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The miasma theory held that dise

ases such

as cholera, chlamydia or the Black Death were
caused by a miasma (Miaoua, ancient Greek:
"pollution”), a noxious form of "bad air.

/::

In China, miasma ( J&%; %5, %) is an old

concept of iliness, used extensive
Chinese.
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Cases of Cholera
by Date of Onset
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London Epidemiological Society (1850)
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Scientific epidemiologists (1863)
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Robert Koch (1843—1910)
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A brief history of epidemiology

——the development stage of epidemiology

e 1948 - Framingham cohort study begun to study coronary
artery disease

e 1948 -1949, Doll and Hill apply case-control study design
to establish smoking as cause of lung cancer

« 1951 -1956, Doll and Hill apply cohort study design to
confirmed the causal link between smoking & lung cancer

« 1976 Miettinen O. Estimabllity and estimation in case-
referent studies. Am J Epidemiol. 1976;103(2):226-35.
« 1980 - DNA fingerprinting, Micro-computing industry
begins
« 1982 - AIDS epidemic recognized in US.
Cox proportional hazards regression analysis
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im13im#Es8: Case-control Study and Cohort
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BRITISH MEDICAL JOURNAL

LONDON SATURDAY SEPTEMBER 30 1950

SMOKING AND CARCINOMA OF THE LUNG
PRELIMINARY REPORT
BY
RICHARD DOLL, M.D., M.R.C.P.
Member of the Statistical Research Unit of the Medical Research Council
AND :
A. BRADFORD HILL, Ph.D. D.Sc.

Professor of Medical Statistics, London School of Hygiene and Tropical Medicine; Honorary Director of the Statistical
Research Unit of the Medical Research Council
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The Data

Between April, 1948, and October, 1949, the notifications
of cancer cases numbered 2,370. It was not, however, pos-
sible to interview all these patients. To begin with, it had
been decided beforehand that no one of 75 years of age or
more should be included in the inquiry, since it wasunlikely
that reliable histories could be obtained from the very old.
There were 150 such patients. In a further 80 cases the
diagnosis was incorrect and had been changed before the
almoner paid her visit. Deducting these two groups leaves
2,140 patients who should have been interviewed. Of
these, 408 could not be interviewed for the following
reasons : already discharged 189, too ill 116, dead 67, too
deaf 24, unable to speak English clearly 11, while in one
case the almoner abandoned the interview as the patient’s
replies appeared wholly unreliable. No patient refused to
be interviewed.

42



TaBLe IV.—Proportion of Smokers and Non-sgnoke{s in Lung-
carcinoma Patients and in Control Patients with Diseases Other

Than Cancer

‘ No. of

k No. of ‘ Probability
Disease Group Non-smokers | Smokers | Test
Males: P [
Lung-carcinoma patients (649) 2 (0:3%) 647 - P (exact method)
= 0-00000064
Control patients with diseases
other than cancer (649) 27 (4:2%) 622 |
Females: '
Lung-carcinoma patients (60) 19 (31:7%) 41 28 = 576;n = 1
0:01<P<0:02
Control patients with diseases | |
other than cancer (60) 32053320 | 28 ;
e Qi |
Male: Female:

Chi-seq=20.3, P=6.62 x 10 ®
OR=14.04 (4.44 — 44.32)

Chi-seq= 5.76, P= 0.016
OR= 2.47 (1.11 — 5.50)
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Cornfield J. A method of estimating comparative ratesfro
m clinical data. Application to cancer of the lung, breast
and cervix. J Natl Cancer Inst 1951; 11(6):1269-1275.
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J Matl Cancer Inst. 1951 Jun;11(6):1289-75.

A method of estimating comparative rates from clinical data; applications to cancer of the lung,
breast, and cervix.

PMID: 14861651

o Cornfield (1951) nonethe-
less showed that the relative risk, r, is well approximated for diseases with
small risk by the exposur€odds ratioY P(E|D)/P(E|D))/(P(E|D)/P(E|D)),
which is estimable from case-control data. The validity of this estimate
depends on the assumption that the cases and controls are representative
(with respect to the distributions of exposure) of cases and controls in the
general population. (Schlesselman (1982), however, gives conditions under
which cases and controls are each nonrepresentative but the biases compen-
sate in such a way as to yield unbiased estimates of r.) It is this remarkable
ability of the case-control study to yield estimates of relative risk, a parameter
of evident relevance to etiologic studies, that accounts for the wide popularity
of the method.

Although Cornfield was the first to show formally that the relative risk
could be estimated from a case-control study and that absolute exposure-
specific risks could be estimated if P(D) were known in addition, Doll and







Doll himself stopped smoking as a
result of his findings, published in the
British Medical Journal in 1950

!_

Richard Doll (28 October 1912 —
24 July 2005) was a British
physician, epidemiologist He was
a pioneer in research linking
smoking to health problems

>

Austin Bradford Hill (8 July 1897 — 18
April 1991), English epidemiologist and
statistician, pioneered the randomized
clinical trial and demonstrated the
connection between cigarette smoking
and lung cancer.

Hill is widely known for pioneering the
“Bradford Hill” (1965 ) criteria for
determining a causal association.




BRITISH MEDICAL JOURNAL

LONDON SATURDAY DECEMBER 13 1952

A STUDY OF THE AETIOLOGY OF CARCINOMA OF THE LUNG

BY

RICHARD DOLL, M.D., M.R.C.P.
Member of the Statistical Research Unit of the Medical Research Council

AND

A. BRADFORD HILL, C.B.E.,, Ph.D., D.Sc.

Professor of Medical Statistics, London School of Hygiene and Tropical Medicine ; Honorary Director of the
Statistical Research Unit of the Medical Research Council

In a previous paper (Doll and Hill, 1950) we reported
the first results of a large-scale investigation undertaken
to determine whether patients with carcinoma of the
lung differed materially from other persons, either in
their smoking habits or in some way which might be
related to the theory that atmospheric pollution is
responsible for the development of the disease. We
concluded that smoking is a factor in the production
of carcinoma of the lung, and this conclusion was in
conformity with the results of some other investigations.
Our first observations were, however, limited to patients
drawn mainly from London and the adjacent counties.
We have now extended the investigation to other parts
of the country and have made more detalled in-
qmrles into srnokmg hablts 3 -

and hewcasﬂe-upon-lyne and also in elght of the

twenty London hospltals whlch co-operated in the first

those patients suspected of having lung cancer who were
then in the hospitals. At Bristol, Cambridge, and Leeds
they also interviewed a few who were attending the out-
patient departments.

An important modification was in the choice of the
matched control patients. It was impossible to obtain at
the provincial centres a group confined, as before, to
patients with diseases other than cancer. OQur previous
analysis, however, had shown that patients with cancer
other than lung carcinoma (mainly patients with carcinoma
of the stomach or large bowel) gave smoking histories indis-
tinguishable from those given by non-cancer patients; we
therefore widened the matched control group to include,
with certain exceptions, other forms of cancer. The excep-
tions which we continued to exclude were cancer of the lip,
tongue, mouth, pharynx, nose, larynx, and oesophagus, since
it has at times been suggested that cancer of these sites may
also bear some relationship to tobacco consumption. We
also excluded all other cancers arising inside the chest,

Even then it was still difficult in the provincial centres
to find an adequately ** matched"” control for each lung-

part of the inquiry. carcinoma patient. The provincial hospitals had been
chosen so that a large number of lung-cancer patients

48
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History of cohort study

The name "cohort study" instead of "prospective"”
study was later successfully proposed by Brian
MacMahon in Epidemiology Textbook in 1960.

“cohort analysis” was first introduced by Frost WH
In 1935 to describe a study that compared the
disease experience of people born at different
periods, in particular the sex and age specific
Incidence of tuberculosis. (no control group).




History of cohort study

 The name "prospective study” was coined by

Richard Doll and Austin Bradford Hill in 1954.

— British doctors study (1951-) paper at 1954...

— American Cancer Society study (1950-1954) paper at 1954...
— Framingham study (1948-) paper at 1961...

— The 1946 birth cohort (1946-1997) paper at 1976...

The early retrospective studies were:

— Occupational rubber antioxidant (aniline,Z}%) and bladder tumor
(1921-1951) Case RAM paper at 1954

— Gas-workers' study (1921-1948) Rechard Doll paper at 1952
— Nickel refiners' study (1929-1938), Bradford Hill paper at 1966
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% Cornfield J. Joint dependence of risk of coronary heart disease on
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% Epidemiology stepped into mainstream medicine - clinical
medicine. ffTRFMNILIEH T EFRFERE

% The role of epidemiology was applied to various aspects of
medicine: design, measurement & evaluation etc. B FHARIKIT.
B LiESIETHEFEFRZNS T E

% Randomized controlled trials: the flagship of clinical
epidemiology. fsH Y ERIRIE: IGARRITRFAITER
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% Randomization beautifully solved the problem of confounding.
Pt E ARSI B PRI TURRER T iR 2 Ay )RR

% Placebo and blinding reduce selection and information bias.
ZEFIFE ANEHEHER REFIEERE

% The scientifically most rigorous method of establishing causal

relationship and forms the gold standard for evaluation of clinical

effectiveness.
BENXS BRI IS R EARFFREVRR XA ENS I, Bk 7 1F
HEFZTFERNEINE



1992 {EIEEZFHTEE

Evidence-Based Medicine —

A New Approach to Teaching the Practice of Medicine

Evidence-Based Medicine Working Group McMaster University Health
Science Centre JAMA 1992; 268: 2420-2425.

“A new paradigm for medical practice is emerging..."
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a. One HealthB) WA

One Health Defined

"One Health is the collaborative effort
o multiple disciplines
- working locally, hatonally, and giopally -
to attain optimal health
for people, animals, and our environment.”

AVMA One Health Initiative Task Force 2008

AVMA : American Veterinary Medical
Association EEZEENE

The One Health Triad

FAO ( EXEEREBSKIAER

collaborative, international, cross-sectoral,
multidisciplinary mechanism to address
threats and reduce risks of detrimental
infectious diseases at the animal-human-
ecosystem interface,

-\
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GEOPHYSICAL INFLUENCES
* Climate change
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» Climate variability
* Extreme weather events
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Feline eats animal ¢
infected with
bradyzoite cysts

Bradyzoites or sporozoites
released in cat intestine

Microgametes
(male)

Ly

R Macrogamete
y % Oocyst {(female)
4 *iqgestion

-
LA

Unsporulated
oocyst passed
in feces

Sporulated oocyst
in food, water, or
soil

Human infected
by eating ococysts or Ingested by a variety of warm-blooded intermediate hosts.

meat infected with Sporozoites invade tissues and develop into tachyzoites
bradyzoite cysts then bradyzoites in cysts
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ING : RATIRFERRERIASE
Started from studying communicable diseases
R T EIRARAY A
. B

Studying chronic disease

FFIHEHEREIS: FERTH 1o

Modern epidemiology: Studying causes of disease
f')'dﬁiﬁﬁﬁ%ﬁ: RS

Clinical epidemiology
IEPFRRITRS (A 12W. iafr. e

i

Post-modern epidemiology
RIS TR
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Epidemiology is the science and methodology of medical
research that use humans as basic study unit. In the era of
EBM, it will stand as a giant in medical research in parallel
to basic laboratory science.
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FEZT RITHRENENX
& MATIRT: WEARTHEER. B
EIEA BN EREELEHEE, 3#
WA T B Va0 e R 2

@ Epidemiology is the study of the
distribution and determinants of health-
related states or events in specified
population and the application of this
study to control of health problems.
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3. \NIREMRH A%,
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4 . EM A

5. AEFMREHMIEITSE
DME—Design,
measure, evaluation.
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2005FHESS R HERFTCEERFCLIRE LR

il .=
JI5i4sz . RTEER MK : ETTEE MK
RN 1/100000 % A 1/100000 %
1 EtE s 12598 22.94 WK ZETE 123.79 23.45
2 Boq 1 £ 455 116.63 21.23 BRI 111.74 21.17
3 TR 98.22 17.89 EtEPphE 107.11  20.29
4 2 ER T 69.00 12.57 1HETE 62.13 11.77
5 i RPE 4528 825 HmGR%E 4471  8.47
6 HIL AR 18.10 3.30 HLAEF 17.11  3.24
7 RS EF 13.75 250 EREHEFR 698 1.32
LB R &

8 W FREEFE FA 8.58 156 HHDEF 6.19 1.17

% F{R TR
9 FEHPERT 5.19  0.95 phE#% 2.89  0.55
10  #HERR 4.60  0.84 F5{RpERS 234 0.44
+#MIEEA ST 92.03 +#IEEAEIT 91.87
(2006 E R EHmITHR
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BED RITRFRIRIEFINA

2003 E B RIS EIRER(%o0) REfBIERE (%)

sz L 1

1 SE 547 228 EllE 16.4 13.6
2 AT 16.3 6.8 BIaxX 10.5 8.7
3 NMER 13 54 ZHENEXTRK 87 7.2
4 GRIMAECERS 124 52 {SEREZEERDS 73 6
5 =) 98 4.1 [EER[REEX 4.7 3.9
6 ABZEAREEEX 8.5 35 MNIIER 44 3.7
7 ENEXRTIR 84 3.5 iHEEKR 4 2
8  (ISEREZEMEAHE 82 34 BitMRm 38 32
9 HIEE&RRE 8.1 3.4 GRIMMAECHERS 2 16
10 iBHERE 34 14 ERE 19 16

(BEDREREPERSFELER)
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2003<F27FME E R T FUR AR R KL TR

P TR _‘/{i'ﬁé 5 e T ES (%)
Diseases Incidence Rate Death Rate Dcaths_p er
(1/100 000) (1/100 000) 100 Patients
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SARS-CoV-2 reported in Guangzhou, China
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Abstract

Background: More than 2 months have passed since the novel coronavirus disease 2019 (COVID-19) first emerged
in Wuhan, China. With the migration of people, the epidemic has rapidly spread within China and throughout the
world. Due to the severity of the epidemic, undiscovered transmission of COVID-19 deserves further investigation.
The aim of our study hypothesized possible modes of SARS-CoV-2 transmission and how the virus may have spread
between two family clusters within a residential bullding in Guangzhou, China.

Methods: In a cross-sectional study, we monitored and traced confirmed patients and their close contacts from
January 11 to February 5, 2020 In Guangzhou, China, including 2 family cluster cases and 61 residents within one
residential building. The environmental samples of the building and the throat swabs from the patients and from
their related individuals were collected for SARS-CoV-2 and tested with real-time reverse transcriptase polymerase
chain reaction (RT-PCR). The relevant information was collected and reported using big data tools.

Results: There were two natable family cluster cases in Guangzhou, which included 3 confirmed patients (family
No.l: patient A, B, C) and 2 canfirmed patients (family No.2: patient D, ), respectively. None of patients had contact
with other confirmed patients before the onset of symptoms, and only patient A and patient B made a short stop
in Wuhan by train. Home environment inspection results showed that the door handle of family No.1 was pasitive
of SARS-CoV-2. The close contacts of the 5 patients all tested negative of SARS-CoV-2 and in good health, and
therefore were released after the official medical observation period of 14-days. Finally, according to the traceability
investigation through applying big data analysis, we found an epidemiological association between family No.1 and
family No.2, in which patient D (family No.2) was infected through touching an elevator button contaminated by
snot with virus from patient A (family No.1) on the same day.

Conclusions: Contaminants with virus from confirmed patients can pallute the enviranment of public places, and
the virus can sundve on the surface of objects for a short period of time. Therefore, in addition to the conventional
droplet transmission, there is also indirect contact transmission such as snot-oral transmission that plays a crucial
role in community spread of the virus.

Keywords: Novel coronavirus disease, Severe acute respiratory syndrome coranavirus 2, Snot-oral transmission,
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COVID-19: asymptomatic carrier transmission s
an underestimated problem
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At the present time, COVID-19 is spreading rapidly (1], The global prevention and control of
COVID-19 s focused on the estimation of the relevant incubation period, basic reproduction
mumber (R, effctive reproduction number (R;) and death risk. Although the prevention and
control of COVID-19 requires a reliable estimation of the relevant incubation period, Ry, R;
and death risk. Another key epidemiological parameter-asymptomatic ratio that provides
strength and range for social alienation strategies of COVID-19, which s widely defined as
the proportion of asymptomatic infections among all disease infections. In fact, the ratio of
asymptomatic infection is a useful indicator of the burden of disease and & better measure-
ment of the transmissibility of the virus. So far, people have not paid enough attention to
asymptomatic carriers. The asymptomatic carriers discussed in this study are recessive infec-
tions, that i, those who have never shown symptoms after onset of infection. We will discuss
three aspects: detection, infectivity and proportion of healthy carriers.

Indirect transmission
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