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ACCIDENT CAUSATION
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TERMINAL LEARNING OBJECTIVE:

ACTION: Identify the systemic origins of accidents and mishaps,


CONDITION:  in a garrison or tactical environment,


STANDARD: in accordance with AR 385-10.

SAFETY CONSIDERATIONS:
None.

TRAINING RISK ASSESSMENT CODE:
L.

ENVIRONMENTAL CONSIDERATIONS:
None.

ENABLING LEARNING OBJECTIVE (ELO 1):


ACTION: Trace the systemic origins of accidents and mishaps,


CONDITION:  in a garrison or tactical environment,


STANDARD: in accordance with the student handout.

INSTRUCTIONAL LEAD IN:  State the following
1. In order to successfully manage an effective accident prevention program, it is first necessary to understand what causes accidents.

Evaluation -  State the following:  Upon completion of this period of instruction you will be required to complete a practical exercise.  Additionally, at the end of the course you will have an examination that may contain questions pertaining to this block of instruction.  All the material in your student handout is relevant.
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a. Early man attributed hurtful happenings or accidents to the spirits.  For centuries this approach was predominant.

b. Later a more sophisticated view was accepted- the person injured was somehow at fault.  He was at fault because he should be "Punished", was careless", or just "stupid."
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c. During the early industrial revolution, factory managers reasoned workers who were injured, were hurt because they weren’t "careful." Accidents were considered a natural side effects of production in other words the cost of doing business.  There was no way to change human nature, people had been and would always be careless.

d. The court system upheld the view of 
individual responsibility for safety. The injured worker is forced to sue, but to win the employer had to be found completely negligent , which was rare.  Public opinion rose against the "worker alone-is-to-blame" theory.  The courts responded by being more responsive to workers' claims.  State legislatures followed suit and by 1908 every state had an employer's liability law.

e. Employers now with financial responsibility for an injured worker began to see, at least financially, it would be more cost effective to prevent accidents.  The only theory for the cause of accidents was personal carelessness.  Individual businesses and factories used a hit-or-miss kind of effort in designing a safety program.  These efforts enjoyed varying degrees of effectiveness.
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NOTE: Heinrich was a traveling insurance salesman                                   

The Heinrich model to accident causation has been the basic approach in accident prevention and has been used mostly by safety societies and professional people since its publication in 1932.  This was the first scientific approach.
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FIGURE 2
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(1)
Heinrich began with the fact of injury and traced it back to its causes.  An injury, he reasoned, was caused by an accident, an unsafe act on the part of the injured person, or an unsafe condition in the environment.  The next step back in Heinrich's accident causation model again place blame squarely on the individual and then, in the next step, makes a vague reference to the person's social environment and ancestry as the causation reason for his carelessness or fault.
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 (2)    This was a major breakthrough because it removed some of the blame from the individual worker.  The worker might have been careless, but it might also have been caused because the machine was poorly designed or maintained, thus making it likely whoever worked with it would be injured.  Managers could see the rationale behind this theory.  Since one of the remedies against accidents dealt with 'things' instead of people, employers had something concrete to correct.  Machines, business and factory layouts were looked at with a new eye and were found to be sadly lacking in safety features.  A big push began to engineer for safety.  This engineering for safety has been very effective and is still a big area of responsibility under the Occupational Safety and Health Act.

(3) However, engineering out unsafe conditions was only part of Mr. Heinrich corrective action sequence.  The other three were:  instruction, in which workers were taught how to do their particular job safely;  persuasion and appeal, in which people were exhorted to behave safely and which prompted all those reams of paper being used for posters; and, discipline, in which, when all else has failed, a worker was threatened with loss of money or job if his safety performance did not improve.  From these came the three "E's" of accident prevention: Engineering, Education, and Enforcement.

ENABLING LEARNING OBJECTIVE (ELO 2):

ACTION: Define the modern Army accident causation model, 


CONDITION:  in a garrison or tactical environment,


STANDARD: in accordance with the student handout.
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2.  The modern Army causation model does a better job of depicting the causes of accidents.  Although more complicated than Heinrich's model, it depicts better how accidents are caused and the corrective measures.
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a. The modern model parallels Heinrich's to a certain point.  A few words have been changed.  Injury is called Result indicating it could involve damage as well as Personal injury and the result can range from no damage to the very severe.
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FIGURE 3

b.
The word Mishap has been used rather than Accident to avoid the popular misunderstanding that an accident necessarily involves injury or damage.

c. Finally, the term Operating Error has been substituted for Unsafe Act & Unsafe condition to better reflect that both are essentially the same thing, resulting from mistakes made by individuals. Examples of operating errors include:
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(1) 
Taking an unsafe position.

(2)
Stacking supplies in unstable stacks.

(3)
Poor housekeeping.

(4)
Removing a guard.
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d. The addition of system defects breaks away from Heinrich and adds a concept that virtually revolutionizes accident prevention.  This key concept is the single most important concept and has developed into an accident prevention theory. It changes what we seek to do and how we do it. System defects are weaknesses in the way the system is designed or operated. Typical examples of system defects include:
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(1)
Improper assignment of responsibility.

(2)
Creation of an improper climate of motivation.

(3)
Inadequate provisions for training and education.

(4)
Poor provisions for providing suitable equipment and supplies.

(5)
Improper procedures for selection and assignment of personnel.

(6)
Improper allocation of funds.
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FIGURE 4
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e.
The next question is, "What causes systems defects?" The answer is management errors, because managers are the people who design systems.  In organizations without a safety staff, the buck stops with the manager.
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FIGURE 5

e. However, if the organization has a safety staff, we can answer the question, "Why did the manager make the error?" by answering,  "Perhaps because he was poorly supported by the safety program responsible for advising him on safety matters."  We may further conclude that when safety programs are weak and ineffective, it is generally because safety managers make them that way.
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(1)
Safety Management Error - a weakness in the knowledge or motivation of the safety manager that permits a preventable defect in the safety program to exist.
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(2)
Safety Program Defect - a defect in some aspect of the safety program that allows an avoidable error to exist.  Examples:

(a)
Ineffective information collection.

(b)
Weak causation analysis.

(c)
Poor countermeasures.

(d)
Inadequate control.

Remove VGT
Show VGT:  Slide 16

[image: image6.wmf]SAFETY

MANAGEMENT

ERROR

SAFETY Y

PROGRAM

DEFECT

MANAGEMENT

ERROR

SYSTEM 

DEFECT

OPERATING

ERROR

MISHAP

RESULTS


FIGURE 6
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g.
There is a near miss relationship between the mishaps and results. The initial studies showed for each disabling injury, there were 29 minor injuries and 300 close calls/no injury.  Recent studies indicate for each serious result there are 59 minor and 600 near misses.

NEAR MISS RELATIONSHIP
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ENABLING LEARNING OBJECTIVE (ELO 3):

ACTION: Identify the seven countermeasure avenues, 


CONDITION:  in a garrison or tactical environment,


STANDARD: in accordance with the Army causation model.
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3.
Countermeasure potential.  The modern causation approach opens seven avenues through which we can initiate countermeasures.  None of these areas overlap. These avenues are:

a.   Safety management error.

b.
Safety program defect.

c.
Management error.

d.
Systems defect.

e.
Operating error.

f.
Mishap.

f. Result.
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FIGURE 7

ENABLING LEARNING OBJECTIVE (ELO 4):

ACTION: Match the potential countermeasure with the applicable causation approach avenue, 

CONDITION:  in a garrison or tactical environment,

STANDARD: in accordance with the Army causation model. 
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4.
The modern causation model opens so many effective countermeasures to the
safety manager that a major problem becomes selecting the best total combination consistent with available resources.  Potential countermeasures for each modern causation approach include:

a.
Safety management error - Training, Education, Motivation, and/or Task Design.

b.
Safety program defect - Revise information collection, analysis and/or implementation.

c.
Management error - Training, Education, Motivation and/or Task Design.

d.
Systems defect - Design revision via SOP, Regulations, command Letters, and/or Policy Statements.

e.
Operating error - Engineering, Training, and/or Motivation.

f.
Mishap - Protective equipment, protective barriers, and separation can eliminate or reduce mishap potential.  For example, storing ammunition in bunkers or using protective eyewear when grinding.

g.
Result - Containment activity can lessen the severity of injuries and/or losses resulting from a mishap.  These activities include fire fighting, rescue, evacuation, and first aid.

ENABLING LEARNING OBJECTIVE (ELO 5):

ACTION: Identify the system components of the Army System Model, 


CONDITION:  in a garrison or tactical environment,


STANDARD: in accordance with AR 385-16.
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5. A system is simply a group of interrelated parts which, when working together as they were designed to do, accomplish a goal. Using this analogy, an installation or organization can be viewed as a system. The elements of the Army System Model are:

Remove VGT
Show VGT:  Slide 21

a.
Tasks - Communications, controls, arrangements, demands on men, and time aspects.
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b.
Person.

(1)
Selection mentally, physically, emotionally, and qualified.

(2)
Motivation positive, negative, and Retention.
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c.
Training.

(1)
Types - initial, update, and remedial.

(2)
Targets - operating, supervisory, and management.

(3)
considerations - quality and quantity.
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d.
Environment - Facilities, grounds, lighting, noise, and ventilation, and weather.
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e.
Material - machine design, supplies, and maintenance.
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NOTE:  Inform students of homework assignment (PE in the Student Handout).

PRACTICAL EXERCISE

The following items will test your grasp of the lesson material.  Each item has only one correct answer. When you complete the exercise, check your answers with the answer key that follows.

REQUIREMENT:
Match each defect to the proper element of the accident causation model.

____ Safety Management
A. 
Unit safety officer is not school 


Error

trained.         

____ Safety Program
B. 
Service member's left hand 

          Defect
      cut off by tire rim.

____ Management Error
C. 
Unit safety program did not include surveys of work area.

____ Systems Defect
D.
Service member was struck by metal rim when the tire exploded.

____ Operating Error
E.
Service member took high pressure tire apart without first letting air out.

____ Mishap
F.
Maintenance supervisors were playing cards in maintenance office at time of explosion.

____ Results
G.
Maintenance personnel routinely perform maintenance operations without the proper maintenance manuals.

ACCIDENT CAUSATION - CASE STUDY

A soldier was mounting a bracket on a sheet metal partition and proceeded to use a 1/4 inch electric drill.  The drill had a metal housing with a three-wire power cord.  An extension cord running from the source of power also was a three-wire cord, but was not long enough.  In order to connect the drill to the extension cord, the soldier obtained another short extension cord from the tool crib.

As the soldier started to drill he was electrocuted.

ADDITIONAL FACTS:

1. The drill and extension from the power source were okay - no shorts.  The extension from the tool crib was improperly wired.  The grounding lead was connected to the "HOT" terminal so that the frame of the drill was energized.

2.
The soldier was standing on a wet floor.


3.
The tool crib attendant made up the bad extension cord.

4.
The extension cord had not been tested.

Complete the Accident Causation Model elements below.

RESULT:

MISHAP:

OPERATING ERRORS:

SYSTEM DEFECTS:

(Possible)

ACCIDENT CAUSATION

PRACTICE EXERCISE ANSWER SHEET


1.
A.


2.
C.


3.
F.


4.
G.

5.
E.


6.
D.


7.
B.

CASE STUDY

RESULT: Fatality.

MISHAP: Soldier was electrocuted.

OPERATING ERRORS: Improperly wiring an extension cord and

using electrical equipment while standing in water.


SYSTEM DEFECTS:  Failure to Provide appropriate equipment and (possibly) No quality control, failure to check electrical cord made up by the tool crib attendant.

   
Improperly trained tool crib attendant.

  
Improper maintenance of facilities, i.e. allowing standing water to accumulate on the floor.
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