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TARGETED MAXIMUM LIKELIHOOD ESTIMATION FOR
DIRECT AND INDIRECT EFFECT ANALYSIS IN THE COMBINE
(COMBINING MEDICATIONS AND BEHAVIORAL
INTERVENTIONS FOR ALCOHOLISM) STUDY. *M. Subbarama
S. Lendle, M. van der Laan (UC Berkeley, Berkeles, 94720)

COMBINE investigators aimed to determine whetheltragone, a
drug alleged to reduce cravings for alcohol, corabiwith a behavioral
intervention (CBI) alleged to change stress andingpehaviors,
improves drinking outcomes more than either aldkfeer 16 weeks,
only naltrexone alone and CBI alone significanthgreased percent
days abstinent (PDA) in models controlling for BemePDA and site
of treatment administration. Unexpectedly, the reatine + CBI
combination did not offer any advantage over eiti@trexone alone or
CBI alone. To understand moderating and mediatagjofs, and to
help explain the combination’s lack of improvemeoxer each
monotherapy, controlled and natural direct effecialgses were
performed using targeted maximum likelihood estiorat(TMLE).
TMLE offers several advantages over traditionakclireffect analytic
approaches such as double-robustness and allowaind¢eeatment
moderation by potential mediators. Cravings andsstiwere examined
as theoretically informed mediators/moderators.t€@died direct effect
results show that naltrexone, CBI, and the comhnaall work best
when cravings are high, while none work when crgsirare low.
Similarly, naltrexone and the combination work betivhen stress is
high. Natural direct/indirect effect results showatt all three
treatments’ effects are at least partially medidigcravings, and that
craving reduction explains 50-67% of treatment affe Furthermore,
naltrexone appears to affect cravings earlier wligl works later.
Taken together, the set of results suggests thahlity of a threshold
effect; if naltrexone reduces cravings early on &l is not effective
when cravings are low, then the combination’s latkimprovement
over either monotherapy should not be surprising.
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ENSURING POSITIVITY WITH PROPENSITY SCORES
GENERATED FROM MULTINOMIAL LOGISTIC REGRESSION.
*JI Rosenbloom, MA Mittleman (Beth Israel Deacondegedical
Center, Boston, MA, 02215)

The optimal way to create and use propensity scefds more than
two exposure groups is uncertain. Recently new ousthio create
exposure propensity scores have been proposedariiciygar using
multinomial logistic regression to simultaneouslseate propensity
scores for all exposure groups, and then runnireg@ox proportional
hazards (or other appropriate) model with all threppnsity score
variables as covariates. This method is pragmétieaky to implement
and may require less computing power than othehaodst However,
this method is prone to violate the criterion ofsiieity. With two
groups, it is simple to trim the propensity sca@gnsure overlap and
thus ensure the positivity. However, with three more groups,
defining the overlap and the correct way to trimuigcertain. Using
alcohol consumption and mortality data from the édsinants of
Myocardial Infarction Onset Study, we will createpensity scores for
three ordinal exposure groups relative to abstajneing multinomial
logistic regression, and then will examine how e trim to areas of
overlap, thus ensuring positivity.
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MULTIPLY ROBUST MODELS FOR DISAGREEING
COLLABORATORS. *DerSarkissian, Maral and Arah, @bwchi

(University of California, Los Angeles, LA, CA)

Introduction: In assessing the relationship betwa@onic disease and
self-rated health, researchers may disagree abbighwariables to
control for from the following set: marital statusge, gender,
employment, and education. The aim of this stuglyoi extend the
modern doubly robust estimation technique to miyitipbust settings
in which three estimators are combined allowinglatmrators with
competing confounding adjustments to build one Ifimaodel.
Methods: We used WHS data on 146,561 personsStboountries to
assess the effect of the presence of chronic disddmbetes,
depression, or heart disease) on health. Three etimypconfounding
adjustment schemes were considered and combined asi outcome
regression, propensity score covariate adjustment a marginal
structural model. Inverse probability weights wemeated for our
exposure of interest, chronic disease, adjustinrgafb hypothesized
confounders except employment in order to use ayimelr structural
model. A propensity score was also created adgsfior all
hypothesized confounders except education. Thersevprobability
weight and propensity score were then used innaati mixed
regression of self-rated health scores on chronseade and the
confounders marital status, age, and gender. Rediie final estimate
for the regression coefficient of chronic diseasing our multiply
robust model was 7.40. This can be compared toeftemated
coefficient from the MSM of 7.39, that from the regsion using
propensity score adjustment of 7.69, or that frbendutcome model of
7.90. Conclusions: Doubly robust estimation can dxtended to
multiply robust settings using more than two estore This allows
investigators to obtain one set of results withoeing forced to agree
on one model. Provided there is no further unadiett confounding
and no bias is introduced, the estimated effedtheilunbiased.
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INTERVENING TO REDUCE OBESITY: AN AGENT-BASED

MODELING APPROACH TO ASSESS THE EFFICACY OF
NETWORK-BASED INTERVENTIONS *AM El-Sayed, P Scarborough,
L Seemann, S Galea (Columbia University, New York, H8032)

Obesity has nearly tripled in the past 30 yeatsigh-income countries. Despite
substantial investments, highly efficacious inteti@ns to reduce obesity in the
population remain elusive. Recent research has usmaded that social
networks may mediate the spread of obesity in @djmis, and therefore, may
present important opportunities for interventiole used a stochastic agent-
based model parameterized from the 1999 and 208#H8urveys for England
to assess whether interventions that targetedyhigitivorked individuals could
contribute to reducing obesity in populations. Aigemere nested within a scale
free social network with preferential mixing betwedemographically similar
agents. We compared the effects of implementing sibbemitigation
interventions targeted at (a) the most connectdiyiguals in a social network
and (b) individuals at random within the sociaimat. We tested two separate
simulations, one featuring an evidence-based paearf@ the spread of obesity
in a network, and another featuring an artificialligh parameter, and two
interventions, the first “prevented” obesity amdi@s of the population at the
simulation outset, and the second “treated” obeaityong 10% of the obese
population each year. Interventions that targeigtily networked individuals
did not outperform interventions implemented aid@n in the population in the
simulation featuring the evidence-based networkapmarameter. However in
the simulation featuring the artificially high pameter, the targeted prevention
intervention outperformed the prevention intervemtiat random, while the
treatment intervention implemented at random odbpered the targeted
treatment intervention. Although descriptive epiddogic studies have shown
that networks influence the spread of obesity, rimitions that target well-
connected members in a social network may not eedbesity any more than
interventions that target network members randofalyther study is needed to
determine if network-informed obesity reduction esiments in human
populations, informed by the observational data vearranted.
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ISSUES IN THE REPORTING AND CONDUCT OF
INSTRUMENTAL VARIABLE STUDIES: A SYSTEMATIC

REVIEW. *Neil M Davies, Richard M Martin, Georgeaey-Smith,

Frank Windmeijer (University of Bristol, United Kgadom)

Background: Instrumental variables, which are dssed with
exposures and do not directly affect outcomes,beansed to estimate
casual effects of exposures in the presence afuastonfounding. To
interpret if an analysis using instrumental vamsbls valid, specific
information about whether underlying assumptions @ret must be
presented. In particular, the association of umsents and exposures
and associations of instruments and confoundingifac Methods: We
investigated whether reporting of test statisticmstrumental variables
studies was sufficient to prove the validity of thesults, we
systematically reviewed the epidemiological litaratin Embase and
Medline for papers containing the terms “instruraéntariable” or
“instrumental variables”. We extracted the infotima each study
reported about their instrumental variables, intlgdpecification tests
of important assumptions. Results: The searchdde®6 studies of
which 61 were relevant and included. Only 19 ssdreported
appropriate tests of the associations of instrusmnentd exposure. 29
studies reported the associations between theimstrtal variables and
observed covariates. 15 studies did not reportnte¢hod used to
estimate the standard errors. Studies using imgintal variables were
frequently underpowered, based on samples that veeresmall to
detect the expected effects of an exposure. Csiocls: We propose a
checklist of information and specification testsatthpapers using
instrumental variables should report. In particulstudies should
report partial F-statistics or the reader to kndwe strength of the
instrument variable to predict exposure and, tleegfthe power of the
instrument to detect effects of exposure.
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AREA-LEVEL SOCIOECONOMIC DISADVANTAGE AND
TUBERCULOSIS SEVERITY. E. Oren*, M. Narita, C. Noland J.
Mayer (University of Washington, Seattle, WA)

Lower socioeconomic status is associated with inexkasisk of
tuberculosis, as well as with diagnostic delays,thatextent to which this
reflects an underlying gradient in severity is unknowWe conducted a
novel multilevel cohort analysis examining the reaship between
socioeconomic disadvantage and disease severitpeasured via sputum
smears and chest radiography results. 1,269 incitRrntases reported in
King County, WA from 2000-2008 were included, repre¢sgy 550 census
block groups. A composite socioeconomic positiofERB index was
constructed consisting of a standardized z-score itamgbworking class,
unemployment, poverty, high school graduation, homlelesrand median
income. Multilevel logistic regression models wereduge examine area-
level fixed and random effects in addition to irdisal-level variables
through merging of census-level, spatial, reportingl @hart data. In
multivariate  models adjusting for individual demqgn& and
socioeconomic measures, as well as area-based dgrhimgreblock-group
SEP was not significantly associated with greatertisp smear grade,
positive smears or more abnormal radiography resiesa-level variables
likely explained very little between-block group \arce (residual
intraclass correlation: ~0). Lower SEP was not sigaiftly associated with
greater disease severity in this study cohort aftetralting for individual
age, race, sex and origin and block-group race, éthraad country of
origin. These findings suggest that disease sevieritpt synonymous with
delayed diagnosis and contrast with findings in otlisease areas. Further
research is needed to assess whether the SEP-segsdtyiation observed
is further confounded by other area-level factors.
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INTRAUTERINE EFFECTS OF MATERNAL SMOKING ON
LATER HEALTH OUTCOMES: CAUSAL OR CONFOUNDING?
Keyes KM, Davey Smith G, Susser E (Columbia UniigrsNew
York, NY)

Introduction: The relation between prenatal toba&gosure and
child/adolescent cognition, body mass index [BMihd hyperactivity
remains controversial. Reported associations avateced by sibling
studies which suggest substantial family-level oanfling. Sibling
studies, however, also have limitations, e.g., gginly mothers who
changed their smoking habits. Another strategyoiscompare the
associations of maternal and paternal smoking. Tstiategy is
enhanced if applied to populations where familyelewonfounding is
less likely. Methods: We used data from the Chiléalh and
Development Study, a population-based historicalgpancy cohort
ascertained in 1961-1963 in California. A subsangfl¢hese women
were prospectively followed >15 years (N=1,752). tddaal and
paternal smoking were assessed at three time pmyntsother report;
the three study outcomes were assessed in ddtaite was little or no
association between smoking and family socioecooopusition.
Results: For proof of concept, we first documenteat birth weight
was related to maternal smoking rather than patemaking. Next,
we found that mid-childhood BMI was associated witiaternal
(B=0.52, p=0.04) but not paternal smoking at the tohpregnancy, as
was hyperactivity § =0.31, p=0.03). Cognitive performance was not
associated with maternal or paternal smoking iheeitchildhood or
adolescence. Discussion: Unlike sibling studiess¢hdata suggest that
prenatal maternal smoking may indeed be relatetskofor high BMI
and hyperactivity, though not cognitive performantiee interpretation
of the results requires systematic examinationhef advantages and
disadvantages of sibling studies and maternalfpateromparisons to
detect confounding.
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DETECTING AND MEASURING CITATION BIAS:
PROVENANCE ANALYSIS. *Eric Lofgren (University ofNorth
Carolina, Chapel Hill, NC)

The validity of many models in public health, suat transmission
models of infectious diseases or cost-effectivemasdels depend in
part on their parameters being comprehensive effgahates. As such,
examining how reports of an effect of interest aniéed and

disseminated in the literature — and if any biasuog in how different

estimates of the same effect are propagated —iigesest. This type of
bias can distort perceptions of the "state of tle&'f for all but the

most diligent readers of the literature, and cadiffeeult to detect. The

analysis of scientific papers as networks basedheir citations is a
well-established technique when evaluating jounmglact, or studying

an entire field. It is not however, commonly usedkamine all papers
estimating the same effect measure, as with a arabsis. We

propose a type of analysis as an extension of aa-amlysis or

systematic review termed “provenance analysis” ePapstimating the
same effect and their citations are treated asesteéd network, similar
to links between webpages. Network centrality messare then used
to examine how heavily cited a given paper is, ifitise distribution of

citation between papers is unbiased and unifornf tirere are some
papers which clearly have a larger impact on theddaape. Four such
citation networks are examined using two measurdsetweenness
(how many paths of citations pass through a givepep and

PageRank centrality (how Google ranks webpagesyeeltmodel

networks, a perfectly balanced network, a netwohems citation is

unbiased but random, and a biased network are asexkamples. A
fourth network from the infectious disease literatis also analyzed,
and the evidence for heavily biased citation witliis network is

discussed.
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VALIDITY AND EFFICIENCY OF PROSPECTIVE DESIGNS
WITH INTENTIONAL MISSING DATA. Anthony Nunes*, Grgory

Wellenius, E Andres Houseman, Maureen Phipps, Itta Triche
(Women and Infants Hospital, Providence, RI)

Missing data is typically viewed as a nuisance imsavvational
epidemiology. Recent methods may enable epidemitogo exploit
missing data to improve efficiency and reduce sutbjeurden by
randomly omitting collection of some measures witimdividuals and
over time. We describe and evaluate designedimgisdata in
scenarios encountered in observational epidemiolo§yudy designs
with unique patterns of designed missing data werepared to cohort
designs with complete exposure ascertainment. $esimulated data
to quantify bias and relative efficiency in the ggece of non-designed
missing data due to non-compliance or loss to follp. We evaluate
the performance of missing data designs in obsenalt data by
guantifying the association between smoking anthbiveight using
multiple prospectively collected missing data desig Through our
simulations, we observed that missing data desigese unbiased
relative to the traditional cohort study. Efficeghwas dependent on
the between time correlation of the true expostine, within time
correlation between the proxy exposure and the drp®sure, and the
prevalence of non-designed missing data. Missetg designs were
more susceptible to a loss of precision in theges of non-designed
missing data. In our analysis of the observatiodala, designed
missing data led to increased precision, increasmupliance with
study protocols, and no systematic bias in the ihadg@ of association
between smoking and birth weight. In conclusiopidemiologists
should consider missing data designs as a medanmgptove efficiency,
reduce subject burden, and improve compliance.
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VISUALIZING EPIDEMIC MODELS: A CASE AGAINST
CONFIDENCE INTERVALS. *Eric Lofgren (University ofNorth
Carolina, Chapel Hill, NC)

Increasing computational power has given rise te thcreasing
popularity, and feasibility of using stochasticdgrnic models to study
of infectious diseases. These models, which incledechastic
compartmental models, network models and agen&basmlels, are
appealing when compared to deterministic models|ding their
results as the aggregation of individual data, eratithan population
averages. This approach is more strongly suppdéotechodeling small
populations, and the use of stochastic models alldar the
examination of scenarios that, while unlikely, aret impossible -
model outcomes ignored in their deterministic cosisi Unlike
deterministic models however, most stochastic nodelck an
approachable analytic solution, and instead relysionulation of the
model system many thousands of times, producingemendous
amount of data. This leaves the researcher witlotaintonsiderable
challenge in presenting their results. One appreatdpts the familiar
technique of presenting a mean and 95% confidentval of the
model results, analogous to a statistical modelilé\ih benefits from
presenting complex results in a form most epideogists are
comfortable with, this approach is not withoutpt®blems, especially
in the interpretation of what these intervals repre. We present the
results of an example network model, and discussdeveral methods
of constructing confidence intervals around theultsscan lead to
differing interpretations, as well as tendencyh#fse methods to ignore
scenarios that may be of interest to public hepldmners. Several
alternative approaches are suggested, all of whigh based on
visualizing model results in their entirety, rathéran currently
common reductionist techniques.
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RESULTS OF A PILOT SURVEY OF VIRTUAL PORTFOLIO IN A
DEGREE NUTRITION COURSE. *Carmen Marin, Shirley®Riyuez
(University of Costa Rica, San Jose, Costa Rica)

To investigate the use of Mahara as virtual padfsbftware a pilot
study was developed to test its use to evaluataitegin a nutrition
course. It is an off campus nutrition practice wjthivate or public
enterprises. Monitoring, supervision from teach&sexpected as
feedback to students under schedule. Virtual plastisas proposed to
be useful to improve communication, interaction éemtlback between
students and teachers. Fulfillment of course objestwas expected.
Results show responses of thirty students to aethgeestion
questionnaire based on their Mahara experience; @éh-ended
comments were added. Mahara was helpful to develefter
communication in 18/30; to reexamine advances eir thractice in
9/30 and to discover strengths and weaknessesinttsks in 12/30.
Content analysis of students” comments was don&eg@des and
dimensions were obtained using Excel 2007. Conwifidormatting
based in rules and colors was used to show refdifs presentation
was user-friendly and show distinctively differeade responses. In
contrast, teachers” considered useful only Mahd®g. Blog option
was considered the most important and valuable afsdlahara.
Teachers” indicated low time spent in data wasumique to Mahara.
Email as an alternative allowed collection, maiatsze and restore of
student impressions and events which merited iraiug the blog.
Teachers and students considered Mahara and esnadually useful
for tasks monitoring and students’ preparation airse reports. They
agreed Mahara was underutilized as virtual pordfaither applications

already familiar, "best known", "no need to inviéste", easier".
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MULTI-LEVEL FACTOR ANALYSIS (MLFA): A NOVEL
METHOD TO CAPTURE ENVIRONMENTS USING INDIVIDUAL-
LEVEL DATA WITHOUT AGGREGATION. *E.C. Dunn and K.E
Masyn (Harvard School of Public Health, Boston, M®115).

Epidemiologists increasingly study multi-level pbemenon or how
environmental features are associated with indaficutcomes. Researchers
conducting these studies face one major challehge: to best measure and
create variables that capture both characteristicandividuals and their
environments. One variable type — derived var@bldas been widely used in
multi-level research. Derived variables are cmtaby summarizing the
characteristics of individuals within an environrhensing means, medians,
proportions, or measures of dispersion (e.g., wagg). Although popular, the
limitations of derived variables are not alwayscafited. These limitations
include: (1) the potential poor quality of the \adofe; (2) the often lack of
attention to variability within the environment;)(3he lack of attention to
measurement error, and (4) the tendency towardsesievel conceptualizations
of environment. Here, we present an illustratiéraw analytic method called
multi-level factor analysis (MLFA) that enables @giniologists to measure
environments using individual-level data. MLFA iegites a measurement
model based on the shared variance among groupero$; it does so by
decomposing the total sample variance-covariancixneto within-group
(e.g., individual-level) and between-group (e.qwvionment-level) matrices,
and simultaneously modeling distinct latent facuctures at each level. Our
example uses 22 items from 82,186 students witt86 $chools in the
AddHealth study. We found differences in intrasla®rrelation coefficients
across items, suggesting a model that assumesuthe factor structure at each
level may be misleading. Using MLFA, we identifiide latent factors at the
within-level and three factors at the between-leveHowever, when we
compared the MLFA to analyses focusing on schoatleneans (i.e., used a
derived variable), a different latent factor sturet emerged in addition to
considerable measurement error. These findingstilite the utility of MLFA
methods for epidemiological research.
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MECHANISMS BY WHICH WEIGHT LOSS REDUCES ARTERIAL
STIFFNESS. *JN Cooper, E Barinas-Mitchell, JM Buchhni& Youk,

MM Brooks, M Conroy, K Sutton-Tyrrell (University of it&sburgh,

Pittsburgh, PA, 15261)

Aims: Arterial stiffness decreases with weight lossoverweight/obese
adults, but the mechanisms by which this occurpacely understood. We
aimed to elucidate these mechanisms. Methods: Vd&iated carotid-
femoral (cf) PWV and brachial-ankle (ba) PWV in 344 ypmormotensive
adults (mean age 38 years, 23% male, BMI 25-40 kganBaseline, 6 and
12 months in a behavioral weight loss interventiomear mixed models
were used to evaluate associations between weightled arterial stiffness
and examine the degree to which improvements initybedated factors
explained these associations. Pattern-mixture rad@M) using dropout
time as a covariate and Markov Chain Monte Carldtiple imputation
were used to evaluate the influence of different imgsslata assumptions.
Results: At 6 months (~7% weight loss) there wergeitgnt decreases of
6% in cfPWV (p<0.0001) and 1% in baPWV (p=0.049). & months
cfPWV remained significantly reduced (p=0.02). ReduBadl (p=0.01)
remained significantly associated with reduced cfP\iteradjustment for
all measured obesity-related factors. Common caratigry diameter
(p=0.003) was associated and heart rate (p=0.08) andartesial pressure
(p=0.07) were marginally associated longitudinally thwi cfPWV.
Reductions in heart rate (p<0.0001) and C-reactive ipr¢ps=0.02) were
associated with reduced baPWV; each removed théfisamce of the
effect of weight loss on baPWV. PMMs revealed seveliffierences
between completers and non-completers, but margaraingeter estimates
changed little from the original models. Conclusiongeight loss improves
arterial stiffness in overweight and obese youngtadit$ effect on baPWV
may be explained by concurrent reductions in heartanateinflammation.
Missing data did not appear to bias our findings.
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EPIDEMIOLOGIC METHODS TO  ASSESS DISEASE
OCCURRENCE IN LONGITUDINAL STUDIES: MEASURES OF
CHANGE AND STABILITY. Nelis Soto-Ramirez*, Ali Ziya,

Wilfried Karmaus (University of South Carolina, Qaotbia, SC,
29208)

In settings in which events re-occur in individyathere is little

agreement on how to measure dynamics and stabilitgngitudinal

studies. The lack of measures of transitions asjddtories (pattern) of
disease occurrences hampers epidemiologic resedrcditional

measures of disease occurrence do not address yttemit and

stability in disease pattern (e.g. cumulative ieaick), or are limited to
stable cohorts (incidence), and may lead to wroagclisions. To
illustrate the ability of different approaches @tecting dynamics and
stability, we investigated gender differences ire thccurrence of
asthma (characterized by relapsing-remitting natutesing a

population-based study cohort covering the firsd tecades of life.
During adolescence, a gender reversal of asthmaredmom boys to
girls. Prevalence, incidence, cumulative inciderpesitive transition
(change in the individual status from unaffected a&ffected,

independent of whether this is the first occurrgnoegative transition,
and remission were determined at ages 1-or-2, 4atf 18 years.
Configural frequency analyses (CFAs) were emplot@dnvestigate
typical pattern of asthma and wheezing across bggnt transition
analyses (LTAs) were applied to simultaneously iifierclasses of
asthma/wheezing episodes and to characterize ticarssiprobabilities
over time. CFAs identified typical asthma/wheezingatterns

(longitudinal  phenotypes, stability).  Transitions rolpabilities

demonstrated sex-specific transitions differencés. conclusion,

classical disease measures provide little inforomatf time-specific
changes and do not describe typical pattern. Twansand pattern
analyses generate novel information and impode figstrictions on the
data (e.g. stable cohort).
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DECOMPRESSION SICKNESS CLAIM RATES AMONG INSURED
DIVERS ALERT NETWORK MEMBERS. *S. |. Ranapurwala #8, J.
Denoble $, R. D. Vann $, P. Vaithiyanathan $ (# @rsity of North
Carolina, Chapel Hill, NC, 27599-7435; $ Divers Albdigtwork, Durham,
NC, 27705)

Decompression sickness (DCS) in recreational divinga isare injury

although known to cause permanent disabilities. Rtimdies have yielded
inconclusive results to establish DCS incidence tdugmall study size and
select diving populations. Authors collected dataower 200,000 insured
Divers Alert Network (DAN) members from 2000-2007 adding-top

1,304,358 insured member-years and 2,672 DCS cldM@S claims rate

(DCR) was estimated as a proxy for DCS incidence Grede eight-year

DCR was 20.5. DCR among males was 22.1(21.1, 28d among females
was 17.6(16.4, 18.8). Age (15-80 years) was categoiited7 groups.

Age-adjusted male to female Mantel-Haenszel rate réRBmh) was

1.28(1.19, 1.39), and age-adjusted rate difference (RDvak)5.79 (4.34,

7.24). Year 2002 recorded highest age-adjusted DCF62(20.3, 32.2).

Higher percentage of older population (>50 years ej agthe years 2005—
2007 decreased the annual incidence of DCS in themes (Beta= -0.12,
Wald chi-square=8.17, p=0.0043). Insurance dropout wveds higher

among those who had DCS in the first year of inswamenpared to those
who did not have DCS in the first year insurance @68, P=0.0064,

Df=1). Crude RR of claiming future DCS among these gsoiom 2004-

2007 was similar [0.84(0.49, 1.48)]. Results implyttfCR declined

steadily after 40 years of age. Distribution of olg@pulation modified

annual DCR, which declined progressively after 2002leldl to females
difference was greatest between ages 35 and 40,hwbiadually

disappeared till the mid-fifties.
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UTILITY OF COUNTY-LEVEL POVERTY AS A PROXY FOR

CENSUS-TRACT POVERTY: DOES THE LEVEL OF THE AREA
MEASURE MATTER? Rachel E. Patzer*, PhD, MPH, Maith& Page,

MPP, Michael R. Kramer, PhD (Emory University, Atlan@A)

Introduction: Prior research suggests that census pagtrty measures
may be the most sensitive and robust area-based resasiucontextual
SES. However many health surveillance data sourcesuding End Stage
Renal Disease (ESRD)—only allow identification of ipat zip code or
county. We assess consistency of area-based powedgures aggregated
at the census tract, zip code and county scale SR[Epatients seeking
renal transplantation in Georgia. Methods: We cateadl the proportion of
the population living below the poverty level in ses tracts, zip codes and
counties for a cohort of 1,881 ESRD patients referredthe Emory
Transplant Center between 2005-2009. We calculaestzaised difference
in poverty measures as the mean arithmetic differenpeverty measured
at tract as compared to either zip code or countffei®nce by area scale
was compared across strata of county Urban-Rural fitadgins using
analysis of variance to detect statistical differeram@eng groups. Results:
A total of 848 census tracts within 122 counties wegresented within
Georgia. The mean difference between county level esbsus tract
poverty estimates was 0.17% (+ 2.7%) and betweenaie @and census
tract was -2.0% (+8.8%). County-level estimates ingdarcentral
metropolitan areas were on average higher than tragitdstimates for the
same person (0.26% + 2.3%) but were lower than trstahates in non-
metro areas (-0.14% + 4.0%) (p < 0.0001). Similar tremel® noted when
comparing zip code measures to census tract meashutsmean
differences were larger—from 6.0% in large centralrmateas to -2.1% in
non-metro areas (p<0.0001). Conclusions: Countgtléaut not zip code-
level, poverty estimates were comparable to census-tre@asures in a
population of ESRD patients seeking renal transptaont in Georgia.
Further research is needed to elucidate how theseetiffes could impact
measures of effect in epidemiologic studies, pasitylfor urban and rural
areas.
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UV EXPOSURE AND CANCER .
Bethesda, MD 20850)

*S Lin, D Wheeler, C AbngIClI,

Background: Most previous studies of the associatbmiween UV

exposure and cancer are ecologic studies that ladividual-level

confounders and rely on geographic surrogates of expdkatitude). We

examined the association between measured grounid{B¥eexposure

(erythemal dose) and risk of 30 site-specific and fotEdent cancers in a
well-defined prospective cohort with individual-levebnfounders and
accounted for residual spatial autocorrelation. Masghdresidential UV
exposure for each individual in the NIH-AARP Diet ahalth Study

(n=450,936) was generated by linking the US Censasst tof baseline
residence to the Total Ozone Mapping Spectrometet fsTim NASA

satellites, averaged for all measured days in Julyq4®92, 1996-2005).
We used generalized additive models to estimate catibs (OR) and 95%
confidence intervals (Cl) per 33.7 units of UV expes (half of

interquartile range), adjusting for multiple indival-level confounders,
such as smoking, alcohol, exercise, and other rglietad lifestyle

characteristics. We also included a smoothed functibnthe spatial

coordinates using penalized thin plate regressidinespwhen there was
significant residual spatial correlation. Resultge identified 75,938
incident cancer cases over 10 years of follow-upidResial UV exposure
was associated with increased risk of melanoma (@R, ICI 1.02-1.15)
and decreased risk of esophageal squamous cell caif©OR 0.76, ClI

0.62-0.93), Non-Hodgkin's lymphoma (OR 0.93, Cl 0.888), and pleural
(OR 0.67, CI 0.54-0.82), pancreatic (OR 0.92, Cl 0.86)0.88d prostate
(OR 0.97, CI 0.95-0.99) cancers. Residential UV wasassbciated with
total incident cancer (OR 0.99, ClI 0.97-1.00). Cuasidns: Our novel
approach found that residential UV exposure was ssb@ated with risk
of total incident cancer but was associated witéredl risk of some specific
cancer types.
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A NOVEL STATISTICAL APPROACH TO INVESTIGATE GENDER
DIFFERENCES IN LUNG CANCER TREATMENT AND SURVIVAL.
*Margaret A. Kowski, Ph.D., Thomas J. Mason, Ph.Bleather G.
Stockwell, Sc.D., Getachew Dagne, Ph.D., Tatyanaik@h, Ph.D.
(University of South Florida, St. Petersburg, FL)

The objectives of this research were to test treatnasm survival
differences between women and men with lung candlizing a unique
statistical approach for the overall interaction effen the outcome.
Reporting the “overall effect” for lung cancer gendeedfic treatment
differences or survival has not been demonstratedhanliterature to the
author's knowledge. Data for 44,863 primary lung @ancases were
collected from eight US state-based cancer registogsviestigate three
research questions. The lung cancer incidence dataudawt the
morphological types of adenocarcinoma, squamous ketye cell and
small cell. Stage, grade, treatment type plus iddai characteristics such
as gender, age at diagnosis, marital status atai&gand race were other
variables obtained and included in the statistinatlels. By convention,
main effects and interaction effects are reported énliterature; without
the evaluation of the “overall effect” for a varialin the outcome, possible
misinterpretations could be made. For example, zindi the Cox's
Proportional Hazards model when the interaction &fféfcgender and
treatment type received was examined, females wene iacreased risk for
death by as much 29% as compared to males (HR 53588 Cl 1.09 —
1.29). But when the gender effect on survival was ssesk there was an
increase in females survivorship as compared to ngles much as 28%
(HR = 0.80, 95% CI 0.72 — 0.97 ). Also by utilizitigs approach, it was
shown for early stage disease females versus malestage | lung cancer
were 1.71 times more likely to receive chemotherapgoimbination with
radiation therapy versus the standard treatment protdczurgery (OR =
1.71, 95% Cl 1.06 — 2.78). Without this unique istial approach,
statistically significant gender differences in theatneent received and
survival would not have been demonstrated.

SER eMAC Web Meeting — November 5, 2011
1042

TYPE 2 DIABETES MELLITUS AND DEMENTIA IN OLDER
ADULTS AND THE COMPETING RISK OF MORTALITY. *E.R.
Mayeda, M.N. Haan, J. Neuhaus (University of Cafifa, San
Francisco, San Francisco, CA)

Previous epidemiologic studies evaluating the effécType 2 Diabetes
(DM2) on incident dementia in older adults have usémhdard semi-
parametric survival analysis techniques (Cox propaatibazards models).
DM2 is associated with poorer age-specific survivad] since dementia is
often diagnosed later in life than DM2, many peoplth DM2 may not
survive long enough to develop dementia. This ipasticular importance
in longitudinal studies of older adults, in which ntadity significantly
contributes to attrition of study populations. Guordels consider people
who die during the study period to be censored aswias that censoring is
noninformative. However, people who die are no longe risk of
dementia. Accordingly, traditional approaches magy keebiased estimates.
Methods that account for the competing risk of mdstatay yield more
valid effect estimates. We estimated the effect of 2Dlh incident
dementia and cognitive impairment no dementia (CIND)aicohort of
1,789 Mexican Americans ageeb0 from the Sacramento Area Latino
Study on Aging using a competing risk model to aotdar the competing
risk of mortality. From 1998-2007, there were 158ideat cases of
dementia/CIND and 350 deaths. After adjusting foeptal confounders,
DM2 was associated with an increased risk of deiiND; the
competing risk model (HR 2.09, 95% Cl 1.47-2.96) yidldesmaller effect
estimate than the Cox model (HR 2.44, 95% CI 1.727)3.In older
Mexican Americans, DM2 is associated with an incedassk of dementia.
Competing risk models yield significantly differerffext estimates than
traditional Cox models due to the competing risk oftadity.
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COMPARISON OF ADDITIVE AND POLYGENIC SCORE
METHODS FOR BREAST CANCER RISK PREDICTION. *L
Bessonova (University of California, Irvine, Irvin@A)

Introduction: In the last 5 years, genome-wide @isgion studies
(GWAS) have contributed a wealth of data on singleleotide

polymorphisms (SNPs) that may contribute to breazmtcer risk.

Association studies were done to evaluate posdibks between

alleles at particular loci and breast cancer rislone, each of these
alleles conferred only a small amount of risk, aofen led to

underpowered analyses to detect statistically Sogmt associations.
Simple additive methods are often used to combiN@ $ata and
analyze SNPs in groups. However, recent studidiew novel way
of combining SNP data into a “polygenic risk” (PBjore. We will

compare the ability of the AM and PR scores to joteoreast cancer
risk in a cohort of California teachers. Methodé will use the nested
case-control data from the California Teachers Bt€TS) to

construct AM and PR scores for inflammation tag-SNjenotyped.
AM scores will be constructed using the log-additimodel and
summing the number of minor alleles across SNPsinihflammation

genes (where each locus is coded as 0, 1, or dlmasthe number of
copies of minor (i.e., less frequent in controlila). PR scores will be
constructed using the Nurses’ Health Study cas¢ralodata available
through the Cancer Genetic Markers of Suscepybi[CGEMS)

initiative, and applied to the CTS data. We wilhdact a sensitivity
analysis by constructing ROC curves to compareathities of the

AM and PR scores to predict breast cancer riskénQTS case-control
study. Implications: The presentation will compas® ways of using
SNP data for complex disease risk prediction. Wk aiscuss how
genetic variants that alone contribute only a sraaibunt of risk can
be combined into a “bigger picture” that would ketexplain the
genetic underpinnings of complex traits.



