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Evidence level of epidemiologic
studies

Evidence
Level

Study Design

Data
collection

Unit

# subjects

Period

High

Randomized
Controlled Trial

Pro-
spective

Individual

1,000-
100,000

10y rs

Cohort study/Nested
case-control study

Pro-
spective

Individual

10,000-
1,000,000

10y rs

Case-control study

Retro-
spective

Individual

100-1000

2-3yrs

Cross-sectional study

Cross
sectional

Individual

100-1000

Ecological study

Cross
sectional

Population

<100 pops

Time series

Cross
sectional

Population

One
population

Expert opinion




Quality ofi evidence depends on the
ACCUIEG) Ol CXOSUICYIIEESUIECITIEINS

Questionnaire vs. Biological marker
s Quantitatve vs. gualiative
n Categony vs. Dose response

a Questiennaire dees not take Into account
Inter-individuali varation: in netanolism
many’ exposure pathway.

Measurement error in EXPOSUIE asSessment
a Validity off EDC Inf seruny/adipese tissue

s Confoundead by endogeneus and other exegenous
estrogen exposure




Quality of evidence also depends
ORI e Sit/a)y aesign

Prospective Vs. retrespective
s Selection hias

|nterventional vs. observational
s Confounder assessment

Numiber of highrguality studies
= Consistency ofi the results

| would rather emphasize the
difficulties in conducting epi studies




Summary off EDC epi studies
Report from MEHLW WG for health
effects of EDC

Epldemlologlcal study: Searclhied oy Pukivied
Disease AND human AND

s (Insecticides OR pesticides OR' chlorinated! hydrocaribens OR
pesticides OR chlennated hyadroecarbons OR pehs OR bisphenol
OR phenel OR! phthalate OR styrene OR furan OR' erganetin OR

diethylstilbestroll OR ethinyl estradiol)
= Until 2004.10.31

Diseases

= Cancer
Breast, endoemetrium, evary, prostate, testis, thyroid
= Other diseases

Thyroid, hypospadias, crypterchidism, child develepment, sperm
count, allergy




List of the studies conducted for
diseases and EDC by study: desian

Nested | Retro. | Cross Eco- For
CaCo | CaCo | sectional | logical | Japanese

Breast (2 8 14 38 6 6 0
Endometrum | 2 0)
Ovary 8 3
Prostate 24 10
Testis 19 7
T hyroid 6 3
hypospadias 8 2
cryptorchidism | 13 | 1+1
Child develop. 39
endometriosis §)
Thyroid function| 15
Sperm count | 30

allergy 5

Total | Cohort
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Points to consider 1

Why are there many: ecolegical studies!in
cancer but not In other diseases 2

s Monitoering system; fior incidence and mortality,
N population: differs amoeng| diseases

Cancer: incidence from cancer registry/, moertality.
firem) vital statistics

Other diseases: Very fiew diSeases; liave disease
registry/, vitall statistics IS ne use for nenfatal
diseases




Points to consider 2

Wy are: conort studies common ?

s Exposure of interest 1s mainly: DES er occupational exposure
such as, pesticide users

s Retrespective definition of cohort
Retrospective definition; ofi expoesure, o bielegicall measurements
“histerical cehort” study.

Why can nested case-control study (=prospectives study.
USIng stored biologicali specimen e done enly fier
Cancer 7

s Use off already existing multipurpese cehert

Stored sample, other exposures; and endpoeint ascertainment
system can be used

Example: Nurses’ Health Study,




Diificulties, In cenducting
CONEIL study 1R Japan

An example frem; JPHC Study.




Cohort |

All the residents
with age 50-69

Ninohe, Iw
(12,291)

Yokote, AKi
(15,782)

Saku, Naga
(12,219)

Katsushika,
(7,097)

Chubu, Okina

Cohort |
Cohort Il

Map of JPHC Study area

5 year follow-up survey
guestionnaire

Cohort Il
All the residents with

d Age 40-69 at 993
e Kashiwazaki, Niigata
’ (3,571)

Mito, Ibaraki
(21,467)

Suita, Osaka
(16,437)

Chuo-higashi, Kochi
(8,606)

Kamigoto, Nagasaki
(14,624)

Miyako, Okinawa
(14,109)

* Public Health Center,
Prefecture (# of
subjects)



Self-administered questiennaire
- JPHC Study/, Baseline surnvey: -

Cohort |l  (FFQ 44 items)
e 14 pages color-printed questionnaire
(Partly modified for Cohort II)
»Past medical/Family history
»Smoking and drinking
»Physical activity

» Stress and social support
»Residential / Occupational history
»Chemical and other environmental

exposure
»Personality
»Reproductive history
»Diet
»44 or 46 food item FFQ
»4 or 5 frequency categories
»Some with portion size
»Validation study was done for ~500 subjects




Collection ofi blood samples
- JPHEC Study, Baseline suinvey: -

« 10 ml peripheral blood In
heparinized tube

e centrifuged within 12 hours
e 3 tubes (1 ml) for plasma

e 1 tube (1 ml) for buffy layer
e stored at -80




Conduct off guestionnaire survey

=80% participaton rate fer 140,000
SUBJEcts

s Questionnaire delivered: to house and collectea
severalldays later

m >1,000 coordinators

—35%0 Participation! rate fior Bloed sampling
s Collectediat the health check-up examination
x Informed consent and veluntarismi in Japanese

Costly




Events collected during the
fiellow-Up

eMortality: Population registry at local municipalities
Death certificates at public health center

eMigration: Population registry at local municipalities

elNcidence (cancer, cerebrovascular disease and ischemic heart disease):
Medical records at local hospitals
Population-based registry (Prefecture-wide) for cancer

Registration Form
for
Cancer, CVD, IHD




Diificulties in follow-up
ascertainment of diseases

No good existing| source of menitering diseases
x Only: cancer registry: buit quality’ Is; Aot se geod

Voluntary report frem hoespiitals
a No ncentives off hospitial decters

Active collection by hespital visit
x Many hoespitals shieuld e covered i study: areas (esp. i
Tokyo, Osaka, etc.)
Self-report Is not reliable
a POor: cancer, cardiovascular diseases

» Moederate: Diabetes: Mellitus
IHealtih check-up exam

s Good: Cataract




Diificulties; in follew-up

Many: resources are needed
= NONey, erganization, people
Pooer Secial understanding for researeh

x Privacy pretection regulations anal informed
consent

= No unigue D' such as secial security aumieer




Reguired events and sample size for 10

year follow-up: In; crude analysis
Relative Riks in the 5th quintile

Rate in the 1st exposure

quintile (1/100,000)
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n
# of death

n
# of death
n
# of death
n
# of death
n
# of death

3,979,000

497
796,000
497
398,000
497
199,000
497
133,000
497
40,000
497

2 sided alpha=0.05 and power=80%

1,225,000

184
245,000
184
123,000
184
61,000
184
41,000
184
12,000
184

434,000

87
87,000
87
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87
22,000
87
14,000
87
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87




Why few: studies conducted In
Japan?

Poeoer availanility off disease meniterng
system

Costly

Eew: existing| cehort with sufficient cases
and bielegicall specimen




OlieIavallaeaa eslgisy




List of the studies conducted for
disease and EDC by study. de5|gn

Breast

Total

[

Cohort
38

Nested
CaCo

14

Retro.
CaCo

38

Cross
sectional

6

Eco-
logical

6

Japanese
0

Endometrium

2

0

Ovary

8

3

Prostate

24

10

Testis

19

7

T hyroid
hypospadias

6
8

3
2

cryptorchidism

13

1+1

Child develop.

89

endometriosis

§

NN OO O|0O |0 |0 |0

Thyroid function

15
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Sperm count

30

allergy

5
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Points to consider 3

New study: IS mecessary.

s [0 obtain sufficient bielogicall matenals

s Prospective study takes cost and tinme

s evidence level should be asi high' as possible

Avallanle design IS retrospective case-
control study




Ani example firom Chilahood
leukemia Stud

Objective
s [0 Investigate the factors related
10’ the'incidence of childheoad! LA

Study design

s Populatien-hased

m rretrospective case-controll study.

Factors of interest

a Lifie-style factors and family history,

n Electric Magnetic Field exposure

n Chiemical anoreierrenvirenmental exposure

Kabutoe et al. Int J Cancer (/n press)




Biggest difficulty:

oW participation rate

312 cases and 603, controls frem all’ ever Japan
s Originally’ 500 cases and 3 matched contrels were planned

Case participation rate: 50%

a Case refierrals firem childheed leukemia group
s Accessibility: to cases was difficuli

s —380% participation ence: referred

Controel participation rate: 30%
= 10 Controelicandidates were selected from the resident
[egistration system
Handwriting frem the list

a Participation request y: Mail
—30% Is typical for malil survey
30% cannot rule eut selection bias
\Validation study to prove no selection bias




Retrospective Case-Control stuay

Populatien-hased
s Better bui difificult ter sample: control randemiy from: the' population
WhIch case: arises
Difificulty’ i Identifying seurce population for cases

Diiificulty in random sampling
= List making, rejection to participate in the study

s Costly te ebtain measurements at home
s NeieasinlenprJanan

IHespital-hbased
s More feasible but net a random sample from the poepulation Whaich
CASe alses
Noe assurance ofi randoemness

Risk off expoesure Is underestimated iii disease ofi control subjects Is
associated withi the exposure

. FeasipleNnJaparn




Feasible design for new EDC epi stuay

Histoerical cohort study

Drug| use/occupational
EXPOSUrE In category.

Few! information

Same

VDIl ENIR eGSR/ GF
GeieNsravaizisie

~1 vear

Severalhundreds

>#f cases x 100

<$ million

accuracy ofi exposure &
confounder information

i Exposure @

Confounder

Population which cases
and controls occur

Target Diseases

Research Period
# of cases needed
Number of subjects

Cost

Quality depends on:

Retrospective case-
conirol study

Bielegical mEASUEMERS
pURaEINCIZgROSIS

QUESHORIAIE UL Eiiter
clfzlejrlos]s

N@ assurance

One

Severall years

Severalthundreds

# cases X 2-6

$ several million

selection bias &
confounder information




Summanry. of difficulty and proposal
fior conducting Prospective stuay

Histercal cenort Stld)
a Difficulty, depends on collection of Incidence data

= Exposure information may be obtained It past
exposure Is identified retrospectively such as DES, use
Or eccupational exposure

Nested case-control studies: (w/biological

Specimen)

s New study:Is Very costly.

n Use of existing conont studies IS practicall i It exists

CollalerationWithr other EpI0EmIoiogIStS IS
critical




Summanry. of difficulty and proposal
fior conducting retrespective study.

Case-control stidy

s Pepulation-hased: case-contrel studies
Impossible i the ISt off pepulatien: Isi not availalle

Low: participation| rates dees not assure ne;selection
Bias

n HOSpitaIEIESE CaSE-CoNtel SIUEIES

V5L Ieas/vle des/g Buit- ne; assurance: 6fi No
selection ias;, I.e. cemparanility ofi cases and' control

Collaporation withrclinicians: Is crtical
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