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CARE:
Confounder Solutions

Confounder: Anything that provides an
alternate explanation for an association.

CONFOUNDER SOLUTIONS
Inside the Data | Mental: Simple*®
Effect Size Selection

Controlled Study Ratios
Study Design Standardization
--------------- Hypothetical thinking --------------

* Advanced: Regression (linear, logistic, etc.)
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2.4.1 Confounder Solution:
Effect Size

Effect size: size of an arithmetic comparison.

* The larger the effect size, the fewer the # of
confounders that can influence an association.

* The smaller the effect size, the more likely the
association 1s influenced by confounding.

A study that doesn’t present the effect size:

» probably has a small effect size.
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Confounder Resistance:
Control Group; Study Design

Resisting confounder influence (warding off confounders)
» controlled study 1s better than an uncontrolled study

* experiment 1s better than an o

STUDY

CONTROLLED

UNCONTROLLED

Has a control group®

Lacks a control group

bservational study.

Confounder Resistance based on Type of Study

Experiments

Observational Studies

"Hard" Science

"Soft" Science

Predictor typically variable

Predictor typically fixed

Confounder Resistance: B

Confounder Resistance D

Crude association can control for
both fixed and variable
confounders

Crude association cannot control
for both fixed and variable
confounders
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Types of Studies:
Experiments vs. Obserxvational

Doing VErsus just Seeing
Experiment Observational
Researcher assigns/intervenes Researcher observes/responds
Repeatable: Scientific experiment Movie: Longitudinal Study
Randomized: Clinical trial Snapshot: Cross-sectional study
Other: Quasi-Experiment Someone says: Anecdotal
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Experiment #1:
Ideal Experiment

The subjects:

* are homogeneous (alike internally)

* have no memory of being treated

e can be switched: treatment and control.

Examples: most laboratory assignments in
physics, chemistry or biology.
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Experiment #2:
Randomized Clinical Trial

Best way to create two groups balanced on
known and unknown factors without looking.

RANDOMIZED TRIAL
with Ideal Outcome

Treatment .............................. Result

Confounder j

Population FO1L1

Grey areas indicates subjects having a
confounding factor which is unknown,
unmeasurable or unmeasured

Control

Randomizing: breaks predictor-confounder link

Shuffle cards (randomize) to get ‘equal’ hands
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Randomized Clinical Trial
Salk Vaccine

) 1954
ah Random Assignment

Polio Deaths per 100,000 cases

Salk
+ 28 68% lower
vaccine
Placebo

0 20 40 60 30

200k/group; parental consent; double-blind
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Experiment #3:
OQuasi-Experiments

Quasi-experiments: experiments that involve
pre-existing groups.

Quasi (Queasy)-Experiment

Nature or humans intervene on pre-existing groups

Nature intervenes Humans intervene

Epidemics Wars/Politics
Plagues, outbreaks Change laws & policies
Natural disasters Business/Education

Earthquakes, tornadoes Change pricing/teaching
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OQuasi-Experiment

Week during which campaign was “on”
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Source: https://stacks.cdc.gov/view/cdc/84557

Figure 7.2 in Smoking Cessation 2020: a Report of the Surgeon General.
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Comparison:
Clinical Trial vs Quasi-Experiment

Researchers trusted the clinical trial.

Parents trusted the quasi-experiment.

T Random Assignment
Polio Deaths per 100,000 cases

Salk
! 28 68% lower
vaccine
Placebo

0 20 40 60

200k/group; parental consent; double-blind

1954

80

USA o . 1954
Quasi-Experiment
Polio Deaths per 100,000 cases
salk | 5 54% lower
vaccine
Placebo

0 20 40 60
Treatment (222k): 2nd grade Control (725k): 1st & 3rd
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Obserxvational study #1:
Longitudinal (movie)
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C: Confounding
Obserxvational study #2:
Cross=Sectional (snapshot)

Two-group Two Factor

Comparison Co-variation

Average Height Weight vs. Height
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Cross=Sectional Study:
Time=Related Snapshot

As age increases, golf scores improve???

Golf Score (9 holes)
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C: Confounding
Control Group (Review);

Study Design: Graded

Control Group

Required Optional
|deal experiments Quasi-experiments
Clinical trials Observational studies
CONTROL OF CONFOUNDERS
Physical Control (Grade = Quality)

Experiment Observational Study
A+ Scientific C Longitudinal
A- Random Assign D Cross-sectional
B Quasi-Exper F Anecdotal story
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Study Design: Hard vs. Soft.
tControl of’ versus ‘Control for’

Science Says (Studies Say)

HARD Science SOFT Science
EXPERIMENTS OBSERVATIONAL STUDIES
Seeing and Doing Just "Seeing"

Confounder Resistance: Strong
Can control fixed AND variable

Confounder Resistance: Weak

Controls fixed OR variabl

e

A+ Ideal (repeatable)

A- Clinical (randomized) trial
B Quasi (group) experiment

C: Longitudinal (movie)

D: Cross-sectional (snapshot)

Schield

CON

TROL

Control of,
control over

Physical

Control for,
take into account

Mental
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Confounder Solutions
(Repeat)

Confounder: Anything that provides an
alternate explanation for an association.

CONFOUNDER SOLUTIONS
Inside the Data | Mental: Simple*®
Effect Size Selection

Controlled Study Ratios
Study Design Standardization
--------------- Hypothetical thinking --------------

* Advanced: Regression (linear, logistic, etc.)



C: COIlfOundlng StatLit Textbook 2023 Chapter 2 Slides 18 VOJ

Mental Solution:
Control For/Selection

CONTROL
Control of, Control for,
control over take into account
Physical Mental

Selection: simple way to control for the influence
of a confounder. Convert mixed-fruit compare
into an apples and apples comparison.

Predictor Women Men Average
Non-smokers 123 155 (58%) 142
Smokers 126 162 (71%) 152
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2.7 Exrror/Bias Influences:
Review of Problems

CARE: ERROR

Bias Wrong order Other Errors

Subject Comparisons Prevarication
Measurement | Percentages Weasel words

Sampling Medical tests Lies

Wrong order and Other Errors involve critical
thinking (mental solutions). See Ch 4, 6 & 7.

There are physical solutions for Bias.
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Bias Review:
Synonyms

Subject (respondent) bias
* Acquiescence bias, social desirability
* Sponsor bias, please the person asking

Measurement (researcher) bias
 Instrument bias
* Confirmation bias (select only what confirms)

Selection bias (sampling bias).
» Self-selection bias, non-response bias
* Survivor bias, publication bias
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Subject-Bias Solution:
Single Blind: Placebo

Percentage of Sick Patients who Improved

reatment |

mmmmm oo real effect -------------———-- >

Placebo [

<-- Placebo effect -->
Do nothing| Cmmm e total effect -------————-m e >

Improved 0% 10% 20% 30% 40% 50% 60%

What 1s the effect of treatment: 60 point cure?
Placebo: a fake treatment! Mind 1s powerful!

What 1s the effect of treatment: 40 point cure.
To control subject bias: ‘blind’ the subject.
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Researcher=-Bias Solution:-
Double Blind Both

To avoid researcher bias: blind the researcher

To avoid subject & researcher bias, double-blind.
Double-blind: blind subject and researcher.

Any study that could double-blind and does not
1s immediately suspect of bias — 1f not of error.
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Sampling=-Bias Solution:
Random Selection or Assignment

To avoid sampling bias in selecting, select
subject randomly: random selection.

To avoid sampling bias 1n creating, assign the
subjects randomly: random assignment. This
statistically controls for pre-existing
confounders. See clinical trials.

Note: Randomness can be both an unwanted
influence (a problem) and a desired solution
(random selection or random assignment).
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Confounder: Anything that provides an

alternate explanation for an association.

CONFOUNDER SOLUTIONS
Inside the Data | Mental: Simple*
Effect Size Selection

Controlled Study Ratios
Study Design Standardization

--------------- Hypothetical thinking --------------|
* Advanced: Regression (linear, logistic, etc.)
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2.4.1 Confounder Solution:
Effect Size

Effect size: size of an arithmetic comparison.

* The larger the effect size, the fewer the # of
confounders that can influence an association.

* The smaller the effect size, the more likely the
association is influenced by confounding.

A study that doesn’t present the effect size:

* probably has a small effect size.
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Confounder Resistance:
Control Group; Study Design

Resisting confounder influence (warding off confounders)
* controlled study is better than an uncontrolled study

* experiment is better than an observational study.
STUDY

[ contrRowED [ unconTRowED |
l Has a control group* ] Lacks a control group I
Conf | i based on Type of Study
Experiments Observational Studies
"Hard" Science "Soft" Science

Predictor typically variable

Predictor typically fixed

Confounder Resistance: B

Confounder Resistance D

Crude association can control for

Crude association cannot control

both fixed and variable for both fixed and variable
confounders confounders
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Types of Studies:
Experiments vs. Observational

Doing versus just Seeing

Experiment Observational

Researcher assigns/intervenes Researcher observes/responds

Repeatable: Scientific experiment Movie: Longitudinal Study

Randomized: Clinical trial Snapshot: Cross-sectional study

Other: Quasi-Experiment Someone says: Anecdotal
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Experiment #1:
Ideal Experiment

The subjects:

« are homogeneous (alike internally)

* have no memory of being treated

* can be switched: treatment and control.

Examples: most laboratory assignments in
physics, chemistry or biology.
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Experiment #2:
Randomized Clinical Trial

Best way to create two groups balanced on
known and unknown factors without looking.
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RANDOMIZED TRIAL * Treatment‘:| Predictor ... ssociation Reault

with Ideal Outcome ;
X—— Confounder J

Population = Fo1L1

—

Grey areas indicates subjects having a ‘
confounding factor which is unknown, Coate

unmeasurable or unmeasured

Randomizing: breaks predictor-confounder link
Shuffle cards (randomize) to get ‘equal’ hands
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Randomized Clinical Trial
Salk Vaccine

- 1954
LA Random Assignment

Polio Deaths per 100,000 cases

Salk
o N o 68% lower
vaccine

0 20 40 60 80

200k/group; parental consent; double-blind
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Experiment #3:
Quasi-Experiments

Quasi-experiments: experiments that involve
pre-existing groups.

Quasi (Queasy)-Experiment

Nature or humans intervene on pre-existing groups

' Nature intervenes | | Humans intervene |

Epidemics Wars/Politics
Plagues, outbreaks Change laws & policies
Natural disasters Business/Education

Earthquakes, tornadoes Change pricing/teaching
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Quasi-Experiment

Week during which campaign was “on”
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Comparison:
Clinical Trial vs Quasi-Experiment

Researchers trusted the clinical trial.
Parents trusted the quasi-experiment.

USA 1954 |[ USA

Random Assignment
Polio Deaths per 100,000 cases

Quasi-Experiment
Polio Deaths per 100,000 cases

o N s 68% lower sa o > 54% lower

1954

|

0 20 40 60 80
200k/group; parental consent; double-blind

0 20 40 60
Treatment (222k): 2nd grade _Control (725k): 1st & 3rd
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Observational study #1:
Longitudinal (movie)

[ Per capita cigarette consumption
[l Male lung cancer death rate
[l Femaie lung cancer death rate

Per capita cigarette consumption [Among those aged 18+]

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year
https:// hgat 1585071770802,
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Observational study #2:
Cross=Sectional (snapshot)

Two-group Two Factor
Comparison Co-variation

Average Height Weight vs. Height

Women _

230

Solid dots: Gals
Empty squares: Guys

60 6 64 6 6 0 T2 74 6

Height (Inches)
Pulse.mtw College students  Pulse.mtw College students

60 62 64 66 68 70 7
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C: Confounding I 14 vou
Cross=Sectional Study:
Time=-Related Snapshot

As age increases, golf scores improve???
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Control Group (Review);
Study Design: Graded

Control Group

Required Optional
Ideal experiments Quasi-experiments
Clinical trials Observational studies

CONTROL OF CONFOUNDERS
Physical Control (Grade = Quality)

Experiment Observational Study
A+ Scientific C Longitudinal

A- Random Assign D Cross-sectional

B Quasi-Exper F Anecdotal story

15

C: Confounding 7 vos
Confounder Solutions
(Repeat)

Confounder: Anything that provides an
alternate explanation for an association.
CONFOUNDER SOLUTIONS
Inside the Data | Mental: Simple*
Effect Size Selection
Controlled Study Ratios

Study Design Standardization
--------------- Hypothetical thinking --------------
* Advanced: Regression (linear, logistic, etc.)

Golf Score (9 holes)
45 .
4 — -
43 — - -
42 - . .
2 41 o - . - .
§ 20 . - . -
39 s .
38 — - -
37 -
36 — .
20 30 40 50 80 70
Age
14
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Study Design: Hard vs. Soft.
tControl of’ versus ‘Control for’
Science Says (Studies Say)
HARD Science SOFT Science
EXPERIMENTS OBSERVATIONAL STUDIES
Seeing and Doing Just "Seeing"
Confounder Resistance: Strong Confounder Resistance: Weak
Can control fixed AND variable Controls fixed OR variable
A+ |deal (repeatable) C: Longitudinal (movie)
A- Clinical (randomized) trial D: Cross-sectional (snapshot)
B Quasi (group) experiment Schield
CONTROL
Control of, Control for,
control over take into account
Physical Mental
16
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Mental Solution:
Control For/Selection

CONTROL
Control of, Control for,
control over take into account
Physical Mental

Selection: simple way to control for the influence
of a confounder. Convert mixed-fruit compare
into an apples and apples comparison.

Predictor Women Men Average
Non-smokers 123 155 (58%) 142
Smokers 126 162 (71%) 152
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E: Error/Bias

StatLit Textoook 2023 Chapter 2 Sides.

2.7 Exrorx/Bias Influences:
Review of Problems

CARE: ERROR

Bias Wrong order Other Errors

Subject Comparisons Prevarication

Measurement | Percentages Weasel words
Sampling Medical tests Lies

Wrong order and Other Errors involve critical
thinking (mental solutions). See Ch 4, 6 & 7.

There are physical solutions for Bias.
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E: Error/Bias
Subject-Bias Solution:
Single Blind: Placebo
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Percentage of Sick Patients who Improved

Treatment
e real effect -----------eeeeee- >
Placebo
<-- Placebo effect -->
Do nothingl D ——— L T R ——— >
Improved 0% 10% 20% 30% 40% 50% 60%

What is the effect of treatment: 60 point cure?
Placebo: a fake treatment! Mind is powerful!

What is the effect of treatment: 40 point cure.

To control subject bias: ‘blind’ the subject.

21

E: Error/Bias
Sampling-Bias Solution:
Random Selection or Assignment

StatLit Textoook 2023 Chapter 2 Sices. 23 VoJ

To avoid sampling bias in selecting, select
subject randomly: random selection.

To avoid sampling bias in creating, assign the
subjects randomly: random assignment. This
statistically controls for pre-existing
confounders. See clinical trials.

Note: Randomness can be both an unwanted
influence (a problem) and a desired solution
(random selection or random assignment).

23
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Bias Review:
Synonyms

Subject (respondent) bias
* Acquiescence bias, social desirability
* Sponsor bias, please the person asking

Measurement (researcher) bias
* Instrument bias
+ Confirmation bias (select only what confirms)

Selection bias (sampling bias).
* Self-selection bias, non-response bias
* Survivor bias, publication bias
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E: Error/Bias
Researcher-Bias Solution:
Double Blind Both
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To avoid researcher bias: blind the researcher

To avoid subject & researcher bias, double-blind.
Double-blind: blind subject and researcher.

Any study that could double-blind and does not
is immediately suspect of bias — if not of error.

22




	2023-Schield-StatLit-Ch2-Slides-V0J-Techne-1up.pdf
	2023-Schield-StatLit-Ch2-Slides-V0J-Techne-6up.pdf

