Occupational Health

Lifestyle activities with 1 in 1,000,000 incremental risk of death in one year

Eating & Drinking

· 0.5 liter wine

· 40 tbsp of peanut butter (aflatoxin)

· 30 12oz cans of diet soda

· 180 pints of milk (aflatoxin)

· 200 gallons of drinking water from Miami, New Orleans

· 90 # of broiled steak
Smoking

· 1.4 cigarettes

· Living 2 months with a smoker

Other

· Paddling in canoe for 6 minutes

· Traveling 10 miles by bicycle

· Traveling 300 miles by car

· Flying 1000 miles by jet

What if we regulate risk to 1 in 1,000,000 risk of death 

Activity (time)

· MV Accident, 1.5 days

· Fall, 6 days

· Drowning, 10 days

· Fire, 13 days

· Firearms, 36 days

· Tornado, 20 months

· Flood, 20 months

· Lightning, 2 years

· Animal bite, 4 years
Occupation (time)

· Mining, 9 hrs

· Firefighting, 11 hrs

· Coal mining, 14 hrs

· Construction, 14 hrs

· Agriculture, 15 hrs

· Transport, 1 day

· Police duty, 1.5 days

· Government, 3.5 days

· Manufacturing, 4.5 days

Private employers, 2000 BLS 

Injuries & Illnesses

· Total Recordable cases

· 5,650,100

· Cases with days away from work


· 1,664,000

· Cases with sprains, strains, tears


· 728,202

· Cases with injuries to the back


· 411,143

· Cases involving falls

· 303,817

Fatalities (# ~ rate per 100,000)

2000 TOTAL 5,915

· Construction      1154 ~ 12.9

· Transportation     957 ~ 11.8

· Services             769 ~ 2.0

· Agriculture          720 ~ 20.9

· Manufacturing     668 ~ 3.3

· Retail Trade        594 ~ 2.7

· Mining                 156 ~ 30.0

2001 TOTAL 8,786 

2001 TOTAL 5,900 w/o 9/11

OSHA Statistics

· ~ 50 U.S. workers are injured every minute of the 40-hour workweek and almost 17 die each day. 

· Voluntary Protection Program

· ~ 500 workplaces, representing 180 industries, 

· saves $110 million/yr with injury rates are 50 % below average

· Nearly one-third of all serious occupational injuries and illnesses stem from overexertion or repetitive motion. 

· ~ $20 billion in direct costs and billions more in indirect costs. 

· ~ 30 % of businesses have safety and health programs. 

· ~ 50 million workers who would be covered under an OSHA safety and health program standard don't have that protection today. 

· Studies indicate $4 to $6 return per dollar invested in S&H. 

· OSHA programs have about 2,500 inspectors to cover more than 100 million workers at 6 million sites.

· one inspector for every 2,400 worksites 40,000 employees. 

· At a rate of roughly 90,000 inspections per year, visit each worksite once every 66 years! 

Workplace Safety: Perception and Reality, Liberty Mutual

General Principles

· The clinical and pathological expression of most occupationally caused diseases are indistinguishable from those of non-occupational origin

· Diseases of work environment are neither rare nor often distinctive in their clinical presentations or laboratory findings

· Most occupational diseases, such as occupational cancers, not only resemble diseases caused by other factors, but are otherwise indistinguishable except by careful documentation of a history of relevant exposure

· Some however are strongly associated with the workplace: e.g.,  Mesothelioma

· Some occupational and environmental diseases can be distinguished clinically only through obtaining an exposure history

· Only a few of the environmental and occupational diseases can be detected with laboratory testing procedures

· Many diseases of occupational origin are multi-factorial, with non-occupational factors playing a role

· For example, coronary artery disease is not attributed to hypertension in a patient who smokes

· Asbestos-exposed workers who smoke have a far greater likelihood of lung cancer than both non-smokers and individuals exposed to cigarettes or asbestos alone

· Alcohol consumption is known to potentiate the effects of some environmental hepatotoxins by causing hepatocellular disease

· The effects of occupational and environmental exposures occur after a biologically predictable latent interval following exposure

· Agents or chemicals that are capable of causing direct and acute effects to the body will typically exert their effects immediately 

· In these cases because of the onset of disease occurring early, there are possible causal connections that can be identified
· The effects of sensitizing the immune system, such as those caused by dermatitis or asthma, more often exhibit after a period of months to years of exposure; 

· Still others require a latency period before they exhibit their effects

· For example, leukemia may occur in a person exposed to external ionizing radiation at levels far below that which would cause acute radiation sickness or other demonstrable health effects

· Some that are unaffected from early effects are sometimes at the highest risk for later effects because the tolerate higher doses/intensity and duration that those who suffer acute effects

· The dose of an exposure to a noxious agent is a strong predicator of the likelihood and type of effect

· In general, higher exposures confer a higher likelihood of being affected (dose-response relationship) and of the more serious effects (dose -response relationship)

· People differ substantially in their responses to noxious exposures

General Data Sources

· Where do we get occupational risk data, and occupational risk outcomes?

· In the U.S.:

· Workers’ compensation

· Work injury and illness supplementary data system

· Annual reports and statistical summaries

· Death certificates and multiple causes of death data

· Hospital discharge surveys

· Data from clinics

General Trends

· Many countries around the world, especially in Africa and South America, are considered developing countries.  It is estimated that 80% of the world’s population live in the developing countries. 

· It is likely that MORE THAN 80% of the world’s occupational and environmental health problems occur in these countries.   Examples:  silicosis, lead poisoning, benzene poisoning

· What is happening in the developing countries, as far as occupational and environmental risks was happening in the developed countries 30 to 50 years ago.

General Trends

· The higher risk occupations are:  agriculture, forestry, mining

· The majority of the people working in the poorest developing countries (India and China) work in subsistence agriculture

· For women in these societies–the cooking, gardening, water and all other chores are major aspects of their occupation.

General Trends

· As countries start to emerge economically, there are risks, such as in Hong Kong or Singapore with an increase in injuries from falls associated with high rise construction.

· In Singapore 1970 there were 400 injuries per year from falls, in 1980s the number climbed to 1800 per year.

· The risk from transportation accidents also increases as the country develops.  Increases in traffic also increases the number of non-occupational accidents. Young and elderly pedestrians are at the highest risk.

General Trends

· Light industry emerges as countries move towards more development

· Textile, assembly and repair industry, imported machinery, and small chemical formulation (mixing) factories are usually the first to appear.

· Because development usually means more cars, lead batteries also appear early in the process.

· The hazards of lead are well known, the prevalence rates of lead poisoning in these countries has been reported to be as high as 38%.

· Lead battery re-smelting is often handled as a “cottage industry”

Occupational Risks

· Traditional hazards in non-mechanical agriculture

· Injuries from hand tools and unguarded simple machinery; Injuries lead to infections, the most common is tetanus.  In poor countries tetanus ranks among the important causes of death.

· Falls

· Burns

· Drowning

· Bites from insects, snakes, and venomous animals

Occupational Risks

· Some occupational hazards are linked to other issues such as poverty.  

· Disease of poverty make the exposed person more vulnerable

· Examples: 

· Silicosis in Chinese miners is made worse by the high incidence of tuberculosis, leading to silico-tuberculosis

· Anemia is a common condition among workers in developing countries due to poor nutrition.  The anemia can be exacerbated with poor working conditions such as exposure to lead or carbon monoxide

· Exposure to dusts and chemicals can create lifelong damage, especially in the case of the use of child labor

Applying a Prevention Framework

· Design the work environment so health risks are minimized

· Educate the worker

· Creating a healthy work environment

· Process design to prevent exposure

· Contain the production process

· Reduce hazards & exposure in workplace

· Duration, Time, Distance, Barriers

· Monitoring, evaluation

· Personal protective equipment

· Training

Worksite Analysis

Hazard Analysis

· WHAT - IF Checklist
· Hazard and Operability Study (HAZOP)  

· Failure Mode and Effect Analysis (FMEA) 

· Potential mode of failure ... open, closed, on, off, leaks, etc.. 

· Consequence of failure. 

· Effect on components. 

· Effect on whole system. 

· Hazards class ... high, moderate, low. 

· Probability of failure. 

· Detection methods. 

· Compensating provisions

· Fault Tree Analysis 

Sri Lanka – working children

Leading cause of fatal farm injuries to persons less than 20 years, by state, 1982-1996


Industrial, farming and workshop area represent 0.7 % (6848 cases) in the EU

· Farming is a demanding occupation requiring individuals to carry out a variety of tasks.

· Farmers, farmworkers, and farm family members may operate agricultural machinery, apply pesticides and fertilizers, build and repair equipment, and handle livestock which may put them at risk of injury and disease.

· It is the only industry where you have 8-year-olds and 80-year-olds working in the same tasks and operating equipment that costs more than $200,000 USD and weighs many tonnes.

· In the United States, the number of family farms has steadily decreased from 9 million in 1940 to 2.2 million in 1999. 

· Farmers and farm workers have long been recognized for being at high risk of injury, nonmalignant respiratory disease (farmers’ lung), some types of dermatitis (cattle ring worm, chemical burns, and irritant dermatitis).

· Although the farm population in the United States has declined over the years with approximately 7.7 million persons living on farms or engaged in farm work, it still represents one of the larger occupational groups.

· Farmers have a lower overall mortality rate, a lower heart disease mortality rate, and lower mortality rates for cancers of the lung, esophagus, bladder, and colon than the general population.

· Low mortality rates from the cancers and for heart disease have been attributed to lower smoking rates among farmers, with possible additional contributions from diet and a physically active lifestyle.

· Farmers do have higher rates of Hodgkin’s disease, leukemia, multiple myeloma, non-Hodgkin’s lymphoma, and cancers of the lip, stomach, prostate, skin, brain, and connective tissue.

· Specific factors that may contribute to cancer incidence excess among farmers include prolonged occupational exposure to sunlight, diet, contaminated drinking water, and occupational exposure to a variety of potentially hazardous chemical and biological agents.

· Agricultural workers and their families have exposure to pesticides, animal viruses, mycotoxins, dust, fuels, oils, engine exhaust, and fertilizers.

· Studies have suggested that the offspring of men potentially exposed to pesticides at work may be at increased risk of kidney cancer, brain tumors, Ewing’s bone sarcoma, and acute leukemia.

· The validity of epidemiological studies on the effects of pesticides on health depends on the accuracy of the measurement of pesticide exposure.  Researchers have developed crop-exposure matrices for the assignment of exposure.

CROP x CALENDAR x ACRES TREATED x PESTS x COMPOUNDS

· We do not have historical biological markers, but there are historical records of pesticides used.

· CDC monitors deaths from occupational injuries through the National Traumatic Occupational Fatalities Surveillance System

· Industries with the highest death rates are: 

· Mining:   
30/100,000 

· Agriculture:  
19/100,000

· Construction:  
15/100,000


Farm Youth, Less Than 20 Years Old

· On U.S. farms from 1982 to 1996, 2,200 fatal injuries for youths

· Remember, the Fair Labor Standards Act of 1938 and its amendments does not cover children who work for their parents or guardians

· More than two million youth less than 20 years of age are potentially exposed to farm safety hazards each year

· Youth on farms may be exposed to a wide range of hazards, including machinery, electrical current, firearms, bodies of water, grain storage facilities, and livestock.  As a place of work and a place of residence. The farm presents some unique challenges for injury prevention

Roll-Over Protection

· Injury data suggest that the greatest single risk is from rollover accidents of tractors and farm equipment. Tractor accidents account for 600 fatalities per year, 200 from roll-over.

· Federal law in the U.S. requires the use of Roll-over Protection Structures (ROPS) on all tractors built after 1976.  However, tractors made more than 40 years ago are still in use.  It is estimated that less than one-third of the 4.4 million tractors in use have ROPS.

Death & Disability from Agricultural Injuries in Wisconsin

· Over 12 years, 739 patients admitted to a trauma center

· 608 male and 131 female

· Ages 1 to 89 years  

22% less than 16 yrs old

11% more than 78 years old

· Sources of injuries include:

· 30%   
  Farm animal

· 23 %  
  Farm machinery

· 16%   
  Tractor

· 10%   
  Fall

· 7%   
  Power take off

· 6%   
  Corn picker


Dairy Farmer’s Risks

· Men injured more often then women

· Older more often then younger

· Injured more often if worked more hours; Highest for those working more than 60 hrs per week

· Harvest and growing seasons had the highest number of injuries, winter 
the fewest

· More than two thirds of the injuries occurred in the afternoon

· More experience and more knowledgeable often most often hurt

· More than 60 hrs per week and more than 30 acres tilled RR of 2.76

Respiratory Illnesses

· Increased morbidity and mortality in lower and upper airway diseases have been reported in farmers.    Farmers had far more pathological findings in their nasal mucosa, possibly indicating effects of allergens and irritants in their work environment.  
Respiratory Illnesses

· Livestock workers: Significantly higher prevalence of almost all chronic respiratory symptoms.

· Highest among men for chronic cough, highest among women for dyspnea.  Work related symptoms included dry cough, shortness of breath. Lung function data was lower.  He data suggests that employment in livestock farming may be associated win a dose dependent manner with the development of acute and chronic respiratory symptoms and lung function changes.

Farm Family Health Issues
· Male pesticide exposure and pregnancy outcomes 

· The Ontario Farm Family Health Study, miscarriage was not associated with chemical activities, but was with reported combinations of thiocarbamates, carbaryl, and some unclassified pesticides.  Preterm delivery was associated only with mixing or applying herbicides.

Farmer’s Attitudes
· Older and less educated farmers are less likely to have positive attitudes about health and safety

· What do farmers believe about the effects of pesticides on the environment and human health?

· On whom do they rely for information about these effects?

· How often does information from alternative sources of information shape those beliefs?

· On average, farmers believe that surface and ground water problems from agricultural chemicals are moderately serious.  

· Ranking importance of information: 

· Direct field observation

· Pesticide labels

· Pesticide dealers

· Extension service 

· Other growers

Children on the Farm

· In a recent study in AJIM, there were approximately 20 of the tractor related jobs performed by children under the recommended age of the North American Guidelines for Children’s Agricultural Tasks.

· Children account for a disproportionate share of agricultural work fatalities and disabling injuries, with more than 300 deaths and 27,000 injuries per year.

Children on the Farm

· The most common cause of fatal and nonfatal injury among children in agriculture is farm machinery.  

· The age distribution is bimodal, one peak at age 3 to 4 years and a second peak at 13 to 16 years.  Boys are more likely to be injured than girls.  Head and face are more likely areas of injury for the 3-4 year olds, and limbs for the older group.

Farm Children’s Injury in Canada

· Farm Accidents in Children: Eleven Years of Experience

· Jan 1988 to Dec 1999

· 45 Children less than 19 yrs old Mean age 7.3

· Male to female ratio
  2:1

· 35 survivors, 14 fatalities

· Incidents occurred between 1:00 P.M. and 6:00 P.M.

· 6 of 35 have long term disabilities

· Transport Time to Rural Hospital  1.5 hours

· Hospital Time to Trauma Center   2.3 hours

· 12 of 14 dead on the scene, 2 of 14 died en route

Nonfatal Farm Injuries in Ontario

· Pickett et al
· 2,000 farms surveyed

· Crude injury rate:   5.8 per 100 persons per year

· Common injuries from farm machinery, overexertion from lifting, accidental falls, and injured while working with animals

Nonfatal Farm Injuries in Ontario

· Highest injury rates in males age 31 to 40, 12.2 per 100 

· Spouses and children were low, 1.7 and 2.0 per 100 respectively

· No particular factor was attributed to the injury, or carelessness for the cause

· Less that 10% of the injuries were reported to the Provincial Workers’ Compensation Board, hence this is not a good mechanism for surveillance

Suicides on Ontario Farms

· Pickett et al.,  1980 to 1989

· 126 Farm Suicides

· After age adjustment and under-reporting, estimated at 7.2 per 100,000

· Highest rate among elderly farm owner-operators

· Failed to find association between economic indicators and farm suicide rates


Migrant Worker Studies

· Migrant and seasonal workers are overwhelming from Mexico (80%) 

· Pesticide exposure is a major occupational health concern.  Little research has considered the agricultural pesticide use and safety experiences of these workers in their communities of origin.

· These workers often do not read or write English.  Sixty percent live in poverty. About 33% are not authorized to work in the U.S., i.e., undocumented workers.  Children as young as 12 work in the fields.

· Agricultural work is exempt from portions of the Fair Labor Standards Act, Employers with less than 10 employees are exempt from OSHA regulation.  Few have insurance, and few seek government benefits.


























































