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Background Manual labor in the Agriculture, Forestry, and Fishing (AgFF) Sector
is provided primarily by immigrant workers. Limited information is available that
documents the demographic characteristics of these manual workers, the occupational
illnesses, injuries and fatalities they experience; or the risk factors to which they are
exposed.
Methods A working conference of experts on occupational health in the AgFF Sector
was held to address information limitations. This paper provides an overview of the
conference. Other reports address organization of work, health outcomes, healthcare
access, and safety policy.
Contents This report addresses how best to define the population and the AgFF
Sector, occupational exposures for the sector, data limitations, characteristics of
immigrant workers, reasons for concern for immigrant workers in the AgFF Sector,
regulations, a conceptual model for occupational health, and directions for research
and intervention. Am. J. Ind. Med. � 2013 Wiley Periodicals, Inc.
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INTRODUCTION

Manual labor is essential to agriculture, forestry, and

fishing in the southeastern United States (US), and much

of this manual labor is provided by immigrant workers.

Immigrant manual workers plant, cultivate, and harvest

vegetables, fruits, tobacco, and Christmas trees within

southeastern US agriculture [Elmore and Arcury, 2001;

Arcury et al., 2008; Arcury and Marı́n, 2009]. They work

in the confined animal feeding operations producing

chickens and hogs (CAFOs). They plant and cut trees for

forestry [Melton et al., 2007; Sarathy and Casanova,

2008], and catch and process crustaceans and shellfish for

fisheries [Selby et al., 2001; Carruth et al., 2010; Levin
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et al., 2010]. Industries within the Agriculture, Forestry,

and Fishing (AgFF) Sector share many organizational and

environmental characteristics that affect the health of

immigrant workers, including exposure to hazards in the

natural environment, use of hazardous machinery and

chemicals, and unconventional work arrangements.

The objectives for the ‘‘Agriculture, Forestry, and

Fisheries in the Southeastern US: Immigrant Worker

Health’’ conference were to consolidate and disseminate

current knowledge on the health and safety of immigrant

workers in the AgFF Sector, to delineate the most perti-

nent directions for health and safety research among im-

migrant workers in the AgFF Sector, and to facilitate the

development of working groups to implement projects that

can address the health and safety needs of immigrant

workers in the AgFF Sector. This article provides an over-

view for this issue by defining: (1) the region, the catego-

ries of immigrant workers, the AgFF Sector, and the

occupational exposures of immigrant workers in this Sec-

tor; (2) current data limitations for documenting the occu-

pational health and safety of immigrant workers in the

AgFF Sector; (3) characteristics of immigrant workers in

the AgFF Sector; (4) reasons for concern about immigrant

workers in this Sector; (5) policies affecting the health

and safety of workers in the AgFF Sector; (6) a conceptual

model of the occupational health and safety of immigrant

workers in the AgFF Sector; and (7) directions for future

research and intervention addressing the occupational

health and safety of immigrant workers in the AgFF Sec-

tor. Other articles in this collection examine organization

of work, occupational health outcomes, healthcare access,

occupational health and safety policy for immigrant work-

ers in the AgFF Sector.

DEFINITIONS

Region

The conference focused on immigrant workers in the

southeastern US. This region includes Alabama, Arkansas,

Florida, Georgia, Kentucky, Louisiana, Mississippi, North

Carolina, South Carolina, Tennessee, and Virginia, as well

as Puerto Rico.

Immigrant Workers

Definitions of what constitutes an immigrant or

migrant worker vary. Formal definitions in governmental

regulations delineate those who can receive services. For

example, the US Department of Health and Human

Services defines a migrant farmworker as, ‘‘an individual

whose principal employment is in agriculture on a seasonal

basis, who has been so employed within the last

24 months, and who establishes for the purpose of such

employment a temporary abode.’’ Research programs have

developed operational definitions for migrant workers.

For example, the National Agricultural Workers Survey

(NAWS) classifies agricultural workers into three major

types: non-migrants, domestic migrants, and international

migrants [Carroll et al., 2005]. Domestic migrants are fur-

ther classified as domestic shuttle migrants and domestic

follow-the-crop migrants. International migrants are classi-

fied as foreign-born newcomers, international shuttle

migrants, and international follow-the-crop migrants. The

different definitions of immigrant and migrant workers

often extend to the non-working spouses and children that

accompany the immigrants and migrants.

Standard definitions often miss characteristics impor-

tant for analyses of occupational health and safety. Four

dimensions are important (Fig. 1). The first is the legal

status of the individual, whether the individual is a natural

resident or immigrant. Immigrants include authorized per-

manent residents, authorized temporary residents (e.g.,

those with H-2A and H-2B visas), unauthorized permanent

residents, and unauthorized temporary residents. The sec-

ond is employment status, which can vary from full-time

permanent employment, to unemployment, precarious em-

ployment, informal employment, child labor, and slavery

and bonded labor [Benach et al., 2010]. The third is mo-

bility, whether the individual migrates or changes resi-

dence to work. Changing residence for work could be

within the US or internationally. The intersection of legal

status, employment status, and mobility affects the final

dimension: vulnerability and exposure of the individual

worker and the worker’s family members. Vulnerability to

discrimination, risk for occupational and other health

exposures, and potential for abuse and exploitation in-

crease with a decline in legal status, increased mobility,

and a decline in employment status.

Those with the least vulnerability and exposure are

US citizens (non-immigrants) and authorized permanent

residents (immigrants) who have full-time permanent em-

ployment and who do not change their residence (do not

migrate) for work. Those US citizens and authorized per-

manent residents who do change their residences for work

in the AgFF Sector increase their vulnerability and expo-

sure due to the current state of occupational health and

safety regulations that apply to the industries in this sector.

The employment status of those in the AgFF Sector is

often precarious and informal; even US citizens and

authorized permanent residents with these employment

arrangements face increased vulnerability and exposure.

Child labor is an important concern for the AgFF

Sector, especially for agriculture. Current regulations

allow children as young as 12 years of age (10 years of

age with parental permission) to be formally employed in

2 Arcury et al.



agriculture. Children of all ages often accompany adults to

the fields if no other child care arrangements are afford-

able, and young children often help their parents, particu-

larly when pay is based on a piece rate [Human Rights

Watch, 2010]. Slave labor and human trafficking are a

concern for workers in the AgFF Sector [Pendygraft,

2010].

Authorized temporary residents have formal legal pro-

tections stated in the H-2A and H-2B visa regulations.

However, these visa programs have been criticized for

their potential for worker intimidation, limitations on free-

dom of association, and limitations on other labor rights

[Bauer, 2007]. Unauthorized workers have fewest regula-

tory protections and the greatest vulnerability; they often

do not report violations as they fear losing their jobs if

they confront their employers and fear deportation if they

interact with government representatives [Hiott et al.,

2008]. Although the protections of workers with guest

worker visas have been criticized [Bauer, 2007], research

shows that agricultural workers with H-2A visas compared

to those without these visas are more likely to receive pes-

ticide safety training and to work for employers who fol-

low the pesticide safety regulations [Whalley et al., 2009];

to be provided with housing that has fewer safety and

sanitation violations [Arcury et al., 2012; Quandt et al.,

2013]; and to receive appropriate wages [Robinson et al.,

2011].

The Agriculture, Forestry, and Fishing
Sector

The AgFF Sector has the greatest illness, injury, and

fatality rates of any occupational sector [Bureau of Labor

Statistics (BLS), 2010a]. Although the AgFF Sector

accounts for less than 1% of annual employment, 13% of

occupational fatalities are experienced by workers in this

Sector [BLS, 2009a]. The reported AgFF Sector incidence

rate for occupational injury and illness is 4.9, compared to

an overall rate of 4.0 for all industries, and rates of 2.9

and 4.6 for mining and construction, respectively [BLS,

2009b].

Understanding the immense burden of occupational

illnesses, injuries, and fatalities in the AgFF Sector

requires an appreciation of the diverse scope of job tasks

involved in this sector, an awareness of who AgFF Sector

workers typically are, and recognition of the circumstan-

ces in which AgFF Sector work is characteristically per-

formed. The AgFF Sector includes highly diverse

occupational activities. As outlined by the National Insti-

tute for Occupational Safety and Health (NIOSH) and the

North American Industry Classification System (NAICS),

the AgFF Sector is held together by activities focused on

the production or collection of plants and animals. The

NAICS defines the AgFF Sector as ‘‘. . . establishments

primarily engaged in growing crops, raising animals,

FIGURE 1. Defining workers in the AgFF sector legal status, employment status, mobility, and vulnerability and exposure.
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harvesting timber, and harvesting fish and other animals

from a farm, ranch, or their natural habitats.’’ The AgFF

Sector involves a wide variety of discrete activities,

including planting and harvesting of field crops, bailing

pine straw or collecting galax used in floral arrangements,

aquaculture and animal production, working on deep-sea

vessels involved in shrimping or shoreline activities like

‘‘crab picking’’ (Fig. 2). Despite the substantial diversity

of activities in the AgFF Sector, the vast majority of work-

ers within the sector (>75%) are classified as ‘‘miscella-

neous agricultural workers’’ [BLS, 2010b]. Consequently,

a great deal more information describing worker safety

and health in the AgFF Sector is available for agriculture

than for forestry and fishing.

The occupational health exposures and risks for immi-

grant workers in this Sector are diverse. Agriculture in the

Southeast includes fruit and vegetable production, on-farm

packing of agricultural products, and the production of

ornamental plants [Flocks et al., 2001], tobacco [Arcury

et al., 2008], and Christmas trees [Elmore and Arcury,

2001]. It also includes aquaculture, CAFOs for livestock,

poultry, and egg production, horse breeding and dairy.

Nearly half of the US establishments involved in aquacul-

ture are located in the southeastern US; very little is

known about the workers in these establishments (Supple-

ment Table I). Mitloehner and Calvo [2008] discuss work-

er health and safety in CAFOs, but this research is not

limited to immigrant workers. Quandt et al. [2012] pro-

vide qualitative details of exposures of immigrant workers

who collect chickens for shipment to processing plants.

Swanberg et al. [2012] present a pilot study of the health

of immigrant workers in the horse breeding industry.

Data on immigrant workers employed on dairy farms in

the southeastern US are not available; however, research

conducted in other regions documents the increasing par-

ticipation of immigrant workers in dairy [Jenkins et al.,

2009]. The substantial growth in meat production, particu-

larly poultry production, draws heavily on immigrant

workers (Supplement Table II) [Government Accountabili-

ty Office, 2005]. Employment opportunities in both poul-

try production and processing, combined with relatively

low cost of living, partially fueled exponential growth in

Latino settlement communities in the Southeast [Kochlar

et al., 2005].

FIGURE 2. The Agriculture, Forestry, and Fishing sector.
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Immigrant workers within forestry are involved in

planting and cutting trees [McDaniel and Casanova,

2005]. They also work in non-timber forest work, such as

raking pine straw and gathering forest products, such as

Galax [Emery et al., 2006].

Little information is available for immigrant fishers in

the southeastern US. Vietnamese and Latino immigrants

have worked catching shrimp in the Gulf of Mexico

[Carruth et al., 2010]. Many immigrants work as crab

pickers in the southeastern US; these workers tend to be

women with H-2B visas [Selby et al., 2001].

Occupational Exposures for Immigrant
Workers in the AgFF Sector

The occupational exposures of immigrant workers in

the AgFF Sector in the southeastern US are numerous.

Many of these exposures are similar across the industries

within the Sector. The organization of work within the

AgFF Sector underlies many of these occupational expo-

sures [Grzywacz et al., this issue]. For example, excep-

tions for agriculture and some forestry and fishing

activities to the Fair Labor Standards Act and the National

Labor Relations Act create systematic opportunities for

worker exploitation and undermine the provision of safe

working conditions [Wiggins, 2009]. Frequent use of

piece-rate compensation systems contributes to negative

occupational health outcomes. Workers in the AgFF Sector

have little control over how their work is performed, al-

though they experience heavy physical and psychological

demands [Grzywacz et al., 2008]. Heavy reliance on a

part-time and temporary labor force limits adequate safety

training and promotes a migratory lifestyle characterized

by a myriad of psychosocial stressors [Hovey and Magaña,

2002], including poverty, long-term separations from fami-

ly and community [Grzywacz et al., 2006], poor living

conditions [Arcury et al., 2012], and concerns about immi-

gration, documentation, and discrimination [Hiott et al.,

2008].

Eight specific sets of occupational exposures affect

the occupational health of immigrant workers in the AgFF

Sector (Table I). These exposure sets include the natural

environment, toxic biological substances, transportation,

the interface with manufacturing, mechanical and machines,

physical and physiological demands, chemicals and medi-

cal care.

DATA LIMITATIONS

Understanding the occupational health and safety of

immigrant workers in the AgFF Sector is limited due to

the lack of official or accessible data on the number of

workers, their characteristics, or on the occupational ill-

nesses, injuries or fatalities they experience [Arcury et al.,

2010]. Census data are available for the number of agri-

cultural workers, but not for the number of forestry or

fishing workers. However, different sources of information

about agricultural workers in general, and specifically for

immigrant agricultural workers, conflict. Existing data

sources differ in their definitions of agricultural workers,

TABLE I. Examples for Occupational Exposure SetsAffecting the Occupational Health Of ImmigrantWorkers in theAgFF Sector

Exposure sets Examples

Natural environment Solar radiation,high temperatures, adverseweatherevents [Centers forDiseaseControl andPrevention,2008]
Dirt [Archeretal., 2002;Schenker,2010]
Plants (e.g.,poison ivy) [Oltman andHensler,1986]
Wildanimals (e.g.,poisonoussnakes,ticks) [Langley,1994;Brei et al.,2009]
Pondsand lakes [Arcuryetal.,2002;Lincoln andLucas,2010]

Toxicbiological substances Allergens [Jeebhayetal.,2008;Gautrin etal.,2010]
Organicdust [Iversenetal.,2000;Kirychuketal., 2010]

Transportation Driverknowledge[Grieshopet al.,1998; StilesandGrieshop,1999]
Traffic accidents [Costello etal.,2003]

Interfacewithmanufacturing Airquality andrapidlymoving frontendloaders in chickenhouses [NielsenandBreum,1995;Quandtetal.,2012]
Mechanical andmachine Winches [Schroederet al.,2008]

Power-take-offs [Hallmanetal.,2005]
Noise [Rabinowitzet al.,2005]

Physical andphysiological demands Vibrationscausedby tools andequipment [Workers’CompensationBoardofBritishColumbia,2006;Mayetal.,2008]
Workonmovingplatforms[Kuceraetal.,2009]

Chemicals Pesticides [McCauleyetal., 2006;Quandtetal., 2006]
Fertilizers,petrochemicals,cleaning fluids [Mills etal.,2009]

Medical care Limitedaccess to health care [Arcury andQuandt,2007; Franketal., this issue]

Immigrant Worker Occupational Health and Safety 5



and they provide different estimates of their numbers.

Further, immigrant workers often do not want to be

noticed and thus avoid being counted in the Census or

in surveys. Finally, migrant and immigrant workers are a

dynamic population, with individuals changing jobs

to other sectors, workers changing their residences, and

companies changing locations.

The US Census of Agriculture provides a count of the

number of hired agricultural workers and the number of

farmers who hire migrant and contract labor, but it does

not provide a report of the number of migrant and contract

workers [United States Department of Agriculture, 2009].

Indicators of the number of immigrant workers, such as

reports from the US Department of Labor and the US De-

partment of Homeland Security on the number of workers

in the AgFF Sector with H-2A and H-2B visas, differ. Na-

tional surveys, such as the NAWS [Carroll et al., 2005],

and the Current Population Survey [Kandel, 2008], pro-

vide some insight into the characteristics of agricultural

workers; however, they do not provide counts of the num-

ber of immigrant workers.

No surveillance system exists for reporting occupa-

tional illnesses, injuries, or fatalities for workers in the

AgFF Sector. Many workers in the Sector are not included

in the Workers Compensation system, limiting the value

of records in documenting illnesses, injuries, or fatalities.

BLS reports are available for the number of non-fatal

(http://www.bls.gov/iif/oshwc/osh/os/ostb2071.pdf) and fatal

injuries (http://www.bls.gov/iif/oshwc/cfoi/cftb0232.pdf)

in the Sector. However, these data have several limitations.

BLS reports are limited to larger employers; farms with

fewer than 11 full-time employees are not included. BLS

reports are subject to underreporting due to structural fea-

tures that limit the willingness of employers, workers, and

healthcare providers to report injuries [Azaroff et al.,

2002]. Finally, BLS reports do not include specific types

or causes for non-fatal injuries and provide only limited

information on causes for fatal injuries. Investigators have

tried to develop approaches to integrate data from several

sources to establish the incidence and prevalence of occu-

pational injuries among agricultural workers; these

approaches have had limited success [Earle-Richardson

et al., 2011].

Without national, regional, or local occupational sur-

veillance data for AgFF Sector workers, information on

the prevalence of injuries and illness for immigrant work-

ers must be based on observational studies and reports

from health, service, and advocacy organizations. Most of

the observational surveys and agency reports on occupa-

tional injury and illness of immigrant workers for the

AgFF Sector in southeastern US are for agriculture. The

observational studies are limited to areas smaller than a

single state [e.g., Arcury et al., 2007; Quandt et al., 2008];

no observational study similar to the statewide survey of

California agricultural workers has been conducted in the

southeastern US [Villarejo et al., 2010]. The study designs

and data collection procedures limit the generalizability

and comparability of results from these small studies.

These data limitations mean that the denominator

(number of workers) is not known, and that the numerator

(number of injuries or illnesses) is not known when dis-

cussing occupational injuries or illnesses of immigrant

workers. Therefore, injury or illness rates are not known.

Not knowing these rates makes improving policy, develop-

ing occupational safety training, and training healthcare

providers more difficult. The lack of information for work-

ers in the AgFF Sector is not limited to the southeastern

US; this is a national problem.

CHARACTERISTICS OF IMMIGRANT
WORKERS

Agricultural workers are the best enumerated and de-

scribed immigrant workers in the AgFF Sector, but infor-

mation even for this group remains limited. The number

of all agricultural workers in the southeastern US is large.

The 2007 Census of Agriculture reports 575,742 agricul-

tural workers across the southeastern US (Table II) [Unit-

ed States Department of Agriculture, 2009]. Of these

agricultural workers, 358,183 worked for less than

150 days, indicating that they are seasonal or migrant

farmworkers. The number of agricultural workers in the

region who are immigrant workers is not reported. Of the

123,122 farms present in the southeastern US in 2007,

93,313 farms reported having workers who worked less

than 150 days, and 14,195 farms in the region reported

hiring migrant and contract farm labor. Kandel [2008]

estimates the number of hired farmworkers in the US

to be 1.01 million for 2006 based on Current Population

Survey data. He reports that 9.7% of hired farmworkers

in 2006 worked in the South in livestock production

(106,700 individuals), and 12.1% worked in the South in

crop production (133,100), for a total of 239,800.

A large percentage of the US agricultural workers are

Latino. The NAWS [Carroll et al., 2005; Gabbard, 2006]

reports that 84% of crop workers in the US and 69%

in the eastern US self-identified as Hispanic or Latino

(Table III). The NAWS also reports that most crop work-

ers were born in Mexico (72% in the US, 55% in the

eastern US). Kandel [2008] reports that 43% of hired

farmworkers are of Hispanic ethnicity, with 37% born in

Mexico and 27% living in monolingual Spanish-speaking

households. A growing proportion of the immigrant farm-

worker population is from indigenous communities [Far-

quhar et al., 2009]. For 2002, the NAWS reports that 5%

of agricultural workers were indigenous. Approximately

one-quarter of farmworkers in North Carolina participating

in a 2007 survey spoke an indigenous language [Arcury
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et al., 2009]. The most common language spoken among

agricultural workers is Spanish (78% for US, 60% for

eastern US). Nationally, 25% indicate that they are able to

speak English well, and 40% indicate that they are able to

speak English at all; for the eastern US, 37% indicate that

they are able to speak English well, and 31% indicate that

they can speak English at all.

Agricultural workers are young (average of about

34 years), male (75%), and have limited formal education

(median of 6 years of school completed) [Carroll et al.,

2005]. About half are married, but about 60% are not

living with their spouses or children. About one-quarter

have family incomes below poverty. Kandel [2008] reports

that 30% of agricultural workers have less than nine years

of education, and 24.5% have from nine to 12 years of

school. Fewer than 50% of agricultural workers are high

school graduates; this is lower for non-citizens, with

63.4% having less than nine years of education.

Almost no data are available on the number of forest-

ry or fishing workers for the southeastern US or on the

number of immigrant workers in these industries. Specific

reports show that the number of immigrant workers in

forestry is large [Sarathy and Casanova, 2008]. Reports

also indicate that Vietnamese immigrants have become

involved in catching shrimp [Carruth et al., 2010], and

female Latino immigrants have become involved in crab-

picking [Selby et al., 2001].

US Departments of Labor and Homeland Security

documentation of H-2A and H-2B visas indicate the num-

ber and ethnicity of immigrants in the AgFF Sector. The

number of H-2A visas certified for the southeastern US by

the US Department of Labor has ranged from 50,000 to

55,000 over the past several years (Supplement Table III).

The number of workers arriving in each of these states

documented by the US Department of Homeland Security

TABLE II. Hired Farm LaborWorkers and Payroll 2007 (2007 Census ofAgriculture)

States, region,
andnation Farms Workers

Migrant laborboth
hiredandcontracted,
number of farms

Work less than
150days,a

number of farms

Work less than
150days,

number ofworkers

Alabama 9,541 30,932 661 7,870 21,489
Arkansas 10,265 32,502 722 7,858 19,509
Florida 10,081 115,306 2,763 7,148 63,165
Georgia 10,225 48,088 937 7,650 30,901
Kentucky 18,846 74,496 2,721 16,807 59,533
Louisiana 6,278 27,470 647 5,054 18,406
Mississippi 8,441 31,510 530 6,958 21,527
NorthCarolina 12,284 77,400 2,413 9,521 48,305
SouthCarolina 4,310 23,197 417 3,363 13,917
Tennessee 14,575 45,716 1,322 12,690 35,594
Virginia 10,571 39,484 1,062 8,394 25,837
PuertoRico 7,705 29,641
Southeast 123,122 575,742 14,195 93,313 358,183
UnitedStates 482,186 2,636,509 47,272 384,051 1,725,070

Source: http://www.agcensus.usda.gov.
aLess than150 days indicates seasonal worker.

TABLE III. Selected Eastern United States andNational Farmworker
Demographic Characteristics From the 2002� and 2004��National
AgriculturalWorkers Survey

Demographic characteristic
Eastern

UnitedStates
United
States

Ethnicity
StatingnotHispanic or Latino 31% 16%
Foreignborn 63% 76%
Born inMexico 55% 72%
Indigenous (2002) 5%

Language
Spanish isprimary language 60% 78%
Able tospeakEnglishwell 37% 25%
Able tospeakEnglishat all 31% 40%

Meanage inyears 33.6 34.1
Male 81% 75%
Medianhighestgradecompleted � 6
Percentmarried 48% 58%
Percentwho areparents 41% 50%
Percentwho areunaccompaniedmales � 52%
Percentwith familiesbelowpoverty 26% 28%

�Carroll et al. [2005].
��Gabbard [2006].
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is lower than the number certified by the US Department

of Labor; the number of documented immigrant agricul-

tural workers is 33,000 to almost 38,000 per year. The

number of H-2B visas certified for agriculture, forestry,

and fishing has declined greatly since 2000 for the south-

eastern US (Supplement Table IV).

REASONS FOR CONCERN ABOUT
IMMIGRANT WORKERS IN THE
AgFF SECTOR

Characteristics of immigrant workers in the AgFF

Sector make them particularly vulnerable to occupational

illness and injury [Arcury and Quandt, 2007], as well as

to exploitation [Bauer, 2007]. Their lack of English profi-

ciency, low formal education, and low literacy skills limit

their access to safety information and training, making

them vulnerable to injury and illness. These workers are

seldom willing to confront their employers about safety

issues and do not wish to interact with those who enforce

safety regulations because they often lack proper work

documentation.

Immigrant workers commonly share values and

beliefs that increase their risks for occupational injury and

illness [Arcury and Quandt, 2007]. They value hard work

to support themselves and their families. They are often

willing to ignore safety if it increases their ability to earn

money and if they perceive following safety rules will

lead to their loss of employment. Immigrant workers often

will not seek medical care for occupational injuries or ill-

nesses unless they are severe; they do not want to take

time from work for health care, and they do not want their

employers to think that they are not willing to work hard.

Many immigrant workers have specific health beliefs,

which lead them to ignore some safety rules [Arcury

et al., 2010].

Those who employ immigrants in the AgFF Sector

have values and beliefs that increase the risks for occupa-

tional injury and illness among immigrant workers

[Arcury and Marı́n, 2009]. Employers in the AgFF Sector

are often business people who are accustomed to taking

risks; agriculture, forestry, and fishing are risky endeavors.

Many believe that they as employers take most of the risk

for the business and take most of the risk of occupational

injury and illness. For example, farmers believe that, since

they most often mix and apply pesticides, they, not farm-

workers, are most at risk for any negative health outcomes

from this exposure [Rao et al., 2004].

Finally, the organization of work [Grzywacz et al.,

this issue] for immigrant workers often increases their

risks for occupational injury and illness. For example,

these workers frequently change employers and therefore

may not receive the safety training they need [Quandt

et al., 2002].

OCCUPATIONAL SAFETYAND HEALTH
REGULATIONS

Regulations protecting the health and safety of work-

ers in the AgFF Sector are often lacking and unevenly

applied [Liebman et al., this issue]. Two general sets of

regulations affect the occupational health of immigrant

workers: those that address occupational health and safety

directly, and those that address health and safety indirectly

by addressing wages and the organization of work.

Agricultural occupational health and safety policy

reflects ‘‘agricultural exceptionalism’’ [Wiggins, 2009].

Dating back to the 1930s, safety and labor laws have

excluded farmworkers altogether or provided lesser pro-

tections for them. In 1987, OSHA finally included farm-

workers; the Field Sanitation Standard was enacted after a

decade of litigation led by farmworkers and worker orga-

nizations. The Migrant and Seasonal Farmworker Protec-

tion Act, which covers basic safety, housing, wages, and

record keeping provisions of farm labor employment, was

not enacted until 1983. In 1992, farmworkers gained

another major health and safety protection through the

revision of the Worker Protection Standard by the US

Environmental Protection Agency. Research documents

the uneven application and enforcement of these health

and safety regulations [Shipp et al., 2005; Buhler et al.,

2007; Farquhar et al., 2009; Whalley et al., 2009].

Agricultural workers are excluded from the right to

engage in union activity without retaliation from their

employers (National Labor Relations Act 1935, 29 USC

§ 151). They were excluded from the 1938 National Labor

Relations Act, leaving them without the leverage to be

included in the federal minimal wage and hour, child la-

bor, and overtime law that passed several years afterwards

(Fair Labor Standards Act 1938, 29 U.S.C. § 203, et seq).

Congress passed the Farm Labor Contractor Registration

Act in the early 1960s to regulate farm labor issues con-

trolled by crew leaders. The minimum wage was extended

to agricultural workers who work on large farms in the

1970s. Farmworkers continue to be excluded from over-

time pay unless they are employed in a state that has

passed a specific law granting this benefit; no states in the

Southeast have such laws. Farmworkers were excluded

from the Social Security Act. Only in the late 1970s did

those that work on large farms gain the right to unemploy-

ment compensation. State laws protecting farmworkers

tend to be less strict than federal laws.

Forestry includes reforestation and tree planting, log-

ging, and gathering; each of these activities has different

regulations. However, some general regulations apply

across forestry. For example, forestry guest workers can

be hired under the H-2B visa program and thus are cov-

ered by the rules governing this workforce. The Fair Labor

Standards Act prohibits the employment of workers under
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the age of 18 in forestry or reforestation activities deemed

‘‘hazardous’’ by the US Department of Labor. The

Migrant and Seasonal Agricultural Worker Protection Act

states that state laws must be followed when transporting

workers.

For reforestation and tree planting, the Field Sanita-

tion Standards of the Occupational Safety and Health Act

establishes minimum standards for toilets, drinking water,

and hygiene for those that perform ‘‘hand labor.’’ As with

agriculture, pesticide application in forests is regulated un-

der the Federal Insecticide, Fungicide, and Rodenticide

Act (FIFRA), and workers applying pesticides fall under

the Worker Protection Standard (40 CFR Part 170) for Ag-

ricultural Pesticides (WPS). Logging is by far the most

dangerous of these occupations, and it is also the best reg-

ulated. OSHA’s Logging Standards (29 CFR 1910.266),

developed in 1994, require training for all employees and

include all manner of tree harvest rather than being limit-

ed only to pulpwood operations. No federal laws regulate

health and safety specifically for workers gathering forest

products though there are regulations governing where and

sometimes how forest products can be gathered [Emery

et al., 2006].

The fishing industry largely lacks occupational safety

and health regulation. The Commercial Fishing Industry

Vessel Safety Act of 1988 eliminates some hazards in the

industry by requiring vessels to meet minimum safety

requirements. Pursuant to that Act, the Coast Guard

adopted regulations detailing equipment, design, and oper-

ational requirements for commercial fishing industry ves-

sels. The Coast Guard Authorization Act of 2010 added

several features to strengthen occupational safety and

health; these protections will undoubtedly benefit workers

on vessels that go beyond the three nautical mile boundary

from baseline stipulated in the law. However, it provides

no additional protections for workers within the three-mile

boundary, including those working shore operations.

Minimum wage and overtime laws mandated by the

Fair Labor Standards Act do not apply to employees in

commercial fishing crews. Workers engaged in other tasks

in conjunction with the catching and harvesting of fish

at sea also are not covered by minimum wage laws

(29 U.S.C. § 213(a)(5)). Once commercial vessels bring

their catch to shore, a second group of fishery workers is

involved. Processing work is considered seasonal, and

employers can hire them through the H-2B visa program.

The Coast Guard’s regulations and oversight do not

cover those workers that work on land in fish farms. Like-

wise, the Field Sanitation Standards of the Occupational

Safety and Health Act do not apply to fish farms because

the workers are not engaged in hand-harvesting. Although

aquaculture is often considered part of the agriculture sec-

tor, it does not fall within the Fair Labor Standards Act’s

definition of agriculture. Therefore, aquaculture workers

do not face the same exceptions from laws that traditional

farmworkers do, such as exceptions from minimum wage

and overtime requirements.

CONCEPTUAL MODEL FOR IMMIGRANT
OCCUPATIONAL HEALTH

A conceptual model for occupational health of immi-

grant workers in the AgFF Sector must integrate concepts

and propositions from several disciplines (Fig. 3). The

core of this framework holds two fundamental principles

of occupational medicine. First, ‘‘health’’ is a complex

endpoint typically observed by concepts reflecting the ab-

sence of health; that is, injury, illness, and death. Dis-

cussed in more detail by Quandt et al. [this issue], the

diverse time horizons of typical measures of occupational

health further exaggerate their complexity. Injury and

illness are frequently acute, such as trauma resulting

from mechanical equipment or feelings of nausea or light-

headedness following exposure to toxic chemicals. By

contrast, many occupational diseases such as asthma,

carpal tunnel syndrome, and many cancers have complex

etiologies that unfold over many years. The second core

feature of the model is the premise that occupational

health is fundamentally ‘‘influenced by’’ an exposure

in the workplace. Exposures take multiple forms and

mediums; they may take the form of physical equipment,

specific or complex chemical or biological agents, or job-

related tasks. Consistent with a basic proposition of occu-

pational health, exposure to an agent in the workplace is

the most proximal determinant of any occupational illness

or injury.

The basic occupational health model is complemented

by concepts and principles from other disciplines. The or-

ganization of work concept, borrowed from Occupational

Health Psychology, focuses on the way jobs are designed

and performed, as well as the management, production

methods, and human resource policies that shape work

FIGURE 3. Conceptualization of the occupational health of immigrants in the

Agriculture, Forestry, and Fishing sector.
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processes [NIOSH et al., 2002; Grzywacz et al., this

issue]. This framework suggests that work organization

acts in distinct ways to affect worker health. First, it posits

that work organization shapes workers’ exposure to vari-

ous hazards. This is illustrated by within-industry variation

in adherence to safety principles, variation in the degree

of automation or mechanization, and between-organization

or work crew differences in staffing models (e.g., use of

regular employees versus a contingent, just-in-time work-

force). Second, variation in the way work is organized

modifies the effect of occupational exposure on subse-

quent health outcomes. The short and long-term occupa-

tional health of workers exposed to agents in an operation

that has well developed safety procedures is likely to be

better than workers exposed to the same agents in another

operation that has poorly developed procedures.

The healthcare infrastructure plays a key role in this

model of occupational health [Frank et al., this issue]. At

least two elements of the healthcare infrastructure are rele-

vant to the occupational health of immigrant workers. The

first is the capacity of the healthcare system to meet the

occupational health needs of the immigrant workforce.

The ability to address occupational health is influenced by

multiple factors, such as the presence of health facilities,

healthcare providers trained in occupational medicine, and

the ability to effectively communicate. Healthcare infra-

structure also involves the notion of accessibility, includ-

ing the ability of workers to locate and pay for health

care, and the ability to seek care without fear of retaliation

from the employer.

Overlaying both the organization of work and health-

care infrastructure is the broader socio-cultural and policy

context. Regions of the country with a long history of mi-

grant or immigrant labor are likely to have better devel-

oped systems to meet the healthcare needs of this labor

force [Kochlar et al., 2005]. Similarly, in these regions,

employers are likely to have more culturally appropriate

management systems, or organizations may have adapted

in response to actions brought about by worker advocacy

groups. By contrast, in regions with only a short history of

immigrant labor, few organized groups exist to help pro-

tect immigrant workers from exploitation, and employers

and organizations have had little opportunity to modify

how they do business.

An important component of the socio-cultural context

is occupational health and safety policy [Liebman et al.,

this issue]. Occupational health and safety regulations pro-

vide limited protections for immigrant workers across the

AgFF Sector. These regulations are not completely or uni-

formly enforced [Whalley et al., 2009]. Changes in regula-

tion, such as those related to agricultural exceptionalism,

and decisions to provide sufficient resources for enforce-

ment of existing regulations, reflect societal values related

to workers in the AgFF Sector.

Finally, the model argues that characteristics of the

workforce themselves affect occupational health in three

ways. First, different members of the workforce encounter

different occupational exposures; for example, women

are disproportionately located in jobs requiring repeated

fine-motor activities, whereas men are frequently over-

represented in jobs requiring the use of heavy equipment.

Second, the effect of an occupational exposure on a health

outcome may differ depending on worker characteristics;

some individuals may be more vulnerable than others.

Several factors, including knowledge and beliefs about

safety behavior, genetic predisposition, or lifestyle, can all

minimize or exaggerate the effect of a comparable expo-

sure on an occupational health outcome. Finally, individu-

al worker characteristics can affect health outcomes

directly: older workers, for example, are more likely to

experience work-related limitations than are younger

workers [Kenny et al., 2008].

DIRECTIONS FOR RESEARCH
AND INTERVENTION

Immigrant workers are a major force in the AgFF

Sector. Work in the AgFF Sector is dangerous for every-

one. However, the characteristics of these workers raise

concerns for their occupational health and safety. These

characteristics include limited English language skills and

limited formal educational attainment. At the same time,

limited information is available on the number of immi-

grant workers in the AgFF Sector; their characteristics;

the occupational illness, injury, or mortality experienced

by these workers; and the occupational health and safety

training that is provided to them (or that they need). Cur-

rent occupational health and safety policy for immigrant

workers in the AgFF Sector, particularly those employed

in agriculture, is also a concern. Conceptually, several

domains should be considered when documenting the risk

factors for occupational illness, injury, and mortality

among immigrant workers in the AgFF Sector. These

domains begin with the diverse occupational exposures

in the AgFF Sector and include the characteristics of the

immigrant workers, the organization of work, and the

healthcare infrastructure. Each of these domains rests in

the socio-cultural context of work in this sector.

Needed research on the occupational health and safety

of immigrant workers in the AgFF Sector includes:

� The accurate count of immigrant workers and all

workers across this sector as well as the geographic

distribution of these workers. Knowledge of the level of

formal education and primary language of these work-

ers is also important for health and safety training.

� A surveillance system for occupational injuries and ill-

nesses among AgFF Sector workers so that we know
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the issues that health and safety training materials for

these workers should address. We need state surveil-

lance systems for the AgFF Sector; state data could

then be aggregated to regions and the nation.

� Documentation of the healthcare needs of AgFF

Sector workers.

� Delineation of the beliefs of immigrant workers and of

their employers about health and safety. This includes

documentation of their perceptions and acceptance of

risk and of their health beliefs.

� Determination of how a migratory life among many of

these workers affects their health.

� A thorough review of occupational health and safety

policy that will document what policies and regula-

tions are working, which need to be enforced, and

which need to be modified or expanded.

� Occupational health and safety training that is cultur-

ally, linguistically, literacy, and educationally appro-

priate for workers and their employers needs to be

developed [Arcury et al., 2010].
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