Safety: A Personal Focus, 3rd ed. - by David L. Bever

What is Safety?

Injury is probably the most under-recognized major public health problem facing the nation today.

Efforts concentrated in two areas:


Accident Prevention-developing ways to eliminate the occurrence of these 

unplanned and potentially damaging events


Accident Mitigation-developing methodologies that reduce the damage 

caused by these unplanned events

Problems with definitions of safety


•Long-term potential hazards, injury, or death (e.g., noise levels)


•Personal security - caused by criminal activity

Definition of safety


- ever-changing condition in which one attempts to minimize the risk of injury, illness, death, or property damage from the hazards to which one may be exposed.


Injury - any kind of damage to the body resulting from a single exposure to 

some type of energy force


Illness - damage to the body resulting from repeated exposures to some 

type of energy or force.


Hazard - condition or set of conditions that have the potential to produce 


injury and/or property damage; needs outside stimulus to activate it and thus cause harm.


Risk - probability that a hazard will be activated and produce injury or 
property damage



Two components:



1.  Likelihood that a negative situation will occur



2.  The severity of injury or damage of the hazard is activated.

A safe individual is one who can enjoy the greatest benefits 

at the lowest possible risk cost (physical and psychological).

Accidents remain 4th leading cause of death for all ages; leading cause of death for Americans <44.

Groups at greatest risk for all accidents:


•age 65 - 74 


•age 75 +


•age 15 - 24 

Certain age groups are more susceptible to particular types of accidents.


e.g., drowning: #1 those <4 years of age.

YPLL Index  (Years of potential life lost)  (refer to p. 6)

-Injuries leading cause of YPLL


SHOW OVERHEAD (p.7)  Cost of Accidents in 1989.

Injury Epidemiology - study of the occurrence, cause and prevention of injury.



SEE CHART p. 8 - Figure 1-4.    (SHOW OVERHEAD)


Examples.  p. 8-9.

HADDON MATRIX  (refer to p. 10-11)

-system for identifying motor vehicle hazards and developing countermeasures to reduce the likelihood of undesirable results

-Two dimensions:


     1.  
Based on fact that injury or property damage from interactions with specific hazards involves processes that fall into three stages:

A. Pre-event: various factors play a role in determining whether potentially damaging energy exchange takes place

B. Event Phase:  period which an energy exchange takes place and damage or injury occurs

C. Post-event phase:  involves the period after the energy damage has already occurred, numerous factors influence the severity of the damage to people and property during this time.


   2.  
Divided into human factors, vehicle/vector factors, and 



environmental factors


After you do the matrix, then list countermeasures.


REFER TO p. 10- Table 1-1

The Haddon Matrix provides a basic set of guidelines for identifying potential problems as well as a strategy for selecting countermeasures.

Four Factors of Safety


-injury control model - play major role in performance of any activity

1.
Understanding the difficulty of the activity


-thorough understanding will enable the person to weigh the potential 

risks of the activity against the potential benefits



-inadequate knowledge may lead to failure to recognize and properly 

evaluate hazards

2.
Ability level of the performer



-low ability contributing factor in accidents



-physical limitations



-physiological limitations

3.
Immediate state of the performer



-attitudes and emotions determine behavior

Attitude - enduring predisposition to react neg. or pos. to an object; developed over time

Emotion - felt tendency toward something assessed intuitively as good, favorable, beneficial, or away from something assessed as unfavorable, harmful , or bad; closely related to attitudes

4.
Condition of the environment



-natural & man-made

INJURY REDUCTION


-Safety Education



1.  Knowledge - creates awareness of accident potential and problem areas



2.  Attitudes - enables person to judge potential value of making behavioral change



3.  Skill Development - allows need to constantly and safely perform an action


-adjustive behavior - the consistent successful performance of an action or skill in the 


face of possible unplanned interruptions; introduces the concepts of skill and judgement as they relate to maintaining a state of harmony between the individual and the environment; happens through safety education, simulation or experiential learning


-greatest potential for comprehensive injury-reduction program



1.  Education/behavioral change




2.  Laws and Regulations




3.  Product design and automotive protection

The Safety Movement:  Historical Perspective


-early efforts to improve safety implemented to protect property


-before Revolutionary War, safety mainly concerned with fire protection


-Green Tree Company- 1st insurance company and 1st attempt to encourage and reward preventive safety measures

TIMELINE


1794
1st trade society; forerunners of today's unions, concerned with worker safety



1799
1st Board of Health-Boston; duty was to inspect stores, vessels, factories, and houses where health hazards were expected to exist.



1869
1st State Bureau of Labor Statistics - Mass.



1894
UL electricity hazards - Chicago



1896
National Fire Protection Organization

2 key events that had dramatic impact on safety efforts

1.  1911 - fire in NYC that claimed 145 lives, mostly young girls; fire exits locked, stairs blocked by machinery, etc.

2.  Passage of 1st worker's compensation law (Wisconsin)



1913
National Safety Council




US Dept. of Labor - beginning of federal influence in field of safety



1936
Walsh-Healy Act - forerunner of OSHA - established standards including health and safety regulations for work during on federal contracts $10,000+



1966
Highway Safety Act  (refer to p. 21)



1970
OSHA (refer to p. 21)



1972
Consumer Product Safety Act (refer to p. 21)



1974
Nationwide 55-mph speed limit (refer to p. 21)

Safety Analysis:  A Statistical Approach

Functions of Statistical data:

1.
Used to determine problem areas

2.
Helpful in developing strategies in safety education

3.
Plays important role in development of safer equipment

Statistics 

- area of science concerned with the extraction of information from numerical data

-2 types:


a)  Descriptive - give info. about the characteristics of a particular group factual report of what has occurred.


b)
Inferential- consists of estimations, generalizations, or predictions 


about a particular group

Presentation of data

A.
Frequency distribution - group in several classes

B.
Percentages - given part of whole expressed as a denial




-divide number of cases f interest by the total number of cases




-means of comparison or to demonstrate changes over time

C.
Rates - percentages based on a particular population



     - based on the same figure (usually per 100,000 population)



     -death rate and mortality rate most widely used




Crude Death Rate - number of deaths that occur in a given 



yr./100,000 in entire population




CDR = 
#of deaths x 100,000







total population

Specific Death Rate - number of deaths that occur in a given yr. for every 100,000 persons in particular population




SDR = 
#of deaths for a specific population x 100,000







                     Specific population

D.
Graphic presentations


-enables reader to view results of a frequency distribution without reading al the raw data


-Histogram:  most widely used


-Frequency polygon: series of interconnected points to represent the distribution frequencies


-Pie Chart

Errors and Problems in Data Collection

-Validity (accuracy): measure of how closely data correspond to the actual state of affairs; 



Errors can be caused by



1.   Incorrect sampling of a target population



2.   Failure to report information



3.   Differences in reporting systems

-Reliability - measure of how closely a series ob observations of the same thing match one another.
Valid and Reliable Sources of Safety Statistics

•National Safety Council - data pertaining to all types of accidents

•National Center of Health Statistics - data about diseases and accidents

•National Injury Information Clearinghouse - collect, investigate, analyze, and dessiminate injury data and information relating to the causes and prevention of death, injury, and illness associated with consumer 
products

•National Criminal Justice Reference Service (NCJRS) - clearinghouse of 
info. about law enforcement and criminal justice

•National Highay and Traffic Safety Administration - computerized database to analyze fatal motor vehicle crashes

•Local and State agencies

Classifications of accidents

NSC - use 2-step approach in organizing information


1st step - separates accidents into four general classes: motor vehicle, work, 


home, and public


2nd step - identifies specific causes of injury

Four major classes of accidents decreased both in number of deaths and death rates significantly

Modern Approaches to Accident Investigation

Four Factors of Safety

1.
Understanding the difficulty of the activity

2.
Ability level of the performer

3.
Immediate state of the performer

4.
Condition of the environment

System - orderly arrangement of components that are inter-related and that 

interact to perform some task or function in a particular environment


-defined in terms of a task or function 


-each part of the system affects the others

A.
Systems Safety Analysis



-involves the use of technical and managerial skills to identify and control hazards, thus reducing the potential for injury or damage



-Systems safety management program has four parts:




1.
designs and engineering




2.
operations safety controls




3.
emergency response plan in case of accidents




4.
accident and incident investigations

B.
Failure Mode and Effects Safety Analysis



-each component or factor is evaluated on how it will affect the 


overall system if it fails



-advantage is relatively simple to use and provides an orderly 


examination of the hazardous situations in a system



-to identify most serious failure modes, critical item lists

C.  Fault Tree Analysis


-accident prevention/investigation model that reason backward from a 

predetermined, undesirable event, tracking the sequence of events that could possible lead to a system failure


-particularly useful in the early design phases of new systems but is equally useful in analyzing operational systems for desires and undesired outcomes


-enable its user to consider combinations of events leading to a given outcome; this, in turn, can indicate a variety of alternative for solving problems

D.
Management Oversight and Risk Tree  (MORT)



-takes fault tree analysis one step further



-used to analyze accidents to determine basic and contributory causes



-used as appraisal tool to evaluation existing safety programs



-postulates that causes of an accident are attributable not only to 


inadequate performance, nut also to a less than adequate management system



-2nd step involves an evaluation of the management system and how it may have contributed to the accident.

E.
Cost-Benefit Analysis



-key factor in development of industrial safety codes and standards



-cost of changes made to increase safety are compared to the costs of 

accidents or illnesses resulting from exposure to uncorrected hazardous 

situations



-if gain in performance or safety proves to be too small to justify the 

cost, an otherwise desirable system or system modification may be rules out.

F.
Hazard Analysis



-identification of hazards before an accident occurs.



-assesses degree of risk in a system using quantitative measures





R = C * E* P   


(R=risk; C=potential consequences;E=exposure; P=Probability of 


occurrence)

G.
Computer Profiles



-computer-generated sentence made up of several injury factors strung 

together using connecting phrases that make the sentence intellegible and show relationship between factors.



-trend analysis - particular sequences of events repeatedly leads to the 

same injury, the safety specialist would then have the opportunity to develop methodologies to interrupt the sequence, thus preventing the accidents and resulting injuries



-critical incident technique - 

Two factors affecting the decision-making process in any system safety analysis program:


1.
Cost effectiveness


2.
Timeliness of system operation

When An Emergency Occurs

Basic Guidelines for the First Responder

-First Responder


-person who initiates care or assistance for the victim or victims


-3 basic responsibilities



1.  To assess the situation, including the victim's conditions




assessment and evaluation most important action



2.  To render emergency care (if appropriately trained)



3.  To activate the EMS system (911 or 0)

Most important function of the first responder - alert personnel who can best provide assistance at emergency scene



Make following observations




1.   What happened




2.   Are there any injuries




3.   If so, what are they?




4.   What emergency care procedures should be used with victims?



Details when calling EMS




1.  Name and exact location




2.  Describe problem, # people involved, your assessment of their condition




3.   Give telephone number where you are calling from




4.   Do not hang up until EMS does

Note: Enhanced 911 - when you call, your phone and address show on dispatch screen.

LEGAL LIABILITY


-no certified 1st responder who used established procedure has ever been sued.



must act in reasonably prudent manner


Good Samaritan Laws  (refer to p. 63)



-originally designed to protect medical personnel, now extends to people who stop to assist in an emergency



-what Good Samaritan states ...  "no one who attempts to aid the victim 


of an emergency can be held liable for increasing the victim's injuries, provided the rescuer acted in a reasonable manner, did not charge for services rendered, and did not intentionally or 


willfully attempt to increase the victim's injuries."



-general guidelines... (refer to p. 63)




1.  only time legally obligated to offer assistance is when directly 



responsible for injury-causing situation.




2.  Certain obligations




3.  Once rescuer has started, should not leave until qualified 
personnel relieve him/her.




4.  Follow recognized EC procedures.  Never do more than you know how.




5.  Never force treatment upon anyone unless life-threatening.

HELPERS AND THEIR RESPONSIBILITIES

Law Enforcement


City Police - responsible for enforcing the laws of city and state within 


geographical confines of the city


County Sheriff's Dept. - major responsibility in unincorporated areas of 
the county; do have authority statewide


State Police - major law enforcement agencies; primary responsibilities to 


enforce the vehicle code of the state and to investigate accidents 


occurring on state roads and interstate highways


Deputy Marshall's Office - to transport prisoners to and from federal courts 


and prisons; to provide protection for witnesses at federal trials and for visiting officials from other nations; to act as bailiffs in federal courts.

Fire Protection


Responsibilities


-firefighting



-inspection of public buildings and residential dwellings



-enforcement of building and fire codes




1.  design and installation violations




2.  use of hazardous materials



-fire prevention education and public relations




-develop public awareness and secure community cooperation in maintaining safe conditions.



-fire investigation (and damage)

Emergency Medical and Rescue Services



EMT - paraprofessional emergency specialist trained to provide life-


sustaining care and transportation for patients outside the hospital setting



Training stresses 6 major areas of skill development




1.  CPR




2.  Patient Assessment




3.  Mechanical aids used in treating breathing difficulties




4.  Splinting




5.  Bandaging




6.  Patient Transport



Paramedics - emergency specialists qualified to deliver adv. life support in emergency situation; extension of physician in the field




ALS - care given at scene of accident or illness, during transport, or at the hospital




Training




1.  Defibrillation




2.  Endotracheal intubation




3.  Administration of appropriate medications




4.  Cardiac monitoring




5.  IV 



Rescue or Extrication Specialists




-usually associated with fire dept.

USE ARC Books - put in groups

Home Safety

Approx. 1 in 12 people injured in a home accident.

INSURANCE

-basic policy covers damage or losses resulting in fire, theft, vandalism, explosion, failure of electricla, plumbing, and heating systems, etc.

Renter's Insurance


-designed to protect personal belongings


-coverage includes personal property, personal liability, medical payments to others, and damage to other's property


-university housing is not responsible or personal items that may be stolen or damaged


Personal property - contents



-sometimes extends outside boudaries when traveling


Loss of use


-covers elsewhere while rental property is being repaired


Personal liability


-protects renters whose actions have resulting in injury to others;  also 

protects when someone is hurt as a result of unsafe conditions on their premises


Medical payments to others


Goodwill coverage - pays for damage to the property of others for when you are responsible

Homeowner's Insurance


-similar to renter's insurance but homeowner resp, for insuring structure of their residence.

Condominium Insurance


-loss assessment coverage

Special Options


-scheduled personal property endorsement: listed/scheduled with 


insurance company so there will be an official record


-replacement cost value endorsement: policy holder is entitled to 


reimbursement at full replacement cost of the item, less deductible.

FALLS

-elderly:  fractured hip

-Stairways:  750, 000 people require emergency-room treatment each yr. 
involving falls on stairways.  (refer to p. 81)


-Three areas re: safety...



1.   Design -



2.   Use



3.   Maintenance of stairways

-Floors and walkway surfaces


600,00 per year


-result of unexpected, sudden changes in the characteristics of surfaces


-prevention


-READ EXAMPLES ON p. 83.

-Safety Glazing


Three types of safety glazing materials:


1.
Tempered glass


2.
Laminated glass - glass is broken, pieces do not shatter


3.
Rigid plastic

-Ladders

-major considerations when choosing...



-type of work it will be used for



-proper positioning



-skill of its user


-never paint a wooden ladder


-tips on using ladder and stepladder (p. 86)

Childhood Falls and Related Injuries

-Two problems re: injuries.


1.  Lack of supervision/using safety features


2.
Entrapment




-gates




-infant bean-bag cushions  (p. 89)

-To reduce risk... (p. 89)

Chain and Power Saws   (p. 91-95)

-contact with chain and kickback most common cause of injury

Electrical Home Workship Tools

-electril drill most commonly used item (accts. for 1/3 injuries)

-flying particles cause injury; 90% could have been prevented w/eye protection

-To reduce risk of electrocution...


-3 prong grounded plug


-double insulation


-ground-fault circuit interrupter 

Power Mowers and Hedge Trimmers

-most injuries involve power mowers when person's hand or foot contacts blade

-questions to ask before purchasing mower... (p. 99)

