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Whg Heinrich-Jonés? .

Herbert Heinrich
* 1930s Superintendent of 'a‘
Engineering/Inspection
Travelers Insurance
* Analyzed 75,000 accident
reports

* Published Industrial Acciderx
Prevention: A Scientific
Approach

* 90 years later we are still
talking about him!

What Were His
Conclusions?

88-10-2
Heinrich Pyramid
Domino Theory
4/1 ratio of direct/indirect costs

88-10-2

*  88% of incidents occur because of unsafe
acts

* 10% of incidents occur because of unsafe
condition (mechanical or physical)

* 2% of incidents are unpreventable

Criticized for not being scientifically supported, does not
recognize management systems, too much focus on worker
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Heinrich Pyramid

1 ACCIDENT WITH MAJOR INJURIES 1 DEATH

A

A

10
SERIOUS ACCIDENTS
30
MINOR ACCIDENTS
600
NEAR MISSES

29
ACCIDENTS WITH
MINOR INJURIES

300
ACCIDENTS WITH
NO INJURIES

UNSAFE ACTS
Heinrich’s Pyramid Bird’s Pyramid
1931 1966

Herbert Heinrich vs Frank Bird
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Domino Theorg

Fic. 5. The removal of
factor makes the action o
factors ineffective.

F1e. 4. The unsafe act and mechan-
ical hazard constitute the central
factor in the accident sequence.
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Cheese Evolution

Weaknesses

Engineering

Controls Consequences

Administrative

Controls Behavioral

Controls Mitigating
Barriers

lceberfj Theorg
Direct/Indirect Costs
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Criticisms

* Not scientifically supported
* Does not recognize management systems

*  Too much focus on worker and not
enough on systems

* Pyramid unsupported/misapplication

Accident Causation Theories

Human Factors Theory
Accident/Incident Theory
Epidemiological Theory
Systems Theory
Behavioral Theory (BBS)
Domino Theory
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Whg Bother?

Before:
* Helpsin job/process design

* Helps identify ways we are setting
workers up for possible failure

After:
* Helps identify appropriate corrective
measures
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Human Factors
Theory

Inappropriate Inappropriate
Response Activities

Overload

® Environmental factors
(noise, distractions)

© Internal factors
(personal problems,
emotional stress)

® Situational factors
(unclear instructions,
risk level)

® Detecting a hazard
but not correcting it

® Removing safeguards
from machines and
equipment

® Ignoring safety

® Performing tasks
without the requisite
training

© Misjudging the
degree of risk involved
with a given task

12
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Petersen’s
Accident/Incident
Theory

|

Epidemiological

Theory

|

l

Overload Ergonomic Traps Decision to Err Predispositional Situational
® Pressure ® Incompatible ® Misjudgment of the Charactoristics Gharactenstios
o Fatigue i";?ézs‘:'aocr;‘('é:;”s'ze' (=3 ® Susceptibility ® Risk assessment

o ’ i ® Unconscious of people by individuals
© liglivaizn  Incompatible desire to em
" . ° p
® Drugs expectations O sl Perceptions ‘eer pressure
based on the © Priori
plicrol situation ® Environmental Pnonngs S
supervisor
® Worry factors
® Attitude
Can cause or
Systems Failure prevent accident
5 conditions
® Policy Accident
® Responsibility
® Training
® Inspection
® Correction
. Injury/Damage
Feedback Loop ( a usatio n
(1) (5) K . . .
BBS is the application of behavioral theories
rooted in psychology and has seven basic
o @ @ @ principles:
Mac e Weigh Make Task ¢ Intervention that is focused on employee
information risks decision pe:fool?:\ed behavior
prment  Identification of external factors that will
help understand and improve employee
Interaction
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behavior

« Direct behavior with activators or events
antecedent to the desired behavior, and
motivation of the employee to behave as

16
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Behavioral Theorg

*Focus on the positive consequences that will
result from the desired behavior to motivate

employees

*Application of the scientific method to improve
attempts at behavior interventions

*Use of theory to integrate information rather

than to limit possibilities

*Planned interventions with feelings and

attitudes in mind

Despite the fact that we rely heavily on antecedents, it is consequences that have the greatest
influence on behavior.

EAntecedent —_— Behawor : ! Consequences
Stimulus e .nc pen Road No G Reward
Directs ey \ Late ©O °:m"y Motivates
Behavior l / Behavior
Speedmg
/ \Gn
/ Fun \ Ticket
Wear & Fatality
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WHCH CAUSES O oS “No matter how strongly the statistical
TREATS R e records emphasize personal faults or

Bl W R R how imperatively the need for education
e mrgrsﬁpggolvﬂklm AT 2. g?&(,.llARDED ABSENCE OF .. R .

, e S oevees 1 Do Ak S Ly activity is shown, no safety procedure is
INOPERATIVE IDECAYED, CRACKED, ETC. .

Pupurouner | | T complete or satisfactory that does not
NG A MG | . oM BLOCKED XIS, T . .
R M provide for the ... correction or

- N2 HOS MR elimination ... of physical hazards.”
8. DISTRACTING, TEASING, ABUSING, 8, UNSAFELY CLOTHED,NO GOGGLES GLOVES |

STARTLING, ETC. OR MASKS, WEARING HIGH HEELS, ETC. . .

s (i -Heinrich

WHICH CAUSE
ACCIDENTS
5% ARE PRACTCALY P y
= We need the Why, not just the How
Fio. 6. Chart of direet and proximate accident causes.
19 20
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FIGURE 6
ICEBERG DIAGRAM REPRESENTING DIRECT,
CONTRIBUTING & LATENT FACTORS
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Production pressures

Heinrich-Jones

Accident/Incident

4(

Unplugged

_ [

Unsafe
Conditions

Investigate beyond "how” to find “why” to identify the management
system deficiency and focus solution to the “root cause(s)”.

UNSAFE
ACTS

| didn’t know that was dangerous

| didn’t realize the procedures had to be
followed in order

* | didn’t another shift would be taking over

o | didn’t know ... or how to ...

| didn’t have a ladder/stool
* My equip was broken
| didn’t have the proper tool

* | was doing my best given the
environment

Unable i )
* | wasn’t strong enough, | was tired

* I'm getting a divorce

* My child is sick

| have a hangover

* | don’t like Bob

* We are behind schedule

* I'm bored
* | know what I'm doing, | know better

Unplugged

UNSAFE
CONDITIONS

\\1

{

Fault in electrical panel
Machine components
Hurricane conditions
Spontaneous failures
Multiemployer workplace

No money to fix
Unfixable

Indifference to correction
Multiemployer workplace

23
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PP
Managcmcnt
Sgstcm
Overlag

UNSAFE
ACTS

* Training

* Communication
* Education, SOPs
* Notices

* Signs

* Warnings

Unaware

* Hazard Correction & Control

¢ Equipment & Tools

* Housekeeping

® Pre-placement Hiring Processes

« Examine Job/Performance Standards
* Medical Surveillance

* Recognition

Unplugged « Discipline
* Coaching
* EAPs
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UNSAFE L —
Origin/Basis Responsibility|

CONDITIONS
p

£

/anown

b

¢ Hazard Evaluation

¢ Accident Investigation
¢ Reporting Systems

¢ Risk Assessment

¢ Inspections/Audits

¢ Multiemployer Plans

¢ Hazard Correction

¢ Address Imminent Danger

¢ Plans and Contingency Plans
e Culture

* Management

¢ Multiemployer Plans

Cause vs Fault \

Reason vs Excuse
Explanation How vs Whg Justification

Description
(means, ods, manner)

Rationalization

27

28



2/2/22

Accident/Incident
& Primary Causes
d [ wman | [ macHine | - Tertiary
Unsafe Sub- Cause\(’ Causes
Conditions Cause —— > Cause ——— g e -’ Secondary
Sub-Cause/ Cause Ciuse‘ € causes
Cause£> Cause Sub-Cause
B
Unable Unknown
Causef Cause——— Sub-Canse or EFFECT
Sub-Cause ’<— Cause Cause
Cause S —
Cause
Sub-Cause
Investigate beyond "how” to find “why” to identify the management MATERIAL METHOD
system deficiency and focus solution to the “root cause(s)”.
30

Deckhand Almost Loses Foot
Face Smasher

1 ACCIDENT WITH MAJOR INJURIES

29
ACCIDENTS WITH

Thank You!

300
ACCIDENTS WITH
NOINJURIES

Heinrich’s Pvramid



https://youtu.be/D5UBpS5g--8
https://youtu.be/M0xa2ILgVnM

Complete Session Surveys on the App

Find the App, Click on Events, Click on Browse by Day, Click on the
Specific Session, Click on Rate Event. See Below for Screen Shots.
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