculate the
BMI.

585-P

Validity of a Weight History Questionnaire to Identify Adolescent
Obesity
Todd M. Jenkins, Charles R. Buncher, Rachel M. Akers, Meg H. Zeller Cincinnati,
OH; Stephen R. Daniels Denver, CO; M. Louise Lawson Kennesaw, GA; Philip R.
Khoury, Thomas H. Inge Cincinnati, OH
Evidence suggests that obesity tracks from childhood into adulthood.
However, little information exists regarding the magnitude by which
childhood obesity carried forward over time may augment CVD risk in
adults. A v alidated questionnaire for adults that retrospectively identifies obesity status in adolescence could be useful. We developed a weight
history questionnaire (WHQ) that asks respondents to recall their height,
weight, perceived relative body size, and clothing size in adolescence. To
assess validity, the WHQ was administered to a subset of NHLBI Growth
and Health Study (NGHS) adult female participants for whom directly
measured anthropometrics were available in adolescence. 198 NGHS
participants were contacted, of which 191 (97%) responded; average
age 27.9. Sensitivity (e.g., WHQ recognizes true positives) and specificity (e.g., WHQ recognizes true negatives) were computed to assess the
effectiveness of questions to identify individuals with a BMI ≥ 30 by age
18. Based on various question combinations, the WHQ was moderately
sensitive (range: 19%-66%), but highly specific (range: 89%-100%). Recall
of obesity at age 18 was fairly sensitive (61%) and highly specific (93%).
Comparable recall at age 13 had poor sensitivity (24%) and high specificity (96%). Respondents who perceived being “heavier than most” at age 13
yielded the highest combination of sensitivity (66%) and specificity (89%).
The WHQ proved to be a moderately sensitive, but highly specific instrument for detecting adolescent obesity in a cohort of young adult females.
Epidemiologic research seeking to discriminate between adults with adult
onset vs. adolescent onset obesity may find the WHQ useful.

586-P

Fasting Indicators of Insulin Sensitivity: Effects of Ethnicity
and Tanner Stage
Tanja C. Adam, Rebecca E. Hasson Los Angeles, CA; Donna Spruijt-Metz
Alhambra, CA; Marc J. Weigensberg, Michael I. Goran Los Angeles, CA
Objective: To examine the effect of ethnicity and Tanner stage on the
relationship of fasting indicators of insulin sensitivity with a more invasive
measure of insulin sensitivity (SI), the frequently sampled intravenous
glucose tolerance test (FSIVGTT). Methods: Data were analyzed from
130 overweight girls. 29 Hispanic and 22 African American girls were
in Tanner stages 1 and 2 and 45 Hispanic and 34 African American girls
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were in Tanner stages 4 and 5. Fasting indicators included fasting insulin
and glucose, the homeostasis model assessment of insulin resistance
(HOMA-IR), the quantitative insulin sensitivity check index (QUICKI), the
fasting glucose-to-insulin ratio (FGIR). SI was derived from a FSIVGTT
with minimal modeling. Results: In Tanner stage 1& 2 all fasting indicators
were significantly associated with SI: (fasting insulin: r = -0.48; HOMA
r = -0.43; QUICKI and FGIR: r = 0.40). Ethnicity had no effect on these
relationships. In Tanner stages 4&5 significant interactions were found
for ethnicity and fasting indicators (p<0.05), with all fasting indicators
being associated with SI in African American girls (fasting insulin: r =
-0.55; HOMA r = -0.47; QUICKI and FGIR: r = 0.52), but not in Hispanic girls. Conclusion: Fasting indicators were reflective of SI for girls in
Tanner stages 1 and 2, regardless of ethnicity and may provide a clinical
measure. In adolescents however, fasting indicators were reflective of SI
in African American girls, but may not be an accurate clinical measure in
Hispanic girls.

587-P

Wellspring Intake of Food Survey: Preliminary Psychometrics
of a 48-Hour Dietary Recall Measure for Adolescents
Daniel Kirschenbaum, Kathryn Rooney, Kristina Pecora Kelly Chicago, IL; Julie
Germann Dallas, TX
Efficient assessment of the nutritional qualities of their diets may improve
understanding and treatment of adolescent obesity. The Wellspring Intake
of Food Survey (WIFS) asks participants to complete a grid for each day,
6 rows (3 meals, 3 snacks) X 3 columns (food, portion sizes – small or
big). 252 participants from 2009 Wellspring Camps completed WIFSs
within 24-hours of arrival: 90.9% female (M age=15.7; M BMI= 36.0; M
% overweight = 68.8; M attendance = 5.8 weeks). A qualitative analysis
yielded 12 major food categories and 74 groupings of foods. Nutritional
data were obtained from the Calorie King Nutrition Manager (Version 4.1).
Three sets of raters coded 10 randomly selected WIFS to determine interrater reliability. Initial tests of criterion validity correlated three primary
WIFS measures (total calories, total fat, % calories from fat) with a food
pantry checklist of high fat foods, a binge scale, and initial % overweight.
Exploratory analyses examined whether WIFS measures predicted reduction in % overweight during treatment. The 9 reliability checks (3 raters
X 3 measures) showed substantial agreement (7/9 rs >.7, ps <.01; 2 ps
<.05). The WIFS measures were highly inter-correlated and participants
who rated their home pantries as having relatively more high-fat foods also
recalled via the WIFS eating more fat and more calories (ps <.002). WIFS
measures were unrelated to binge scores, initial % overweight or to weight
loss during treatment (% overweight change 69% to 53%, p<.0001). WIFS
demonstrated its efficiency and promise, but it could use further validity
studies.

588-P

Mobile Health Technologies to Better Understand, Prevent and
Treat Childhood Obesity in Latino Youth: A Pilot Field Trial of
KNOWME NETWORKS
Donna Spruijt-Metz, Adar Emken Alhambra, CA; Ming Li, Gautam Thatte,
Sangwon Lee, Harshvardhan Vathsangam, Gaurav Sukhatme, Urbashi Mitra,
Murali Annavaram, Shrikanth Narayanan Los Angeles, CA
Background: KNOWME Networks is a wearable body area network
(WBAN) of Bluetooth-enabled wireless sensors designed for overweight
Hispanic youth. It can detect physical activity states, heart rate, and geographic location and transmit data in real-time via cell phone to a secure
website. KNOWME enables collection of contextualized data to better
understand obesity-related behaviors and supports event-based text and
image feedback/intervention via cell phone and internet. This field trial
tested wearability, acceptability, ease of communication, and website interface. Methods: Participants were 12 overweight Hispanic youth (5 female;
mean age 14.8±1.9 years; mean BMI%tile 96.7±3.2). Participants were
trained in-home on device use and wore the devices (heart rate monitor, 2
accelerometers and phone) for 2 consecutive weekend days. Remote monitoring was done via a website that updated every 10 minutes and displayed
the time/date, status for all devices, and phone battery power. Troubleshooting and reminders were done using SMS messaging or phone calls by
study personnel. Results: Participants wore KNOWME for 11.4±2.0 hours/
day and averaged 8 text messages sent to and 9 text messages received
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from study personnel per day. Phone battery life averaged 9.2±2.6 hours/
day, necessitating one battery change/day for most participants. Youth were
extremely inactive, with only ~15% of time spent in any physical activity.
Conclusions: Adolescents can successfully use KNOWME networks,
replace/recharge batteries when needed, and interact with the researchers
to resolve any technical problems. Exit interviews indicate that KNOWME
was acceptable to users. Next steps will be to use KNOWME to intervene
to reduce sedentary behavior in real-time.

589-P

Tool for Assessing Glucose Impairment Risk Development and
Validation in Adolescents
Katrina D. DuBose, Doyle M. Cummings, Satomi Imai, Suzanne Lazorick, David
Collier Greenville, NC
Context: Childhood obesity is associated with an increased type II
diabetes risk. Early identification of adolescents at-risk for impaired fasting glucose may lead to an earlier and more comprehensive evaluation.
However, community-based tools aimed at this age group are needed to
identify adolescents early in this trajectory. Objective: To develop and
validate a community-based screening tool for glucose impairment among
adolescents. Methods: 855 adolescents (12-18 yrs old) participated in
the NHANES 1999-2002 study. Half of the sample was female and 40%
were a race other than Caucasian. A fasting blood sample was obtained to
measure fasting glucose. Height, weight, and resting heart rate were also
measured. Pearson’s correlations determined key factors for predicting
glucose impairment risk. From this a composite score was created called
TAG-IT. Linear regression analysis and ROC analysis tested the predictability of the TAG-IT score. Results: Age, sex, body mass index, and heart
rate were important for predicating impaired glucose. TAG-IT was a better
predictor of impaired glucose risk than BMI alone (p<0.05). Conclusion:
The TAG-IT score appears to be a simple screening tool that clinicians
and public health professionals could use to easily identify adolescents
who are at risk for glucose impairment and need a more comprehensive
evaluation.

590-P

Whole-Body Magnetic Resonance Imaging: Comparison of
Body Composition Changes Observed With Weight Loss to
Conventional Methods
Anja Bosy-Westphal, Britta Schautz, Wiebke Later Kiel, Germany; Martin Heller,
Claus-Christian Glüer, Steven B. Heymsfield Rahway, NJ; Manfred J. Müller
Kiel, Germany
Objective: Body composition assessment is an important component
in the evaluation of new weight loss treatments. Whole-body magnetic
resonance imaging (MRI) quantifies adipose tissue (AT) and skeletal
muscle (SM) volumes while dual-energy x-ray absorptiometry (DXA)
and air-displacement plethysmography (ADP) provide fat estimates (i.e.,
mainly triglycerides; FM) and fat-free mass (FFM). We evaluated agreement across these methods over 10 weeks subjects losing weight with
low-calorie diet (LCD) treatment. Methods: Subjects were 14 men and 43
women (X±SD; age, 34.5±6.6 yrs; Wt, 103.9±16.7 kg; BMI, 34.7 4.0 kg/
m2) who had complete baseline (BL) and follow-up (FU) MRI (Siemens,
Avanto), DXA (Hologics, QDR-4500), and ADP (LMI, BodPod). Results:
Subjects lost 9.3±4.4 kg over the 10 week protocol. At BL and F/U,
AT and FM were highly inter-correlated among methods (r=0.97-0.99);
changes in FM across the methods were also well correlated (r=0.820.88). Changes in AT by MRI (6.3±3.0 kg) and FM by DXA (5.9±2.9)
did not differ significantly while FM change by ADP (8.5±4.1 kg) differed significantly (p<0.01) from the other two. SM change by MRI was
also well-correlated with FFM change by DXA (r=0.70, p<0.001) and to
a less extent with ADP (r=0.39, p<0.01). Conclusion: ADP, DXA, and
MRI cross-sectional estimates of AT and FM are highly correlated with
good between-method correlations for longitudinal FM changes; absolute
FM changes vary between the methods and may influence interpretation
of outcomes.
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Comparison of iDXA and Prodigy Bone Mineral Density
in AP-Spine, Femur, and Forearm
Zafar Kaleem, Lynn Allen, Ying Ji, John Thornton, Dympna Gallagher New York,
NY
Background: We compared bone mineral density (BMD) of the APspine (L1L4), femur (femoral neck and total hip), and forearm (distal
1/3 radius) between two fan-beam (GE Lunar Prodigy and GE Lunar
iDXA) dual-energy X-ray absorptiometry systems. Methods: Subjects were a multi-ethnic sample of 99 healthy adult males (47%) and
females (mean ±SD: age 46.3 ±16.9 yrs; weight 73.4±16.6 kg; height
167.6±9.7 cm; BMI26.0±5.2 kg/m2) who had scans performed within
a 3 hour period. Paired t tests were used to test the null hypothesis that
the mean values for the two systems were equal. Translation equations between the methods were derived using regression techniques.
Results: The mean AP-spine and femur BMDs for Prodigy were greater
than for iDXA (p<0.008). The mean forearm BMDs were not different
(p=0.1818). The translation equations, BMD_iDXA = a + b(BMD_Prodigy) + c(BMI), are L1L4: (a=0.0371, b=0.9582,c=0,r2=0.9871); neck:
(a=-0.0719,b=1.0192,c=0.0017, r2=0.980); hip: (a=-0.0611,b=1.0172,
c=0.0013,r2=0.993); radius: (a=0.004, b=0.9903,c=0,r2=0.9615). The
distal radius equation was consistent with the line of identity (p=0.3690).
The line of identity was rejected for the AP-spine and femur equations
(p<0.003). Although BMI did not affect the relationship between the
two scanners for AP-spine and distal radius, it had a significant effect on
the femur equations (p<0.001). There were no significant effects of age,
race, or gender on the translation equations. Conclusions: There was no
significant difference between the forearm BMD measurements by iDXA
and Prodigy whereas AP-spine and femur BMD measurements by Prodigy
were higher compared to iDXA. The difference between the femur BMD
measurements decreased with increasing BMI.

592-P

Novel Amino Acids Biologic Markers of Energy Metabolism
and Body Fat
Carine M. Lenders Boston, MA; Leticia Castillo Dallas, TX; Douglas W. Wilmore
Boston, MA; Phillip D.K. Lee Los Angeles, MA; Henry A. Feldman, Carol
Sweeney Boston, MA; Darrell M. Wilson Stanford, GA; Stephanie H. Abrams
Houston, TX; Marcia Wertz San Francisco, CA; George A. Taylor, Tai C. Chen,
Michael F. Holick, Walter C. Willett, Howard Bauchner, Barbara Corkey
Boston, MA
Objectives: To examine the relationships of plasma glutamine to glutamate
ratio (Gln/Glu) and Branched-Chain Amino-Acids (BCAA) to markers
of energy metabolism and body fat. Methods: Data was obtained from 58
obese adolescents aged 13-17.9 years screened for a Weight-Loss Trial
(38 females, 8 black, 16 Hispanic). We calculated total fat mass (FM)
using DXA-scan and visceral adipose tissue (VAT) using CT-scan. Blood
tests included amino-acids (AA), 25-hydroxy vitamin D [25(OH)D], and
parathyroid hormone (PTH), among others. HOMA_IR was calculated
based on fasting glucose and insulin levels. Morris data (2008) was used
for comparison between AA medians [10-90th percentile]. Multiple regression analyses were performed. Results: Median plasma levels included
glutamine 524[432; 595], glutamate 56[26;98], their ratio 10[5;22],
leucine 21[102;151], and BCAA 428[354;505] μmol/L. After adjusting
for age, sex, race/ethnicity, Tanner stage, 25(OH)D deficiency, and PTH,
Gln/Glu was inversely associated with HOMA_IR (-0.13±0.06 units,
p=0.004). After adjustment for covariates including HOMA-IR, Gln/glu
was inversely associated with VAT (-0.2±0.1%), FM (-628±218g) and BMI
(-0.3±0.12kg/m2), p<0.05; not lean mass (p>0.05). Adjusted BCAA was
not related to VAT or FM (p>0.05), but with lean mass (53.6±19.8 g) and
BMI (0.03±0.01 kg/m2), p<0.05. Discussion: While leucine, BCAA, and
glutamine levels appeared to be similar to Morris data (2008), glutamate
was more than twice as high. Gln/Glu was thus about half that of healthy
adolescents and inversely related to energy metabolism and body fat
measures. Conclusions: These results provide initial evidence of increased
glutamine turnover in obese adolescents that may affect energy metabolism
and body fat.
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593-P

Evaluation of a Nutrition Intervention Enhancing USDA Head Start
Curriculum
Kathryn Brogan, Yulyu Yeh, K-L Catherine Jen Detroit, MI
Interventions in the preschool setting help to address the pediatric obesity
problem. The Healthy Kids Healthy Lives (HKHL) project provided three
programs: Program A -30-minute exercise/nutrition classes taught daily to
preschoolers by university students and high fiber foods; Program B – program A plus parent exercise and nutrition classes, or Program C - standard
curriculum (control) over one academic year in Detroit Head Start Schools.
Each program took place at 2 schools, 4 classrooms total and 208 children/
primary caregiver dyads consented (mean age of child 3.8 ±0.6 yrs, range
3-5, 57% male). BMI and blood lipids (Cholestech LDX machine) were
collected pre and post intervention (82% retention rate). Overall, 8% of
the children were underweight, 54% normal weight, 12% overweight and
27% obese. Program C mean BMI was significantly higher than A and B
pre and post intervention (pre: 17.5 ± 2.3 C vs. 16.6 ± 2.5 A and B, p = .01;
post: 17.5 ±1.9 C vs. 16.8 ±2.2, p < .05). Program C and B had significant
decreases in BMI percentile (p<0.05). After combining the A and B overweight and obese participants, post intervention 44.9% reduced weight categories and 55.1% were found no change or increased, while in C only 23.5%
reduced weight category and 76.5% showed no change or increased. The
acceptable range for total cholesterol increased in B (22%) and decreased in
C (20%) and A (9%). HKHL showed positive outcomes in weight and lipid
risk in preschoolers, particularly for those in the child + parent intervention.

Diet and Nutrition
594-P

Traditional GIS Buffers Fail to Capture a Majority of Eating and
Food Purchasing Locations Among a Young Adult Sample
Melissa N. Laska, Dan Graham, Stacey Moe, David Van Riper Minneapolis,
MN
Young adulthood is a critical age for weight gain, yet scant research has
examined modifiable contextual influences on weight that could inform ageappropriate interventions. Our aim was to:(a) describe where young adults
eat and purchase food, including distance from home, and (b) estimate
the percent of eating/purchasing locations contained within GIS buffers
traditionally used in research. Forty-eight participants (18-23 years, n=27
females) represented diverse lifestyle groups, including widely-ranging
living situations and employment/educational statuses. Participants logged
characteristics of all eating/drinking occasions (including location) occurring over 7-days (n=1,237) using Personal Digital Assistants. Participants
recorded addresses for stores where they purchased food to bring home.
Using GIS, we estimated distances between participants’ homes and eating/
purchasing locations. Among participants living independently or with
family (n=36), 59.1% of eating occasions were at home. Away-from-home
eating locations averaged 6.6-miles from home; food shopping locations
averaged 3.1-miles from home. Only 12% of away-from-home eating occasions fell within ½-mile residential buffers, versus 17% within 1-mile and
34% within 2-mile buffers. Additionally, 12%, 19% and 58% of food shopping trips fell within these buffers, respectively. Results were similar for
dormitory-residing participants. Overall, young adults reported eating and
purchasing food consistently outside of geographic buffers commonly used
in research. Sheer proximity to home may play a minor role in where many
individuals eat; other factors are likely important to consider. With over half
of eating occasions occurring at home, it is critical that future research also
examine young adult home food environments to inform effective interventions for this age.

595-P

Preferences of Healthy and Unhealthy Foods Among 3 to 4 Year
Old Children in Mexico
Cynthia De Lira-Garcia, Arturo Jimenez-Cruz, Montserrat Bacardi-Gascon
Tijuana, Mexico
Objective: To assess healthy and unhealthy food preferences among 3 to
4 year old children attending daycare centers, and to determine whether
children’s food preferences are associated to BMI, parent’s education and
socioeconomic status. Methodology: Children attending daycare centers
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and one of their parents were assessed. Children’s food preferences were
assessed using 54 cards of foods usually consumed by Mexican children.
Parent’s food preferences were assessed with a food list of the same foods
shown to the children. According to the parent’s and child’s BMI categories, the correlation Phi, the Chi-square test with Fisher’s correction and
the unvaried logistic regression test were used to determine the association
of parent-child food preferences with level of education, SES, and type of
daycare center. Results: 265 parent-child couples participated in the study.
Ice cream, French fries and lollipops were the most preferred foods by the
children; grapes, sweet rolls and fried chips by the parents. Obese children
showed a greater preference for sweet quince paste (OR= 2.2, IC 95% (1.24.2), p= 0.016), canned syrup fruit (OR = 2.3, IC 95% (1.1-4.8), p= 0.034)
and vegetable soup (OR= 2.64, IC 95% (1.09-6.4), p= 0.03). Children from
low income families (OR= 2.56, p=0.007) and attending public daycare
centers (OR=6.24, P=0.0001) preferred more sweetened fruits. Conclusion:
The foods most preferred by children were those with a high sugar content
and energy-dense. Vegetables were the least preferred foods. Children’s
BMI, the type of daycare they were attending and family income play
important roles in children’s preferences.

596-P

Increase in Dietary Variety and Weight Change in US Chinese
Immigrant Women
Marilyn Tseng San Luis Obispo, CA; Suzanne Phelan San Luis Obsipo, CA;
Carolyn Fang Philadelphia, PA
Consumption of a greater variety of foods, particularly energy-dense foods,
may be associated with weight gain, but few studies have tested this in
longitudinal data. Immigrants to the US are informative because of potentially rapid changes in dietary habits and health that accompany migration.
We examined dietary variety (overall and within food groups) in relation to
weight gain in a longitudinal study of 288 healthy, premenopausal Chinese
immigrant women recruited 11/05-4/08 into a Philadelphia study of diet and
breast cancer risk. Participants underwent an anthropometric examination and
provided four days of 24-hour dietary recalls at baseline and subsequently
every 1-2 years for the next three years (mean=2.4 years). Dietary variety
was defined based on the number of food types within nine predefined
categories that were reported in dietary recalls. In preliminary regression
analyses adjusting for age and length of follow-up, an increase in overall
dietary variety was significantly associated with weight gain (p<0.05).
Women in the highest tertile for dietary variety gained an average of 0.8
kg vs. 0.1 kg in the lowest tertile (p<0.05). The effect of overall dietary
variety on weight gain appeared to be due to an increase in variety of meats
consumed (p<0.01). These results offer evidence in a longitudinal study of
Chinese immigrants that increasing dietary variety contributes to weight
gain. They also provide a context for understanding the transition to higher
chronic disease risk in some immigrant groups, and will inform the development of strategies to prevent weight gain in this and other populations.

597-P

Beliefs About Causes, Consequences and Possible Solutions of
Obesity, Among Low-Income Women in Mexico
Maria Yolanda Martinez de Escobar-Aznar, Montserrat Bacardi-Gascon, Raul
Sergio Gonzlez-Ramrez, Arturo Jimenez-Cruz Tijuana, Mexico
Introduction: Incorrect beliefs might be barriers to the prevention and treatment of obesity. Objective: To assess beliefs about causes, consequences
and possible solutions to obesity among low-income women in Tijuana
and to analyze the association with demographic variables. Method: We
developed a questionnaire about the causes, consequences, and solutions
to obesity and assessed the women’s weight status. The questionnaire was
applied at an outpatient health care center and assessed by the Likert scale.
Results were analyzed by demographics using the Chi-square and Spearman correlations. Results: The participants´ mean age was 37.5 years and
the body mass index (BMI) was 29.3kg/m2. The prevalence of overweight
and obesity was 34 and 39% respectively. The most mentioned causes of
obesity were eating oil and fat (4.18), fried foods (4.15) and sugar (4.12);
the most reported consequences were diseases (4.14), early death (4.06)
and discrimination (3.97); and the main solutions were physical activity
(4.23), healthy eating (4.21) and personal motivation (4.14). No differences
between beliefs according to educational level, age, BMI, income and
marital status were found. BMI and age showed a significant association
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with most beliefs. Being overweight was significantly associated with the
identification of soft drinks consumption as a cause of obesity (r = 0.172,
p <0.001). Conclusion: Low SES women identified foods with a high
content of fat and sugar as causes of obesity. They have an appropriate
knowledge about the consequences and solutions for obesity. It is recommended to assess the link between knowledge, attitudes, lifestyle and other
environmental factors.

598-P

Effects of Eating Versus Skipping Breakfast on Cognitive
Performance and Appetite in 8- to 10-Year-Old Children
Tanja V. Kral, Linda M. Whiteford Philadelphia, PA; Moonseong Heo Bronx,
NY; Myles S. Faith Philadelphia, PA
Skipping breakfast has been implicated with detrimental effects on
cognitive performance and increased adiposity in children. The primary
aim of this study was to test the effect of omitting breakfast on cognitive
performance in 8- to 10-year-old children; a secondary aim was to examine
children’s appetite and intake later in the day after eating or skipping breakfast. Twenty-one children (15 girls, 6 boys), with a BMI-for-age < 95th
percentile, were served a compulsory breakfast or no breakfast and lunch,
consumed ad libitum, once a week for two weeks. Children’s cognitive
performance (e.g., visual learning and motor functioning, speed of processing, working memory) and appetite were repeatedly assessed throughout the
morning using a computerized test (CogState) and visual analog scales. On
each test day, parents completed food records that captured children’s intake
for the remainder of the day. There was no significant effect of breakfast
condition on cognitive performance (p<0.17 across tasks), energy intake
at lunch (p=0.36) or energy intake throughout the remainder of the day
(p=0.85). On the day when no breakfast was served, subjects indicated to
be significantly hungrier, less full, less cheerful, less energetic, and could
consume more food before lunch than on the day when they ate breakfast
(p<0.001). Skipping breakfast affected children’s appetite and mood ratings,
but not their cognitive performance and energy intake at subsequent meals.
It is possible that skipping breakfast may not show an acute effect on cognitive performance, but the effect rather may occur later in the day or develop
over time.

599-P

Multiple Healthy Lifestyle Behaviors Associated With Optimal
Self-Rated Health By Classes of Body Mass Index in Adults With
Cardiovascular Diseases
James Tsai, Earl S. Ford, Chaoyang Li, Guixiang Zhao, Lina S. Balluz Atlanta,
GA
Objective: Evidence of association between number of healthy behaviors
(i.e., not currently smoking, not currently drinking excessively, physically
active, and consuming of fruits and vegetables 5 or more times per day)
and self-rated health (SRH) among adults with CVDs pertaining to class
of body mass index (BMI) is of interest to clinicians who need to target
patients for lifestyle behavioral intervention. Methods: We estimated the
age-adjusted prevalence of optimal SRH among a total of 48,178 adults
aged 18 years and older participants with a history of CVDs in the 2007
Behavioral Risk Factor Surveillance System (BRFSS) survey. Prevalence
ratios, stratified by class of BMI, were produced with multivariable loglinear regression models using number of healthy behaviors as a predictor
and status of optimal SRH as an outcome variable while controlling for
sociodemographic and health risk factors such as health care access,
history of diabetes and arthritis. Results: The age-adjusted prevalence of
reporting optimal SRH was 58.8%, 61.5%, and 49.3% among adults with
CVDs who were “neither overweight nor obese (< 25 kg/m2)”, “overweight (25−< 30 kg/m2)”, and “obese (≥ 30 kg/m2)”, respectively. Also in
the aforementioned order, adults who reported having 4 healthy behaviors
had 104%, 77%, and 120% increased likelihoods (p<0.001) of reporting
optimal SRH, when compared to their counterparts who reported none of
these behaviors. Conclusion: These findings provide support for identifying and implementing behavioral intervention that can effectively promote
multiple healthier lifestyle behaviors among adult with CVDs in spite of
status of BMI.
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Dietary Fiber Intake Is Associated With Healthy Body
Measurements and Serum Lipid Levels
Ann Albertson Minneapolis, MN; Nandan Joshi Mumbai, India; Satya
Jonnalagadda Minneapolis, MN
This study utilized one-day dietary recalls from 1999-2006 NHANES
for men and women ages 20+ who were non-pregnant and non-lactating
(n=16,748). Mean fiber intake was 15.7 g/day. The study population was
divided into separate quartiles for men and women based on total fiber
intake. After adjusting for age, age2, energy, ethnicity, alcohol consumption,
cigarette smoking and physical activity, significant inverse relationship was
observed between fiber intake and BMI (p<0.0001), waist circumference
(p<0.0001), and percent body fat (p<0.0001) among both men and women
with a significant linear trend seen for all models (p<0.0001). A significant
inverse relationship was seen between fiber intake and serum triglyceride
levels among women (p=0.0140). A significant positive relationship was
observed between fiber intake and serum HDL levels (p<0.0001) among
both men and women with a significant linear trend (p<0.0001). After
adjusting for saturated fat and BMI in addition to the above factors, a
significant inverse relationship was seen between fiber intake and serum
homocysteine among men (p=0.0057) and women (p=0.0090). In addition, a significant inverse association was seen in between fiber intake and
serum CRP levels in men (p=0.0382). Only 1% men and 3% women among
20-50 years old and 6% men and 12% women among 51+ years old met AI
for fiber. These results indicate that dietary fiber consumption is associated with healthy anthropometric measurements and healthy lipid profiles.
However, few individuals are meeting the AI for fiber. Emphasis needs to be
put on increasing dietary fiber intake of American adults.

601-P

Diet, Physical Activity, and Sedentary Behaviors As Risk Factors
For Childhood Obesity: An Urban and Rural Comparison
Jihong Liu, Sonya J. Jones, Han Sun, Janice Probst, Anwar Merchant, Philip
Cavicchia Columbia, SC
Few studies have examined the prevalence of obesity and associated behaviors by residence even though nearly 20% of the U.S. population resides in
rural areas. Using 1999-2006 NHANES data, we examined the association
between residence and obesity among 16,537 children aged 2-19 years.
We classified children as overweight or obese using NCHS Growth Charts.
Urban-rural residence was measured at the census tract level using RuralUrban Commuting Areas. Logistic regression models were used to examine
residence-based differences in overweight, sequentially adding sociodemographics, health, diet and exercise behaviors. More rural than urban
children were overweight (35.4% v. 29.3%) and obese (18.6% v. 15.1%).
Rural children aged 2-11 had 40% higher odds of being overweight, even
after adjusting for all covariates. Average daily consumption of 24-oz or
more of sweetened beverages or 3 or more cups of dairy was associated
with higher odds of being overweight among 2-11 years olds. For adolescents aged 12-19, adjustment of weight-related behaviors attenuated urban/
rural differences in overweight among all adolescents and boys. Urban/rural
differences among adolescent girls became insignificant after adjusting for
socio-demographic characteristics alone. Excessive screen time (≥ 2hrs/
day) and no reported consumption of any whole grains increased the risk
of overweight status. Among adolescent girls, daily consumption of ≥ 24
oz of sweetened beverages was associated with overweight. Weight-related
behaviors explained rural disparities in weight status among adolescents,
but not among younger children. Programs or policies that address adolescent diet and activity pattern, and studies which further explore differences
among younger children, are needed.

602-P

Diet, Physical Activity, and Sleep Patterns of Urban, Low-Income
Pregnant Women
Sharon J. Herring, Deborah B. Nelson, Alicia Klotz, La Vette Dibble, Eugene
Komaroff, Gary D. Foster Philadelphia, PA
Background: Modifiable behaviors, including diet quality, activity, and
sleep, are associated with higher pregnancy weight gains. Little is known
about the prevalence of these factors among urban, low-income mothers. Methods: We developed Project MOMMIES in late 2009 to identify
obesity risk behaviors among pregnant and postpartum women in North
S178 For author conflict of interest information, see page S228

Philadelphia; 52 mothers in mid-pregnancy have been enrolled to date.
Mothers were surveyed about socio-demographics, weight, diet quality,
sleep, food security, activity, and provider advice. We compared responses
between mothers with BMI < 25 kg/m2 and BMI >=25 kg/m2. Results:
The majority of respondents were Black (81%), single (92%), low-income
(100% Medicaid), multigravida (69%), and < 25 years old (77%). Mean
pre-gravid BMI was 25.3 kg/m2 (range 18.5-42.1); 46% were overweight/
obese. 28% were food insecure. At least 2 to 4 times/week, many mothers reported consumption of deep fried or fast foods (61%), chips (61%),
pastries (62%), and sugar-sweetened beverages (52%). Less than one-third
of respondents walked for at least 10 minutes/day; however, mean daily
television time was 4.4 hours (SD 2.7). Excessive sleepiness in pregnancy
(38%) and restless sleep (37%) were common. Only 10% of mothers
received provider advice about guideline recommended weight gains. No
differences in obesity risk behaviors or provider advice were found between
BMI groups. Conclusions: Poor diet and sleep quality, limited activity, and
lack of provider advice are exceedingly common among our sample of
low-income, urban pregnant women. These factors may prove to be critical
targets to prevent excessive gestational weight gain in this high-risk group.

603-P

Dietary Fiber Intake and Insulin Resistance in Non-Diabetic
Middle-Age Women
Charity Breneman, Larry Tucker Provo, UT
Background: This study was conducted to determine the association
between fiber intake and insulin resistance in 271 women using a crosssectional design. Methods: Insulin resistance was indexed using HOMA
(fasting insulin (μU/mL)×fasting glucose (mg/dL)/405). HOMA values were
log transformed. Fiber and energy consumption were assessed using 7-day
weighed food records. Fiber was expressed as grams per 1000 kilocalories
and was divided into quartiles with the middle-two categories combined
forming three groups (High, Moderate, Low). Body fat percentage (BF%)
was measured using the Bod Pod and activity (PA) was ascertained using
Actigraph accelerometers worn for 7 consecutive days. Results: (Mean±SD)
age: 40.1±3.0 years, glucose: 86.7±5.9 mg/dL; insulin: 7.0±4.2 μU/mL;
HOMA: 1.5±1.0; fiber intake (g/1000 kcal), total: 9.4±2.0; soluble: 1.7±0.9;
insoluble: 3.8±1.9; weekly activity: 2,699,729 ± 781,687 counts; BF%:
31.8±6.8. Women with high total fiber intakes had significantly less insulin
resistance than their counterparts (F=4.5, p=0.0359), and women with high
soluble fiber intakes had significantly lower levels of insulin resistance than
their counterparts (F=7.2, p=0.0078). Participants with high insoluble fiber
intakes did not differ from their counterparts (F=0.7, p=0.6875). Controlling
for age and education had little influence on the relationships. Adjusting for
PA and BF% each weakened the relationships significantly. Controlling for
BF% nullified the total fiber–HOMA link, and attenuated the association
between soluble fiber and HOMA by 56% (F=3.9, p=0.0490). Conclusions:
High fiber intake, particularly soluble fiber, is strongly related to lower
levels of insulin resistance in women. Part of this association is a function
of differences in PA and BF%.

604-P

Family Environment Predictors of Children’s Intake, Activity
and Weight Status
Gilly Hendrie, David Cox, John Coveney Adelaide, Australia
Background - Children’s habits are learnt and supported in the context of
the family home. This paper describes a model of relationships between
family environmental factors, children’s energy balance behaviours and
weight status, and explores the interactions between these factors. Methods – Families, with children aged 5-10 years (n=157), were recruited
from 11 South Australian government schools. Family environment data
was collected including parent’s nutrition and physical activity knowledge
and diet quality; feeding and parenting styles; food and physical activity
environments. Exploratory structural equation modelling techniques were
used to model the relationships between the home environment, parental
and child behaviours. Predictors (βweights) are reported when p<0.05 (*).
Outcomes – The proposed model shows an acceptable fit (NFI=0.457;
CFI=0.746; RMSEA=0.044). Parents BMI (β=0.32*) and knowledge
(β=0.17*) had the strongest direct associations with children weight status.
Parent’s intake and expenditure behaviours were indirectly associated with
children’s behaviours through the creation of the environment within the
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home. The physical activity environment was significantly associated with
children’s sedentary time (β=-0.44*) and activity time (β=0.29*). The family food environment was significantly associated with children’s fruit and
vegetable intake (β=0.47*). Parenting styles (β=0.63*) and child feeding
practices (β=-0.74*) were associated with the family environment. Conclusion – This study indentifies parents’ health knowledge as an important
independent influence of children’s obesity risk. The proposed model
highlights the complex interaction of influences on children’s weight status.
An indepth understanding of influences on children’s behaviour is critical to
obesity prevention.

605-P

Using Positive Deviance to Identify Effective Weight Control
Practices in the US
Chris N. Sciamanna, Jarol Boan Hershey, PA; Michaela Kiernan Stanford, CA;
Carla Miller Columbus, OH; Barbara J. Rolls University Park, PA; Gordon Jensen
State College, PA; Terry Hartmann, Eric Loken University Park, PA; Kevin Hwang
Houston, TX; Ronald Williams Hershey, PA; Melissa Clark Providence, RI; Jane
Schubart Hershey, PA; Arthur Nezu Philadelphia, PA; Erik B. Lehman, Cheryl
Dellasega Hershey, PA
Long-term weight loss maintenance is far less successful than short-term
weight loss. The objective of the present study is to identify effective
weight control practices for weight loss maintenance and short-term weight
loss. The study design is a cross-sectional survey that a random sample of
US adult participants completed via the Internet (provided free for those
without access). The main outcome measures include the use of each of 36
weight control practices in the past week, identified using positive deviance
with successful individuals, success in short-term weight loss (>5 lbs lost in
current attempt) and long-term weight loss (≥ 10% lost and maintained for
≥ 1 year). Of the 23 practices that were associated with short-term success,
only 9 were associated with long-term success. Only 6 diet-related practices
(e.g., “eat plenty of low-fat sources of protein”) were associated with longterm success. Only one exercise-related practice (e.g., “follow a consistent
exercise routine”) was associated with long-term success. Four cognitive
practices (e.g., “think about your goal for a healthy weight”) were associated with long-term success but not short-term success. Though tracking
caloric intake and exercise were associated with short-term success, only
one tracking practice, self-weighing, was associated with long-term success.
After initial success in weight loss, it appears that further success requires
a major shift in practice, which may account for the low rates of long-term
success. Future studies may use this method to identify the most effective
weight control practices to encourage at different periods in the weight loss
process.

606-P

Using Positive Deviance for Determining Successful Weight
Control Practices
Heather L. Stuckey, Jarol Boan, Jennifer L. Kraschnewski Hershey, PA; Michelle
Miller-Day University Park, PA; Erik B. Lehman, Chris N. Sciamanna Hershey,
PA
Based on positive deviance (examining the practices of successful individuals), we identified 5 primary themes from 36 strategies that help to maintain
long-term weight loss (weight control) in 61 people. We conducted in-depth
interviews to determine: (a) what they did regularly; and (b) what they
thought about or reminded themselves of regularly. The themes included
weight control practices that related to: (a) nutrition: increase water, fruit,
and vegetable intake, and be consistent with both the timing and content of
meals; (b) physical activity: follow and track an exercise routine that brings
variety and enjoyment at least 3X/week; (c) restraint: practice restraint by
limiting and/or avoiding unhealthy foods; (d) self-monitoring: plan meals,
and track calories/weight progress; and (e) motivation: participate in motivational programs and cognitive processes (thoughts and reminders) that
affect weight control behavior. We collected data on how these individuals
implemented weight control in their daily experience, with some practices
being quite innovative. Because we have extensive data on not only the
practices, but also the implementation of those practices, we used positive
deviance to create a comprehensive list of practices to develop interventions
for individuals looking to control their weight.
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607-P

Sugar-Sweetened Beverage Consumption Among Adults
With Diabetes, 1999-2006
Sara N. Bleich Baltimore, MD; Y. Claire Wang New York, NY
Objective: To provide national estimates on the percentage of sugarsweetened beverage (SSB) drinkers and amount consumed among U.S.
adults with diabetes by sociodemographic characteristics and body weight
category. Methods: The study sample included adults with diabetes ages
20 and older in the National Health and Nutrition Examination Survey,
1999-2006 (N=2120). We analyzed dietary recall data (adjusting for race/
ethnicity, sex, age, income and education) to estimate patterns in SSB
consumption. Study participants were considered to have diabetes if their
fasting plasma glucose was ≥126 mg/dL, they reported being told by a
physician that they had diabetes, or reported taking glucose-lowering
medications. Results: In 1999-2006, the percentage of adult SSB drinkers
with diabetes was 44%, per capita consumption of SSB was 138 kcal/day,
average daily intake among adults who consumed SSB was 251 kcal/day,
and average daily volume of SSB was 59 grams. The percentage of SSB
drinkers was 54% among those who were unaware of their diabetes status,
34% among those who were aware and had uncontrolled diabetes, and 38%
among those who were aware and had controlled diabetes. Among income
groups, the percentage of SSB drinkers was higher among lower income
individuals (74%) as compared higher income individuals (50%). Among
body weight groups, the percentage of SSB drinkers was higher among
overweight/obese individuals (64%) as compared to healthy weight individuals (44%). Conclusion: SSB comprises a considerable source of total
daily intake among adults with diabetes and is higher among those who are
unaware of their diabetes, lower income or overweight/obese.

608-P

The Food Environment of California Children’s Hospitals
Lenard I. Lesser, Dana E. Hunnes, Lenore Arab Los Angeles, CA; Deborah A.
Cohen Santa Monica, CA
How food is presented and displayed influences what people purchase and
consume. Hospital cafeterias are settings that influence the diets of patients,
their families, and hospital employees. Currently there are no objective
measures of the food environment of hospital cafeterias and the degree to
which they influence dietary choices. Our goal was to assess how hospital
cafeterias promote various foods and nutrients to consumers. Methods &
Results: We are using a previously developed tool, the Nutrition Environment Measures Scale for Restaurants (NEMS-R), to evaluate the food environment of all 14 children’s hospitals inCalifornia and score the healthiness
of the food environment on a scale of -27 to 63. Because NEMS-R focuses
on nutrients and pricing, but does not capture displays like impulse buys of
candies and cookies at the cash register, we augmented the tool to capture
these factors. Our first assessment of a children’s hospital cafeteria scored
20-a low midrange score. The hospital scored highly in nutritious food
availability, such as whole wheat bread, vegetables, and fruit, but poorly on
labeling, pricing of healthy items, portion sizes (too large, especially for
desserts), and placement of high calorie foods in areas that promote impulse
buys. Conclusion: The NEMS-R can provide a standard measurement tool
for the food environment at children’s hospitals. Hospitals can use this scale
to improve the food environment for patients, staff, and visitors. Results
will be presented for all 14 children’s hospitals in California.

609-P

It’s the Season! Seasonal Changes of MyPyramid Food Groups
in Weekly Sunday Grocery Store Sale Advertisements
Lisa Jahns, Leah D. Whigham, Bonita Hoverson, Angela Scheett, LuAnn
Johnson Grand Forks, ND; Collin R. Payne Las Cruces, NM; Sibylle Kranz
West Lafayette, IN
Background: Faced with tens of thousands of food choices, consumers
frequently turn to promotional advertising, such as Sunday sales circulars, to make purchasing decisions. To date, little research has examined
the content of sales circulars over multiple seasons. Methods: Food items
from 12 months of Sunday sales circulars from a Midwestern grocery store
chain were coded based on the four seasons and the Dietary Guidelines
for Americans—as implemented by MyPyramid foodgroups; changes in
relative proportions of foodgroups advertised were compared across seasons
and interactions with season examined using proc GENMOD in SAS v. 9.2.
For author conflict of interest information, see page S228 S179

obesity 2010 Abstract supplement
POSTER ABSTRACTS – Sunday, October 10, 2010
Results: Consistent differences in the relative proportions of foodgroups and
subgroups were found. Meat and beans comprised the single largest group
(25% of total items) compared to milk (10%), and vegetables (8%). Fewer
dark-green and orange vegetables (vs. all other vegetables) were advertised
(P < 0.001), with a significant interaction between seasons (P = 0.045).
Fruits comprised 7% of foods, with twice as much whole fruit offered
(67%) vs. fruit juice (33%; P < 0.001). There was a significant interaction
by season, with the highest proportion of whole fruit offered in summer
(83%), compared to fall (58%; P = 0.003). Added sugar fluctuated strongly
by month and peaked in October and December. Conclusions: This study
reveals variations in promotional advertising by season for some but not all
foodgroups. Foods were not advertised in the proportions recommended
by MyPyramid. As advertising influences many consumer choices, grocery
store ads are a potential target for obesity prevention.

610-P

BMI and Dietary Intake Among Urban Core Adolescents
Savannah J. Maxwell, Susan P. Harvey, Cheryl A. Gibson Kansas City, KS
High BMI among U.S. adolescents has reached alarming rates while dietary
intakes are not meeting national recommendations. Being overweight and
inadequate diet continue to disproportionately affect multi-ethnic populations. This ancillary analysis of a larger study was performed to examine
dietary habits and BMI compared to US averages in 769 children (grades
6-8; age 10-15y) from two urban core middle schools. Height and weight
were measured and BMI percentile calculated. Surveys were administered
to identify demographic and dietary information including fruit, vegetable,
and fat intake. This population was 64% African American, 12% Hispanic,
10% Caucasian, and 14% other race/ethnicities. Participants showed a lower
incidence of being overweight (BMI percentile) at 19.5%, but a higher
incidence of being obese (BMI≥ 95th percentile) at 26% when compared to
national rates of 32% and 17% respectively. Students reported an average
intake of 2.15 fruit and 1.75 vegetable servings per day which is slightly
higher than the average among US teens (Project EAT) of 1.80 fruit and
1.56 vegetable servings. Results are similar to current NHANES findings
that diets among adolescents are high in fat. Analogous with national averages, teens from this population had high BMI rates and were not meeting
the USDA recommendations for dietary intakes of 5-7 servings of fruits
and vegetables with less than 30% calories from fat. Interventions aimed at
this age group may play a valuable role in increasing fruits and vegetables,
lowering fat intake, and having a positive effect on body composition.

611-P

BMI, Perceived Weight Status, Physical Activity, and Dietary
Consumption Between Middle and High School Students
Carol Costello, Betty Greer, Marsha Spence, Eugene Fitzhugh, Robert Muenchen,
Naima Moustaid-Moussa Knoxville, TN
This study’s overall objective was to determine if differences exist for BMI,
perceived weight status, physical activity, and dietary factors in a sample of
1,129 middle school (MS) and 685 high school (HS) students, who participated in a national creative problem-solving competition. Grade appropriate
YRBS surveys were administered and BMI was determined from actual
height and weight measurements. No differences existed between BMI
categories or BMI percentiles between the middle and high school students.
A total of 13.5% of the adolescents were classified as overweight and 8.7%
obese. Compared to middle school students, more high school students perceived themselves as being overweight (22.4% HS vs 17.1% MS) and were
trying to lose weight (32.4% HS vs 24.3% MS). There were no differences
in fruit and vegetable or milk consumption, but more high school students
consumed one or more sodas per day than did middle school students
(27.6% HS vs 17.9% MS). There were no differences between groups in
TV watching, but more high school students played three or more hours of
video/computer games on a school night than middle school students. Moreover, fewer middle school students attended daily physical education classes
than high school students (20.9% MS vs 38.3% HS), but more middle
school students met the physical activity requirement of 60 minutes per day.
This study highlights the greater behavioral risk profile of high school students and suggests that the middle school level is a very appropriate point of
intervention to prevent many risk behaviors.
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612-P

Parental Correlates of Children’s Fat Consumption
Christina Eisenberg, Guadalupe X. Ayala, Nanette V.L. Lee, Noe C. Crespo San
Diego, CA; Kirsten Corder Cambridge, United Kingdom; Michelle Zive San Diego,
CA; Christine M. Wood Del Mar, CA; John P. Elder San Diego, CA
Childhood obesity prevalence in the US has more than doubled in the past
20 years. The home environment, especially parental influences, plays a
critical role in the development of a child’s food preferences and consumption patterns. Parents influence their children’s diets through modeling,
availability, and various parenting practices. This cross-sectional study
used baseline data from the MOVE/me Muevo project, a recreation sitebased obesity prevention and control intervention of 541 children and their
families who resided in San Diego County. This study tested a model of
parenting on children’s fat intake, including household rule setting, parent modeling of rules, parent social support, and parent-mediated family
behaviors. Preliminary bivariate correlations determined that children’s fat
consumption was lower among parents who (i) set household rules for their
family members, (ii) who abided by the rules set for their families, (iii) who
limited the frequency with which their children ate in front of the television, (iv) engaged in screen time activities per week, and (v) consumed
meals away from home (all p ≤ 0.05). Subsequent multivariate analyses will
control for important covariates, such as income. This study highlights the
importance of parenting in behaviors related to childhood obesity. Results
are consistent with previous research that has found relationships between
parenting practices and children’s eating behaviors. Parents who impose
household rules, who themselves adhere to the rules, and who facilitate
healthy behaviors at home may see favorable outcomes in their children’s
eating habits.

613-P

Underreporting of Energy Intake in Obese, Obese Type 2 Diabetic
and Normal Weight Adolescents and Young Adults
Zhiqian Gao, Philip R. Khoury, Amy Shah, Thomas R. Kimball, Elaine M. Urbina
Cincinnati, OH; Stephen R. Daniels Denver, CO; Lawrence M. Dolan, Sarah
Couch Cincinnati, OH
Underreporting of food and energy intake (EI) is widely recognized in
obese individuals, but is rarely reported in studies pertaining to type 2
diabetes (T2), where a significant proportion of the population are usually
obese. This study examined the extent and determinants of underreporting
of EI in a population of obese (O), obese T2, and normal weight (N) adolescents and young adults. 526 participants, ages 10-24 (211 N, 179 O, 136 T2;
65% female; 57% % non-Caucasian) completed a 3 day food record, which
was reviewed and analyzed by an experienced dietitian using the Minnesota NDSR Software (2008). Total energy expenditure (TEE) was derived
using the Actical ®Activity Monitor. Underreporting status (UR_status)
was calculated as reported (r) EI/TEE 1 SD below 100%. O and T2 had
lower average rEI/TEE (74% and 66% respectively) than N (107%). BMI,
age and group, but not sex and race, were significant determinants of rEI/
TEE (R2=0.30, p<0.0001). Increased BMI was significantly associated with
decreased rEI/TEE (β=-0.0115, p<0.0001). Age was positively correlated
with rEI/TEE (β=-0.0135, p=0.0008). After adjusting for BMI and age,
there was a significant difference in rEI/TEE among groups (higher rEI/TEE
in N than in O and T2, p=0.0013). Logistic regression revealed that only
BMI and age were important in predicting UR_status. Underreporting was
lower after age 19 (53.5% < age 19, 37 % > age 19, p=0.0003). Underreporting of EI is common in O and obese T2 adolescents and young adults,
worsens with increasing weight status, and improves with age (>19 years).

614-P

Beverage Intake of Canadian Children 2-18 Years and Its
Relationship to Overweight and Obesity
Adrienne Danyliw, Nooshin Nikpartow, Susan Whiting, Hassanali Vatanparast
Saskatoon, Canada
Sugary beverage intake in North America has risen in past decades, while
the prevalence of overweight and obesity among children has increased. Our
objective was to use cluster analysis to examine the relationship between
beverage patterns and BMI among Canadian children using nationally
representative data. Methods: Data from the Canadian Community Health
Survey 2.2 (2004) were used. Dietary information was collected via 24-hr
recall. Data on demographics, socio-economic status, and physical activity
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were collected by interview. Subjects 2-18y (n=10,038) were included if
they had complete anthropometric, dietary and socio-demographic information. The following age-sex groups were created: 2-5y (male & female),
6-11y female, 6-11y male, 12-18y female, 12-18y male. Beverage data were
extracted and categorized. Cluster analysis was used to identify beverage
patterns by age-sex groups. Body mass index, nutrient data and sociodemographics were compared across clusters. Logistic regression was used
to determine the relationship between overweight and obesity and beverage
patterns. Results: Five beverage clusters emerged for children 2-5y, six
clusters for 6-11y (both sexes), and 4 clusters for 12-18y (both sexes). No
significant relationship emerged between beverage pattern and BMI among
children 2-5y, girls 6-11y, or 12-18 year olds. Boys 6-11y whose beverage
pattern was characterized by “soft drink” intake (553g ±29) had increased
odds of overweight/obesity (OR 2.1, 95% C.I. 1.16-3.87) compared to a
“moderate” beverage pattern. Across age groups, older boys and girls drank
more sugary beverages than preceding groups after accounting for energy
intake (p<0.05). Extra calories from sweetened beverages may contribute to
overweight and obesity.

615-P

Skipping Breakfast Associated With Increased Fat Mass and Risk
for Obesity in a Sample of Chilean Adolescents
Estela Blanco, Suzanna Martinez La Jolla, CA; Marcela Reyes, Raquel A. Burrows
Santiago, Chile; Sheila Gahagan La Jolla, CA
Background: Meal habits and food intake rhythms may be markers of risk
for obesity. Regular consumption of breakfast has been studied as a protective factor for obesity. We assessed the role of breakfast consumption on
fat mass and overweight/obesity status in a sample of Chilean adolescents.
Methods: We assessed 166 adolescents who were part of an iron deficiency
anemia preventive trial during infancy. At this evaluation, eating habits were
determined with a standardized questionnaire. After an overnight fast, we
measured anthropometry and dual energy X-ray absorptiometry (DXA).
Using World Health Organization growth standards, we determined body
mass index (BMI) percentile. Fat mass index was calculated as follows:
(fat mass [kg]/ height [m2]). Results: Participants were 16- to 17-yrs old,
52% female, 33% 85th %ile BMI, average BMI 61st %ile, and 25% reported
not usually eating breakfast. Participants who did not eat breakfast had
higher BMI compared to those who did (74th%ile vs 57th %ile, p<0.001) and
were more likely to be overweight/obese (p<0.05). In addition, those who
did not eat breakfast had significantly higher fat mass (p < 0.05), higher
fat mass index (p < 0.05), and poorer overall eating habits (p < 0.001)
compared to those who ate breakfast. Conclusions: Breakfast consumption
was associated with lower BMI and fat mass and better overall eating habits
in a sample of low- to middle-income Chilean adolescents. Future studies
should examine potential mechanisms that might explain these associations.

616-P

Beverage Consumption Among College Freshmen
Soma Roy, Aydin Nazmi, Heather S. Smith, Kris Z. Jankovitz, Ann Yelmokas
McDermott San Luis Obispo, CA
Background: Daily water intake recommendations include six to eight
8-ounce glasses (NLM-NIH 2009). We hypothesized that among college
freshmen, water intake would be associated with soda consumption. For
those who drank soda, we investigated other beverages they tended to
consume. Methods: We used cross-sectional data from the baseline Cal
Poly FLASH Longitudinal College Study, a health and lifestyle survey
among college freshmen. Information was collected on the consumption
of non-alcoholic drinks including soda, coffee, water, and others via food
frequency questionnaire. Results: We had complete data on 1251 (31% of
the freshmen class) individuals, of whom 21% reported drinking water at
most once a day. Soda consumption was found to be associated with water
intake (p<0.0001). Overall, diet soda drinkers had odds 1.5 (95%CI: 1.0,
2.3) times higher than non-diet soda drinkers, of drinking water more than
once a day. An association was found between soda consumption and coffee
consumption (p<0.0001). The odds of drinking coffee more than once a day
were 2.4 (95%CI: 1.7, 3.6) times higher for those who mostly drank diet
soda than those who mostly drank non-diet soda. Conclusion: Differential
patterns of water, soda, and coffee consumption were observed. College
freshmen who drank diet soda tended to drink more water, but also more
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coffee compared to drinkers of non-diet soda. Public health strategies on
college campuses should consider the potential health consequences of
excess consumption of caffeinated, high calorie or sugary beverages alongside inadequate consumption of water.

617-P

Results From the Merenda Cross Over Trial: Evaluating the Effect
of Brand on Ad Libitum Snacking After School Free Time
Dario Gregori Padova, Italy; Marco Ghidina, Laura Franchin Trieste, Italy; Paola
Berchialla Torino, Italy; Francesca Foltran Padova, Italy
Introduction: Effects of advertising, TV viewing, sedentarity, as well as
snacking have been proposed to have a potential association with overweight and obesity in children. The mechanism is etiologically grounded
on the higher caloric intake of snacks, which consumption is promoted by
advertising and branding of snacks. Methods: 96 children between 6 and 11
years old have been randomized to three groups: No exposure to TV, Exposure to TV and Exposure to TV and advertising. All children were asked to
eat ad-libitum during the afternoon break a set of sweet snacks. The sample
has been stratified according to age, gender and brand awareness. Brand
Awareness has been assessed via the SNABAI (Snacks Brand Awareness
Instrument), a flash card based instrument targeted at estimating snacks
‘brand knowledge in children. The study was designed to have a 0.80 power
to detect a 0.5 SD units difference between either exposure groups and the
no-exposure. Total quantity (grams) and overall intake (calories) has been
computed after a 20 minutes time of eating. Analyses have been based on
ANCOVA and adjusted by socioeconomic status. Results: Mean amount
eaten and mean calories intake are show no significant differences are
emerging. Conclusion: In an ad-libitum eating experiment on snacks, awareness of branding does not seem to have an effect on the amount eaten both
in terms of caloric intake and of overall quantity. This is also not changing
according to TV exposure.

618-P

Results From the Merenda Cross Over Trial: Evaluating the
Environmental Effects on Ad Libitum Snacking After School Free
Time
Dario Gregori Padova, Italy; Marco Ghidina, Laura Franchin Trieste, Italy; Paola
Berchialla Torino, Italy; Francesca Foltran Padova, Italy
Introduction: Effect on TV viewing and advertising as well as snacking have
been proposed to have a potential association with overweight and obesity
in children. The mechanism is etiologically grounded on the lower calories
expenditure associated with TV viewing and the increased intake due to
TV dstraction and snack advertisements. Methods: 96 children between 6
and 11 years old have been randomized to three groups: No exposure to
TV, Exposure to TV and Exposure to TV and advertising. All children were
asked to eat ad libitum during the afternoon break a set of sweet snacks. The
sample has been stratified according to age, gender and brand awareness.
The study was designed to have a 0.80 power to detect a 0.5 SD units difference between either exposure groups and the no-exposure. Total quantity in
grams and overall intake in calories has been computed after a 20 minutes
time of eating. Analyses have been based on ANCOVA and adjusted by
socioeconomic status. Results: Mean (SD) amount eaten and mean (SD)
calories intake show no significant differences are emerging. Conclusion:
Effect of TV and advertising does not seem, in a controlled experimental
setting, to show any significant relation with neither the amount eaten nor
the caloric intake in children due to snacks.

619-P

Improvements in Beverage Patterns By School-Age Children
Could Save 10% of Daily Calories on Average
Ronette Briefel, Allison Hedley Dodd Washington, DC; Ander Wilson
Cambridge, MA; Charlotte Cabili Washington, DC
Using 24-hour dietary recall data collected in the 2005 Third School
Nutrition Dietary Assessment Study (SNDA III), we simulated the effects
of improvements in beverage selections at school and away-from-school
among children attending public schools in the U.S. (n=2,314). Sugarsweetened beverages (SSBs), whole/2% milk, and flavored milks consumed
at meals were switched to unflavored skim/1% milk. SSBs consumed at
non-meal eating occasions (snacks) were switched to water. We estimated
For author conflict of interest information, see page S228 S181
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the average number of calories saved by making these changes across all
children. Analyses were conducted by gender, school level, race/ethnicity
group, and weight status. Overall, these changes translated to a savings of
205 calories or a 10% calorie savings (205/2109) across all children (8%
among children in elementary school, 11% in middle and high schools).
SSBs accounted for 75% of calorie savings on average (153/205). Eighty
percent of the daily calorie savings were attributed to potential improvements away-from-school; more than half of this change was due to changing SSBs to unflavored skim/1% milk at meals and approximately one-third
was due to changing SSBs to water at non-meal eating occasions. Twenty
percent of the daily calorie savings were attributed to potential improvements in beverages obtained at school, mainly due to the switch from
flavored to unflavored skim/1% milk. Results were consistent across school
level, gender, race/ethnicity, and weight status. These findings have implications for improving children’s food environments for policymakers, health
professionals, nutrition educators, and parents. This research was funded by
the Robert Wood Johnson Foundation.

620-P

Whole Grain Consumption Is Inversely Associated With BMI-Z
Score in Rural School-Aged Children
Silvina F. Choumenkovitch, Nicola M. McKeown, Raymond Hyatt Boston, MA;
Vivica Kraak Washington, DC; Christina Economos Boston, MA
Background: In pediatric populations, limited information is available
on the relationship between diet and body mass index (BMI). This study
examined the relationship between whole grain (WG) intake and BMI in
rural children ages 6 -12 years. Methods: Diet, lifestyle and BMI-z score
measures were available on 790 children (454 girls and 336 boys) participating in the CHANGE study, an obesity prevention intervention in 8 rural
communities. General linear models were used to examine the cross-sectional associations between WG intake, BMI-z score and the proportion of
children classified as overweight or obese (BMI-z score above 85th percentile). Dietary intake was assessed using the Block food screener. Children
were classified into three categories of WG intake: < 1, between 1-1.5
and > 1.5-oz equivalents/day. Results: After adjusting for age, sex, race,
physical activity and state of residence, WG intake was inversely associated
with BMI-z score (0.95 vs. 0.64 in the lowest compared to the highest WG
category; P- trend =0.007) and with percentage of children categorized as
overweight or obese (48.7 vs. 38.4% in the lowest compared to highest WG
category; P- trend =0.048). Further adjustment for potential dietary predictors of body weight (fruit, vegetable and dairy intakes), did not substantially
change the association between WG intake and BMI-z score (P- trend
=0.026) but attenuated the association between WG intake and percentage
of overweight or obese children (P- trend =0.12). Conclusion: Increasing WG intake as part of an overall healthy lifestyle may be beneficial for
children to maintain a healthy weight.

621-P

MY LA: Empowering Overweight Latino Youth to Conduct
Community Obesity Prevention
Camille D. Dennard, Donna Donna Spruitj-Metz Alhambra, CA; Gisele Ragusa
Los Angeles, CA; Lourdes Baezconde-Garbanati Alhambra, CA
Background: Interventions to increase physical activity and dietary changes
in underserved minority youth have been minimally effective. Culturally
tailored interventions that empower youth to take action for their own health
and advocate for changes in their families and communities are needed.
MY LA uses Freirian empowerment theory to develop, implement and
evaluate a youth-focused training to change obesity-related behaviors at the
interpersonal, familial and/or community level. Methods: 8 Latino teens
(mean age 15.5, SD, 75% male) participated in this pilot project consisting of a one-week obesity prevention empowerment camp followed by a
7-month placement in local community organizations. Youth developed and
implemented community action plans to increase physical activity and/or
healthy eating. Qualitative and quantitative data were collected at pre-test
and at regular intervals during the intervention. Measures included: youth
empowerment, semi structured journal entries, and process qualitative data.
youth. Results: MYLA in its first year showed youth scored low on empowerment at pre-test, showing improvements over time. Scores increased from
mean baseline (on a 4-point rubric) of 1.84, to a current mean rating score
at last data collection of 2.89. Qualitative data indicate changes in sugary
S182 For author conflict of interest information, see page S228

beverage consumption, increased knowledge of food labels, and increased
awareness of local farmers markets as options for purchasing fresh fruits
and vegetables in their communities. Conclusions: Data suggests the intervention may have a positive impact on youths’ perception of their ability to
positively change their own behavior and impact their communities. This
novel intervention has implications for curbing the obesity epidemic among
high-risk Latino youths.

622-P

Comparison of Dietary Intake Between Schizophrenic Individuals
and the General Population
Joseph Ratliff, Jessica Barber, Laura Palmese, Erin Reutenauer, Bruce Wexler,
Cenk Tek New Haven, CT
With the prevalence of obesity on the rise worldwide, schizophrenia patients
represent a particularly vulnerable population. We compared the nutritional
composition of the diet of 47 schizophrenic individuals (29 women and 18
men with a mean age= 46.3) with 125 age, gender, and ethnicity matched
controls (75 women and 50 men with a mean age= 46.9) from the 20052006 National Health and Nutrition Examination Survey (NHANES) using
a 24-hour diet recall. The Body Mass Index (BMI) and waist circumference
of the schizophrenia group were significantly greater than the NHANES
group (p < .001). The schizophrenia group consumed significantly more
calories than the NHANES group, but the relative percentages of calories
obtained from carbohydrate, fat, and protein were not different between
groups. No intake differences were found between gender and ethnicities in
the schizophrenic group. Additionally, schizophrenic individuals consumed
significantly more fiber, calcium, potassium, iron, folate, zinc, and sodium
than the reference group. These findings suggest that schizophrenic individuals make similar dietary choices to the general population, but seem to
eat larger portions.

623-P

Subsidization of Fruits and Vegetables in an Urban Supermarket
Leads to Increases in Purchasing and Intake of Fruits and
Vegetables, As Well As Weight Loss
Dominica B. Hernandez, Beatriz M. Cole, Maria Bernales-Korins, Lauren
Dean, Sara Dove, Christopher N. Ochner, Allan Geliebter, Laura E. Kolbe
New York, NY
Aim: The current study is an ongoing environmental intervention to test the
effects of discounting fruits and vegetables on purchasing and consumption
of the discounted foods, as well as changes in weight and body composition. Method: Overweight (BMI =30.9±4.8; age =38.4±13.8) participants
(n =31; 21F, 10M) were recruited from two urban grocery markets in
NYC. Participants were randomized to experimental group receiving a
50% discount on selected fruits and vegetables and low calorie drinks or
a control group receiving no discount. Food intake data was collected by
food records, and body weight and composition was measured using a BIA
scale. Results: During the intervention period, purchasing of discounted
menu items differed significantly between groups (F (1, 30)=10.95, p=.003),
increasing within the experimental group, with no difference in fruit and
vegetable consumption between groups. However, within the experimental
group, consumption of discounted fruits and vegetables increased significantly from baseline period to intervention period (t (15)=3.45, p =.004)
with no increase within the control group.No significant difference in body
weight was found between groups; however within the experiential group
weight decreased from baseline to post-intervention (p=.023). Conclusion:
Results suggest subsidization of fruits and vegetables can have a positive
influence on consumption of these foods as well as lead to weight loss.

624-P

The Effect of Family Meals on Body Mass Index Among Canadian
Adolescents
Marisa A. Murray, Atif Kukaswadia, Katherine Henderson, Annick Buchholz,
Martine F. Flament, Gary S. Goldfield Ottawa, Canada
Background: Family meals have been identified as a protective factor
against increased adiposity among youth. However, gender differences with
respect to the relationship between frequency of family meals and body
mass index (BMI), controlling for specific environmental and behavioral
risk factors, have not been investigated. Thus, the purpose of this study was
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to comparatively examine the relationship between family meals and BMI
in Canadian male versus female adolescents, while controlling for potential
confounds such as unhealthy eating habits, family cohesion, parental
education, and adolescent age and physical activity. Methods: Research
participants included 980 male and 1285 female students (Mage = 14.10,
SD = 1.62) recruited from middle schools and high schools in the Ottawa,
Canada region. Participants completed validated measures to assess the
frequency of family meals and risk factors associated with overweight and
obesity. Results: Multiple Linear Regression analyses revealed that the frequency of family meals (β = -.09, t = -2.79, p < .01) was only significantly
predictive of reduced BMI for females (F(7, 1093) = 15.76, p < .01) but not
males, after controlling for potential confounds. The frequency of family
meals explained 9% of variance in BMI (adjusted-R2 = .09). Conclusions:
The gender differences observed in this study are novel and striking. Eating
together as a family may be a protective factor against increased BMI in
female adolescents but not male adolescents, even while controlling for
potential confounds. Future research is needed to explore and better understand the mechanisms underlying these gender differences.

625-P

Family Meals and Overweight/Obesity in Adolescents of Ho Chi
Minh City, Vietnam
Hong K. Tang, Trang H. Nguyen Hoang Ho Chi Minh City, Vietnam; Michael J.
Dibley Sydney, Australia
Objective: To examine the longitudinal associations between frequency of
family meals and overweight status in adolescents of Ho Chi Minh City
(HCMC). Methods: Data were obtained from five yearly assessments in a
prospective cohort study of 378 males and 407 females from 18 junior high
schools. Body mass index (BMI) was assessed and overweight/obesity was
defined using IOTF cut-offs. Dietary behaviors including family dinner and
breakfast were examined using questionnaires. Longitudinal Poisson regression models with generalized estimating equations were examined to assess
associations between family dinner and breakfast and overweight/obesity.
Results: At baseline in 2004, 3.5% of participants had family dinner “never
or only on some days” while 55% had “every day”, and 3.1% had breakfast
“never or only on some days”. There was a trend of increased frequency of
participants who had breakfast “never or on some days” from 2004 to 2009.
In 2009, 1.7% of girls and 3.0% of boys had the family dinner “never or
on some days”. The results of longitudinal multivariate analysis indicated
that having daily breakfast can reduce the risk of being overweight by 60%
(RR = 0.36, 95% CI: 0.15, 0.84), and having family dinner can reduce the
risk by 70% (RR = 0.28, 95% CI: 0.16, 0.50) after controlling for family
wealth indices, time spent watching TV, age and gender. Conclusion:
Intervention strategies that engage families, to promote frequency of having
family dinner and daily breakfast among adolescents, are needed to control the
development of overweight/obesity.

626-P
This abstract has been withdrawn.

627-P

Association Between the Family Nutrition and Physical Activity
(FNPA) Screening Tool and Cardiovascular Disease Risk Factors
in 10-Year Old Children
Kimbo Yee East Lansing, MI; Joey C. Eisenmann Grand Rapids, MI; Karin A.
Pfeiffer, Joseph Carlson East Lansing, MI; Gregory Welk, Michelle Ihmels Ames,
IA
Purpose: To examine the association of the FNPA screening tool, a
behaviorally based screening tool designed to assess the obesogenic family
environment and behaviors, with cardiovascular disease (CVD) risk factors
in 10-year old children. Methods: One hundred nineteen children were
assessed for BMI, total cholesterol and HDL-cholesterol, resting blood pressure, percent body fat (%BF), and waist circumference (WC). A continuous
CVD risk score was created using total cholesterol to HDL-cholesterol
ratio (TC:HDL), mean arterial pressure (MAP), and WC. The FNPA was
completed by parents. A lower FNPA score is indicative of a high-risk family environment. The associations between the FNPA score and individual
CVD risk factors and the continuous CVD risk score were examined using
correlation analyses. Results: Approximately 35% of the children were
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

overweight (19%) or obese (16%) based on CDC cutpoints. The mean
FNPA score was 24.6 + 2.5. No significant associations were found between
the FNPA score and TC:HDL (r = 0.1, p = 0.88) or MAP (r = -0.12, p =
0.20). Significant inverse associations were found between the FNPA score
and WC (r = -0.35, p<.01), BMI percentile (r = -0.38, p<.01), %BF (r =
-0.43, p<.01), and the continuous CVD risk score (r = -0.22, p = 0.018).
Conclusion: Children from a high-risk family environment as indicated with
the FNPA screening tool have a higher CVD risk factor profile than children
from a low-risk family environment. The FNPA screening tool can help
identify children that may be at risk for obesity and CVD development.

628-P

Food Label Use Among US Adults: Predictors and Effects
on Dietary Intakes
Xiaoli Chen, Youfa Wang Baltimore, MD
Objectives: To study what factors including sociodemographics, nutrition
knowledge/belief (NKB), and obesity may affect food label (FL) use, and
how FL use may affect dietary intake across ethnic and socioeconomic
groups. Methods: We used data from the 1994-1996 Continuing Survey of
Food Intake by Individuals (CSFII) and the 1998 Diet and Health Knowledge Survey (DHKS) for 2827 US adults aged 20-65 without chronic
diseases other than overweight/obesity. NKB was assessed using 11 questions. Diet was assessed using two 24-hour recalls. Multivariate linear and
logistic regression models were conducted. Results: Subjects who were
females, older, living in suburban areas, overweight/obese, and had better
NKB were more likely to use FL, e.g., for better NKB (OR: 2.24; 95%
CI: 1.69-2.96). Subjects who did not perceive a diet-disease link were less
likely to use FL (OR=0.52 (0.33-0.82)). Obese subjects (BMI≥30) were
more likely to check FL nutrients (OR=1.52 (1.06-2.19)). Linear models
showed that compared with non-FL users, FL users had higher HEI (Beta:
3.2; SE: 0.6), lower energy intake (kcal/day) (Beta: -146.7; SE: 49.8),
and higher intakes of fruits and vegetables (g/day) (Beta: 40.1, SE: 16.7).
Those checking FL nutrients were more likely to have a high HEI (≥80th
percentile) among Whites (OR=1.58 (1.14-2.18)) and the other ethnic
group (OR=6.10 (1.49-24.91)), but not in Blacks (OR=0.44 (0.10-1.99)) or
Hispanics (OR=1.12 (0.40-3.15)). The FL-HEI association varied little by
socioeconomic status. Conclusions: FL use is associated with improved diet
quality, but the association varies by ethnicity.

629-P

Caloric Intake on Shabbos and Its Relationship to Overweight
and Obesity in the American Orthodox Jewish Community:
A Pilot Study
Deborah A. Rosenberg, Charles Swencionis, Carol-Jane Segal-Isaacson Bronx,
NY
The American Orthodox Jewish community has specific cultural factors
that may contribute to overweight and obesity within the community.
This study looked at caloric consumption on Shabbos and whether or not
it is a contributor to obesity. Methods: 12 married or previously married women who identify as Orthodox Jews were recruited to do 24-hour
food-recalls over the phone. Each participant completed three Shabbos and nine weekday food-recalls over the course of three weeks. The
participants were divided into three weight-groups determined by BMI:
“normal” (18<BMI<25), “overweight” (25<=BMI<30), and “obese” (BMI
>=30). Results: t-tests showed a significant difference (p<0.001) between
caloric intake on Shabbos as compared to weekdays for all participants.
A repeated-measures ANOVA showed a significant difference (p=0.21)
between the “normal” group’s caloric intake as compared to a combined
“overweight” and “obese” group on both Shabbos and weekdays. When
excess calories, determined by the participants’ height, was studied, the
data showed a significant difference between the “normal” group and
the combined group for caloric intake on shabbos (p=0.035) but not for
caloric intake on weekdays (p=.151). Discussion: These results support
the hypothesis that all groups eat significantly more on Shabbos than
on weekdays. Since the data also show a significant difference between
groups in terms of excess caloric intake on Shabbos but not on weekdays,
this supports the theory that caloric intake on Shabbos is a contributing
factor to overweight and obesity within the American Orthodox Jewish
community.
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Comparison of Grocery Store Availability and Grocery Trip
Distances as Predictors of Food Intake
Nathan R. Mitchell, Simone A. French, David Van Riper, Melanie M. Wall
Minneapolis, MN
It has been hypothesized that greater availability of grocery stores leads to
a healthier diet. The best measure of availability has not been well studied.
The present study compared measures of grocery store location to grocery
trip distances and determined the strongest predictors of dietary intake.
Ninety urban/suburban households participating in a weight gain prevention
study contributed baseline data. Grocery store locations were determined
using a commercial database. Grocery purchase location was determined
through 4 weeks of household receipt collection. Dietary intake of targeted
foods was determined using a food frequency questionnaire. Hierarchical
regression was used to evaluate geographic measures as predictors of food
intake. Mean distance to the closest grocery was 1 mile, but mean distance
to purchase was over 3 miles for most households. Mean, median and
minimum purchase distance were only weakly correlated with availability
(-0.29 < r < -0.03 for 1 to 4 mile buffer counts and density, 0.22 < r <0.35
for distance to closest grocery). For fruit and vegetable intake, only distance
to closest grocery showed an (inverse) association (p=0.07). Purchase
distance and distance to closest showed weak associations with sugarsweetened beverage and snack/sweet intake, but outperformed buffer counts
and density. In urban and suburban areas, mobile samples bypass nearby
locations. Nevertheless, distance to closest grocery store outperformed
actual purchase distances in predicting fruit and vegetable intake. Sugarsweetened beverage and snack/sweet intake were poorly associated with the
geographic measures used.

631-P

Change in Children’s Milk Intake From Ages 10 to 13 Years Is
Associated With a Smaller Change in Percent Body Fat But the
Association Is Attenuated When Dietary Reporting Errors Are
Considered
Sabrina E. Noel Boston, MA; Kate Northstone, Pauline Emmett, Andy Ness
Bristol, United Kingdom; P. K. Newby Boston, MA
Introduction: There is conflicting evidence regarding the effect of milk
intake on body fatness. Inconsistencies across studies may be due to
dietary measurement error. Aims/Methods: This prospective study of 2,301
children in the Avon Longitudinal Study of Parents and Children (ALSPAC)
examined the relationship between milk intake and body fatness. Diet was
obtained at ages 10 and 13 y using 3-day diet records and body composition was measured using dual energy X-ray absorptiometry at ages 11 and
13 y. Total milk servings were calculated based on 244g for regular milk
(equivalent to 8oz). Multivariate general linear models modeled associations
between change in milk intakes (servings/d) and change in percent body fat,
adjusted for age, sex, baseline BMI, pubertal status, social class, maternal
BMI and changes in dietary intakes and physical activity. Implausible
reporters were identified based on cut-points for ratios of energy intake to
predicted energy expenditure that included physical activity from accelerometers. Results/Conclusions: After adjustment, a 1 serving increase in total
milk was associated with a smaller change in percent body fat (β=-0.30,
95%CI: -0.59, -0.02, P=0.04); further adjustment for total energy and
calcium attenuated associations. In a final model adjusted for dietary reporting errors at ages 10 and 13 y, the association between milk and change in
percent body fat was attenuated (β=-0.27, 95%CI: -0.56, 0.02, P=0.07). In
conclusion, associations between milk and body fat may be mediated in part
by calcium and energy intake, but the inverse relationship was no longer
significant after accounting for reporting errors.

632-P

Access to Snack Foods Coupled With High Maternal Restriction
Predict Greater Adiposity in Girls
Brandi Y. Rollins, Eric Loken, Leann L. Birch University Park, PA
Background: Parents may employ several feeding strategies to restrict
children’s intake of palatable snack foods such as limiting how often
and how much these foods are made available and accessible within
the home. However, given children’s limited abilities to delay gratification, high restriction coupled with easy access to restricted foods may
be associated greater adiposity and obesogenic eating behaviors among
S184 For author conflict of interest information, see page S228

children. Methods: The sample included 169 non-Hispanic white families.
Parents reported the availability of 7 palatable snack foods and whether
these foods were kept within their daughter’s reach (i.e. accessibility).
Daughter’s height and weight, and psychosocial measures such as EAH
were assessed. Results: Latent Profile Analysis revealed 3 patterns of
restriction: low restriction (LR), high restriction with low access (HR-low
access), and high restriction with high access (HR-high access). HR-high
access mothers had daughters with greater %BF and %BMI from 9 to
13 y, relative to LR mothers; HR-low access mothers did not differ from
either group. Both HR-high access and HR-low access mothers had
daughters with greater EAH from 9 to 13 y, relative to LR mothers. No
associations with fathers’ restriction were observed. Conclusion: Mothers
who practiced high restriction but who made restricted foods accessible
had daughters with higher %BMI and %BF during preadolescence. High
maternal restriction regardless of accessibility was associated with greater
EAH from 9 to 13 y. Differences in parental weight status, and daughters’
dietary consumption and eating behaviors by pattern membership will be
discussed.

633-P

Sugar-Sweetened Beverages and Visceral Adiposity in Adults
Andrew Odegaard Minneapolis, MN; Audrey C. Choh, Bradford Towne, Stefan
A. Czerwinski Dayton, OH; Ellen W. Demerath Minneapolis, MN
Frequent sugar-sweetened beverage (SSB) intake is associated with
increased obesity; however SSB intake has not been examined in relation to adipose tissue deposition within the abdomen. We examined the
cross-sectional associations between SSB intake in relation to visceral
adipose tissue (VAT), abdominal subcutaneous adipose tissue (ASAT),
BMI and total body fat (TBF) in 867 white (91%) and African-American,
non-diabetic men and women (mean age 50.0). Total VAT and ASAT
masses were measured using multiple image abdominal magnetic resonance
imaging (MRI). VAT% of total abdominal adiposity was calculated as
[(VAT/VAT+ASAT)*100]. Dietary history was collected using a 136-item
Willett FFQ. SSB intake was categorized as 0, 1-2/wk, 3-6/wk, ≥1/day.
Multivariate adjusted means of adiposity measures across SSB intakes were
estimated using least-squares means from general linear models adjusting for demographics, height, cigarette smoking, physical activity, dietary
confounders and energy intake. BMI (p=0.04), but not TBF (p=0.76), was
associated with SSB intake. Including BMI in the subsequent models, we
observed increasing mean VAT% with increasing frequency of SSB consumption (0=29.9%, 1-2/wk=31.4%, 3-6/wk=32.2% and ≥ 1/day =32.5%),
p=0.01. This was due to both increasing VAT mass (2.15, 2.20, 2.30, 2.38
kg, p=0.04) and decreasing ASAT mass, (4.72, 4.75, 4.49, 4.15 kg, p=0.007)
across SSB intake. Thus, individuals with frequent SSB consumption had a
more adverse abdominal adipose tissue deposition pattern than those with
less frequent consumption, suggesting the need for prospective studies
to clarify potential causal relationships between diet and adipose tissue
deposition.

634-P

Dietary Behavior of Urban, Physically-Disabled Adults:
Preliminary Findings From the Health Empowerment Zone (HEZ)
Study
Lisa Tussing-Humphreys Baton Rouge, LA; Van Nguyen, James Rimmer, Yochai
Eisenberg, Carol Braunschweig Chicago, IL
Background: Obesity is more prevalent in adults with physical and other
types of disabilities than in non-disabled populations. Despite this, few
studies have investigated dietary behavior of physically-disabled adults.
Objective: To evaluate dietary behavior and assess associations with body
mass in a group of physically-disabled urban-dwelling adults. Design:
Dietary behavior related to fat and fiber, food acquisition, home food
availability, nutrition knowledge, anthropometric measures and demographics were obtained from urban-dwelling physically-disabled adults
in Chicago, IL. Results: Seventy-three adults, mean age of 51 (± 14)
years were recruited [men (n=29) and women (n=44)]. More than 50%
of participants reported use of a wheelchair (n=41). Mean BMI for males
was 36.6 ± 18.46 kg/m2 and in women was 33.6 ± 13.48 kg/m2, respectively. Only 16% (n=11) of participants reported traveling independently
to acquire groceries and 20% (n=15) self-prepared meals daily. Body mass
was inversely associated with positive dietary fiber-related behaviors.
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Conclusion: Thorough understanding of the dietary behavior of urban,
physically-disabled adults is necessary for the design and execution of
successful obesity prevention and intervention strategies for this unique
population.

Early Life Influences on Obesity
635-P

Determinants of Excessive Weight Gain and Overweight Status
in the First Three Months in Chinese Infants
Jianduan Zhang Wuhan, China; Jingxiong Jiang Beijing, China; John H. Himes
Minneapolis, MN; Jing Zhang, Junxin Shi Wuhan, China; Xiaona Huang Beijing,
China; Shuhua Shi Wuhan, China
Objective: To investigate the potential indicators of excessive weight gain
and overweight status in the first three months of life. Design: Longitudinal,
community-based cohort study in China. Subjects: 930 healthy neonates
(489 boys and 441 girls) in three cities were recruited and followed up
to 3 months of age. Body weight and length were collected at birth, 1st
and 3rd months. Results: Sis percent of subjects are preterm; 1.6% low
birth weight; 67.0% delivered by C-section; 87.3% are from one-child
families and 41.0% live in extended families. Prevalences of overweight
and obesity status (re WHO BMI standards) increased over time in both
genders, reaching 24.5% and 20.9% for boys and 12.0% and 7.8% for girls,
respectively. Logistic regression analysis indicates overweight status at
3 mo (≥85th p BMI) is significantly associated with living in an extended
family [OR1.43(95%CI: 1.01-2.02)], proportion of breastfed [OR 0.46
(95%CI:0.23-0.91)] and birth weight [OR 2.09 (95%CI: 1.45-3.02)].
Logistic regression of excessive 3 mo weight gain (≥85th p BMI) is significantly associated extended family structure [OR 1.51 (95%CI: 1.12-2.02)],
proportion of breastfed [OR 0.75 (95%CI:0.59-0.94)] and maternal education [OR 1.61(95%CI: 1.11-2.33)]. Girls are at higher risk of excessive
weight gain during their first 3 months than boys [OR 1.43 (95%CI:1.071.90)]. Conclusion: Analyses indicate a trend of increasing overweight
status in early infancy. Breastfeeding provides a preventive effect for early
excessive weight gain and overweight status. The results concerning birth
weight, family structure and maternal education suggest potential targets for
intervention.

636-P

Fetal Weight Gain By Prenatal Ultrasound Predicts Childhood
Obesity
Margaret Parker, Emily Oken, Mandy Belfort, Sheryl Rifas-Shiman, Matthew
Gillman Boston, MA; Vincent Jaddoe Rotterdam, Netherlands
Background: Higher birth weight is associated with higher body mass
index later in life, but few studies have directly measured fetal weight
gain. Objective: Determine the extent to which fetal weight gain from
mid-pregnancy to birth predicts adiposity and blood pressure (BP) at
age 3 years. Study Design: Among 438 pregnant women in the Project
Viva cohort who were certain of their dates of last menstrual period, we
estimated fetal weight at 16-20 weeks gestation using ultrasound biometry
measures. We defined fetal weight gain as change in weight z-score based
on an internal reference, from 16-20 weeks to birth, and we measured
height, weight, and BP at age 3 years. Results: Mean ± SD estimated
weight at 16-20 weeks and birth were 234 ± 37 grams and 3518 ± 500
grams, respectively. After controlling for sociodemographics, maternal
BMI, and gestational age at both timepoints, a 1-unit increase in fetal
weight gain z-score was associated with slightly higher BMI z-score
at age 3 years (0.09 units [95% C.I. 0.01, 0.16]). This relationship was
unchanged by additional adjustment for maternal glucose tolerance,
weight gain, BP and smoking during pregnancy. The odds ratio for obesity
(BMI > 95th v. < 85th %ile) was 1.34 (95% C.I. 0.96, 1.86]). We did not
find associations of fetal weight gain with either the sum or ratio of subscapular and triceps skinfold thicknesses or with BP at age 3. Conclusion:
Greater fetal weight gain during the second half of gestation predicted
higher BMI z-score at age 3 years.

637-P

Gestational Weight Gain and BMI Trajectory in Adolescence
Hee-Jin Jun, Renée Boynton-Jarrett, Heather Corliss, Emily Oken, S. Bryn
Austin, Rosalind J. Wright, Matthew W. Gillman Boston, MA
Objective: To examine the associations of gestational weight gain with
children’s BMI trajectory from adolescence through young adulthood.
Study Design: Participants included 12,985 boys and girls in the Growing Up Today Study, who were 9 to 14 years old at baseline in 1996 and
followed to 2005. First we incorporated repeated measures of weight and
height into general growth mixture models (GGMM) to calculate BMI
trajectories from 9 to 23 years of age. Using multinomial logistic regression, we then studied associations of total gestational weight gain and
weight gain according to 2009 Institute of Medicine (IOM) guidelines with
BMI trajectory groups estimated from GGMM. Results: We identified four
distinct adolescent BMI trajectories: 1) healthy-growth, 2) healthy-to-obese,
3) steady-overweight, and 4) consistent-obese. After adjustment for gender,
race/ethnicity, residential region, household income, physical inactivity,
total calorie intake, and maternal pre-pregnancy BMI, compared to the
healthy-growth trajectory, greater maternal gestational weight gain was
positively associated with all 3 unhealthy BMI trajectories during adolescence (OR=1.13 per 5 kg [95% CI 1.05-1.22] for healthy-to-obese group;
OR=1.15 [95% CI 1.08-1.22] for steady-overweight group; and OR=1.20
[95% CI 1.07-1.35] for consistent-obese group). Compared with children
whose mothers gained “adequate” weight during pregnancy based on IOM
guidelines, children whose mothers gained “excessive” weight were at
increased risk of being in the steady-overweight group (OR=1.46 [95% CI,
1.22-1.74]). Conclusion: Higher maternal weight gainduring pregnancy is
associated with increased risk for experiencing unhealthy BMI trajectories
for their children during their adolescent years.

638-P

Term Newborn Size Among Obese Pregnant Women With Weight
Gain Outside the 2009 Institute of Medicine Recommendation
Kimberly K. Vesco Portland, OR; Andrea J. Sharma, Patricia M. Dietz Atlanta,
GA; Joanne H. Rizzo Portland, OR; William M. Callaghan, Lucinda England,
F. Carol Bruce Atlanta, GA; Donald J. Bachman, Victor J. Stevens, Mark C.
Hornbrook Portland, OR
Background: To determine risk of macrosomia, large- (LGA) and smallfor-gestational age (SGA) infants among obese women with gestational
weight gain (GWG) outside the 2009 Institute of Medicine recommendation (11-20 pounds). Methods: We evaluated 2,060 obese women (BMI
≥30 kg/m2) with singleton pregnancies resulting in live births at ≥37 weeks
who delivered within Kaiser Permanente, Northwest, between January 2000
and December 2005 and excluded women with any diabetes or hypertensive
disorders. GWG was calculated as last measured pre-delivery weight –
weight at pregnancy onset [within -180 to +90 days] and categorized in
pounds (lbs) as <0, 0 to <11, 11 to 20 (referent), >20 to 30, >30 to 40,
and >40. LGA and SGA were defined as birthweight-for-gestational-age
>90%ile and <10%ile, and macrosomia as >4500 grams. Multivariable
logistic regression was used to calculate the odds of LGA, SGA or macrosomia, adjusting for maternal characteristics. Results: Eighteen percent
gained <11 lbs or lost weight, 57% gained >20 lbs, and 31% gained >30
lbs. The prevalence of macrosomia, LGA, and SGA in this population was
4.3%, 19.7%, and 4.3%, respectively. There was no significant increase in
LGA or decrease in SGA between GWG of 11-20 lbs and 21-30 lbs. GWG
<11 lbs significantly increased the odds of SGA by 4-fold or higher, and
GWG >30 lbs doubled the odds of LGA. The odds of macrosomia significantly increased with GWG >20 lbs (Adjusted Odds Ratio (AOR) = 2.8,
GWG 21-30 lbs; AOR=5.9, GWG >40 lbs). Conclusion: Infant growth was
optimal for GWG within IOM recommendations.

639-P

Bedtime Bottle Use at 24 months of Age and Risk for Obesity
2 Years Later in a National Study of US Children
Rachel A. Gooze, Robert C. Whitaker Philadelphia, PA; Sarah E. Anderson
Columbus, OH
Background: Bedtime bottle use among toddlers is a modifiable behavior that
may contribute to the risk of early obesity by increasing caloric intake. Its
association with obesity has not been prospectively examined in a national
sample of US children. Methods: We analyzed data on approximately
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8,000 children in the Early Childhood Longitudinal Study – Birth Cohort, a
national study of US children born in 2001. Based on measured weight and
length/stature, children’s obesity status was determined at 9 and 24 months
of age (weight-for-height ≥95th percentile) and at preschool (BMI-for-age
≥95th percentile). At the 24-month assessment, parents reported whether
they usually put their child to bed with a bottle, and if so, what the bottle
contained. Other variables assessed included maternal obesity and education,
household income, breastfeeding, age of introducing complementary foods,
and the child’s race/ethnicity. Results: At the preschool assessment (children
were approximately 54 months of age), 18% of children were obese. At the
24-month assessment, 20% of children were obese and 16% were put to bed
with a calorie-containing bottle. After adjusting for potentially confounding
variables, use of a calorie-containing bedtime bottle at 24 months was associated with obesity at 24 months (Odds Ratio, 95% Confidence Interval =
2.0, 1.6 - 2.5) and at preschool (OR, 95% CI = 1.7, 1.4-2.0). Conclusions:
Children put to bed with a calorie-containing bottle at 24 months were more
likely to be obese in preschool. Avoiding this practice from birth may be a
potential obesity prevention strategy.

640-P

Maternal Plasma Leptin in Relation to Cord Blood Leptin and
Child 3-Year BMI Z-Score
Caroline E. Boeke, Christos S. Mantzoros, Sheryl L. Rifas-Shiman, Chloe A.
Zera, Matthew W. Gillman Boston, MA
Background: We previously found that higher umbilical cord blood leptin
was associated with lower age 3 BMI. Here, we examined the extent to
which maternal leptin predicts cord blood leptin and child 3-year BMI
z-score. Methods: We analyzed data from 857 participants in Project Viva,
a prospective cohort of pregnant women and their children. We measured
maternal plasma leptin during the second trimester of pregnancy, venous
umbilical cord blood leptin (in 404 of the individuals) at delivery, and age 3
age-sex-specific BMI z-score in the children. Results: Mean(SD) maternal second trimester leptin was 22.6(13.9) ng/mL, cord blood leptin was
8.9(6.5) ng/mL, and age 3 BMI z-score was 0.47(0.99). The correlation
between maternal and cord blood leptin was 0.07(p=0.17). After adjusting for household income, maternal sociodemographics, BMI, gestational
weight gain, age at blood draw, and glucose tolerance, and child age, sex,
race/ethnicity, and breastfeeding duration, children whose mothers’ leptin
was in the highest quintile had BMI z-scores 0.43 lower than those in the
lowest quintile (95%CI, -0.68,-0.16;p-trend=0.003). The effect estimate
was similar when we added cord blood leptin to the model (Q5 vs. Q1:
-0.50, 95%CI -0.88,-0.11;p-trend=0.007), suggesting that cord blood was
not a mediator between maternal leptin and child BMI. We did not find
associations between maternal leptin and child skinfold thickness or height.
Conclusions: Higher maternal leptin in second trimester of pregnancy, like
cord blood leptin, was associated with lower BMI z-score at 3 years.

641-P

Delivery By Cesarean Section and Risk of Obesity in Preschool
Age Children
Susanna Y. Huh, Sheryl L. Rifas-Shiman, Chloe A. Zera, Emily Oken, Janet W.
Rich-Edwards, Scott T. Weiss, Matthew W. Gillman Boston, MA
Background: Compared with vaginally-delivered infants, infants delivered
by cesarean section exhibit differences in the composition and timing of
acquisition of intestinal flora, and these alterations may affect later obesity
risk. We examined whether delivery by cesarean section is a risk factor for
childhood obesity. Methods: We studied 1269 children in Project Viva, a prospective pre-birth U.S. cohort study. We obtained information about mode of
delivery from hospital records and operative reports. Our primary outcomes
were 1) body mass index (BMI) z-score and 2) obesity at age 3 years, i.e.,
age-sex-specific BMI ≥ 95th percentile v. <85th percentile. We used multivariable linear and logistic regression models. Results: 287 children (23%)
were delivered by cesarean section. At age 3, 15.7% of children delivered
by cesarean section were obese, compared with 7.5% of children delivered
vaginally. After adjustment for maternal age, race/ethnicity, education, and
child age and sex, delivery by cesarean section was associated with a higher
risk of obesity (OR 2.37, 95% CI 1.56, 3.58) and a higher BMI z-score (β
0.28, 95% CI 0.14, 0.41) at age 3. Additional adjustment for maternal BMI
attenuated estimates for risk of obesity (OR 2.10, 95%CI 1.37, 3.24) and
BMI z-score (0.21, 95% CI 0.08, 0.35). Further adjustment for paternal BMI,
S186 For author conflict of interest information, see page S228

gestational diabetes, gestational weight gain, gestation length, birth weight
for gestational age z-score, and duration of breastfeeding made no difference
to effect estimates. Conclusion: Our data suggest that infants delivered by
cesarean section may be at increased risk of childhood obesity.

642-P

Gendered Feeding Practice Makes Difference: The Impact of the
Grandparents’ Presence in the Household on Childhood Obesity
Wei He Durham, NC
Background: Family living arrangements interacted with family functioning, family finance status, social network and neighborhood social efficacy
affect children’s eating behavior and physical activity. The specific family
living arrangements in China provide an opportunity to enrich the western
literature largely based on nuclear family structure. Previous studies show
the presence of grandparents in the house is related to child’s overfeeding through the grandparents’ leading role in household meal-preparation.
Study shows the grandparents’ presence in the house largely reduces the
maternal child care. The feeding practice is modified by the gendered body
image in China. Method: It is hard to disentangle the impact of presence of
grandparents from the maternal employment, use of institutional day care
service and family SES. I take advantage of the traditional co-residence
pattern, son preference, to instrument the probability of co-residence.
Specifically, the instrument variable is the number of child’s paternal uncles
and maternal uncles, controlling the total number of the siblings of child’s
father and child’s mother to randomize the number of uncles. Result: Based
on China Health and Nutrition Survey 2006, I found the grandparents’ presence is associated with higher risk of child obesity only for boys (OR=2.08,
P=0.031), but not for girls, controlling family SES and parents’ BMI. Conclusion: The presence of grandparents interacted with the gendered body
image in China has significant impact on child’s obesity development. Family level intervention should target the feeding behavior of the grandparents
who are present in 1/3 of the families with children in China.

643-P

Impact of Maternal Obesity and Diabetes on Birth Weight Is
Greater in Blacks Than in Whites
Kelly J. Hunt, Nicole M. Marlow, Jill Mauldin, Jeffrey E. Korte Charleston, SC
Our objective was to determine the impact of maternal obesity and diabetes
during pregnancy on racial disparities in birth weight at the population level
in South Carolina. Using linked birth certificate and maternal/infant inpatient
hospital data we examined live singleton term and post-term births to 70,421
non-Hispanic white and 37,811 black mothers in South Carolina for the years
2004-2006. Diabetes prevalence was 6.84% in whites and 7.53% in blacks,
defined by maternal/infant inpatient ICD-9-CM diagnostic codes (including
64801-64802, 25000-25092, 36201, 64881-64882, or 7750), maternal long
term insulin use (i.e., V58.67) or report on the birth certificate. 23.32% of
white and 39.74% of black women were obese (BMI ≥30 kg/m2), based on
birth certificate reported pre-pregnancy weight and height. Among term infants
mean birth weight was higher in women with diabetes within each obesity stratum (i.e., non-obese, overweight and obese) in both black and white women
after adjusting for maternal age, maternal BMI and weeks gestation. Moreover,
diabetes was associated with birth weights 130 grams (95% CI: 107, 152)
higher on average in obese black women, but only 65 grams (95% CI: 44, 87)
higher in obese white women (comparison p-value<0.0001). Similarly, among
post-term infants diabetes was associated with higher birth weights on average
in obese black women (i.e., 141 grams higher (95% CI: 50, 233)), but similar
birth weight in obese white women (i.e., 15 grams (95% CI: -65, 94))(comparison p-value<0.0394). These data suggest that the negative effects of diabetes
combined with obesity during pregnancy may be greater in blacks than whites.

644-P

Child Genotype Influences Maternal Feeding Practices: Evidence
For Gene-Environment Correlations
Myles S. Faith Philadelphia, PA; Moonseong Heo Bronx, NY; Kathleen L. Keller
New York, NY; Angelo Pietrobelli Verona, Italy
Maternal feeding practices towards children may be influenced or elicited
by child genotype. To test this hypothesis, a classic twin design examined
67 same-sex twin pairs (N= 39 monozygotic, MZ, and N=28 dizygotic,
DZ, pairs). Twin pairs were 3-7 years old. Using the Child Feeding
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Questionnaire (CFQ), mothers reported their use of restrictive feeding,
pressure-to-eat, and monitoring towards each twin. Body mass index (BMI),
calculated from weight and height, waist circumference, and percent body
fat from DXA were measured on twins. We calculated MZ and DZ twin pair
correlations for each CFQ subscale. Biometric analyses estimated heritability (h2) for each CFQ subscale, reflecting the extent to which child genotype
influences these phenotypes. We found that twin pair correlations were consistently larger among MZ than DZ twin pairs: restrictive feeding (r’s= 0.74
vs. 0.53), pressure-to-eat (r’s= 0.79 vs. 0.35), and monitoring (r’s= 0.91 vs.
0.75). Child genotype had a significant influence on mothers’ reported use
of restrictive feeding (h2=76%), pressure to eat (h2=82%), and monitoring
(h2=20%). Restrictive feeding was positively correlated with child BMI
z-score (p< 0.01) while pressure-to-eat was negatively associated with child
percent body fat (p<0.01). These associations were due to genes influencing both phenotypes (i.e., “genetic correlations”). In sum, feeding practices
linked to variations in child weight status and body fat are partially elicited
by child genotype. These findings are suggestive of a gene-environment
correlation. Genetic designs can elucidate the causal pathways in parentchild feeding dynamics.

645-P

Parents and Tots Together: Results of a Pilot Study of a FamilyBased Obesity Prevention Intervention
Jess Haines, Julia McDonald, Ashley O’Brien Boston, MA; Deborah Gross
Baltimore, MD; Emily Oken, Elsie M. Taveras, Matthew W. Gillman Boston,
MA
Objective: Formative research shows that parents of young children are
enthusiastic about learning general parenting skills, but less interested
in nutrition and physical activity. To capitalize on this enthusiasm, we
developed Parents and Tots Together (PTT), an intervention that embeds
strategies to improve child weight-related behaviors within a general parenting program. Methods: Through community agencies that serve low-income
families, we recruited 18 parents of 2-5 year-olds to participate in an uncontrolled feasibility trial of PTT. The intervention included: 1) 9 weekly group
parenting sessions, 2) an interactive children’s program, and 3) weekly
homework assignments. Parents completed baseline and post-intervention
surveys assessing parenting skills, parental feeding behaviors, and eating,
activity, and TV viewing patterns for themselves and their children, as well
as post-intervention satisfaction surveys. Results: Parents reported using
food as a reward less frequently at follow-up than at baseline (mean reward
score at baseline = 4.5, post-intervention = 3.5, p<0.01) and fewer TVs in
their children’s bedrooms (33% v. 22%, p=0.02). Upon completion of the
intervention, parents reported feeling more confident about helping their
child develop healthy eating habits (67% “much more confident” and 33%
“a little more confident”) and managing their child’s behavior (60% “much
more confident” and 40% “a little more confident”). Program satisfaction
was high (80% of parents were “very satisfied” and 20% were “satisfied”).
Conclusions: The results of this pilot study suggest that integrating obesity
prevention messages within a parenting program may be an effective way to
change weight-related behaviors among children in low-income families.

646-P

Are Parent Stress and Parenting Style Associated With Child
Weight?
Dianne S. Ward, Stephanie Mazzucca, Rachel Tabak, Amber Vaughn Chapel
Hill, NC
Background: Parenting style has implications for all aspects of child
development, including behaviors affecting healthy weight gain. Also,
research has routinely shown that greater parent stress is significantly
associated with less optimal parent-child interactions, and the consistency and appropriateness by which parents use their typical parenting
style. Limited research exists on how these factors affect child weight in
preschool children. Methods: Ninety families with at least one child 2-5 y
provided baseline data as part of a larger intervention study. Parent height
and weight and child height, weight, and tricep skinfold were measured
by trained staff; child BMI percentile and percent body fat (Denzenberg
1999) were calculated. Parenting style was assessed by the Alabama
Parenting Questionnaire- Preschool Revision (positive parenting, punitive parenting, and inconsistent parenting). Parent stress was assessed by
Parenting Stress Index (Abidin, 1995). Pearson correlations examined
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

associations between parenting style, parental stress, and physical
measures. Results: Mean child percent body fat was 11.2 (SD= 8.1).
Parent stress was significantly associated with positive parenting (r=
-0.36, p<0.0001, n= 89), punitive parenting (r= 0.34, p< 0.0001, n=89),
and inconsistent parenting (r= 0.33, p< 0.005, n= 89). Punitive parenting was significantly associated with child percent body fat (r= 0.22,
p<0.05,n= 89). No other significant associations were found. Conclusion:
These results underscore the importance of developing family-based
interventions including parenting strategies to help parents modify their
parenting style and practices in ways that promote healthy weight behaviors in their children. Funding: NHLBI (1R01HL091093-01A1)

647-P

High Energy Expenditure Is Not Protective Against Increased
Adiposity in Children
Sarah R. Jacquart Madison, WI; Robert I. Berkowitz, Albert J. Stunkard, Virginia
A. Stallings, Myles S. Faith Philadelphia, PA; Dale A. Schoeller Madison, WI
Background: The contributions of energy expenditure versus energy
intake to obesity in children remain controversial. Our objective was to
assess the impact of low total energy expenditure (TEE) during the first 6
years of life on adiposity at 8 years. Methods: A secondary analysis was
performed on longitudinal data from 45 subjects at 3 months, 2, 4, and 6
years old from the Infant Growth Study. A linear mixed effects model was
fit to the TEE data with possible predictors including fat-free mass (FFM),
fat mass, BMI, waist circumference, percent fat, and sex. Individual variation was accounted for as a random effect. TEE was measured by doubly
labeled water. FFM was measured at 3 months and 2 years using Total
Body Electrical Conductivity and at 4, 6, and 8 years using Dual energy
X-ray Absorptiometry. Residual TEE was calculated for each time point
and individually averaged across time. Subjects were ranked into quintiles
by average residual TEE. Results: 25 females and 20 males were included.
FFM was highly correlated with TEE (R2= 0.895). The final mixed
effects model included FFM, waist circumference, and sex as significant
predictors of TEE (p<0.05). TEE residual ranged from -283 to 545 kcal/
day with a medial of -22 kcal/day. There was no significant trend for BMI
percentile at age 8 years across TEE residual quintiles. Conclusion: High
TEE was not protective against increased adiposity at age 8 years. Further,
low TEE did not contribute to the development of increased adiposity at
age 8 years.

648-P

The Role of Child Characteristics in Maternal Approaches
to Feeding
Brooke Bailer, Jennifer Orlet Fisher Philadelphia, PA
Restrictive, pressuring, and indulgent food parenting have been associated with child weight status. While the parent-child feeding relationship is acknowledged to be bi-directional, few studies have examined the
contribution of child temperament to food parenting. This study evaluated
the association of child temperament, energy intake, and relative weight
with maternal food parenting in early childhood. The mothers of 79 infants
and 57 toddlers completed the Infant Feeding Styles Questionnaire to
assess food parenting. Temperament was measured with the Infant Behavior
Questionnaire or the Early Childhood Behavior Questionnaire. Energy
intake (EI) was assessed with 3-d weighed food records. Height and length
were measured to create weight-for-length z-scores (WLZ) using CDC
reference data. Among infants, greater fear (r=0.23, p<0.05) and lower EI
(r=-0.22, p=0.05) correlated with greater maternal “coaxing”. Greater fear
(r=0.30, p<0.01) and lower WLZ (r=-.23, p<0.05) correlated with greater
maternal “pressuring.” Alternatively, greater frustration (r=0.28, p=0.01)
and fear (r=0.35, p<0.01) correlated with higher maternal “laissez-faire”
structure of diet; lower EI (r=-0.29, p=0.01) and WLZ (r=-0.22, p=0.05)
were related to greater maternal “permissiveness” and lower “attentiveness”, respectively. There were no significant associations among toddlers.
Results suggest that high infant negative affectivity, lower energy intake,
and weight may elicit different maternal responses involving either less
structure or greater control of feeding. Longitudinal designs are needed to
evaluate causality in the interconnectedness between child characteristics
and maternal food parenting, along with changes in those relationships with
development.
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649-P

Maternal Pre-Pregnancy BMI Independently Predicts
Breastfeeding Duration Among Successfully Breastfeeding
Mothers
Jessica G. Woo Cincinnati, OH; Robert J. McMahon Evansville, IN; Laurie
Nommsen-Rivers, Barbara S. Davidson, Ardythe L. Morrow Cincinnati, OH
Background: Maternal obesity and high gestational weight gain (GWG)
have been implicated in shorter breastfeeding (BF) duration. We aimed
to determine whether maternal obesity and weight gain, accounting for
BF intention and other factors, are associated with BF duration among
successfully BF mothers. Methods: We analyzed a cohort of 78 mothers
of term infants, BF>75% at 4 weeks postpartum, and followed 2 years.
Maternal demographics, pre-pregnancy BMI, GWG and BF intention
were collected postpartum. Duration of any BF was calculated from prospectively recorded final BF date. GWG was classified as below (13%),
within (33%), or above (54%) 2009 IOM recommendations. Expressed
milk volume was measured from an entire breast using an electric pump
between 10a-1p. Results: The average (±SD) age at delivery was 31±5
years, pre-pregnancy BMI was 27±6 kg/m2 (46% normal, 26% overweight, 28% obese), BF intention was 11±4 months, and BF duration was
11±5 months. Intention and actual BF duration were highly correlated
(r=0.55, p<0.0001). BF duration was independently associated with
pre-pregnancy BMI (-0.8±0.3 weeks per kg/m2, p=0.008), accounting for
maternal age (p=0.004), and BF intention (p<0.0001). Obese women were
less likely to achieve intended BF duration (p=0.02). GWG, expressed
milk volume, maternal and infant demographics, parity, and reported
history of lactation difficulties were not significant. Conclusions: Even
among motivated, successfully BF mothers, higher maternal BMI, along
with shorter BF intention and younger age, independently predicted
shorter BF duration. These factors may be more powerful predictors of
BF duration than GWG.

Genetics of Obesity
650-P

Association of GWAS-Based Candidate Genes With HDLCholesterol Levels Before and After Bariatric Surgery in the
Swedish Obese Subjects Study
Mark A. Sarzynski Baton Rouge, LA; Peter Jacobson Gothenburg, Sweden; Tuomo
Rankinen Baton Rouge, LA; Bjorn Carlsson, Lars Sjostrom, Lena M.S. Carlsson
Gothenburg, Sweden; Claude Bouchard Baton Rouge, LA
Objectives: To examine the associations of eight GWAS-based candidate
genes with HDL-cholesterol (HDL-C) levels over ten years after bariatric
surgery in the Swedish Obese Subjects study. Methods: SNPs (n=60) in the
following gene loci were genotyped: ABCA1, APOA5, CETP, GALNT2,
LIPC, LIPG, LPL, and MMAB/MVK. Cross-sectional associations were
tested before (n=1771), two years (n=1583) and ten years (n=1196) after
surgery. Changes in HDL-C (ΔHDL-C) were tested between baseline and
year 2 (ΔHDL0_2, n=1518) and years 2 and 10 (ΔHDL2_10, n=1149). A
multiple testing corrected threshold of p=0.00125 was used for statistical significance. Results: In single-SNP analyses, markers in the CETP,
LIPC, and LPL loci showed consistent cross-sectional associations with
HDL-C. In multivariate models, CETP SNP rs3764261 explained >3.2%
(p<10-14) of the variation in HDL-C at all three time-points, while CETP
SNP rs9939224 contributed an additional 0.6 and 0.9% at baseline and
year 2, respectively. LIPC SNP rs1077834 showed consistent associations
across all time points (r2=0.4-1.1%, 3.8x10-6<p<3x10-3), while LPL SNP
rs6993414 contributed ~0.5% (5x10-4<p<0.0012) at years 2 and 10. In
aggregate, the four SNPs in three genes explained 4.2%, 6.8%, and 5.6%
of the HDL-C variance at baseline, year 2 and year 10, respectively. None
of the SNPs were significantly associated with ΔHDL-C. Conclusions:
DNA sequence variation in the CETP, LIPC, and LPL gene loci contribute
significantly to plasma HDL-C levels in morbidly obese individuals, and
the associations persists even after considerable weight loss due to bariatric
surgery. However, these genes are not associated with surgery-induced
changes in HDL-C levels.
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651-P

Genetic Influences on Appetite Over the Developmental Years
Clare H. Llewellyn, Cornelia van Jaarsveld, Jane Wardle London,
United Kingdom
Background: Strong genetic influence on two weight-related appetitive
traits (‘enjoyment of food’ and ‘satiety responsiveness’) was demonstrated
in early adolescence (age 11yrs) in data from a large population-based twin
study (the Twins Early Development Study, TEDS). Objectives: The aims of
the present study were to assess the heritability of these two appetitive traits
in early childhood (4yrs), and to examine the longitudinal genetic associations between ages 4yrs and 11yrs. Methods: 214 pairs of twins from TEDS
took part in a detailed investigation of appetite and growth. Appetite was
assessed at 4yrs and 11yrs using the Children’s Eating Behaviour Questionnaire, a parent-report measure of appetite. Quantitative genetic model-fitting
was used to explore cross-sectional and longitudinal genetic influences.
Results: At age 4 yrs, heritability was already significant for ‘satiety
responsiveness’ (52%; 95% CI: 19%-65%) and ‘enjoyment of food’ (61%;
95% CI: 27%-72%), although estimates were slightly lower than at 11yrs
for both ‘satiety responsiveness’ (67%; 95% CI: 44%-77%) and ‘enjoyment
of food’ (81%; 95% CI: 52%-90%). Genetic correlations between the two
age points were modest (0.49-0.59) indicating that some of the same genes
are likely to be influencing appetite at the two ages, and some of the genetic
influence on the traits at each time point is also age-specific. Conclusions:
Genetically-determined individual differences in weight-related appetitive
traits are present from early life. Interventions to prevent excessive weight
gain could usefully be targeted at children demonstrating avid appetitive
responses in early childhood.

652-P

Genome Wide Copy Number Variation Study Reveals Loci
Impacted Only in Childhood Obesity
Struan FA. Grant, Joseph T. Glessner, Jonathan P. Bradfield, Kai Wang
Philadelphia, PA; Nagahide Takahashi New York, NY; Haitao Zhang, Frank D.
Mentch, Jianhua Zhao, Cecilia E. Kim, Sandra Deliard, Rosetta M. Chiavacci,
Mingyao Li Philadelphia, PA; Joseph D. Buxbaum New York, NY; Robert I.
Berkowitz, Hakon Hakonarson Philadelphia, PA
The prevalence of obesity in children and adults in the United States has
increased dramatically over the past decade. Genomic copy number variations (CNVs) have already been strongly implicated in extreme syndromic
obesity with developmental delay. Conversely, but to complement these
previous studies, we addressed CNVs in common non-syndromic childhood
obesity by examining children in the upper 5th percentile of BMI but excluding any subject greater than 3 standard deviations from the mean to reduce
the potential of syndromic cases being present in the cohort. We performed
a whole-genome CNV survey of our cohort of 1,080 defined European
American (EA) childhood obesity cases and 2,500 lean controls (<50th percentile of BMI) who were genotyped with 550,000 SNP markers. Positive
findings were evaluated in an independent African American (AA) cohort
of 1,479 childhood obesity cases and 1,575 lean controls. We identified 17
CNV loci which were unique to at least three EA cases that both were not
previously reported in the public domain and were validated using quantitative PCR. 8 of these loci (47.1%) also replicated exclusively in AA cases (6
deletions and 2 duplications). Replicated deleted loci included EDIL3 and
S1PR5 while replicated duplications at loci consisted of KIF2B and ARL15.
Although these variants may be individually rare, our results indicate that
CNVs contribute to the genetic susceptibility of non-syndromic childhood
obesity in subjects of both European and African ancestry.

653-P

BMD-Associated Variation at the Osterix Locus Is Correlated With
Pediatric BMI in Females
Jianhua Zhao, Jonathan P. Bradfield, Mingyao Li, Haitao Zhang, Frank D.
Mentch, Kai Wang, Patrick M. Sleiman, Cecilia E. Kim, Joseph T. Glessner,
Edward C. Frackelton, Rosetta M. Chiavacci, Robert I. Berkowitz, Babette Zemel,
Hakon Hakonarson, Struan F.A. Grant, Philadelphia, PA
Recent genome wide association studies (GWAS) have revealed a number
of genetic variants robustly associated with bone mineral density (BMD)
and/or osteoporosis. Evidence from epidemiological and clinical studies has
shown an association between BMD and body mass index (BMI), presumably as a consequence of bone loading. We investigated the 34 previously
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published BMD GWAS-derived loci in the context of pediatric BMI by
leveraging our existing genome-wide genotyped European American cohort
of 1,106 obese children (BMI≥95th percentile) and 5,997 controls (BMI<95th
percentile). Evidence of association was only observed at one locus, namely
Osterix (SP7), with the G allele of rs2016266 being significantly overrepresented among childhood obesity cases (P=2.85x10-3). When restricting
these analyses to each gender, we observed strong association between
rs2016266 and childhood obesity in females (477 cases and 2,867 controls;
P=3.56x10-4). However, no evidence of association was observed among
males. Similar observations were made when treating BMI as a quantitative trait in the same cohort. Interestingly, Osterix is the only GWAS locus
uncovered to date that has also been previously implicated in the determination of BMD in childhood. In conclusion, these findings indicate that a
well-established variant at the Osterix locus associated with increased BMD
is also associated with childhood obesity primarily in females. These results
are in keeping with the bone loading impact on BMD through increased
BMI.

654-P

Sequencing of FTO in Lean and Obese Children of European and
African Ancestry Reveals Multiple Novel Exonic Variants
Sandra Deliard, Jianhua Zhao, Cecilia E. Kim, Cuiping Hou, Jonathan P.
Bradfield, Rosetta M. Chiavacci, Robert I. Berkowitz, Hakon Hakonarson,
Struan FA. Grant Philadelphia, PA
In addition to harboring common variants conferring modest risk of
childhood obesity, we investigated if FTO could also harbor less frequent
but higher risk-conferring variants contributing to the trait. A French
sequencing effort in Caucasians (primarily adults) previously reported a set
of exonic mutations in FTO. However, genetic variants at this locus should
be easier to determine in obese children, where relative environmental exposure time is less. Firstly, to follow up the French study, we re-sequenced
the nine exons of FTO in 100 European American (EA) obese (~+3S.D.)
and 100 EA lean subjects (~-3S.D.) and observed three non-synonymous
variants, one of which was novel (E8L) and present in one case only. As
for the two previously reported variants, three cases harbored A163T while
two lean subjects harbored V201I. We similarly sequenced 200 African
American (AA) obese and 200 AA lean subjects. We identified a total of
three synonymous (T6T, I334I and D394D) and four non-synonymous variants (A163T, G182A, M400V and A405V), of which G182A, D394D and
M400V were novel. A163T, G182A, D394D and A405V yielded degrees
of excess in cases while T6T and I334I yielded degrees of excess in lean
subjects. The most notable AA observation was with A405V, which was
observed in 11 cases and only 4 lean subjects (one-sidedP=0.038). Despite
the French study being larger, they only observed this variant in one case
and one control. These variants are now being further investigated in our
entire cohort.

655-P

Contribution of Genes INSIG2 and MC4R to the Development
of Obesity in the Mexican Population
Marisela Villalobos-Comparan, Paola V. León-Mimila, Hugo Villamil-Ramírez,
María Teresa Flores-Dorantes, María Teresa Villarreal-Molina, Carlos A.
Aguilar-Salinas, Samuel Canizales-Quinteros Mexico City, Mexico
Genome wide scans performed mainly in Caucasian populations have
recently identified several genes associated with obesity, however of these
genes only FTO has been studied in the Mexican Mestizo population.
Objective: This study aimed to assess if rs7566605 near the insulin-induced
gene 2 (INSIG2) and rs17782313 near the melanocortin receptor 4 (MC4R)
gene are associated with obesity in the Mexican population. Methods: We
performed a case control study genotyping rs7566605 and rs17782313
variants in 422 lean and 587 obese adults, 210 of which had class-III
obesity. Results: Although the rs7566605 minor allele (INSIG2) has been
associated with increased risk of obesity in some Caucasian populations, in
the Mexican population it was associated with a decreased risk of obesity
(OR= 0.740; padd= 0.005). Moreover, the minor allele of rs17782313
(MC4R) showed a marginally significant association with obesity
(OR=1.68; padd=0.017), but a highly significant association with class III
obesity (OR= 2.86; padd= 0.000005). Conclusions: INSIG2 and MC4R gene
variants play a role in the genetic susceptibility to obesity of the Mexican
adult population.
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

656-P

The Interaction of FTO SNP rs9939609 and Habitual Physical
Activity Level on BMI and Waist Circumference Varies By Sex But
Not Race
Ellen W. Demerath, Pamela L. Lutsey Minneapolis, MN; Keri L. Monda Chapel
Hill, NC; Aaron R. Folsom, James S. Pankow Minneapolis, MN; Kari E. North
Chapel Hill, NC
Background: Recent reports suggest that physical inactivity accentuates
the association of variants in the FTO locus with obesity-related traits but
evidence to date is only from populations of European ancestry. Aim and
Methods: We tested the hypothesis that physical activity (PA) modified
the effect of the FTO SNP rs9939609 on obesity traits in 10,890 White
(5,128 men) and 3,869 African American (AA) (1,474 men) adults in
the Atherosclerosis Risk in Communities (ARIC) study. Individuals in
the lowest quintile of the sport activity index of the Baecke questionnaire were categorized as low PA. Baseline (age 45-64 years) BMI and
waist circumference (WC) were dependent variables in cross-sectional
regression models testing the additive effect of the SNP, low PA, and
their linear interaction, adjusting for baseline age and study center, and
stratified by sex and race. Results: Main effects of rs9939609 and low PA
were significant in all race and sex groups other than AA women. In the
remaining race and sex groups, the FTOxPA interaction was significant in
men for both traits (p<0.005); e.g., for each additional copy of the minor
A allele, WC in AA men increased more in those with Low PA than High
PA (βLowPA=3.8 cm 1.1 vs. βHighPA=0.01cm ± 0.5, p=0.003). No significant
interaction effect was observed in White women. Conclusion: FTOxPA
interaction effects on obesity traits were observed for African American as
well as White men but differences by sex require further examination in
larger multi-cohort studies.

657-P

Associations Between FTO Polymorphisms and Colorectal
Adenomas in African-Americans Are Not Mediated By
Adult Body Mass Index
Nora L. Nock Cleveland, OH; Sarah Plummer Los Angeles, CA; Cheryl Thompson
Cleveland, OH; Graham Casey Los Angeles, CA; Li Li Cleveland, OH
Polymorphisms in the fat-mass and obesity-associated (FTO) gene
have been associated with adult and child body mass index (BMI), with
stronger associations in older compared to younger children. Obesity
is a known risk factor for colon cancer and has been associated with
colorectal adenomas, which are precursor lesions to most colorectal
cancers. However, no prior studies have examined the potential association between FTO polymorphisms and colorectal adenoma risk and the
potential mediation of this relationship by adult BMI or changes in adult
BMI, particularly in African-Americans. Therefore, we evaluated potential
associations between FTO polymorphisms (rs1421085; rs17817449;
rs8050136; rs9939609; rs8044769) and BMI at several ages (recruitment, 50s, 40s, 30s, 20s age decades) in 469 African-Americans and 759
Caucasians undergoing colonoscopy screening. African-Americans with
the rs17817449 G/T or G/G versus the T/T genotype had a decreased risk
of adenomas (OR=0.61; 95% C.I.:0.39-0.95; p=0.03). Similar associations were observed for rs9939609 and rs8050136, which are in linkage disequilibrium with rs17817449. FTO polymorphisms (rs1421085,
rs17817449, rs8050136) were also associated with changes in adult BMI
between the 20s-40s decades in African-Americans. Moreover, AfricanAmericans who reported being overweight (BMI≥25-<30 kg/m2) in the
50s had a decreased risk of adenomas (OR=0.51; 95% C.I.:0.27-0.96;
p=0.04). None of the FTO polymorphisms, however, were associated
with overweight in the 50s; therefore, being overweight in the 50s did not
mediate the association between FTO polymorphisms and adenomas we
observed in African-Americans. Our results show for the first time that
FTO polymorphisms are associated with a decreased colorectal adenoma
risk in African-Americans; however, the association does not appear to be
mediated by adult BMI and may be attributed to some other function of
FTO.

For author conflict of interest information, see page S228 S189

obesity 2010 Abstract supplement
POSTER ABSTRACTS – Sunday, October 10, 2010
658-P

PNPLA3 Gene-By-Visceral Adipose Volume Interaction
and the Pathogenesis of Fatty Liver Disease: The NHLBI
Family Heart Study
Mariaelisa Graff, Kari E. North, Nora Franceschini Chapel Hill, NC; Mary
F. Feitosa Saint Louis, MO; J. Jeffrey Carr Winston-Salem, NC; Penny
Gordon‑Larsen Chapel Hill, NC; Mary K. Wojczynski, Ingrid B. Borecki
Saint Louis, MO
Fatty liver disease (FLD) is characterized by increased intrahepatic triglyceride
content with or without inflammation and is associated with obesity, insulin
resistance, and alcohol consumption. Liver attenuation (Hounsfiel Units, H.U.)
by computed tomography (CT) is a validated noninvasive quantitative measure
of liver fat. Recently, an association between the PNPLA3 gene and FLD
was reported. PNPLA3 codes for a triacylglycerol lipase protein that mediates triacylglycerol hydrolysis in adipocytes, with adverse effects in fatty areas
around organ tissue. We investigated whether rs739409 PNPLA3 interacted
with visceral tissue volume (mL) to reduce liver attenuation. We genotyped
1052 and 1453 Caucasian men and women, respectively, from the Family Heart
Study for the PNPLA3 rs739409 variant. Linear regression models for liver
attenuation (adjusted for age, phantom, and center) testing the additive effect of
genotype, visceral adipose tissue, and their multiplicative interaction in genderstratified models adjusted for age, alcohol intake, BMI, and triglycerides. In men
(MAF:0.46) and women (MAF:0.43) each copy of the variant allele decreased
liver attenuation (i.e., increase liver fat) by 4.7 and 4.0 HU, respectively (P <
0.0001), with significant interaction with visceral fat in both strata (men:
-0.016±0.005; p<0.01 and women: -0.034±0.005; p<0.0001). Our study supports
research suggesting an important role of PNPLA3 variation and obesity in liver
fat accrual. The presence of the PNPLA3 variant genotype, particularly in those
with high visceral adipose tissue content, may play an important role in FLD.

659-P

Polymorphisms in the NPPA and NPR1 Genes Are Associated
With Fasting Nonesterified Fatty Acid Levels in a Pediatric
Population
Amanda L. Willig, Maria DeLuca, Gary R. Hunter, T. Mark Beasley, Jose R.
Fernandez Birmingham, AL
Atrial natriuretic peptide secretion promotes the release of fatty acids from
adipocytes. Genetic variation on the NPPA gene and its cell receptor (NPR1)
have been associated with alterations in circulating peptide levels, supporting
the unexplored hypothesis that observed variability in nonesterified fatty acids
(NEFA) might be partially explained by population differences on NPPA and
NPR1. The purpose of this study was to evaluate the association between fasting NEFA and genetic variation in the NPPA and NPR1 genes. A multiethnic
(African-American, European-American, Hispanic-American) sample of 302
children aged 7-12 years were evaluated to determine total fat mass, physical
activity levels, resting energy expenditure (REE), pubertal status, racial genetic
ancestry, and socioeconomic status (SES). Physical activity levels were measured by accelerometry, and REE determined via indirect calorimetry. Total fat
mass was measured with dual-energy x-ray absorptiometry. SES was calculated with the Hollingshead Index, and linear regression models were used to
test the association of polymorphisms with fatty acids after controlling for the
above covariates. A negative association with NEFA was noted for rs10082235
in both the recessive (TT) and additive (CT, TT) models, and for additive (AG,
GG) models of rs198358 (all at P<0.05). In all models, lower fasting NEFA
were associated with higher physical activity and REE. This is the first study
to show an association between NEFA and polymorphisms in the NPPA and
NPR1 genes. These results suggest that factors affecting secretion/utilization of
atrial natriuretic peptides could also influence circulating fatty acids levels and
hence chronic disease risk.

660-P

Metabolic Differences in PNPLA3-Associated Non-Alcoholic Fatty
Liver Disease in the Morbidly Obese
Glenn S. Gerhard, Xin Chu, Robert Erdman, Craig Wood, Christina Manney,
Anthony Petrick Danville, PA; William Strodel DanvilleDanville, PA; Peter
Benotti Trenton, NJ; Christopher D. Still Danville, PA
Background: Non-alcoholic fatty liver disease (NAFLD) is characterized
by an accumulation of fat in the liver (steatosis) in individuals with no or
moderate alcohol consumption. A single nucleotide polymorphism (SNP),
rs738409, in the PNPLA3 (patatin-like phospholipase domain containing 3)
S190 For author conflict of interest information, see page S228

gene (or adiponutrin), has been associated with hepatic fat content. Methods:
We retrospectively analyzed PNPLA3 SNP rs738409 in over 1000 Caucasian
morbidly obese patients on whom liver biopsies had been obtained during
bariatric surgery. The relationship of grade of steatosis with was analyzed
using regression analysis with over 150 clinical variables. PNPLA3 genotype
data was correlated with histological grade and clinical variables. Results: The
frequencies of the PNPLA3 SNP alleles were in good agreement with previous
studies. The percentage of patients who were homozygous for the low steatosis
risk “AA” genotype decreased with each progressive grade of steatosis from
about two-thirds with grade 0 to under 40% with grade 3. Correspondingly, the
percentage who were heterozygous for the steatosis risk “G” allele increased
from about 30% to over 50% from grade 0 to grade 3, while the percentage
who were homozygous increased almost 7-fold, from about 1.6% to over 11%.
Serum triglycerides, insulin, glucose and HOMA levels were significantly
higher in patients with high grade steatosis without accounting for PNPLA3
genotype. Patients homozygous for the PNPLA3 SNP had lower serum triglycerides, glucose, and HOMA values despite higher levels of steatosis. Conclusions: PNPLA3 associated steatosis may represent a novel form of NAFLD
independent of the metabolic consequences of insulin resistance.

661-P

Genetic Variants in IRS2 May Contribute to Obesity and Diabetes
Familial Risk in Hispanic Children
Nancy F. Butte Houston, TX; Shelley A. Cole, Karin Haack, Anthony G. Comuzzie
San Antonio, TX; Lisa Trevino, Donna M. Muzny, David A. Wheeler, Richard
A. Gibbs Houston, TX
Background: IRS2 is a key regulator of glucose homeostasis and an obesity
candidate gene, however, its role in children’s susceptibility to obesity and
diabetes risk is unknown. Our specific aim was to identify genetic variants explaining a statistically significant quantitative trait locus (QTL) on
chromosome (chr) 13q (LOD=4.6) for fasting serum glucose in Hispanic
children enrolled in the VIVA LA FAMILIA Study. Methods: Exonic
and intronic segments, and 5’ and 3’ flanking regions of IRS2 (~14.5 kb)
were sequenced in 934 Hispanic children. Bidirectional sequencing was
performed using 3730XL DNA Sequencers. The resulting sequences were
analyzed using SNPdetector and SNPs were confirmed manually using
Sequencher. Measured genotype analysis (MGA) tested associations
between SNPs and phenotypes. Results: A total of 146 SNPs were identified
with minor allele frequencies (MAF) ranging from 0.001 to 0.46. Of the 146
SNPs, 27 (18.5%) are described in public databases (dbSNP). Forty-two
of the 73 coding SNPs result in nonsynonymous amino acid substitutions
relative to the consensus sequence; 35 SNPs were detected in the promoter,
36 in the 3’UTR, and 2 in 5’UTR. Measured genotype analysis revealed 9
novel potentially functional SNPs (MAF=0.001-0.007) associated with obesity and diabetes phenotypes (BMI, BMI Z-score, %FM, IGF1, IGFBP1)
in the coding (4) and promoter (5) regions (P ≤0.004). One synononymous
SNP remained significantly associated with IGF1, after correction for
multiple testing (P =0.0004). Conclusion: Resequencing of IRS2 supports a
functional role for rare IRS2 variants in the regulation of body weight and
glucose homeostasis in Hispanic children.

662-P

Association of Polymorphisms in HRH3, a Presynaptic Receptor
That Autoregulates Release of Histamine, With BMI, Body Fat,
and Insulin Sensitivity in Children and Adults
Mahsa Sorouri, Zongyang Mou, Ayelet Spitzer, Joan C. Han, Asem H. Ali,
Melissa K. Crocker, Lisa B. Yanoff, Elizabeth A. Stern, Lauren B. Shomaker,
Marian Tanofsky-Kraff, Jack A. Yanovski Bethesda, MD
Background: In rodents, suppression of HRH3 signaling increases
histamine and decreases food intake and body fat. We therefore examined polymorphisms in HRH3 for their associations with obesity-related
phenotypes. Methods: The coding sequence, intron/exon borders, and UTRs
of HRH3 were sequenced in 51 lean and 50 obese children. 151 adults
(age 41.4±11.8y) and 302 children (1-18y; 12.2±3.3y) were genotyped
for i dentified SNPs. ANCOVAs compared subjects grouped by genotype
for differences in BMI and %body fat (adjusted for age, sex, race), and
HOMA-IR (adjusted for age, sex, race, %body fat). Results: 4 novel SNPs
(GRCh37 assembly position-exon): 443-exon1 (G/C:synonymous), 542exon1 (C/T: synonymous), 4543-3′UTR (T/C), 4866-3′UTR (T/G) and 3
previously identified SNPs were found. Adults homozygous for the minor
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allele of rs3787429 (C/T exon3-synonymous) had a higher prevalence of
obesity (BMI>30 kg/m2) [85.3% (95%CI: 68.9-95.1%) for TT vs. 68.7%
(54.7-72.8%) for CC+CT, p=0.021]. Children with ≥T allele at 542-exon1
had lower %body fat (21.2±4.0% for CT+TT vs. 29.9±0.8% for CC,
p=0.034) and higher HOMA-IR (3.17±1.25 for CT+TT vs. 1.78±1.04 for
CC, p=0.012). Conclusions: It is possible that rs3787429 may enhance
HRH3 expression, while 542-exon1 may have suppressive effects on
HRH3 signaling, leading to greater obesity in adults homozygous for T
at rs3787429 and lower adiposity in children with T alleles at 542-exon1.
Higher HOMA-IR in 542-exon1 may be due to alterations in HRH3mediated regulation of other neurotransmitters associated with insulin
secretion and/or sensitivity. Confirmatory studies in larger cohorts and
functional studies are needed to test these hypotheses. *MS/ZM contributed
equally to this work.

663-P

Genetic Variability and the Hypothalamic Control of Energy
Balance
Mary H. Sailors, Andrei S. Rodin Houston, TX; Molly S. Bray Birmingham, AL
Background: Despite numerous attempts to curtail the rapid growth of
obesity, its incidence continues to rise. The interplay between genetic
variation and alterations in the environment has contributed to the rising
prevalence of obesity. Aims: The aims of this study were to investigate
the relationship between eating behaviors and body size, identify genetic
variation associated with eating behaviors, and examine the joint relationships between eating behavior, body size and genetic variation. Methods:
Baseline data were ascertained in young men and women from the TIGER
Study. Variables included eating behavior (Emotional Eating Scale, EAT-26,
and the Block98 FFQ), body size (BMI, waist and hip circumference, WHR,
and percent body fat), genetic variation in genes related to the hypothalamic
control of energy b alance, and appropriate covariates. Genotypes were
collapsed by minor allele frequency, and haplotypes were estimated for
each gene. Bayesian networks were constructed to determine relationships
between genes, eating behavior, and body size. Results: The EAT-26 score,
kcal intake, percent fat, fiber intake, HEAT index, and daily servings of
vegetables, meats, grains, and fats were significantly associated with body
size Variation within both DRD4 and HTR2Awas found to be associated with
EAT-26 score. In addition, variation in the GHRL was significantly associated with daily kcal intake. A significant interaction between daily servings
of grains and the HEAT index and variation within LEPR was shown to
influence body size. Conclusion: There is a substantial genetic component to
eating behavior and genetic v ariation interacts with eating behavior to influence body size.

Health Consequences
664-P

Obesity Is Associated With Increased Gastroparesis Symptoms
in Type 2 Diabetic Patients With Neuropathy
Mona Boaz, Julia Kislov, Julio Wainstein Holon, Israel
Background: Associated with neuropathy, symptoms of gastroparesis are
common in patients with type 2 diabetes mellitus (T2DM) and include
nausea, vomiting, bloating, and early satiety associated with delayed
gastric emptying. Gastric motor abnormalities have been reported in obese
patients, and obesity is associated with T2DM. An association between
obesity and gastroparesis symptoms in diabetic patients with neuropathy has not been investigated. Methods: In a cross-sectional survey of
gastroparesis prevalence in 380 T2DM patients, 161 were identified as
having neuropathy. Gastroparesis symptom prevalence was compared by
obesity (BMI≥30kg/m2). A general linear model of number of symptoms
was d eveloped including obesity as a fixed factor. Results: Subjects were
66.6±10.years of age, 51% female, diabetes duration 15.6±8.2 years, fasting
blood glucose 159±69 mg/dl, HbA1c 8±1.6% and 56.5% obese. Obese subjects reported significantly more early satiety (61.5% vs. 35.2%, p=0.001);
fullness (63.7% vs. 40.8%, p=0.004); bloating 70.3% vs. 49.3%, p=0.006)
and abdominal distention (71.4 vs. 50.7%, p=0.007) than non-obese subjects. Obese subjects were more likely to have any gastroparesis symptom
(RR 2.4, 95% CI 1.01-5.9, p=0.04); moreover, obese subjects reported
more gastroparesis symptoms: 4 (0-10) vs. 3 (0-8), p=0.005. In the model
of number of gastroparesis symptoms, obesity persisted as a significant,
obesity | VOLUME 18 SUPPLEMENT 2 | NOVEMBER 2010

independent predictor even after controlling for age, sex and HbA1c
(p=0.03). Conclusions: Obesity emerged as a significant, independent
predictor of gastroparesis symptoms in patients with T2DM and neuropathy.
This finding suggests that mechanisms in addition to neuropathy - perhaps
hormones such as ghrelin - play a role in the pathogenesis of gastroparesis
in this patient population.

665-P

Fatness, Fitness and Increased Cardiovascular Risk
in Young Children
Katie Suriano, Jacqueline Curran Subiaco, Australia; Susan Byrne Crawley,
Australia; Timothy Jones, Elizabeth Davis Subiaco, Australia
Background: The prevalence of childhood obesity in Australia is increasing. However, associations between body size, fitness and cardiovascular
risk in children are inconsistent to whether fitness or fatness is most
relevant to health outcomes in children. Objective: This study investigates the relationships between cardiorespiratory fitness and adiposity
among young children, and their influence on a comprehensive cardiovascular risk profile. Design: The sample included 95 healthy weight, 54
overweight, and 31 obese children (n=180,10.9±2.1 yrs). All children had
a medical assessment and fasting investigations including glycated haemoglobin, total cholesterol, HDL, LDL, triglycerides, insulin and glucose
levels. BMI and waist circumference z-scores were calculated. Children’s
fitness level was measured using the Queens College step test. Results:
Whilst low fitness was independently associated with cardiovascular
risk, multi-level analysis demonstrated that waist circumference z-score
was the only significant predictor of cardiovascular risk factors including SBP (=3.29,p<0.001), DBP (=1.88,p<0.005), HDL (=-0.12,p<0.001)
and triglyceride levels (=0.14,p<0.001), fasting insulin (=2.83,p<0.001),
C-peptide (=0.11,p<0.001) and HOMA-IR (=0.34,p<0.001), with increasing waist circumference z-score associated with increasing cardiovascular
risk. Within the healthy weight children, high fitness was associated
with significantly reduced triglyceride levels, and lower fasting glucose,
insulin and HOMA-IR. Conclusions: Young children’s health may be
influenced more by body fatness, and in particular, the distribution of
body fat than by cardiorespiratory fitness. However, within the healthy
weight children, high fitness was associated with a favourable metabolic
profile, suggesting that cardiorespiratory fitness may exert a protective
effect on metabolic risk in healthy weight children, whose risk is not
confounded by fatness.

666-P

The Association of Pericardial Adipose Tissue With Coronary
Artery Calcification in a Large Multi-Ethnic Cohort: The
Multi‑Ethnic Study of Atherosclerosis (MESA)
Jill E. McClain, Fang-Chi Hsu Winston-Salem, NC; Elizabeth R. Brown Seattle,
WA; J. Jeffrey Carr, Stephen B. Kritchevsky, Gregory L. Burke Winston-Salem,
NC; Tamara B. Harris Bethesda, MD; Russell P. Tracy Burlington, VT; Moyses
Szklo Baltimore, MD; Jingzhong Ding Winston-Salem, NC
Background: We examined the relationship of pericardial adipose tissue
(PAT) with coronary artery calcification in MESA, a large cohort in which
associations by race/ethnicity, gender and age can be compared. Methods:
The baseline cohort comprised 6,814 Caucasian (38%), African American
(28%), Chinese American (12%) and Hispanic (22%) adults aged 45-84,
without known clinical CVD. Cardiac CT was used to measure PAT (cm3)
and coronary calcification (Agatston score). We examined cross-sectional
associations of PAT with the presence (score >0) and severity (continuous score if >0) of calcification using prevalence ratio (PR) (n=6,727)
and linear regression (n=3,362), respectively. Main models were adjusted
for age, age2, gender, race/ethnicity, smoking, physical activity, alcohol
and education. Results: PAT was associated with both presence (PR per
standard deviation (SD) of PAT: 1.06 (95% CI: 1.05, 1.08)) and severity
(difference in log score per SD: 0.15 (0.10, 0.21)) of calcification. Associations with the presence of calcification were stronger in women (PR: 1.09
(1.05, 1.13) than in men (1.05 (1.03, 1.06)), and in younger (1.14 (1.07,
1.21) for age 44-54) than in older participants (1.00 (0.98, 1.03) for 75-84)
(p for each interaction <0.001). Neither presence nor severity varied by
race/ethnicity. When BMI, waist circumference and traditional cardiovascular risk factors were added to the full cohort main models, PAT remained
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a significant predictor of severity, but not presence. Conclusion: Pericardial
adipose tissue was associated with the presence and severity of coronary
artery calcification. Associations with the presence of calcification varied
by gender and age, but not by race/ethnicity.

667-P

Extreme Obesity Is Associated With Psoriasis in Children
Corinna Koebnick, Mary Helen Black, Ning Smith, Jack DerSarkissian, Amy H.
Porter, Jacobsen J. Steven, Jashin J. Wu Pasadena, CA
Introduction: In adults, psoriasis is associated with an increased risk
for features of the metabolic syndrome, diabetes, and higher mortality
independent of obesity. But little is known whether obesity is related to
increased risk for psoriasis in children. Methods: For this population-based,
cross-sectional study, diagnosis of psoriasis, and measured weight and
height were extracted from electronic medical records of 690,321 children
aged 2-19 years who were enrolled in an integrated prepaid health plan in
2007-2008. Age-specific body mass index [BMI] percentile was calculated according to the 2000 sex-specific Centers for Disease Control and
Prevention growth charts to assign weight class (normal weight, overweight, moderate and extreme obesity). Results: The overall prevalence of
psoriasis was 19/10,000 patients. The adjusted odds ratio (OR) of psoriasis
for underweight, normal weight (reference), overweight, moderate and
extreme obesity were 0.69, 1.00, 1.30, 1.39, and 1.78 (95%-CI 1.48-2.14, p
for trend<0.001), respectively. The adjusted ORs for severe psoriasis were
0.00, 1.00, 2.78, 2.93, and 4.19 (95%-CI 1.81-9.68, p for trend <0.001). The
association between weight class and psoriasis was consistent among subgroups defined by sex, race, age group, and other potential effect modifiers.
Conclusion: Extreme obesity in youth is associated with an increased prevalence of psoriasis. This raises the question of the early screening of obese
youth with psoriasis for risk factors associated with both cardiovascular
disease and obesity.

668-P

KPSC Childrens Health Study: A Prospective Study to Investigate
Adverse Health Outcomes of Extreme Childhood Obesity
Corinna Koebnick, Ning Smith, Mary Helen Black, Karen J. Coleman, Amy H.
Porter, Steven Jacobsen Pasadena, CA
Background: We have recently shown that a significant proportion of
children are extremely obese. Because long-term consequences of extreme
obesity are largely unknown, we established a contemporary cohort of
children who are enrolled in an integrated prepaid health plan. Study
design: The Kaiser Permanente Southern California (KPSC) Children’s
Health Study is a prospective cohort in which currently 920,034 children
aged 2-19 years are enrolled 2007-2009. Demographics of these children
are compared to those who were excluded from the study (n=375,937) and
Bureau of Census data for Southern California. Results: Out of 913,065
children, 49.9% were male, 46.1% were 12-19yrs, 50.5% Hispanic, and
13.3% received care through Medi-Cal. The cohort covers 71.0% of all
children enrolled in the health plan, and 89.3% of children utilizing any
health plan services. Distribution of gender and age was similar to Census
data, but the KPSC cohort includes slightly more Hispanic and racial
minority children. Children excluded from the study were older (57.4%
12-19yrs) and less likely to receive Medi-Cal (4.0%). Conclusion: The
KPSC Children’s health study is a large population-based study encompassing a diverse population which is roughly comparable to the underlying
population in Southern California.

669-P

Prediabetes, Prehypertension and Low Vitamin D Levels
in Disease Free Adults
Alok K. Gupta, Meghan M. McGlone, William D. Johnson Baton Rouge, LA
Low serum vitamin D levels have been linked to obesity, decreased insulin
sensitivity, risk for metabolic syndrome and cardiovascular disease. A recent
publication found an inverse relationship between vitamin D levels and
circulating renin and angiotensin II. Vitamin D supplementation has been
found to reduce blood pressure. We tested the hypothesis that low serum
vitamin D levels are associated with prediabetes (PreDM) and prehypertension (PreHTN) in disease free adult participants in NHANES 2001-2006.
PreHTN and PreDM were diagnosed using ADA and JNC 7 criteria: FBS
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100-125 mg/dL and SBP 120-139 and/or DBP 80-89 mm Hg, respectively.
In 1711 disease free adult Caucasians the mean vitamin D level was 65
nmol/L. While males (n=898) and females (n=813) had similar levels, an
age related decline was observed. Vitamin D levels were also lower in those
with higher BMI. Adults with glucose<100, 100-125, and >125 mg/dL
had average Vitamin D levels of 66.2, 62.3 and 54.2 nmol/L, respectively
(PreDM vs. Normoglycemic, p=0.004). Those with normal blood pressure,
prehypertension and hypertension averaged 67.9, 61.5 and 62.4, nmol/L,
respectively (PreHTN vs. Normotension, p<0.0001). Adults with coexisting
prediabetes and prehypertension averaged 61.0 nmol/L (compared to those
with normal glucose and blood pressure, p<0.0002) and both undiagnosed
diabetes and hypertension averaged 49.3 nmol/L. Thus, as hypothesized,
low vitamin D levels are associated with PreDM and PreHTN. In this cross
sectional study, the mechanistic sequence of events leading to low vitamin
D with aging, increasing BMI and in the development of PreDM and
PreHTN cannot be identified.

670-P

Participation in the Supplemental Nutrition Assistance Program
Is Associated With Obesity and Adverse Lipid Levels Among
Low-Income Adults
Cindy W. Leung, Walter C. Willett, Eric L. Ding Boston, MA
Background: The Supplemental Nutrition Assistance Program (SNAP)
has large implications for health given the increase in food purchasing
power among its beneficiaries. This study assessed whether participation
in SNAP was associated with measures of adiposity and cardiovascular
risk factors independent of sociodemographic characteristics and food
insecurity. M
 ethods: Using 2003-2006 waves of National Health and Nutrition Examination Surveys data, we restricted the analytical population to
5,845 adults aged 18-65 years, non-pregnant, and under 130% of the federal
poverty level. Multivariate logistic regression models were fit for outcomes
of body mass index (BMI), and plasma high-density lipoprotein (HDL)
cholesterol and triglycerides, using any participation in SNAP within the
past year as the primary predictor. American Heart Association criteria were
used to characterize adverse levels of HDL and triglycerides. Results: In the
past year, 39.0% of adults reported participating in SNAP. After adjusting
for sociodemographic characteristics and food insecurity, participation in
SNAP was positively associated with underweight (OR 1.55, 95% CI 1.26,
1.92) and obesity (OR 1.40, 95% CI 1.10, 1.80), when compared to nonparticipants. After adjustment for BMI, SNAP participants had significantly
higher odds of elevated triglycerides (OR 1.55, 95% CI 1.08, 2.22) and
lowered HDL (OR 1.45, 95% CI 1.14, 1.85). No significant sex differences
were observed. Conclusion: Participation in SNAP was associated with both
underweight and obesity, and adverse plasma levels of HDL cholesterol
and triglycerides among low-income adults. The basis of these associations
warrants further investigation.

671-P

Is Obesity Related to Vitamin D Insufficiency?
Angie E. Karlos, Patricia K. Doyle-Baker Calgary, Canada
The relationship between serum 25-Hydroxy Vitamin D levels (25(OH)D
and percent Body Fat (%BF) in working Canadian women was investigated.
Fifty-two full time female management employees of a local supermarket
in Calgary Alberta were invited to participate. Vitamin D was assessed
by baseline serum 25(OH)D and %BF was determined using DXA at
the University of Calgary during January 2010.Participants (n=25, mean
age=46.32±8.01, weight=84.08±23.46 and height=1.66±5.64x10-2) were
examined using the Alberta Laboratory Services cut off points for sufficient
25(OH)D, >80 nmol/L and insufficient <80 nmol/L. A 95% CI was used to
identify corresponding levels of %BF within each category. A non significant trend towards lower 25(OH)D levels in participants with higher %BF
was found. The mean %BF for the insufficient participants with 25(OH)
D<80 and sufficient respectively were 41.8±7.69 (n=16) and 36.47±6.92
(n=9). Confidence intervals (CI) for the insufficient and sufficient categories were 95% CI [37.73, 45.92], SE=1.92 and 95% CI [31.148, 41.79],
SE=2.31, respectively. There was a negative correlation between 25(OH)
D level and %BF (r=-0.31). Therefore based on this cross-sectional study
current Dietary Recommended Intake’s may not be adequate for full-time
working women living in a northerly location, particularly if they are obese.
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672-P

Lipid Profile and Insulin Levels Associated to Overweight
and Obesity in 12-to 17-Year-Old Spanish Children
Pia Riestra, Alicia Garca-Anguita, Henar Ortega, Miguel A. Lasuncion, Manuel
de Oya, Carmen Garces Madrid, Spain
Cardiovascular risk factors associated with childhood obesity appear to be
related to the presence of atherosclerotic lesions from the first decades of
life, although evidence exists which suggests that this association between
obesity and its metabolic alterations varies according to age. This study
was undertaken to analyze the association of overweight and obesity with
lipid levels, glucose, insulin, and HOMA index in a cohort of 879 Spanish
children between the ages of 12 and 17 who were classified as normalweight, overweight or obese according to IOTF reference for children. The
prevalence of obesity and overweight in boys was 7.4% and 25.8%, respectively, and 4.1% and 20.2% in girls. Overweight and obese boys showed
significantly higher triglyceride and insulin levels and HOMA, and significantly lower HDL-cholesterol and Apo A-I levels. In girls, obesity was associated with significantly higher LDL-cholesterol, Apo B and insulin levels
and HOMA and lower HDL-cholesterol levels. No significant differences
in plasma glucose levels were found between overweight or obese children
and normal-weight children of either gender. Our data, in conjunction with
the data from the literature, indicate that the specific alterations associated
with high BMI vary according to sex and age, suggesting the role of the
hormonal influence in this relationship.

673-P

Obesity and High Blood Pressure Among Low-Income
African-American Men
Marino A. Bruce Jackson, MS; Bettina M. Beech Winston-Salem, NC; Christopher
L. Edwards Durham, NC; Mario Sims Jackson, MS; Errol D. Crook Mobile, AL
Background: Obesity is a biological co-morbidity that has not received
much attention in research examining hypertension among African
American men. The purpose of this study was to examine the manner
in which weight status has implications for high blood pressure among
this group Study Design: Interviewer-administered survey Setting and
Participants: Data for this study were drawn from a surveillance study
among low-income patients attending four community primary care clinics
in Memphis, Tennessee. The analytic sample consisted of 595 African
American men. Primary Predictor: Body mass index (BMI) was used to
derive a weight status measure classifying respondents as: normal weight
(BMI <25), overweight (25≤BMI<30), and obese (BMI ≥ 30). Outcomes
and Measurements: The primary dependent variable was self-reported high
blood pressure. Associations were explored through bivariate analyses,
multiple logistic regression adjusting for high blood pressure, weight
status and other correlates. Results: Approximately 36% of the respondents
reported having high blood pressure. The proportion of overweight and
obese men was 32.3% and 40.7% respectively. Obesity was positively correlated with high blood pressure. Low-income African American men who
were obese were 2.3 times more likely to report being diagnosed with high
blood pressure. The results from group-specific logistic regression models
indicate that the factors associated with hypertension varied considerably by
weight status. Conclusions: Obesity is associated with high blood pressure
among African-American men. Additional research is needed to specify
the manner through which excess weight and weight gain amplifies the
development and progression of high blood pressure among this group.

674-P

The Association of Obesity With Self-Rated Fair or Poor Health
Among U.S. Adults: NHANES, 2005-2008
Liping Pan, Sohyun Park, Bettylou Sherry Atlanta, GA
Background: Self-rated health is an important indicator for health-related
quality of life and its association with obesity has not been examined by
race and gender using measured BMI. Objective: To examine the relationship between class I (BMI 30–34.9), class II (BMI 35–39.9) and class III
(BMI ≥40) obesity and self-rated fair/poor health. Method: The sample
included 9,076 U.S. adults from 2005-2008 NHANES. Logistic regression
was used to examine the association between obesity and self-rated fair/
poor health by race/ethnicity and gender controlling for age, education
level, family income, and marital status. Results: The prevalence of selfrated fair/poor health was 10.9% among normal weight (BMI 18.5–24.9)
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adults, and 18.5% among class I, 26.2% among class II, and 37.6% among
class III obese adults. In multivariate analyses, the proportions of obese
adults reporting fair/poor health increased significantly with BMI levels
among all race/ethnicity and gender groups except for Hispanic men. In
comparison to normal weight adults, class II obese adults had the following increased odds of reporting fair/poor health: non-Hispanic (NH) white
women, 4.5; NH black men, 3.5; NH white men, 2.7; and Hispanic women,
2.2. Class III obese adults had the following increased odds: NH white
women, 7.9; NH black men, 5.3; NH white men, 5.1; Hispanic women, 5.0;
and NH black women, 4.1. Conclusion: Obese adults were more likely to
report fair/poor health than normal weight adults among most race/ethnicity
and gender groups. The results underscore the importance of obesity
prevention and control programs across the population to increase perceived
health status.

675-P

The Combined Effects of Obesity and Hypertension on the Quality
of Life, Work Productivity and Activity Impairment of Type 2
Diabetes Patients
Marco DiBonaventura New York, NY; Girishanthy Krishnarajah Plainsboro, NJ;
Michael Pollack Wilmington, DE; Jan-Samuel Wagner New York, NY; Bharvi
Balar, John Graham Plainsboro, NJ
Objective: The aim of this study was to investigate the combined effects
of obesity and hypertension on outcomes among type 2 diabetes (T2DM)
patients. Methods: Data were analyzed from the 2009 National Health
and Wellness Survey (NHWS), a nationally-representative dataset of US
adults. Respondents with T2DM were categorized into mutually-exclusive
groups based on the presence of comorbid hypertension (HTN) and obesity
(OB; BMI≥30). Differences among T2DM+HTN (n=1760), T2DM+OB
(n=1398), T2DM+HTN+OB (n=3926), and T2DM alone (“control”)
(n=1193) were examined on quality of life (mental [MCS] and physical
component summary [PCS] scores of the SF-12v2), resource use (healthcare provider visits in the last 6 months), and work and activity impairment, controlling for demographics and patient characteristics. Results:
After adjusting for the covariates, T2DM+HTN+OB respondents reported
significantly lower PCS scores than controls (Adjusted Mean [Madj]=37.36
vs. Madj=42.95; p<.0001). Similarly, these same patients reported lower
MCS scores (Madj=46.73vs. Madj= 47.77 ; p<.0001), more physician visits
(Madj=7.31 vs. Madj=6.14 p<.0001), higher percentages of missed work
(Madj=5.96% vs. Madj=3.22%: p<.0001), impairment at work (Madj=22.12%
vs. Madj=14.88% p<.0001) and activity impairment (Madj=42.01% vs.
Madj=29.65% p<.0001) than controls. Significant effects between controls
and remaining study groups (T2DM+HTN, T2DM+OB) were also observed
for many of the study outcomes. Discussion: The combined effects of
hypertension and obesity on diabetes patients was associated with significantly lower levels of quality of life, more provider visits, and greater work
and activity impairment. These results suggest that improved management
of hypertension and obesity among diabetes may result in both humanistic
and economic benefits.

676-P

Elevated Blood Pressure and Obesity: California Undergraduate
Students at Risk
Ann Yelmokas McDermott, Kris Z. Jankovitz, Heather S. Smith, Aydin Nazmi,
Mathew R. Adams, Katrina J. Jackson, Andy J. Zbin San Luis Obispo, CA
Background: Previous research suggests college students are healthier than
other young adults, but most analyses rely on self-reported data. Studies
employing physical assessments are needed to guide future interventions. Methods: The Cal Poly FLASH College Study, a health assessment
of undergraduates, was conducted in 2008-2009. Self-selected students
(n=911) completed surveys, plus standardized methods were used to assess
height, weight, body mass index (BMI), waist circumference, and blood
pressure. Results: Participants were 57% male and 75% white. Median
age was 19y (IQR:18-20). BMI ranged from 16-49 kg/m2; 26% were
overweight (OW) and 5% obese (OB). Males (37%) were more likely than
females (23%) to be OW/OB; rates increased by class year and differed
by race (all p<0.05). Less than half (46.5%) of students had normal BP
(SBP<120 and DBP<80 mmHg), 45.7% were pre-hypertensive (SBP 120139 or DBP 80-89), and 7.8% were hypertensive (SBP≥140 or DBP≥90).
Males (31.9%) were half as likely to be normotensive compared to females
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(66.2%). Among males and females with BMI ≤ 24, 38.5% and 70.9%
were normotensive, respectively. Corresponding rates of normotension in
students who were OW/OB were 20.7% and 50.6%, respectively (p<0.05).
Among freshmen, 39% of males and 67% of females were normotensive
vs. 20% and 64% of non-freshmen males and females. Few ate ≥ 5 fruits/
vegetables/day (5.8%), while 29.6% exercised ≥ 5 days/week. Conclusions:
Elevated BP was very common, especially among males, and patterns
differed by sex, BMI and class year. College students exercise, but neglect
fruit/vegetable intake necessary for vascular health.

677-P

Longitudinal Association Between Weight Loss and Hypertension
in A Free-Living Population: China Health and Nutrition Survey,
1991--2006
Shufa Du Chapel Hill, NC; Huijun Wang Beijing, China; Xiaoshan Wang, Barry
Popkin Chapel Hill, NC
Results from short-term clinical trials and observational studies on the
association between weight reduction and hypertension are controversial.
Few studies have examined this relation over long periods of time among
free living population and/or normal weight subjects. The sample consisted
of adults aged 18—69 y followed from 1991 to 2006 with a total number
of subject observations of 46,510 from six waves of the China Health
and Nutrition Survey. Trained physicians collected 3 measures of blood
pressure with a 30-second interval between cuff inflations by using standard
mercury sphygmomanometers, and weight and height data with standardized methods and equipment. Random-effects nonlinear mixed models
were used to estimate the association while controlling for intraindividual
unmeasurables. Without controls, weight loss (defined as > 0.5 kg per
year) did not show protective effects on hypertension. However, controlled
for baseline body mass index, age, education, income, smoking status,
physical activities, and residence (urban/rural and south/north), weight loss
can decrease the risk of the development of hypertension by 13% in male
(OR=0.87, 95%CI: 0.77—0.99) and by 26% in female (OR=0.74, 95%CI:
0.64—0.86) compared to weight stable adults, or by 30% to 40% compared
to weight gain and weight stable (in male: OR=0.72, 95%CI: 0.63—0.82;
in female: OR=0.60, 95% CI: 0.52—0.69). In this sample representative
of 9 provinces and 54% of China, we find even if a small weight reduction
can have significant benefits on the risk of hypertension. Supported by NIH
R01-HD030880 and Fogarty International Center, NIH.

678-P

Predictors and Consequences of Early Childhood Weight Status
Among American Indian Youth
Sara M. Lindberg, Alexandra K. Adams, Ronald J. Prince Madison, WI
Background: American Indian children have the highest rates of overweight/obesity among ethnic groups, and rates continue to increase.
Recent research proposes that contributors to these high rates occur in
the pre- and early postnatal environments. Methods: We screened 466 AI
kindergarten-2nd graders from 3 Wisconsin tribes. Screenings included
anthropometric and bodyfat measures and non-fasting lipid and glucose
via fingerstick blood samples. Tribal records from Women Infants and
Children (WIC) programs provided data on maternal prenatal factors,
birth and early postnatal development. Results: 47% of children were
overweight/obese at the K-2 screening. Mother’s weight status at delivery
was the strongest predictor of children’s weight status. 92% of mothers
were overweight/obese at delivery; 59% of mothers smoked during pregnancy. Overweight mothers had greater odds of having a child who was
overweight at age one (OR: 3.08), while obese mothers had greater odds
of having a child who was obese at age one (OR: 2.12). In turn, children
who were overweight/obese at age 1 had greater odds of being overweight
(OR: 2.98) or obese (OR: 2.99) at the K-2 screening. They were also more
likely to have unhealthy levels of body fat (OR: 2.38), cholesterol (ORs:
1.38-1.75) and glucose (OR: 1.85). Conclusions: Our findings suggest the
influence of maternal overweight/obesity during pregnancy on the prevalence of overweight in a high-risk American Indian population and provide
evidence that children’s early weight status predicts cardiovascular risk
markers in early childhood.
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679-P

BMI at Age 25 and All-Cause Mortality in White and African
Americans: The Atherosclerosis Risk in Communities Study
June Stevens, Chin-Hua Wang, Kimberly P. Truesdale, Jianwen Cai, Elizabeth
G. Simmons Chapel Hill, NC
The prevalence of obesity in young adults has increased dramatically over
the last 30 years, and the implications of this increase on mortality are not
clear. We examined this issue using data from 13,198 African American
and White adults who reported their BMI at age 25 when they were 45-64
years of age (1987-89) and mortality information from 1990 to 2005. Cox
proportional hazard models were adjusted for age, smoking status at age 25
and in 1987-89, education level, height and field center; and examined with
and without adjusting for weight change from age 25 to age in 1987-89.
BMI at age 25 modeled in either the continuous or categorical form showed
no interaction with race-gender groups although hazard ratios for obese
compared to normal weight participants tended to be higher in African
American women (HR=2.60) and men (HR=2.00) compared to White
women (HR=1.75) and men (HR=1.71). There was no interaction between
BMI at age 25 and weight change on mortality. Addition of weight change
to models only slightly attenuated the effect of BMI on mortality, and the
overall HR was reduced from 2.02 (95% CI:1.70,2.40) to 1.79 (1.48,2.17)
comparing obese to normal weight adults and from 1.24 (1.11,1.39) to
1.20 (1.08,1.34) comparing overweight to normal. This work indicates
that excess weight during young adulthood should be avoided as it may
contribute to increased death rates that are independent of changes in weight
experienced in later life and that these associations are similar in White and
African Americans.

680-P

Ten Year Obesity Trajectories and Mobility Limitations in Chilean
Older People
Cecilia Albala, Lydia Lera, Hugo Sanchez, Patricia Arroyo, Barbara Angel,
Mariana Cifuentes Santiago, Chile
Objective: To determine the association of baseline obesity with 5y and
10y risk of mobility limitations in community living Chilean older people.
Methods: Follow up of the Santiago SABE survey done in 2000 in 1222
subjects ≥60 y residing in Santiago Chile, with complete anthropometric measurements. In 2000 all the subjects completed home interviews
including self reported mobility limitations, observed physical performance, Timed up and go (TUG) anthropometry and handgrip strength. In
2004/2005, 59.4% of the original groupwas interviewed, 20.7 % were died
and 19.9% were lost to follow-up. All the available people free of mobility
limitations in 2000 was evaluated in 2004/2005 and 2009 to determine the
risk (logistic regression) of having mobility limitations according baseline
BMI, dynamometry and waist circumference. Results: 213 women (34.3%
obese at baseline, 32.9% obese at follow up) and 96 men (29,2% obese
at baseline and 28.1% at 10y follow up), no different symmetry test. In
the first wave, the logistic model age and sex adjusted, demonstrates that
among anthropometric variables, only hand grip strength was associated
(negatively) with 5-y risk of having ≥2 mobility limitations (RR 0.93;
95%CI 0.87-0.98). In the second wave besides dynamometry (RR 2.59;
95%CI 1.17-5.75), being obese increased de risk for mobility limitations
(RR 0.92; 95%CI 0.88-0.96). The risk of TUG higher than 10 seconds was
also increased in the obese (RR 2.38; 95%CI 1.1-5.4), Conclusion: Obesity
and handgrip strength are powerful predictors of 10y risk of having ≥ 2
mobility limitations and decreased gait speed. Funded by Fondecyt Grant
1080589

681-P

Childhood Overweight History Predicts Adult Visceral Adiposity
Audrey C. Choh, Ramzi W. Nahhas, Miryoung Lee, Bradford Towne Dayton,
OH; Ellen W. Demerath Minneapolis, MN; Stefan A. Czerwinski, Dayton, OH
Background: Childhood obesity is a known risk factor for future obesity,
diabetes, and heart disease. While many studies have shown childhood
obesity tracks into adulthood, how the history of obesity during childhood influences visceral abdominal tissue (VAT) is less well known. The
purpose of this study is to examine the relationship between childhood
overweight history and VAT measured in adulthood, independent of current obesity and adulthood lifestyle factors. Methods: The study sample
consisted of 479 white adult participants from the Fels Longitudinal
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Study (221 males, 258 females), who had serial BMI data from childhood
into adulthood. Sex‑stratified multiple linear regression analyses were
used to determine how time spent overweight during childhood influenced
VAT mass in adulthood. Regression models were adjusted for concurrent
adulthood variables of age, smoking, drinking, physical activity, height,
BMI and time spent overweight during adulthood. VAT was log-transformed to ensure normal residuals. Results: Time spent overweight during
childhood was positively related to VAT in models without adjustment
for adulthood overweight history and current BMI for both males and
females. However, in models that included adulthood overweight history
and current BMI, time spent overweight as a child was negatively related
to VAT mass. Conclusions: Time spent overweight during childhood is
related to VAT mass in adulthood. However, the direction of this relationship appears to depend on whether adulthood levels of total adiposity are
accounted for.

682-P

Increased Whole Grain Consumption Is Associated With a
Decrease in Liver Fat Content Among Participants of the NHLBI
Family Heart Study (FHS)
Mary K. Wojczynski, Mary F. Feitosa, Samuel Klein Saint Louis, MO; Kari E.
North, Mariaelisa Graff, Nora Franceschini Chapel Hill, NC; J. Jeffrey Carr
Winston-Salem, NC; Ingrid B. Borecki Saint Louis, MO
Nonalcoholic fatty liver disease (NAFLD) is associated with insulin resistance and is part of a constellation of metabolic abnormalities associated
with obesity. The initial hallmark feature of NAFLD is an increase in liver
fat content (LFC). Dietary macronutrient composition can affect LFC and
metabolic function; increased fructose consumption is associated with an
increased risk of NAFLD, whereas whole grain (WG) consumption is associated with a decreased risk of insulin resistance. In this study, we evaluated
the relationship between fructose and WG intake on LFC in 2180 participants (974 men, 1206 women) in the NHLBI FHS. Participants mean age
was 58 yo, mean BMI was 27.6, and prevalence of metabolic syndrome was
30.2%. We used a modified 66-item food frequency questionnaire to assess
dietary intake at baseline. Eight years later, we measured liver attenuation
(LA), a quantitative index of LFC, using abdominal computed tomography.
Blom transformed LA (adjusted for age, age2, age3, sex, alcohol, phantom,
and center) was the dependent variable in linear mixed models controlling
for family relatedness. Two models were used, where the independent variable of interest was sex-, age-, and energy-adjusted quartiles of either daily
fructose or WG consumption. Further model adjustment included additional
risk factors for NAFLD and daily consumption of other food groups. Daily
WG consumption was inversely correlated with LA (p=0.02), whereas daily
fructose consumption was not associated with LA (p=0.48). These data
suggest that WG consumption might prevent the development of NAFLD.
Additional studies are needed to determine the mechanism responsible for
this relationship.

683-P

Do Differences in Sitting Height and Leg Length Explain Waist
Circumference Discrepancies in Chinese Compared to US Whites
and Blacks? The Peoples Republic of China Study and The
Atherosclerosis Risk in Communities Study
Kimberly P. Truesdale, June Stevens, Jianwen Cai Chapel Hill, NC
Some researchers have advocated lower cutpoints for obesity in Asians
citing the higher percent body fat among Asians compared to Caucasians
at the same body mass index (BMI). The objective of this study was to
determine if differences in sitting height and leg length impacted ethnic
differences in waist circumference observed at the same BMI. The analysis included 5,258 Chinese, 9,789 White and 2,893 Black adults. In linear
regression models stratified by race-gender groups and adjusted for BMI,
BMI squared, age, smoking, alcohol intake, education and field center
Chinese women and men had significantly smaller waist circumference
than Blacks and Whites. On average, Chinese adults were also shorter and
their leg length was a smaller percentage of total height (46% in Chinese,
53-54% in Whites and 54-55% in Blacks). After adding adjustment for
sitting height and leg length, Chinese women no longer had the smallest
waist circumference. At a BMI of 23.0 kg/m2 the predicted waist circumferences were 84.3 cm (95% CI: 83.6-85.0) in Chinese, 84.6 cm (84.385.0) in Whites and 79.8 cm (78.9-80.7) in Blacks. In the same models
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Chinese men still had a smaller waist circumference (84.6 cm (84.0-85.2))
than White men (87.9 cm (87.6-88.3)) but were not different from Black
men (83.9 cm (83.1-84.8). Differences in trunk and leg heights should
be considered when evaluating ethnic differences in waist circumference
measurements.

684-P

Overweight Girls Have Increased Risk of Left Ventricular
Hypertrophy As Young Women
Philip R. Khoury Cincinnati, OH; Stephen R. Daniels Denver, CO; Elaine M.
Urbina, Thomas R. Kimball Cincinnati, OH
Using data from the National Growth and Health Study, a longitudinal study
of black-white differences in development of obesity and cardiovascular
risk, we examined the effect of overweight in girls, on LV hypertrophy
(LVH) in adulthood. BMI was calculated at the initial visit at age 9 or 10,
and at followup (age 21 to 25). Left ventricular mass (LVM) was obtained
from echocardiography at followup, and indexed LVM (LVMI=LVM/
height(m)2.7) calculated. Subjects were classified as LVH if LVMI>=51
g/m2.7. BMI percentile groups (Init_BMIG, <50th percentile, 50th-85th
percentile, >=85th percentile) were created for the initial visit. 641 subjects
(290 W, 341 AA) were studied. Followup LVMI was associated with BMI
percentile at initial visit (r=.47, p<.0001) and with BMI at followup (r= .65,
p<.0001). Using ANCOVA, we showed that after controlling for followup
BMI, there was a significant difference in followup LVMI between the
Init_BMIG groups. Girls in the highest Init_BMIG had significantly higher
LVMI than either of the other groups. There was also an independent effect
of race: AA had higher LVMI. For subjects with BMI<25 at followup, 3%
of low Init_BMIG, versus 13% of high Init_BMIG had LVH at followup.
Conversely, for BMI>30 at followup, 22% of low Init_BMIG, versus 57%
of high Init_BMIG had LVH at followup. This suggests an extra burden of
overweight and obesity on the heart in childhood, which is carried through
adolescence into adulthood.

685-P

Predicting Obesity-Related Health Outcomes: A Three Year Cohort
Study of Height, Weight, and Waist Circumference
Ken S. Yew Bethesda, MD; Susan Chao San Antonio, TX; Daniel Burnett
Bethesda, MD; Celan Alo San Antonio, TX; Lindsey Enewold, Kangmin Zhu
Washington, DC
Background: Guidelines for obesity use body mass index (BMI) and
waist circumference (WC) to stratify adverse outcome risk. Few cohort
studies have tested the validity of this assumption. This study examines
whether BMI and WC together predict development of obesity-related
health outcomes (ORHO) better than BMI alone. Methods: Retrospective
cohort study of 2004 active duty Air Force personnel. We collected BMI,
WC, sex, age, aerobic fitness, tobacco use, and medical comorbidities for
each participant. We determined baseline and incident pre-hypertension,
hypertension, hyperlipidemia, diabetes and coronary heart disease from
administrative, pharmacy, laboratory and blood pressure records. We constructed Cox proportional hazards models for the incidence of the primary
ORHO: hypertension, hyperlipidemia, diabetes or coronary heart disease.
Results: The inception cohort numbered 182,363. A subgroup of 142,332
without baseline ORHO had a mean age, BMI and WC of 29.2 years, 25.7
kg/m2 and 33.5 inches. They were predominantly male (79%) and either
Caucasian (75%) or African American (15%). Average duration of follow
up was 3.1 years. The National Institutes of Health (NIH) categories of
elevated BMI or WC predicted development of ORHO (p<0.0001). Cox
models, after adjustment for age, gender and race, showed BMI > 25 kg/
m2 and high WC by NIH standards predictive of incident ORHO (HR
1.62 (1.60-1.67) and 1.58 (1.47-1.70) respectively) with further analysis
ongoing. Discussion: Overweight individuals with elevated WC have an
increased risk of incident ORHO. These results help validate the BMI and
WC-based health risk stratification scheme proposed by NIH and Health
Canada obesity guidelines.
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686-P

Obesity and VHA Expenditures Among Veteran Health
Administration Users With Newly Diagnosed Diabetes
Yujing Shen, Mangala Rajan, Orysya Soroka, Leonard Pogach East Orange, NJ
Objectives: Evaluate the association between body mass index (BMI) and
longitudinal VHA expenditures among VHA users with newly diagnosed
diabetes. Methods: The study sample included respondents to the 1999
Large Veterans Health Survey who was newly diagnosed with diabetes in
2000 (N=12,838). Annual VA expenditures were evaluated from 2000 to
2004. BMI in 1999 was grouped into four exclusive categories: normal
(18.5-24.9) overweight (25-29.9), obese (30 – 34.9) and morbidly obese
(>=35). Generalized linear models with the log-link function were used to
examine the association between BMI and annual expenditures controlling
for baseline social-demographic factors, health status. Results: About 41.7%
the study sample was overweight, followed by obese (27.6%), morbidly
obese (18.1%), and normal (12.5%). In general, overweight patients had the
lowest VA expenditure. For the first three years after diagnosis, patients with
normal weight at the baseline had the highest average VA expenditure (e.g.
$7,688 in 2000, $2,235 more than overweight patients). The 4th and 5th years
after diagnosis, morbidly obese patients had the highest VA expenditure
($6,067 in 2004, $717 more than normal weight patients). The difference
in expenditure among BMI groups decreased over time. The overall results
stayed the same after controlling for baseline factors. Conclusions: For
newly diagnosed diabetes patients, the association between BMI and VA
expenditure varied as time progressed. It may be due to dynamic interactions between BMI and co-mobid conditions over time. Understanding
these complex interactions may lead to risk-stratified targeted approaches to
clinical management that can improve outcomes and reduce costs.

687-P

Do Preventive Care Disparities Exist For the Obese?
John Morton, Tina Hernandez-Boussard Stanford, CA
Introduction: Given the disproportionate burden of disease carried by the
obese, our study objective was to determine if the obese patient received
the same level of needed preventive care as the non-obese patient. Methods:
Weighted patient clinic visit data from the National Ambulatory Medical
Care Survey 2005-7 were analyzed for all adult patient visits with height
and weight (N=912,689,881). Obesity was defined as a BMI of>30 (N=
335,638,208, 37%). Screening exams, educational counseling, and clinic
practice patterns were compared for obese vs. non-obese with multivariate
regression models controlling for age, gender, race, payor status, and comorbidities. Results: When compared to non-obese patients, obese patients were
significantly less likely to receive screening tests for Breast Cancer (Odds
Ratio (OR), 1.14), Skin Cancer (OR, 1.12), and Depression (OR, 1.26). Obese
patients were also less likely than non-obese patients to receive counseling
for tobacco cessation (OR, 1.20) and injury prevention (OR, 1.38). At clinic
visits, obese patients were significantly less likely than non-obese patients to
see a physician (OR, 1.21), have subsequent telephone follow-up (OR, 1.25),
and be referred for psychological treatment (OR, 1.56). Obese patients had
significantly shorter clinic visit times (OR, 1.62). Conclusions: Significant
gaps in preventive care exist for the obese patient including cancer and
depression screening, tobacco cessation and injury prevention counseling, and
psychological referral. The obese preventive care disparity demonstrated may
be explained by shorter clinic visits and less physician involvement.

688-P

Building a Healthy Temple: Latino Faith-Based Community’s
Perspective on Childhood Obesity Prevention
Meizi He, Zenong Yin, Jessica Leeds San Antonio, TX
Background: The prevalence of obesity is alarming among Latino children. Churches are setting where a majority of Latino families frequent on
a regular-basis. In addition to religious worship, churches supply social,
emotional, and material support, which maybe a promising venue for obesity
prevention interventions engaging families and the community. Objectives:
to qualitatively explore the Latino faith-based communities’ perceptions and
willingness to address the childhood obesity epidemic Target Population(s):
Latino faith-based community leaders and members in San Antonio, Texas
Methods/Strategies: Using a community participatory approach, this study
S196 For author conflict of interest information, see page S228

conducted in-depth interviews with purposeful samples of 27 Latino church
leaders and 10 focus groups with church attending Latino children and their
parents, respectively. Interviews and focus groups were audio-taped and transcribed verbatim. Inductive analysis was performed to identify themes using
NVIVO version 8. Preliminary Findings: the Latino faith-based communities
were aware of the burning issues of obesity epidemic and its consequences,
e.g. diabetes, hypertension affecting their congregations. Both church leaders
and members showed willingness to address childhood obesity in faithbased community settings. They perceived a relationship between ones’ faith
and health, i.e., one’s body as God’s Temple. They identified the needs for
cultural sensitive health education through sermons and Sunday school, free
after-school or summer camp providing physical activity opportunities for
both parents and children, healthy cooking classes, church and home food
environmental changes, as well as congregation-wide healthy competition.
Conclusion: The Latino faith-based communities are aware of and willing to
address childhood obesity among their congregations.

689-P

Assessment of the Obese Child and Adolescent: A Survey
of Pediatric Obesity Management Programs
Joey C. Eisenmann Grand Rapids, MI
Background: In 2007, the Expert Committee Recommendations on Child
and Adolescent Overweight and Obesity described the use of practice guidelines for assessment. The purpose of this study was to provide descriptive
information on the assessments conducted in pediatric obesity management
programs associated with the NACHRI Focus on a Fitter Future Hospital.
Methods: Twenty-eight (60%) of 47 institutions invited completed a survey
that inquired about the following assessments: patient/family medical
history, physical examination, blood pressure, body composition, blood
chemistry, aerobic fitness, resting metabolic rate, muscle strength/flexibility, gross motor function, spirometry, sedentary behavior and physical
activity, dietary behavior, and psychological assessments. If the hospital
administered a pediatric obesity management program at different stages
of obesity management, they completed a survey for each stage. Only the
results for stage 3 or stage 4 programs (n=13) are provided here. Frequency
distributions were determined for each question. Results: Overall, most
programs follow current recommendations; however, there are a variety of
measurement tools used especially for physical activity, diet, and psychology. Other physiological assessments (e.g., fitness, resting metabolic rate,
and tests of neuromuscular function) and blood chemistries (e.g., cortisol,
etc.) are less frequent and more variable across programs. Conclusion:
The results highlight the challenges in standardizing methodologies across
clinics if we hope to establish a national registry. In addition to providing a
better understanding of the current assessment practices in pediatric obesity
management programs, the results provided herein should assist other
clinics/hospitals who are developing pediatric obesity programs.

690-P

The Energy Balance Flipping Point: The Physiology of the
Transition Into the Obesity Epidemic in the US
Boyd A. Swinburn Melbourne, Australia
Over the last century, the energy expenditure needed for daily life has
decreased in wealthy countries due to increasing mechanization, motorization and computerization, yet obesity prevalence has risen only since about
1970s. USDA data show that from 1910 there was decline in the US per
capita food energy availability with a nadir in the 1960s followed by a much
steeper rise. If the food energy supply parallels food energy intake, one
can postulate that the last century has two distinct, energy balance phases:
the ‘move less, stay lean’ period (1910-1960) characterized by declining
physical activity (PA) levels, declining energy intake and a population
which remained relatively lean, and; the next ‘eat more, gain weight’ period
characterized by increasing energy intake and increasing population weight.
The physiology of energy balance may help to explain these seemingly
paradoxical observations. Organisms always tend towards energy b alance
with energy intake changing (through appetite mechanisms) to match
expenditure and/or expenditure changing (through changes in weight and
resting metabolic rate) to match intake. Thus, declines in PA in the first
period were able to ‘pull’ down energy intake so that rises in obesity were
not seen over this period despite a widespread uptake of labour-saving
machines. Then it is postulated that an Energy Balance Flipping Point
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occurred and in the second period, energy intake rose under the influence of
environmental ‘push’ factors (ie increasingly available, cheap, tasty, highly
promoted obesogenic foods) with the concomitant rise in weight being the
physiological mechanism for restoring energy balance.

691-P

Urban Sprawl, Obesity, and Cancer Mortality in the United States
David Berrigan, Zaria Tatalovich Bethesda, MD; Reid Ewing Salt Lake City,
UT
Background: Urban sprawl is a known correlate of obesity and has the potential
to influence cancer mortality via direct and indirect effects on obesity, access
to health services, physical activity, and transportation choices. Objective: An
ecological analysis of the associations between cancer mortality, urban sprawl,
obesity, and additional covariates at the county level in urban areas of the
United States. Methods: Data include county level cancer mortality estimates,
2002-2006 for sixteen cancer sites, by sex (SEER/NCI); obesity prevalence,
2007 (CDC); sprawl index (Ewing, 2001); and additional covariates (BRFSS,
US Census). The sprawl index was based on 22 variables grouped into four
factors/dimensions of sprawl at the county level. This resulted in data for
936 counties with sprawl indices ranging from 62 to 478. Results: In males,
cancer mortality was inversely associated with natural log transformed urban
sprawl for liver and stomach and positively associated with sprawl for prostate,
leukemia, non-hodgkins lymphoma, brain, melanoma, and lung, cancer. After
adjustment for obesity, significant positive associations remained for brain, melanoma, lung, and liver cancer. Similar results were observed in females along
with inverse associations between sprawl and cancer of the uterus. Conclusions:
Ecological analyses of associations between urban sprawl and cancer mortality
could help identify targets for public health interventions aimed at improving
population health. Next steps include incorporation of additional covariates
such as prevalence of tobacco use and indices of socioeconomic status, and
multilevel analyses using individual level risk factor data from SEER registries.

692-P

Does a Pediatric Weight Control Program Have an Effect on Body
Weight of the Parent?
David Garcia, Steve Verba, Tracey Murray, Kristofer Wisniewski, John M. Jakicic
Pittsburgh, PA
Interventions that include the participation of the parents have been shown
to be an effective treatment for pediatric obesity. This study examined if a
weight loss intervention for overweight children that also involves the parent has a carryover effect on changes in body weight in the parent. Fifteen
overweight children with a BMI >97th percentile for age and sex (10.4±1.3
years; BMI: 98.2±0.8th percentile) and support parents (40.3±5.7 years;
BMI: 32.5±6.5 kg/m²) participated in a 12-week intervention. Children
attended weekly sessions and were taught to improve the quality of their
diet and to increase physical activity. Parents attended separate sessions and
were taught how to assist their child to make these changes. Parents were
not instructed to decrease their own caloric intake or given their own physical activity program. The intervention resulted in non-significant weight
loss (-1.5±3.5 kg; p>0.05) and BMI reduction (changed from 98.2±0.8th
to 97.6±1.6th percentile) of the children. Three children decreased their
BMI below the 97th percentile with one child below the 95th percentile.
Parental weight decreased (-2.5±2.2 kg; p=0.001). Parental weight change
was not significantly associated with the weight change of their child. This
intervention that focused on how parents can assist their child in weight
control behaviors involving dietary changes and physical activity resulted in
parents losing weight. This may provide a unique intervention opportunity
to facilitate weight loss within the context of a family-based program for
families with overweight children and parents, which warrants further study.
Supported by the Obesity and Nutrition Research Center (DK46204)

693-P

An Assessment of Multiple Indicators of Socioeconomic Status
and Genetic Admixture on Insulin Outcomes
Akilah Keita, Krista Casazza, Jose R. Fernandez Birmingham, AL
A large body of research has indicated that race and socioeconomic status
(SES) affect insulin outcomes. However, race and SES are intertwined and
it is difficult to examine the independent effects of each on health. The
goal of this research was to disentangle these relationships by assessing
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the associations of multiple indicators of SES (composite SES, education,
income, and poverty status) and genetic admixture (African and European) on acute insulin response to glucose (AIRg). 265 Hispanic, African,
and European American children aged 7 to 12 were included in analyses.
Important covariates included total fat mass, pubertal stage, gender, and
age. A series of regression models examined each indicator of SES and
genetic admixture separately. Interaction terms were also evaluated if the
independent effects of SES and genetic admixture on AIRg were significant.
Composite SES was insignificant and African admixture was significantly
associated with increased AIRg (p = .02). Education was not significantly
related to AIRg whereas African admixture remained positively related
to AIRg (p = .04). Income was negatively related to AIRg (p = .03) and
African admixture was positively related to AIRg (p = 009). The interaction
of income and African admixture was non-significant. In the final model,
neither poverty status nor African admixture was significant. Disentangling
the relationship of SES and race indicates that income is the most significant SES indicator and African admixture is a significant genetic indicator.
The interaction term of income and African admixture was non-significant
and suggests that each contributes unique effects on AIRg.

694-P

Nutritional and Physical Activity Advice By Orthodontists:
A Model For Preventive Health
Veronica L. Irvin, Katharine E. Schmitz, Jennifer A. Jones, Budd Rubin, Jeanne
F. Nichols, Richard Hofstetter San Diego, CA; Cheryl L. Rock La Jolla, CA;
Melbourne F. Hovell San Diego, CA
Our intervention is designed to increase physical activity and promote
healthy diets among preteens who obtain orthodontia care. Clinician-based
counseling has shown short-term changes, but requires more frequent contact for maintenance. Orthodontists have experience offering health advice
repeatedly over several years that might sustain diet and activity changes.
One drawback to orthodontic patients is the myth that they are already
healthy. This study shows that orthodontic practices include substantial
proportions of youth who warrant intervention to control weight and orthodontists could serve as a model for preventive health. Baseline data from
about 500 preteens who obtain orthodontia care and who represent diverse
backgrounds (37% racial ethnic minorities, 74% in low and middle incomes
(per CHIS)) will be presented. Preliminary analyses show that 23% of boys
and 18% of girls had BMI values between the 85th and 94th percentile and
17% of boys and 7% of girls had BMI values that were equal to or exceeded
the 95th percentile for their age. Our participants reported lower servings of
milk (1.5/day), fruit (1.2/day), and vegetables (1.2/day) and similar amounts
of sugar-sweetened beverages (0.4/day) as that reported by youth representative of California (CHIS). Only 18.5% of our preteens consumed 5+ servings of fruit and vegetables per day. Orthodontic patients are similar to the
average California population and warrant intervention to improve nutrition.
If orthodontic advice improves a small proportion of nutrition and activity,
it may serve as a model for all clinicians to provide brief advice in order to
obtain population-wide changes.

695-P

The Influence of Adiposity on Muscle Quality and Adaptive
Response to Resistance Exercise
Mark D. Peterson Ann Arbor, MI; Heather Gordish-Dressman, Monica J. Hubal
Washington, DC; Emidio Pistilli Philadelphia, PA; Theodore J. Angelopoulos
Orlando, FL; Priscilla M. Clarkson Amherst, MA; Niall M. Moyna Dublin,
Ireland; Linda S. Pescatello Storrs, CT; Richard L. Seip Hartford, CT; Paul S.
Visich Mt. Pleasant, MI; Robert F. Zoeller Boca Raton, FL; Paul D. Thompson
Hartford, CT; Joseph M. Devaney, Eric P. Hoffman Washington, DC; Paul M.
Gordon Ann Arbor, MI
Background: The purpose of this study was to examine the relationship
between subcutaneous adiposity and muscle quality (MQ) among a large
cohort of non-obese adults, prior to and following 12 weeks of unilateral
arm resistance exercise (RE). Methods: Adiposity and muscle mass (MRIderived arm fat and whole muscle volume), biceps strength (1RM), and
MQ (strength/muscle mass), were analyzed in 634 non-obese (BMI < 30)
subjects (253 males, 381 females; age = 23.3 yrs) who participated in the
FAMuSS study. Results: Use of multiple regression revealed that adiposity was a negative predictor of MQ (β = -0.44, p < 0.01), controlling for
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gender, age and body mass. Stratifying by adiposity into tertiles revealed
that MQ was lower in each group of greater adiposity (p < 0.01), in males
and females. For males, there was also a diminished relationship between
muscle mass and muscle strength across tertiles (r2 = 0.51, 0.27, and 0.18
for low, medium and high fat; p < 0.01). Significant pre/post changes for
muscle volume, strength and MQ were observed across fat tertiles. Adiposity was not a predictor of the adaptive-response to RE for males or females
(p > 0.05). Conclusions: Subcutaneous fat seems to negatively influence
MQ in untrained individuals, but there is no attenuation of the adaptiveresponse to RE. Therefore, RE may serve as a viable strategy to correct
diminished MQ among non-obese individuals with higher adiposity.

Prevalence of Obesity in Diverse Populations
696-P

Body Mass Status of Older Singaporeans: Results From
a National Survey
Truls Østbye, Rahul Malhotra, Angelique Chan Singapore
The present analysis describes the variation in body mass status of 4,371
community-dwelling older (>60 years) Singaporeans, using Body Mass
Index (BMI)(weight (kg)/height(m)-2), based on measured weight and
height. Previous research has examined correlates of body mass status
among older Asians. However, less work has been done using the Asian
BMI classification. Thus we examined the socio-demographic correlates
(age, gender, ethnicity, education, housing, and living arrangement) of BMI,
underweight (< 18.5 kgm-2), obesity (> 30kgm-2) and ‘high risk’ (Asian
classification) BMI (> 27.5 kgm-2), and the relationship between body
mass and important health outcomes (diabetes, hypertension, myocardial
infarction/angina, cerebrovascular diseases, chronic back pain and mobility
limitation).The prevalence of underweight, obesity, and ‘high risk’ BMI was
6.8%, 7.4% and 18.6%. Increasing age was a risk factor for underweight
and inversely related to obesity and ‘high risk’ BMI. Women (versus men),
and Malays and Indians (versus Chinese), had significantly higher BMIs
and were more likely to have obesity and ‘high risk’ BMI. Increasing education was associated with a significant decrease in BMI, obesity and ‘high
risk’ BMI only among women. Prevalence of health outcomes was similar
in corresponding categories of the international (underweight, normal, preobese and obese) and Asian (underweight, low risk, moderate risk and high
risk) BMI classifications. While prevalence of obesity is low among older
Singaporeans, the prevalence of ‘high risk’ BMI is considerable. Elderly of
the minority ethnic groups, especially females, should be priority targets for
interventions aiming to reduce the prevalence of ‘high risk’ BMI.

697-P

Prevalence and Trends of Obesity and Metabolic Syndrome
Among Young Adolescents in Taiwan
Nain-Feng Chu Taipei, Taiwan
To evaluate the prevalence and trends of obesity and metabolic syndrome
(MetS) among young adolescents in Taiwan. After probability proportional
to size (PPS) sampling, we conducted three repeated surveys on juniorhigh schools in Taipei during 1996, 2002 and 2006. For each survey, we
randomly selected 10 to 15 schools and then 2 classes for each grade. All
students of the selected classes were included in the study. Anthropometrics,
blood pressure, biochemical variables and structured questionnaire were
performed to evaluate the status of obesity and the components of MetS
among study population. There were 1354, 1535, and 1203 children
included in these three surveys. For boys, the overall prevalence of obesity
was 16.4 %, 15.9 %, and 23.4 %; and was 4.3%, 3.5%, and 6.0% for
MetS on 1996, 2002, and 2006, respectively. For girls, the correspondence
prevalence of obesity was 12.4%, 10.1%, and 12.0% and, and was 2.5%,
3.4%, and 4.1% for MetS. Comparing with body weight or waist circumference, the change of BMI during study period was the most significant
anthropometric variable associated with the trends of MetS among young
adolescents in Taiwan. The prevalence of obesity was increase about 1.42
times for males during the last ten years; however, there was no increasing
trend or even a slightly decrease for girls during this period. For MetS, the
prevalence increased 1.40 times in males and 1.64 times in females which
suggested that MetS may become one of the important health issues for
young adolescents in Taiwan.
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698-P

Project Healthy Schools: A Community’s Response to the Youth
Obesity Crisis
Jean DuRussel-Weston, Elizabeth A. Jackson, Patricia Bruenger, Eva KlineRogers, Caren S. Goldberg, Bruce Rogers, LaVaughn Palma-Davis, Susan
Aaronson, Catherine Fitzgerald, Lindsey Mitchell, Roopa Gurm, Kim A. Eagle
Ann Arbor, MI
Objectives: Recognition of the need to fight the battle against childhood obesity led to development of Project Healthy Schools (PHS) in
2004. PHS, a community-university collaborative provides school-based
programming to reduce childhood obesity and its long-term health risks.
Methods: PHS encourages healthy habits through education, environmental change, and measurement. Interventions are based on five goals:
Eat more fruits/ vegetables; Make better beverage choices; Exercise
at least 150 minutes each week; Eat less fast/fatty foods; Spend less
TV /computer time. PHS includes 10 hands-on activities, motivational
assemblies, incentives rewarding behavior change, cafeteria and policy
changes, communication campaigns and Farm-to-School outreach. Pre/
post data are collected from sixth-grade participants and follow-up is
done in seventh and eighth grade. Ninth grade follow up is new this
year. Screenings include ht/wt, BMI, 3-minute step test, heart rate, blood
pressure, a finger-stick for full lipid profile and random glucose. Behavioral surveys measure nutritional choices and physical activity. Findings:
Five years of screening 1324 sixth graders in three school districts with
diverse populations shows improvements in heart disease risk factors.
Baseline to follow up measures (N=1012) shows significant decrease Total
Cholesterol 168mg/dl-157mg/dl; LDL 92mg/dl-88mg/dl; Triglycerides
126mg/dl-109mg/dl. Seventh grade followup shows significant decease
in TC. Surveys indicate evidence of adoption of healthier lifestyles with
participants increasing consumption of fruits and vegetables and time
spent exercising. New findings support a link between self efficacy and
physical activity levels. Conclusions: PHS is a transportable middle-school
based intervention which leads to improvements in health behaviors and
sustained improvements in cardiovascular risk factors for 12 year olds.

699-P

Prevalence of Obesity Among Bangladeshi School Children
Tania Bulbul, Mozammel Hoque Dhaka, Bangladesh
Background: Childhood obesity has reached epidemic levels in developed
countries. An increase in the prevalence of childhood obesity is also seen
in developing countries. Though the medical illnesses associated with
obesity usually occur in adulthood, adults rarely achieve sustained weight
loss. Therefore, prevention of childhood obesity and effective treatment
of overweight children are essential. Method: In this study, our aim was to
measure the prevalence of obesity among school going children of Bangladesh enrolled 10,135 school students of both sexes from both primary and
secondary schools of all six divisions of the country by stratified random
sampling. Height and body weight of all students were measured to calculate BMI and categorized the subjects into obese, overweight, underweight
and normal weight according to the cut off value standardized for age and
sex recommended by WHO. Result: The prevalence of obesity and overweight among Bangladeshi school children of 6 to 15 years found 3.5% and
9.7% respectively. This study revealed significantly (p<0.001) more obese
(4.3%) among primary school children (6-10 years) in comparison to that
(3%) in secondary school children (11-15 years). It also showed significant
difference (p<0.001) of proportion of obesity among urban and rural school
students. The study found prevalence of obesity much more (5.6%) among
urban school students than that of rural (1.2%). Conclusion: The prevalence
of obesity and overweight found alarming among the school students of
Bangladesh. Urbanization may be a potent cause of obesity.

700-P

Dual Burden of Malnutrition in School Going Children of Mumbai
City Need For Intervention
Jagmeet Madan Mumbai, India; Anoop Misra, Priyali Shah New Delhi, India;
Madhuri Nigudkar, Bhavika Shah, Shweta Jain, Poonam Shah Mumbai, India
Rationale and objective: The data was collected as part of a multicentric
community-based intervention study, the Medical education for children/
Adolescents for Realistic prevention of obesity and diabetes and for
healthy aGeing (MARG) involving school children. The sample comprised
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of school going children aged 8–18 y (n = 8024) of 4 Private (aided)
and 4Government schools (unaided) from Mumbai city. Materials and
Methods: After recording anthropometric parameters, dietary intake and
lifestyle-related variables, an intensive intervention programme was started
(Project MARG). The programme focuses on the children, the school and
home environment. Nutritional and physical activity education is provided
through lectures, leaflets, and other methods like debates, skits and street
plays related to health topics. Result and Findings: The overall prevalence
of overweight and obesity in 8-18 y old school children was 11.2% and
6.4% respectively. It was significantly (p<.001) higher in private school
children (17.7%; 11.0%) as compared to government school (5.3%: 2.2%).
A high percentage of undernutrition (8.6% Vs 2%) was also observed
in government school. There was a distinct rise in overweight /obesity
prevalence in pubertal age (22.4 to 25%) in age group 14 to 16 yrs. High
consumption of Junk Foodsand physical inactivity was observed in all
children. The intervention shows benefit in knowledge, attitude and practice
regarding nutrition, physical activity and obesity-related diseases in school
going children. Conclusion: MARG is the first successful large-scale community intervention project in South Asia which focuses on primary prevention of obesity in Indian schools.

701-P

Lifestyle Factors Associated With Obesity Among the Elderly
in Taiwan
Chi Hua Yen, Min-Chen Kao, Cheng-Ching Wang Taichung, Taiwan
Background: The purpose of this study was to investigate the prevalence
of obese and the relationship of life style factors and obesity among older
Taiwanese. Methods: The data were part of the“2002 National Survey on
Knowledge, Attitude and Practice of Health Promotion in Taiwan”. The
survey was conducted face-to-face, by interviews of 26,755 Taiwanese,
resulting in a response rate of 81.9% in a population-based cross-sectional
study. The participants were aged 65 and over. Totally, 596 subjects with
obesity and 3,343 subjects without obesity were included. Means, percentages, Chi-Square, Spearman correlation and Logistic regression were used
for data analysis. Results: The prevalence of obesity among Taiwanese
elderly was 12.8 % in men, 17.7% in women in our study. Significant
correlations were found among age, BMI, hypertension, heart disease,
diabetes mellitus and the behavior of smoking with obesity using Spearman
correlation. A logistic regression model showed a higher probability of
obese in the elderly with current betel nut chewing (OR=1.63; 95%CI: 1.012.61) after controlling for other independent variables including age, gender
and education level. There were more obese elderly among ex-smoker than
non-smoker in this study (OR = 1.46; 95% CI: 1.07 - 1.97). Conclusions:
People should pay close attention to the relationship about lifestyle and
obesity in the elderly and our health care systems should be fully aware of
these issues and consequently provide better control or care for those obese
elderly with the behavior of betel nut chewing and smoking.

702-P

Thinness to Obesity in Botswana: Adolescents Follow the Money
Charlene Compher Philadelphia, PA; Leapetswe Malete, Jose Jackson, Sheila
Shaibu Gaborone, Botswana; Sarah Ratcliffe, Nicolas Stettler Philadelphia, PA;
Segametsi Maruapula Gaborone, Botswana; Brian Wrotniak Buffalo, NY
Background: Little is known about the prevalence of thinness (T),
overweight (OW) or obesity (OB) in adolescents or about potentially
related socioeconomic status (SES) in Botswana, an upper middle income
developing country. Purpose: To describe the prevalence of T, OW, and OB
and their associations with SES in adolescents in Botswana. Methods: We
conducted a representative, cross-sectional study of 754 adolescent secondary school students. Measured height and weight were used to compute
WHO age- and sex-specific BMI z-scores for assessing weight status. SES
was described by private vs. public school attendance, household crowding, and a survey of possessions and facilities within the home. Results:
The prevalence of T, OW and OB in the entire group was 5%, 11% and
7% respectively, with 4 OW/OB children for every T one. In cities, the
prevalence of OW and OB was 16.5% and 19.6% respectively, with 11
OW/OB children for every child who was T. By contrast, in rural villages
the prevalence of T was 5.5%, OW 4.7% and no students were OB. Private
school students and those with less crowding and more possessions had
higher prevalence of OW/OB (X2, all p≤0.01). Conclusion: While obesity
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was more common than thinness, particularly in cities, both conditions were
evident and provide evidence of the nutrition transition. Interventions are
urgently needed to address the already high prevalence of obesity in certain
areas of Botswana and to prevent its progress in areas that have not yet
undergone nutrition transition.

703-P

School Counselors’ Perspectives of the Barriers and Facilitators
Associated With Their Involvement in Childhood Obesity
Prevention and Treatment
Susan J. Woolford Ann Arbor, MI; Yvonne I. Larrier, Jeremy M. Linton, Michelle
Bakerson, Lynne R. Walker South Bend, IN; Jimmy Kijai, Carole J. WoolfordHunt Berrien Springs, MI; Bethany J. Sallinen Ann Arbor, MI
Objective: To explore professional school counselors’ perceptions (PSC)
regarding the barriers to, and the fascinators of, their involvement in the
prevention and treatment of childhood obesity. Design/Methods: A 13-item
survey was fielded in fall, 2009 to members of the American School
Counselors Association for whom email addresses were on file with the
Association (n=14,000). Summary data were calculated and Chi-square
analyses performed, to explore associations between PSCs’ perceptions and
their years in practice (< 3 yrs, 3 - 7 yrs, 8 – 12 yrs, or > 12 yrs), geographical setting (urban, suburban or rural), and work setting (elementary, middle
or high school). Results: 1084 responses were obtained. Most respondents
were female (84%) and had been a PSC for greater than 3 years (66%). The
majority of PSCs agreed that working with students regarding obesityrelated issues is part of their role as a PSC (66.5%). Most (82.4%) never/
rarely received referrals for obesity-related issues. Barriers to participating
in obesity-related interventions included time (81.1%) and the perception
that obesity treatment/prevention is not a priority for school administrators (76.5%). Almost all respondents stated they would probably be more
involved in obesity interventions if students/parents requested help (97%)
and if they had more collaboration with stakeholders such as pediatricians
(92.7%). Responses were similar regardless of work setting, years of professional experience or geographical setting. Conclusions: Efforts to address
childhood obesity may be enhanced by physicians collaborating with PSCs.
Further studies are required to explore the impact of such collaborations on
childhood obesity.

704-P

Factors Related to Having a Television in the Bedroom Among
Children and Adolescents: 2007 National Survey of Childrens
Health
Holly Wethington, Bettylou Sherry Atlanta, GA
Background: To combat child obesity, we need to identify high-risk groups
and behaviors. A television in a child’s bedroom is associated with excess
television viewing, one risk factor for child obesity. Objective: To identify
factors associated with having a television in a child’s bedroom. Methods:
We analyzed 2007 National Survey of Children’s Health data (6-11years
n=26,778; 12-17years n=33,619) using multivariate logistic regression to
identify risk factors associated with having a television in the bedroom.
These included sociodemographic variables including gender, race/ethnicity, working-poor household status, and perceived neighborhood safety. For
12-17 year-olds only, we used logistic regression to examine if having a
television in the bedroom was associated with obesity while controlling for
sociodemographic and behavioral variables. Results: Overall, 45% of 6-11
year-olds and 56% of 12-17 year-olds had a television in their bedroom.
Among 6-11 year-olds, the following variables were significantly associated with having a television in the bedroom: being Hispanic (OR=1.6;
95%CI=1.3-1.9) or non-Hispanic (NH) black (OR=3.4; 95%CI=2.8-4.1),
living in a working-poor household (OR=1.4; 95%CI=1.1-1.7), and not
perceiving their neighborhood to be safe (OR=1.4; 95%CI=1.1-1.7). Among
12-17 year-olds, being male (OR=1.3; 95%CI=1.2-1.5) and being Hispanic
(OR=1.6; 95%CI=1.3-2.0) or NH black (OR=2.6; 95%CI=2.2-3.1) were
significant. After controlling for sociodemographic/behavioral covariates,
a television in the bedroom increased the odds of obesity (OR=1.8,
95%CI=1.5-2.1) for adolescents. Conclusions: Among both age-groups,
we found that Hispanic and NH black youth had greater odds of having a
television in the bedroom. Initiatives to remove televisions from children’s
bedrooms should consider culturally appropriate messages for Hispanic and
Black families.
For author conflict of interest information, see page S228 S199
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705-P

Twenty Year Weight Gains in Young Adult Vietnam-Era Twins:
The Effects of Frequency of Contact
Jeanne M. McCaffery Providence, RI; Carol E. Franz La Jolla, CA; Tricia M.
Leahey, Rena R. Wing Providence, RI; Michael J. Lyons Boston, MA; William S.
Kremen La Jolla, CA
Background: Recent research has highlighted the importance of social
influences on weight gain over time. At the same time, weight and body
mass are well known to be heritable. Here, we examined whether frequency
of contact between members of a twin pair is associated with similarity in
weight gain patterns and whether heritability of weight gain may differ by
such social influences. Methods: Participants were 8350 individuals including 1901 monozygotic and 2980 dizygotic male twin pairs who had height
and weight measured at induction into the military (mean age = 19.69, SD =
1.60, modal year of induction 1968) and reported on their height and weight
in 1990 (mean age = 40.77, SD = 2.91). Results: Over the 20 year interval,
participants gained on average 29.21 lbs (SD = 22.18) with a mean BMI
change of 3.31 kg/m2 (SD = 3.19). As expected, monozygotic twins showed
greater similarity in weight gain than dizygotic twins (p < 0.01). Independently, a dose response relationship was also observed between more frequent face-to-face contact between co-twins (daily, weekly, monthly, yearly
or less than yearly) and a greater similarity in weight gain at follow-up (p <
0.02). Twin analyses revealed greater environmental influence in twin pairs
with more frequent face-to-face contact and a greater genetic influence in
those with little face-to-face contact. Conclusions: These results document
both a social AND genetic influence on weight gain over young adulthood.
Further, twin analyses suggest that frequent social contact between co-twins
may diminish the heritability of weight gain.

706-P

Factors Associated With Overweight and Obesity Among Recent
Latina, Haitian and Brazilian Immigrants to the United States
Alison Tovar, Aviva Must, Nesly Metayer, Christina D. Economos Boston, MA
We assessed factors that may be associated with overweight and o besity
among the first 80 participants of Live Well, a community-based,
participatory, randomized-controlled study to prevent weight gain in recent
immigrants in Massachusetts. Anthropometry, nutrition, physical-activity
and socio-demographic information are being collected from mother-child
dyads (< 10 years residence). Mothers are 54% Brazilian, 29% Latina, and
17% Haitian. Almost two-thirds (65%) are overweight or obese and 64%
have completed high school or less. After adjusting for time of residence
and education level, compared with the normal weight referent, Brazilian
women are 87% less likely to be overweight (95%CI, 0.04-0.6, p=0.02), and
Haitian women are 22 times more likely to be obese (95%CI 1.00-483.1,
p=0.047) compared to Latina women. Women who think that the food they
eat now is completely different vs. the same as in their home country are 5
times more likely to be obese (95%CI 1.1-22.2,p=0.03), and women who
think that the physical activity they do now is completely different vs. the
same as in their home country are 0.2 times less likely to be overweight
(95%CI 0.06-0.84,p=0.03). In recent immigrants, compared to Latina
women, Haitian women are far more likely to be obese whereas Brazilians are less likely to be overweight. We identified significant relationships
with weight status among immigrant women who experience foods and
activity as very different from their home country. These findings suggest
that efforts to help new immigrants adjust to the US environment may have
beneficial effects on weight status.

707-P

Impact of Ethnicity on Weight Based Outcomes For Elementary
School Aged Children
Craig A. Johnston, Abeer El-Mubasher, Jennette L. Palcic, Deborah Woehler,
John Foreyt Houston, TX
The importance of using culturally appropriate interventions has been
demonstrated in previous studies. However, school based interventions
often serve very diverse groups. A school-based study was conducted with
a diverse group of elementary aged children. Schools were randomized into
a treatment group assisted by trained research staff and control group. All
teachers were provided the same health information. However, teachers in
the treatment group were assisted in implementing various health lessons
into their curriculum. The objective of the current study was to evaluate
S200 For author conflict of interest information, see page S228

children’s change in body mass index (BMI) percentile throughout the
school year and summer with respect to ethnicity, economic status and
weight classification. Children in the treatment condition, who were defined
as overweight or obese, significantly lowered zBMI at 2 years compared
to children in the control or standard care condition (F=4.10, p<.05). A
further analyses of change within the treatment condition indicated significant differences between ethnicities (F=3.2, p<.05). White children lost
less weight than Hispanic and Asian children. There were no differences
for Black c hildren when compared to other ethnicities. This highlights
the importance of understanding which interventions work with which
ethnic groups. Further research needs to be conducted to see how cultural
differences affect a weight loss program.

708-P

The Power of Sleep in Childhood: Relationship to Executive
Cognitive Function (ECF), Activity, Eating, and Obesity Prevention
Mary Ann Pentz, Donna Spruijt-Metz Alhambra, CA; Chih-Ping Chou
Los Angeles, CA; Nathaniel R. Riggs Alhambra, CA
Background: Little is known about the factors that may mediate the impact
of sleep on obesity risk. Identifying mediators could inform the design
of more effective childhood obesity prevention programs. Objective: To
evaluate the relationship between sleep, low physical activity and junk
food intake, and to examine ECF as a mediator of these obesity risk factors
in children. Methods: We used baseline data from Pathways to Health, a
randomized obesity prevention trial in elementary school children (N=1,002
4th grade children, 44% Hispanic/Latino, 4% African-American, 7%
Asian, 29% White; 50% on free/reduced lunch; 49%female; mean age 11).
Elementary schools were randomly assigned to a 3-year school-based intervention aimed at improving ECF as applied to situations involving eating,
physical activity, or to a health education class (control)(N=28). Baseline
survey and anthropomorphic measures were collected. Path models using
Mplus to tested direct and mediational effects of hours of sleep on physical
activity outside of school, sedentary activity, and food frequency, with ECF
as the mediator, adjusting for gender, age, and ethnicity. Results: The direct
effects model showed significant effects of sleep on lower sedentary activity
and junk food intake (stan.estimates= -.19 and -.15, p<.01). The mediational
model showed direct effects of sleep on sedentary activity and junk food
(-.18, -.14, p<.01), better ECF (.02,p<.05), and effects of ECF on all four
outcomes (physical activity, .50; sedentary, -.71; fruit/vegetable, .52; and
junk food, -.54; p<.01). Conclusion: Ensuring that children get sufficient
sleep may protect them against obesity risk, as well as improve ECF.

709-P

Does Parity Explain Sex Differences in Obesity Prevalence Among
Black Americans? Wave IV of the National Longitudinal Study of
Adolescent Health
Whitney R. Robinson, Christopher Wildeman, Katherine Hoggatt Ann Arbor,
MI
Background: To our knowledge, no studies have explored whether parity
contributes to the larger female-male disparity in obesity prevalence for
U.S. Blacks versus Whites. Methods: Using prospective cohort data from
the National Longitudinal Study of Adolescent Health (n=10,513), we
estimated obesity prevalence among parous (1+ birth) and non-parous
Black and White women (2007-08; ages 26-32). We also used race-stratified
logistic regression to calculate “parity scores” (propensity scores predicting
parity) based on childhood demographic characteristics (assessed 1994-96).
We applied the model to men to calculate their “parity scores.” Finally,
we matched parous women, non-parous women, and men based on their
scores. Results: More Black women than White women were parous (64%
versus 53%). In Blacks, parous and non-parous women had similar obesity
prevalence (49.4% and 49.0%), greater than Black men (35.8% obese).
Parity-score matching predicted lower obesity prevalence in Black parous
versus non-parous women (49.4% and 55.6% obese; difference=-6.2 percentage points [95% CI: -13.6, 1.2]). Matching predicted greater obesity for
Black parous women versus men (49.4% and 38.3% obese; difference=11.2
percentage points [95% CI: 5.3, 17.1]) and non-parous women versus men
(49.0% and 40.8%; difference=8.2 percentage points [95% CI: 1.5, 14.9]).
In Whites, men and parous women had greater obesity than non-parous
women (36.9%, 35.4% and 29.5%, respectively). Matching accounted for
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the difference in women but not between men and non-parous women.
Conclusion: In this analysis, analogous to comparing sibling-pairs, parity
did not contribute to the larger sex disparity in obesity prevalence in U.S.
Blacks versus Whites.

712-P

Policy

Improving how researchers incorporate policy components throughout their
study design and articulate policy implications in their research article or
other communication venues may advance evidence-based obesity policy.
The goal of this research is to examine the leading childhood obesity
journals’ policy aims and instructions to authors pertaining to public policy.
A systematic approach using five data sources was used to determine the
50 leading childhood obesity journals. The following information was
obtained from each journal: aims and scope; instructions to authors; types
of articles published; and, research article format and abstract structure.
Two independent reviewers conducted the coding process, noting verbatim
how policy was mentioned. Inter-rater agreement was 100%. Results indicated 15 of the 50 journals (30%) included policy in their aims and scope.
Eighteen journals (36%) explicitly instructed authors on a type of article
where policy-related information could be published. Only three journals
(6%) explicitly indicated a potential policy outlet within their research
article format and one journal provided a potential policy outlet within
their abstract structure. One journal provided explicit guidance to authors
about the inclusion of policy-related research or implications. Thus, within
the leading childhood obesity journals’ instructions to authors, opportunity
exists for the development of more explicit editorial policies and best practices on how researchers incorporate policy components throughout their
study design and articulate policy implications in their research article or
other communication venues.

710-P

State Mandated BMI Screenings in Schools: Qualitative Analysis
of MA Pediatricians Perspectives
Stefanie Pietras, Elizabeth Goodman Boston, MA
Background: In 2009, Massachusetts (MA) passed regulations requiring
BMI screening in schools (SIS). Little is known about MA pediatricians’
views on BMI SIS or how it will impact patient care. Methods: An anonymous web-based survey of the MA chapter of the AAP was fielded Fall
2009. Of the 286 respondents (40% response rate), 121 (42.3%) answered
an open ended question asking pediatricians to share thoughts on BMI
SIS. Responses were analyzed for emergent themes. Results: 18.2% were
concerned about unintended consequences. Consequences fell into three
areas—emotional (eg. low self esteem), behavioral (eg. teasing, dieting), and
psychiatric (eg. eating disorders). Female pediatricians were more likely to
raise concerns of unintended consequences than male pediatricians (27.5%
female vs 5.9% male, p=0.002). 17.4% disliked BMI as a tool, mainly for
its potential for misclassification. Although 11.6% felt BMI SIS would raise
obesity awareness, 10.7% believed BMI screening belonged in clinical
practice, not schools. 9.9% believed BMI SIS would not help pediatricians.
14.0% mentioned a lack of school resources (eg. gym time, nutritious school
lunches), 8.3% believed BMI SIS required school-based treatment, and
7.4% worried about the lack of community resources to address overweight/
obesity. Urban-based pediatricians were more likely than suburban/rural
pediatricians to raise concerns of school resources (25.0% urban vs 8.6%
suburban/rural, p=0.015). Although 9.0% emphasized the importance of
addressing obesity at the family-level, 7.4% believed BMI SIS would anger
parents. Conclusions: MA pediatricians concerns about BMI SIS are varied,
ranging from individual-level consequences for the child, impacts on patient
care, and community-level effects due to lack of resources and support for
obesity treatment.

711-P

Implementation of a School-Based Policy Banning Sugar
Sweetened Beverages: Examination of Student Reaction,
Consumption, and Weight Status
C. Meghan McMurtry, Elissa Jelalian, Chantelle Hart, Meghan Neill Providence,
RI
Background/Objectives: There has been increasing attention to schoolbased policy as a strategy to curb the epidemic of pediatric obesity. In 2007,
Rhode Island instituted legislation mandating that schools could no longer
sell sugar sweetened beverages (SSBs), creating a unique opportunity to
examine: 1) student reactions; 2) impact on students’ consumption of SSBs;
3) impact on student weight status. Method: Sixth grade students (mean
age = 12.31 years) at two RI middle schools participated at Time 1 (n=383)
and Time 2 (i.e., one year later; n=352). At each time point, students
reported on dietary intake (Youth/Adolescent Questionnaire), beverage
consumption, and had their height and weight measured to calculate BMI.
Results: At both baseline and follow-up, students reported higher consumption of SSBs at home, both on weekends/vacation days (MTime1= 2.5 glasses/
day; MTime2= 2.4), and weekdays (MTime1&2 = 1.8), than at school (MTime1&2=
0.7). Student consumption of SSBs at school and home did not change
over time, t(708) = 0.8, t(676.5) = .3, p’s>.05, respectively. Average student
BMI increased slightly following policy implementation (20.8 vs. 21.8),
t(691) = 2.912, p<.05. Students with more negative reactions to the SSB
policy were more likely to be sedentary at home, r(706) = .21, p<.001 and
consumed more non-diet sodas, r(677) = .29, p<.001. Conclusions: Students
reported consuming more SSBs at home compared to school. A state-wide
policy banning SSBs in schools did not impact students’ consumption of
these beverages and did not lead to reduction in BMI. More comprehensive
interventions appear necessary to impact student weight status.
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Does This Study Inform Policy? Examination of Leading
Childhood Obesity Journals Instructions to Authors on PolicyRelated Publications and Policy Implications in Research Articles
Sheila E. Fleischhacker, Puneet Singh, Kelly R. Evenson, Daniel A. Rodriguez,
Alice Ammerman Chapel Hill, NC

713-P

Challenge! A Mentorship Model of Health Promotion and Obesity
Prevention
Maureen M. Black, Erin Hager Baltimore, MD; Katherine Le Rochester, MI; Jean
Anliker Amherst, MA; S. Sonia Arteaga Bethesda, MD; Carlo DiClemente, Joel
Gittelsohn, Larry Magder, Soren Snitker, Mia Papas, Yan Wang Baltimore, MD;
Margarita Treuth Princess Anne, MD
Objective: To evaluate a 12-session home/community-based health promotion/obesity prevention program (Challenge!) on changes in BMI status,
body composition, physical activity, and diet. Methods: 235 AfricanAmerican adolescents (11-16 yrs, 38% overweight/obese) recruited from
low-income urban communities. Baseline measures included weight,
height, body composition (dual-energy x-ray absorptiometry), physical
activity (PA) (accelerometry), and diet (food frequency). PA measured
by 7-day play-equivalent-physical-activity (PEPA>1800 activity counts/
min). Participants randomized into health promotion/obesity prevention,
anchored in social cognitive theory and motivational interviewing, and
delivered by college-aged African-American mentors or into control.
Post-intervention (11 mos) and delayed follow-up (24 mos) evaluations
conducted. Longitudinal analyses used multilevel models with random
intercepts and generalized estimating equations (GEE), controlling for
baseline age/gender. Stratified analyses examined baseline BMI category.
Results: Retention was 76% (179/235) over 2 years; overweight/obese
status declined 5% among intervention adolescents and increased 11%
among control adolescents (p=0.006). Among overweight/obese youth,
the intervention reduced total percent body fat (p=0.003) and fat mass
(p=0.025) and increased fat-free mass (p=0.021) at delayed follow-up;
and increased PEPA (p=0.009) at post intervention, but not at delayed
follow-up. Intervention adolescents consumed significantly fewer snacks/
desserts than control adolescents at both follow-up evaluations (p=0.001,
p=0.026). Conclusion: At post-intervention, there were intervention effects
on diet and PA, but not BMI category or body composition. At delayed
follow-up, dietary changes were sustained and the intervention prevented
an increase in BMI category. Body composition was improved for overweight/obese youth. Changes in body composition follow changes in diet
and PA, and may not be detected immediately following intervention.
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714-P

Potential Consumer Responses to Changes in Obesity Policies
and the Fast Food Environment
Tod Mijanovich, Courtney Abrams, Brian Elbel New York, NY
Over one-third of calories consumed in the U.S. come from food eaten
outside the home. This tends to be the less healthy food, linked to increased
weight gain. We examine several proposed policies to encourage fast food
consumers to make healthier choices, focusing on whether incentives or
behavioral economic “nudges” hold promise for influencing consumers’
choices, and how they might be successful. Using a sample of 1,542 fast
food consumers, we assess reactions to several conditions that have been
proposed to alter people’s fast food eating habits. The results suggest that
local food accessibility is the most critical factor. Participants indicated factors that would change their fast food eating habits including easier access
to fresh produce (60%); cheaper produce prices (54%); locating fast food
10 minutes further away from home (52%), smaller portions (48%), a $1
tax on unhealthy foods (41%) , and a price increase by $1 (28%). Data were
collected in December 2009 via a random-digit-dial telephone survey, with
an oversample for low-income areas. Detailed analysis is in progress. Using
regression analysis, we examine the impact of a number of predictive factors that may better explain consumer responses to the alternate conditions.
These include: fast food eating behavior (e.g., frequency, reason for going),
knowledge about calories, demographics, and health status. Many interventions are proposed to curb unhealthy eating, and we weigh the potential of
policies to impact consumer behaviors.

715-P

Are Nutrition Policies Related to Diet Quality at Childcare?
Stephanie Mazzucca, Rachel Tabak, Derek Hales Chapel Hill, NC
Purpose: To identify relationships between nutrition policies and types
and amounts of foods and beverages served. Methods: Data were collected in 50 childcare centers in North Carolina. Using the Environment and Policy Assessment and Observation (EPAO), trained research
staff observed the nutrition environment at each center over four days
from before the first eating occasion until the end of the day. Observations included food served, staff behavior, daily routines, and physical
environment. Center directors also completed a questionnaire reporting presence of written or general practice nutrition policies). Results:
Higher numbers of written nutrition policies were significantly associated
with more fresh fruit [F(12,36)=2.43,p<0.05], more canned fruit served
[F(12,36)=5.82,p<0.0001], and more fruit juice [F(24,25)=2.10,p<0.05],
controlling for total fruit and beverages served. Higher numbers of general
practice policies were significantly associated with more vegetables
[F(2,47)=3.30,p<0.05] and more canned fruit served controlling for total
fruit [F(12,36)=4.92,p<0.0001]. Centers with a written “amount of fruit
served” policy served more canned fruit [F(1,47)=10.41,p<0.005] and less
fresh fruit controlling for total fruit [F(1,47)=4.12,p<0.05]. Centers with
a written “types of food served” policy served less fresh fruit controlling
for total fruit [F(1,47)=10.02,p<0.005]. Centers with a general practice
“types of food served” policy served more fresh fruit controlling for total
fruit [F(1,47)=6.09,p<0.05],. Conclusions: These data highlight important
relationships between nutrition policies and quality of foods served in childcare, and the need for policy enforcement in order to increase diet quality in
childcare. Funding: RWJF Healthy Eating Research

716-P

State Efforts Related to Obesity: Legislation and Coverage
For Prevention and Interventions
Christine C. Ferguson, Jennifer Leonard, Kristin Younger, Nicole Kaufman
Washington, DC
Background: The main objective of this study was to examine what states
are doing with respect to coverage related to the treatment of obesity in
their Medicaid programs, state employee health insurance programs, and
other publicly and privately funded insurance programs. Results: The
authors compiled fifty (50) state surveys describing the Medicaid coverage
provisions, state employee health insurance coverage provisions (where
available), and the state insurance regulation requirements. Conclusion:
This research demonstrates that states have wide variation in the manner
they approach coverage for obesity prevention and intervention services.

S202 For author conflict of interest information, see page S228

States often vary in the way they approach coverage for Medicaid enrollees
as compared to state employees. Finally, insurance regulations related to
obesity prevention and intervention will likely require modification in the
post-health reform era.

717-P

Understanding Fast Food Choices and the Influence of Calorie
Labeling on Children and Adolescents
Brian Elbel, Joyce Gyamfi, Rogan Kersh New York, NY
Children have been particularly targeted for anti-obesity interventions.
One concern is children’s fast food consumption, which many hope will
be influenced by mandatory calorie labeling. We examined the influence
of mandatory, city-wide calorie labeling on food choices of adolescents
and on parents’ choices for their children, to better understand how these
fast food choices are made. We utilize a difference-in-difference design to
evaluate the natural experiment of labeling being introduced in NYC. Data
were collected outside of fast food restaurants in low-income areas of NYC
and Newark, NJ (as a comparison city). In total, 349 surveys and register
receipts were collected from parents who visited restaurants with their
children (69%) and adolescents who visited the restaurants without a caregiver (aged 13-17; 31%). Approximately 90% were racial/ethnic minorities. Among adolescents, 57% of the sample in NYC and 18% in Newark
saw calorie information post-labeling and 9% indicated that the labels
influenced their meal choice. Mean calories purchased by adolescents and
by parents for their children did not change after labeling. Approximately
35% of adolescents ate fast food six or more time per week, 72% reported
that taste was the most important factor in meal selection. The majority of
adolescents in NYC underestimated or did not know the amount of calories
in their meals (70.1%); this was marginally improved after the introduction
of labeling (61.0%). Larger studies are needed to better understand how
parents and adolescents respond to calorie labeling.

718-P

The Relative Influence of Calorie Labeling and Behavioral
Economic Nudges in Altering Fast Food Choice
Janet Schwartz Durham, NC; Jason Riis Boston, MA; Brian Elbel New York, NY;
Dan Ariely Durham, NC
Research from the social sciences, particularly behavioral economics, has
shown that simple changes to the food environment might be more effective
in influencing food choice than simply providing information to encourage
healthier food choices. Using two field experiments, we directly test the
relative influence of calorie labeling vs. behavioral nudging to reduce calorie consumption in an Asian-style fast food restaurant on a college campus.
In both studies, customers were nudged by restaurant staff to “cut over 200
calories from your meal” by taking a half-portion of the side dish, often
for a nominal (25 cent) discount. In the second study calorie labeling was
introduced, allowing us to compare the relative influence of labeling and the
nudge. In the first study, thirty percent of university/hospital staff accepted
the smaller serving nudge, reducing the total food calories purchased by
99 per meal averaged across all subjects (p<.05). In the second study,
with college students, 17% accepted the offer, reducing total food calories
purchased by 45 per meal (p < .05). Adding the labeling manipulation did
not decrease the total calories purchased. Calorie savings from the nudge
was smaller in the presence of labeling (p<.09); acceptance of the nudge
was lower in the presence of labeling (21% versus 13%, p<.05). Further
attention should be given to policies and interventions that stem from
behavioral economics as a means to influence obesity.

719-P

Use of School Health Policies and Programs Study 2006
to Determine Associations of School Characteristics With
Nutritional Environment Factors
Jessica L. Thomson, Lisa Tussing-Humphreys, Corby Kyle Martin Baton Rouge,
LA; Monique LeBlanc Hammond, LA; Stephen Onufrak Stoneville, MS
The School Health Policies and Programs Study (SHPPS) is a national
survey conducted every 6 years to assess school health policies and
programs at the state, district, school, and classroom levels. Using the
SHPPS 2006 dataset, analyses were conducted to determine significant
associations among school characteristics such as type (public, Catholic,
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or other private), level (elementary, middle/junior high, or senior high),
participation in USDA’s Team Nutrition, responsible parties for food ordering and preparation, food service manager education and training, and the
school nutritional environment (healthy and unhealthy eating behaviors, and
healthy cooking preparation methods). Public schools scored significantly
better for healthy and unhealthy eating behaviors as well as for healthy
cooking preparation methods than Catholic or other private schools. Older
students scored better for healthy but worse for unhealthy eating behaviors
compared to younger students. Schools participating in Team Nutrition
scored significantly better for healthy eating behaviors and healthy cooking preparation methods compared to non-participating schools. College
education and state training of food service managers were also associated
with better scores for healthy cooking preparation methods. The results of
these analyses provide insight into school characteristics that are associated
with more healthy nutritional environments. These results may be useful to
school administrators and other policymakers to improve the health of our
nation’s students.

Research Methods – Population Studies
720-P

User-Friendly Childhood Obesity Screening Charts
George C. Fernandez, Doina Kulick Reno, NV
Epidemiological data reveal that 31.9% of US schoolchildren are overweight or obese. Unlike adults, children grow in height as well as weight,
making the norms for body mass index (BMI) in children to vary with
age and sex. The 85th and 95th percentile values of BMI are the accepted
screening measure for overweight and obesity respectively for children two
years of age and older. While having epidemiological and diagnostic value,
the BMI is a measurement not readily available to compute and assess for
the layperson. More importantly the BMI does not allow parents “to get
the feel” of what their children’s weight should be for a normal, overweight or obese status. The currently available CDC’s BMI charts are not
user–friendly and are difficult to interpret and use by parents. The CDC’s
gender and age specific percentile BMI excel data tables for US population
were used as the source to compute the underweight, normal, overweight
and obese weight range (in lbs) by converting percentile BMI values to
weight limits by (BMI*HT*HT/703) where HT is the child’s height in
inches. Using SAS/BASE and advanced SAS graphical procedures such
as SGPLOT and SGPANEL, we developed user-friendly and easy-to-read
color-coded tables and charts that depict the weight range corresponding to
the underweight, normal, overweight and obese limits. These user-friendly
weight limits tables eliminate the need for BMI calculation, and are very
easy to read. They offer parents with a practical tool that allows them to
“personalize” their children’s BMI limits.

721-P

How Accurately Do Urban, Low-Income Mothers Self-Report Their
Pre-Pregnancy Weights?
Sharon J. Herring, Inga S. Aikman, Alicia Klotz, Deborah B. Nelson, La Vette
Dibble, Eugene Komaroff, Gary D. Foster Philadelphia, PA
Background: Accurate maternal self-report of pre-pregnancy weight is
critical for correctly calculating total gestational weight gain and guideline recommended pregnancy weight gain. Limited data exist regarding
the validity of urban, low-income mothers’ self-reported pre-pregnancy
weights. Methods: We analyzed data from 51 mothers enrolled in Project
MOMMIES, a longitudinal study of pregnant women in North Philadelphia. Between 18-26 weeks gestation, mothers were asked to recall their
pre-pregnancy weight. To approximate pre-pregnancy measured weight,
we extracted clinically measured weights from mothers’ medical records
in the first trimester (mean of 9 weeks gestation). We used scatterplots and
correlation coefficients to compare self-reported vs. measured weights.
We assessed whether the difference between weights varied by age,
race/ethnicity, education, or weight itself. We also compared resultant
BMI categories. Results: The majority of respondents were Black (80%),
low-income (100% Medicaid), <= HS diploma (84%), and < 23 years old
(67%). The association between self-reported and measured weight was
linear (r = 0.95). On average, mothers underreported their weight by 2.6
kg (SD 5.5). Neither correlation coefficients nor mean weight differences
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varied by age, race/ethnicity, or education. However, mean underreporting
of weight among normal weight mothers was 0.3 kg (SD 3.4) vs. 4.7 kg (SD
5.9) among overweight mothers vs. 5.2 kg (SD 6.9) among obese mothers
(p=0.009). Using measured weight, 51%, 25%, and 24% were categorized
as normal weight, overweight, and obese respectively vs. 59%, 27%, and
14% using self-reported pre-pregnancy weight. Conclusion: The accuracy
of urban, low-income mothers’ self-reported pre-pregnancy weight is dependant on mothers’ pre-pregnancy BMI category.

722-P

Smartphone Tools for Momentary Assessment
Jon K. Moon, Ying Tan, Charles Barden Eden Prairie, MN; Bryan Smith
Lawrence, KS
Background: Ecological momentary assessment (EMA) is a timely record
of actions and environment that captures psychological and physical status.
Mobile phones are nearly ubiquitous electronic devices among most age
and socio-economic groups. SmartPhones have a rich and easily used
interface combined with wireless communication for voice and data that
make them nearly ideal for EMA. Methods: Under funding from the USDA
we are creating tools for researchers to go beyond traditional survey tools
and toward interactive EMA. Questions are presented in formats appropriate to the content and responses are gathered, validated, and encrypted for
privacy to be returned immediately to the researcher. Algorithms operating
on a host database assist researchers to flag problems, respond to users,
and evaluate responses. Results: We will present enhanced EMA tools
including a web site for researchers to develop surveys that are deployed
automatically to Smartphones. Surveys can be customized for any subset of
a study population as needed. User responses are tagged with a timestamp
and geolocation and immediately stored on a host database. Subjects have
many ways to input responses including keypad, touch-screen elements,
text, voice (recorded and voice to text), gestures and images. A variety of
reminders and prompts mediated by a server ensure complete and timely
response. EMA responses are supplemented by objective accelerometer and
other sensor data. Conclusion: Smartphone users are familiar with attractive, game-like software. Researchers can exploit this comfort when given
tools to create EMA applications that solicit frequent and detailed responses
to surveys.

723-P

Developing the Smartphone Sensor Suite For Obesity Research
Jon K. Moon Eden Prairie, MN; Bryan Smith Lawrence, KS; Ying Tan, Charles
Barden Eden Prairie, MN
Background: Low physical activity (PA) is associated with obesity in
children and adults. Better quantification of PA in free-living environments
is critically needed. Advanced (smart) phones can be customized for epidemiological and interventional studies. Methods: We are developing sensors
and software to create Smartphone applications for obesity research studies.
Our goal is to obtain and manage continuous readings from the complete
sensing suite onboard Smartphones. These include 3D accelerometer,
global positioning, magnetometer, indoor tracking (terrestrial triangulation), microphone, camera and illumination. Additional sensors (body/food
weight scales, heart rate, and temperature, etc) and transponders can be
read through the RF (Bluetooth) interface. Unlike dedicated monitors, data
storage is unlimited on Smartphones when data are uploaded to a server in
close-to-real time. Key challenges are to extend battery life and help investigators to manage the flow of objective measurements. Results: Continuous data can be recorded from each accelerometer axis up to 30 Hz and ±3
g. Combined accelerometer, GPS (speed, location, elevation) and indoor
position are readily examined with multi-scale, interactive ‘motion maps’
overlaid on terrain or built environment. By managing timing and sensor
activation we can extend battery life to >18 hours. Subjects can readily
supplement objective records with Borg rating and other questions. Conclusion: The flexibility of Smartphones supported by remote data management
offers researchers an easily configured system to conduct free-living studies
with objective measures combined in a single device. Because data can be
viewed and evaluated almost in real time researchers can experiment with
immediate interventions to alter behavior.

For author conflict of interest information, see page S228 S203

