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Where are we going?

Hazards & health effects
Protections

The workers

Overview of health problems




Worksite Hazards

Tractors Z00noses
Machinery Organic Dust
Large animals Toxic Fumes
N[o][S]< Heat

Chemicals Plant materials
Highways Repetitive motion
UAVAo]ali Closed spaces




Occupational Safety and Health
Act of 1970

U.S. Dept. of Labor

!

Occupational Safety and Healt
Administration (OSHA)

!

Regulations, Inspections,
Investigations, Citations




Occupational Safety and Health
Act of 1970

U.S. Dept. of HHS

\
CDC

v

National Institute for Occupational
Safety and Health (NIOSH)
v

Research and experimental programs
Recommendations on new standards




OSHA and Agriculture

e Slow moving vehicle emblem

- Anhydrous ammonia

- Pulpwood logging

- Temporary labor camp housing

- Roll over protective structures
- Agricultural machinery guarding
e Cotton dust




OSHA Agricultural Exclusions

 Immediate family members of the farm
employer are not considered employees

» exclude agricultural workers in operations
that have had ten or fewer employees,
excluding family members (appropriations
language)
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Number and rate of fatal occupational injuries, by industry sector, 2007

Construction 1,178

Transportation and warehousing

Agriculture, forestry,
fishing, and hunting

Government |

Professional and business services

Manufacturing | .

Leisure and hospitality |-

Wholesale trade | -

Mining | . 24.8

Other services (exc. public admin.) Total fatalities = 5,488 170

Educational and health services All worker fatality rate @ b 140

Financial activities 1146

Information |-

Utilities |

1.500 1,250 1.000 750 500 250 0 10 20 30
Fatality rate

N . "
umber of fatalities (per 100,000 employed)

Although the construction sector recorded the highst number of fatal injuries, the highest
fatality rates were in agriculture, forestry, fishing, and hunting and in mining

SOURCE: U5, Bureau of Labor Statistics. ULS. Department of Labor. 2008




Occupational Health Problems
In Agriculture

Trauma  Emotional stress
Hearing Loss e Chemical toxicity
Arthritis « Malignancy
Respiratory disease ¢ Infectious disease
Skin disease e Falls




AGRICULTURAL WORK FORCE

- > 2 million farms in US

- 3 million workers (owners, family, hired)

-> 500,000 less than 18 years

- Mean age of farmers 55 - 60 years

- Three million migrant / seasonal farmworkers




NIOSH and Agriculture

e Pre-1990 - virtually no involvement

e $12 M appropriated for agriculture in 1990

e $ 3 M for children in agriculture in 1995




NIOSH Agricultural Initiative

Environmental assessments — identify the
exposures

Survelllance studies — identify the health
problems

Injury occurrence — rates & types

Prevention / Intervention

Centers for Agricultural Disease and Injury
Research, Education and Prevention




Centers for Agricultural Research, Educatic
lliness and Injury Prevention




P

The Northeast C"énta-*
for Agriculiural Health

* NEC Project Sites




AGRICULTURAL WORK FORCE

- > 2 million farms In US

-3 million workers (owners, family, hired)

-> 500,000 less than 18 years

- Mean age of farmers 55 - 60 years

- Three million migrant / seasonal farmworkers




Northeastern Farm Owner/Operators

* Financially threatened

* More expensive inputs
« Stagnant or falling prices for products

 Demographically threatened

e Shrinking — macro / micro
* Aging

o Culturally threatened

e Children
« Safety behaviors




Barriers to Safe Behaviors
23 In-depth Interviews

* Not Thinking About It
— Too many other Issues

e« Can't Do It
— Expensive, will not generate income

— Logistically difficult

e Don’t Need It

— Cultural risk tolerance
— Optimistic bias — risk does not apply to me




AGRICULTURAL WORK FORCE

= > 2 million farms in US

- 3 million workers (owners, family, hired)

-> 500,000 less than 18 years

- Mean age of farmers 55 - 60 years

- Three million migrant / seasonal farmworkers




Characteristics of These
Farmworkers

Age, gender, marital status
Geographic distribution
Educational attainment
Length of time in FW
Migrant?

Commodities




Three million migrant / seasonal
farmworkers

- Seasonal - does not change home  ~ 60%
- Migrant - changes home

-Shuttle - <75 miles

FTC < 15%

- Legal
- Documented
-H2A visa

- Undocumented




Commodities

Fresh vegetables

Processed vegetables

Tobacco

Mushrooms

Xmas trees / wreaths

Orchards

Berries

Poultry

Dairy




Challenges

Physically demanding
Hazardous

_Imited experience
Inadequate training
Imbalance of power
~Inancial imperative
_anguage & cultural barriers
_egal barriers




Where are we going?

Hazards & health effects
Protections

The workers

Overview of health problemg=—

Listen & learn




Farmers are Healthy

Farmers smoke 30% less
Decreased alcohol consumption
Increased exercise

Diets (increased fruits and fiber)
Endotoxin and glucan exposures

Healthy worker effect




Farmers are Healthy

 Particularly low rates of mortality from:
— cardiovascular disease,
— diabetes,
— chronic obstructive pulmonary disease




Occupational Health Problems
In Agriculture

Trauma  Emotional stress
Hearing Loss e Chemical toxicity
Arthritis « Malignancy
Respiratory disease ¢ Infectious disease
Skin disease e Falls




Trauma

Tractors
Highway
Mechanical
Large animals
Falls




Relative Occupational
Fatality Rates

Deaths per
100,000 Workers

N.Y. Farmers Auto Workers




Relative Occupational
Fatality Rates

Deaths per [
100,000 Workers : — Tractors

N.Y. Farmers Auto Workers




‘31D Y104 MaN sapnj2x3 - sauniu] jeuongednaap el J0 sNsUa) S213sSOelS JogeT 4o nealdnyg ,

sjeaq pajiejay-iojoel |

00S i 0Scl 0001 0S.L 00S 0S¢

sasne’ Jaylon

sJaA0D uUny

SUWINMaAD

(698°2=U) G002-2661 ‘yusapilouy]
10)oe1] Jo adA | Aq .sanieled




Trauma

Tractors
Highway
Mechanical
Large animals
Falls




Health Screen 416 Farmers
Distribution by Age

Number of

Farmers
140

120

100

80
610)
40
20
0 - | | | . ———

20-29 30-39 40-49 50-59 60-69 70-79 >79
Age in years




The NYS FFHHS
Audiometry Results

Ambient noise < 40 dB
Portable sound booths,
Tympanometry

Audiometery per OSHA protocol
CAOHC certified technicians

-losses greater in men
-pattern suggests noise injury B Normal B Abnormal
-loss increases with years of

farming 73% with > 25 dB(A) loss
In at least one frequency




Frequency of Abnormal
Joint Examinations

Knee
Shoulder
Neck

PIP £ Women
] Men

DIP
Wrist

Hip

0 10 20 30
Percent abnormal




FFHHS Knee Arthritis
Ratesby Age

80-
70-
60-
50|
4017
30|
20|
1017

0

Percent
Affected

20-29 30-39 40-49 50-59 60-69 70-79 63-93
Age in years

B Framingham Osteoarthritis Study




FFHHS Knee Arthritis
Rates by Commodity

501
454
40
35

301
Percent o5

Affected 201

15
10
5_
0

RSOSSN

Dairy Livestock Crop Fruit Vegetable

Overall%: R knee-39.2 Lknee-404 Men- 41.0 Women-41.5




OCAS: Severity of changes

All Radiographic Knee Arthritis

Moderate & Severe
Changes
63.5%

Mild Changes
36.5%




OCAS- Changed Milking Position
53 /100 Reported Change

*Knee Pain

New Equip

Back Pain

"Got harder"

No Reason

0) 10 20 30
*Mean Age = 47 years Percent




Overview of Agricultural
Respiratory Diseases

Dust exposures
Gas exposures
Pesticide exposures
Infections




What is in Agricultural Organic

Dusts?
 High levels of microbes and their byproducts

(bacteria, molds)

— Inflammatory substances
Endotoxin
Glucans
Proteinases

e Other toxins/irritants/allergens

Mycotoxins
Allergens (mites, roaches, their feces)

Tannins
Plicatic acid




Dust Exposures

1. Chronic Low 2. Periodic High

Swine and poultry Moving, sorting,
confinements loading livestock

Dairy barns Silo unloading or
Grinding/mixing feed uncapping
Grain handling Bale shredding
Cleaning grain bins
o Mixed Exposures Handling moldy
e Dust + gas grain




Location of Silo Gas




POCKET GUIDE TO

CHEMICAL [EZE
HAZARDS

Nitrogen

dioxide

. P e s
S T i i o o ] g e
e L R L P L

e T T L P Y [y P ——
«

Yellowish-brown liquid or reddish-brown gas (above 70F) with a
pungent, acrid odor. Specific Gravity: 1.44 Limited water solubility

NIOSH Recommended Exposure Limit: Short Term - 1 ppm
OSHA Permissible Exposure Limit: Ceiling - 5 ppm

Immediately Dangerous to Life & Health - 20 ppm




Gases Assoclated with Manure

1. Ammonia

2. Liquid systems
¢ Ammonia

 Anaerobic degradation
Hydrogen Sulfide (5)
Methane (CH)
Carbon Dioxide (CQ)
Some 160 other gases




Asphyxia in closed space

Summary

Dusts
— High ODTS, FLD
— Low Bronchitis, Asthma, MMI

Gases

— Silo gas (NO2) Silo Filler’s

— Manure H2S, methane, CO, CO2
— Welding fumes NO2, Ozone, metal fumes

Pesticides

Infections




Ventilation




Personal Protection

- 2 straps

- NIOSH
- N95

- Fitted




PESTICIDES

Plants e EXposures
lnsects — Occupational

: e Mixing

Fungl « Applying

Rodents . Drift

Nematodes  Field re-entry
Microorganisms  ~ Environmental

e Drift / contamination
 Owner application

e Occupant application




Areas of Concern

 Immediate Effects
e Long-term Effects

Acute Intoxication
Respiratory
Neurotoxicity
Reproductive
Carcinogenesis




AHS — Age Adjusted Deaths Through 2002

1200 -

1000-

800 -

E Applicators
B Comparison
[0 Spouses
400+ B Comparison

600 -

200-

§ (Eily N

I I

All Lung Heart
Cancers Cancers Disease




AHS Cancer Incidence 1994 - 2002

E Applicators

B Comparison
[0 Spouses
B Comparison

Colorectal

I

Lung

Breast

I

Prostate



Cancers with lower risk In farm
populations

Smoking-Related Cancers

— Lung (explains 60% of overall cancer reduction)
— Head / Neck

— Esophagus

— Bladder

Colon
Rectum
Kidney




Cancer In Male Farmers

Lymphoma — Hodgkin's — NHL
Leukemia

Sarcoma

Myeloma

Brain

Prostate

Lip & SKin




Cancer In Special Populations In
Agriculture

« \Women
— Overall rate 16% lower than general population

— Generally less lung, breast, cervical, ovarian
— Spouses have increased melanoma
— Female applicators have increased ovarian

— However suspect risk OP’s with breast & triazines
with ovarian




Cancer In Special Populations In
Agriculture

e Children

— Increased risk for Ewings Sarcoma, brain,
testicular, Wilms, leukemia

— Risk to children of fathers exposure to
horticulture, fertilizers, pesticides and poultry

e Hispanics
— Generally lower than non-farm Hispanics

— Increased risk stomach, biliary, liver, cervical,
prostate, NHL




Abnormal findings in 56% of

screened farmers

Presumptive Diagnosis

[EEN
(@]
|

11

Frequency

[N
o

~

88 self-selected 2

participants

Actinic Keratosis Basal Cell Squamous Cell  Dysplastic Nevus ~ Congenital Nevus
Carcinoma Carcinoma



Occupational Health Problems
In Agriculture

Trauma  Emotional stress
Hearing Loss e Chemical toxicity
Arthritis « Malignancy
Respiratory disease ¢ Infectious disease
Skin disease e Falls




Farmworkers




A Word about Counting & Rates....

e Numerator

— Pain & injury part of
work

Loss of income

Fear of reporting injury

Out-migration

Limited access to care
— Use of alternatives

e Camp sampling
e Clinic chart reviews

e Denominator
— Dept of Health
— Dept of Labor
— Dept of Agriculture

— Minimum labor
demand calculations

* Nobody really knows




Grain of salt

Could be true

Rate =

Don’t really know




Farmworker Occupational Health
Problems

» Pesticide exposures
Musculoskeletal Injury
Skin problems

Eye injury
Heat stress




Musculoskeletal Injury

e “sprains, strains, tears;
back pain, .. carpal
tunnel syndrome”

* bending, climbing, crawling, reachlng tW|st|ng
overexertion, or repetitive motion” (NIOSH,
2004).

e Up to 45% of occupational cases in some NE
clinics




Participating Federally-Funded Migrant Health
Centers and VVoucher Programs

«10 Migrant Health Programs
«36 Clinic sites visited
e

Maine Migrant Health

Osvz&qo County/Opportunities

o ODFlnger Lakes Migrant Health

YA
Dak Orchard Com Health
Connecticut

- was [ R Valley
Hudson Valley Migrant Health 7% Ly 5
‘,A p

S
U N Medical School
<.>
Keystone Health Center
‘Z:Z’ Southern Jersey Family Medical

‘X:Z" 'ommunity Health Care, Inc

Choptank Community Health




The Top 5 Occupational Injury Events

Northeast Migrant Health Centers

n=1425

4% 4%

Strain Irritant Chemical Struck
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Repetitive Motion Injury

 Moderate or greater force

 Work cycle of < 30 seconds

 Recovery time less than work time







The Rake
- 35 — 60 or more tines
- 1.2 kg (aluminum)
- 2.1 kg (steel)
- handle length 10 —11 cm
- handle diameter 32 mm

The Ergonomics
- torso continually bent
- 45° radial — ulnar deviation
- upward force of 9 kg for
.3 seconds each
- one or two hands
- swung 32 x per minute




Studies of Raking Injury

* NIOSH Convenience sample of 134
Moderate / severe pain (back, wrist, elbow) 12-14%

» Maine Bureau of Health S0 Bl [njugy Cemes

— teen age rakers 129
Hand / wrist pain in 51%

« NEC migrant chart review 38% back

— INi 32% shoulder/hang
data 86 Injury cases 5ot b

B Musc/Jt O Skin B Other




Farmworker Occupational Health
Problems

» Pesticide exposures
Musculoskeletal Injury
Skin problems

Eye injury
Heat stress
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Current Major Initiatives

« Migrant health issues
 Medical record surveillance
« Patterns of health resource utilization
Ergonomic evaluation of blueberry harvesting
Evaluation of an ergonomic intervention in orchawark
Occupational medicine for migrant physicians

« Communication of research findings

Traditional farm issues
e Injury / fatality surveillance
« Hispanic labor on dairy farms
» Tractor fatalities — ROPS Social marketing
« Evaluation of interventions




PATH Orchard Ergonomics

Percent Work Time
Bucket Empty Full

Elbows down 39.3 29
1 elbow > 60 30

2 elbows > 60 29.3

Trunk flex >20 23.4

Any stance - full or partially full







Belt decreases the
forces required In
common postures

20.0%

15.0%

10.0%

5.0%

0.0%

30.0%
25.0%
20.0%
15.0%

10.0% -

5.0%
0.0%

0.169
| —e— intervention /.

—— control
.1039

0.0379 bttt 0069 @ 0.068!
0.0479
0312

0 20 45 90
Trunk Angle

| —@=—ntervention

| —— control /. 0.251

/

0.1405
0.0615 0.0709 415—_3,0855
= 0775
550 0.0561
0 20 45 90

Trunk Angle




Number of Boxes Raked is Increased

=@— 70-Tine Width
== 80-Tine Width







NY ROPS Social Marketing
Specific marketing messages

Rebate 70% of cost, up to $765

ROPS Hotline facllitators




Other NEC Projects

Effective ventilation of e Surveillance of farm
manure storage facilities Injuries with EMS records

Hearing loss in VT. Occupational health

Schoolchildren manual for migrant
clinicians

Community-based

Interventions in tobacco ¢ Amish / Mennonite safety

farming committees

Hazard surveillance / Maine potato harvest
abatement on NY farms safety













