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AN EPIDEMIOLOGICAL APPROACH TO THE EFFECTS SUBLUXADN-
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STRATIFIED REGRESSION MODELS FOR CASE-ONLY STUD-

BASED CHIROPRACTIC CARE HAS ON MANAGING CVD RISK F8-
TORS: A CASE STUDY AND REVIEW OF THE LITERATURE. E. Ziel-
inski and N.A. Blume. (Life University, Marietta,Az330062)

Objective: We present the findings in which ayear old male experienced Case-only studies provide a useful approach foméxag the impact
lipid panel normalization as a result of subluxatimsed chiropractic care. Of transient exposures on acute outcomes. Preyioitslhas been
Clinical Features: 54 year old male first preséritgo the office with a chief shown that for studies of a common exposure adrmbgiduals, such
complaint of dyslipidemia. He had a past historymofocardial infarction and as environmental air pollution, a time-series studing unconditional
angioplasty. One month prior to care patient hdigid panel drawn indicating poisson will provide identical results to a timeasified case-crossover
that his to_tal chqlesterol levels were 124, LDLeI_BVWQre 63, HDL_IeveIs were stydy using conditional logistic regression. If eaudividual can expe-
L e oM Chet e ot rience dierent cxposure fvels, such as behdiaors, one musi
and pérsonal s’tress Ieveis were reportéd 8 oud.dflé also reported depression. conduﬁ?t a mat.ChEd analysis of either all prior expe '“fom.‘f"‘“on
Intervention and Outcomes: Paraspinal surfacetrelagography, range of (conditional poisson) or a random sample of cdritmees (conditional
motion, and thermography readings were taken oinitial visit, on the twelfth  logistic). In the initial case-crossover designif-seported history of
visit one month later, and fifteen days after lisand blood draw (4 % months behavioral exposures was ascertained for a randonple of control
into care). In conjunction with the above findingertebral subluxations were times. However, when information on the exact tignof exposure is
confirmed at the levels of C1, C5, pelvis, and sacr Care plan included thirty available for each individual (e.g. registry data\@ccination dates),
one patient visits over a five month period befo![md draw confirmed that h_is conditional poisson can be used to include theviddal’s entire expo-
O e e e U o2 S0 sure itory. This approach refered (0 n terdre 2s the Sof
cardiologist reduced his " medications, controlled case series, can be shovyn to .be |dd>n|t(cqhe case-
crossover when exposure information is availabtettie entire control
period. In this presentation, we will show that gamred to conditional
logistic regression using a sample of control tineemditional poisson

IES. *Elizabeth Mostofsky and Murray A. MittlemgHarvard School
of Public Health, Boston, MA, 02115)

Conclusions: We offer a brief historical accouifttioe role cholesterol has
played in CVD and provide the most recent globaad@ur review reveals that
the “cholesterol is harmful” hypothesis is not ubitqusly supported by the using the total exposure history eliminates thebfmm of overlap bias
literature. There appears to be a growing paradibift that subscribes to the and it allows for further adjustment for time arttier covariates. Oth-
theory that psychogenic stress-related inflammaaoiy hormonal responses are grg have proposed that monotonic changes overitircase-only stud-

key components to atherosclerotic plaque build-nd aubsequent CVD. A

review of the chiropractic literature indicates tthiaere is a well-documented
relationship between subluxation-based chiropractiee and reduced psycho-
logical and physiological stress levels, reducdthimmatory markers, and nor-

ies can be addressed by incorporating a contralpar by using a
discrete-time approach. We will show the relatiopsamong these
approaches using registry data on psychosociassire and the rate of

malized hormone levels. This suggests that chiatim@are may have a direct cardiovascular events.

impact on lowering primary CVD risk factors. Thesués of this case study has

warranted further research to substantiate théstoameships.
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CROWD-SOURCED MAPPING OF SEXUALIZED VIOLENCE IN
SYRIA. *J. Blachman-Forshay, L. Wolfe, & K.C. Koeang¢Mailman

School of Public Health, Columbia University, NY,YN10032 &

Women Under Siege Project, Women’s Media Center,, MY

10018).

Background: The ongoing conflict in Syria begarMarch 2011 with
widespread violence reported throughout the courBexualized vio-
lence is frequently reported months or years ateonflict, resulting in

insufficient crime reporting and a delayed abitityprosecute perpetra-

tors. This project is the first time that sexuatizéolence in conflict
has been reported in real time. Methods: The prajglizes Ushahidi
crowd-sourcing technology to map sexualized vioteneports. Re-
ports are ascertained through Twitter, email, oediuploads to the
website (women undersiegesyria.crowdmap.com) aleitly Google

and YouTube searches in Arabic and English. Refaogauploaded to
the crowdmap website. Crowdmapping enables eadrtrép be geo-
spatially plotted and categorized by victims’ demagdics, type of
violence, perpetrator, and additional
Results: We have analyzed 167 reports: 18% incluaigtiple victims.

Females aged 7-46 accounted for 80% of report8@#@include rape.
Twenty-one percent of reports included deaths sigins of sexualized
violence, 8% anxiety/depression, and 4% pregnary fape. Among
male victims aged 11-56, 50% of reports includgaerand 74% were
tortured by government forces within a detentiontee Conclusion:
Crowd-sourcing methodology enables sexualized mi#ein Syria to
be tracked in real time. Data can be used to imefe immediate
interventions for victims as well as to determindether crowd-
sourcing is a valid data collection method to pdevevidence for war
crime prosecution.
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MODELS APPROPRIATE FOR THE STUDY OF PATHOGENS EX-
HIBITING EXTRA-HOST POPULATION DYNAMICS. *Ayscue, R
Lanzas, C., Grohn, YT. (Cornell University, Ithad¥)

Mathematical models have been used extensivelyutdy shfectious dis-
ease dynamics and typically track host characiesists a proxy for the
pathogen under study. These models generally fumetell in the study of
disease transmitted primarily through contact, herethe formulation of
a model at the host scale limits the researchéilgyato study salient path-
ogen-scale dynamics. As a result, host-
based models have limited efficacy for the studypathogens with more
complex propagation dynamics, such as foodborne eavitonmentally
transmitted diseases. Here we develop pathogee-suadiels based in an
ecological metapopulation framework, allowing usstady populations of
organisms capable of moving between and growirgpatially segregated
habitats. As an informative example, we considecchEschia coli
0157:H7 dynamics in cattle. By applying the abowethuods, we are able
to disaggregate environmental and host contribatitlm E. coli mainte-

consequencesance in a farm environment and demonstrate thettbased contact is not

an important driver in the system, a novel findifée find that the patho-
gen-scale framework offers significant improvememter host-scale mod-
els for studying diseases with complex populatignaginics by intuitively
accounting for: extra-host population dynamics,ndraission between
heterogeneous environments, multiple high-dosdergeg events to hosts,
environmental stochasticity, quantifying bactel@hds in multiple habi-
tats, and imperfect testing regimens that relatbqugen dynamics to com-
mon host-scale observations. The net effect is ribsgtarchers are able to
examine the contribution of extra-host replicattonthe overall propaga-
tion of the pathogen. We conclude that the ecoligioetapopulation
framework represents an important alternative fademiologists for the
study of pathogens with substantial extra-host fadjmn dynamics.
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APPLICATION OF HIERARCHICAL REGRESSION IN AN EPIDEM

JUST SMOKE AND MIRRORS? *H.R. Banack & J.S.KaufmanOLOGIC STUDY OF CORRELATED EXPOSURES. *Upson, KolH

(McGill University, Montreal, QC).

The published medical literature is replete witlaraples in which au-
thors report a "paradoxical" finding. A recent PUBM search for
"paradox* [ti]" returned 4000 publications from tpast 10 years. One
example of an apparent paradoxical finding is kn@snthe “obesity
paradox”. Obesity is associated with a higher nlityteask in the gen-
eral population, yet confers a survival advantagecértain disease
groups. This so-called “obesity paradox” has bemorted in a number
of cardiovascular and non-cardiovascular diseapellptions including
coronary artery disease, heart failure, strokealrdisease, COPD, and
diabetes. The objective of this presentation isde data from the US
National Health and Nutrition Examination SurveyHANES) to
demonstrate that the apparent “obesity paradoiasresult of a form
of selection bias: stratification on a common dffec
One of the most common manifestations of seledbi@s occurs as a
result of conditioning on a variable affected byesure and sharing
common causes with the outcome (known as a “collicteDAG ter-
minology). Conditioning on a collider distorts thesociation between
exposure and outcome among those selected forsimalyd produces
the spurious association between obesity and nitgrtdWe will use
causal diagrams to provide a conceptual frameworkHe interpreta-
tion of the “obesity paradox” and propose apprdprianalytic ap-
proaches to reduce this bias including determmistiprobabilistic bias
analysis using selection proportions and inverséalility weighting.

1056
THE ROLE OF HEAVY PRECIPITATION EVENTS IN WATER-
BORNE DISEASE OUTBREAKS IN THE UNITED STATES. *S

Mekaru, S Stuver, A Ozonoff (Boston University, Bos MA, 02118)

In the face of climate change, environmental rigktdrs for disease
outbreaks are increasingly important. While heaainfall has report-
edly contributed to waterborne disease outbrealkB¥@s), little epi-
demiologic research on a broad association betiveany precipitation
events (PEs) and WBDOs exists. Study of this aatoai epidemio-
logically is limited by the poor fit of traditionatudy designs which
evaluate outcomes at the individual level. Here, psesent a novel
approach to the case-crossover design, treatiragiéos as individuals.
"Cases" are locations which have had a WBDO ande#tposure of
interest is the presence of a heavy PE. For ea®?2 ¢dcations with a
CDC-documented WBDO meeting inclusion criteria @2®00), we
evaluated NOAA rainfall data for the outbreak yaad ten years be-
fore and after. We identified PEs exceeding defiredfall thresholds
in 24 or 48 hour periods. Repeated conditionalsiigiregression anal-
ysis performed on Monte Carlo sampled control y€arsl000) pro-
duced a median OR of 0.50 (95% CI 0.25-0.90) fona-day rainfall
exceeding 1.5" in the four weeks preceding the reatb date. Overall,
years with a heavy PE had lower odds of a WBDO thase without a
heavy PE, strongly contrasting with the only otheryad analysis of US
WBDOs and PEs. This study's use of WBDOs after §®f¥ironmen-
tal legislation could suggest that the WBDO-PE trefeship is modi-
fied by clean water infrastructure. While more egsh is needed on
this specific association, this epidemiologicallpgnded design pro-
vides a framework for exploring environmental rfaktors for diseases
with important public health implications.

VL, De Roos, AJ (University of Washington, Seati¢A)

Correlated exposures frequently occur in epidengiolstudies. Estimat-
ing multiple exposure effects using maximum likeid estimation
(MLE) may result in unstable coefficients or ladkmeodel convergence,
motivating use of separate models for each expostowever, this prac-
tice does not allow for controlling for correlatedposures. We describe
the application of Semi-Bayes hierarchical reg@sgHR) using SAS
macro GLIMMIX to simultaneously evaluate multiplexpgsures. The
method uses information about relationships betweettiple exposure
effects to adjust estimates towards a prior distidm to improve accura-
cy and precision over MLE. Using data on 93 cases1®8 controls from
the Women'’s Risk of Endometriosis study, we ingaged endometriosis
risk in relation to correlated urinary phthalatetatmlite concentrations
using a mixed effects logistic model, combining misdrom two levels,
and compared results to conventional MLE. The-Btage logistic regres-
sion model included 8 phthalate metabolites and @vadates
(conventional analysis). In the second-stage limegression model, we
regressed first-stage model coefficients on priovatiates, grouping
phthalate metabolites by parent phthalate diesiér expected similar
direction and magnitude of effect. We specifiedrermpvariance corre-
sponding to 95% certainty that true residual efferameters lie in a 10-
fold range. Although the appropriateness of ouompdistribution is un-
known, several HR model effect estimates had loeanfidence limit
ratios and were more reasonable (e.g., highedowest quartile, MEHP:
OR 0.5, 95% CI: 0.2-2; MEHHP: OR 0.8, 95% CI: 0.3-2.1) compared to
conventional MLE estimates (MEHP: OR 0.1, 95% CD30.7, ME-
HHP: OR 0.2, 95% CI: 0.006-5.7). Using multiple é&s/ of information,
HR may improve precision and accuracy of estimatesr MLE, while
adjusting for correlated exposures.
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NON-DIFFERENTIAL ERROR IN AGGREGATED MEASURES OF
NEIGHBORHOOD CONTEXT. Stephen J Mooney*, Cather®ich-
ards, Andrew G Rundle (Columbia University - Mailm&chool of Pub-
lic Health, New York, NY)

Background: Studies of neighborhood health fredyemggregate indi-
vidual level data to create contextual measures:. eikample, percent of
residents living below the poverty line and medi@musehold income are
both aggregations of individual-level measuremeftsousehold income.
These individual-level measures may be error-prgeewe know of no
exploration of the effect of aggregating erronemdividual-level data
for use in multi-level health studies. Methodblsing both GEE and
mixed models, we modeled the relationship betwesghthorhood socio-
economic status and individual level BMI using sy\data from New
York City and from simulated datasets. We assefisecffect of non-
differential measurement error at the individualeleon parameter esti-
mates for resulting aggregated contextual measuResults: For neigh-
borhood variables aggregated from dichotomous iddai-level
measures (e.g. % of residents living below the pgvdéine), non-
differential misclassification at the individualvie inflates the group-
level parameter estimate to 1/(individual-level stwity + individual-
level specificity - 1) times its true value. Foeighborhood variables
aggregated from continuous individual-level measufe.g. median
household income), measurement error at the ingalitevel does not
cause bias in the neighborhood-level parametematti Discussion:
When using contextual measures created throughggeegation of indi-
vidual level data, the effect of measurement eatothe individual level
depends on the specification of the contextualabdei Bias away from
the null occurs when a non-differentially miscléissi dichotomous indi-
vidual-level measure is aggregated to reflect thep@rtion of people
with that characteristic.
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AUTOMATED VARIABLE SELECTION PROCEDURES TO IDEN-
TIFY STATISTICAL INTERACTION BETWEEN CORRELATED
ENVIRONMENTAL EXPOSURES: THE CASE OF PHTHALATE
METABOLITES AND BODY MASS INDEX. *Candace Robledo,
Julie Stoner, Hélene Carabin, Linda Cowan, JenfifePeck (NICHD,
Rockville, MD)

Epidemiological studies of the association betwaehnealth outcome
and urinary concentrations of several correlatedrenmental chemi-
cal metabolites are increasingly common. We prepst multiple
linear regression automated variable selectiongaioes can be practi-
cal tools to identify interactions between a largenber of correlated
environmental chemical exposure values when mogleirtontinuous
health outcome. A series of simulations were cotetlito assess the
performance of Backward Stepwise/Elimination, FatW&tepwise,
Forward Stagewise, Least Angle Regression, and tLéasolute
Shrinkage and Selection Operator methods at ig@mgifinteractions in
linear regression models for pre-pregnancy bodysnradex (outcome)
and a large number of correlated phthalate met&soéind their pair-
wise interactions as independent factors in sedtimigh small or mod-
erate sample sizes. Measures of performance, imgubias, mean
squared error, and the true positive and falsetipegproportions, were
calculated for the specified model. Simulationsidated that forward
stepwise, modified to adhere to the hierarchictdraction/main effect
principle, and unmodified least angle regressiorfopmed well (high
true positive proportion and low false positive podion) at identifying
interaction among urinary phthalate metaboliteAutomated variable
selection procedures can efficiently identify a setbof potentially in-
teracting co-exposures that can then be evaluated thoroughly.
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DATA MANAGEMENT IN EPIDEMIOLOGY STUDIES WITH LIM-
ITED RESOURCES.Elisa L. Priest*, DrPH ; Lori A. Fischbach, PhD
(UNT SPH , Ft Worth TX)

The goal of epidemiologic research is to accuragstymate the frequen-
cy of disease or the effect of an exposure on twreence of disease.
This relies on study design, analysis methods arekeconduct, handling
and processing of the data and the resulting datese Two areas that
are limited in the epidemiologic literature are jpod management and
data management. Project management can providerajulogists with

the knowledge, skills, tools, and techniques to aganthe scope, quality,
schedule, budget, resources, and risk of a resesncly. Data manage-
ment includes handling, monitoring, and controlldega as it is collected,
processed, combined, and interpreted. Data managemnecesses may
impact both the expense of a study and the valiglity precision of the
estimates of effect in primary and secondary amalysThere are no prac-
tical resources to assist epidemiologists with pilag and implementing

data management processes in a non-regulated wsitldyesource con-

straints. | created a pragmatic, project-managerbased, framework
that an epidemiologist can use to plan and implérdata management.
This framework is based on the principles foundhe US government
regulations for data management in research atadlgeted towards those
study types commonly encountered by researcherslinitted resources:

non-FDA regulated studies. The framework has tooeeponents: a visu-
al outline of outputs (deliverables), a guide féarming data manage-
ment, and a comprehensive set of customizable foolplanning and

executing data management. Together with the gtidse tools lead an
epidemiologist through a standardized, documenpgulcach to planning

data management for an epidemiologic study withitéich resources.
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A PROBABILISTIC SENSITIVITY ANALYSIS TO ESTIMATE
THE IMPACT OF DATA ERRORS IN A RANDOMIZED TRIAL.
Elisa L. Priest*, DrPH ; Lori A. Fischbach, PhD (UNT SPH, Ft Worth
TX)

This study quantified the bias from data processngrs on the esti-
mate of effect in a randomized clinical trial oéthffectiveness of two
different drug regimens on eradication of H. pylori
Data management can impact the frequency of dataisein clinical
trials. However, there is little epidemiology lisgre showing the im-
pact of data errors on the accuracy and precisfotihe estimates of
effect in clinical trials. This study used datarfr a published random-
ized clinical trial and a probabilistic sensitivignalysis to correct the
raw data for multiple data errors. This producesinaulation interval
that reflects the range of potential estimatesffegfce The simulation
was performed with 10,000 repetitions each for differential errors
in exposure (treatment), outcome (H. pylori eratitirg, stratification
variable (histology), and all three combined. Thiginal point esti-
mates were compared with the simulation intervagxamine the po-
tential bias in the original analysis. The overakults comparing the
two treatments showed a bias in the original amatysvards the null.
In the simulation with all three errors, the origiranalysis biased to-
wards the null (Risk Difference 1.5 [-9.7, 12.7pngpared with the
mean simulation interval (Risk Difference 1.8 [Q,114.0]). In con-
trast, when stratified by histologic diagnosis, tr@ginal results were
biased away from the null in all strata comparethwie simulation.
This sensitivity analysis showed that nondifferahérrors in data pro-
cessing can bias the risk difference in a randodnidi@ical trial. Use of
sensitivity analysis can correct for multiple bissa study data and
show a more complete picture of the study reshlés ta single point
estimate.
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APPLICATION OF NONLINEAR MIXED MODELS WITH HAR-
MONIC TERMS FOR ANALYZING LONGITUDINAL DATA. *K
Schliep, S Mumford, P Albert, E Yeung, A Ye, E Sthiman (NICHD,
Rockville, MD 20852)

Many physiological functions follow a cyclical path. Epidemiologists
researching disease affected by biological rhythgmcally conduct
studies with repeated measurements. Several fiexitddels have been
proposed for characterizing cyclic patterns butemfrequire uniform
measurements or are limited in their ability todsteovariate effects. We
propose application of a parametric nonlinear mireatiel with harmon-
ic terms approach, which allows for irregularly #&dh measurements,
produces minimally biased estimates for small sasymnd can be easily
implemented in standard software packages. Moredameaddition to
allowing for estimation of differences in the megfifect of a covariate,
this approach allows for estimation of differenéeghe amplitude and
phase shift of the cyclical pattern. We presentrtbelinear mixed model
methodology, including how to model time, choose ttumber of har-
monic terms using penalized likelihood, and hovestimate the effect of
covariates on the cyclical pattern using a mothgtexample: the effect
of sweetened soda intake on reproductive hormonethe BioCycle
Study (n=259 women followed for up to 16 time psiatross 2 menstru-
al cycles). Women who consumed on average ? Haypf sweetened
soda had 13.3% (P=0.04) higher mean free estréaliels compared to
woman who consumed < 1 cup/day after appropriajesadent. Exam-
ple code for running these analyses in R and SASbeiprovided. The
harmonic model offers a unique approach for stuglyigclic patterns
with few limitations. This work will help bridge ghgap between method-
ological advancements and practical applicationsegearch settings by
providing a real-world example and tools for impttation.



1062

MARGINAL STRUCTURAL MODELS FOR CONTINUOUS EXPO-
SURES IN THE LONGITUDINAL SETTING: AN APPLICATION D
REPRODUCTIVE EPIDEMIOLOGY. *Katherine Ahrens (Egri Ken-
nedy Shriver National Institute of Child Health addman Development,
Bethesda, MD)

Marginal structural models (MSMs) are an appropriatodel choice
when adjustment for time-varying confounding aféetby prior exposure
is necessary. In early applications, MSMs weimarily applied to ana-
Iytical settings with a dichotomous exposure meedwat two points over
time. MSMs can also be applied in the setting afitcmous exposures
measured repeatedly over time; however such examples are limited in the
epidemiologic literature. The objective of this bs& is to present an
application of MSMs for estimation of etiologic effs in the context of
repeatedly measured continuous variables, suchaa®hcountered when
reproductive hormones are measured multiple tinves the course of the
menstrual cycle. These hormones, such as estrégiéale stimulating
hormone, leptin, luteinizing hormone, and progesterfollow a cyclical
pattern, driven by a complex process involvingioatie feedback loops
and coordinated by the hypothalamic-pituitary-ozariaxis. Given the
complex feedback mechanisms traditional regresadjnstment is inade-
quate. Using data from the BioCycle Study, whiclembed reproductive
hormone levels at up to 8 time-points per cycleraye to 2 menstrual
cycles from 259 healthy regularly cycling women, w#l first describe
this feedback process and rationale for utilizingMs using directed
acyclic graphs (DAGs). We will then demonstrate himwvestimate the
inverse probability weights for a continuous expesin the longitudinal
setting with a focus on checking the underlyinguagstions, evaluating
the model fit for both the weights and the finaldab and interpretation
of the results. We will show how MSMs can be easihplemented in
standard software packages, and offer a straigtdfiat approach for mak-
ing inferences about causal effects in the presefdéme-dependent t
confounding in the longitudinal setting with contous exposures.
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