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A study in which the units of analysis are
populations or groups of people, not individuals.

Ecologic Study
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2 x 2 Table
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Cigarette
Smoking

No
Cigarette
Smoking

Lung
Cancer

No
Lung

Cancer

2 x 2 Table
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Hypothetical Ecologic Study

Relationship Between

Income and Auto Accident

3 communities
each with a population of 7 people

This hypothetical ecologic study is described in AV Diez-Roux’s article,
“Bringing Context Back into Epidemiology: Variables and Fallacies in Multilevel Analysis,”

in the American Journal of Public Health, 1998;88:216–222.
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Community A

Community B

Community C

Hypothetical Ecologic Study — Relationship Between Income and Auto Accident
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$24,086

$22,571

$21,414

Hypothetical Ecologic Study — Relationship Between Income and Auto Accident

Community A

Community B

Community C
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Hypothetical Ecologic Study — Relationship Between Income and Auto Accident
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Community C
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3rd
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$22,571

$21,414

4 / 7  =  57%

3 / 7  =  43%

2 / 7  =  29%

1st

2nd

3rd

Hypothetical Ecologic Study — Relationship Between Income and Auto Accident
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Community B

Community C
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More
than

$20,000

Auto
Accident

No
Auto

Accident

2 x 2 Table

Less
than

$20,000

Transparency 11



Copyright © 2004, All rights reserved. 34

$24,086

$22,571

$21,414
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$24,086

$22,571

$21,414

X XXX

X X X

XX

4 / 7  =  57%

3 / 7  =  43%

2 / 7  =  29%

1st 1st

2nd 2nd

3rd 3rd

Hypothetical Ecologic Study — Relationship Between Income and Auto Accident

Community A

Community B

Community C

$ 10,500 $ 34,500 $ 28,500 $12,200 $45,600 $17,500 $19,800

$ 12,500 $ 32,500 $ 24,300 $10,000 $14,300 $38,000 $26,400

$ 28,700 $ 30,200 $ 13,500 $23,500 $10,800 $22,700 $20,500
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More
than

$20,000

Auto
Accident

No
Auto

Accident

2 x 2 Table

Less
than

$20,000

12

99 0

0 12
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“. . . an error in inference due to a failure to
distinguish between units of analysis.

An association between variables at the
group unit of analysis may not exist
at the individual unit of analysis.’’

Ecologic Fallacy
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Real Ecologic Study

Relationship Between Religion and Suicide

Prussian Communities in the late 19th Century

This ecological study is described in H. Morgenstern’s article,
“Ecologic Studies in Epidemiology: Concepts, Principles, and Methods,”

in the Annual Review of Public Health, 1995;16: 61–81 and
in E. Durkheim’s book, Suicide: A Study in Sociology, published by Free Press in 1951.
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Real Ecologic Study

Relationship Between Religion and Suicide

Prussian Communities in the late Nineteenth Century

The greater the percent of Protestants in a community, the
greater the community’s suicide rate.
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Real Ecologic Study

Relationship Between Religion and Suicide

Prussian Communities in the late Nineteenth Century

The greater the percent of Protestants in a community, the
greater the community’s suicide rate.

Inferred that being Protestant was a risk factor for suicide
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“. . . an error in inference due to a failure to
distinguish between units of analysis.

An association between variables at the
group unit of analysis may not exist

at the individual unit of analysis.”

Ecologic Fallacy
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Real Ecologic Study

Relationship Between Religion and Suicide

Prussian Communities in the late Nineteenth Century

The greater the percent of Protestants in a community, the
greater the community’s suicide rate.

Inferred that being Protestant was a risk factor for suicide

Most of the suicides within a community
were committed by Catholics who,

when in the minority, felt socially isolated
and were therefore at higher risk of suicide.
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Subject Selection  Control Selection 
   
·  Males and/or females   ·  Age matched 
·  Occupational groups   ·  Healthy individuals  
·  Hospitalized cases  ·  Patients hospitalized for other cancers 
·  Autopsy series  ·   
·  Total lung cancer deaths in an area  ·  Deaths from causes other than cancer 
·  National sampling lung cancer deaths   ·  Sampling of general population  
   

Methods of Interviewing   Other Variables Concurrently Studied  
   
·  Mai led questionnaires  ·  Geographic distribution  
·  Personal interviews subjects/relatives   ·  Occupation 
·  Personal interviews controls: professional  ·  Marital status  
·  Personal interviews controls  ·  Coffee and alcohol consumption 
  ·  Other nutritional factors  

Tobacco-Use History   ·  Parity  
  ·  War gas exposure 
·  Type of smoking   ·  Other pathologic conditions  
·  Amount and type   ·  Hereditary factors  
·  Amount, type and duration   ·  Air pollution  
·  Inhalation practices  ·  Previous respiratory conditions  

 

Variables Used in Study of Smoking and Lung Cancer

Patients hospitalized for other diseases
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“Rates of Homicide, Suicide, and Firearm-Related Death Among Children — 26 Industrialized Countries,
” Morbidity and Mortality Weekly Report, February 7, 1997:101–105.
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Harvard Injury Control Research Center
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Harvard Injury Control Research Center

The rates of unintentional firearm deaths would be
highest in places where firearms were most available and

lowest in places where firearms were least available.
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http://www.cdc.gov/ncipc/wisqars
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1990
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State
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*  Rates based on 20 or fewer deaths may be unstable.  Use with caution.
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1981 to 1998
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(State)
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(State)

(1981–1998
State Age-Adjusted Rate

for Unintentional Firearm Deaths)
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(1981–1998
State Age-Adjusted Rate

for Unintentional Firearm Deaths)
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“An observation
differing so widely from the rest of the data

as to lead one to suspect that
a gross error may have been committed.’’

Outlier
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Harvard Injury Control Research Center

The rates of unintentional firearm deaths would be
highest in places where firearms were most available and

lowest in places where firearms were least available.
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Average of
the percentage of all suicides committed with a firearm and
the percentage of all homicides committed with a firearm.

Cook’s Index
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An abstract or general idea
inferred or derived from specific instances.

Construct
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Did not have

“… any particular

intuitive value.”
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

General Social Surveys

Behavioral Risk Factor Surveillance System

Did not have

“… any particular

intuitive value.”
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A measure of association that
ranges from 1.0 (complete agreement)

through 0.0 (no relation) to –1.0 (complete disagreement).

Correlation Coefficient

Transparency 51



Copyright © 2004, All rights reserved. 74

Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Did not have

“… any particular

intuitive value.”

General Social Surveys

Behavioral Risk Factor Surveillance System

Correlation ? (The degree to which variables change together)

.87
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Did not have

“… any particular

intuitive value.”

General Social Surveys

Behavioral Risk Factor Surveillance System

Correlation ? (The degree to which variables change together)

.87
.83
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes
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http://www.cdc.gov/ncipc/wisqars

% of all suicides committed with a firearm
Transparency 56
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes
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Total number of suicides committed with a firearm
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Total number of suicides committed with a firearm
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes

Georgia
10,945
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes
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Total number of suicides from all causes
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Total number of suicides from all causes
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes

Georgia

14,570
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes

Georgia

14,570

10,945
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes

Georgia

=  .751

14,570

10,945
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of suicides committed with a firearm

Total number of suicides from all causes

Georgia

=  .751

75.1 %

14,570

10,945
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% of all suicides committed with a firearm

(1981–1998
State Age-Adjusted Rate

for Unintentional Firearm Deaths)
(Cook’s Index)
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes
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Total number of homicides committed with a firearm
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes
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Total number of homicides committed with a firearm
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes

Georgia
9,408
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes
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Total number of homicides from all causes
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Total number of homicides from all causes
Transparency 77
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes

Georgia

13,930
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes

Georgia
9,408

13,930
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes

Georgia

=  .675

9,408

13,930
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Cook’s Index

% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

Total number of homicides committed with a firearm

Total number of homicides from all causes

Georgia

=  .675

9,408

13,930

67.5 %
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% of all homicides committed with a firearm

66667777....5555%%%%

(Cook’s Index)
(1981–1998

State Age-Adjusted Rate
for Unintentional Firearm Deaths)
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% of all homicides
committed with a firearm

% of all suicides
committed with a firearm

+

2

75.1 % 67.5 %

Cook’s Index
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66667777....5555%%%%

111144442222....6666        ////

+

2222

Cook’s Index

= 77771111....3333

(Cook’s Index)
(1981–1998

State Age-Adjusted Rate
for Unintentional Firearm Deaths)
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Harvard Injury Control Research Center

The rates of unintentional firearm deaths would be
highest in places where firearms were most available and

lowest in places where firearms were least available.
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A graphic method of displaying the distribution of
two variables in relationship to each other,

with the values of one variable measured on the vertical axis
and the values of the other on the horizontal axis.

Scatterplot Diagram
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A study in which the units of analysis are
populations or groups of people, not individuals.

Ecologic Study
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2 x 2 Table
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High Firearm
Availability

2 x 2 Table

Low Firearm
Availability

Unintentional
Firearm
Death

Not an
Unintentional

Death by
Firearm
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Transparency 100

“. . . an error in inference due to a failure to
distinguish between units of analysis.

An association between variables at the
group unit of analysis may not exist
at the individual unit of analysis.’’

Ecologic Fallacy
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Ecologic Study Worksheet
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