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The Impact of School Food Environment
Policies on Child Dietary Intake and BMI and
Future Cardiometabolic Outcomes in the
United States

Katherine L. RosettieRenata Micha, Jose L.
Pefalvo, Frederick Cudhea, Dariush
Mozaffarian, Tufts Univ Friedman Sch of
Nutrition Science and Policy, Boston, MA

Introduction: Promising school food
environment policies include providing fresh
fruits and vegetables (F&V provision) and
competitive foodrestrictions on sugar
sweetened beverages (SSB restriction). Yet, the
impact of these policies on diet and BMI in
children and future cardiometabolic disease
(CMD) outcomes is not established.
Methods: We used a comparative risk
assessment model to estimathe effects of

F&V provision and SSB restriction on diet and
BMI in US children ageXB yrs. We used
national data from NHANES 2009 on

baseline BMI and intakes of fruits, vegetables,
and SSBs; impacts of these policies on diet from
meta-analyses ofriiterventions; and estimated
effects of dietary changes on BMI from trials
and cohorts. We also estimated the effects of
these school policies on CMD in current US
adults if such policies had been implemented in
their childhood, based on metanalysis of log-
term within-person correlations of childhood
and adult diets, metanalyses of diet and CMD,
and data on national CMD deaths. Model inputs
were stratified by age, sex, and race, where
appropriate. Point estimates and 95%

uncertainty intervals were déred from
probabilistic sensitivity analyses using 1000
Monte Carlo simulations.

Results:F&V provision would increase overall
fruit intake in children by ~ 221% and would
not significantly increase vegetable intake
(Tablg. SSB restriction would decreasverall
SSB intake by ~B% and BMI (kg/f by 0.2
0.3%. Among these dietary factors, reducing
SSBs had the largest estimated impact on CMD
(2418 deaths averted/year), followed by
providing fruits (2121) and vegetables (165). If
US adults had been exped to both policies, an
estimated 4703 CMD deaths/year would be
averted, representing 0.67% of all CMD deaths.
ConclusionsSpecific US school food
environment policies involving F&V provision
and SSB restriction would modestly improve
diet and BMI in cldren, and could prevent up

to 0.7% of all CMD deaths.
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Does Pokemon Go Help Players be More
Active? An Evaluation of Pokemon Go and
Physical Activity

Hanzhang XuDuke Univ Sch of Nursing,
Durham, NC; Ying Xian, Haofm, Li Liang,
Adrian F Hernandez, Duke Clinical Res Inst,
Durham, NC; Tracy Y. Wang, Duke Univ Sch of
Nursing, Durham, NC; Eric D Peterson, Duke
Clinical Res Inst, Durham, NC

Objective:Pokémon Go is a locatidrased
augmented reality game for mobile degi

Leveraging GPS and camera on the smartphone,

Pokémon Go requires the player to travel
around an area capturing animated creatures.
This study aimed to evaluate physical activity
associated with Pokémon Go.

Methods: We recruited 167 iPhone users who
hadplayed Pokémon Go in July 2016. Study
participants provided screenshots of their daily
GaisSLaé NBLR2NISR 2y
between June 15, 2016 and Jul 31, 2016. The
primary outcome measures were average daily
GaitsSLia¢e yR 72 2MayRl & a
before and after playing Pokémon Go.
Results:Of 167 volunteers, the mean age were
2616 years. The average daily steps was
567842833 (median 5718 [IQR 367579])

before the participants played Pokémon Go and
this number increased to 7654+ 3616 (madia
7232 IQR [5049744]) after they started

playing the game. On average, we observed an
increase of 1976 (95% CI 1484558, p<0.001) in
daily stepsfigure. Additionally, participants
were more likely to achieve 10,000 steps/day
goal after playing Pokémaao (15.3% before

vs. 27.5% after; OR 2.06, 95% CI|-R.FD).
Results from subgroup analyses also showed
significant increased level of physical activity
after Pokémon Go. Participants who spent more
time playing (22.5 hours/day 2861 more steps,
95% CI1884-3837; >2.5 hours/day 2238 more
steps, 95% CI 10a8167), overweight/obese
(3031 more steps, 95% CI 213229), or with a
lower baseline physical activity level (lowest
guartile, 2,899 more steps, 95% Cl 2€3®7)

had the largest increase after thetiation of

the game.

ConclusionWe observed a significant increase
in physical activity associated with Pokémon
Go. Games like Pokémon Go may provide an
alternative way to encourage exercise,
especially among young adults with low
baseline physical actiyilevels and/or
overweight/obesity.
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High Neighborhood Incarceration Rate is
Associated With Poor Cardiovascular Risk
Profiles in Norincarcerated Black Individual

Matthew L Tope] Heval M Kelli, Dustin A
Staloch, Kareem H Mohammed, Pratik B
Sandesara, Aymgbamman Tahhan, Gregory S
Martin, Arshed A Quyyumi, Emory Univ Sch of
Med, Atlanta, GA

Introduction: Over 7 million Americans are
current or former prisoners. Blacks are
imprisoned at rates 4 to 10 times greater than
Whites. While personal incarceratiorshory is
associated with greater atlause mortality and
incident cardiovascular disease (CVD), the
impact of high neighborhood rates of
incarceration on CVD risk in narcarcerated
individuals is unknown.

Hypothesis:High neighborhood incarceration
rate, defined as the upper quartile, is associated
with poor individual CVD risk profile.
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Methods: A total of 1368 subjects from the
Atlanta area (mean age 49 * 10 years, 62%
female [n=850], 41% Black [n=560]) were
recruited from two community cohorts. Zip
codes were used to link neighborhood
incarceration and crime rates to individual
pooled risk scores (ASCVD), risk factors for CVD
including hypertension, dyslipidemia and
impaired fasting glucose (IFG), and biomarkers
including higksensitivity Geactive protin
(hsCRP) and the homeostatic model assessment
for insulin resistance (HOMIR).

Results:High neighborhood incarceration rate
was associated with high ASCVD risk score
(OR=1.41, 95% CI=1.02, 1.95), hypertension
(OR=1.48, 95% CI=1.05, 2.07) and dyslipide
(OR=1.45, 95% CI=1.04, 2.04), after controlling
for relevant demographic, socioeconomic and
behavioral covariates. Tests for interaction with
race were significant: Black individuals living in
areas with high incarceration rates were more
likely to hae hypertension (OR=1.63, 95%
CI=1.03, 2.58), dyslipidemia (OR=1.80, 95%
Cl=1.15, 2.83), IFG (OR=1.77, 95% CI=1.04,
3.03), and elevated HOMIR (OR=2.04, 95%
Cl=1.20, 3.47); Whites were more likely to have
an elevated hsCRP (OR=1.81, 95% CI=1.02,
3.22).

Cortlusions:In conclusion, high neighborhood
incarceration rate is associated with a worse
CVD risk profile; this effect was more
pronounced in Blacks. Neighborhood exposure
to increased incarceration rates, particularly in
Black communities, represents additional
health disparity that warrants further
investigation.
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Racial Disparities in Cardiovascular Health
Behaviors are Partially Explained by
Socioeconomic, Psychosocial and
Environmental Factors: the Coronary Artery
Risk Development in Young Adults (CARDIA)
Study

Kara M Whitaker David R. Jacobs Jr., Univ of
Minnesota, Minneapolis, MN; Kiarri N. Kershaw,
Northwestern Univ, Chicago, IL; John N. Booth
I, Univ of Alabama at Birminham, Birmingham,
AL; David C. Goff Jr., Univ of Colorado, Aurora,
CO; Donald M. Lloydbnes, Northwestrn Univ,
Chicago, IL; Ryan T. Demmer, Columbia Univ,
New York, NY; Catarina I. Kiefe, Univ of
Massachusetts Medical Sch, Worcester, MA

Introduction: There are known racial
differences in cardiovascular health behaviors,
including smoking, physical actiiand diet
quality. A better understanding of factors that
explain these differences may suggest novel
intervention targets for reducing disparities in
cardiovascular disease.

Objective:To examine whether socioeconomic,
psychosocial and environmental facs

mediate racial differences in health behaviors.
Methods: We studied 3,028 Black or White
CARDIA participants who were enrolled at age
18-30 years in 19886 and completed the 30
year followup visit in 201582016. Health
behaviors included smoking (e¢ant, former>X
12 months, never smoker/quit >12 months),
physical activity (inactive, active but not
meeting guidelines, meeting guidelines), and a
surrogate for healthy eating using fast food and
sugarsweetened beverage consumption
(frequency per week2, some but < 2, none).
Each behavior was assigned a value of O for
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poor, 1 for intermediate or 2 for ideal and
summed to calculate an overall health behavior
score for each participant (rangef). The race
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estimated using linear regression. Formal
mediation analyses computed the proportion of
the total effect of race on health behavior score
explained by socioeconomic, psychosocial, and
environmental factors (se€ablefootnote).
ResultsBlacks had a lower hehlbehavior

score than Whites in crude analyses (mean
difference:-1.04, p<0.001). After adjustment

for sex, age and field center, socioeconomic
factors mediated 50.5% of the association
between race and the health behavior score,
psychosocial factors 2@8and environmental
factors 9.0% (p<0.05 for all). Joint associations
mediated 58.1% of the radeealth behavior
score association.

ConclusionsObserved racial differences in the
health behavior score are predominately
mediated by socioeconomic factorshigh

appear to play a stronger explanatory role than
psychosocial and environmental factors.
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Introduction: There are known racial
differences in cardiovascular health behaviors,
including smoking, physical activity, and diet
quality. A better understanding of factors that
explain these differences may sugtj@ovel
intervention targets for reducing disparities in
cardiovascular disease.

Objective:To examine whether socioeconomic,
psychosocial and environmental factors
mediate racial differences in health behaviors.
Methods: We studied 3,028 Black or White
CARDIA participants who were enrolled at age
18-30 years in 19886 and completed the 30
year followup visit in 20152016. Health
behaviors included smoking (current, forméy
12 months, never smoker/quit >12 months),
physical activity (inactive, active oot

meeting guidelines, meeting guidelines), and a
surrogate for healthy eating using fast food and
sugarsweetened beverage consumption
(frequency per week2, some but < 2, none).
Each behavior was assigned a value of O for
poor, 1 for intermediate oR for ideal and
summed to calculate an overall health behavior
score for each participant (rangeg). The race
RATFSNBYOS 06i 0
estimated using linear regression. Formal
mediation analyses computed the proportion of
the total effect of race on health behavior score
explained by socioeconomic, psychosocial, and
environmental factors (se€ablefootnote).
ResultsBlacks had a lower health behavior
score than Whites in crude analyses (mean
difference:-1.04, p<0.001). After adjustent

for sex, age and field center, socioeconomic
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factors mediated 50.5% of the association
between race and the health behavior score,
psychosocial factors 26.8% and environmental
factors 9.0% (p<0.05 for all). Joint associations
mediated 58.1% of the rachealth behavior
score association.

ConclusionsObserved racial differences in the
health behavior score are predominately
mediated by socioeconomic factors, which
appear to play a stronger explanatory role than
psychosocial and environmental factors.
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Introduction: There are known racial
differences in cardiovascular health behaviors,
including smoking, physical activity, and diet
quality. A better understanding of factors that
explain these differences may suggest novel
intervention targets for reducing disparities in
cardiovascular disease.

Objective:To examine whether socioeconomic,
psychosocial and environmental factors
mediate racial differences in health behaviors.
Methods: We studied 3,028 Black or White
CARDIA particgmts who were enrolled at age
18-30 years in 19886 and completed the 30
year followup visit in 20158016. Health
behaviors included smoking (current, fornméy
12 months, never smoker/quit >12 months),
physical activity (inactive, active but not
meetingguidelines, meeting guidelines), and a
surrogate for healthy eating using fast food and
sugarsweetened beverage consumption
(frequency per week2, some but < 2, none).
Each behavior was assigned a value of O for
poor, 1 for intermediate or 2 for ideaha
summed to calculate an overall health behavior
score for each participant (rangeg). The race
RATFSNBYOS 061 0
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mediation analyses computed the proportion of
the total effect of raceon health behavior score
explained by socioeconomic, psychosocial, and
environmental factors (se€ablefootnote).
ResultsBlacks had a lower health behavior
score than Whites in crude analyses (mean
difference:-1.04, p9.001). After adjustment

for sex, age and field center, socioeconomic
factors mediated 50.5% of the association
between race and the health behavior score,
psychosocial factors 26.8% and environmental
factors 9.0% (p<0.05 for all). Joint associations
mediaed 58.1% of the rachealth behavior
score association.

ConclusionsObserved racial differences in the
health behavior score are predominately
mediated by socioeconomic factors, which
appear to play a stronger explanatory role than
psychosocial and engnmental factors.
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Association of 25Year Body Mass Index
TrajectoriesThroughout Early Adulthood With
Nonalcoholic Fatty Liver Disease in Middle
Age: The Coronary Artery Risk Development in
Young Adults (CARDIA) Study

Lisa B VanWagneSadiya Khan, Hongyan Ning,
Juned Siddique, Northwestern Univ, Chicago, IL;
Cora E. Lewis, Univ of Alabama Birmingham,
Birmingham, AL; John Jeffery Carr, Vanderbilt
Univ, Nashville, TN; Miriam Vos, Emory Univ,
Atlanta, GA; Elizabeth Speliotes, Univ of
Michigan, Ann Arbor, MI; Noratefrault, Univ

of California San Francisco, San Francisco, CA;
Mary Rinella, Donald M. Lloylbnes, Norrina B.
Allen, Northwestern Univ, Chicago, IL

Background Nonalcoholic Fatty Liver Disease
(NAFLD) has increased in parallel with obesity, is
a risk facto for cirrhosis and liver cancer, and
has few effective treatments. ldentifying
modifiable risk factors for NAFLD development
is essential to effectively design prevention
programs. We tested whether trajectories of
body mass index (BMI) change througheatly
adulthood were associated with risk of
prevalent NAFLD in midlife independent of
current BMI.

Methods: Participants from the CARDIA study, a
prospective multicenter populaticbased

biracial cohort of adults (baseline age-38

years), underwent BMheasurement at exam
years 0, 2, 5, 7, 10, 15, 20, and 25. At Year 25
(Y25, 201011), liver fat was assessed by
computed tomography. NAFLD was identified
after exclusion of other causes of liver fat
(alcohol/hepatitis). Latent mixture modeling

was used tadentify 25year trajectories in BMI
percent (%) change relative to baseline BMI

over time. Multivariable logistic regression
models were used to assess associations
between BMI trajectory group and prevalent
NAFLD with adjustment for baseline or current
Y25 BMI.

Results:Among 4,423 participants, we

identified 4 distinct trajectories of BMI

%change: stable BMI (26.2% of the cohort, 25
@SN YSIHY . 3Imidincreager { 3k Y
onc ®x: T . a?, medérgedincredsed K Y
OHNORE: T . ald, andewtmmen | IKY
AYONBLIAS oc dggdIFigura)l npl mp &m
NAFLD prevalence at Y25 was higher with
increasing BMI trajectory: 4.1%, 9.3%, 13.0%,
and 17.6% (#irend <0.0001). At baseline, 34.6%
of participants had overweight or obesity. After
adjustment for confounderdrajectories of

greater BMI increase were associated with
greater NAFLD prevalence independent of
baseline or current Y25 BMI (Figure).
ConclusionWeight gain throughout adulthood

is associated with greater prevalence of NAFLD
in midlife independent obaseline or current

BMI. These findings highlight weight
maintenance throughout adulthood as a

potential target for primary prevention of

NAFLD.

FIGURE: 25-
Proportion wit

th Overweight or Obesity at Baseli
llow-up Exi al
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Body Mass Index Growth Trajectories During
Childhood and Adult Obesity Risk

Tao ZhangBo Xi, Chunhong Li, Ly&azzano,
Jiang He, Paul Whelton, Wei Chen, Shengxu Li,
Tulane Univ, New Orleans, LA

BackgroundObesity measures track from
childhood to adulthood. However, information
is limited regarding the relationship between
body mass index (BMI) growth trajectories
during childhood and adult obesity risk. We
hypothesize that BMI growth rates at different
childhood age windows have influences on
adult obesity, independent of absolute BMI
values Methods: The longitudinal study cohort
consisted of 2,732 adults (1,7Whites and 960
blacks; 1,226 males) who had BMI measured at
least 4 times from childhood {#9 years) to
adulthood (2051 years). A randoraffects

mixed model was used to construct growth
curves of BMI from childhood to adulthood in
racessex groups. Modedstimated linear growth
rates (kg/nt/year) in BMI at different childhood
ages, calculated by using the first derivatives of
the growth curves, were linked to adult obesity
(BMI>=30) in multivariable regression models,
adjusted for adult age, race, sex, #idamoking
and alcohol drinking, and childhood BMI levels.
ResultsBMI from childhood to adulthood fit
cubic growth curves; linear and nonlinear curve
parameters differed significantly between race
sex groups. BMI levels showed race and sex
differences fom age 15 years onwards. Obese

adults had significantly higher BMI levels than
non-obese adults from childhood to adulthood.
Differences in linear and nonlinear slope
parameters of BMI between obese and ron
obese groups were all significant (p<0.001). The
association patterns of childhood BMI growth
trajectories with adult obesity were similar in all
race-sex groups. In the total sample, the
association between childhood BMI growth rate
and adult obesity was peaked at age 17 (odds
ratio=5.7 and 95% confiden interval=4.76.8)

as shown in the figureConclusionsThese
observations indicate that adult obesity
originates in early life with different longitudinal
BMI trajectory profiles. Puberty is a crucial
period for the development of obesity in later
life, which has implications for obesity
prevention beginning in childhood.

3 5 7 9 1M 13 15 17 19

Childhood Age (year)

0Odds ratio and 95% confidence interval of model-estimated BMI
linear growith rates for adult obesity by childhood age windows
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Associations of Weight Gain From Early to
Middle Adulthood With Major Health
Outcomes in Later Life

Yan ZhengJoAnn Manson, Changzheng Yuan,
Matthew Liang, Francine Grodstein, Meir
Stampfer, Walter Willett, Frank Hu, Harvard Sch
of Public Health, BostoiMA
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BackgroundThe association of weight gain
from early to middle adulthood with a wide
range of health outcomes later in life has not
been systematically examined.

Methods: We included 93,873 women from the
bdzZNBSaQ | SHfaGK {{ddzRe
Health Professionals Folleup Study who
recalled weight at early adulthood (18 years in
women, 21 years in men) and reported current
weight in middle adulthood (55 years).
Beginning from 55 years old, we prospectively
followed them for incident cases offig 2
diabetes, hypertension, cardiovascular disease,
cancer, three other medical conditions, and all
cause mortality. Among 51,185 women and
17,694 men who were at least 64 years of age
AY HnmnI ¢S faz
defined as no diagnosig @1 major chronic
diseases and no major cognitive impairment,
physical impairment, or mental health
limitations.

Results:On average, female participants gained
12.55 kg (interquartile range: 14.36 kg) of body
weight and males gained 9.68 kg (interquiarti
range: 11.19 kg) from early to middle
adulthood. During a median followp of 18

years in women and 14 years in men, we
documented 9360 incident cases of type 2
diabetes, 37,298 of hypertension, 9220 of
cardiovascular disease, 20,222 of cancer
(includirg 9458 of obesityelated cancers),

7438 of symptomatic cholelithiasis, 2702 of
severe osteoarthritis, 31,960 of cataract
extraction, and 27,250 deaths. In multivariate
models, compared to those maintained stable
weight (weight change <2.5kg), participants
who gained 20+ kg had increased risks of:
diabetes (hazard ratio [HR, 95%Cl],
10.93[9.6%12.39] in women, 8.19[6.41.0.46]

in men), hypertension (2.24[2.%3.34] in
women, 2.11[1.9%2.33] in men),

cardiovascular disease (1.87[152204] in
women, 1.72[1.8b2.11] in men), obesity

related cancers (1.53[1.41.66] in women,
1.27[0.9%1.69] in men), and mortality
(1.43[1.311.50] in women, 1.34[1.18..51] in
men); they had decreased odds of healthy aging
(odds ratio [OR, 95%(CI], 0.36[-8240] in

02y aARSNEBR

women and (60[0.43:0.57] in men). In a meta
analysis combing both sexes, the increase in risk
associated with each 10 kg weight gain was 71%
for type 2 diabetes, 27% for hypertension, 17%
for cardiovascular disease, 31% for

|y $ympiopatio chalelitMaSiy, 15% NP obesity K S

related cancers, 9% for severe osteoarthritis,
5% for cataract extraction, and 9% for mortality;
for the same weight gain the odds of healthy
aging was 28% lower.

ConclusionsOur data provide strong evidence
that weight gain from early to middle adultid

is associated with substantially increased risk of
major chronic diseases and mortality, and
overall decreased odds of aging with good
health and welbeing among women and men.
GKSFfGKe F3Ay3Aes
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Preterm Delivery and Maternal Cardiovascular
Risk Factor Trajectories across the Life Course

Amanda R MarkovitzHarvard T. H. Chan Sch of
Public Helih, Boston, MA; Eirin B Haug, Julie
Horn, Norwegian Univ of Science and
Technology, Trondheim, Norway; Abigail Fraser,
Corrie MacdonaléWallis, Kate Tilling, Univ of
Bristol, Bristol, United Kingdom; Pal R
Romundstad, Bjarn Olav Asvold, Norwegian
Univ ofScience and Technology, Trondheim,
Norway; Janet W RielBdwards, Harvard T. H.
Chan Sch of Public Health, Boston, MA

Introduction: Preterm delivery (<37 weeks)
predicts 2 to Jold greater risk of
cardiovascular disease in mothers.
Development of subclinical cardiovascular risk
in these women prior to and following
pregnancy is not well understood.
HypothesisWomen who deliver preterm have



an adverse cardiovascular health profileeav
prior to pregnancy.

Methods: Linked data from the population
based, longitudinal HUNT study (193408)

and the Medical Birth Registry of Norway (1967
2012) yielded clinical measurements and
pregnancy outcomes for 23,179 parous women.
Women had up to 3neasurements of body
mass index, waist circumference, blood
pressure, norfasting lipids and glucose, and
high-sensitivity @eactive protein (h<CRP)

during a followup period between 20 years
before first birth to 41 years after first birth. We
used mixel effects linear spline models,
adjusting for age, pr@pregnancy smoking,
education, and time since last meal, to compare
risk factor trajectories for women with preterm
versus term/postterm first births.
Results:Women with a preterm first birth
(n=1,4026%) had significantly higher
triglyceride (Figure 1 A) and glucose levels prior
to pregnancy. They also experienced steeper
increases in systolic and diastolic blood
pressure, norHDL cholesterol, triglycerides,
and hsCRP from first birth to age 50 compd

to women who delivered at term/poserm
(Figure 1 A,B). Measures of adiposity were
similar throughout the life course.
ConclusionsThese results are consistent with
the hypothesis that preterm birth is an early
marker of cardiometabolic impairment. A
history of preterm birth may predict high
cardiovascular risk well before the development
of traditional risk factors.

>

Systolic Blood Pressure (mm Hg)

Triglycerides (mg/dL)

--= Preterm

—— Term/Postterm
20 25 30 35 40 45 50 55 80
Age

Figure 1: Maternal systolic blood pressure (A) and
triglyceride (B) trajectory estimates and 95% confidence
intervals for women with preterm and term/postterm first
births. Graphs are estimated for first births occurring at age
23 and gaps correspond to pregnancy and 3 months
postpartum.
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The Association Between Waislip Ratio with
LongTerm Cardiovascular Events in Patients
with Coronary Artery Disease: A Population
Based Historical Cohort Study

Jose R Medindnojosa Jdin A Batsis, Marta
Supervia, Virend K Somers, Randal Thomas,
Chassidy Grimes, Sarah Jenkins, Francisco
LopezJimenez, Mayo Clinic, rochester, MN

BackgroundCentral obesity leads to increased
cardiovascular events. However, it is unknown
whether the same ocurs in individuals with
established coronary artery disease (CAD). We
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ascertained whether patients with established
CAD and central obesity, as defined as an
elevated waisto-hip ratio (WHR), have an
increased risk of major adverse cardiovascular
events(MACE) than patients without central
obesity.

Methods:We included consecutive patients
referred to cardiac rehabilitation because of
prior CAD events or procedures between the
years 2002 and 2012 with complete clinical and
WHR data. All followap was asertained using
the Rochester Epidemiology Project in Olmsted
County, a populatiofbased, record linkage
system that consists of complete data on all
residents. Patients were classified in specific
tertiles of WHR (low tertile=referent). We
defined MACEs a composite outcome of
individuals sustaining an acute coronary
syndrome (myocardial infarction or unstable
angina), coronary revascularization (coronary
artery bypass grafting or percutaneous coronary
intervention), ventricular arrhythmias, stroke or
death from any cause. Ssypecific Cox
proportional hazard models were adjusted for
age, smoking and history of heart failure.
Results:Our cohort included 1529 patients
(74% males) with mean age + SD of 63.1+12.5
years. Mean BMI was 29.9+5.5 kd¢/and
28.9+6.1 kg/mfor males and females,
respectively (p=0.005) and mean WHR was
0.98+0.08 cm for men and 0.86 +0.08 for
females (p<0.001). Eightight percent of

males and 57% of females were classified as
having central obesity (p<0.001). Median
follow-up was 5.7 years and 415 patients had an
event: myocardial infarction (92), unstable
angina (52), coronary artery bypass surgery
(47), percutaneous coronary intervention (180),
ventricular arrhythmia (11), stroke (48) and 154
died. Some had more than om&ent. BMI did

not predict MACE (HR=1.01 95% CI: 0.98,1.04;
p=0.41 for females; HR 0.99 95% CI:
0.97,1.01;p=0.56 for males). After adjustment, a
high WHR tertile remained a significant
predictor for MACE for females (overall p
value= 0.007), but not for nh@s (p=0.12). The
adjusted risk of MACE for females in the highest
WHR tertile was almost-#ld higher (HR=1.85

95% CI: 1.16,2.94; p=0.01). This relationship
persisted after further adjustment by BMI
(HR=1.75 95% CI: 1.07,2.87; p=0.03), while BMI
continued unrelated to MACE after adjusting for
potential confoundersConclusionsWHR is
associated with a higher risk of MACE among
females but not in males with CAD. We did not
observe an obesity paradox when assessing the
association between BMI and MACE ADC
patients.
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Metabolically Healthy Obesity Ove25 Years in
the Coronary Artery Risk Development in
Young Adults (CARDIA) Study: Race and Sex
Differences

Sarah M CamhiUniv of Massachusetts, Boston,
Boston, MA; Aviva Must, Tufts Univ, Boston,
MA; Philimon N Gona, Univ of Massachusetts,
Boston, BostonMA; Arlene Hankinson,
Northwestern Univ, Chicago, IL; Andrew
Odegaard, Univ of California Irvine, Irvine, CA,;
Jared Reis, Natl Heart, Lung, and Blood Inst at
the Natl Insts of Health, Bethesda, MD; Erica P
Gunderson, Kaiser Permanente, Oakland, CA;
David Rlacobs, Univ of Minnesota,
Minneapolis, MN; Mercedes Carnethon,
Northwestern Univ, Chicago, IL

BackgroundObesity is heterogeneous

condition with phenotypic variation.
Metabolically healthy obese (MHO) may
represent an unstable phenotype which
changes osr time. MHO duration, or the length
of time in MHO, is not well characterized. The
purpose is to quantify MHO duration over 25
years and explore possible race/sex differences.
Methods: Young adults (baseline ages-3@



yrs) from CARDIA were included igyhwere
non-obese at baseline, developed obesity (BMI
30kg/n¥) at any followup exam (yrs 7, 10, 15,
20 and 25), and had complete data for
metabolic status, age, race and sex (n=702).
MHO was defined as obese (BMD kg/nt)

and having either 0 or 1 riglctor of the

following: %SBP/DBP 130/85 mmHg; glucose
X100 mg/dL; triglyceridesl 50 mg/dL); and
HDLC (men <40, women <50 mg/dL). Obese
individuals withw@ risk factors were classified as
metabolically unhealthy obese (MUO). MHO
duration (yrs) and obefsi duration (yrs) were
estimated for subsequent timpoints; and a
duration sum was calculated for the follemp
period. For two timepoints in which a person
remained MHO and obese, a duration for that
period was assigned. If they transitioned to
MUO or ron-obese, then the midpoint of the

time period was estimated as MHO duration
(yrs). MHO duration was also expressed as the
percentage (%) of the total obesity duration.
Multivariable adjusted ANCOVA was used to
compare MHO duration (%) between race and
sexgroups (black men, white men, black

women and white women), adjusting for
baseline age, baseline BMI status (normal
weight or overweight)Results:The eligible
CARDIA sample was 55% black, 71% women and
had a mean (x SD) baseline age of 25.0 £ 3.7 yrs.
Duration of obesity was 12.3 + 6.8 yrs, MHO
duration (yrs) was 6.2 £ 5.4 yrs (range: 0 years
to 19 yrs), and MHO duration (%) was 51.9 +
34.8%. After adjusting for age and baseline BMI,
MHO duration (%, mean £ SE) was significantly
higher in women comparetb men within race
(black women n=292: 56.3 + 2.0% vs. black men
n=91: 43.3 *+ 3.6%, p=0.001; white women
n=206: 56.1 + 2.4% vs. white men n=113: 39.7 +
3.2%, p <0.0001). No significant differences
were found between race groups within gender
(black men vswhite men or black women vs.
white women).ConclusionMHO status is a
transient phenotype accounting for only
approximately half of obesity duration. Women
have longer MHO duration compared to men,
but differences by race were not apparent.
Future reseach is needed to explore possible

modifiable predictors and/or determinants of
longer MHO duration in order to maintain a
healthy cardiometabolic phenotype, even in the
presence of obesity.
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Associations of Gluten Intake With Type 2
Diabetes Risk and Weight Gain in Three Large
Prospective Cohort Studs of US Men and
Women

Geng ZongHarvard T.H. Chan Sch of Public
Health, Boston, MA; Benjamin Lebwohl, Celiac
Disease Ctr, Dept of Med, Columbia Univ Coll of
Physicians and Surgeons, New York, NY; Frank
Hu, Lauré&Bampson, Lauren Dougherty, Walter
Willett, Andrew Chan, Qi Sun, Harvard T.H.
Chan Sch of Public Health, Boston, MA

Background: @ten-free diets have grown in
popularity, but evidence is lacking regarding
gluten intake and longerm health.Methods:
INNugd SaQ | SItadK { GdzRe
(n=88,610), and the Health Professionals
FollowUp Study (HPFS, n=41,908), we
estimated gluten intake using a validated feod
frequency questionnaire collected every2
years. Incident T2D was defined as physician
diagnosed diabetes and confirmed with
supplementary informationResults:Gluten
intake (mean * standard deviation) was
5.83£2.23, 6.77£2.50, and 7.06£2.76 grams/day
in NHS, NHSII, and HPFS, respectively, and
strongly correlated with intakes of
carbohydratesources, especially refined grains,
starch, and cereal fiber (Spearman correlation
coefficients > 0.6). During 4.24 million years of
follow-up, 15,947 T2D cases were confirmed.
An inverse association between gluten intake

6bl {=



and T2D risk was observed intallee cohorts

after multivariate adjustment (table), and

hazard ratio (HR, 95% confidence intervals
[95%CI]) comparing extreme quintiles was
0.80(0.76, 0.84; P<0.001). The associations were
slightly attenuated after further adjusting for
cereal fiber (HRECI]= 0.87[0.81, 0.93]), but
not other carbohydrate components. Among
participants without major chronic diseases and
aged <65 years, changes in gluten intake were
not significantly associated with weight gain in
multivariate adjusted model:§ear weight
change (95%Cl, Ib) was 044806, 0.22; P=0.25)
in NHS;0.05¢0.18, 0.08; P=0.43) in NHSII, and
0.36(0.24, 0.96; P=0.24) HPFS for each 5 grams
increase in gluten intaké€onclusionsOur

findings suggest that gluten intake may not
exert significant aderse effects on the

incidence of T2D or excess weight gain. Limiting
gluten from diet is thus unlikely to facilitate T2D
prevention and may lead to reduced
consumption of cereal fiber or whole grains that
help reduce diabetes risk.
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Whole Blood DNA Methylation Signatures of a
Mediterraneanstyle Dietary Pattern

Jiantao Ma Churyu Liu, NIH, Framingham, MA;
Roby Joehanes, Inst for Aging Res, Hebrew

SeniorLife, Boston, MA; Michael M Mendelson,
NIH, Framingham, MA; Liming Liang, Harvard
T.H. Chan Sch of Public Health, Boston, MA;
Alice H Lichtenstein, USDA Human Nutrition Res
Ctr onAging at Tufts Univ, Boston, MA; Frank B
Hu, Harvard T.H. Chan Sch of Public Health,
Boston, MA; Daniel Levy, NIH, Framingham, MA

Introduction: Mediterraneanstyle dietary
patterns (MSDPs) have been associated with
lower risk of cardiometabolic diseasd&sit the
underlying biological mechanisms are poorly
understood. To date, little is known in humans
of the relationship between MSDPs and
epigenetics. We hypothesized that adherence
to a MSDP is associated with DNA methylation,
an important epigenetic moditation. Methods:
We conducted a crossectional study of 3,563
Framingham Heart Study participants (median
age 59 years, 55% women). We excluded
participants with heavy alcohol use. Whele
blood derived DNA methylation of 480,000
cytosinephosphateguaninedinucleotides

(CpGs) was assessed using the lllumina
HumanMethylation450 BeadChip. A MSDP
score was created based on nine dietary
components, including fruits, vegetables,
legumes, nuts, whole grains, fish, red meat,
alcohol, and ratio of monounsaturatddtty

acids to saturated fatty acids. Food intake was
assessed by a validated food frequency
questionnaire. Our study sample was randomly
split into separate discovery/replication groups
(n=1,788 and n=1,775) by pedigrees. We tested
the association of Cpfaethylation with the

MSDP score using linear mixed model, adjusted
for sex, age, and energy intake (as well as family
structure, imputed leukocyte composition, and
technical variables). CpGs identified in discovery
at FDR<0.05 were taken forward for reption.

We then tested the significance (Bonferroni
O2NNBOGSR " nonpuv 27
additional adjustment for smoking, physical
activity, and BMI in whole study sample.
Results One CpG, cg05575921 in thelRR
gene, wasassociated with MSDP score in the
discovery samplePe3.3x10%) and replicated in
the replication sampleR=3.6x1@). In whole

iKS
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study sample, higher MSDP score was
associated with greater methylation of
€g05575921 after adjustment for sex, age,
energy inake, smoking, physical activity, and
BMI P=4.5x1). Higher fruit and whole grain
intake was also associated with higher
methylation level of cg0557592P%3.8x10
and 5.1x1@, respectively) and legume intake
was associated with higher methylation |éwoé
€g17333223 (annotated to tHdSAZene,
P=1.3x10). In contrast, fruit intake was
associated with lower methylation of
€g07035242 (annotated to theBIADIgene,
P=2.0x10). These patterns persisted in the
replication and in whole study sample.
Concusions These data demonstrate a unique
whole blood DNA methylation signature of a
MSDP score and some of its individual
components. The differentially methylated
genes may represent therapeutic targets for
prevention or treatment of cardiometabolic
diseags. Future work is needed to explore the
underlying mechanisms.
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Adherence to Various Dietary Patterns and
Risk of Recurrent Coronary Heart Disease and
Mortality in the REasons for Geographic and
Racial Differences in Stroke (REGARDS) Study

James M. ShikanyJniv of Alabama at
Birmingham, Birmingham, AL; Monika M
Safford, danna Bryan, Weill Cornell Med, New
York, NY; PK Newby, Harvard T.H. Chan Sch of
Public Health, Boston, MA; Joshua S Richman,
Raegan W Durant, Todd M Brown, Suzanne
Judd, Univ of Alabama at Birmingham,
Birmingham, AL

BackgroundWe have shown that the Sautrn
dietary pattern, characterized by added fats,
fried foods, organ and processed meats, and
sugarsweetened beverages, is associated with
a greater risk of incident CHD in REGARDS, a
national, populatiorbased, longitudinal cohort.
We sought to determia if the Southern

pattern, other dietary patterns, and the
Mediterranean diet score were associated with
CHD events and mortality in REGARDS
participants who previously reported CHD.
Methods: REGARDS enrolled white and black
adults agedid5 years between@3-2007. Data
were analyzed from 3,562 participants with
CHD at baseline. Participants completed an FFQ
at baseline, from which 5 dietary patterns were
derived through factor analysis (Table). The
Mediterranean diet score was calculated for
each participat. Expertadjudicated CHD

events included myocardial infarction and CHD
death. Cox proportional hazards regression was
used to model the association of the dietary
patterns and score with CHD events and death,
adjusting for sociodemographics, lifestyle
factors, energy intake, anthropometrics, and
medical conditions.

Results:Over 7 years of followp, there were
581 recurrent CHD events and 1,098 deaths. In
fully-adjusted analyses, the highest quatrtile of
adherence to the alcohol/salads pattern and
highestgroup of the Mediterranean diet score
were associated with lower risk of recurrent
CHD compared to the lowest quartile/group
(HR: 0.76; 95% CI: 0.§9.98, HR: 0.78; 95% CI:
0.62¢ 0.98, respectively). The highest quartile
of adherence to the Southern giarn was
associated with higher mortality (HR: 1.57; 95%
Cl: 1.2&; 1.91), while the highest group of the
Mediterranean diet score was associated with
lower mortality (HR: 0.80; 95% CI: 068.95).
ConclusionsWhile the Southern dietary

pattern was notrelated to risk of recurrent

CHD, it was associated with higher mortality in
REGARDS participants with existing CHD.
Greater adherence to a Mediterranean diet was
associated with lower risk of recurrent CHD and
mortality.
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Diet Quality and Cardiovascular Disease Risk in
Postmenopausal Women With Type 2
5AF06SGSay (4KS 22YSyQa

Kristin M Hirahatake Andrew Odegaard,

Nathan Wong, Shaista Malik, Luohua Jiang, Univ

of California, Irvine, Irvine, C3ames Shikany,
Univ of Alabama, Birmingham, AL; Charles
Eaton, Brown Univ, Providence, RI; Matthew
Allison, Univ of California, San Diego, La Jolla,
CA; Lisa Matrtin, Lisa Martin, George
Washington Univ, Washington, DC; Lorena
Garcia, Univ of California, 138, Davis, CA; Oleg
Zaslavsky, Univ of Washington, Seattle, WA

Introduction

Both type 2 diabetes (T2D) and cardiovascular
disease (CVD) are known to be influenced by
dietary intake, however there is little evidence
from large and well characterized cohort
studies regarding the relationship between
popular dietary patterns and CVD risk in
populations with T2D. Understanding how
common diet scores associate with CVD risk
may provide better nutrition recommendations,
education, and targeted interventions ihe
population with T2DHypothesis

We hypothesize that high diet quality as
represented by higher scores on four different a
priori diet indices is associated with a lower risk

of developing CVD in postmenopausal women
with T2D.

Methods

We analyzed data @§031 postmenopausal
$62YSY GAUGK (G@8LJS H RALlO
Health Initiative (WHI) cohort with no history of
CVD at baseline. Dietary intake was assessed by
a validated WHI food frequency questionnaire.
Diet scores for four different diet patterns wee
calculated: Mediterranean (aMed), Dietary
Approaches to Stop Hypertension (DASH),
Paleolithic diet, and American Diabetes
Association dietary recommendations (ADA).
Multivariate Cox proportional hazards
regression was used to estimate the hazard
ratio of incident coronary heart disease (CHD)
and stroke during study follow up for each
dietary pattern score, adjusting for
demographic, lifestyle and clinical measures.
Results

Qvert21i yars offalldivaup 1L Y% ©75/6031) of
women developed CHD and 6.7% (4@836)

had a stroke. There was a strong, monotonic
inverse association between higher aMed,
DASH, and ADA diet scores and risk of incident
CHD and stroke; and no association between
the Paleolithic dietary pattern score and CHD or
stroke (Table 1).

Conclusios

There are multiple dietary avenues to lower
CVD risk in a population with T2D via the aMed,
DASH, and ADA diets; whereas there was no
evidence the Paleolithic diet score is associated
with CVD risk in a population with T2D.
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The Impact of Sooptimal Diet on
Cardiovascular Disease Mortality in the United
States

Ashkan AfshinPatrick Sur, Inst for Health
Metrics and Evaluation, Univ of Washington,
Seattle, WA; GBD 2015 Risk Factors
Collaborators

Introduction Poor dietary habits are an
established risk factor to cardiovascular disease
(CVD). Yet, the impact of suboptimal diet on
CVD mortality in the US has not been
systematically evaluate®bjectiveTo quantify
the effect of suboptimal intake of 11 dietary
fadtors (fruits, vegetables, nuts, whole grains,
processed meat, sugaweetened beverages,
seafood omegs fatty acids, polyunsaturated
fatty acids, trans fatty acids, fiber, sodium) on

CVD mortality by age and sex in the US in 2015.

Methods Using the GlobaBurden of Disease
study analytic framework, we conducted a
comparative risk assessment analysis to
estimate the number of CVD deaths
attributable to 11 dietary factors in the US. We
obtained data on intake of each dietary factor
from the National Healthrad Nutrition
Examination Survey. Etiologic effect sizes of
each dietary factor on CVD endpoints were
obtained from the most recent metanalyses
of prospective observational studies. Optimal
level of intake was determined based on the
level associated witthe lowest risk of mortality
in cohort studiesResultsin 2015, suboptimal
diet accounted for 222,100 (95% Ul: 189,500

252,800) CVD deaths among men and 193,400
(95% UI: 161,10026,100) CVD deaths among
women in the US. Low intake of nuts (100,460
[59,890-148,480] CVD deaths; 11.6% of CVD
deaths), low intake of vegetables (99,530
[45,370161,100]; 11.5%), low intake of whole
grains (89,670 [(52,36032,980], 10.4%) and
high intake of sodium (77,260 [22,7869,690],
9%) were the leading dietary risk facs for

CVD mortality in the US (Figur€onclusion

Our results highlights the need for
implementation for evidencdased policies to
promote the intake of cardioprotective dietary
factors in particular nuts, vegetables, and whole
grains in the US.

E
F
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Effect of Longlerm Selenium
Supplementation on Mortality: Results From a
Multiple-Dose Randomised Controlled Trial

Margaret Rayman, Univ of Surrey, Guilford,
United Kingdom; Kristian H. Winther, @te

Univ Hosp, Odense, Denmark; Roberto Pastor
Barriuso, Natl Ctr for Epidemiology, Madrid,
Spain; Frederick Cold, Marianne Thvilum,
Odense Univ Hosp, Odense, Denmark; Saverio
Stranges, Univ of Western Ontario, London, ON,
CanadaEliseo Guallar 212Q9dwns Hopkins

Univ Bloomberg Sch of Public Health, Baltimore,
MD; Soren Cold, Odense Univ Hosp, Odense,
Denmark

BackgroundSelenium (Se) is an essential trace
element that is incorporated into
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selenoproteins with a wide range of health
effects. The concendition of selenoproteins
plateaus at plasma Se concentrations ~125
Hg/L, however, and it is unclear whether Se
supplementation is beneficial above this
plateau.Methods: In a doubleblind,

randomized, controlled trial of Se
supplementation and mortality iDenmark, a
population of moderatefow Se status, 491
men and women, 604 years of age, were
treated with 100, 200, or 300 ug Se/d as Se
enriched yeast or placebgeast. From 2008
2009, active treatment was provided for 5 years
and posttreatment follow-up for 10 additional
years. During 6,871 persemears of followup,
there were 158 deaths (31 during active
treatment and 127 after treatment cessation).
Results:Thehazard ratio (95% confidence
interval [CI]) for altause mortalit)comparing
300 pg Se/d to placebo was 1.62 (0.66 to 3.96)
after 5 years of treatment and 1.59 (1.02 to
2.46) over the entire follovup. Se doses of 100
and 200 pg/d norsignificantly decreased
mortality during the intervention period but
their effects vaniBed after treatment cessation.
The effects on cancer and cardiovascular
mortality were similar but less precise than on
all-cause mortalityConclusionsA dose of 300
pg/d of Se (as higBe yeast) taken for five years
in a country with moderateNow Se gatus
increased ajtause mortality 10 years later.
Lower doses showed a neaignificant reduction
in mortality which dissipated after treatment
discontinuation. Total Se intake (diet plus
supplements) over 300 pg/d should be avoided.
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Association of Race and Sex with
Cardiovascular Disease ambn-

Cardiovascular Disease Mortality: The REasons
for Geographic and Racial Differences in Stroke
study

Gabriel S TajeuJniv of Alabama at
Birmingham, Birmingham, AL; Monika M
Safford, Weil Cornell Med, New York, NY;
George Howard, Rikki M Tanner, Paulnther,
Univ of Alabama at Birmingham, Birmingham,
AL

Introduction: Black Americans have higher rates
of cardiovascular disease (CVD) mortality
compared with whites. Differences in
sociodemographic, psychosocial, CVD, and
other risk factors may explain ireased

mortality risk.Methods: We analyzed data from
29,015 REasons for Geographic and Racial
Differences in Stroke study participants to
determine factors that may explain the higher
hazard ratio for CVD and ndZ\VD mortality in
blacks compared with white Cause of death
was adjudicated by trained investigators. Within
agesex subgroups, we used Cox proportional
hazards regression with progressive adjustment
to estimate black:white hazard ratioResults:
Overall, 41.0% of participants were black, and
54.9% were women. Over a mean follay of

7.1 years (maximum 12.3 years), 5,299
participants died (1,797 CVD and 3,502 nion
CVD deaths). Among participants < 65 years of
age, the age and region adjusted black:white
hazard ratio for CVD mortality was 2.28 ¥9%I:
1.683.10) and 2.32 (95% CI: 1-8M0) for
women and men, respectively, and for
participantsx65 was 1.54 (95% CI: 1-3(82)

and 1.35 (95% CI: 1.11657) for women and
men, respectivelyTablg. The higher

black:white hazard ratios for CVD mortgali

were no longer statistically significant after
multivariable adjustment, with the largest
attenuation occurring with sociodemographic
and CVD risk factor adjustment. Among
participants < 65 years of age, the age and
region adjusted black:white hazardtias for
non-CVD mortality were 1.51 (95% CI: 1.24



1.85) and 1.76 (95% CI: 1-24.3) for women
and men, respectively, and for participamt$5
was 1.12 (95% CI: 1:0026) and 1.34 (95% CI:
1.20-1.49) for women and men, respectively.
The higher black:wte hazard ratios for non
CVD mortality were attenuated after
adjustment for sociodemographics.
ConclusionsBlack:white differences are larger
for CVD than nof€VD causes of death. The
increased CVD mortality for blacks compared
with whites is primarily gdained by
sociodemographic and CVD risk factors.
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Spatiotemporal and Demographic Trends in
Cardiovascular Disease in the US Elderly Based
on 108 Million Hospitalization Records

Gitanjali M. SinghMelissa Cruz, José L Pefalvo,
Jianyi Zhang, Dariush Mozaffarian, Elena N.
Naumova, Tufts Univ, Boston, MA

BACKGROUNTIhe US population is rapidly
aging, with concurrent increases in chronic
disease burdens, particularly CVD. Yetjlae,

the spatial, temporal, and demographic
distributions and trends in CVD incidence in the
US elderly have not been characterized in detail
using data with full coverage of this population.
OBJECTIVE characterize trends, 199004,

in CVD hospitalizations among US elderly, by
single year of age/ sex/ca/county/state using
records from US Centers for Medicare and
Medicaid (CMS), which provide full coverage of
the US population aged 65METHODSVe
abstracted 108,357,431 hospitalization records
compiled by CMS indicating CVD in any of 10
diagnosis codesnd tabulated total cases of
CVD by sex, single year of age, state and
calendar year (1992004). CVD incidence rates
were calculated using stratwspecific

population data from the US Census in
conjunction with CMS records. We
characterized distributionef CVD cases by
single year of age for the US and further by
state and calendar year, determining the sex
specific age at which the largest number of
incident CVD cases were registered (peak age).
RESULTSVD hospitalization rates increased
from 19912004for women aged 680 and

men aged 6580, but declined in the oldesild.

In 1991, CVD hospitalization rates for women
aged 75 were 48 per 100,000 population, rising
to 70 per 100,000 in 2004; men aged 75 had
rates of 66 per 100,000 in 1991 versus 87 per
100,000 in 2004. Nationally, peak age of CVD
hospitalizations increased 192D04, from 77

to 83 years of age for women and from 70 to 77
years of age for men. Men and women in
Southern states had among the lowest peak
ages of CVD in the nation in 1991 asdlas

2004. Figure Trends by race/CVD subtype are
forthcoming. CONCLUSIONEBnerging national
trends and regional heterogeneity in CVD
hospitalization rates and peak age of CVD
hospitalization in the US elderly emphasize the
need for targeted populatiofevel
policy/interventions to reduce CVD burdens and
promote healthy aging.
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Statelevel Disparities in Health Loss Due to
Cardiovascular CauseResults of the Global
Burden of Disease 2015 Study

Gregory A RothCatherine O Johnson, Nicholas
J Kassebaum, Ali H Mokdad, Mohsen Naghauvi,
Theo Vos, Univ of Washington, Seattle, WA

Introduction: Reducing cardiovascular (CVD)
healthdisparities is a major policy goal in the
United States but comprehensive and
comparable estimates of CVD disease burden
do not exist. The GBD2015 study developed a
method to estimate disabilitadjusted life

years (DALYS) lost to CVD for each state.
Hypotesis: We assessed the hypothesis that
health loss due to CVD is no longer declining in
the United States.

Methods: We used death certificates, health
surveys, commercial databases, and published
literature to estimate CVD death rate and
prevalence. Our aalyses corrected for use of
non-specific causes of death, readmission rates,
and variation in the use of ICD codes. Models
were run separately by age, sex, state, cause,
and year. Disability weights were derived from
large-scale surveys of the public. Umtznty
intervals (Ul) were estimated using 1000 draws
from the posterior distribution of each model.
Results: In the U.S. in 2015, 13.63 million DALYs
were lost due to CVD (95% Ul 1:34.2), which
accounted for 15.4% (95% Ul 14.8.9%) of

total DALYs fothe United States. From 1990

2015, the annualized rate of change for CVD
DALYs (per 100,000 persons) wh&%, but for
20102015, this rate was 0.5%. The smallest
annualized rate of change for CVD DALYs (per
100,000, agestandardized) from 199Q015
wasobserved in Oklahomal(.1%) while the
largest change was in New YotR.6%). For
only 20102015, this rate declined in most
states but increased in Idaho, Indiana,
Mississippi, and Maine by 0.4R247%. Ischemic
heart disease was the predominant cause of
health loss for all states.

Conclusions: The decline in CVD burden has
slowed in all states, with rates rising in several
states. Further efforts are needed to
understand statdevel factors influence
changing rates of CVD burden.

\\\\\\\\\\\
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CardiovasculaHealth Trends in Electronic
Health Record Data (2012015): the Guideline
Advantage

Randi ForakerSejal Patel, The Ohio State Univ,
Columbus, OH; Yosef Khan, American Heart
Association, Dallas, TX; Mary Ann Bauman,
INTEGRIS Health Inc, Oklahoma City Jali€;
Bower, The Ohio State Univ, Columbus, OH
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are an increasingly valuable data source for | | ll
monitoring population health. However, EHR ”wll “'.‘ll “‘ th
data are rarely shared across health system

BackgroundElectronic health records (EHRs) -||| |[| |||||| I
l|| h’h Ilhl

borders, limiting their utilityto researchers and DisclosuresR. ForakerNone.S. PatelNone.Y.
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management efforts in the outpatient setting.
Methods: We analyzed TGA EHR data from >70 21

clinics comprising 281,837 adult patients from

2010 to 2015. We used the first available Years of Life Lost from Cardiovascular Disease
measure per patient for each calendar year to Mortality Among Hispanics

characterie trends in the proportion of ) _ _

LI 6ASyda Ay GARSHE ¢z & A RIMRRYeoRersianiad Wniv, Redwood | 32 2 NE
CVH categories for blood pressure (BP), body ity, CA; Katherine Hastings, Jiaqi Hu, Latha

mass index (BMI) and smoking. Total Palaniappan, Stanford Univ, Stanford, CA
cholesterol and fasting glucose values were not
reported to TGA. Thus, we used lal@nsity
lipoprotein (LDL) and hemoglobin Alc (Alc)
treatment guidelines to classify patients into
CVH categories for the respective metrics.
Results:Patients were an average of 50 years
old, and 57.4% were female. Of records with
complete data on race, 70.9% of patientere
white. Over 6 years of observation, we
documented increases in the proportion of
patients at ideal levels for BP, smoking, LDL, and
Alc, but decreases in the proportion of patients
at an ideal level for BMI (Figure).
ConclusionsTGA data provide large-scale
perspective of outpatient CVH, yet we
acknowledge limitations associated with using
EHR data to assess trends in CVH. Specifically,
EHR data entry is clinicallyiven- BP and BMI
values are likely to be updated at each visit for
each patientwhile smoking status, LDL, and
Alc are not. Our analysis lays the groundwork
for EHR analyses as these data become less
siloed and more accessible to stakeholders.
Figure. Trends in CVH from 2010 to 2015: The
DdzA RSt Ay S ! RAFy Gl 3Snu

BackgroundHigpanics face a disproportionate
burden of cardiovascular disease (CVD) risk
factors yet paradoxically experience lower
death rates as compared to their néfispanic
white (NHW) counterparts. Years of life lost
(YLL) is a more precise measure of premature
mortality.

HypothesisWe hypothesize there will be
heterogeneity in the YLL due to CVD between
Hispanic subgroups.

Methods: We used data from the National
Center for Health Statistics Mortality file to
compare deaths for Hispanic (n=832,550)
subgroups andNHWs (n=7,770,145) <75 years
of age from 2003 to 2012. We identified all CVD
deaths and by subtype (i.e. ischemic,
cerebrovascular, hypertensive and heart failure)
using the underlying cause of death (}C
100-178, 120125, 160169, 111, 113 and 150,
respectively). YLL was calculated by age
categories standardizing with 2000 U.S. Census
population. Population estimates were
calculated using linear interpolation from 2000
and 2010 U.S. Census.

ResultsAfter standardization, 11.4 yedwsses
per 1000 peple due to CVD for NHWs and 8.2
per 1000 for Hispanics. Overall, Hispanics had
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lower YLL compared to NHWSs and Puerto Ricans
had higher losses among Hispanic subgroups.
Most Hispanics had higher YLL for
cerebrovascular disease than NHWSs (Hispanics
1.1 times higher, Puerto Rican 1.2 times higher
and Mexican 1.3 times higher) (Figure).
ConclusionsPremature mortality from CVD
varies greatly by Hispanic subgroups. These
findings suggest the importance of
disaggregating CVD mortality by Hispanic
subgroup andising more sensitive measures of
premature death in public health analyses.
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Geographic Proximity of Automated External
Defibrillators to Outof-hospital Sudden
Deaths in Wake County, North Carolina

Brittany M. Bogle Golsa Joodi, Ross Simpson,
Univ of North Caroling&hapel Hill, Chapel Hill,
NC

Introduction: Survival rates for oubf-hospital
sudden cardiac arrest are substantially
improved by access to automated external
defibrillators (AEDS) prior to Emergency Medi
Services (EMS) arrival. However, AED use may
be inhibited if their locations are unknown or
far from the bystanderObjectives:We sought

to classify oubf-hospital sudden death (OHSD)
event locations, ascertain if bystanders utilized
AEDs prior to EBl arrival, and calculate the
distance to the nearest AEDlethods: From
2013 to 2015, we screened all Eiéported

out-of-hospital deaths aged 184 within Wake
County, North Carolina to identify OHSDs. We
geocoded event locations from EMS records
and clasified them as residential, commercial,
public, or unknown using US Postal Service
Residential Delivery Indicator, EMS narratives,
and web searches. AED locations and
installation dates, registered by law, were
obtained from North Carolina Department of
Health and Human Services. We used EMS
narratives to determine AED use prior to EMS
arrival. Walking distance between coordinates
of an OHSD location and every AED installed
prior to the death date was estimated using the
GreatCircle distanceResults:Of 434

adjudicated OHSDs, 390 (90%) were residential,
31 (7%) were commercial, and 11 (2.5%) were
public. Of commercial locations, 12 (39%)
occurred in hotels. Of public locations, 6(46%)
occurred in parking lots or parks. Wake County
had 168 registered AEDsIthg the study

period. The mean distance from OHSD to
closest AED was 3.2 km (95% CE3350km).
Only 20 (4.6%) of OHSDs were within 500
meters of an AED; the closest AED was 77
meters from an OHSD. Bystanders used AEDs
prior to EMS arrival twic&Conclsions:While
potentially lifesaving, AEDs are not placed
optimally with respect to OHSD locations and
are rarely utilized by bystanders, even in ron
residential spaces. Public health strategies
should be considered that incentivize optimal
AED placemenitwitnessed cardiac arrest
locations.

Wake County, NC
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Gut Microbiota Related Plasma Metabolites
and Risk of Cardiovascular Disease in the
PREDIMED Study

Marta GuascH-erre Frank B Hu, Harvard TH
Chan Sch of Public H#glBoston, MA; Miguel
RuizCanela, Dept of Preventive Med and Public
Health, Univ of Navarra, Pamplona, Spain;
Monica Bullo, Human Nutrition Unit, Faculty of
Med and Health Sciences, Inst d'Investigacio
Sanitaria Pere Virgili, Rovira i Virgili Univ, Reus,
Spain; Edward Yu, Yan Zheng, Harvard TH Chan
Sch of Public Health, Boston, MA; Estefania
Toledo, Dept of Preventive Med and Public
Health, Univ of Navarra, Navarra, Spain; Dong D
Wang, Harvard TH Chan Sch of Public Health,
Boston, MA; Adela Hruby, Jean ywa USDA
Human Nutrition Res Ctr on Aging at Tufts Univ
and Tufts Univ Friedman Sch of Nutrition
Science and Policy, Boston, MA; Dolores Corella,
Harvard TH Chan Sch of Public Health, Boston,
MA; Enrigue Gome@racia, Dept of Preventive
Med, Univ of MalagaMalaga, Spain; Miquel

Fiol, Inst of Health Sciences IUNICS, Univ of
Balearic Islands and Hosp Son Espases, Palma
de Mallorca, Spain; Ramon Estruch, Dept of
Internal Med, Dept of Endocrinology and
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August Pi Sury (ID¥ BAPS), Hosp Clinic, Univ

of Barcelona, Barcelona, Spain; José Lapetra,
Dept of Family Med, Primary Care Div of Sevilla,
San Pablo Health Ctr, Sevilla, Spain; Montserrat
Fito, Cardiovascular and Nutrition Res Group,
Inst de Recerca Hosp del Marr&sona, Spain;
Fernando Aros, Dept of Cardiology, Univ Hosp
of Alava, Vitoria, Spain; Lluis Sekiajem, Dept

of Clinical Sciences, Univ of Las Palmas de Gran
Canaria, Las Palmas de Gran Canaria, Spain;
Emilio Ros, Lipid Clinic, Dept of Endocrinology
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August Pi Sunyer (HBAPS), Hosp Clinic, Univ
of Barcelona, Barcelona, Spain; Liming Liang,
Dept of Biostatistics, Harvard T.H. Chan Sch of
Public Health, Boston, MA; Clary Clish, Broad
Inst of MIT and Harvardniv, Cambridge, MA;
Miguel A MartinezGonzalez, Dept of Preventive
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Med and Public Health, Univ of Navarra,
Pamplona, Spain; Jordi Sagalvado, Human
Nutrition Unit, Faculty of Med and Health
Sciences, Inst d'Investigacio Sanitaria Pere
Virgili, Rovira Virgili Univ, Reus, Spain

BackgroundMetabolites associated with
betaine and choline metabolism and the gut
microbiotadependent metabolite
trimethylamine Noxide (TMAQ) have been
linked to the risk of cardiovascular disease
(CVD). However, the relatiamp between
plasma concentrations of other gut microbieta
related metabolites and major CVD endpoints
remains unclear.

Objectives:To evaluate the association
between gut microbiotaelated metabolites
and risk of incident CVD and the potential
modifying dfect of Mediterranean diet
(MedDiet) interventions.

Methods: We designed a casmohort study
nested within the PREDIMED trial. We used
liquid chromatographgtandem mass
spectrometry to measure plasma gut
microbiotarelated metabolites. A score
including he sum of quartile values of 8
metabolites was constructed (TMAO, betaine,
choline, phosphaocholine,
alphaglycerophosphocholine, proline,
Rydrdxgrolhe/ allantoilh) 2THeSpRMally dzS a
outcome was a composite of myocardial
infarction, stroke, and cardiovascularath.
Blood samples from a randomly selected
PREDIMED sttohort (n=751) and all available
incident CVD cases (n=229) after-4.8f follow
up were included in the analysis. We used
weighted Cox regression models to estimate
multivariableadjusted hazard t#os (HR) and
their 95% confidence intervals (Cl). Models
were adjusted for age, sex, BMI, family history
of premature heart disease, and smoking,

RQL Y @S physica hefivityArfetabolickquivalem tadksnd &

min/d), hypertension, dyslipidemia, diabetes
and was stratied by intervention group.
Results:Baseline plasma concentrations of
choline and hydroxyproline were associated
with higher CVD risk independent of traditional
risk factors, while no significant association



between plasma concentrations of TMAO and
CVD wa found. The HRs comparing extreme
guartiles (lowest quartile as the reference) were
1.72 (95% CI: 1.05, 2.81; P for trend=0.01) and
1.65 (95% CI: 1.03, 2.65; P for trend =0.04),
respectively. The microbiota metabolite score
was associated with a 2.48ld higher risk of
CVD across extreme quartiles (95% CI: 1.32,
3.43; P for trend <0.001) and a 1-fi9d higher
risk of stroke (95% CI: 1.08, 3.65; P for
trend=0.02). Baseline betaine/choline ratio was
inversely associated with CVD. Compared to
participants vith a score below the median and
randomized to the Mediterranean diet, the

HR of developing CVD was 2.56 (95% CI: 1.59,
4.11) for participants with a gut microbiota
score above the median and randomized to the
control group.

ConclusionsPlasma gut microbta-related
metabolites were associated with an increased
risk of CVD in a Mediterranean population at
high cardiovascular risk, independent of
traditional CVD risk factors.
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Childhood Risk Factor Patterns Predict Adult
Type 2 Diabetes Better Than Single Childhood
Risk Factor Measures: The International
Childhood Cardivascular Cohort (i3C)
Consortium
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Univ of Turku, Turku, Finland; Jessica Woo,
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MN; Trudy Burns, Univ of lowa, lowa City, IA,
Markus Juonala, Univ of Turku, Turku, Finland;
Alison Venn, Menzies Inst for Medical Res, Univ
of Tasmania, HobarAustralia; Stephen Daniels,
Univ of Colorado, Denver, CO; Ronald Prineas,
Wake Forest Univ, Winste®alem, NC; Terence
Dwyer, Univ of Oxford, Oxford, United

Kingdom; Costan Magnussen, Menzies Inst for
Medical Res, Univ of Tasmania, Hobart,
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BackgroundChildhood risk factors predict

adult onset type 2 diabetes mellitus (T2DM).

We developed a novel statistical approach using
risk factor patterns to improve
predictionMethods: The cohort include&269
individuals from the Bogalusa Heart Study,
Cardiovascular Risk in Young Finns Study,
Childhood Determinants of Adult Health Study,
Childhood Cohort Studies in Minneapolis and
Cincinnati, and the Muscatine Study. All had 2+
childhood measures of rigkctors between

ages 3 and 20 in 197@s and reported

whether they had T2DM between ages 21 and
63 in 201116. We established sespecific
polynomial age patterns to represent standard
growth curves for each risk factor and

computed the residual from thistandard for

each observation within agesZ®. Residuals
were regressed on age within each person to
get a personal intercept and slope, and then 9
patterns were formed as intercept tertiles
crossed with slope tertiles within each intercept
tertile. T2DM associations with risk factors were
assessed by using either the first childhood
measurement or childhood patterns of body
mass index (BMI), systolic blood pressure (SBP),
and height (HT), with covariates age at first visit,
sex, race, and studgesults:Mean age at first
measure was 9.2 (SD 3.3) y, 41% male, 85%

I AYOAYY L G
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white, 12% black, with-29 repeats of
childhood risk factor measures. Risk factor
patterns tended to diverge from each other by
mid-childhood and measured adult risk factor
values were well pradted, diverging widely
across the childhood patterns (not shown).
After mean followup of 29.0 (SD 8.1) y, 282
(5.4%) participants setbported T2DM. T2DM
was predicted by the model including first
measures of BMI (positive), SBP (positive), and
HT (invese), but the corresponding pattern
model improved prediction probability by 55%
(Table)ConclusionThese findings show the
value of using multiple risk factor
measurements during childhood and the
potential for developing risk factor pattern
charts to e used as clinical standards for
predicting adult T2DM risk.
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The Impact of Excess Body Weight on
Cardiovascular Disease Mortality From 1990 to
2015 and Drivers of Change at the Stdtevel

in the United States

Marissa B ReitsmaAshkan Afshin, Inst for
Health Metrics and Evaluation, Seattle, WA;
GBD 2015 Collaborators

Introduction: Maintaining a healthy weight is a
key step toward ideal cardiovascular health and
achieving AHA 2020 goals. Stideel estimates
of excess body weight and its impact on
cardiovascular disease (CVD) mortality are
necessary to inform interventions and track
progress.

Objective: To systematically quantify CVD
deaths attributable to high body mass index
(BMI) by age, sex, and state betwe£990 and
2015.

Methods: We synthesized 118 surveys
(12,972,378 persomears) to characterize the
population distribution of BMI by age, sex, and
state from 199@2015. We used a hierarchical
mixed-effects linear regression to quantify and
adjust for biagn selfreported height and
weight data. Using the Global Burden of Disease
analytic framework, we estimated CVD deaths
attributable to high BMI in fivgrear increments
from 1990 to 2015. We also quantified the
contribution of changes in population structy
background mortality rate, and risk exposure to
overall changes in CVD mortality.

Results: In 2015, 173,180 (95% uncertainty
interval: 130,89218,620) CVD deaths were
attributable to high BMI in the US: 70.4% from
ischemic heart disease, 11.6% from
hypertensive heart disease, 9.7% from
hemorrhagic stroke and 8.2% from ischemic
stroke. Mississippi had the highest attributable
death rate (65.6 per 100,000 [5189.3]),
whereas Colorado had the lowest (23.4 [17.1
30.6]) (Figure). While the prevalence otcess
body weight increased in all states from 1990
2015, reductions in background mortality rate
offset increases in risk exposure (Figure). As a
result, over the past 25 years the death rate
attributable to high BMI increased in only 3
states (annual peent change: OK [0.53%], AL
[0.17%], AK [0.08%]). The 3 states with the
greatest annual decrease in attributable death
rate were MN {1.52%), NH-1.47%), and MA-(
1.45%).
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Conclusions: Our results highlight the need for
implementation of evidencéased

interventions at the statdevel to reduce the
prevalence and disease burden of high BMI in
order to meet AHA 2020 goals.
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The Impact of Excess Body Weight on
Cardiovascular Disease Mortality From 1990 to
2015 and Drivers of Change at the Stateevel

in the United States

Marissa B ReitsmaAshkan Afshin, Inst for
Health Metrics and Evaluation, Seattle, WA;
GBD 2015 Collaborators

Introduction: Maintaining a healthy weight is a
key step toward ideal cardiovasculaalth and
achieving AHA 2020 goals. Stideel estimates
of excess body weight and its impact on
cardiovascular disease (CVD) mortality are
necessary to inform interventions and track
progress.

Objective: To systematically quantify CVD
deaths attributabé to high body mass index
(BMI) by age, sex, and state between 1990 and
2015.

Methods: We synthesized 118 surveys
(12,972,378 persogears) to characterize the
population distribution of BMI by age, sex, and
state from 19962015. We used a hierarchical
mixed-effects linear regression to quantify and
adjust for bias in selfeported height and

weight data. Using the Global Burden of Disease

analytic framework, we estimated CVD deaths
attributable to high BMI in fivgrear increments
from 1990 to 2015. We alsguantified the
contribution of changes in population structure,
background mortality rate, and risk exposure to
overall changes in CVD mortality.

Results: In 2015, 173,180 (95% uncertainty
interval: 130,89€218,620) CVD deaths were
attributable to high BNin the US: 70.4% from
ischemic heart disease, 11.6% from
hypertensive heart disease, 9.7% from
hemorrhagic stroke and 8.2% from ischemic
stroke. Mississippi had the highest attributable
death rate (65.6 per 100,000 [5189.3]),
whereas Colorado had tHewest (23.4 [17.4
30.6]) (Figure). While the prevalence of excess
body weight increased in all states from 1990
2015, reductions in background mortality rate
offset increases in risk exposure (Figure). As a
result, over the past 25 years the death rate
attributable to high BMI increased in only 3
states (annual percent change: OK [0.53%)], AL
[0.17%)], AK [0.08%]). The 3 states with the
greatest annual decrease in attributable death
rate were MN {1.52%), NH-1.47%), and MA-(
1.45%).

Conclusions: Our resslhighlight the need for
implementation of evidencéased

interventions at the statdevel to reduce the
prevalence and disease burden of high BMI in
order to meet AHA 2020 goals.
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Validity of Cardiovascular Data From Electronic
Data Research Networks: The MuHithnic

Study of Atherosclerosis (MESA) and
HealthLNK

Faraz S AhmadCheeling Chan, Marc B
Rosenman, Northwestern Univ, CHICAGO, IL;
Wendy S Post, Johns Hopkins Univ, Baltanor
MD; Kiang J Liu, Abel N Kho, Norrina B Allen,
Northwestern Univ, CHICAGO, IL

Background:

Understanding the validity of data from
electronic clinical data research networks
compared to populatiorbased CVD cohorts,
the gold standard foepidemiological research,
is essential for conducting epidemiological
research across large, diverse populations more
efficiently.

Methods:

We linked individualevel data from MESA with
HealthLNK, a 2008012 database of electronic
health records (EHRspMm 6 major Chicago
hospitals. To evaluate for correlation and bias
for blood pressure (BP) and BMI between
HealthLNK and iperson MESA examinations,
we used Pearson Correlation Coefficients and
BlandAltman plots. Median BMI and BP values
between 20062008 in HealthLNK were
compared to MESA exam 4 and between 2009
2012 were compared to MESA exam 5. Using
diagnoses in MESA as the gold standard, we
also calculated the performance of HealthLNK
gueries for hypertension (HTN) and obesity
using ICD9 codes aloaed with the addition of
clinical data.

Results:

Of the 1164 MESA participants at the Chicago
field center, 802 participants had data in
HealthLNK. There was a high correlation
between BMI in MESA and HealthLNK (0.94).
HealthLNK only slightly underestineatBMI by
0.5 kg/n¥ (Figure). The correlation was lower
for systolic BP and diastolic BP (0.3 and 0.4,
respectively). Compared to MESA, HealthLNK
significantly overestimated SBP and DBP by 6.5
and 3.6 mmHg, respectively. Using ICD9 codes
alone, the sensitity and specificity for HTN

were 62.2% and 72.7% and for obesity were
28.1% and 97.4%. The addition of BP and
medications to ICD9 codes increased sensitivity
and decreased specificity for HTN to 73.2% and
53.2%. The addition of BMI increased sensitivity
and decreased the specificity for obesity to
64.3% and 95.4%.

Conclusion:

Significant disagreement between risk factor
status and BP exists between HealthLNK and
MESA, while BMI is highly correlated.
Identifying areas of concordance and
discordance informsur understanding of the
strengths and limitations of using EHR data for
epidemiological research.
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Volume and Density of Calcium in the
Ascending Thoracic Aorta, When Present,
Predict Incident Coronary Heart Disease
Beyond Coronary Artery Calcium: the Multi
Ethnic Study of Atherosclerosis
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Introduction: Coronary artery calcium (CAC)
volume and density differentially predict
coronary heart disease (CHD) beyoratiitional
CVD risk factors. Whether similar associations
exist for ascending thoracic aortic calcium
(ATAC) volume and density are unknown. We
hypothesized that ATAC volume and density
predict CHD independent of the pooled cohort
equations (PCE) and CAC.

Methods: The MultiEthnic Study of
Atherosclerosis followed 6,814 participants free
of clinical CVD at recruitment. Cardiac CT was
performed at baseline. For this analysis, only
those with prevalent ATAC were included
(necessary for evaluation of densit{)ox
regression was used to estimate associations of
ATAC volume and density with incident CHD
(fatal/non-fatal M| and cardiac arrest), with
adjustment for the PCE and CAC volume and
density. The incremental predictive value of
ATAC volume and density wagaluated by

area under receiver operating characteristic
curves (AUC).

Results:Of the total cohort, 233 (3.4%) had
prevalent ATAC. In these participants, 29 CHD
events occurred over 10.3 years. After
simultaneous adjustment for the PCE, ATAC and
CAC volmes and densities, ATAC alone was
associated with CHD, with one standard
deviation (SD) higher natural log ATAC volume
associated with a 76Yreaterrisk [HR 1.76
(95% CI 1.02.87)], and one SD lower ATAC
density associated with a 57werrisk [0.43
(0.26-0.71)]. The PCE, CAC volume and CAC
density were not significantly associated with
CHD. A model containing the PCE, CAC volume
and density had an AUC of 0.584 (0.46701)

for incident CHD prediction. Adding ATAC
volume and density to the model improg¢he
AUC to 0.703 (0.588.817) (see table).
ConclusionsATAC was uncommon in a cohort
free of baseline clinical CVD. However, when
ATAC was present, both ATAC volume and
density were independently associated with
incident CHD. Furthermore, in these

participants, the PCE and CAC poorly
discriminated incident CHD, and ATAC volume
and density substantially improved risk
prediction.
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Orthostatic Hypotension is Associated With 20
year Cognitive Decline and Incident Dementia:
the Atherosclerosis Risk inaddhmunities (ARIC)
Study

Andreea RawlingsStephen Juraschek, Johns
Hopkins Univ, Baltimore, MD; Gerardo Heiss,
Univ of North Carolina Chapel Hill, Chapel Hill,
NC; Timothy Hughes, Wake Forest Sch of Med,
WinstonSalem, NC; Michelle Meyer, Univ of
North Caolina Chapel Hill, Chapel Hill, NC;
Elizabeth Selvin, A. Richey Sharrett, Johns
Hopkins Univ, Baltimore, MD; B. Gwen
Windham, Univ of Mississippi Medical Ctr,
Jackson, MS; Rebecca Gottesman, Johns
Hopkins Univ, Baltimore, MD

BackgroundOrthostatic hypotesion (OH) has
been associated with incident cardiovascular
disease and altause mortality, but few studies
have examined longerm associations with
cognitive decline and dementia
Hypothesis:OH will be associated with greater
cognitive decline and riskf incident dementia
Methods: We prospectively analyzed 11503
participants who attended visit 1 (198I089) of
the ARIC study and had no history of coronary
heart disease or stroke. OH was defined as a
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drop in systolic blood pressure (BP) >=20 mmHg
or a dr@ in diastolic BP >=10 mmHg upon
standing from a supine position. Dementia was
ascertained using cohort surveillance,
telephone contact with the participant or their
proxy, or a comprehensive cognitive and
neurologic exam in 2022013. Cognition was
measued via three neuropsychological tests
administered in 1994992, 19961998, and
2011-2013 that were summarized using a Z
score. We used adjusted Cox regression and
linear mixed models.

ResultsAt visit 1 (mean age 54 years, 57%
female, 27% black) 6% ofrigipants had OH.

In adjusted models, persons with OH at baseline
were 40% more likely to develop dementia than
those without OH (HR: 1.40, 95%Cl: 1.13, 1.73,;
Table). Associations were significantly larger in
persons with hypertension {palue for
interadion=0.023). Persons with OH compared
to those without had significantly more
cognitive decline over 20 years (differenee:
0.12, 95% C10.23,-0.02; Table).
ConclusionsOH assessed in midlife was
independently associated with incident
dementia and cogitive decline over 20 years.
Although typically considered a transient
mechanism, these data suggest that OH, or the
underlying disease conditions manifesting as
OH, persist over time. Whether OH is a marker
of vulnerability beyond that of standard
hypertension measures, or whether repeated
transient exposure to hypotension reduces
perfusion to the brain sufficiently to lead to
longterm cerebral dysfunction is an important
area for further research.
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Olfactory Function and Neurocognitive
Outcomes in Old Age: the Atherosclerosis Risk
in Communities Neurocognitive Study (ARIC
NCS)

Priya Palta Univ of North Carolina &hapel

Hill, Chapel Hill, NC; Honglei Chen, Michigan
State Univ, East Lansing, MI; Jennifer A Deal,
Johns Hopkins Bloomberg Sch of Public Health,
Baltimore, MD; David Knopman, Mayo Clinic,
Rochester, MN; Michael Griswold, Univ of
Mississippi Medical Ctradkson, MS; Gerardo
Heiss, Univ of North Carolina at Chapel Hill,
Chapel Hill, NC; Thomas H Mosley, Univ of
Mississippi Medical Ctr, Jackson, MS

Introduction: Impairment in the sense of smell
is associated with plagues and tangles in the
olfactory region éthe brain, which connects to
the hippocampus where neuropathologic
changes related to mild cognitive impairment
6a/ L0 FYR RSYSYGAl RdzS
are first sited. Olfactory impairments may thus
be a marker for poor cognitive function and
MCI.We assessed olfaction and cognitive
function in 6055 White and Black men and
women aged 6@9 yearsMethods: Sense of
smell was measured in ARNCS patrticipants

(20112013) by the 1A 1 SY {YATFTTFAYQ { (A

screening test (score range:1@2, median: 10).
Aclinically validated threshold (smell sccr®)
defined olfactory impairment (Ol). A
multidimensional neuropsychological
assessment (10 tests) ascertained performance
in domains of memory, language, executive
function/processing speed, and global
cognition. For relative comparisons across the
tests, raw cognitive test scores were
standardized to z scores and averaged to yield

g2
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domain scores. Following review of Funding:No
neuropsychological assessments, medical

history, cerebral magnetic resonance imaging, Funding Component:
and physichexaminations, MCI was classified
by a neurologist and neuropsychologist, and 30

adjudicated by a third reviewer. Multivariable
linear regression estimated the mean difference
in domainspecific z scores among participants
with and without Ol. Logistic regssion was

used to quantify the prevalence odds of MClI in
participants with vs. those without Ol. Models
were adjusted for age, sex, race, education,
ARIC study center, hypertension, diabetes,

Carotid Artery Stiffness and Decline in
Cognitive Function Among Women With, or at
Risk for, HIV Infection

Daniel HuckDavid B Hanna, Montefiore

Medical Ctr/Albert Einstein, Bronx, NY; Pauline
Maki, Univ of Illinois at Chicago, Chicago, IL;
smoking, and ApoE4. Race and sex were Victor Valc_our, UniY of Califorr_ﬂa, Se_m Frar_wcis_co,
explored as effect modifis. Results The Sa_n Franusgo, CA, Leah Rub.ln, Univ of lllinois at
L NIAOALI YyGaQ YSEY 38 éhl'-"%go’?*&'Cagéléqaﬂ%s'ﬁ””%rm‘l?hn% 5 NB
male and 23% Black. The prevalence of opkins Unlv, Baltimore, D;_ Kathyrn An_astos,
olfactory impairment was 14%. Compared to Rob(_art C. Kaplan, Jgrge R Kizer, Montefiore
participants with no Ol, those with Ol had a Medical Ctr/Albert Einstein, Bronx, NY
statistically significantly lower mean z score
across all cognitivdomains [memory: Beta=

0.37 (95% confidence interval [G[):45,-0.30);
language: Beta=0.39 (95% C10.46,-0.33);
executive function/processing speed: Beta=

0.24 (95% C10.32,-0.17); global cognition:
Beta=-0.34 (95% C10.41,-0.26). Effect
modification by race was observed in the

domain of language. Blacks with Ol had a
greater mean difference in language z score
compared to Blacks without Ol (Betd=57

(95% CI:0.70,-0.44)). Ol was associated with
MCI in Whites, but not Blacks: white

participants with Ol had greater odds of MCI
(Odds Ratio [OR] =1.76, 95% CI: 1.40, 2.21). Sex
did not modify these associationSonclusions:
Compared to average cognitive aging (annual
rate of decline of 0.04.05 standard deviation
units/year) relatively lege differences in
standardized cognitive domain scores are
observed between those with and without
olfactory impairment among older adults. An
impaired sense of smell may serve as a readily
accessible early marker of neurodegeneration.

Backgroundvascular stiffness is associated with
aging and cognitive impairment in populations
without HIV infection. HIV is also associated
with increased vascular stiffness. The objective
of this study was to examine the association of
baseline carotid artery stiffness with
progression of cognitive decline among women
with, or at risk for, HIV infectigrand to

determine whether HIV modified this
associationMethods We used available
baseline carotid stiffness and serial cognitive
FaasSaaySyida FNRY wnnn G2 H.
Interagency HIV Study, a longitudinal cohort
study of women with, or at risk foHIV.

Baseline measurements of carotid stiffness
(distensibility) were determined from-Biode
carotid artery ultrasound. Serial neurocognitive
testing including Trail Making Tests A and B
(TRLA, TRLB) and the Symbol Digit Modalities
Test (SDMT) was concted over a median 8.5
years of followup. Linear mixed effects models
were used to determine associations of baseline
measures of carotid stiffness with progression
of cognitive decline, with time operationalized
as participant age. Models were adjusteg HIV
serostatus and demographic, behavioral, and
cardiometabolic factorsResultsAmong 1732
women (1244 HIV+; 488 H)\median age at

DisclosuresP. Pata: None.H. ChenNone.J.A.
Deal:None.D. KnopmanNone.M. Griswold:
None.G. HeissNone.T.H. MosleyNone.



baseline was 41 (IQR-34), and the majority
were nonHispanic black (60%) or Hispanic
(28%). Greater baseline disteidity, indicating
less carotid stiffness, was associated with lower
O23ayAGAQGS RSOt AYS
per 13° x Newtorf! x metef, p <0.001), TRLA
Ol -nbamT LI T
0.002), depicted in the figure. Longitudinal
associations did not differ by HIV status (p
interaction»0.13).Conclusiond_ess baseline
carotid stiffness was associated with slower
progression of cognitive decline in women with,
or at risk for, HIV infection, independent of
potential confounders. Taeting of
cardiovascular risk factors could prevent
cognitive decline regardless of HIV serostatus.
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Cardiovascular Health at Young and Middle
Ages and Dementia in Older Agdhe Chicago
Heart Association Detection Project in Industry
Study

2 O3S NJ
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Thanh Huyen T V,lDonald M Lloydones,
Cuiping Schiman, Lei Liu, Lihui ZhaandKLiu,
Northwestern Univ, Chicago, IL;-€hen Tina
Shih, The Univ of Texas MD Anderson Cancer

GtrA NoSston, TX; James € Frieéd, Stanford dniv,n ¢

Stanford, CA; Martha L Daviglus, Inst for
Mimofity Hedlth Re§, Univ of lllinois at Chicago,
Chicago, IL; NorrinB Allen, Northwestern Univ,
Chicago, IL

BackgroundData are sparse regarding the
association of cardiovascular health (CVH) in
younger/middle age with the diagnosis of
dementia later in lifeMethods: We used linked
data from the Chicago Heart Assoaiati
Detection Project in Industry Study assessed in
1967-73 with feefor-service Medicare claims
and National Death Index data from 192010.
Participants wereig5 years old in 1991 and
Medicare eligible during 1992010. Baseline
CVD risk factors includdafood pressure,
cholesterol, BMI, smoking, and diabetes.
Participants were classified into four strata:
favorable levels of all factors, 0 factors high but
1+ elevated, 1 high, ang high risk factors.
ICD9 codes were used to identify date of first
dementia diagnosis. We used competing Cox
models to estimate hazards for dementia in
Medicare data after age 65 with competing
event of allcause mortality prior to dementia
diagnosis. Covariates included baseline age,
race, sex, and education attainmeResluts:

This study included 4,273 females and 8,381
males, 10.3% Black, baseline age<&8
Dementia was diagnosed in 5.1% of study
participants. The prevalence of dementia
diagnosis increased with increasing CVH burden
from 3.4% to 6.4%. During 192010 in
Medicare, the average time from age 65 to the
first dementia diagnosis was 7.7 years. Greater
CVH in younger age was associated with a
reduced risk of being diagnosed with dementia
in later life. Hazards ratios of experiencing
dementia in those with basiele favorable

levels, 0 RF high, and 1 only high RF were lower
by 36%, 29%, and 28% respectively as
compared to those with 2+ highsk factors (see
Table- Model 1). Similar trends were observed
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when deaths were treated as competing events
although the asociation was attenuated

(Model 2). Patterns were similar when stratified
by sex or raceConclusionsHaving a favorable
CVH profile at younger age is associated with
lower risk of dementia in older age.
Improvements in CVH in younger age may
translate toincreased independence and quality
of life later in life.
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Racial Differences in Cardiorespiratory Fitness
Between African and Caucasian Americans: A
Meta-analysis

Damon L SwiftTyara R Nevels, Hope Landrine,
East Carolina Univ, Greenville, NC; Carl J Lavie,
John @hsner Heart and Vascular Inst, New
Orleans, LA; Robert L Newton, Pennington
Biomedical Res Ctr, Greenville, NC; Bhibha M

Das, Paul Vos, Joseph A Houmard, East Carolina

Univ, Greenville, NC

Introduction: Cardiorespiratory fitness (CRF) is
an independent gk factor for cardiovascular

disease (CVD). Recent data suggests that African

Americans (AA) have reduced levels of CRF
compared to Caucasian Americans (CA).
However, this viewpoint has not been widely
accepted and it is unclear whether racial

differencesin CRF may be of a large enough
magnitude to increase the risk of CVD.
Methods: A literature review was conducted for
studies comparing CRF levels between AA and
CA adults. Studies were eligible for inclusion if
CRF was assessed by an exercise test
(submaxmal or maximal), CRF was compared
between AA and CA adults, examined an adult
study population, and was published in a peer
reviewed journal. Potential studies were
excluded if the sample included children or
adolescents, the sample size was less than 15
participants in each racial group, or the study
evaluated participants who had significant
health conditions. Metaanalyses were
performed comparing CRF between AAs and
CAs in two analyses: 1) all studies compared
using metabolic equivalents (METs) and 2)
restricted only to studies that quantified CRF by
directing measuring maximal oxygen
consumption (considered the gold standard).
Both fixed effects and random effects models
were fit to these data. Because of the
heterogeneity only results from the random
effects models are reported. Analyses were
performed using R (version 3.1, R Foundation
for Statistical Computing, Vienna, Austria. URL
https://www.R-project.org/) and the rmeta
package (version 2.@Results:There were 27
studies (n=131,084) that that rh&nhe criteria

for the metaanalysis (23 studies excluded). In
both the analyses for METs (27 studies,
Summary effect: 0.91, CI: 0.8 to 1.0) and
directly measured V@nax (16 studies,
Summary effect: 3.2, Cl: 2.1 to 4.3) as the
criteria for CRF, AA had lenfitness compared
to CA adultsConclusionsThe present study
suggests that AAs have lower CRF compared to
CAs based on epidemiological studies and
clinical trials whether directly measured using
indirect calorimetry or maximal METs estimated
from exergse testing. A difference of 0.91 METs
is associated with ~13.7% higher risk of CVD
based on previous epidemiological data. Thus,
lower CRF in AA adults may represent a health
disparity risk factor and interventions to
improve CRF in sedentary AAs may be
warranted.
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Handgrip Strength is Associated With Insulin
Resistancén US Adolescents: Experience in

NHANES 2012014

Shengxu LiDept of Epidemiology, Tulane Univ
Sch of Public Health and Tropical Med, New

Orleans, LA; Rui Zhang, Inst of Chronic Disease,

Liaoning Provincial Ctr for Disease Control and
Prevention, Shenyay China; Ligiang Zheng,

Dept of Clinical Epidemiology, Shengjing Hosp of

China Medical Univ, Shenyang, China; Wei

Chen, Dept of Epidemiology, Tulane Univ Sch of

Public Health and Tropical Med, New Orleans,
LA

BackgroundHandgrip strength is a measure of
muscular strength and body fitness. It has been
shown that handgrip strength is associated with
cardiometabolic risk in adult population. We
hypothesized that handgrip strength is
associated with insulin resistance measures in
children and adolescentdlethods: The sample
included 1,023 adolescents (50.4% boys and
49.6% girls) aged 119 years who participated
in the National Health and Nutrition
Examination Surveys (NHANES) 29014 and
did not take any antidiabetic medications. The
sum of the maximum hadyrip strength from
both hands, standardized to agand sex
specific zscores, was used. Fasting plasma
glucose, serum insulin, and calculated
Homeostatic model assessment of insulin
resistance (HOMAR) were used as insulin
resistance measures. Serumdutia levels and
HOMAIR were logransformed before further
analyses. General linear models were used for
data analysesResults:After adjustment for

age, race, sex, and body mass index, handgrip
strength was inversely associated waérum
insulin levels (P<0.0001) and HOMRA
(P=0.0002). The associations tended to be
stronger in boys than in girls such that the
inverse associations of handgrip strength with
insulin levels and HONR were significant in
boys (P<0.0001 for both) but not girls
(P>0.35), though interaction terms between
handgrip strength and sex were not significant
(P>0.36). There was no association between
handgrip strength and plasma glucose levels
(P=0.50)ConclusionThese results suggest that
handgrip strength iassociated with insulin
sensitivity in adolescents, which indicates that
increasing muscular strength and body fithess
may have beneficial effects in early stage
prevention of insulin resistance and type 2
diabetes.
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Cardiorespiratory Fitness Response to Short
Term Supervised Exercise Training Predicts Age
Related Cardiorespiratory Fitness Decline Over
Long Term Follow up

Ambarish PandeyUniv of TexaSouthwestern
Medical Ctr, Dallas, TX; Cris A Slentz, Johanna L.
Johnson, Duke Univ Sch of Med, Durham, NC;
Jarett D Berry, Univ of Texas Southwestern
Medical Ctr, Dallas, TX; William E. Kraus, Duke
Univ Sch of Med, Durham, NC

Introduction: Substantial heerogeneity exists

in the cardiorespiratory fithess (CRF) change
response to shorterm supervised exercise
training and its londerm prognostic implication

is not well understood. Here, we evaluated the
association between the shetérm training
relatedchanges in CRF and CRF levels 10 years
later.



Methods: STRRIDE trial participants that were
originally randomized to exercise training for 8
months and participated in the Xgear follow

up visit were included. CRF levels were
measured at baseline, poestaining (8 months),
and 10year followup as peak oxygen uptake
(VQ, ml/kg/min) using the maximal treadmill
test. Participants were stratified into low,
moderate, and high CRF response (BRF
groups according to the trainiaggimen

specific tertiles oCRF change from baseline to
posttraining. Adjusted linear regression models
were used to determine the association
between shortterm change in CRF with training
and CRF levels at 4@ar followup.

Results:The study included 80 participants (age
=52 yars, 35% women). There was no
significant difference in the baseline
characteristics of the CHEgroups. At 1-ear
follow-up, high CRR group had the lowest
decline in CRF compared with moderate or low
CRRR groups-0.005 vs:2.6. vs-3.6

ml/kg/min, p = 0.009, Figure). This was largely
related to the differential ageelated changes

in peak oxygen pulse across the three groups
(0.58 vs-0.23 vs-0.86 ml/beat, p = 0.02) with
no difference in the peak heart rate change. In
adjusted analysis, high GRRvas significantly
associated with higher CRF levels at folaw
independent of the exercise intervention and
other baseline characteristics [High vs. Low (ref)
CRAvY {GR i T nanoupT LIT
ConclusionCRF change in response to short
term training isa significant predictor of age
related CRF decline over leterm follow-up.
Thus, training responsiveness

may identify individuals at risk for exaggerated
CRF decline with aging and associated incidence
of cardiovascular diseases.
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In Singletons Born at Term, Lower Gestational
Age is Associated with Lower Cardiorespiratory
Fitness Levels Through AdolescenceYtoung
Adulthood: The Northern Ireland Young Hearts
Project (NIYHP)

Isabel FerreiraPei T Gbatu, Sch of Public
Health, The Univ of Queensland, Herston,
Australia; Colin Boreham, Inst for Sport and
Health, Sch of Public Health, Physiotherapy &
PopulationScience, Univ Coll Dublin, Dublin,
Ireland

Decreases in the mean gestational age of term

deliveries have been reported over the past

decade in several developed countries, linked to

increases in the rates of planned births by

labour induction and/or prdabour caesarean

sections. In contrast to the effects of pterm

birth, the extent to which lower gestation age

within the atterm range (i.e. 37 to 42 weeks)
FTFSOla AYRAGARIZ £ aQ OF NRA:
feRE) Aifh is largely unknown, however. We

therefore examined the association between

gestational age, accounting for other important

perinatal covariates (obtained from the NI Child

I SIfGK { SNIAOSa Omaxm©O2 NRA UV =
measured through adolescence to young

adulthood in 842 (51.5% female) paipants in

the NIYHP (all singletons born at term, 98% of

whom with birth weight greater than 2.5 kg).

t I NIAOALI YGEAQ YSIYy tS@St a
4.8,43.7 £ 6.8 and 32.9 + 9.8 ml/kg/min at the

ages of 12, 15 and 22 years, respectively. With

the use of &E analyses adjusted for age, sex,

socio economic status, birth weightseores
ONBtFGAGS (2 ! YQéafeedimpdpn NB T
LIN} OGAOSa YR Rdz2NY GA2Y S YL |
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birth and delivery mode, we found that each
week increase in gestational ag@svassociated
with 0.44 ml/kg/min (95% CI 0.13 to 0.75)
higher levels of CRF throughout the whole
longitudinal period (p=0.005). Further

I R2dzadYSy (&
fatness and maturational level throughout the
longitudinal period only attemated this
association slightly [to 0.38 ml/kg/min (95% CI
0.12 to 0.65), p=0.005]. There were no
significant interactions between gestational age
YR
assessment, indicating that the decreases in
CRF over time we similar across the different
gestational ages, with those born early term
displaying consistently lower levels throughout
the longitudinal period. Finally, each week
increase in gestation age was associated with
lower risk of poor CRF through adolesceiht
young adulthood as defined according to
current age and segpecific healthreference
values of V@nax: RR=0.89 (95% 0.81 to 0.97),
p=0.008. These findings suggest that lower
gestational agegven within the aterm range

may be a key determinant gioorer CRF as

each additional week conferred benefits. This
aspect may have been neglected by the ever
simplistic characterisation of individuals born
at-term as a homogeneous group and may have
public health and clinical implications for
policies around lanned deliveries, given the
current trends.
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Fitness and Reclassification of Risk for
Incidence of Heart Failure: The Veterans
Exercise Testing Study
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Abstract

BackgroundIt is wellestablished that fitness is
inversely associated with cardiovascular and all
cause mortality, but little is known regarding
the association between cardiorespiratory
fitness (CRF) and incidence of heart failure (HF).
Methods CRF was determined in 21,080 US
Veterans (mean age 58.3 = 11) free of HF at
baseline from the Veterans Affairs Medical
Centers in Washington, DC and Palo Alto, CA,
and followed for a mean of 12.3+7.4 years.
Subjects were classified by quintilesfitriess
based on agepecific peak metabolic
equivalents (METSs) achieved. Participants were
followed for incidence of HF, determined
through review of computerized medical
records. Multivariable Cox models were used to
determine the association between idence of
HF and clinical and exercise test variables.
Reclassification characteristics of fithess relative
to standard clinical risk factors were

determined using the categoifyee net
reclassification improvement index (NRI), and
the integrated discrimiation improvement.
Results During the followup, 1902 subjects

(9%) developed HF, with an average annual
incidence rate of 7.4 events per 1,000 person
years. When fitness status was considered as a
binary variable (Unfit/Fit), low fithess was the
stronges predictor of risk for HF among clinical
and exercise test variables (HR 1.91, 95% CI
1.742.09, p<0.001). In a fully adjusted model
with the least fit group as the reference, there
was a graded and progressive reduction in risk
for HF as fitness level wanigher. Risks for
developing HF were 36%, 41%, 67%, and 76%

/| wC



lower among increasing quintiles of fithess
compared to the least fit subjects (p<0.001)
(Figure). Adding CRF to standard risk factors
resulted in an NRI of 0.37 (p<0.001).
ConclusionCREF is singly and inversely
associated with future incidence of HF, and
significantly reclassifies risk for HF. Reducing the
growing burden of HF by improving fitness
provides an additional impetus for health care
providers to recommend physical activity.
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The Association of Cardiorespiratory Fithess
and ldeal Cardiovascular Health iheé Aerobics
Center Longitudinal Study

Leanna M. Ross, Jacob L. Barber, Xuemei Sui,
Steven N. BlaitMark A. SarzynskiUniv of
South Carolina, Columbia, SC

PURPOSHO0 examine the crossectional
association between cardiorespiratory fitness
(CRF) and ideal cardiovascular health (CVH) in
middle-aged adults.

METHODSThe association between CRF and
ideal CVH score was examined in 11,590 adults
(8,865 men, 2,725 women) from the Aerobics
Center Longitudinal Study. CRF was measured
as duration irminutes from a maximal treadmill
G6Saided ¢KS 111 Qa ARSI ¢

/

on a 14 point scale using data on smoking
status, BMI, physical activity (M&ETin/wk),
healthy diet, total cholesterol, blood pressure,
and fasting plasma glucose recorded beem

1987 and 1999. Participants were grouped into
categories of inadequate {@), average (®),

and optimum (1614) based on their CVH score.
Three CRF groups were created from-agel
sexspecific quintiles based on the previously
established cutpointsf treadmill time: low,
moderate, and high CRF. We used general linear
and logistic regression models adjusted for age,
sex, and year of examination to evaluate the
association of CRF with ideal CVH score.
RESULTShe mean CVH score for men was 8.4
+ 2.2and 9.7 £ 2.0 for women. Approximately
33% of men and 57% of women had optimum
CVH, while only a small proportion of
participants had inadequate CVH (5.1% M, 1.4%
F). Treadmill time was moderately correlated
(p<0.0001) with CVH score in both men (r=0.56)
and women (r=0.50). CRF explained 16% and
sex 18% of the variance in CVH score (both
p<0.0001). Our adjusted model found that
participants in the optimum CVH category had
20% and 43% higher CRF levels than those in
the average and inadequate CVH groups
(p<0Q0001), respectivelyHgure 3. The

adjusted odds (95% CI) of having optimum CVH
were 14.0 (11.6L7.8) and 3.1 (2-4.0) times
greater for high CRF and moderate CRF,
respectively, compared to low CRF (p<0.0001).
DISCUSSIOMigher levels of cardiorespiaty
fithess are associated with better cardiovascular
health profiles in both men and women. Thus,
improving fitness represents a strategy to
improve cardiovascular and public health.
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Adjusted Treadmill Time (mins)
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Inadequate  Average  Optimum
(0-4) (5-9)  (10-14)
Ideal CVH Category
N Inadequate Average Optimum
Women 38 1126 1561
Men 451 5466 2947

Figure 1. Average treadmill time in men and women
based on ideal cardiovascular health category.
Values adjusted for age and year of examination.
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Glucose Levels and Brain Gray Matter Volume
in Middle-aged Adults: Findings From the
Coronary Artery Risk Development in Young
Adults CARDIA Study
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MD; R Nick Bryan, Univ of Pennsylvania,
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Jacobs, Univ of Minnesota, Minneapolis, MN;
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Background: Type |l diabetes has been widely
linked to a higher risk of dementia. Some
studieshave also shown relationships between
diabetes and magnetic resonance imaging (MRI)
markers of exacerbated brain aging and
neurocognitive pathology, such as gray matter
(GM) volume atrophy. However, data on the
earlier impacts of glucose levels on GM voéu

in younger subjects are scarce. Objective: We
assessed the croswctional relationship of

fasting glucose levels and GM volume measured
at middleage. Methods: Data come from the
brain MRI sample of the CARDIA study,-a bi
racial communitydwelling cohaet of middle-

aged adults (n=709, mean age=50 (SD=3.5)). We
used multivariable linear regression models and
adjusted for potential confounders, including
several cardiovascular and metabolic factors
(hypertension, body mass index, smoking,
history of vasculr disease, and

hypercholesterolemia). Results: Higher fasting
glucose levels were associated with smaller
total GM volume {1 mL (95%CH9.16,-0.04)
smaller GM volume per each 1 mg/dL increase
in glucose levels). In analyses exploring the
normal (<100 rg/dL), prediabetic (KL00, <126
mg/dL), and diabetic glucose rangag¢Z6
mg/dL), we found that subjects with diabetic
glucose levels had4 mL smaller GM (95%Cl=
21.50,-5.61; p=0.001) than subjects with
normal glucose levels; subjects with pre
diabeticlevels were not significantly different
from those with normal levels (p for trend for
the glucoserange categories =0.08).
Conclusion: Results suggest that important
relationships between glucose levels and
smaller GM can already be detected at middle
ace. These associations were particularly
pronounced in the diabetic glucose ranges.
Findings strengthen the links between vascular
factors and brain health and emphasize the
importance of studying the earlier stages of
these links to improve our understamdj of the
course of brain diseases and to identify optimal
time-windows for prevention and treatment
strategies.
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Statin Use is Associated with Elevated Serum
Glucose and Incidence of Type 2 Diabetes in US
Veterans

Luc DjoussgBoston VA Healthcare System,
Brigham &Vomen's Hosp and Harvard Medical
Sch, Boston, MA; Brittany Deane, Brian Charest,
Constance Nelson, Boston VA Healthcare
System, Boston, MA; Kelly Cho, J Michael
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Brigham & Women's Hosp and Harvard Medical
Sch, Boston, M; David R Gagnon, Boston VA
Healthcare System and Boston Univ, Boston,
MA

BackgroundWhile some but not all trial data
have suggested a slightly elevated risk of type 2
diabetes (T2D), limited data are available on the
relation of statin use with glycemiamong US
veterans.Objective:To test the hypothesis that
treatment with a statin is associated with
elevated serum glucose and a higher risk of T2D
among US veterandlethods: We studied
549,143 US veterans with electronic health
records from 1998 to 2I6. We used the VA
Corporate Data Warehouse to obtain
information on glucose (fasting and non
fasting). Statin use was captured using the
pharmacy database. T2D was defined as having
at least one inpatient diagnosis or at least 2
outpatient diagnoses of T2using ICD 9 codes
250.xx, or the use of hypoglycemic agents. We
addressed confounding by indication using
propensity score (included 444
variables/interactions) for receiving statin and
inverse probability weighting in the Cox
regressionResults:The mean age was 60+12.8
y; 94.3% were men; 77.1% were white; and
15.4% were black. In this cohort, simvastatin
was the most prescribed statin (84%) followed
by lovastatin (7%). During a median folloyw of
4.4 years, 130,819 new cases of T2D occurred.
Among 418347 veterans receiving statin, we
observed a 2 mg/dl increase in serum glucose
when comparing serum glucose measured at
the time of statin initiation and shoitierm <1y

as well as longerm glucose values (all p <0.01).
In crude analysis, statin use wassociated with

a 53% higher risk of T2D compared with nion
users of statin [HR=1.53 (95% CI: 11534)]. In

a multivariable adjusted model, hazard ratio
(95% CI) for T2D was 1.25 (95% CI:-1.28)

after adjustment for propensity score for being
on statn. There was a borderline statistically
significant interaction between statin and
triglycerides on T2D risk (p=0.09): HR=1.15 (95%
Cl: 1.141.16) for people with triglecerides

below 150 mg/dl and HR=1.36 (95% CI: 1.35

1.38) for people with triglycerides at least

150 mg/dl in the adjusted model. We did not
have enough data to stratify by type of statin
given the predominance of simvastatin in this
population.ConclusionsOur data show a

positive association between statin use and
increase in both serumlucose and incidence of
T2D among US veterans. If confirmed by others,
this suggests closer monitoring of patients at
risk of T2D when statin therapy is initiated.
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Duration of Prediabetes is Associated with
SubclinicalAtherosclerosis and Cardiac
Dysfunction in MiddleAge: The Coronary
Artery Risk Development in Young Adults
(CARDIA) Study
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Carr, Vanderbilt Univ, Nashville, TN; Cora E
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Backgound: A prolonged duration of diabetes
has been shown to be independently associated
with incident cardiovascular disease (CVD).
Whether duration of prediabetes is similarly
associated with CVD is unknown. We sought to
determine whether the duration of gdiabetes
during young adulthood is associated with the
presence of coronary artery calcified plaque
(CAC) and cardiac structure/function in middle
age.



Methods: Participants were 3244 white and
black adults aged 180 years without
prediabetes or diabeteat baseline (198%86) or
diabetes during followup in the multicenter
community-based CARDIA Study. Prediabetes
was defined at followup examinations 7, 10,
15, 20, and 25 years after baseline as fasting
glucose 10e1.25 mg/dL, zhour oral glucose
toleranee 143199 mg/dL or HbAlc 56.4%.
Presence of CAC was measured by computed
tomography at followup years 15, 20, and 25.
Measures of cardiac structure and function
were obtained from echocardiography
performed at year 25.

Results:Of the 3244 individuald,561 (48.2%)
developed prediabetes during folloup.

Among those who developed prediabetes, the
median (IQR) duration was 10-12) years.

After adjustment for age, sex, race, education,
study center, and CVD risk factors, the hazard
ratio for the presene of CAC was 1.21 times
higher for each 1§ear increase in duration of
prediabetes (95% CI: 1.06, 1.37). Duration of
prediabetes was also associated with worse
global longitudinal strain (per 10 years: 0.2%;
95% CI: 0.1, 0.4; P=.005),€.Z cm/s; 95% IC-
0.3,-0.1; P <.001), and E/e” ratio (0.113; 95%
Cl:-0.007, 0.233; P=.06J &blg. These results
did not differ significantly by race or sex.
ConclusionsExposure to a longer duration of
prediabetes is associated with subclinical
atherosclerosis andardiac dysfunction in
middle-age. Further research is needed to
better understand the pathophysiology of these
relationships.
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BackgroundEmerging evidence suggests that
dietary omegab polyunsaturated fatty acids {n
6 PUFA) plays a role in the primary prevention
of type 2 diabetes (T2DAimsTo evaluate the
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relation between blood and adipose tissue
levels of R6 PUFA and @ident T2D, including
n-6 linoleic acid (LA), the major dietary PUFA
abundant in vegetable oils, and&arachidonic
acid (AA), a key precursor of endogenous
metabolites that modulate glucose metabolism
and inflammationMethods A global

consortium of 20 ppspective cohort studies
identified by February 2016. Each study
measured LA and AA at study baseline among
adults>18y without prevalent T2D, and assessed
the association of #% PUFA biomarkers and T2D
risk prospectively using individulegivel data,
usinga pre-specified analytic plan and
harmonized exposures, covariates, and effect
modifiers. Findings were centrally pooled using
fixed-effects metaanalysisResults39,740 men
and women from 10 countries were included
(range of cohort means, age, 48y, axd BMI,
25.0-28.1kg/nt), with 4,347 incident cases of
T2D observed during followp. In continuous
multivariate-adjusted analyses, higher LA was
associated with 36% lower risk of T2D (RR,0.64,
95% Cl,0.59.71, P<0.0012449% Figure 1A

per interquintilerange. Similar inverse
associations were observed for LA measured in
different fractions, and in sensitivity analysis
using random effects model. Levels of AA were
not associated with T2D risk overall and in
studies grouped by different biomarker
fractions except total plasma (per interquintile
RR=0.74, 95% CI=0-688, P<0.001Figure 1B.
The relations of LA and AA with T2D were not
significantly modified by age, BMI, sex, race,
aspirin use, ¥8 PUFA biomarker, ®#ADS

genetic variantsi®k0.13 for each Conclusion
Higher blood and adipose tissue LA levels,
biomarkers of the major dietary PUFA, were
associated with lower risk of T2D among free
living populations worldwide. There was little
evidence that AA levels were appreciably
associated with risk of2D.

Figure 1(A): Linoleic acid Figure 1(B): Arachidonic acid
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selected in order of preference: adipose > total
plasma > cholesterol ester AGES-Reykjavik: Age, Gene, Environment Susceptibility Study
(Reykjavik); AOC: Alpha Omega Cohortstudy; ARIC: AtherosclerosisRisk in Communities
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Study; CCCC, Chin-Shan Community Cardiovascular study; CHS: Cardiovascular Health Study
EPIC-Norfolk: European Prospective Investigation into Cancer (Norfolk); EPIC-Potsdam:
European Prospective Investigation into Cancer (Potsdam); FHS: Framingham Heart Study; HPFS
‘Health Professionals Follow-up Study; IRAS: Insulin Resistance Atherosclerosis Study; KIHD:
Kuopio Ischaemic Heart Disease Risk Factor Study; MCCS: Melbourne Collaborative Cohort
Study; MESA: Multi-Ethnic Study of. MetSIM sy inMen
Skud NHS: Nurses’ Health Study; PIVUS: Prospective Investigation of the Vasculature
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BackgroundEmenging evidence suggests that
dietary omegab polyunsaturated fatty acids {n

6 PUFA) plays a role in the primary prevention
of type 2 diabetes (T2DAimsTo evaluate the
relation between blood and adipose tissue
levels of R6 PUFA and incident T2D, incluglin
n-6 linoleic acid (LA), the major dietary PUFA
abundant in vegetable oils, andgarachidonic
acid (AA), a key precursor of endogenous
metabolites that modulate glucose metabolism
and inflammationMethods A global

consortium of 20 prospective cohortusties
identified by February 2016. Each study
measured LA and AA at study baseline among
adults>18y without prevalent T2D, and assessed
the association of #& PUFA biomarkers and T2D
risk prospectively using individulgvel data,

using a prespecified anbytic plan and
harmonized exposures, covariates, and effect
modifiers. Findings were centrally pooled using
fixed-effects metaanalysisResults39,740 men
and women from 10 countries were included
(range of cohort means, age, 48y, and BMI,
25.0-28.1kgim?), with 4,347 incident cases of
T2D observed during followp. In continuous
multivariate-adjusted analyses, higher LA was
associated with 36% lower risk of T2D (RR,0.64,
95% CI,0.59.71, P<0.0012+49% Figure 1A

per interquintile range. Similar invee
associations were observed for LA measured in
different fractions, and in sensitivity analysis
using random effects model. Levels of AA were
not associated with T2D risk overall and in
studies grouped by different biomarker
fractions except total plasen(per interquintile
RR=0.74, 95% CI=0.6388, P<0.001Figure 1B.
The relations of LA and AA with T2D were not

I KAt RNB y Sgaificandgimddifiédiog age, BMY, Bex,/rate\ =

aspirin use, ¥8 PUFA biomarker, 6f{ADS
genetic variantsBx0.13 for each)Conclusion
Higherblood and adipose tissue LA levels,
biomarkers of the major dietary PUFA, were
associated with lower risk of T2D among free
living populations worldwide. There was little
evidence that AA levels were appreciably
associated with risk of T2D.
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using a prespecified anbytic plan and
harmonized exposures, covariates, and effect
modifiers. Findings were centrally pooled using
fixed-effects metaanalysisResults39,740 men
and women from 10 countries were included
(range of cohort means, age, 48y, and BMI,
25.0-28.1kgm?), with 4,347 incident cases of
T2D observed during followp. In continuous
multivariate-adjusted analyses, higher LA was
associated with 36% lower risk of T2D (RR,0.64,
95% CI,0.59.71, P<0.0012449% Figure 1A

per interquintile range. Similar invee
associations were observed for LA measured in
different fractions, and in sensitivity analysis
using random effects model. Levels of AA were
not associated with T2D risk overall and in
studies grouped by different biomarker
fractions except total plasen(per interquintile
RR=0.74, 95% CI=0.6388, P<0.001Figure 1B.
The relations of LA and AA with T2D were not
significantly modified by age, BMI, sex, race,
aspirin use, ¥8 PUFA biomarker, 6t{ADS

genetic variants®0.13 for each)Conclusion
Higherblood and adipose tissue LA levels,
biomarkers of the major dietary PUFA, were
associated with lower risk of T2D among free
living populations worldwide. There was little
evidence that AA levels were appreciably
associated with risk of T2D.
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Diabetes Metabolomics Score and Risk of
Progression from Gestational Diabetes to Type
2 Diabetes

Deirdre K. TobiasOlga Demler, Brigham and
Women's Hosp and Harvard Medical Sch,
Boston, MA; Clary Clish, Broad Inst, Cambridge,
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MA; Liming Liang, Harvard Than Sch of quartiles (Q1: [reference]; QR=2.5 CI=1.2,

Public Health, Boston, MA; JoAnn E. Manson, 5.6; Q3: OR=7.0 CI=3.2, 15.2; Q4: OR=10.9
Brigham and Women's Hosp and Harvard Cl=4.7, 24.9). Adjusting for BMI and other risk
Medical Sch, Boston, MA; Cuilin Zhang, Eunice factors attenuated the relationship, although
Kennedy Shriver Natl Inst of Child Health and the score remained significantly associated with
Human Development, Bethesda, MD; Frank B. T2D risk (Q4 vs. Q1l: OR=7.2 Cl=2.5, 20.3). The
Hu, Harvard TH Chan Sch oblRuHealth, T2D MET GORE was associated with T2D risk
Boston, MA among both obese and nesbese women (p

for interaction=0.4). A BCAA ssbore (3
BackgroundA number of individual metabolites) and a lipid subcore (16
metabolites have been identified for their metabolites) were also positively associated

relationship with type 2 diabetes (T2D) risk. We with T2D risk (BCAA Q4 vs. Q1: OR=3.5 CI=1.4,
sought to evaluate a pattern of T2D metabolites 8.8; lipics Q4 vs. Q1: OR=3.6 CI=1.4, 9.1).

to estimate the collective impact of these ConclusionsA pattern of highrisk circulating
markers on eleating the risk of progression to metabolites is significantly associated with
T2D among high risk women with a history of progression from GDM to type 2 diabetes later
gestational diabetes mellitus (GDMJethods: in life.

We conducted a prospective nested case

control study among women with a history of DisclosuresD.K. TobiasB. Research Grant;
D5a Ay GKS bdz2NESaQ | SI f Sidaifichni; 8RR BK103720. DetniéraNobriedzR A Y | §
cohort. Three panels of plasma metabolites Clish:None.L. LiangNone.J.E. MansonNone.
were assayed via liquid chromatography C. ZhangA. Employment; Significant; Eunice
tandem mass spectroscopy among 175 T2D Kennedy Shriver National Institute of Child
cases and 175 controls, matched for age and Health and Human Developmeifit.B. Hu:
fasting status at blood draw in 199099. None.

Incident type 2 diabetes cases occurred a

medianof 7 years after blood collection (range FundingNo

1-15 years). Based on the published literature, _

we identified 38 metabolites associated with Funding Component:

T2D and available among our measured panels,
including branchedthain and other amino

acids, lipids, and others. Metabdalitevels were o . .
logtransformed and standardized. We derived ASSO_C IatGnoF Seyerblypoglycemla with .

a T2D MET SCORE, summing across the points Cardlovascular Disease and AHuse Mortality
O2NNBALRYRAYI (2 AYRADA Qi?efAé’%ts‘ﬁ%‘k %b%rjfs STRe i Gy 01 €S
level for each of the 38 metabolites. We heroscler03|s in Communities (ARIC

estimated the odds ratios (OR) and 95% Study

confidence intervals (Ciyr the association of

the T2D MET SCORE with incident T2D risk using
multivariable conditional logistic regression
models, adjusted for age, fasting status, body
mass index (BMI), physical activity, and other
established T2D risk factoResults:Cases lad
controls were on average 43 years at blood

draw with a mean of BMI 28.6 kgfimn the

model adjusted for age and fasting status, the
T2D MET SCORE was significantly associated
with a stepwise increase in T2D risk across

43

Alexandra K. LeeBethany Warren, Johns
Hopkins Bloomberg Sch of Public Health,
Baltimore, MD; Clare J. &eJohns Hopkins Sch
of Med, Baltimore, MD; Elbert S. Huang, Univ of
Chicago Med, Chicago, IL; A. Richey Sharrett,
Josef Coresh, Elizabeth Selvin, Johns Hopkins
Bloomberg Sch of Public Health, Baltimore, MD

Introduction: There is concern that the strong
association of severe hypoglycemia with
cardiovascular disease (CVD) andtallse



mortality is confounded by diabetes severity or
may not be causal and simply reflects general
vulnerability. Our objective was to determine if
the association of hypoglycemath CVD and
death withstood rigorous adjustment for likely
confounders that prior studies have not
adequately accounted for.

Methods: We included ARIC participants aged
65+ at Visit 4 (1996998) with diagnosed
diabetes and CMS Part B insurance. Severe
hypoglycemia was identified through 2013 with
ICD9 codes from hospitalizations, emergency
department visits, and ambulance services. CVD
events (coronary heart disease, stroke, or heart
failure) and death were assessed through 2013.
Hypoglycemia was a timearying exposure in
progressively adjusted Cox models that included
demographics, clinical characteristics,
comorbidities, cognitive function, and activities
of daily living and instrumental activities of daily
living.

Results Of the 464 eligible particgnts,
hypoglycemic events occurred in 65 participants
prior to CVD or censoring and in 94 participants
prior to death or censoring. The crude incidence
rates of CVD and death were higher in persons
with hypoglycemia compared to those without
(CVD: 10.6 v&.08 per 100 persowears (PY),
p<0.001; death: 14.3 vs. 4.5 per 100 PY,
p<0.001). After adjustment for age, sex, and
racecenter, hypoglycemia was strongly
associated with both CVD and deaBigure.

After additional adjustment for confounders,

the hazad ratios (HR) for hypoglycemia were
substantially attenuated but remained
significant (CVD HR: 1.61 (95%CI-2.46);

death HR: 1.83 (95%CI 1-334)).

Conclusion After adjustment for rigorously
measured shared risk factors, hypoglycemia
was associatewith both CVD and death. These
results suggest that severe hypoglycemia may
influence CVD risk and death independently of
diabetes severity and general vulnerability.

‘et
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Cardiorespiratory Fitness Decreases Stroke
Incidence in Hypertensive Veterans

Peter KokkinosChales Faselis, Puneet
Narayan, Veterans Affairs Medical Citr,
Washington, DC; Jonathan Myers, VA Palo Alto
Health Care System, Palo Alto, CA; Pamela
Karasik, Hans Moore, Veterans Affairs Medical
Ctr, Washington, DC

Introduction: Stroke incidence is significgy
higher in hypertensive patients compared to
normotensive subjects. Cardiorespiratory
fitness (CRF) is associated with a more favorable
cardiovascular health. The GRFoke incidence
association in hypertensive patients has not
been fully exploredHypothesis:We assessed

the hypothesis that CRF is inversely and
independently associated with stroke incidence
in hypertensive patientdMlethods: From 1985

to 2014,we identified12,933 hypertensive
patients (mean age: 6011 years) with a normal
response taan exercise tolerance test and no
prior history of stroke. We established five
fitness categories based on aggatified

quintiles of peak metabolic equivalents (MET)
achieved: Leasfit (4.1+1.0 METs; n=2,516);
LowFit (5.6x1.0; n=2,772); Moderatét
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(7.0£1.0 METs; n=2,803); Fit (8.4+1.3 METS;
n=3,282); and Highit (11.4+2.0 METs;
n=1,560). A multivariable Cox proportional
hazards model was used to estimate hazard
ratios (HR) and 95% confidence intervals [CI] for
incidence of stroke across fitness cgieies.

The model was adjusted for age, resting blood
pressure, BMI, atrial fibrillation, gender, race,
other cardiac risk factors, alcohol dependence
and medications. The Led#t category was

used as the reference grouResults During
follow-up (median=11.4 years; 152,408 person
years), 694 individuals (4.5 events per 1,000
personyears) developed strokd&he risk for
stroke was 5% lower for eachMET increase in
exercise capacity (HR=0.95, Cl. 6098;
p<0.001). When considering fitness categories,
stroke risk was lower by 28% (HR=0.72; CI:-0.57
0.90) for the ModerateFit and Fit individuals
(HR=0.72; CI: 0.8889) and 33% for Higfhit
individuals (HR= 0.67; Cl: 0-9@8).
Conclusionsincreased CRF was inversely
related to stroke incidence in hgptensive
patients. The association was independent and
graded.
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Trends in Cardiovascular Disease (CVD) Risk
Factor Screening and Counseling: Impact of the
Affordable Care Act (ACA)

Lindsay PoglEhimare Akhabue, Mercedes R.
Carnethon, Northwestern Univ Feinberg Sch of
Med, Chicago, IL

Introduction: The Affordable CarAct (ACA),
signed into law in 2010, was incrementally
implemented by a series of reforms including an
expansion of health insurance coverage and
preventive services coverage without-pay. It

is not known whether CVD preventive services
have increased as result of enhanced
healthcare access.

Hypothesis We hypothesized that CVD risk
factor screening and counseling would increase
among US adults over the period of ACA
implementation, 20112015.

Methods: The National Health Interview Survey
is a telephonesurvey of a random sample of the
US civilian noninstitutionalized population.
Respondents (n=101,243) from survey years
2011, 2013, and 2015 were asked whether, in
the past year, they had a screening test for
blood pressure, cholesterol, and diabetes, and
counseling about diet and smoking cessation
from a health professional. We calculated
annual percent change (APC) for each
preventive service, using weighted constant
time Cox regression models, and examined
whether findings were similar across
demographiagyroups.

Results:Health insurance coverage increased
from 20122015, primarily among lower
socioeconomic status (SES) individuals and
younger adults. There were significant annual
increases in the prevalence of screening and
counseling for each CVD risicfor (Table).
Increases were larger among lower SES groups
for blood pressure and cholesterol screenings.
Increases were larger among younger age
groups for blood pressure, cholesterol, and
diabetes screenings, but were larger among
older, Medicareeligide adults for diet
counseling. There were no significant
differences in APC increases by gender or race.
ConclusionsCVD risk factor screening and
counseling increased during ACA
implementation. Differential increases across
SES and age groups indicatgioved access to
care in populations that have been previously
underserved. Outreach is needed to ensure
newly insured persons are aware of covered
CVD preventive services.



recoverywere compared with rest. Additionally,
the percentage of participants who had left
atrial abnormality during stress and recovery
was compared with those at regResultsThe
mean PTR\at rest was2857+2459 pvV*ms.
There were 51 (30%) participants whodha
baseline left atrial abnormality. Compared with
rest, PTFVMbecame more negative with stress

Disclosurest.. Pool:None.E. Akhabue: [mean change#74, 95%CI=103,-845);

None.M.R. CarnethonNone. p=0.013] and during recovery [mean change=
420, 95%CI={9,-761); p=0.016]. A larger

Funding:Yes percentage of participants showedtatrial
abnormality during stress (n=63, 38%) and

Funding CompondnNational Center recovery (n=67, 40%) compared with rest.
Similar changes in PTRMth stress [mean

46 change=833, 95%CI=§72,-1295); p<0.001]

o and recovery [mean change?6, 95%CI=§89,
The Association between Acute Mental Stress -1204); p<0.001] were observechen we
and Changes in Left Atrial Electrophysiology excluded those with baseline left atrial

abnormality. No differences were noted in the
PTFVYresponse based on age, gender, race, or
hemodynamic response to streg3onclusion:
Acute mental stress alters left atrial
electrophysiology, as measured BYFY,
suggesting that stressful situations promote
adverse atrial remodeling. This possibly explains
the poor cardiovascular outcomes associated
with acute mental stress that are triggered by
left atrial abnormalities such as atrial
arrhythmias and stro

Wesley T O'NealZzakaria Almuwaqqat,

Muhammad Hammadah, Mohamad M Gafeer,
Naser Abdelhadi, Kobina Wilmot, Ibhar Al

Mheid, Ronnie Ramadan, J. Douglass Bremmer,
Michael Kutner, Emory Univ Sch of Med,

Atlanta, GA; Elsayed Z Soliman, Wake Forest Sch
of Med, WinstorSalem, NC; Amit J Shah,

Arshed A Quyyumi, Viola Vaccarino, Emory Univ
Sch of Med, Atlanta, GA

BackgroundAcue stress may trigger atrial

fibrillation, but the mechanisms are not clear. Disclosuresi.T. O'NealNone.Z

We hyp_othesaed that gcute mentgl str_ess Almuwaggat:None.M. Hammadah:

results in abnormal atrial remodeling via None.M.M. Gafeer:None.N. Abdelhadi:
electrophysiologic effectddethods: We None.K. Wilmot:None.l. Al Mheid:None.R.

examined our hypothesis in 168 patients (mean
age=6318.Fears; 74% men; 65% Caucasian)
with stable coronary heart disease who
underwent mental (speech task) stress testing.

RamadanNone.J.D. BremmerNone.M.
Kutner:None.E.Z. SolimarmNone.A.J. Shah:
None.A.A. QuyyumiNone.V. Vaccarino:

. ; None.
PTFYduration (ms) times the value of the
depth (uV) of the downward deflection FundingNo
(terminal portion) of the median-#ave in lead
Vi, and was automatically measured on digital Funding Component:
electrocardiograms (ECG) at rest, stress,
recovery. Electrocardiographic left atrial 47

abnormality was defined as\Wave terminal
force in lead V1 (PTFVA4000 pV*ms. The
mean values of PTE8luring stress and
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Atrial Fibrillation is Associated With Increased
Risk of Incident Venous Thromboembolism:
The Atherosclerosis Risk in Communities Study

Pamela L LutseyFaye L Norby, Univ of
Minnesota, Minneapa$, MN; Alvaro Alonso,
Emory Univ, Atlanta, GA; Mary Cushman, Univ
of Vermont, Burlington, VT; Lin Y Chen, Univ of
Minnesota, Minneapolis, MN; Erin D Michos,
Johns Hopkins Univ, Baltimore, MD; Aaron R
Folsom, Univ of Minnesota, Minneapolis, MN

Backgroundlt is wellestablished that atrial
fibrillation (AF) is associated with thrombus
formation in the left atrium, which can lead to
ischemic stroke. Case reports, autopsies, and
transesophageal echo data have indicated that
clot formation also occurs in théght atrium

(i.e. rightside intracardiac thrombosis) of AF
patients, which could lead to pulmonary
embolism (PE). However, it is unclear whether
this occurrence is common.

Objective Test the hypotheses that individuals
with incident AF are at elevatetsk of
developing venous thromboembolism (VTE),
and that the association will be stronger for
those presenting with PE alone versus PE and
deep vein thrombosis (DVT) or DVT alone.
Methods A total of 15,205 Atherosclerosis Risk
in Communities (ARIC) stugsrticipants, aged
4564 years, were followed from baseline
(19871989) to 2011 for incidence of AF and
VTE (median followp 19.8 years). Incident AF
and VTE events were identified via active
surveillance and defined by relevant hospital
discharge ICD des. VTE events were validated
by medical record review. Multivariable
adjusted Cox proportional hazards regression
models were used, with AF modeled as a time
dependent covariate. We also evaluated
separately risk of PE without evidence of DVT,
DVT withoti PE, and events presenting with
both PE and DVT.

Results At baseline participants were on
average 54 years old, 55% female and 26%
black. In the absence of AF there were 678 VTE
events, for an incidence rate of 2.6 per 1000
personyears. After an AF diaosis there were

77 events, with an incidence rate of 7.1 per
1000 persoryears. In multivariabladjusted
models, having AF (versus no AF) was
associated with a greater risk of incident VTE;
the HR (95% CI) was 2.10 (:5668) after
adjustment for demogaphics, 1.82 (1.42.32)
additionally accounting for numerous AF and
VTE risk factors, and 1.97 (1-3353) after

further adjusting for timedependent
anticoagulant use. When we restricted to PE
events without evidence of DVT there were 188
events in totd, of which 19 occurred following a
diagnosis of AF. The HR for AF (versus no AF)
was 1.53 (0.922.56) in fully adjusted models.

For DVT alone there were 384 events in total, of
which 48 occurred after AF diagnosis; the HR for
AF was 2.43 (1.73.33). Amog the 116 events
presenting with both DVT and PE, 10 occurred
after AF diagnosis, and the HR for AF was 1.36
(0.67-2.75).

ConclusionsDiagnosis with AF was associated
with a nearly Zold increased risk of incident
VTE. The association was not strongeewh
isolated to those with PE without DVT,
suggesting that higher risk of VTE among AF
patients may be due to either the coagulation
abnormalities that accompany AF, or shared risk
factors that were not fully accounted for in this
analysis.
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The Number of Low and High Energy Dense
Foods Consumedffects Body Mass Index
Reduction in a Randomized Controlled Weight
Loss Trial



Maya Vadivelog Univ of Rhode Island,
Kingston, RI; Hollie Raynor, Univ of Tennessee
Knoxville, Knoxville, TN

BackgroundDecreasing dietary energy density
is recommended to pnmote weight loss.
However, it is unclear whether decreasing
dietary energy density is best accomplished by
increasing the number of low energy dense
(LED) foods¥,. kcal/g) or by decreasing the
number of high energy dense (HED) foo# (
kcal/g) in the dig and whether these actions
have different effects on weight loss. We
explored how the number of LED and HED foods
consumed affected dietary energy density and
change in BMI during the-ionth weightloss
phase of an 18nonth weight loss trial.
Methods: A secondary analysis of 202 adults
21-65y with a BMI between 27 and 45 kgfm
participating in a weight loss trial was
conducted. Participants were randomized to 1
of 2 conditions; a standardized lifestyle
intervention or a standardized lifestyle
intervention plus a goal to limit consumption of
non-nutrient-dense, energylense foods to 2
foods. Dietary intake, assessed via 3har
recalls, and BMI were measured at baseline and
6 months. Generalized linear models were used
to examine the association betwae

residualized changes in LED foods and HED
foods and dietary energy density and change in
BMI between baseline and 6 months. All
analyses were adjusted for age, sex, race,
education, treatment group, change in energy
intake, and number of LED or HED faods
Results:At baseline, participants had a daily
average energy density of 1.25 kcal/g, which
decreased to 0.82 kcal/g atrGonths

(p<0.0001). Similarly, daily number of LED foods
consumed increased from 4.46 to 5.64
foods/day while daily HED foods consuine
decreased from 4.02 to 2.98 foods/day
(p<0.0001). In fulhadjusted models, a-linit
increase in LED foods was associated with a
0.07 decrease in the overall energy density of
the diet while a unit decrease in HED foods
was associated with a 0.08 dease in energy
density (p<0.05); no significant changes in BMI

were detected. However, when we examined
changes in BMI among those who decreased
(>1 unit), maintained (<-init), or increased (>1
unit) the number of LED or HED foods,
significantly greaterfzanges in BMI were
observed among those with stabl€3(3 + 0.4
kg/m?) or increased LED food intak8.6 + 0.4
kg/m?) compared to those who decreased LED
foods €2.4 kg * 0.5 kg/f p<0.05). No
differences in BMI were observed among those
who decreased, mintained, or increased the
number of HED foods, though similar decreases
in energy density were observed among those
who decreased HED foods or increased LED
foods €0.6 kcal/g).

ConclusionsDecreasing HED foods and
increasing LED foods both reduced thwerall

ED of the diet, but increasing LED foods was
associated with significant reductions in BMI.
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Active Exercise Buddies Help Women With
Young Children Improve Physil Activity

JiWon ChaqiUniv of California, San Francisco,
San Francisco, CA

Introduction: Women with young children are
vulnerable to physical inactivity due to physical,
emotional, or social changes resulting from
pregnancy and child rearing. Family/friend
social support is considered as an enabler to
physical activity (PA) among physically inactive
women with young children. However, little is
known about how to utilize family/friend social
support in this populatin. Purpose The

purpose of this pilot randomized controlled trial
was to examine the potential efficacy of a-12
week buddy PA intervention in increasing PA
among women with young childreMethods:
Flyers posted in public places, advertisements



via a lochnewspaper and campus shuttle buses
Fa ¢Sttt Fa 2yftAaySs
groups were used for recruitment between
January 2015 and March 2016. Out of 108
women who contacted the research team via
telephone or email, 79 met the eligibility
criteria. The inclusion criteria were 1) -1&

years of age; 2) having at least one child aged
less than 5 years; 3) having at least one family
member or friend who can support PA and
reside in the community with the participant; 4)
25 kg/nt>¥pody mass index 45 kg/nt; and 5)
intent to increase PA. After rdim, 49 women
were randomized into one of the two groups
(the buddy group and the control group).
Women assigned to the buddy group
designated an exercise buddy and received a
faceto-face session alongith their buddies.
Both participant as well as buddy received an
accelerometer and installed its mobile app on
their mobile phones. The primary outcome was
the mean number of steps per day for the prior
week measured by accelerometer. The effect of
the intervention versus control condition on the
primary outcome was examined in an inteot
treat approach. We also did pg@rotocot
analyses to compare three groups, dividing the
buddy groups into 2 groups depending changes
in PA among buddies (active buddydanactive
buddy) along with the control groufResults

47 women completed the study. There were no
significant differences between the intervention
and control groups in steps at baselime<(

0.46) as well as in changes in mean steps per
day p = 0.56)When the three groups (active
buddy, inactive buddy, and control groups)
were compared, there was no significant
difference among groups in steps at baselipe (
= 0.61), but overall changes in mean steps per
day during 12 weeks were significantly differen
among groupsf= 0.018). The active buddy
group =0.005) and the control group
(p=0.023) showed significantly higher step
changes than the inactive buddy group (1779
and 1272 vs. 76onclusionsThe study

findings indicate that having an inactive layd
for exercise would not help women to increase
their PA and could be worse than having no

buddy. Women may need to join a social

LJ2 & (i A yedvark df goysRatlyhétiveindivituas andl NB y & Q

emulate other physically active people.
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Development and Validation of a Predicin
Model of Weight Loss Maintenance or Regain
at 4 Years in the Look AHEAD Trial

Samantha E Bergeffufts Univ, Boston, MA;
Gordon S Huggins, Tufts Medical Ctr, Boston,
MA,; Jeanne M McCaffery, Brown Univ,
Providence, MA; Alice H Lichtenstein, Tufts
Univ, Bston, MA

Introduction: The development of type 2
diabetes is strongly associated with excess
weight gain and can often be partially
ameliorated or reversed by weight loss. While
many lifestyle interventions have resulted in
successful weight loss, straieg to maintain

the weight loss have been considerably less
successful. Prior studies have identified multiple
predictors of weight regain, but none have
synthesized them into one analytic stream.
Methods: We developed a prediction model of
4-year weight egain after a ongear lifestyle
induced weight loss intervention followed by a
3 year maintenance intervention in 1791
overweight or obese adults with type 2 diabetes
from the Action for Health in Diabetes (Look
AHEAD) trial who lost3% of initial weighby

the end of year 1. Weight regain was defined as
regaining <50% of the weight lost during the
intervention by year 4. Using machine learning
we integrated factors from several domains,
including demographics, psychosocial metrics,
health status and behaors (e.g. physical



activity, selfmonitoring, medication use and
intervention adherence). We used classification
trees and stochastic gradient boosting with-10
fold cross validation to develop and internally
validate the prediction modeResults:At the

end of four years, 928 individuals maintained
#50% of their initial weight lost (maintainers),
whereas 863 did not met that criterion
(regainers). We identified an interaction

between age and several variables in the model,

as well as percent initial weitjloss. Several
factors were significant predictors of weight
regain based on variable importance plots,
regardless of age or initial weight loss, such as
insurance status, physical function score,
baseline BMI, meal replacement use and
minutes of exercis recorded during year 1. We
also identified several factors that were
significant predictors depending on age group
(45-55y/ 56-65y/66-76y) and initial weight loss
(lost 39% vsx10% of initial weight). When the
variables identified from machine learnimgere
added to a logistic regression model stratified
by age and initial weight loss groups, the
models showed good prediction-@% initial
weight loss, ages 455y (n=293): ROC
AUC=0.78%L0% initial weight loss, ages-85y
(n=242): ROC AUC=0.789@initial weight

loss, ages 565y (n=484): ROC AUC=0X00%
initial weight loss, ages 56by (n=455): ROC
AUC = 0.74;-9% initial weight loss, ages-G6y
(n=150): ROC AUC=0.840% initial weight
loss, ages 686y (n=167): ROC AUC=0.86).
ConclusionThe combination of machine
learning methodology and logistic regression
generates a prediction model that can consider
numerous factors simultaneously, can be used
to predict weight regain in other populations
and can assist in the development of better
strategies to prevent posloss regain.

DisclosuresS.E. BergeMone.G.S. Huggins:
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Feasibility of an Appetite Awareness
Intervention to ReduceCardiovascular Disease
Risk Factors and Binge Eating in Afriean
American Women with Obesity

Rachel W GoodeUniv of Pittsburgh, Pittsburgh,
PA; Melissa A Kalarchian, Duquesne Univ,
Pittsburgh, PA; Molly Conroy, Univ of
Pittsburgh, Pittsburgh, PA; Linda Qread,
Emory Univ, Atlanta, GA; Susan Sereika,
Meghan Mattos, Univ of Pittsburgh, Pittsburgh,
PA; Yaguang Zheng, Boston Coll, Boston, MA;
Juliet Mancino, Lora E Burke, Univ of Pittsburgh,
Pittsburgh, PA

BackgroundCurrently, 82.1% of African
American (AAwomen are overweight or obese,
and 48.9% of AA women have cardiovascular
disease (CVD), the leading cause of death. Binge
eating disorder (BED) is associated with severe
obesity, psychiatric morbidity, and increased
risk for CVD. Among AA women, BEDaés t
most common eating disorder and has a 33%
prevalence among those seeking weight loss.
Since many adults with BED report becoming
overweightafter binge eating on a regular
basis, intervening with individuals at risk to
develop BED may be a viable stgtdo

prevent CVD and further weight galPurpose:

To investigate the feasibility of anvéeek,
communitybased Appetite Awareness Training
intervention among AA women who are
overweight and obese reporting monthly binge
eating episodes, and examine praihary
changes in CVD risk, eating s&fffcacy, and
binge eating between the intervention and
control group.Methods: Eligible individuals
were randomized to Appetite Awareness
Treatment (AAT, n=16) or Waitst Control
(WLC, n=15) with the WLC receiving AAT

after 8weeks of observation. The goal of
Appetite Awareness Treatment is to help
participants relearn their biological signals of
hunger and satiety. Participants attend group
sessions, and receive weekly homework to-self
monitor their appetite ces. Assessments were



conducted at 0 and 8 weeks at a community
based site. Linear mixed modeling was used to
examine the baseline to-®eek changes
between AAT and WLC groups on CVD risk
factors (body weight, waist circumference,
blood pressure) sekfficacy by Weight Efficacy
Lifestyle Questionnaire (WEL), and binge eating
by the Binge Eating Scale (BR&ksults:The
sample (N=31), had a mean age of 48.8
(SD#12.8), and a BMI of 33.7 kg8D+3.90).
Retention was 87.5%, session attendance
65.9%, and hoework completion 55%. There
were significant group differences over time in
the WEL score (p<.01, d=1.06), and the BES
score (p<.001, d=.52) at the end of the
intervention. The AAT group had an increase in
the WEL score (+25.14+6.67), with no changes
in the WLC group-1.27+4.15). Additionally, the
AAT group had a decrease in the BES seore (
5.87+0.61), with no changes in the WLC group
(0 £0.01). There were no significant differences
within and between groups in CVD risk factors.
ConclusionsOur pilot trid results suggest that
AAT is feasible in this population, with good
retention, attendance, and preliminary
evidence of a positive impact on eating self
efficacy, binge eating behaviors, and weight
gain prevention. Future research should
investigate the dectiveness of AAT to reduce
binge eating and CVD risk in a larger sample and
study with a longer duration.
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Do Worksite Wellness Programs Improve
Dietary Behaviors and Adiposity? A Systematic
Review and Metaanalysis
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Introduction

Worksites are promising venues for promoting
health, given considerable time spent at work
and opportunities for environmental change.
Yet, the impact of worksite wellness programs
(WWPs) on diet and adiposity, as well as the
most reevant WWP components, are not
established.

Methods

Following MOOSE and PRISMA guidelines, we
conducted a systematic review and meta
analysis of the impact of multiomponent

WWP trials (RCT or quasiperimental) on diet
and adiposity. Data were extractéa duplicate
and pooled using inverse variance random
effects metaanalysis. Prapecified sources of
heterogeneity (study design, world region,
worksite type, duration, WWP components)
were analyzed by meteegression and

subgroup analysis. Funnel plotssS33Qa > I yR
933SNNa GSadta SOFfdd SR
bias.

Results

From 6612 abstracts, we identified 48 studies
assessing WWPs and diet or adiposity. Most
were in the US (54%) or Europe (23%), with diet
(64%) and exercise/weight loss (20%) as main
targets. Intervention components were variable
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(Figure). Most common outcomes were intakes
of fruits and vegetables (F&V) (19 studies), total
fat or fat subtypes (18), and dietary fiber (4);
and BMI (35) and waist circumference (WC)
(10). Median duration wa$2 months (range:-1
48 mo). In pooled analyses, WWP increased
intake of F&V, especially fruits (Figure).
Significant effects were not identified for
dietary fiber, total fat, or fat subtypes. WWP
also reduced BMI (Figure) and WE.@3 cm,

95% C#3.88;0.20). Trial duration significantly
modified effects on BMI (<12 mo duration:

0.64 kg/nt; 12+ mo=0.16 kg/n¥; P-
interaction=0.046); but not WC or F&V intake.
Additional findings for heterogeneity, including
WWP components, and publication bias will be
presented.

Conclusions

These novel findings support effectiveness of
WWP for increasing F&V and reducing BMI and
WC.
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A Feaible and Effective Mobile Health Weight
Loss Lifestyle Intervention for Filipinos With
Type 2 Diabetes

Melinda S BenderBruce Cooper, Shoshana
Arai, Univ of California San Francisco, San
Francisco, CA

Introduction: Filipino Americans have the
highest pevalence of obesity and type 2
diabetes (T2D) compared to Asian American
subgroups placing them at high risk for
cardiometabolic disease. Effective interventions
are needed to reduce these health disparities.
Mobile health (mHealth) weight loss lifestyle
interventions have been effective in reducing
cardiometabolic risks, but are untested among
Filipinos, particularly with T2D. As prolific users
of digital technology, Filipinos are ideal
candidates for mHealth lifestyle interventions.
Therefore, we conductkthe PilAm Go4Health
intervention study- a culturally adapted weight
loss lifestyle intervention using mobile
technology to reduce cardiometabolic risks
among Filipinos with T2D.

Objective:To demonstrate intervention
feasibility and potential efficacy.

Hypothesis:1) participant retention rate will be
greater than 80%; 2) Compared to the control,
intervention group will have significantly
greater reduction in: % weight loss, waist
circumference, fasting plasma glucose, and
HbAL; and greater increase itep-counts.
Methods: Twa-arm (intervention +active

control groups) RCT compared-a®nth
intervention (Fitbit accelerometer +mHealth
app/diary +Facebook group) and control (Fitbit
accelerometer). N=45 overweight Filipino adults
with T2D were recruited frm Northern

California communities. Between group
differences from baseline to-Bionths were
analyzed using: 1) multilevel regression for
within-person change in weight and stepunts
using a nonparametric biarrected
bootstrapped 95% CI for the multilel models,
and 2) Tests, ANOVA for waist circumference,
fasting plasma glucose, and HbAlc (significance
=p<0.05,22A RSR0U® / 2KSyQa R
size analyses.

Results:Randomized N=45 Filipinos
(intervention =22 and control =23). Mean age
was B+10 years, 62% women, and retention

gl
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rate=100%. There was significantly greater
reduction in the intervention group compared
to the control for: % weight (2.3% greater
decrease, d=0.46); waist circumferenee (
2.68cm; d=0.88); and fasting plasma glucese (
18.52mg/dl; d=0.86). HbAlc group difference
was not significant-0.34%; p< 0.19). Step
counts significantly increased in the
intervention group compared to control (3432
steps at endpoint; d=1.44).

ConclusionPilAm Go4Health intervention
demonstrated &cellent feasibility in
recruitment and retention, and potential
efficacy for reducing cardiometabolic risks in
Filipinos with T2D. Results warrant further
testing of this lifestyle intervention that may
support translation to other atisk diverse
populations living with T2D.
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Higher Plasma Galectii is Associated With
Increased Incidence of Atrial Fibrillation: The
Atherosclerosis Risk ifommunities (ARIC)
Study

Oluwaseun E Fashan&aye Norby, Univ of
Minnesota, Minneapolis, MN; David Aguilar,
Christie Ballantyne, Ron Hoogeveen, Baylor Coll
of Med, Houston, TX; Lin Y. Chen, Univ of
Minnesota, MinneapolidVIN; Elsayed Z.

Soliman, Wake Forest Sch of Med, Winston
Salem, NC; Alvaro Alonso, Emory Univ, Atlanta,
GA; Aaron R. Folsom, Univ of Minnesota,
Minneapolis, MN

BackgroundAtrial fibrillation (AF) is a common
supraventricular tachyarrhythmia associated
with increased risk of cardiovascular sequelae,
including heart failure (HF), stroke, and
premature mortality. Galecti3, a beta
galactoside binding lectin involved in important

regulatory roles in adhesion, inflammation,
immunity, and fibrosis, may be relaviato AF
etiology. We tested the hypothesis that plasma
galectin3 concentration would be associated
positively with the incidence of AF independent
of traditional AF risk factors and incident HF and
coronary heart disease (CHD) in a large
communitybasedcohort in the US.
Methods: Our analysis included 8,777
participants free of AF at visit 4 (1998) and

with measures of plasma galectihfrom the
biracial Atherosclerosis Risk in Communities
(ARIC) study. Incident AF was ascertained
through the end of 203 from study visit ECGs,
hospitalizations and death certificates.
Multivariable Cox proportional hazards models,
adjusted for AF risk factors (Model 1) plus
incident HF and CHD (Model 2), were used to
estimate hazards ratios for the association
between géectin-3 and incident AF.

Results:;The mean age (SD) of participants was
62.5 (5.6) years; 58.7% were women and 21.5%
blacks. During a median follewp of 15.7 years,
1,233 incident cases of AF were observed. After
adjusting for AF risk factors, particigarwith
galectin3 levels greater than 19.5 ng/ml had a
significantly higher risk of incident AF when
compared to the referent group (44

11.9ng/ml), with hazard ratios of 1.44 for the
90" - 94.9" percentile, and 1.61 for the 95

100" percentile (ptrend = 0.0003). The
association between galect® concentration

and incident AF was attenuated somewhat after
accounting for incident CHD and HF as time
dependent variables ¢frend=0.03) (Table 1).
ConclusionElevated plasma galectiis
associatedridependently with increased risk of
incident AF.
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Racial Differences in Total, Free, and
Bioavailable 25(0OH)D and PTH Levels and CVD
Risk Among Postmenopausal Women
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BACKGROUNRecent evidence suggests that
racial differences in circulating levels of free or
bioavailable 25(OH)D rather than total 25(OH)D
may explain the apparent racial disparities in
cardiovascular diseag€VD)However, few
prospective studies have directlgdted this
hypothesisOBJECTIVBur study prospectively
examined black white differences in the
associations of total, free, and bioavailable
25(0OH)D, vitamin D binding protein (VDB
parathyroid hormone (PTH) levels at baseline
with incident CVD ia large, multiethnic,
geographically diverse cohort of
postmenopausal womerMETHODWe

conducted a caseohort study among 79,705
black and norHispanic white postmenopausal
women aged 50 to 79 years and free of CVD at
baseline in the Women's Health tiaitive
Observational Study (WHIS). We included a
randomly chosen subcohort of 1,300 black and
1,500 white noncases at baseline and a total of
550 black and 1,500 white women who
developed incident CVD during the follow up.
We directly measured circulay levels of total
25(0OH)D, VDBP (monoclonal antibody assay),
albumin, and PTH and calculated free and
bioavailable vitamin D levels. Weighted Cox
proportional hazards models were used while
adjusting for known CVD risk factoRESULTS:
At baseline, whitevomen had higher mean
levels of total 25(OH)D and VDBP and lower

mean Ipvpigppfiesaad bioaualabls PO
and PTH than black women (BNalues <
0.0001). White cases had lower levels of total
25(0OH)D and VDBP and higher levels of PTH
than white nonases, while black cases had
higher levels of PTH than black noncased™(all
values < 0.05). There was a trend toward an
increased CVD risk associated with low total
25(0OH)D and VDBP levels or elevated PTH levels
in both US black and white women. In the
multivariable analyses, the total, free, and
bioavailable 25(0OH)D, and VDBP were not
significantly associated with CVD risk in black or
white women. A statistically significant
association between higher PTH levels and
increased CVD risk persisted in whitermen,
however. The multivariatadjusted hazard

ratios [HRs] comparing the extreme quartiles of
PTH were 1.37 (95% CI: :D@7; R

trend=0.02) for white women and 1.12 (95% CI:
0.791.58; RPtrend=0.37) for black women. This
positive association among whitgomen was
also independent of total, free, and bioavailable
25(0OH)D or VDBP. There were no significant
interactions with other prespecified factors,
including BMI, season of blood draw, sunlight
exposure, recreational physical activity, sitting
time, orrenal functionINTERPRETATION
Findings from a large multiethnic casehort
study of US black and white postmenopausal
women do not support the notion that






