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“Place” in analytic epidemiology

w Classic application: environmental vs.
genetic individual-level causes

w Location-specific opportunities



Classic application

w Rule out bias
w Consider extent and magnitude of variation
w Genetic vs. environmental factors

— Migrant studies

* Change in risk post-migration suggests
environmental contribution

e External environment vs. sociocultural
environment?

— Ethnic variation

 Difference in risk across ethnic groups within
same location suggests genetic contribution

« Genetics vs. sociocultural environment?
w Cautious interpretation of ecologic associations




Age standardized prostate cancer incidence and mortality rates per 100,000
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National age-adjusted breast cancer mortality rate by average dietary fat intake
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Location-specific opportunities

w Higher background exposure or outcome
prevalences increase statistical power to detect
comparable effect



Demographic and exposure characteristics of mothers in three cohort studies

of prenatal PAH exposure and fetal growth

NYC African Americans

NYC Dominicans

Krakow Caucasians

Demographic variables (n=340] (m=168) (n=1212)
Maternal age (years) 28 + 4 (18-36)% 24 +5(18-36) 25+5(18-38)
Prepregnancy weight (kg 58 +9(40-118) 714 + 20 (44-149)* 63 + 13 (40-112)
Maternal height (cm) 165 +6 (144-180) 164 +£9(132-183) 161 £8(127-178)*
Maternal education [17 1%]]

< High school 36 (11) 54 (32) 71(35)

High school graduate a0 (27) 74 (44) a7 (42)

> High school 214 (B3)* 40 (24) 48 (23)
Frequent intake of PAK- 49 (14) H4 (32)* 30(14)

containing foods [77(%)]
Maternal personal exposure
to 8 c-PAHs (ng/m?)

3005+ 4763(1.80-27218)"

3.34 £ 292 (052-22.10)

372+390(0.27-36.47)

Choi et al. Env Health Persp, 2006



Characteristics of children in two cohort studies
of lead exposure and 1Q

Port Pirie Rochester
Characteristic (m=1324) (m=182)
Percent female? 174 (53.7) 89 (48.9)
Birth weight? (g) 3,393 £ 502 3,226 + 506
Gestation at delivery® (weeks) 99417 39.1+18
Birth order® 20+1.1 24114
10 test WISC-R WPPSI
10 score® 106.0 +13.7 8494144
Age at 10 testing (years) 7 §
Blood lead concentrations®
Concurrent blood lead 13.0 4.0
(6.0~24.0) (1.5-12.0)
Peak blood lead 2710 9.0
(15.0-46.0) (3.5-23.3)
Early childhood 205 b8
(11.0-33.3) (2.4-13.1)
Lifetime mean 186 55
(10.8-30.2) (2.4-12.8)
Peak blood lead < 10 pg/dL? 01{0.0) 103 (56.6)
Peak blood lead < 7.5 pg/dLa 010.0) 69 (37.9)

Lanpear et al. Env Health Persp, 2005



Location-specific opportunities

w Different genotype prevalences

— Potential enhanced statistical power to identify
genes

— May allow for identification of full range genes

w If there is GXE interaction...

— EXxposure main effect more detectable when
background susceptibility is higher

— Genetic main effect more detectable with higher
background exposure

— GXE interaction more detectable with higher
genotype and exposure prevalence
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Drexel

“We.. ... guestion the universality of
Infantile Autism... Our research of the
literature has convinced us that
iInfantile autism appears to be an
Illness of Western Civilization... the
IliIness seems to be quite infrequent In
Latin American countries, Africa, and
India...”

-VD Sanuna

(Int J Soc Psychiatry, 1984)
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Autism/Infantile autism/autistic disorder
prevalence estimates from published epidemiologic studies
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Study designs in international epidemiologic

research on autism

w Free-standing prevalence surveys
w Free-standing etiologic studies
— Retrospective (case-control, case-cohort)
— Prospective (birth cohort)
w Combined designs:

Target
Population

Sample
Population

case

identification

N\

Case-only
/@ietiologic study

Case-control

Noncases

> etiologic study

\
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Y

Prevalence

estimation study
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Combined designs

Target
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Population

case

identification
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Case identification approaches

e Registries e Service systems/records e Population screening
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Drexel
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The question of bias... --

Drexel

w  Will heterogeneity across case-identification approaches
affect inferences?

w  Within case-identification approaches, are there
substantive cross-national differences?

Registry and records-based approaches:
community diagnostic tendency

Population screening approaches: language and
cultural issues in adapting screening and diagnostic
confirmation tools
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Language/cultural issues: examples from China
pilot study

w Language

— No distinction between
singleton/plural or
past/present tense

— Specific wording
Issues (e.g. “positively”
= looking forward +
appropriately +
happily)

w Cultural

— Child behavior:
» Gestures are culturally discouraged
» Persistence highly valued
— Objects: dinosaurs, traffic lights, drainpipes, timetables
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Moving forward... Drexd

W

In disease frequency studies, we need to maximize
methods homogeneity, characterize methods heterogeneity

It is likely that initial analytic epidemiologic studies in
developing countries will incorporate broad arrays of
exposures

Leads from basic science, clinical science, or other
epidemiologic work is needed to justify location-specific
Initiatives focused on specific exposures

Gene-finding studies will likely be motivated by the notion
that important functional variants might be more common in
populations of other nations

Assuming GXE interaction is important, there can be added
motivation for gene-finding studies in nations where
neurotoxic exposures differ or where levels are higher
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Genetic vs.. environmental factors...

TABLE 2. Estimated prevalence® of autism specirum disorders (ASDs) among children aged 8 years, by site and racel/ethnicity —

Autism and Developmental Disabilities Monitoring Network, 14 Sites, United States, 2002

UNHIVERBITY

Total  Total Prevalence
no. in no. White, Black,
study with Overallt non-Hispanic non-Hispanic Hispanic AANE ASPIT
Site area ASDs Rate (95% CI™)  Rate (95% CI) Rate (95% CI) Rate (95% Cl) Rate [95% Cl) Rate (95% CI)
Sites with access
only to health
records
Alabarna 35472 116 33 (27-39f 33 (2641 34 (2448 189 (0577 — 54 —
Missour® 28,049 205 7.3 (6.4-8.4) 7.7 (6500 4.7 (3.4-6.5)" 1.8 (0.3-13.0) — 71 (2719.0)
Pennsylvania 21.061 111 53 (44-5.4) 7.6 (57-10.2)ttf 42 (32-586"" 47 (2. 8-8.0O)ftt — 12 (0.2-82)
Wisconsin 35126 181 5.2 (4560 59 (5.0-5.0)=ttt 3.7 (2555 0.3 (DD-2.q)ttt h2 (07-36.8) 38 (14101
Sites with access
to both education
and health records
Anzona 45113 280 6.2 (5b5-70) 7.7 (B7-B.9)fff 6.3 (3.8-10.5) M}Tﬂ 3.1 (1.0-9.6) 26 (0.8-8.0)
Arkansas 36,472 251 6.9 (6.1-7.8) 74 (6586 58 (43-78) 29 (1.3-64) 35 (05247 —
Colorado 11,020 65 59 (46-75) 6.4 (4.8-8.5)fff 6.4 (2.9-14.3 20 (07-5H3ftt 14.9 (2.1-106.0) 6.3 (2.0-19.6)
Georgia 44 299 337 7.6 (6.8-85) 8.9 (77-10.4)ttt | 68 (b.7-8.0p* 46 (30-7F)ftt — 50 (27-93)
Maryland 29722 199 67 (5.8-7.7) 70 (58-8.3) 62 (49-78) 14 (02-97) — 32 (1.0-9.9
Mew Jersey 29748 316 10.6 (9.5-11.9)ft 125 (10.7-14.6)"*" 7.7 (B.0-9.g] 97 (77123 — 14.0 {(92-21.2)
Marth Carolina 20,725 135 6.5 (bh-77) 6.4 (52-8.0) i I a) 410 (2.0-8.8) 125 (1.8-88.7) 19 (0.3137)
South Camolina 23,19 140 6.0 (5.1-7.1) 6.0 (4.8-7.6) 55 [4.2-7.1) 4.4 4 G) — 45 (0.6-32.0)
Utah 26,108 196 75 (65-86) 80 (69-93)tt 55 (1.4-22.0) }T*rf — 22 (0.6-8.8)
West Virginia 21.472 153 71 (61-8.4) 68 (5.7-8.0) 6.4 (29-14.2) — — —

Source: Population data were abtained from CDC’s Mational Center for Health Statistics vintage 2004 postcensal population estimates (7.3).
* Per 1,000 children aged 8 years.

ADDM Investigators. MMWR, 2007
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Research models by country

Drexel

Freestanding
Etiologic Studies

Prevalence Combined
Surveys Retrospective Birth Cohort Designs

w UK wUS w Denmark w Australia
wUS w Denmark w Scotland w UK
w Aruba w Norway w Norway
w Canada w US w Denmark
w Sweden w Bangladesh (Faroe Islands)

_ J w South Korea
w Finland w India
w Portugal w China
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Age standardized breast cancer incidence rates per 100,000

B <193 B <261 <360 B <541 B<96

Parkin DM Oncogene, 2004
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Location specific opportunities...

n>80 000

B Chericals known to be toxic to human B Chemicals known'to be
nesrederelopment neurotoxic in experimants
[ Chericals known to be neurotoxic Bl Chemical universe

in human beings

Figure 2: Diagram of the extent of knowledge of neurotoxic chemicals

Of the thousands of known chemicals, only a small fraction have been proven to
cause developmental neurctoxicity in humans. Although this evidence dees not
represent the true potential for Industral chemicals to cause
nevrodevelopmental disorders, assessments of need for preventive measures
nonetheless rely on that information.

Grandjean and Landrigan. Lancet 2007
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