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= The polio epidemic — hit USA first in 1916
> By 1950s — several vaccines were discovered

2 The one by Jonas Salk
most promising in laboratories

2 In 1954 The Public Health Service decided to do:

= Large scale field trial
= Nearly 2,000,000 children involved, among them:

deliberately

= Field trial among the most vulnerable age group — grades 1,2,3

seemed the
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= The 2,000,00 children involved — sample from the population

> Method of analysis -
= Treatment is given only to some subjects — Treatment group
= Others with no treatment (deliberately — Control group
= Treatment and control are of different sizes, but that is OK
= What is to be measured: Rates of polio (cases per 100,000) in 2 groups
= Rates instead of absolute numbers adjust for sample sizes

> Why do we need a control group? Why not give all the vaccine?

= History: Rates vary from year to year: In 1952-60,000, in 1953-30,000
= In 1954 rates dropped sharply from 1953, but without control we don’t know:

= The only way to know leave some deliberately controls
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> How to select the treatments and controls:
= Obviously, parents’ permission is required for vaccination

= S0, one possibility for treatment control:
— Vaccinate those who consented
— The others — control group

Is this a good design? —
= Known- consent more likely in the higher-income groups
= Those in the lower-income groups are vulnerable to polio

= Paradox, but those in lower-income are more likely to have had
natural immunization in childhood — mild form of polio

= So, the two groups
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= The statistical lesson - to avoid bias the treatment group and the
control group have to be as similar as possible — except for the
treatment

= That makes possible to conclude — difference in response — due
to treatment and not other effects

> When groups differ in other factors — their effect may be

confounded (mixed up) with that of the treatment
2 OK, so no consent (treatment) vs. no consent (control)
2 So, should we select the treatment and control?

= Now how to select?
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=

o Experience show- Substantial bias

> Solution: RANDOMIZATION

= 50% Chance to be in Treatment
= 50% to be in control and get PLACEBO
> PLACEBO — Injection with salt dissolved in water

= Children (parents) didn’t know which group
> Why? To avoid

= Another precaution: to avoid possible bias from
doctors:
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=

>  to “Give all and Compare years” — Confounded Effect —
Epidemic disease — Various natural rates

2  to “Consent=Treatment, No Consent=Control”
Confounded Effect — Difference in groups — socio-economic
and natural prevalence

= to Definition of Population:

o Assignment to Treatment and Control by RANDOMIZATION

= PLACEBO —Children (parents) didn’t know which group
= DOUBLE BLIND EXPERIMENT — Doctors didn’t know
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=

= Treatment: Children (consent) grade 2
= Control; Grade 1 and 3

= Problems:

= Contagious: Rate could be much higher or much lower in
grade 2

= Consent in grade 2: bias against vaccine
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NFIP

Size

Rate
(per100,000)

Size

Treatment

200,000

A

Grade 2

(vaccine)

225,000

Control

200,000

/1

Grade 1,3

(control)

725,000

No Consent

350,000

46

Grade 2 (no

consent)

125,000
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= Treatment of ulcer — 1958 new technique — gastric freezing: balloon in
stomach, coolant pumped and freezes the stomach for 1 hour. The
digestive process stops and ulcer begins to heal

> Wangensteen tried it in 1954 on 24 patients - all were cured
=
= Many doctors were suspicious — no controls

2 In 1963 a double blind randomized — controlled experiment was set up
by Ruffin:
= 82 treatment and 78 control (randomly assigned)

— Treatment — by Wangensteen’s technique

— Control — Sham freeze — a shunt into balloon — returned coolant before reaches
stomach

> Two- years follow up by doctors who didn’t know whether patients had
been given true freeze or sham.
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Treatment Control

Six-weeks 29% symptom free 29% symptom free
47% improved | 39% improved

24 months 45% relapse and 40% relapse and clinically
clinically worse worse

At no time during follow-up there was significant difference between the groups =
Study shows conclusively — freezing procedure no better than sham
Reasonably to assume — early positive reports — psychological effects of the procedure
Wangesteen’s experiment — badly designed — no control.
Ruffin’s experiment — well designed — double blind — randomized controlled
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Men

Women

Overall

8,442 applied
44% admitted

4,321 applied
35% admitted

6 largest majors

(more than 500 applicant
each)

2,961 applied
45% admitted

1,835 applied
30% admitted

= Admissions to graduate work - separately for each major
= No experiment is possible
> Butwe can for the confounding (mixed up) factor
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Major Men- Percent Women- Percent
Applicants | Admited | apgiicants Admitted

825 62% 108 82%

500 63% 25 68%
325 37% 593 34%
M7 33% 375 35%
191 28% 393 24%
373 6% 341 7%
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