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What is Epidemiology?




Definition

* The study of the distribution and determinants of
health-related states or events in specified populations

and the application of this study to control of health
problems

Public Clinical
Health Medicine




“Study of distributions and
determinants”

Disease, illness, poor health, excellent health status are not randomly
distributed in our population

‘ PREMATURE DISEASE DEVELOPING COMFORT ZONE  WELLNESS DEVELOPING HIGH-LEVEL \
‘ DEATH (FALSE WELLNESS) WELLNESS '
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Each individual has certain characteristics that predispose (or protect) them
against disease

* Genetic factors or family history
* Environmental exposures

e Health behaviours

» Socioeconomic factors




Example: Wildfires and asthma

-Individuals with asthma are susceptible to exacerbations when air quality is low (i.e.,

wildfire smoke)
D. Asthma-related ED Visits, San Mateo County
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2018 Camp Fire
2018
Warning

October 2017 Northern California
Wildfires
° 2018 Camp Fire

The Camp Fire (11/8/18) was the
deadliest wildfire in California
history and sixth-deadliest U.S.

wildfire to date




Application to control health
problems
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Epidemiologists use the insights gathered in their research to
determine how disease within a population affects our society
and health systems
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Objectives of Epidemiology

Identifies causes of disease & risk factors for disease
(etiology)

Determines the extent or burden of disease in a population
Studies the natural history and prognosis of disease

Evaluates the effect of preventive and therapeutic measures
and approaches to health care on disease

Provides scientific evidence to inform public health and
environmental policies




1. Etiology of llIness

What many people want to know:

Does an exposure of interest CAUSE the outcome of interest?

Exposure Outcome

Stated differently: if | manipulate an exposure (+) does it cause the

outcome? Or if | manipulate an exposure (-) does it remove outcome
risk?




What is a cause?

“Cause of a disease event is an event,
condition or characteristic that preceded
the disease event and without which the

disease event either would not have
occurred at all or would not have occurred
until some other time.”

[Rothman & Greenland, 1998]




Intuition about causation

Even before studying causal inference, we all have experience with causal effects:

e Starting now, if | stop eating ice cream at night, how much weight will | lose in
three months?

If | adopt a puppy, will the severity of my depression symptoms improve in
one year?

If | give my patient new chemotherapy instead of the standard chemotherapy,
how many more months will he/she live?

If my government implement stricter regulatory policies for air pollution, how
much longer can | expect to live?

If my country or state had implemented a mask mandate three months ago to
slow down the spread of COVID-19, how many lives would have been saved?




Causal contrast
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Definition

« Cause
Must precede the effect (absolute requirement)

Can be either
 positive = the presence of an exposure
* negative = the absence of exposure (e.g. vaccination)

« Should always be set up as a comparison




Correlation does not equal
causation!

» Per capita consumption of cheese (US)
Number of people who died by becoming tangled in their bedsheets
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 Does consuming cheese cause mortality due to people to getting
tangled in their bedsheets?

* Even though there is an apparent correlation, if you were to do an
RCT, unlikely randomizing cheese consumption vs. dairy free diet
would have an impact on bedsheet-related mortality




2. Determining extent & burden
of disease in a population

* Vast field of epidemiology called descriptive or
surveillance epidemiology

 Monitoring the health of a population group

 Example: National Health and Nutrition Examination

Survey (NHANES) is a survey of Americans to better
understand health of our population

1. Interview: directly interviewing the survey participant and
those within their household about their health.

2. Examination: conducting clinical
tests, anthropometric, biochemical , and radiological
measurements, and physical examinations.




NHANES is publicly available

Cracklin
OatBran




Approximately 2.3 million people in the U.S. are living
with Hepatitis C, but, fortunately, there is a cure.

’
=10,000

Estimated Number of People Living with Hepatitis C, 2013-2016

o 10,001 - 25,000 25,001 - 50,000

HepVu.org SOURCE: HepVu/cDC

In 2017, 47,600 people died from an opioid-related
overdose - over 5,000 more people than in 2016.

>

Narcotic Overdose Mortality Rate, 2013-2016

IR R LN 171-200  201-250 250+

CDC recommends
Hepatitis C testing for

\2 !&

BABY BOOMERS
(BORN BETWEEN 1945-1965)

and anyone with a

HISTORY OF
INJECTION DRUG USE

Drug overdose deaths
more than
doubled between
2007 and 2017.

HepVu.org SOURCE: U.S. CENTERS FOR DISEASE CONTROL AND PREVENTION

Data can be used to
guide policies and
improve health

Understand the
health of the
population

Eliminates SSS of
collecting primary
data




NHANES iIs representative

Probability-based complex sampling
design:

Households

1. Select 15 primary sampling units Stage 1
(counties or small groups of Colntes g:ggc:rgts
counties) ~5000 individuals in >
each PSU g "m| Stage3

2. Select segments--cluster of
neighbourhood blocks
(depending on housing density) Stage 4

Individuals

3. Select households from

segments

4. Select participants from
households




Disproportionate burden of
COVID-19

“Covid is the great equalizer”

“Everyone is subject to this virus...| don’t care how smart, how rich,
how powerful you think you are.” —Andrew Cuomo

Descriptive epidemiology has played a hugely important role in
helping us understand that these claims are untrue

Worsening health disparities: hurting low-income communities,
individuals of colour, and other marginalized groups

* Work from home vs. front line workers (hospitals, grocery store)
* Food security (food bank vs. Instacart)

 Structural racism and existing health disparities leading to worse
outcomes in individuals in black and brown communities




3. Natural history and disease
Prognosis

e Natural history: Progression of disease process in an
individual or population group over time in the
absence of treatment

Usual Time
of Diagnosis

Pathologic  Onset of
Exposure Changes Symptoms

Stage of Stage of | Stage of Stage of Recovery,
Susccptlbdlity Subclinical Disease Clinical Disease Disability or Death

incubation period (infection)

latency period (chronic)




Red Tide

Paralytic shellfish poisoning
(tingling, numbness around
lips and fingertips, giddiness,
incoherent speech,
respiratory paralysis,
sometimes death)

Occurs within few minutes
to 30 minutes




4. Assessing preventive

measures

Harm reduction is a set of practical strategies and ideas
aimed at reducing negative consequences associated with
certain behaviours

e Continuing level of drug use in society is inevitable and
defines objectives as reducing adverse consequences

* Evidence from that harm reduction approaches greatly
reduce morbidity and mortality associated with risky health
behaviours

* Needle-exchange programs = mean annual decreases in HIV
seroprevalence compared with those areas that have not
introduced needle-exchange programs




Needle Exchange Programs

-First introduced in Tacoma, Washington and now >300 across the USA

-Allow individuals to get sterile needles free of charge and safely dispose of dirty needles and
syringes used for drug injection

-Opportunity to offer educational and medical services, such as referrals to substance use
disorder programs and testing

-For every dollar invested in expanding a needle exchange program, $6 could be saved in HIV
treatment.

infections that infections additional treatment costs
would happen averted investment avoided

no additional funding 2575 o| | 0

invest $10 million more wwﬂ
invest $20 million more [~ QH

invest $30 million more [ EI Im

invest $40 million more [EREES IEI |5.Dm

invest $50 million more [EREEE] | 50m| |310.1m




Therapeutic interventions

1954 - polio vaccine field trials

>620,000 schoolchildren were
randomly assigned to receive
vaccine or placebo (+ more than
1 million observed controls)

1955-> evidence showed Salk
vaccine was 80-90% effective in
preventing paralytic poliomyelitis
(polio)
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5. Evidence to inform public health and
environmental policies
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Tobacco and Lung Cancer

Timeline | Key events in the discovery of tobacco-cancer causation

Friedrich Tiedemann in
Germany reports
tobacco-induced
cancers of the tongue.

The German Pathological Congress
documents the skyrocketing incidence
of lung cancer in central Europe.

(1950-1954) Studies by R. Doll, A. B. Hill, E.
Wynder and others appear in the US and UK,
tying the lung cancer epidemic to cigaretie use.

Oscar Auerbach produces early invasive
sguamous cell carcinoma in laboratory
beagles that are forced to smoke.

Franz Hemann Mdller of
Cologne uses case-
control epidemiological
methods to shore up the
tobacco-lung-cancer link.

G. Pfeifer shows that
benzopyrene, a constituent
of tobacco smoke, can
cause mutations in the
gene that encodes p53.

The Royal College of
Physicians concludes
uneguivecally that smoking
is “a cause of lung cancer
and bronchitis”.

John Hill, a London
physician, identifies
the use of snuffas a
cause of nasal polyps.

Tobacco dust —not
smoke —is linked to lung
cancer among German
tobacco workers.

1912 1923 1929 1939 1943 1950 1959 1962 1964 1970 1981 1996 1997 1999

Samuel T. von Soemmenming of
Mainz, Germany, links cancer
of the lip to pipe smoking.

Isaac Adler apologizes for
writing on lung cancer, given
that it is so rare — fewer than
a thousand known cases,
globally.

Schairer and Schoniger in
Jena improve Muller's case-
confrol metheds to establish
a conclusive tobacco-ung-
cancer link (p<107).

in France characterizes
moeuth cancer as a
‘cancer des fumeurs'

Etienne-Frédéric Bouisson

(cancer of pipe smokers).

the first ‘case-series’

Fritz Lickint of Dresden presents

epidemiclogical study linking lung
cancer and cigarette smoking.

The US Surgeon General
reports that cigaretie
smoking is “causally related
to lung cancer in men; the
magnitude of the effect ... far
outweighing all other factors”.

World Heatth Organization
estimates that tobacco
will kill 10 million people
per year by 2025.

E. C. Hammond launches a massive
prospective epidemiological study
that will further nail down
tobacco—cancer links.

Richard Doll and
Richard Peto atiribute
80-90% of all lung
cancers to smoking.




E-cigarette use

in young adults

In recent years, e-cigarette use by youth
and young adults has increased

E-cigarettes (including vaping devices) are
now the most commonly used tobacco
product among youth

E-cigarettes are tobacco products that
deliver nicotine

E-cigarettes can expose users to several
chemicals, including nicotine, carbonyl
compounds, and volatile organic
compounds

The health effects and potentially
harmful doses of heated and aerosolized
constituents of e-cigarette liquids,
including solvents, flavorants, and
toxicants, are not completely understood.

Figure 1

Trends in ever e-cigarette use? among U.S. middle and high school students; National Youth Tobacco
Survey (NYTS) 2011-2015

—o— All students
—#— Middle school students
~—&— High school students

Trends in use of cigarettes and vape devices in the
past 30 days among 12th-graders

Cigarettes

1997 2000 2003 2006 2009 2012 2015 2018




The Juul controversy

* IsJuul a harm reduction tool intended to provide a
safer alternative to cigarettes?

 OrisJuul a new era of cigarette intended to get teens
and young adults hooked on a highly addictive
chemical?




Marketing to a young audience

JUUl

FLAVOR
MULTIPACK
4 Pods

5.0% Strength

The Alternative For Adult Smokers

Marl 010

NOW AVAILABLE IN BLACK MENTHOL

DISCOVER THE FLAVOR

AT MARLBORD. .com
S4%0 breted 10 ehpiie smakars 31 YOS of age or older » !

e man 80w o

T 3apALED

“Maybe more important than
the content of the ads was
the media Juul used to reach
people. “What Juul did that’s
different is it exploited social
media, where American
middle and high school kids
live...that was their
innovation.”

— Dr. Robert Jackler




Epidemiology = more than
epidemics
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2014 Ebola Virus Cluster in
Dallas, Texas

Patient 1 revisits ED
and is hospitalized

Patient 1 arrives in
Dallas, Texas, from

Monrovia, Liberia Patient 1

is diagnosed
with
Patient 1 laboratory-
visits emergency confirmed
department (ED) Ebola
and is discharged
home

Patient 3 travels back to Dallas
from Cleveland

Patient 2 visits ED
with feverand is
diagnosed with
laboratory- | patient 3 visits ED
confirmed in Dallas with fever
Ebola and rash and is
hospitalized

Patient 3
travels from
Dallas to
Cleveland,
Ohio

Patient 3 is
diagnosed with
laboratory-

Patient 1 confirmed Ebola

dies

Vv vy

Of the initial
contacts of patient 1,
47 of 48 complete
monitoring

All 177 contacts
complete active
monitoring

1
25

September

1 LI LI
8 1011 131415
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When Ebolareached America.arriving in Dallas on September 20, the eitv had no real plan to
handle the ontbreak. Nor it appeared. did the federal government. As epidemiologist Wendy
Chung. county judge Clav Jenkins, and other local officials quickly realized. they were largely

on their own. Bryan Burrough has the antold story of their heroic response.

http://www.vanityfair.com/news/2015/02/e
bola-us-dallas-epidemic

“Behind the scenes, much of the work
that week had fallen to teams of county
and C.D.C. epidemiologists, who tracked
down and interviewed the dozens of
people who had come into contact with
Duncan after his arrival in America.
Eventually 177 people in the Dallas area
would fall under some type of
guarantine. Monitoring these people
became a monumental job. The epis had
to visit each person twice a day to take
his or her temperature, every visit
limited by strict medical guidelines. The
epi couldn’t approach within three feet
of the person; the person took his or her
own temperature, then held the
thermometer aloft for the epi to read.
But tending to the quarantined quickly
became more than just medical visits.
Once people were restricted to their
homes, they had to be brought groceries
and medicine. Children who couldn’t go
to school still needed their homework.”




Field Epidemiology

. identify patients with Ebola at presentation to minimize
potential exposures

. rapidly identify contacts of Ebola patients and evaluate their
level of exposure risk

. monitor potentially large numbers of community and health
care contacts

. assess infection control practices and conduct large-scale
training sessions

. develop protocols to safely transport suspected Ebola patients
to hospitals and safely evaluate these patients within a
hospital

. designate facilities to care for patients with confirmed Ebola.




Epidemic Intelligence Service
(EIS)

What EIS Officers Do

EIS officers serve on the front lines of public health, protecting Americans and
the global community, while training under the guidance of seasoned mentors.
When disease outbreaks or other public health threats emerge, EIS officers
investigate, identify the cause, rapidly implement control measures, and collect
evidence to recommend preventive actions.

EIS officers have responded to a 100% of 158 EIS officers have deployed
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History of Epidemiology

Before population-representative datasets and
analyses of millions of observations were even
conceivable, epidemiologists used observations from
the natural world to create interventions to improve
population health

Historic examples:
1. Childbed fever (maternal fever post-delivery)

2. Smallpox
3. Cholera




Historic Examples of
Epidemiology

Semmelweiss and childbed fever
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Historic Example 1

What could be the cause of the differing mortality rates?

Semmelweis’s
Hand Hygiene
Intervention
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1841 1842 1843 1844 1845 1846 1847 1848 1849 1850

—«— Physicians = Midwives




Historic Example 2

Jenner and Smallpox
In the 1800s, ~400,000 people died each yr

Survivors were immune

“Variolation” procedure (less than ideal!)
Cowpox survivors also immune

Tested his theory and observed the results

WHO reports smallpox eradicated in 1980

Interesting fact: The term “vaccination” is derived from vacca, the Latin word for “cow.”




Historic Example 3

Water Supply

Southwark and
Vauxhall Co.

Lambeth Co.

Deaths from
Houses Cholera

40,046 1,263

26,107 98

Deaths per 10,000
Houses

315

38

John Snow and
Cholera

600 deaths all around
the Broad Street Pump
in 1854

Is Cholera transmitted
through water? Or via
miasma (Farr)?




The Breadth of Epidemiology

 There’s an area of epidemiology for almost every
interest, a few include:

* Pharmacoepidemiology

* Social epidemiology

* Environmental epidemiology

* Clinical epidemiology

* Genetic epidemiology

* Health services research

* Health policy research

* Psychiatric epidemiology

* Nutritional epidemiology

e Reproductive and perinatal epidemiology




Cardiovascular Disease

* In1950s, 1in 3 men would develop CVD before age 60

Public health efforts around WWII resulted in improvements in
infectious diseases (e.g., sanitation, penicillin)

As part of the longitudinal study on the development of cardiovascular Nearly 800,000 Americans die each year from heart disease and stroke. Most of the major risk factors can be managed or prevented.

disease which is being conducted at Framingham, Mass., attention is

being given to a variety of specific factors. This report presents Risk factors and solutions for managing them

evidence on national origin, educational status, and Y-

smoking and drinking habits. i,"i High blood pressure — Make control your goal. x s, Unhealthy diet - Eat a healthy diet, low in
o2 sodium and trans fats and high in fresh fruits

High cholesterol — Work with your doctor on a and vegetables.

SOME FACTORS ASSOCIATED WITH THE DEVELOPMENT treatment plan to manage your cholesterol.
OF CORONARY HEART DISEASE

® ® Physical inactivity — The Surgeon General
recommends adults engage in moderate-
intensity exercise for 2 hours and 30
minutes every week.

Diabetes — Work with your doctor on a treatment
EE é plan to manage your diabetes.

SIX YEARS' FOLLOW-UP EXPERIENCE IN THE FRAMINGHAM STUDY

Tobacco use - If you don’t smoke, don't start. §
Thomas R. Duwbder, M.D.; Williaw B. Kannel, MD.; Nickslas Resoshie, M.D.; Josepk Stokes, ; If you do smoke get help to quit. Obesity — Work to maintain a healthy weight.
I, MD.; Abrakam Kagan, M.D.; and Tavis Gordon 4




Occupational Epidemiology
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Cancer Incidence in World Trade Center Rescue and Recovery Workers, 2001-2008

Samara Solan,’ Sylvan Wallonstein,! Moshe Shapiro,” Susan L. Teitelbaum,’ Lori Stevenson,’ Anne Kechman,’

Juliz Kaplan,' Comelta Dellenbaugh,’” Amy Kahn? F. Noah Bire, Michae! Crane,” Laurs Crowfey, Janmice Gabrilove,?

Lou Gonsalves,® Denrse Harrison,” Robin Herbert,) Benfarmin Luft,® Steven B. Markowite,” Jascqueline Moline,”

Xisoling Niu,? Henvy Sacks,” Gauri Shukls,” Iris Udasin,™ Roberto G. Lucchin, ™™ Psolo Boffetts,'” and Philip J. Landrigan’
BackGROUND: World Trade Center (WTC) rescue and recovery workers were exposed to a complex
mix of pollutants and carcinogens.
® OBJECTIVE: The purpose of this investigation was to evaluate cancer incidence in responders during
= the first 7 years after 11 September 2001.

MEeTHODS: Cancers among 20,984 consented participants in the WTC Health Program were
identified through linkage to state tumor registries in New York, New Jersey, Connecticut, and
Pennsylvania. Standardized incidence ratios (SIRs) were calculated to compare cancers diagnosed
in responders to predicted numbers for the general population. Multivariate regression models were
used to estimate associations with degree of exposure.

ResuLTs: A total of 575 cancers were diagnosed in 552 individuals. Increases above registry-based expec-
tations were noted for all cancer sites combined (SIR = 1.15; 95% CI: 1.06, 1.25), thyroid cancer (SIR =
2.39; 95% CI: 1.70, 3.27), prostate cancer (SIR = 1.21; 95% CI: 1.01, 1.44), combined hematopoietic
and lymphoid cancers (SIR = 1.36; 95% CL: 1.07, 1.71), and soft tissue cancers (SIR = 2.26; 95% CI:
1.13, 4.05). When restricted to 302 cancers diagnosed = 6 months after enrollment, the SIR for all can-
cers decreased to 1.06 (95% Cl: 0.94, 1.18), but thyroid and prostate cancer diagnoses remained greater
than expected. All cancers combined were increased in very highly exposed responders and among those
exposed to significant amounts of dust, compared with responders who reported lower levels of exposure.

ConcrLusioN: Estimates should be interpreted with caation given the short follow-up and long
latency period for most cancers, the intensive medical surveillance of this cohort, and the small
numbers of cancers at specific sites. However, our findings highlight the need for continued
follow-up and surveillance of WTC responders.

KEY WORDS: cancer, cancer incidence, cancer registry, epidemiology, September 11th, World Trade
Center, W1'C Health Program. Environ Health Perspect 121:699-704 (2013). htup://dx.doi.
org/10.1289/ehp.1205894 [Online 23 April 2013]




Infectious Disease Epidemiology

Articles I

Male circumcision for HIV prevention in young men in
Kisumu, Kenya: a randomised controlled trial
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Study name  Statistics for each study Risk ratio and 95% CI
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_ Bailey, Kenya 0.41 024 070 0.001
Gray, Uganda 0.50 0.30 0.83 0.007

Combined 0.44 033 0.60 <0.0001
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(Moses et al., 1990; Mills et al., 2008)




You Can’t Trust What You Read About
Nutrition

We found a link between cabbage and innie bellybuttons, but that doesn’t mean it's real.

Foods that may or may not give you cancer

Risk estimates for 20 foods (each studied at least 10 times) from a 2012
meta-analysis

* Nearly all nutrition studies rely
on measures of food Beef

Corn

consumption that require Siser

Bacon

people to remember and report Salt
what they ate

<« LOWERS RISK NEUTRAL INCREASES RISK »

Potato
Pork
Butter
Cheese

Generate huge datasets --> easy Tea

Bread

to find spurious associations, Egg
Milk

associations that won’t be Coffee
. Wine
replicated Tomatoes
Lemon

Carrot

Olive

Onion

0.1
Effect estimate

One outlier study not shown (corn, risk estimate of 19.43).

¥ FIVETHIRTYEIGHT SOURCE: AMERICAN JOURNAL OF CLINICAL NUTRITION




Do We Really Know What Makes Us
Healthy?

—— Not really. So much confusion!
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Contradictions
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Gene Is Linked to Susceptibility to Depression

By MARY DUENWALD
Published: Friday, July 18, 2003

Scientists have identified a gene that may help explain why some
people become depressed in response to the stresses of life and others
skate by relatively unscathed.

The gene, which comes in two forms, or alleles, can either protect
people from depression or make them more vulnerable, researchers
report today in the journal Science.

In the study, people who experienced job loss, death in the family,
abuse or other traumas were much more likely to develop depression
if they possessed two copies of the short allele. Those with two copies
of the long allele (pronounced uh-LEEL) were able to withstand such
events without becoming depressed.

"No matter how many stressful events they had in a five-year period,
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Report on Gene for Depression Is Now Faulted

By BENEDICT CAREY

Published: June 16, 2009 M sieNiNTO
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One of the most celebrated findings in modern psychiatry — that a

single gene helps determine one’s risk of depression in response to a
divorce, a lost job or another serious reversal — has not held up to
scientific serutiny, researchers reported Tuesday. & PRINT
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Retractions

Vaccination and Autism

[Early report ]
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ARTICLES

Autism and measles, mumps, and rubella vaccine: no
epidemiological evidence for a causal association

Brent Taylor, Elizabeth Miller, C Paddy Farrington, Maria-Christina Petropoulos, Isabelle Favot-Mayaud, Jun Li,

Pauline A Waight

Summary

We an i study to
investigate whether measles, mumps, and rubella (MMR)
vaccine may be causally associated with autism.

MM Children with autism bom since 1979 were
from special ds/disability registers and special
schools in eight North Thames health districts, UK.

Introduction

Wakefield and colleagues’ postulated that measles,
mumps, and rubella (MMR) vaccination might be
causally linked with autism. Although there is no
scientific evidence to support this claim,** neither are
there robust data on the prevalence of autism in children
bomn before and after the introduction of MMR vaccine
to the UK m 1988. The postulated causal link between
MMR ion and autism was based on a reported

Information from clinical records was linked to i
data held on the child health computing system. We looked
'ov evldence of a change in trend in incidence or age at

with the i of MMR
vaccination to the UK in 1988. Clustering of onsets within
defined il periods was i by the
case-series method.

Fndings We identified 498 cases of autism (261 of core
autism, 166 of atypical autism, and 71 of Asperger's

close temporal association between these two events.'
Since MMR vaccine is given at around 12-15 months of
age and the mean age at which parents of children with
autism  first report concern about their child’s
development is 18-19 months,® a close temporal
association in some autistic children would be expected
by chance.*

We undertook a population-based study in the North
East Thames region to investigate trends in the incidence
of autistic di before and after the introduction of

syndrome). In 293 cases the di: is could be

by the criteria of the International Classification of Diseases,
tenth revision (ICD10: 214 [82%] core autism, 52 [31%]
atypical autism, 27 [38%] Asperger's syndrome). There was
a steady increase in cases by year of birth with no sudden
“step-up”™ or change in the trend line after the introduction of
MMR vaccination. There was no difference in age at
diagnosis between the cases vaccinated before or after 18
months of age and those never vaccinated. There was no
temporal association between onset of autism within 1 or 2
years after vaccination with MMR (relative incidence
compared with control period 0-94 [95% CI 0-60-1-47] and
1-09 [0-79-1-52]). Developmental regression was not
clustered in the months after vaccination (relative incidence
within 2 months and 4 months after MMR vaccination 0-92
[0-38-2-21] and 1-00 [0-52-1-95]). No significant temporal
clustering for age at onset of parental concern was seen for
cases of core autism or atypical autism with the exception of
a single interval within 6 months of MMR vaccination. This
appeared to be an artifact related to the difficulty of defining
precisely the onset of symptoms in this disorder.

Interpretation Our analyses do not support a causal
association between MMR vaccine and autism. If such an
association occurs, it is so rare that it could not be
identified in this large regional sample.

MMR vaccine in October, 1988, and the immunisation
histories of children with these disorders. We used case-
series analysis methods to test for clustering of onsets
within defined postvaccination periods.

Patients and methods

Children with autistic disorders born since 1979 were identified
in cight health districts in mid-1998 from computerised special
needs/disability registers at child development centres and from
records in special schools. Information on children with such
disorders who were younger than 16 years of age was extracted
from clinical records by one of three experienced pacdiatric
registrars. The information extracted included the age at which
the autistic disorder was diagnosed, the recorded age at which
the parents first became concerned about the child’s
developmental state, and the age at which the regression became
obvious, if that was a feature.

By usc of criteria of the International Classification of
Discases, tenth revision (ICD10), the diagnosis of autism was
checked against information in the available records on the
child's present condition and his or her condition between the
ages of 18 months md 3 years. Smdy investigators work:d in
pairs with for reach hen
there was ambiguity. lnm-nn:r rclubuny was tested on 20 case
records (i of the d llection form);
the concordance was above 95%. Immunisation data, which
were recorded independently of the clinical record, with exact
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Figure 3: New England Journal of Panic-Inducing Gobbledygook.
Source: him Borgman, The Cincinnatt Enquirer (27 April 1997, E4).




Be skeptical!

Don’t always believe what you read
Form your own opinions

Be an informed reader of the medical literature

Critical appraisal




Readings for this Week

http://fivethirtyeight.com/features/you-cant-trust-what-
you-read-about-nutrition/

http://www.nytimes.com/2007/09/16/magazine/16epide
miology-t.html? r=0

https://www.vox.com/2020/4/10/21207520/coronavirus-
deaths-economy-layoffs-inequality-covid-pandemic
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