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IARC Report to the Union for International Cancer Control (UICC) on

the Interphone Study
Conclusions International Agency for Research on Cancer

Y World Health
Organization

Glioma and meningioma -
Overall, no increase in risk of glioma or meningioma was observed with use of mobile phones. There
were suggestions of an increased risk of glioma at the highest exposure levels, but biases and error
prevent a causal interpretation. The possible effects of long-term heavy use of mobile phones require
further investigation.

Acoustic neuroma

There was no increase in risk of acoustic neuroma with ever regular use of a mobile phone or for users
who began regular use 10 years or more before the reference date. Elevated odds ratios observed at the
highest level of cumulative call time could be due to chance, reporting bias or a causal effect. As acoustic
neuroma is usually a slowly growing tumour, the interval between introduction of mobile phones and
occurrence of the tumour might have been too short to observe an effect, if there is one.







The Interphone study The :
Mobile madness Economist

Please press “recall”

One problem was what statisticians call selection bias. Interphone began by gathering a group of people who had had the cancers of interest
(glioma, meningioma, acoustic neurinoma and parotid gland tumour) and questioning them about their past use of mobile phones. The

researchers then approached a number of healthy people in order to compare them with the cancer patients, and find out if there was a
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Thermographic Image of the Thermographic Image of the
head with no exposure to head after a 15-minute phone
harmful cell phone radiation. call. Yellow and red areas
indicate thermal (heating)
effects that can cause
negative health effects.
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Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’s health.
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Explain the critical importance of evidence in advancing public health knowledge. B2 SEE R ARLFEMNBINEEY -
Explain effects of environmental factors on a population’s health. f2f# %5 Fld A v B P B o
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Explaln the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health.
BEEMESEUH EAANBERENTGAORRPAMENAE -

Explain the critical importance of evidence in advancing public health knowledge. BEEREIER AREEMBIHWEEZY -
Explain effects of environmental factors on a population’ s health. FERIERRE A DRENTZ -
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MERCURY EESIREME ? — 555
2l POISONING i m
AND AUTISM -

m
It isn’t a coincidence.

POISONING IN CKILDBEN

Loss of Speaech
Social Withdrawal
Reduced Eye Contact
Repetitive Behaviors
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£ 7T 3 (Cohort study): & +* 5|34 $

7
C

_ad
OR—bC

- 100
X X total . / 161000 _ 0.62% _[FEE
Y 1,000 300 1,300 300/ 509 0-66%
Y 160,000 | 45,000 | 205,000 000
total | 161,000 | 45300 @ 206,300 OR=—1 00 50.94{0.9375)
| 45000
my=0.2 T =0.5
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X X total
Y | 1,000 300 1,300
Y 160,000 45,000 205,000
total 161,000 45,300 206,300
Tiyy = 0.9
X X total
Y 900 60 960
Y 64,000 9,000 73,000
total 64,900 9,060 73,960

myy = 0.9 (F&Exhe A HEEE)
_ﬂ_@ F‘i ﬂ.% '_':;?J‘j

myp = 0.4 (FH&ERRKE
gy = 0.2 (REXZRSEALFE
gy = 0.2 (RERRKD

_7?:;)

ig‘i 1—'? '_I:%T)

A B
Y
13 b _ ad
| OR= 22
7l 5
1000 .
RR = % 61000 _ V-62% [F752
300 0 66% S
45300 0"
HO0 0 60000
= . 75
OR = %0/ =0.94(D.9375)
45000
%
(overestimate)
900,/ 1399
RR = 6064900 _ 0;— 600 _Bre
9060 "
900
9000

14




*Jh b ¥ A 3 3K 3+ (Case-Control study)
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Trinity Bridge




v &4 i £ (Recall bias)

 Retrospective study : XB
“Someone subsequently diagnosed Y|

with a brain tumour might easily "M
be biased. .. . i
to exaggerate the former...” ‘ ’

 Does recall-bias lead to under-estimation or

over-estimation of association between the use of
mobile phone and brain tumour?

—>they may lead to over-estimation
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HCR=any combination of hormone therapy and/or chemotherapy
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« "Comparability" problem

* Bias due to selection

— Types of selection bias
« Membership-bias
 Berkson bias (admission-rate bias)
« Neyman bias (incidence-prevalence bias)
* detection bias (non-respondent bias)



Self-selection and bias in a large prospective pregnancy
COhOI’t in Norway Paediatric and Perinatal Epidemiology, 23, 597—608.

Selected
Cohort . Birth
(M 0 Ba) 7 utcomes

Birth outcomes

Population

Exposure Outcome



Total population

MoBa participants

Ratio of relative

Background characteristics No. (%) No. (%) frequencies [95% CIJ°
Maternal age at delivery”
<25 years 67 707 (17.0) 8734 (11.9) 0.70 [0.69, 0.71]
25-34 years 266 171 (66.7) 52 638 (71.5) 1.07 [1.07, 1.08]
>34 years 64 961 (16.3) 12 207 (16.6) 1.02 [1.00, 1.03]
Marital status®
Single 25 547 (6.4) 2599 (3.5) 0.55 [0.53, 0.57]
Cohabiting 172 287 (43.2) 33930 (46.1) 1.07 [1.06, 1.07]
Married 195 944 (49.1) 36 732 (49.9) 1.02 [1.01, 1.02]
Parity
0 162 983 (40.9) 31763 (43.2) 1.06 [1.05, 1.06]
1 142, 211 (35.7) 26 486 (36.0) 1.01 [1.00, 1.02]
2 65 770 (16.5) 11 840 (16.1) 0.98 [0.96, 0.99]
>2 27 885 (7.0) 3490 (4.7) 0.68 [0.66, 0.70]

Previous stillbirths
0
1
>1

Maternal asthma
Yes

Maternal epilepsy
Yes

Pregestational diabetes
Yes

Chronic hypertension
Yes

232 408 (98.5)
3220 (1.37)
238 (0.10)

16 468 (4.1)
3066 (0.77)

2701 (0.68)

2232 (0.56)

41 402 (99.0)
387 (0.93)
27 (0.06)
3155 (4.3)
554 (0.75)

415 (0.56)

376 (0.51)

1.00 [1.00, 1.01]
0.68 [0.62, 0.74]
0.64 [0.42, 0.86]
1.04 [1.01, 1.07]

0.98 [0.91, 1.06]

0.83 [0.76, 0.91]

0.91 [0.83, 1.00]

All deliveries

398 849 (100)

73 579 (100)




Exposures and

Total population

MoBa participants

Ratio of relative

pregnancy complications No. (%) No. (%) frequencies [95% CI]°
In vitro fertilization
Yes 7353 (1.8) 1542 (2.1) 1.14 [1.09, 1.19]
Smoking®
Unknown 60 254 (15.1) 9512 (12.9) 0.86 [0.84, 0.87]
No 295618 (74.1) 59 548 (80.9) 1.09 [1.09, 1.10]
Yes 42 977 (10.8) 4519 (6.1) |0.57 [0.55, 0.58]
Multivitamin use*
Unknown 66 443 (16.7) 10 310 (14.0) 0.84 [0.83, 0.85]
No 225 628 (56.6) 37 391 (50.8) 0.90 [0.89, 0.90]
Yes 106 778 (26.8) 25878 (35.2) 1.31 [1.30, 1.33]
Folic acid use*
Unknown 66 443 (16.7) 10 310 (14.0) 0.84 [0.83, 0.84]
No 185 974 (46.6) 24 551 (33.4) 0.72 [0.71, 0.72]
Yes 146 432 (36.7) 38718 (52.6) 1.43 [1.42, 1.44]

Medication use?
Yes
Gestational diabetes
Yes
Pre-eclampsia
Yes
Placental abruption®
Yes

85 300 (21.4)
3444 (0.86)
15 879 (4.0)

1726 (0.43)

17531 (23.8)
587 (0.80)
2861 (3.9)

282 (0.38)

1.11 [1.10, 1.13]

0.92 [0.86, 0.99]

0.98 [0.94, 1.01]

0.88 [0.79, 0.98]

All deliveries

398 849 (100)

73 579 (100)




Exposure-outcome associations

Total population (n =391 011)

MoBa participants (n =72 159)

UOR

AOR [95% CI]°

UOR

AOR [95% CI]°

Ratio of AORs
[95% CI]*

Smoking and low birthweight(<2500 g)
Smoker!

Smoking and placental abruption
Smoker

Smoking and stillbirth
Smoker?

Chronic hypertension and gestational diabetes
Hypertension

Birthweight and neonatal death®
Birthweight <2500 g

Vitamin use and placental abruption
User of vitamins'

Parity and pre-eclampsia
Parity 0
Parity 1
Parity 2
Parity >2

Marital status and preterm birth (<37 weeks)
Single
Cohabiting
Married

1.89
1.72
1.32
2.55
30.2
0.72
1.00
0.46
0.43
0.44
1.00 Reference

0.71
0.67

1.85 [1.76, 1.94]
1.73 [1.50, 1.98]
1.19 [1.06, 1.34]
2.31 [1.72, 3.09]
30.2 [25.9, 35.3]
0.74 [0.66, 0.83]
1.00 Reference
0.47 [0.45, 0.49]
0.43 [0.40, 0.45]
0.43 [0.39, 0.46]
1.00 Reference

0.77 [0.73, 0.81]
0.75 [0.72, 0.79]

1.88
1.95
1.45
2.81
37.7
0.72
1.00
0.45
0.44
047
1.00 Reference

0.64
0.58

1.77 [1.53, 2.05]
1.85 [1.24, 2.74]
1.31 [0.87, 1.97]
2.59 [1.28, 5.25]
43.1 [28.7, 64.8]
0.75 [0.57, 0.99]
1.00 Reference
0.46 [0.42, 0.50]
0.44 [0.38, 0.50]
0.46 [0.37, 0.58]
1.00 Reference

0.70 [0.60, 0.81]
0.67 [0.57, 0.78]

0.95 [0.83, 1.10]
1.07 [0.70, 1.50]
1.08 [0.69, 1.55]
1.12 [0.45, 1.95]
1.43 [0.98, 2.07]
1.01 [0.79, 1.31]
1.00 Reference
0.98 [0.90, 1.07]
1.03 [0.90, 1.15]
1.07 [0.87, 1.32]
1.00 Reference

0.90 [0.79, 1.04]
0.89 [0.78, 1.03]
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Periodontology

A prediCtiOn mOdeI for Abstract

Aims: The aim of this study was to predict periodontal disease (PD) with demo-
' ' ' graphical features, oral health behaviour, and clinical correlates based on a
pe rIOdontaI d ISease: mOdel | I ng national survey of periodontal disease in Taiwan.
Materials and Methods: A total of 4061 subjects who were enrolled in a cross-sec-
tional nationwide survey on periodontal conditions of residents aged 18 years or

and Val idation from a National older in Taiwan between 2007 and 2008 were included. The community periodon-

tal index (CPI) was used to measure the periodontal status at the subject and sex-

' tant levels. Information on demographical features and other relevant predictive
Su rvey Of 406 1 Talwanese factors for PD was collected using a questionnaire.
Results: In our study population, 56.2% of subjects had CPI grades >3. Perio-
ad u |tS dontitis, as defined by CPI >3, was best predicted by a model including age, gen-
der, education, brushing frequency, mobile teeth, gingival bleeding, smoking, and
BMI. The area under the curve (AUC) for the final prediction model was 0.712
(0.690-0.734). The AUC was 0.702 (0.665-0.740) according to cross-validation.

Lai H, Su C-W, Yen AM-F, Chiu SY-H, Fann JC-Y, Wu WY-Y, Chuang S-L Conclusions: A prediction model for PD using information obtained from ques-
Liu H-C, Chen H-H, Chen L-S. A prediction model for periodontal disease: tionnaires was deve.loped. T_he feasibility of its application to risk. stratification of
modelling and validation from a National Survey of 4061 Taiwanese adults. J Clin PD should be considered with regard to community-based screening for asymp-
Periodontol 2015; 42: 413-421. doi: 10.1111]jepe.12389. tomatic PD.
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13 examiner +1 standard examiner
4601 subjects

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. fZEE MBS M
TARMBERBERIGAODRERFAMENAS - 75
Explain the critical importance of evidence in advancing public health knowledge. BEEZREER AXREENHTNEEY
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PROPERTIES OF CPI
MEASUREMENTS

Free of PD Mild Mild Moderate Severe
CPI=0 CPI=1 CPI=2 CPI=3 CPI=4
A N j¥\
Epidemiological (WHO, 1997)
Study Examiners Examinee
district individual Sextant Tooth Site
Dr. A e
Dr. B ‘ =" ri*lm/r cii @
. Dr. C § @ fé* ;:?.:
Silent st ' e
- PREE L N §
Periodontal 3 g =

g aesS
Disease (PD) 4— Gold standard | sneiss .
(Hierarchical Data Structure)

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FZEEHEE M
FERRBEREBERFEAODRERRDENAS -

Explain the critical importance of evidence in advancing public health knowledge. BEEFEEHBARBFEMBINEEHE 26



DESCRIPTIVE DATA

@ Percentage of CPI score at site level by the examiners from different regions (Site level, n=28,008)

S: gold standard; A-K: examiner from different regions; (1) and (2): 15t exam and 2"d exam, respectively

Morth- Keelung Morth - Taipei Central- Changhua
100% — 100% oo oo o o [ == 100% | o om Tom ==
20% 90% 90%
80% 80% 80%
- mCPI=4 o mCPI=4 o mCPI=4
70% F0%: 70%
&0% CPI=3 &0% CPI=3 s CPI=3
50% 50% 50%
40% = CPI=2 40% mCRI=2 40% mCRI=2
0% = CPI=1 0% = CPI=] 0% = CPI=]
20% 20% 20%
10% CPI=0 10% CPI=0 10% CRI=0
0% 0% 0%
AN) A2) BT} B2)| SO 820 | [(n=3,840) Q) 2y D) D@ | S 82 | (n=5,604) EN} E2) F1) F2) | s s2) | (h=5,940)
I I I
Gold standard _ Gold standard . Gold standard
South-Tainan 1 South - Tainai East - Taitung
100% | g 100% — 100% puu mm mm g wm mm
20% I I I 20% 20%
80% B0% 80%
o mCPI=4 . mCPI=4 o mCPI=4
70% 70%: 70%
60% CPI=3 80% CPI=3 60% CPI=
50% 50% 50%
40% = CRI=2 40% mCRI=2 40% CRI=2
0% = CPI=1 0% = CPI=1 0% = CPI=1
20% 20% 20%
10% CPI=0 10% CPI=0 10% CPI=0
0% 0% 0%
G} G(2) HOY H2)| SO S(2) | [=5,046) 02 N1 N2 s s | (n=2,796) KUY K2y L) L2 (S 8@ | (h=4,782)
Gold standard Gold standard Gold standard

¥ Measurement varied with regions; there is difference between examiner and standard examiner

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. fZEE HEE M

FERMBERERIMAOREFFINENAS - 27
Explain the critical importance of evidence in advancing public health knowledge. REEA TR AEFEANHSIHNEEHY



Risk factors & PD

- Nationwide Survey -

@ The odds ratio for smoking and PD
Variable (0] 2.50% 97.50%
Smoking(Yes vs No) 2.63 2.19 3.18

€ Measurement error without correction

Variable aOR 2.50% 97.50%
Age 1.06 1.05 1.07
Education(Low vs. High) 1.36 1.11 1.66
Gender(male vs female) 1.32 1.07 1.65
Obesity(Yes vs No) 1.10 0.913 1.42

Smoking(Yes vs No) 1.53 2.50

€ Measurement error with correction

Variable aOR 2.50% 97.50%
Age 1.08 1.07 1.10
Education(Low vs. High) 1.59 1.17 2.16
Gender(male vs female) 1.57 1.15 2.14
Obesity(Yes vs No) 1.24 0.90 1.73

Smoking(Yes vs No) m 1.88 3.79

28



5 52 70 28 (MISCLASSIFICATION)

## 77 [o) 14 (Non-differential error)
BURK E (Sensitivity) =Pr(Z=1|X=1) §T5043SE
1% R & (Specificity) =Pr(Z=0|X=0) f5C &SP

B 75 [o]14 R Z (Differential error)
BURK E (Sensitivity) =Pr(Z=1|X=1, Y=y) GE5C/SSE,
%5 2 [E (Specificity) =Pr(Z=0|X=0, Y=y) 5EFC/SP,

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FZEEHEE M
TARRBBERBRIMAODRRERFADENAS -
Explain the critical importance of evidence in advancing public health knowledge. SREBZEEER AHFEMBIHWEZNE o
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OB Kt it I8 2 B Jm fia an 70 #H

- DIET5 014 1% Z (Non-differential error) &l

B(1) (0)

I 58 (Exposure)(X)

&% (Disease) IE=IE) 400 200
(Y) 3H(0) 600 800

_ 1000 1000

¥y /A f EE1BRR=(400/1000)/(200/1000)=2

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FFEE MBS M
FERRBEREBERFEAODRERRDENAS -
Explain the critical importance of evidence in advancing public health knowledge. BEEFZB TR ALBEMBFIHNEENE 4



( ) mE,J\EE(X 1) _ = J% (Disease)(Y)
- A1) )

HXERoH B(1) 320 60 380
(Classified status) (Z) #\/Ti\(O) 80 540 620

- 1000
I T

(B) EHKRE(X=0) -
. A1) (o)

H=EmnE A(1) 160 80 240
(Classified status) (Z) #(0) 40 720 760

DO 200 s00 1000

BT % x SRR # > » |+ £ (Non-differential error)
= Rt (- B E)(l— BB TR B (SE,)=Pr(Z=1]Y=1, X=1)=320/400=0.8
BREXRAR+(1-BARNMI-RED) % (SP,)=Pr(Z=0]Y=0, X=1)=540/600=0.9

M 78R4 (NPV
& P FRRMA ( )(1-ﬁﬁ$)x#§ﬁ-)§ s B (SE)=Pr(Z=1]Y=1, X=0)=160/200=0.8

TEAEX(IRRE) T (- BAEx(EER) 4B B (SP,)=Pr(Z=0]Y=0, X=0)=720/800=0.9

e RAE (PPV)

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FFEE MBS M

FERRBEREBERFEAORERRDENAS - A
Explain the critical importance of evidence in advancing public health knowledge. #EEFZE TR ALBEMBFPHNEES



(C)iRZEEFRFRA AT - R (Disease) 1R 52 (Exposure) Eifd 73

I Y T T
I Al O

B ERD#H B(1) 380 240
(Classified status) (Z) () 620 760

_ 1000 1000

*H%ﬂ—tl} |:|31ERR (380/1000)/(240/1000)=1.58
Fﬂ’ﬂf e - HEEREMRECEE 2K A1.58
= 5 At E FF Ak BEEREMRLEEEA

1§1E(underest|mat|on, toward the null) Z1&H

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FFEE MBS M
FERRBEREBERFEAODRERRDENAS -
Explain the critical importance of evidence in advancing public health knowledge. BREEFZ TR ALBEMFHFIHNEENE 4
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i BIE IR At T 2 RER faan 0 #H

- B 04 R Z= (Differential error) &%l

EEEI

fls

(Exposure)(X)

I A0 O
Y A1) 600 400 1000
(Disease) (Y) [Ei{(o) 300 700 1000

S 2B EEEOR=(600x700)/(300x400)=3.5

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FFEE MBS M
FERRBEREBERFEAODRERRDENAS -
Explain the critical importance of evidence in advancing public health knowledge. BREEFZ TR ALBEMFFIHNEENE 4



1E§E§L?a’f’*_:'f$ﬁﬁ% ?UsﬁmFF(Dlsease):“/ﬂ RiEUEN
(A) ERFEER(Y=1)

7@“(1 ) #E(0)

120 660
280 340
400 1000
(B) EREERE(Y=0) £& (Exposure)(X)
%ﬁu) ##%(0)
HERENH B(1) 180 70 250

(Classified status)(Z) #|O) 120 630 750

_ 300 700 1000

Bt AR (PPV) ) 3 = @ (LR £ (Differential error)
_ BITH xBAK s B (SE,)=Pr(Z=1|X=1, Y=1)=540/600=0.9
AR xBEE+(1- BAEX1-HEE) # B A& (SP,)=Pr(Z=0[X=0, Y=1)=280/400=0.7
A (NPV) R R (SE,)=Pr(Z=1|X=1, Y=0)=180/300=0.6

_ (%47 %) x 5 R ,
TBAEX(-BRE)+ (1 - B E)X(ERER) 32 & (SP,)=Pr(Z=0|X=0, Y=0)=630/700=0.9

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FZEE HEE M

FERMNBERERIEADRERFNENAE - u
Explain the critical importance of evidence in advancing public health knowledge. BBEERZEEHBARFEMHBINEEH




(C)FRZiR

p=111 2

24T - =iR(Disease) 1 R B (Exposure)E il 9 %

HERENHE

(Classified status)(Z)
A(1) #(0)

%" (Disease) =) 660 340
(Y) #(0) 250 /750
1000 1000

5 HELLIEOR=(660x750)/(340x250)=5.82

TEIREEE RO HE - BEILEWE3.5 EF45.82

ERINE AER R ER D AR BS R RERIEES
= 1d (overestimation, away from the null)

Explain the role of quantitative and qualitative methods and sciences in describing and assessing a population’ s health. FFEE MBS M
FERRBEREBERFEAODRERRDENAS -

Explain the critical importance of evidence in advancing public health knowledge. BREEFZ TR ALBEMFFIHNEENE 4



AR E L ARY ThY LT
BT A
Randomized Controlled Trial, RCT

Sy: tic
R d
S
Randomized
Controlled Double R CT

Blind Studies

Cohort Studies
Case Control Studies
Case Series
Case Reports
Ideas, Editorials, Opinions
Animal research

In vitro (‘test tube’) research



R @& ¥ ¥ (Evidence-Based Medicine, EBM)

%Tﬁﬂ%&%xx%imﬁ%’nﬁ§§#ﬁ‘%;mp;
KA #FH (Evidence-Based Medicine, EBM) *

— (1) ST 18 4 = ¥f BB 323k (randomized trial, RCT)
-%%lﬁﬂéi%imm)

— (2) = p& = 3 (prospective study)
© Fliakzowm g EEREH A IR
c HIFETFFE B A

- (3) )ﬁ]wdﬁﬁmﬂ 1 (case-control study)
¥ o %in—iﬂ‘ﬁi RS
R Nhl S RN E 4

_ (4) ¥ t&frﬁp %1, (cross-sectional study)
© FE AR - PR R GURE




