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ABSTRACT 

 

BACKGROUND: Living and working conditions of farmworkers have been difficult 

throughout United States agricultural history. Farmworkers experience low wages, 

unstable work availability, and numerous hazards. As they are immigrant, mobile, and 

often undocumented, they are usually missed in population-based surveys. 

 

METHODS: Data from the unique National Agricultural Workers Survey(NAWS) were 

analyzed to determine the prevalence of, and the employment and lifestyle characteristics 

associated with, use of U.S. health care, alcohol consumption, and dermatitis. The NAWS 

is a workplace-based multi-stage sample, representative of U.S. farmworkers. SAS 

survey procedures accounted for multi-stage sampling.  

 

RESULTS: Between 1999 and 2004 the NAWS interviewed 19,987 farmworkers. 

Sample sizes were 16,678, 9,906, 16,945 for analysis of health care, alcohol, and 

dermatitis, respectively. Fewer than half (43%) of farmworkers utilized health care. Men 

were more likely to drink (59%) and binge drink (23%) than women (14% and 4%, 

respectively). Dermatitis prevalence was significantly higher in women than men (12% 

versus 7%, respectively). Significant associations exist with economic variables (wages, 

assets); cultural integration variables (English speaking ability and immigration and 

mobility); and employment characteristics (employer, number of workers, years of U.S. 

farm work, and peach workers). Higher hourly wages were generally associated with 

better outcomes—higher odds of utilizing health care and lower odds of dermatitis in 

women—although in men the highest wages predicted higher odds of binge drinking. 

Among Hispanic men, speaking English “well” was associated with utilization of health 

care while intermediate English ability was associated with binge drinking. Male 

farmworkers employed by farm labor contractors had lower odds of utilizing health care 

but also lower odds of binge drinking. 



 xii

CONCLUSIONS: The NAWS provides a unique data source addressing the health of 

farmworkers, a population not captured in surveys requiring workers to have permanent 

addresses or stable employment. Farmworkers’ risk of not receiving health care, binge 

drinking, and dermatitis are associated with employment and lifestyle factors. Outreach 

efforts should focus on the lowest income workers and farmworkers who lack English 

skills. The health impact of working for farm labor contractors should be explored 

further. Farmworkers who labor to feed Americans should not work at the expense of 

their own health.
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CHAPTER I 

Overview and Background 

 

INTRODUCTION 

Hired farmworkers are a vulnerable work force. They have many economic and social 

characteristics that set them apart from other worker populations and prevent them from 

enjoying a high quality of life. These characteristics include very low wages, family 

separation, need to adapt to a different cultural environment, isolation in rural locations, 

itinerant lifestyle with the consequent need to find new lodgings for work, crowded and 

substandard housing, uncertain employment, possible exploitation and discrimination due 

to immigration status or ethnicity.  

This project focused on a population of hired farmworkers who worked in crop 

agriculture. Family members were not included and neither were H2a workers, a type of 

agricultural guest worker. The data that were used were from the core and occupational 

health supplement of the National Agricultural Workers Survey (NAWS), conducted by 

the Department of Labor, Employment and Training Administration. The NAWS is a 

workplace-based survey, which takes seasonal and geographical variation in farm activity 

into consideration when choosing the multi-stage probability sample. A new sample of 

approximately 3000 workers is chosen each year. Data from 1999 through 2004 are 

available for this analysis. The NAWS is the only national survey that developed methods 

to capture a representative sample of farmworkers that is culturally sensitive to the 

special circumstances involved in being an agricultural worker in the U.S. today.  

In this dissertation, I determined how lifestyle and employment factors influence 

the health of hired farmworkers, focusing on their use of health care, use of alcohol, and 

dermatitis. 
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BACKGROUND AND PUBLIC HEALTH SIGNIFICANCE 

The living and working conditions of farm laborers have been dire throughout the history 

of United States agriculture starting from African slavery in the East and South, to the 

near enslavement of Native Americans in the West. In California, as the Native American 

workers died out, they were replaced by out-of-work gold miners. These were the first 

migrant workers and were called “bindlemen” because they carried their possessions 

wrapped in a bindle, or blanket. Chinese railroad workers followed but were eventually 

replaced through attrition when unemployment in the white population turned public 

opinion against them. Japanese farmworkers replaced the Chinese, but many Japanese 

were able to transition to a position of farm ownership, which once more left a farm labor 

gap (Street 2004). The bindlemen dominated in the beginning of the 20th century until 

WWII created a labor shortage that was eventually filled by Mexican “guest workers” 

through the Bracero Program begun in 1942. Mexico-born workers are the dominant 

workers in U.S. agriculture today. Although the composition of farmworkers has changed 

over the years, they remain one of the most vulnerable worker populations in the United 

States. 

Determining the number of hired farmworkers in the United States is complicated 

due to seasonal employment, part-time employment, and differential definitions of who is 

a farmworker. The United States Department of Agriculture (USDA), using data from the 

Current Population Survey (CPS) conducted by the U.S. Census Bureau, estimates that 

the number of farmworkers varies from 589,000 in January to 1,117,000 in July based on 

1997 data. This estimate includes both livestock and crop workers (USDA Economic 

Research Service 1998). The CPS is a national telephone survey that may miss 

farmworkers who live in unconventional housing, who have other jobs at that time of the 

month to supplement their agricultural income, and who may avoid official-looking 

people due to immigration status. The National Center for Farmworker Health (NCFH) 

cites a report from the U.S. Bureau of Primary Health Care, Office of Minority Health 

(1993) estimating that there are over 3 million migrant and seasonal farmworkers in the 

U.S. (designation of crop or livestock workers not given)(NCFH 2002). The U.S. 

Department of Labor which is responsible for the National Agricultural Workers Survey 

(NAWS), the data that was analyzed in this dissertation, estimates that there are 1.8 
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million crop agricultural workers in the United States. Farmworkers make up a small 

percentage of the total U.S. workforce but deserve attention due to the conditions under 

which they live and work as well as the important role they serve in making fresh 

produce available to people throughout the country. 

 

Demographic Characteristics of Farmworkers  

Consensus does exist on the general demographic characteristics of farmworkers; the 

following are the most recently published NAWS data. Farmworkers today are poor, 

young, mostly male, and predominantly foreign-born. The NAWS estimates that 28% of 

farmworker families earn less than $10,000 per year and another 50% earn less than 

$20,000. Three-fourths of farmworkers were born in Mexico, 3% were born in other 

countries outside the U.S., and slightly less than one-fourth were born in the U.S. More 

than half of farmworkers report that they are undocumented immigrants (53%).  Less 

than half migrate for farm work (42%) but 57% report living away from all nuclear 

family members. Males predominate in the fields, being 79% of the labor force (Carroll 

et al 2005). The median age of farmworkers is 31 years (Carroll et al 2005) compared to 

a median age for all wage and salary workers of 39 years (Runyan 2002).  

Farmworkers have low educational and English language skills attainment. The 

mean highest grade completed for farmworkers is 7th grade. Only 18% of farmworkers 

have completed high school. The highest grade completed for U.S.-born farmworkers is 

higher than for foreign-born farmworkers (11th grade versus 6th grade, respectively). A 

majority of farmworkers (53%) report not being able to read English at all; slightly fewer 

than half (44%) report being unable to speak English at all (Carroll et al 2005). 

 

Employment Characteristics  

Farmworkers are employed an average of 34 weeks per year and work approximately 42 

hours per week when they are working. They work in non-agricultural jobs five weeks 

per year and are not working approximately nine weeks per year. Approximately 79% of 

farmworkers are hired directly by a grower with the remaining working for a farm labor 

contractor. Sixteen percent of workers work and are paid on a piece rate; they are paid by 

how many buckets or containers of produce they pick. Eighty percent of farmworkers 
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report that drinking water is available every day. Hand washing water and toilets are 

provided more often; 93% of farmworkers report that hand washing water is available, 

and 95% report that toilets are available every day (Carroll et al 2005). 

The combination of these demographic and employment characteristics may make 

farmworkers vulnerable to adverse health outcomes such as low health care utilization, 

excessive use of alcohol, and dermatitis.  

 

Health Care 

Concern over the health care needs of migrant and seasonal farmworkers prompted 

Congress to enact the Migrant Health Act in September 1962. The Migrant Health 

Program funds community and state agencies to provide health care as well as resources 

to facilitate provision of health care such as transportation, outreach, dental care, and 

pharmaceuticals.  These services are available to migrant and seasonal farmworkers and 

their families in some locations. The Migrant Health Program was combined with 

Community Health Centers in the Health Centers Consolidated Act of 1996. Funding of 

these services has shifted from grant funding to Medicaid payments which may have 

implications for immigrant farm workers (Bureau of Primary Health Care 2006). 

Unfortunately, only 15% to 20% of the eligible population is served through this 

mechanism (Villarejo & Baron 1999).   

A few studies have looked at predictors for use of health care services among 

farmworkers. In upstate New York, Orange County, White-Means (1992) identified 

several predictors of health care use by farmworkers including economic resources, 

mental health status, health insurance coverage, language, and education. A study in 

California conducted by the California Institute for Rural Studies and funded by the 

California Endowment found that 74% of female farmworkers, but only 48% of male 

farmworkers, had visited a health care provider within the last two years. Language 

difficulties were mentioned as one of the major reasons for not seeking health care 

(Villarejo et al 2000).  

Health care utilization among Hispanics in the United States is also lower than 

non-Hispanics. A four-city study of undocumented immigrants found an even lower 

proportion with physician visits (27% to 50%) compared to Hispanics nationwide (66%) 
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and the total U.S. population (75%) as reported to the National Health Interview Survey. 

When asked if they might avoid seeking health care because of fear about their 

immigration status, the proportion of respondents answering yes ranged from 33% of 

undocumented participants in Houston to 50% of undocumented persons in El Paso (Berk 

et al 2000). Rehm (2003) reports that even Hispanics with legal documents may be 

hesitant about seeking health care due to fear of putting family members without legal 

documents at risk of legal consequences.  

 

Alcohol Use 

Alcohol use has been cited as a problem among migrant and seasonal farmworkers 

although the scientific literature is sparse, regional, and includes no study based on a 

representative sample (Chi and McClain1992; Trotter 1985; Alaniz 1994). Excess alcohol 

use can have both short-term and long-term health consequences. Motor vehicle 

accidents, alcohol poisoning, risky sexual behaviors, work-related injuries, and drowning 

are potential short-term risks. Arcury et al (2002) reported a high prevalence of 

farmworkers drinking alcohol while participating in recreational water activities such as 

swimming, boating, and fishing. They also noted that over one-third of these 

farmworkers did not know how to swim. Long-term consequences of excessive alcohol 

consumption include liver damage, hypertension, coronary heart disease, ischemic stroke, 

alcohol-related brain damage, cancer, psychiatric conditions, and general poor health 

(Cargiulo 2007; Okosun et al 2005). 

It is thought that acculturation to U.S. culture comes with increased risk of 

substance abuse (Orozco and Lucas 2000). A study of acculturation and emergency room 

(ER) visits of Mexican-Americans in Santa Clara, California U.S. and Mexicans in 

Pachuca, Hidalgo Mexico found that in the U.S. sample, acculturation was positively 

associated with drinking and drug use before the event that brought them to the ER. 

Heavy drinking, drug use, and adverse consequences were related to drinking in the past 

year. The study defined acculturation using a six-item scale developed to measure their 

“degree of adaptation to U.S. culture.” Items in the scale included English versus Spanish  

speaking and reading, and the language of media they patronized. Those scoring lower on 
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the acculturation scale were more similar to the Mexican study participants on substance 

use variables (Cherpitel and Borges 2001).  

Environmental factors hypothesized to be related to alcohol use that may be 

relevant for farmworkers include employment frustration (Finch et al 2003); stress 

including economic stress (Dee 2001); social isolation and social context (Neff 1997; 

Treiman and Beck 1996); acculturation (Cherpitel and Borges 2001); and adverse 

working conditions (San Jose et al 2000; Wiesner et al 2005). Alderete et al (2000) 

studied psychiatric disorders including alcohol abuse and dependence among Mexican 

migrant farmworkers in California. They found a lifetime prevalence of alcohol 

dependence of 8.9% for men and 1.0% for women. Male gender, young age, low 

education, and U.S. residence (compared to Mexican) were significantly associated with 

alcohol dependence. 

 

Dermatitis 

Data from the Bureau of Labor Statistics (BLS) in 2001 indicates that the highest 

incidence rate of dermatitis is found in the “Agriculture, Forestry and Fishing” (AFF) 

Sector. This sector reports 1.3 cases per 10,000 full-time workers compared to 0.5 cases 

per 10,000 full-time workers in all private sectors. “Manufacturing” and “Transportation 

and Public Utilities” had the second highest rate with 0.7 cases per 10,000 full-time 

workers, almost half that of the AFF Sector. Dermatitis dropped from almost 6.0 to 1.3 

cases per 10,000 full-time workers between 1992 and 2001 (NIOSH 2004). Dermatitis 

cases in hired farmworkers may be less likely to be included in BLS data since the 

employer reports the cases to the BLS. Farmworkers may be less likely to report 

dermatitis to the employer due to temporary work status, not recognizing it as an 

occupational problem, worries about immigration status, or for other reasons. 

Many exposures in agricultural are linked to dermatitis and include crop and other 

plant materials, solar radiation, combined sun and plant exposures, agricultural 

chemicals, insects and other animal bites and stings, thorns, sharp-edged leaves, and hot, 

cold and damp working conditions (Burke 1997; Hogan and Lane 1986).  

The severity of dermatitis in agriculture ranges from acute conditions such as sun 

rash or temporary pruitis to more severe conditions including allergic contact dermatitis 
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requiring avoidance of certain materials and potentially a change of occupation, a 

difficult proposition for some farmworkers who may not have other employment options 

(Zug 1999; Spiewak et al 2001; Kaufman et al 1998; Burke 1997). The most severe case 

of this was seen in workers in India after the non-native plant, feverfew, was 

unintentionally imported causing widespread allergic contact dermatitis and defoliative 

dermatitis and death in some cases (Hogan and Lane 1986). Chronic exposures may 

result in problems that persist over time or, after repeated assaults, skin may become 

scarred and fail to repair itself. In addition, skin that is damaged may be less able to 

provide a barrier against exposures such as pesticides (O’Malley 1997). Other conditions 

include irritant dermatitis, pigmentary disorders, mechanical injuries that may lead to 

infections, as well as skin cancer and frostbite (Zug 1999). Phytophotodermatitis may 

occur when skin is exposed to a combination of sunlight and plant materials, either the 

actual crops such as limes, celery, carrots, parsley, and dill or weeds that grow alongside 

crops such as Queen Anne’s lace, cow parsnip, and hogweed (Burke 1997).  

Although some farming has become more mechanized with less contact of skin 

and plant materials, hired farmworkers may be more likely to develop dermatitis than 

other agricultural workers because many hired farmworkers work in tasks that require 

sustained contact including picking fruit, tying herbs in bundles, weeding around crops, 

tying back vines, and carrying tobacco leaves under an arm (Schuman and Dobson 1985; 

Schenker and McCurdy 1990; Abraham et al 2007). Farmworkers may also have 

inadequate personal protective equipment, inadequate training on the safe use of 

pesticides, or inadequate access to field sanitation (Arcury et al 2001; Arcury et al 1999).  

Farmworker accommodations in the U.S. vary widely due to temporary 

employment and mobility from a plot of land, to a tent, a garage, an apartment, a motel 

room, or a house (Sherman et al 1997; Washington State no date). According to a 2001 

Housing Assistance Council report, 52% of farmworker units were considered crowded, 

having more than one person per room. This does not include workers living in 

dormitories or barracks, which have an average of 4.8 people per room (Holden 2001). A 

1997 study found that 46% of farmworkersbut only 3% of othervery low-income 

rural households were crowded (Early et al 2006). Farmworkers may have difficulty 

keeping themselves or their clothing clean due to lack of adequate facilities at their 
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residence which may contribute to their exposure to chemicals or plant sap for longer 

periods of time, or to re-exposure to the same substance, if it were not removed 

completely from clothing. Cultural integration factors such as English language 

proficiency, time spent in the U.S., and immigration status may also affect whether 

workers develop dermatitis if they feel intimidated about asking for acceptable field 

sanitation facilities or repairs to facilities at rented residences or farmworker housing.  

Although a few studies of dermatitis in hired farmworkers have been conducted, 

population-based data on dermatitis and agricultural workers are lacking. The National 

Agricultural Workers Survey Occupational Health Supplement data provided the 

opportunity to assess the prevalence of dermatitis in a nationally representative sample of 

hired farmworkers and to explore potential associations with work conditions, crops, 

economic and social farmworker characteristics. 

 

RESEARCH METHODS 

Overview 

Data from the National Agricultural Workers Survey, an ongoing cross-sectional survey 

run by the U.S. Department of Labor, were used to examine associations of job and 

lifestyle factors with health outcomes or risk factors for adverse health outcomes in hired 

farmworkers. Three outcomes were explored: use of health care in the last two years; 

frequency and volume of alcohol consumed; and dermatitis. Potential risks were assessed 

in four domains: cultural integration, economic status, social support, employment, and 

demographic factors. Cultural integration factors were English speaking ability, years 

living in the U.S., and immigration status and mobility. Economic status included hourly 

wages, U.S. assets, and number of people per sleeping room in residence. Social support 

factors included whether they were married and if they were living with family members. 

Employment factors included crops, type and number of employers, number of 

employees on the farm, months worked in last year, availability of hand washing 

facilities, and glove use. In addition, the demographic factors age, gender, and education 

were considered as alternative explanations. 
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Data Source  

Data were from the National Agricultural Workers Survey (NAWS) and NAWS 

Occupational Health Supplement (OHS) 1999 through 2004. The NAWS is a national in-

person cross-sectional survey that is administered for the U.S. Department of Labor by 

Aguirre International. The NAWS has been conducted each year since 1988; the OHS has 

been included since 1999, although not all OHS questions are asked each year.  For this 

reason, analyses were limited to these five years of data.  

 

NAWS Sample Selection 

Each year a sample of between 2,500 and 3,600 hired farmworkers is included in the 

survey. The sample is divided between three cycles where each of 12 sampling regions is 

included with the number of interviews per region proportional to the region’s farm labor 

employment during that quarter. The seasonal level of farm employment is determined by 

the United States Department of Agriculture’s (USDA) Quarterly Agricultural Labor 

Survey (QALS) and is adjusted to correspond to the three 12-week cycles of the NAWS 

(October through December, February through April, and June through August).  See 

Figure 1.1 for a flow chart of the sampling scheme starting with the stratification 

variable (Region). 

The sample is selected using probability proportional to size at four different 

levels of sampling: Farm Labor Area (FLA), county, employer, and farmworker. The 

primary sampling units for the survey are the FLAs, of which there are 47 in the 

continental U.S. The FLAs are groupings of several counties with similar agricultural 

properties, including farm labor expenses. For FLA, the attribute that size refers to is the 

amount of farm labor expenses for the district. The USDA’s Census of Agriculture 

supplies data to determine this.  The next level of sampling is the county level. Counties 

are selected using probability proportional to the size of the farm labor expense. 

Information from the Bureau of Labor Statistics and the Agricultural Soil and 

Conservation Service are aggregated to make up the list of growers in the selected 

counties. The contractor supplements these sources with information from extension 

agents, grower organizations, and farmworker service providers. The employers are also 

selected using simple random sampling so as not to influence their selection toward 
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larger farms. The number of farmworkers selected from each farm depends on the 

number of workers employed. For farms with fewer than 25 workers the maximum 

number of interviews is five. For farms with 76 or more workers the maximum number of 

interviews from that farm is 12. Farmworkers are approached at worksites and invited to 

participate in the survey; for those who agree and are eligible, a time and place are 

arranged for a meeting.  

Data used in this analysis included both weights for analyzing a single year of 

data and weights for analyzing multiple years of data and included components to adjust 

for four factors: the differing length of farmworker work day and work week, the region, 

cycle, and year of data collection. Composite weights are calculated as the product of the 

week, cycle (season), and region weights, each of which is the inverse probability of 

being sampled in that period or place. The multi-year weight also adjusted for the relative 

size of one year of data compared to other years based on USDA’s QAL Survey (U.S. 

Department of Labor 2005). 

 

Study Population 

The NAWS includes all farmworkers working in crop agriculture who fall within the 

Standard Industrial Classification (SIC) Major Group 01, Agricultural Production Crops 

within Division A: Agriculture, Forestry, and Fishing. Excluded from participating in the 

survey are secretaries, mechanics, H2A temporary farmworkers, and farmworkers who 

have not worked in agriculture in the last 15 days. The NAWS also requires respondents 

to be at least 14 years of age.  

H2A workers are employed in the U.S. under a temporary visa program created 

by the U.S. government to address a perceived labor shortage in agriculture. They are 

different from non-H2A workers in that they can only work for the employer who applied 

for their visa. Housing conditions, wages, hours worked and compensation for injuries 

are regulated for these workers, although it is not clear if they are enforced. These 

conditions combined make these workers both more and less vulnerable than other hired 

farmworkers, but fundamentally different (Congressional Research Service 2004). 
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Human Subjects Considerations 

Data are de-identified by the contractor who collects data before they are submitted to the 

Department of Labor or other interested parties. Institutional Review Board (IRB) review 

at both the National Institute for Occupational Safety and Health and the University of 

Michigan classified this secondary data analysis as exempt. 

 

Explanation of Variables to be Used in Analysis 

Many of the variables to be used in the analyses come directly from the questionnaire 

(Appendix 2). 

 

Dependent Variables 

Use of health care. Participants were asked “In the last two years have you used any type 

of health care services from doctors, nurses, dentists, clinics, or hospitals in the US?” The 

answer is either yes or no and will not need to be transformed further. 

Alcohol consumption. To assess alcohol use, participants were first given a definition of 

what was considered alcohol and occasions when it might be consumed, “These next few 

questions are about the use of beer, wine, wine coolers, cocktails, or liquor, such as 

tequila, vodka, gin, rum, or whiskey--all kinds of alcoholic beverages people drink at 

meals, special occasions, or when just relaxing.” They were then asked, “In the last 

month, how many days did you drink any alcoholic beverages, on average?” Next, they 

were instructed that “A drink is one can or bottle of beer, one glass of wine, one can or 

bottle of wine cooler, one cocktail or one shot of liquor.” And asked, “On the days when 

you drank, about how many drinks did you drink on average?” Men who answered five 

or more drinks, and women who answered four or more drinks, were considered binge 

drinkers. This is the definition that is used by the National Institute on Alcohol Abuse and 

Alcoholism (NIAAA) and is “the amount of drinking associated with increased risk of 

developing alcohol dependence and abuse” (Cargiulo 2007). The four- versus five-drink 

definition has been used in studies of binge drinking on college campuses to account for 

differences in proportion and metabolism of men and women (Wechsler 1998). 

Dermatitis. To assess dermatitis, participants were asked “The following questions 

regarding skin problems refer to the last 12 MONTHS, (In the last 12 MONTHS) Have 
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you had any skin problems such as redness, inflammation, discoloration, or rash on 

your...(Hands? Arms? Face? Other body part?).”  

 

Independent Variables 

Cultural integration. Respondents were asked whether they read and speak English not at 

all, a little, somewhat, or well. The immigration status and mobility variable combines 

information from two questions. Farmworkers were asked, “What is your current 

residence status?” Choices are provided if necessary and include: U.S. citizen by birth; 

naturalized U.S. citizen; permanent resident; have a border crossing card; a pending 

status; am undocumented; am a temporary resident; and none of the above. If they are not 

a U.S. citizen by birth, they are asked follow-up questions about the type of program 

through which they received their status. A four-category variable was then constructed 

(citizen by birth/ naturalized citizen/ green card/ and unauthorized). Those reporting 

border crossing card, visitor status, implausible program, or undocumented are classified 

as undocumented. Migrant, also referred to as mobile, is based on the work history grid. 

Workers are categorized as migrants if one farm work job is more than 75 miles from 

another farm work job or their home so that they need to establish a temporary residence. 

The final combined variable used in this analysis includes two levels for each of the 

immigration status levels: undocumented mobile and undocumented settled; green card or 

other authorization mobile and green card or other authorization settled; and citizen 

mobile and citizen settled. In order to minimize reporting bias related to the sensitivity of 

the question, immigration status was the last question asked, after the interviewer had 

established a rapport with the farmworker who had been reassured that his/her response 

would be confidential. 

Economic factors. Economic factors include the number of U.S. assets owned (car, 

house, mobile home, business), hourly wages, and crowed living conditions. 

Farmworkers are asked about the number of rooms used for sleeping and the number of 

people who sleep in these rooms. These two variables will be combined into a measure of 

crowding indicating whether or not they have fewer than two people sleeping in a room. 

Social Support. Social support would include whether or not a worker is married, or has 

children and whether these family members are living with the farmworker. This variable 
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is asked as part of the work history and as part of the household composition chart. The 

household composition chart enumerates all household and family members and elicits 

demographic information including age, sex, and relationship for the farmworker and 

other household members. 

Employment factors include whether a farmworker is directly employed by a grower or 

by a farm labor contractor, number of employers in last 12 months, number of months of 

farm work performed in the last 12 months, number of years of farm work done in the 

U.S. in the farmworker’s lifetime, availability of hand washing facilities (including water, 

soap, and towels), personal protective equipment used (including cloth gloves, thin 

rubber gloves, or thick rubber gloves), and finally if they loaded, mixed or applied 

pesticides in the last 12 months with their current employer. Exposure to individual crops 

and tasks was determined from the work grid—a listing of every crop and task period that 

the farmworker had worked in the last 12 months. Number of employees working on 

farm was ascertained from the grower.  

 

Statistical Analysis and Data Management 

Data were analyzed using SAS SURVEY procedures (SURVEYFREQ, 

SURVEYMEANS, SURVEYREG, SURVEYLOGISTIC) due to the complex sampling 

design. Interviews were stratified by 12 geographic regions of the continental U.S. to 

ensure that each was represented in each cycle of the survey. “Region12” was used as the 

stratification variable. Each region was divided up into clusters of counties with similar 

agricultural practices and crops. “FLA” was the primary sampling unit variable. Data for 

the NAWS included both weights for analyzing a single year of data and weights for 

analyzing multiple years of data and included components to adjust for four factors. 

These were the differing length of farmworker work day and work week, the region, 

cycle, and year of data collection. Composite weights are calculated as the product of the 

week, cycle (season), and region weights, each of which is the inverse probability of 

being sampled in that period or place. The multi-year weight also adjusted for the relative 

size of one year of data compared to other years based on USDA’s QAL Survey (U.S. 

Department of Labor 2005). 
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Descriptive Statistics 

All variables were first examined using descriptive statistics. Frequencies were computed 

for dichotomous and categorical variables to obtain the crude prevalence of each of the 

dependent variables, the independent variables, and other covariates. Each of the 

hypothesized independent predictors was examined using cross-tabulations to determine 

if bivariate associations existed between the predictor and the outcome. Other covariates 

were also examined in relation to both the independent predictors and the outcomes. 

 

Multiple Regression 

After these preliminary steps were taken, hypothesized predictors, apparent confounders, 

and effect modifiers were included in a logistic regression model. Prevalence odds ratios 

(PORs) and confidence intervals were computed based on the adjusted model. Logistic 

regression was used to calculate prevalence odds ratios for the odds of the outcome given 

exposure, controlling for other covariates. PORs can be calculated from logistic 

regression in SAS, taking the complex sample design into consideration. Because our 

outcomes are not rare (<10%) the PORs do not approximate the prevalence ratio. If the 

sample design were not complex, a log-binomial model could be used to calculate 

prevalence ratios (Deddens and Petersen 2008). 

 

Design Effect 

The NAWS is conducted using a complex sample design as described in the section on 

sample design. One of the concerns of using survey data is how much the sampling 

design influences estimation of variance for given parameters. The sampling design can 

be accounted for in the analysis by using programs or procedures that are specifically 

designed for survey data. In this case, SAS was used with SURVEY procedures that 

incorporate the strata, cluster, and unequal weights of observations.  

With some of these procedures there is the option to calculate the design effect. 

“The design effect for an estimate is the ratio of the actual variance (estimated based on 

the sample design) to the variance of a simple random sample with the same number of 

observations” (SAS Help, quoting Lohr (1999) and Kish (1965)). The effective sample 

size can then be calculated by dividing the unweighted sample size by the design effect.  
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To examine the design effect in the NAWS data, frequencies were run on 

outcome as well as predictor variables using PROC SURVEYFREQ using the strata, 

cluster, and weight. Design effects ranged from 1.8 to 363. Because of the very large 

design effects for some variables, and in order to better understand what was influencing 

them, design effects using the strata, cluster, and weight were compared to design effects 

when frequencies were computed three more times either not using strata, or not using 

cluster, or not using weight. 

The design effect was generally larger when not using strata (1.8 to 551) than 

when using strata (1.8 to 363), but slightly smaller when not using weight (1.7 to 298) 

and much smaller when not using cluster (1.7 to 4.9). Following this step as an exercise, 

SURVEYFREQ was used with only the weights (no cluster or strata). The design effects 

were very similar when ignoring the cluster, whether the stratification variable is used or 

not. Both have design effects that range from 1.7 to 4.9. 

Design effects should be smaller with regression analysis. For example, although 

farmworkers in each cluster may all be working in one crop, it is unlikely that they would 

be working in one crop and that they also received health care in the last two years. To 

explore this, the procedure SURVEYLOGISTIC was used to run logistic regression with 

the dependent variable “received health care in the last 2 years” and the predictor 

variables—the main independent variables being considered for the study. Since the 

SURVEYLOGISTIC procedure does not have the option of obtaining the design effect 

automatically, it was calculated. This is done by running each logistic regression model 

in SAS with the SURVEYLOGISTIC procedure twice, once with strata, cluster, and 

weight and once without strata, cluster, or weight. The ratio of the standard errors (SE 

with design/SE without design) squared is the design effect for that parameter estimate. 

See Table 1.1 for components of the design effect estimate for each independent 

variable. 

Although these design effects are large, all aspects of the sample design (strata, 

cluster, weight) must be used for data analysis; ignoring any part of the sample design 

would create inaccurate estimation of the standard errors. Because of the large sample 

size there should still be enough power to detect differences in the data. 
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Summary 

Agriculture is known to be one of the most dangerous U.S. industries. Health hazards 

include chemicals, plants, machinery, exposure to the elements, as well as the variability 

in work practices and exposure conditions of the agricultural workplace settings that 

make it difficult to control hazards. Farmworkers are often hired to work on manually 

intensive tasks with little control over their work pace or work practices, potentially 

causing more sustained contact with plants and with chemicals on plants and awkward 

working postures for extended periods of time. Aspects of the organization of work may 

contribute to health disparities between farmworkers and other U.S. workers, including 

seasonal unstable employment, need to travel to find work, and working through labor 

intermediaries. In addition, conditions related to work but not explicitly work conditions 

may also have a negative impact on farmworkers’ health. These conditions include low 

living standard, substandard housing, cultural differences, discrimination, family 

separation, and rural isolation. 

The objective of this dissertation was to describe how employment and lifestyle 

factors affect the health of hired farmworkers. This objective was achieved by focusing 

on three outcomes and four domains. The outcomes were utilization of health care, 

alcohol consumption, and dermatitis. The domains were cultural integration, economic 

status, social support, and employment characteristics. 
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12 Regions—all 
included in each of 3 

seasonal cycles 

Farm Labor Area—80 
total chosen of 487 

County—One from 
each cluster 

Growers—randomly 
sampled to obtain 

allocated interviews 
1,500 of 2,000,000 

farms chosen 

Figure 1.1. Sampling 

Farmworkers—
depending on # of 

workers 
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Table 1.1 Design Effect of Various Independent Variables When Predicting  

“Health Care Use in the Last 2 Years” Using “Proc Surveylogistic” in SAS 
Variable Dummy         

Variables 
SE* without 

region, 
cluster, & 

weight 

SE* with  
region, 

cluster, & 
weight 

    Ratio Design 
Effect 
(Ratio 

squared) 
Health care      

Age groups  0.013 0.038 2.976 8.858 

Crop — 4 categories Fruits & nuts 0.053 0.172 3.242 10.510 

 Horticulture 0.059 0.161 2.744 7.532 

 Vegetables 0.059 0.182 3.106 9.645 

 Misc/multiple 0.092 0.240 2.607 6.797 

Ethnicity  0.059 0.142 2.404 5.780 

FLC  0.046 0.122 2.623 6.879 

English is not  
1st language 

 0.057 0.105 1.827 3.339 

Gender  0.047 0.100 2.134 4.554 

Hispanic  0.059 0.142 2.404 5.780 

Green card 0.054 0.119 2.210 4.884 Legal status —  
4 categories Some 

authorization 
0.211 0.253 1.197 1.433 

 Undocumented 0.050 0.127 2.540 6.452 

Shuttle 0.049 0.134 2.731 7.456 Migrant type —  
3 categories FTC 0.068 0.173 2.544 6.473 

 Newcomer 0.083 0.134 1.626 2.644 

Migrant y/n  0.039 0.134 3.419 11.693 

Place of birth  0.050 0.122 2.457 6.036 

Read English  0.017 0.042 2.444 5.975 

Speak English  0.017 0.042 2.441 5.959 

Task — 5 categories Harvest 0.056 0.136 2.430 5.905 

 Post-harvest 0.077 0.192 2.515 6.325 

 Semi-skilled 0.056 0.173 3.059 9.354 
 Supervisor 0.818 1.227 1.500 2.251 

 Other 0.054 0.128 2.400 5.760 

*SE=Standard Error 
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CHAPTER II 

Characteristics Associated with Hired Farmworkers’ Use of Health Care Services  

in the U.S.: The National Agricultural Workers Survey, 1999–2004. 

 

ABSTRACT 

BACKGROUND: Hired farmworkers are designated as a vulnerable worker population 

by the National Institute for Occupational Safety and Health due to the high proportion of 

workers who are low-paid, seasonal, itinerant, immigrant and non-English speaking. 

 

METHODS: Data from the National Agricultural Workers Survey (NAWS) 1999–2004 

were analyzed to determine the prevalence of and the employment and cultural 

characteristics associated with use of U.S. health care in the last 12 months. The NAWS 

is a workplace-based multi-stage sample, representative of farmworkers employed in the 

continental U.S. SAS survey procedures that account for multi-stage sampling were used 

to conduct multiple logistic regression analyses.  

 

RESULTS: Workers were mainly Hispanic (87%), and male (78%), with a median age 

of 30. Approximately 22% worked for farm labor contractors (FLC) and 71% had one 

employer in the last year. Fewer than half (43%) reported use of any type of U.S. health 

care services in the last two years. Hispanic farmworkers had 70% lower odds of utilizing 

health care compared with non-Hispanic farmworkers. Controlling for gender, age, and 

year interviewed, the odds of receiving health care were lower for those who had no 

assets (Prevalence Odds Ratio (POR)=0.34) or only one asset (POR=0.66) compared to 

those with two or more assets; for those who worked for a FLC (POR=0.73) compared to 

those who worked for a grower. Higher hourly wages predicted higher odds of utilizing 

U.S. health care. In a model of Hispanic workers only, we added to the model English 

speaking ability, and immigration status and mobility. Hispanic farmworkers who did not 
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speak English “at all” were half (POR=0.55) as likely to have used U.S. health care, those 

who spoke some were one-fourth (POR=0.77) as likely to have used U.S. health care 

compared to those who spoke English “well.” For U.S.-born non-Hispanic farmworkers, 

only higher wages predicted increased odds of utilizing U.S. health care (POR=1.08) 

adjusting for age and gender. 

 

CONCLUSIONS: Farmworkers are at risk of not receiving health care services due to 

economic as well as cultural factors. Outreach efforts should focus on those with the 

lowest incomes as well as seeking out farmworkers who lack English language skills, and 

those undocumented and mobile. 
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INTRODUCTION 

Access to health care is a growing cause of concern in the United States with more people 

falling through the cracks, especially within the most vulnerable populations. There is 

reason to believe that farmworkers are one of these populations. From demographic and 

employment records we know that migrant and seasonal farmworkers are predominantly 

immigrant, Hispanic, male, young, low paid, live in rural areas, non-English speakers and 

have low educational attainment (Carroll 2005); all characteristics of those less likely to 

access U.S. health care (NHIS 2005; Smith 2001; Mueller et al 1999). 

Furthermore, we know that farm work and much of the housing available to 

farmworkers and their families are not conducive to good health. Some of the risks of 

farm work include: exposure to chemicals; ergonomic exposures including repetitive 

lifting, bending and stooping; machinery; respiratory irritants; plant materials, such as 

poison ivy; and weather-related exposures (sun, cold, dampness) (Villarejo & Baron 

1999; Villarejo 2003). Quality of farmworker housing varies widely throughout the 

country but the few studies that have been done have found overcrowding, inadequate 

sanitary facilities, non-working appliances (stoves, refrigerators, and/or washing 

machines), and structural defects. Lack of working showers and washing machines is of 

note due to potential need for pesticide decontamination (Holden 2001; Early et al 2006; 

Flocks and Burns 2006). 

Although the extent of health care’s contribution to health is debated, access to 

primary health care has been associated with higher rated health status, life expectancy, 

and total mortality (Andrulis 1998; Pollitzer 2001; Lasser et al 2006). Some mechanisms 

through which this may take place are counseling on certain lifestyle choices, treatment 

of acute conditions before and after they escalate, and management of chronic conditions 

(CDC Healthy People 2010).  

In addition to the well-being of farmworkers themselves, farmworker health care 

access is important to general public health for at least three reasons. First, farmworker 

access to care is important to public health when considering the potential impact of an 

influenza pandemic. In the case of a pandemic, those living outside the radar of the health 

care infrastructure, including farmworkers, would be less likely to receive disease 

prevention messages in as timely a manner as those who do have regular health care 
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providers, would not receive regular vaccines such as a yearly influenza vaccine, and so 

may be more vulnerable to a potential infectious disease. Since a large proportion of 

migrant and seasonal farmworkers are mobile, they have the potential to spread infection 

in rural areas that may not otherwise be affected.  

Second, farmworkers’ access to health care is important to protect the safety of 

the food they handle daily that goes directly or indirectly to America’s dinner tables. 

There have been several large food-borne outbreaks related to fruits and vegetables in 

recent years (CDC 2003, 2004, 2006). Although none so far has been attributed to ill 

farmworkers, they are a potential source of exposure, especially if field sanitation 

facilities are poorly maintained or absent.  

Third, farmworkers’ untreated or undiagnosed health problems that worsen may 

require more extensive and more expensive treatment than if they were caught at an 

earlier stage. For low-wage workers without health insurance, these expenses would 

likely to be absorbed by the public.  

This study examined demographic, cultural, economic, and employment 

characteristics that predict use of health care for U.S. farmworkers. Data from the 

National Agricultural Workers Survey (NAWS) present a unique opportunity to examine 

such factors in a nationally representative sample of farmworkers. Because the NAWS 

uses data collection procedures that are specific to farmworkers, it is able to capture a 

representative sample of this hard-to-reach population which other surveys would be 

likely to miss due to lifestyle and political factors. 

 

METHODS 

We analyzed data from the U.S. Department of Labor’s National Agricultural Workers 

Survey (NAWS), 1999–2004 to determine characteristics associated with use of health 

care services in the last two years in the United States (U.S.) by hired farmworkers.  

The NAWS is an ongoing national survey conducted by the U.S. Department of 

Labor (DOL) with the purpose of collecting data on crop farmworkers. It was launched in 

1988 in response to the Immigration Reform and Control Act (IRCA) of 1986; the 

NAWS was commissioned by the DOL to examine shortages of seasonal agricultural 

services workers while simultaneously observing wages and working conditions. In 1999, 
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in collaboration with the National Institute for Occupational Safety and Health (NIOSH), 

an occupational health supplement was added. This dissertation will yield a series of 

articles that examine these health-related data. 

 

Sample Selection 

The NAWS uses a workplace-based multi-stage sample, representative of farmworkers 

employed in the continental United States. Each year a sample of between 2,500 and 

3,600 hired farmworkers is included in the survey. The sample is divided between three 

seasonal cycles in 12 sampling regions, with the number of interviews per region being 

proportional to the region’s farm labor employment during that quarter. The seasonal 

level of farm employment is determined by the United States Department of 

Agriculture’s (USDA) Quarterly Agricultural Labor Survey (QALS) and is adjusted to 

correspond to the three 12-week cycles of the NAWS (October through December, 

February through April, and June through August). 

The sample is selected using probability proportional to size at four different 

levels of sampling: Farm Labor Area (FLA), county, employer, and farmworker. The 

primary sampling units for the survey are the 487 FLAs in the continental U.S. The FLAs 

are groupings of several counties with similar agricultural properties, including farm 

labor expenses. For FLA, the attribute “size” refers to the amount of farm labor expenses 

for the district, as assessed by USDA’s Census of Agriculture. Counties are then selected 

using probability proportional to the size of the farm labor expense. Information from the 

Bureau of Labor Statistics and Agricultural Soil and Conservation Service are aggregated 

to serve as the initial list of growers in the selected counties. The Department of Labor 

supplements these sources with information from extension agents, grower organizations, 

and farmworker service providers. Employers are selected using simple random sampling 

so as not to influence selection toward larger farms. The number of farmworkers selected 

from each farm depends on the number of workers employed. For farms with fewer than 

25 workers, the maximum number of interviews is five. For farms with 76 or more 

workers, the maximum number of interviews is 12. Farmworkers are approached at 

worksites and invited to participate in the survey; for those who agree and are eligible, a 

time and place are arranged for the interview. Data are de-identified by the contractor 
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who collects data before they are submitted to the Department of Labor or others. 

Institutional Review Board (IRB) review at both the National Institute for Occupational 

Safety and Health and the University of Michigan classified this secondary data analysis 

as exempt. 

The NAWS dataset includes weights for analyzing multiple years of data 

adjusting for four factors: the differing length of farmworker work day and work week, 

the region, cycle, and year of data collection. Composite weights are calculated as the 

product of the week, cycle (season), and region weights, each of which is the inverse 

probability of being sampled in that period or place. The multi-year weight also adjusts 

for the relative size of one year of data compared to other years based on USDA’s 

Quarterly Agricultural Labor Survey (U.S. Department of Labor 2005). 

 

Study Population 

Workers aged 14 or older performing crop agriculture [all crops included in the 

North American Industry Classification System code 111] are eligible for the survey. The 

definition of crop agriculture by the USDA includes field work in the majority of nursery 

products, cash grains, and field crops, as well as in all fruits and vegetables. Crop 

agriculture also includes the production of silage and other animal fodder (Mehta et al 

2000). The eligible NAWS population consists of nearly all farmworkers in crop 

agriculture, including field packers and supervisors, including those also holding non-

farm jobs. Ranch, greenhouse, and nursery workers are included as long as they perform 

crop work that is included in the definition above.  The survey excludes livestock 

workers, unemployed agricultural workers, secretaries, mechanics, and H2A temporary 

farmworkers. (The H2A Visa program has been in place since 1943 and revised in 1986, 

for non-immigrant, alien workers to work on a seasonal or temporary basis to ensure 

sufficient workers for employers and to protect U.S. jobs and wages (USDA Economic 

Resource Service 1988).) Farmworkers who have not worked in agriculture at least one 

day in the 15 days prior to being asked to participate are not eligible for the survey. 

Data presented in this analysis are based on face-to-face interviews with 16,678 

hired farmworkers completed between October 1, 1998 and September 30, 2004. 

Farmworkers who had lived in the U.S. for less than two years (n=3,140) were excluded 
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since they have not had the opportunity to seek U.S. health care for two full years. Non-

Hispanic foreign-born farmworkers were also excluded due to their small number 

(n=142). 

Interviews were conducted in the language of the worker’s choice—Spanish or 

English. The interviewers were almost exclusively native Spanish speakers with 

experience in farm work. The structured interviews lasted approximately 40 minutes and 

included questions on demographic characteristics of the farmworker respondent; 

composition and demographic characteristics of the farmworker’s household; 12 month-

employment and migration profile; income, wages, benefits, and working conditions; 

housing; assets, social services and immigration status; and access to health care. 

To assess use of health care, participants were asked “In the last two years have 

you used any type of health care services from doctors, nurses, dentists, clinics, or 

hospitals in the U.S.?” Information was also obtained on ethnic category, age, gender, 

years of education, and the year of the interview. 

Independent variables were assessed in three categories: cultural integration, 

economic status, and employment factors. Cultural integration was measured by the 

farmworker’s reported English-speaking ability (“not at all”/“a little, somewhat”/“well”), 

the farmworker’s need to move for work and by his/her immigration status. Need to 

move for work and immigration status combines information from two questions. They 

are asked, “What is your current residence status?” Choices are provided if necessary and 

include: U.S. citizen by birth; naturalized U.S. citizen; permanent resident; have a border 

crossing card; a pending status; am undocumented; am a temporary resident; and none of 

the above. If they are not a U.S. citizen by birth, they are asked follow-up questions about 

the type of program through which they received their status. A four-category variable 

was then constructed (citizen by birth/ naturalized citizen/ green card/ and unauthorized). 

Those reporting border crossing card, visitor status, implausible program, or 

undocumented are classified as undocumented. Migrant, also referred to as mobile, is 

based on the work history grid. Workers are categorized as migrant if one farm work job 

is more than 75 miles from another farm work job or their home so that they need to 

establish a temporary residence. The combined variable includes two levels for each of 

the immigration status levels: undocumented mobile and undocumented settled; green 
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card or other authorization mobile and green card or other authorization settled; and 

citizen mobile and citizen settled. In order to minimize reporting bias related to the 

sensitivity of the question, immigration status is the last question asked, after the 

interviewer has established a rapport with the farmworker and been reassured that 

responses will be confidential. 

Economic status was assessed by number of U.S. assets owned (car, house, 

mobile home, business), and hourly wages. Employment factors include whether a 

farmworker is directly employed by a grower or by a farm labor contractor, number of 

employers in last 12 months, number of months of farm work performed in the last 12 

months, crop category currently working in, and the number of years of farm work done 

in the U.S. in the farmworker’s lifetime. Number of employees working on farm was 

ascertained from the grower. 

 

Statistical Analysis 

Frequencies of each of the variables included in the analysis, as well as the prevalence of 

U.S. health care use in the last two years, were computed. Prevalence odds ratios (POR) 

and 95% Wald confidence intervals were computed for each variable using logistic 

regression models and estimated by the maximum likelihood method. Non-linear trends 

for age and years of farm work were investigated. Stratified analyses were performed by 

Hispanic ethnicity (yes/no) in addition to analysis of the full dataset. Multivariable 

regression models were first constructed separately for integration variables, economic 

variables, and work variables. Then, a comprehensive model was built including 

variables having a p<0.05 in each of the separate models. Analyses were adjusted for year 

of interview. Variables were also checked for collinearity by including them in a linear 

model, ensuring that the variance inflation factor (VIF) was less than 10. We also 

examined cross-tabulations of each of the potential covariates with a chi-square statistic 

to examine if they were associated. Variables in the final model were assessed for 

significant interactions. 

To account for sample design effects on the analysis, SAS v9.1.3 SURVEY 

procedures were used that allow for estimation of standard errors and confidence 
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intervals in the presence of stratification and clustering. All percentages reported are 

weighted to reflect the prevalence in the population of farmworkers. 

 

RESULTS 

Univariate Analysis 

Of farmworkers who have lived in the U.S. for two or more years, the majority were 

Hispanic (84%), male (76%), had less than a 7th grade education (52%), and were 

younger than 35 (54%) (Table 2.1). Approximately one-third of farmworkers reported 

that they spoke English “not at all” (34%); 40% reported that they were undocumented; 

32% had green cards or some other authorization to work; and 28% were U.S. citizens. 

The majority of workers in each of these groups had not moved within the last year for 

work. More than one-third of the workers had no major assets (38%) and mean hourly 

wages were $7.37.  

Approximately one-fifth of workers worked for a farm labor contractor, 71% had 

only one employer in the last year. Seventeen percent worked on farms with 10 or fewer 

workers, and 23% worked on large farms with more than 150 workers. The mean number 

of days worked was 189, or slightly more than half of all days in the year. On average, 

farmworkers who had been in the U.S. for two or more years had worked for 12.8 years 

in U.S. farm work.  

Table 2.2 shows prevalence of use of health care for all farmworkers interviewed 

who had spent two or more years in the U.S. by different characteristics. Slightly more 

than half (51%) of the respondents said they had received health care in the U.S. in the 

previous two years. 

Unadjusted odds ratios are presented in Table 2.3. Analyzing all farmworkers 

together, those farmworkers of Hispanic ethnicity, male gender, and education abroad all 

had lower odds of having used health care in the last two years. Those who spoke less 

English were less likely to report having used health care than those who spoke English 

more proficiently. Immigration status (undocumented or with a green card or other work 

authorization) and migrant work patterns were also associated with lower odds of 

reporting use of health care. The odds of an undocumented and mobile farmworker 

receiving health care were 90% less than for a farmworker who was a U.S. citizen and 
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settled. A farmworker with a green card or other work authorization and who moved for 

work had 75% lower odds of receiving health care compared to a U.S. citizen who did 

not move for work. 

Higher hourly wages and more assets were associated with higher odds of using 

health services. Workers who were employed by a farm labor contractor, had more than 

one employer, and worked on farms with more employees had lower odds of receiving 

health care than workers employed by a grower, who had only one employer, or who 

worked on farms with fewer employees, respectively. Farmworkers who worked in 

nursery and floricultural crops had higher odds of reporting use of health care than those 

who worked in field crops, fruit and nut crops, and vegetable crops.  

When stratified by Hispanic ethnicity, similar results were seen for the Hispanic 

farmworkers, who make up the majority of the population. However, number of 

employees on the farm, working in field crops or vegetable crops, and having higher 

wages were not associated with odds of using health services in this subgroup. Also, for 

Hispanic farmworkers, the odds of receiving health care for farmworkers who are U.S. 

citizens did not depend on whether they moved for work or not.  In contrast, only four of 

the variables examined were predictive of use of health care in the last two years for 

U.S.-born non-Hispanic farmworkers: male gender, 12 or more years of school, having 

no assets compared to having two or more assets, and having higher wages. 

Although not collinear they had variance inflation factors less than 10 and were 

felt to be sufficiently independent that they could be considered for inclusion in the 

model. Many variables tended to be highly associated, which we confirmed with cross 

tabulations of the covariates with each other and chi-square statistics. For this reason, 

some covariates that were significantly associated with the outcome in bivariate analysis 

no longer were associated in multivariate analysis.  

Table 2.4 shows the results of multivariable models for all farmworkers, for 

Hispanic farmworkers, and for U.S.-born non-Hispanic farmworkers. Higher age and 

wage, and more assets predicted increased odds of health care use in the adjusted model 

for all farmworkers. Men had 75% lower odds of health care use than women, Hispanic 

farmworkers had less than a third the odds of using health care as U.S.-born non-Hispanic 

farmworkers, and farmworkers employed by farm labor contractors had 25% lower odds 
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of utilizing health care than those who worked for a grower directly. We observed a 

significant interaction of age by Hispanic ethnicity (Figure 2.1). For the youngest 

farmworkers the odds of accessing health care was more than 80% lower for Hispanic 

farmworkers compared to U.S.-born non-Hispanic farmworkers. Hispanic farmworkers’ 

odds of accessing health care increased, but not substantially, with increasing age. In 

contrast, young U.S.-born non-Hispanic farmworkers had the highest odds of accessing 

care but this diminished for older U.S.-born non-Hispanic farmworkers.  

For Hispanic farmworkers, integration factors were significantly associated with 

use of U.S. health care in addition to the economic, demographic, and employment 

factors retained in the adjusted model for all farmworkers. Hispanic farmworkers who 

reported no English speaking ability had half the odds of receiving health care compared 

to those who said they spoke English well. Even after adjusting for English language 

skills, those who were without documentation and mobile had 50% lower odds of 

accessing health care than those who had papers to work in the U.S. and were settled, or 

were U.S. citizens. Only male gender and wage were significant predictors of access to 

health care in a model of U.S. born, non-Hispanic farmworkers. In this subgroup male 

farmworkers had one-third the odds of accessing health care compared to female 

farmworkers. Those with higher wages had higher odds of obtaining health care. 

 

DISCUSSION 

This is the first nationally representative occupational health survey that focuses 

specifically on migrant and seasonal farmworkers. Some of the characteristics of migrant 

and seasonal farmworkers that may cause them to be missed in national household-based 

surveys include mobility, non-traditional housing, and fear of authorities due to 

immigration status. The NAWS methods overcome these barriers through sampling 

workers in the farm workplace and carefully selecting and training survey staff to be 

culturally sensitive and unintimidating. Health care access is one measure that reflects the 

well-being of a population. 

Health care utilization is a function of both perceived need for services and ability 

to access them. As farm work tends to be a strenuous job, the workforce is young and 

unlikely to be disabled or chronically ill. Nonetheless, we found that the proportion of 
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farmworkers who reported use of health services in the past two years was quite low 

(51%). In the U.S., 88% of all 18–44 year olds and 78% of all male Hispanics had seen or 

talked to a doctor or other health care professional in the last two years (NHIS 2005). 

These populations are demographically similar to farmworkers but we see a wide 

disparity in use of health care services for farmworkers compared to this general 

population. 

We found that economic and employment factors were related to use of health 

care among all farmworkers; and for Hispanic farmworkers, integration factors were also 

related to use of health care. Both wages and assets independently predicted use of health 

care for all farmworkers and Hispanic farmworkers, whereas wages but not assets 

predicted use of health care for U.S.-born non-Hispanic farmworkers. Wages and assets 

are likely to play a role in perception of ability to pay for services but assets may play a 

more elemental role in that farmworkers with a car may simply be better able to access a 

health care facility. Since we found that farmworkers with two or more assets were better 

able to access health care than those with only one asset, having a car is not the only 

mechanism at work. 

Of the employment factors that we examined, only employment by a farm labor 

contractor predicted lower odds of utilizing health care.  A 2001 report published by the 

California Rural Legal Assistance Foundation documents several infractions of California 

law by farm labor contractors. In that study, no data were collected on grower infractions 

of California law, so it is not clear whether workers employed by FLCs experienced 

poorer working conditions than those employed directly by growers. It is possible that 

workers employed by farm labor contractors are more vulnerable due to being an extra 

step removed from the grower. They may make less money than other farmworkers if the 

crew boss takes a cut of their wages, or charges for food and transportation. They may 

have been picked up at day laborer assembling points and not have reliable work; since 

they do not have a personal relationship with the boss they may be treated worse in 

general. It is also possible that they are less likely to have personal transportation if they 

work for a contractor and therefore would be less likely to be able to get to a health care 

provider. Work schedules may be less predictable so that they would not be able to take 

time off to go to a clinic or doctor’s office. 
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We found that Hispanic farmworkers had 77% lower odds of receiving health care 

compared to U.S.-born non-Hispanic farmworkers. Integration factors such as 

immigration status and mobility and English language ability were associated with use of 

health care. Farmworkers who were both undocumented and mobile had the lowest odds 

of utilizing health care compared to settled farmworkers with documentation and U.S. 

citizens. Language ability was also associated with use of health care. These findings are 

consistent with previous reports from California (Villarejo 2000) and upper New York 

(White-Means 1991). We adjusted each of the models for age. For Hispanic farmworkers, 

higher age predicted higher odds of use of health care. For U.S.-born, non-Hispanic 

farmworkers, age was borderline significant in predicting health care use which declined 

among older farmworkers. One explanation could be that only very healthy workers 

remained in farm work up into older ages. Another possible explanation is that only the 

farmworkers who have the least skills and earn the least money, and consequently are the 

least able to pay for health care, remain in farm work instead of moving on to a better 

paying job elsewhere. 

This study has some limitations. We observed an apparent increase in health care 

use between the periods 1999–2001 and 2002–2004. We queried the Department of 

Labor and contractor staff to determine if any changes took place in the questionnaire, 

sampling, or manner of administering the questionnaire but no such changes had taken 

place. One possible explanation is a shift in the population due to the changing political 

situation. Over this time period, data showed a shift to more U.S.-born farmworkers, 

more farmworkers on the farms with the least number of workers, fewer farmworkers in 

the lowest wage category, and fewer farmworkers with more than one employer (NAWS 

data not shown). 

Although farmworker participation in the survey was high, 78% of those asked, it 

is more difficult to calculate the participation of the farm operators who give the 

interviewers access to the farmworkers as is discussed in depth in Department of Labor 

documentation of the survey on the internet as well as a National Institute for 

Occupational Safety and Health publication (DOL 2005). It is possible that on farms 

where farm operators refuse access of survey staff to workers, the workers may have 

worse working and/or housing conditions and may have more need for health care 



 

 36 

services, although it is unclear if they would be able to access services. In order to be 

eligible for the survey, farmworkers had to have worked in farm work in the last 15 days, 

likely requiring a certain degree of health. Those who were ill or injured and could not 

work, possibly due to work-related factors, would not be included in the sample. The 

NAWS is representative only of all working farmworkers, and not of recently or currently 

ill individuals, which may introduce some bias. Nonetheless, a major strength of this 

analysis is that the NAWS is a large national probability sample of a hard-to-reach 

population. Care is taken to ensure the confidence of the farmworker; this is evident in 

the high percentage who are classified as undocumented when asked about immigration 

status. The survey sample was designed to specifically capture the experience of this 

population which varies by season and by geographic location.  

Additionally, because the question on use of health care uses the time frame of the 

“last two years” we found it necessary to limit our analysis to farmworkers who were in 

the U.S. for at least two years. This could exclude from the analysis those workers who 

are in the most vulnerable circumstances and may feel even more intimidated at the 

prospect of seeking care for any health problem that may arise. 

In conclusion, farmworker utilization of health care is low, even compared to 

other marginalized populations in the U.S., and suggests there may be an unmet need for 

health care in this population. We found that economic resources and integration into 

U.S. society play a part in this deficit. Language is either a perceived barrier or an actual 

barrier to farmworkers accessing health care. Immigration status has become an even 

more prominent issue since these interviews took place. The only workplace factor that 

was associated with access to health care after controlling for other variables was 

working for a farm labor contractor. Outreach should focus on those workers least served 

by currently available services, including Hispanic farmworkers, farmworkers earning the 

lowest wages and those without assets, undocumented and mobile farmworkers, 

farmworkers without English language skills, and farmworkers employed by farm labor 

contractors. 
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Figure 2. POR for farmworker use of health care by age and ethnicity
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Figure 2.1. Prevalence Odds Ratio for farmworker use of health care by age and 
ethnicity. Referent group (OR=1) is 14 year old non-Hispanic farmworkers.  
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Table 2.1. Distribution of Sample Characteristics of  

Farmworkers Who Have Lived in the U.S. for at Least  

2 Years, National Agricultural Workers Survey 1999–2004 
 

Characteristics  N % (weighted) 
Yes 8375 51.2% U.S. health care in 

last 2 years 
No 8303 48.8% 

DEMOGRAPHIC CHARACTERISTICS 

Hispanic No 2746 16.3% 
 Yes 13,932 83.7% 
Gender Male 13,419 76.1% 
 Female 3,259 23.9% 
Age (mean=34.9) <25 3,552 23.7% 
 25–34 5,117 30.5% 
 35–44 4,134 24.7% 
 45+ 3,875 21.1% 

<7th grade 9,066 51.6% Highest grade & 
location 7–11th grade (Abroad) 2,881 17.7% 
 12+ grade (Abroad) 678 4.2% 
 7–11th grade (U.S.) 1,653 11.4% 
  12+ grade (U.S.) 2,333 15.1% 

TIME VARIABLE    
1999–2001 8,093 49.4% Year of interview 

2002–2004 8,585 50.6% 
INTEGRATION FACTORS 

Well 3,945 25.8% English speaking 
ability Somewhat / a little 6,817 40.0% 
 Not at all 5,785 34.2% 

Undocumented / Mobile 2,459 15.5% 
Undocumented / Settled 4,597 24.5% 

Immigration & 
mobility status 

Green card & other / Mobile 1,579 11.9% 
 Green card & other / Settled 3,399 19.7% 
 Citizen / Mobile 541 4.1% 
 Citizen / Settled 3,887 24.2% 

ECONOMIC FACTORS 

# U.S. Assets   No assets 6,054 37.8% 
 1 asset 7,128 41.1% 
 2+ assets 3,491 21.1% 

<$5.26 1,216 9.0% Hourly wage 
(mean=$7.37) $5.26–$6.74 5,600 35.4% 
 $6.75–$7.74 4,534 26.6% 
 $7.75–$9.55 3,038 17.1% 
  >$9.55 1,934 11.9% 

 (continued on next page) 
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Table 2.1. Distribution of Sample Characteristics of  

Farmworkers Who Have Lived in the U.S. for at Least  

2 Years, National Agricultural Workers Survey 1999–2004 

(continued) 
Characteristics  N % (weighted) 
WORK FACTORS   

Employer Grower 13,907 80.6% 
 Farm Labor Contractor 2,768 19.4% 

1 Employer 11,740 71.0% Number of 
employers 2+ Employers 4,938 29.0% 

1–10 5,155 16.5% # Employees 
(mean=142.2) 11–50 7,479 39.5% 
 51–150 2,412 21.0% 
 151+ 1,598 23.1% 

<31 days 474 7.0% 
31–90 days 1,044 13.2% 

Days worked in FW 
in last year 
(mean=189.4) 

91–270 days 10,278 58.3% 
 271–366 days 4,777 21.5% 

Field crops 2,961 17.7% Crop at time of 
interview Fruit and Nut crops 5,921 32.6% 
 Nursery & Floriculture 3,567 18.7% 
 Vegetables 3,345 26.1% 
 Miscellaneous 884 4.9% 

<1 year 389 4.4% 
1 year 423 3.3% 

Years of farm work 
(mean=12.8) 

2–5 years 4,121 24.7% 
 6–15 years 5,699 34.7% 
 16–25 years 3,563 19.9% 
  26+ years 

2,435 13.0% 
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Table 2.2. Prevalence of Farmworker Use of 

U.S. Health Care in the Last 2 Years,  

NAWS 1999–2004 
 

  % (weighted) 

DEMOGRAPHIC CHARACTERISTICS  

All farmworkers  51.2% 

Hispanic No 79.6% 

 Yes 45.7% 

Gender Male 43.3% 

 Female 76.4% 

Age <25 48.9% 

 25–34 47.3% 

 35–44 51.6% 

 45+ 59.0% 

<7th grade 42.8% Highest grade & 
location 7–11th grade (Abroad) 45.3% 

 12+ grade (Abroad) 45.8% 

 7–11th grade (U.S.) 66.5% 

  12+ grade (U.S.) 76.9% 

TIME VARIABLE   

1999–2001 44.1% Year of interview 

2002–2004 58.1% 

INTEGRATION FACTORS  

Well 73.4% English speaking 
ability Somewhat / a little 49.3% 

 Not at all 36.4% 

Undocumented / Mobile 23.7% 

Undocumented / Settled 41.8% 

Immigration & 
mobility status 

Green card & other / Mobile 42.4% 

 Green card & other / Settled 58.3% 

 Citizen / Mobile 64.8% 

 Citizen / Settled 74.4% 

ECONOMIC FACTORS  

# U.S. Assets   No assets 34.6% 

 1 asset 55.8% 

 2+ assets 72.0% 

<$5.26 43.3% Hourly wage 

$5.26–$6.74 46.5% 

 $6.75–$7.74 53.5% 

 $7.75–$9.55 55.8% 

  >$9.55 61.0% 

 (continued on next page) 
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Table 2.2. Prevalence of Farmworker Use of  

U.S. Health Care in the Last 2 Years,  

NAWS 1999–2004 (continued) 
  % (weighted) 

WORK FACTORS   

Employer Grower 53.9% 
 Farm Labor Contractor 40.0% 

1 Employer 55.9% Number of 
employers 2+ Employers 39.7% 

1–10 62.9% # Employees  

11–50 51.5% 
 51–150 43.2% 
 151+ 49.6% 

<31 days 52.9% 
31–90 days 56.2% 

Days worked in FW 
in last year  

91–270 days 49.6% 
 271–366 days 51.3% 

Field crops 52.7% Crop at time of 
interview Fruit and Nut crops 44.0% 
 Nursery & Floriculture 63.2% 
 Vegetables 49.5% 
 Miscellaneous 56.6% 

<1 year 66.8% 
1 year 64.7% 

Years of farm work  

2–5 years 43.9% 
 6–15 years 47.8% 
 16–25 years 52.0% 
  26+ years 

64.3% 
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Table 2.3. Unadjusted Prevalence Odds Ratios and 95% Confidence Intervals for 

Use of U.S. Health Care in the Last 2 Years for All (N=16,314), Hispanic (N=13,448) 

and U.S.-Born Non-Hispanic (N=2,707) Farmworkers, NAWS 1999–2004 

U.S. health care in last 2 years All   Hispanic   
U.S.-born Non-

Hispanic  
Variable Categories POR (95% CI)   POR (95% CI)   POR (95% CI) 

DEMOGRAPHIC 
CHARACTERISTICS      
Hispanic      

No 1.000     
Yes 0.228 (0.181, 0.289)     

Gender      
Male 0.236 (0.193, 0.289)  0.218 (0.174, 0.273)  0.360 (0.238, 0.545) 
Female 1.000  1.000  1.000 

Age (continuous) 1.012 (1.007, 1.017)  1.012 (1.006, 1.017)  0.996 (0.985, 1.006) 
Highest grade & location      

<7th grade 1.000  1.000  n/a 
7–11th grade (Abroad) 1.118 (0.919, 1.361)  1.117 (0.917, 1.360)  n/a 
12+ grade (Abroad) 1.166 (0.849, 1.603)  1.087 (0.777, 1.521)  n/a 
7–11th grade (U.S.) 2.653 (2.167, 3.249)  2.049 (1.550, 2.710)  n/a 
12+ grade (U.S.) 4.474 (3.605, 5.552)  2.412 (1.653, 3.518)  n/a 

Highest grade (non-Hispanic)      
<12 grade n/a  n/a  1.000 
12+ grade n/a   n/a   1.642 (1.089, 2.474) 

TIME VARIABLE      
Year of interview      

1999–2001 0.567 (0.485, 0.662)  0.626 (0.535, 0.732)  0.589 (0.939, 0.882) 
2002–2004 1.000   1.000   1.000 

INTEGRATION FACTORS      
English speaking ability      

Well 1.000  1.000   
Somewhat/a little 0.354 (0.293, 0.427)  0.573 (0.464, 0.707)  n/a  
Not at all 0.210 (0.173, 0.254)  0.339 (0.258, 0.445)  n/a 

Immigration status & Mobility      
Undocumented / Mobile 0.108 (0.083, 0.140)  0.170 (0.117, 0.247)  n/a 
Undocumented / Settled 0.247 (0.200, 0.306)  0.393 (0.290, 0.534)  n/a 
Green card or other / Mobile 0.254 (0.188, 0.343)  0.403 (0.267, 0.610)  n/a 
Green card or other / Settled 0.479 (0.361, 0.637)  0.764 (0.577, 1.011)  n/a 
Citizen / Mobile 0.634 (0.490, 0.821)  0.892 (0.632, 1.258)  0.826 (0.410, 1.662) 
Citizen / Settled 1.000   1.000   1.000 

ECONOMIC FACTORS      
# U.S. Assets       

No assets 0.206 (0.157, 0.270)  0.232 (0.167, 0.322)  0.517 (0.303, 0.882) 
1 asset 0.492 (0.399, 0.606)  0.523 (0.411, 0.666)  0.764 (0.471, 1.239) 
2+ assets 1.000  1.000  1.000 

Hourly wage (continuous) 1.087 (1.050, 1.126)  1.056 (1.018, 1.096)  1.078 (1.014, 1.146) 
 

     

(continued on next page) 
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Table 2.3. Unadjusted Prevalence Odds Ratios and 95% Confidence Intervals for 

Use of U.S. Health Care in the Last 2 Years for All (N=16,314), Hispanic (N=13,448) 

and U.S.-Born Non-Hispanic (N=2,707) Farmworkers, NAWS 1999–2004 

(continued) 
U.S. health care in last 2 years 

All  Hispanic  
U.S.-born Non-

Hispanic  
Variable Categories POR (95% CI)  POR (95% CI)  POR (95% CI) 
WORK FACTORS      
Employer      

Grower 1.000  1.000  1.000 
Farm Labor Contractor 0.560 (0.406, 0.683)  0.729 (0.599, 0.887)  0.400 (0.140, 1.138) 

Number of employers      
1 Employer 1.000  1.000  1.000 
2+ Employers 0.519 (0.432, 0.624)  0.651 (0.537, 0.789)  0.647 (0.379, 1.104) 

# Employees on farm      
1–10 1.591 (1.342, 1.886)  1.276 (0.987, 1.650)  1.228 (0.802, 1.880) 
11–50 1.000  1.000  1.000 
51–150 0.719 (0.579, 0.893)  0.873 (0.710, 1.072)  1.126 (0.415, 3.053) 
151+ 0.915 (0.710, 1.178)  1.223 (0.963, 1.553)  0.399 (0.101, 1.565) 

# days worked in FW in last year      
<31 days 1.106 (0.745, 1.642)  0.899 (0.604, 1.339)  1.361 (0.637, 2.905) 
31–90 days 1.297 (1.010, 1.666)  1.180 (0.867, 1.608)  1.163 (0.629, 2.149) 
91–270 days 1.000  1.000  1.000 
271–366 days 1.064 (0.939, 1.206)  1.032 (0.896, 1.188)  0.811 (0.563, 1.170) 

Crop at time of interview      
Field crops 0.644 (0.486, 0.853)  0.723 (0.502, 1.043)  0.443 (0.278, 0.706) 
Fruit and Nut crops 0.450 (0.333, 0.609)  0.722 (0.542, 0.962)  0.520 (0.177, 1.527) 
Nursery & Floriculture 1.000  1.000  1.000 
Vegetables 0.567 (0.423, 0.759)  0.870 (0.655, 1.156)  0.513 (0.272, 0.965) 
Miscellaneous 0.751 (0.498, 1.134)  0.849 (0.643, 1.121)  0.546 (0.206, 1.447) 

# years of farm work      

<1 2.199 (1.511, 3.201)  1.502 (0.987, 2.287)  1.517 (0.618, 3.725) 

1 2.001 (1.513, 2.647)  1.676 (1.075, 2.613)  2.402 (1.075, 5.366) 

2–5 1.000  1.000  1.000 
6–15 0.855 (0.712, 1.027)  1.192 (0.976, 1.456)  0.874 (0.528, 1.448) 

16–25 1.185 (1.004, 1.398)  1.441 (1.125, 1.845)  0.629 (0.374, 1.056) 

25+ 1.970 (1.618, 2.399)  2.128 (1.728, 2.621)  0.746 (0.479, 1.164) 
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Table 2.4. Adjusted Prevalence Odds Ratios (95% Confidence Intervals)* 

for All, Hispanic, and U.S.-Born Non-Hispanic Farmworker Utilization of  

Health Care in the U.S., NAWS
1
 1999–2004 

 All Hispanic 
U.S.-born  
non-Hispanic 

 POR (95% CI)
 2

 POR (95% CI)
 2

 POR (95% CI)
 2

 

Ethnicity    
 Hispanic 0.291 (0.232, 0.365)   
 Non-Hispanic 1.000   
Sex  0.239 (0.198, 0.288) 0.341 (0.222, 0.522) 
 Male 0.241 (0.200, 0.290)   
 Female 1.000   
Age (continuous) 1.002 (0.996, 1.007) 1.007 (1.001, 1.013) 0.989 (0.979, 1.000) 
Wage (continuous) 1.047 (1.025, 1.070) 1.038 (1.018, 1.059) 1.080 (1.024, 1.139) 
# U.S. Assets    
 No assets 0.343 (0.257, 0.457) 0.470 (0.338, 0.655)  
 1 asset 0.655 (0.526, 0.815) 0.749 (0.590, 0.949)  
 2+ assets 1.000 1.000  
Employer  0.755 (0.636, 0.896)  
 Farm labor contractor 0.732 (0.623, 0.861)   
 Grower 1.000   
English speaking ability    
 Well  1.000  
 Some  0.767 (0.594, 0.990)  
 None  0.547 (0.408, 0.732)  
Immigration status and mobility    
 Undocumented/Mobile  0.457 (0.349, 0.600)  
 Undocumented/Settled  0.690 (0.558, 0.853)  
 Green card & other/Mobile  0.623 (0.467, 0.830)  
 Green card & other/Settled;  
 Citizen/ Mobile & Settled 

 1.000  

*Survey weighted. 
1NAWS=National Agricultural Workers Survey. 
2POR=Prevalence odds ratios were adjusted for year of interview and all variables presented in each column of the table. 
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CHAPTER III 

Alcohol Use Among U.S. Hired Farmworkers:  

the National Agricultural Workers Survey 1999–2001 

 

ABSTRACT 

BACKGROUND: Alcohol use has been cited as a problem among migrant and seasonal 

farmworkers although the scientific literature is sparse, regional, and includes no studies 

using representative samples. 

 

METHODS: Data from the National Agricultural Workers Survey (NAWS) 1999–2001 

were analyzed to determine the prevalence of and the employment and cultural 

characteristics associated with drinking/binge drinking in the last month. The NAWS is a 

workplace-based multi-stage sample, representative of farmworkers employed in the 

continental U.S. SAS survey procedures that account for multi-stage sampling were used 

to conduct multiple logistic regression analyses. 

 

RESULTS: Workers were mainly Hispanic (91%), and male (80%), with a median age 

of 29. Men were significantly more likely to drink than women and were analyzed 

separately. Hispanic and non-Hispanic male farmworkers’ drinking habits were 

remarkably similar (58.6% versus 57.3% reported drinking, and 22.6% and 22.4% 

reported binge drinking, respectively). In contrast, Hispanic female farmworkers were 

significantly less likely to drink alcohol / binge drink than non-Hispanic female 

farmworkers (10.9% versus 35.2% for drinking, and 3.0% versus 13.0% for binge 

drinking, respectively). For all males and for Hispanic males the odds of drinking for 

someone earning less than $5.26/hour were lower, while the odds of binge drinking for 

someone making more than $9.55 were elevated compared to those with an hourly wage 
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of $5.26–$7.74. Controlling for age, other factors associated with binge drinking for men 

included working on farms with fewer than 150 employees, and working directly for 

growers. For male Hispanic farmworkers, intermediate English speaking ability was 

associated with binge drinking compared with those who spoke English well and those 

who did not speak English at all. Female Hispanic farmworkers with fewer than seven 

years or 12 or more years abroad, or seven or more years of U.S. education had higher 

odds of drinking while those who were undocumented and settled had one-third lower 

odds controlling for age and years of farm work. 

 

CONCLUSIONS: Although binge drinking prevalence was similar to national estimates 

of binge drinking, it was quite high, with one in five farmworker men so classified. 

Resources for those with a problem should be offered taking culture, economic 

circumstances, and geographic isolation into consideration.  
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INTRODUCTION 

Alcohol use has been cited as a problem among migrant and seasonal farmworkers 

although the scientific literature is sparse, regional, and includes no study based on a 

representative sample (Chi and McClain1992; Trotter 1985; Alaniz 1994). Excess alcohol 

use can have both short-term and long-term health consequences. Motor vehicle 

accidents, alcohol poisoning, risky sexual behaviors, work-related injuries, and drowning 

are potential short-term risks. Arcury et al (2002) reported a high prevalence of 

farmworkers drinking alcohol while participating in recreational water activities such as 

swimming, boating and fishing. They also noted that over one-third of these farmworkers 

did not know how to swim. Long-term consequences of excessive alcohol consumption 

include liver damage, hypertension, coronary heart disease, ischemic stroke, alcohol-

related brain damage, cancer, psychiatric conditions, and general poor health (Cargiulo 

2007; Okosun et al 2005). 

It is thought that acculturation to U.S. culture comes with increased risk of 

substance abuse (Orozco and Lucas 2000). A study of acculturation and emergency room 

(ER) visits of Mexican-Americans in Santa Clara, California U.S. and Mexicans in 

Pachuca, Hidalgo Mexico found that in the U.S. sample, acculturation was positively 

associated with drinking and drug use before the event that brought them to the ER, 

heavy drinking, drug use, and adverse consequences related to drinking in the past year. 

They defined acculturation using a six-item scale developed to measure their “degree of 

adaptation to U.S. culture.” Items in the scale include English versus Spanish speaking 

and reading, and the language of media they patronized. Those scoring lower on the 

acculturation scale were more similar to the Mexican study participants on substance use 

variables (Cherpitel and Borges 2001).  

Environmental factors that have been hypothesized to be related to alcohol use 

that may be relevant for farmworkers include employment frustration (Finch et al 2003), 

stress including economic stress (Dee 2001), social isolation and social context (Neff 

1997; Treiman and Beck 1996), acculturation (Cherpitel and Borges 2001), and adverse 

working conditions (San Jose et al, 2000; Wiesner et al, 2005). Alderete et al (2000) 

studied psychiatric disorders including alcohol abuse and dependence among Mexican 

migrant farmworkers in California. They found a lifetime prevalence of alcohol 
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dependence of 8.9% for men and 1.0% for women. Male gender, young age, low 

education, and U.S. residence (compared to Mexican) were significantly associated with 

alcohol dependence. 

This study assessed the prevalence of drinking and binge drinking in a 

representative sample of U.S. hired farmworkers and examined employment, economic, 

social support and cultural integration factors potentially associated with drinking and 

excess drinking in this population. 

 

METHODS 

We analyzed data from the U.S. Department of Labor’s National Agricultural Workers 

Survey (NAWS), 1999–2001 to determine occupational and socioeconomic 

characteristics associated with alcohol use by hired farmworkers. The NAWS is an 

ongoing nationally representative survey of hired crop farmworkers conducted by the 

U.S. Department of Labor (DOL) since 1988 with the purpose of collecting data on 

wages, living and working conditions. In 1999, in collaboration with the National 

Institute for Occupational Safety and Health (NIOSH), an occupational health 

supplement was added.  

 

Sample Selection 

The NAWS uses a workplace-based multi-stage sample, representative of 

farmworkers employed in the continental United States. Each year a sample of between 

2500 and 3600 hired farmworkers is included in the survey. The sample is divided 

between 12 sampling regions, with the number of interviews per region being 

proportional to the region’s farm labor employment during that quarter. The seasonal 

level of farm employment is determined by the United States Department of 

Agriculture’s (USDA) Quarterly Agricultural Labor Survey (QALS) (U.S. Department of 

Labor 2005) and the NAWS sample is adjusted to correspond to the three 12-week cycles 

of the NAWS (October through December, February through April, and June through 

August). The NAWS dataset includes weights for analyzing multiple years of data 

adjusting for four factors: the differing length of farmworker work day and work week, 

the region, the cycle, and the year of data collection. The multi-year weight also adjusts 
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for the relative sample size of a given year of data compared to other years, based on 

USDA’s QALS (Department of Labor, 2005). A more detailed explanation of the sample 

can be found on the Department of Labor’s web site (Department of Labor, 2005). 

Data are de-identified by the contractor who collects data before they are 

submitted to the Department of Labor or other interested parties. Institutional Review 

Board (IRB) review at both the National Institute for Occupational Safety and Health and 

the University of Michigan classified this secondary data analysis as exempt. 

 

Study Population 

Workers aged 14 or older performing crop agriculture [all crops included in the 

North American Industry Classification System code 111] were eligible for the survey. 

The USDA definition of crop agriculture includes field work in the majority of nursery 

products, cash grains, and field crops, as well as all fruits and vegetables. Crop 

agriculture also includes the production of silage and other animal fodder (Mehta et al. 

2000). The eligible NAWS population consists of nearly all farmworkers in crop 

agriculture, including field packers and supervisors, including those also holding non-

farm jobs in addition to their farm work job. Ranch, greenhouse, and nursery workers are 

included as long as they perform crop work included in the definition above. The survey 

excludes livestock workers, unemployed agricultural workers, secretaries, mechanics, and 

H2A temporary farmworkers. (The H2A Visa program has been in place since 1943 and 

revised in 1986, for non-immigrant, alien workers to work on a seasonal or temporary 

basis (USDA 1988).) Farmworkers who have not worked in agriculture at least one day 

in the 15 days prior to being asked to participate are not eligible for the survey.  

Data presented in this analysis are based on face-to-face interviews with 9,906 

hired farmworkers completed between October 1, 1998 and September 30, 2001. 

Interviews were conducted in the language of the worker’s choice—Spanish or English. 

The interviewers were almost exclusively native Spanish speakers with experience in 

farm work. The structured interviews lasted approximately 40 minutes and included 

questions on demographic characteristics of the farmworker respondent; composition and 

demographic characteristics of the farmworker’s household; 12-month employment and 
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migration profile; income, wages, benefits, and working conditions; housing; assets, 

social services and immigration status and alcohol use.  

To assess alcohol use, participants were first given a definition of what was 

considered alcohol and occasions when it might be consumed, “These next few questions 

are about the use of beer, wine, wine coolers, cocktails, or liquor, such as tequila, vodka, 

gin, rum, or whiskey—all kinds of alcoholic beverages people drink at meals, special 

occasions, or when just relaxing.” They were then asked, “In the last month, how many 

days did you drink any alcoholic beverages, on average?” Next, they were instructed that 

“A drink is one can or bottle of beer, one glass of wine, one can or bottle of wine cooler, 

one cocktail or one shot of liquor.” And asked, “On the days when you drank, about how 

many drinks did you drink on average?” Men who answered five or more drinks, and 

women who answered four or more drinks, were considered binge drinkers. This is the 

definition that is used by the National Institute on Alcohol Abuse and Alcoholism 

(NIAAA) and is “the amount of drinking associated with increased risk of developing 

alcohol dependence and abuse”(Cargiulo 2007). The four-versus five-drink definition has 

been used in studies of binge drinking on college campuses to account for differences in 

proportion and metabolism of men and women (Wechsler 1998).  

Potential risks were assessed in five domains: cultural integration, economic 

status, social support, employment, and demographic factors. Although a formal scale to 

measure acculturation was not available in the questionnaire, a few questions in the core 

NAWS approximated a measurement; we called this domain cultural integration. 

Cultural Integration was measured by the farmworker’s reported English-speaking 

ability (“not at all” / “a little, somewhat” / “well”), and the farmworker’s need to move 

for work and immigration status. Need to move for work and immigration status 

combines information from two questions. They are asked, “What is your current 

residence status?” Choices are provided if necessary and include: U.S. citizen by birth; 

naturalized U.S. citizen; permanent resident; have a border crossing card; pending status; 

undocumented; temporary resident; and none of the above. If they are not a U.S. citizen 

by birth, they are asked follow-up questions about the type of program through which 

they achieved their status. For this analysis we constructed a three-category variable 

(citizen / green card or other authorization / and unauthorized). Those reporting border 
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crossing card, visitor status, implausible program, or undocumented are classified as 

undocumented. Migrant, also referred to as mobile, is based on the 12-month work 

history grid. Workers are categorized as migrant if one farm work job is more than 75 

miles from another farm work job or from their home so that they need to establish a 

temporary residence. We created a combined variable that included two mobility levels 

for each of the immigration status levels: undocumented mobile and undocumented 

settled; green card or other authorization mobile and green card or other authorization 

settled; and citizen mobile and citizen settled. In order to minimize reporting bias related 

to the sensitivity of the question, immigration status was asked last, after the interviewer 

had established a rapport with the farmworker who was also reassured that their 

responses would be confidential. 

Economic factors were assessed by the number of U.S. assets owned (car, house, 

mobile home, business), and hourly wages. Social support factors included marital status 

and whether a nuclear family member was currently residing in the household, as 

determined by a family grid where all members of the household were enumerated. 

Employment factors included whether a farmworker was directly employed by a grower 

or by a farm labor contractor, number of employers in last 12 months, number of months 

of farm work performed in the last 12 months, crop category currently working in, and 

the number of years of farm work done in the U.S. in the farmworker’s lifetime. The 

number of employees working on a farm was ascertained from the grower. Information 

was also obtained on Hispanic ethnicity, age, gender, years of education, and the year of 

the interview. 

 

Statistical Analysis 

Frequencies of each of the variables included in the analysis, as well as the prevalence of 

drinking and binge drinking were computed. We examined cross-tabulations of each pair 

of potential covariates with a chi-square statistic to examine collinearity. Weighted mean, 

median, interquartile range, and range were computed for number of drinks and number 

of days when farmworkers reported they drank in the last month. Prevalence odds ratios 

(POR) and 95% Wald confidence intervals were computed using logistic regression 

models and estimated by the maximum likelihood method. Stratified analyses were 
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performed by gender and ethnicity. Multivariable regression models were first 

constructed using a forward selection process using p<0.05 as the selection criteria to 

remain in the model. Hispanic ethnicity was forced into the all male models. All analyses 

were adjusted for year of interview. Final models were checked for potential collinearity 

by examining the variance inflation factor (VIF) and ensuring that it was less than 10. All 

variables in the final models were evaluated for potential significant interactions. Data 

were too sparse to conduct logistic regression on non-Hispanic women data for drinking 

and for data on all, Hispanic and non-Hispanic women, for binge drinking. 

To account for sample design effects on the analysis, SAS v9.1.3 SURVEY 

procedures were used that allow for estimation of standard errors and confidence 

intervals in the presence of stratification and clustering. All percentages reported are 

weighted to reflect prevalence in the population of farmworkers.  

 

RESULTS 

Population Characteristics 

Hired farmworkers are predominantly Hispanic (91%) and male (80%). Of Hispanic 

farmworkers, 91% were born in Mexico, 7% in the U.S., and 2% elsewhere (data not 

shown). Since male and female drinking patterns are different, demographic 

characteristics are presented by gender (Table 3.1). Most male farmworkers were 

between the ages of 21 and 49 years old although a smaller proportion of Hispanic male 

farmworkers compared to non-Hispanic male farmworkers were younger than 18 (6% 

versus 10%, respectively) and 50 and older (9% versus 24%, respectively). Almost two-

thirds of male Hispanic farmworkers had less than a 7th grade education (64%) while 

approximately half of non-Hispanic male farmworkers had completed less than 12 years 

of school. More than half of Hispanic male farmworkers did not speak English “at all” 

and slightly less than half have lived in the U.S. for five years or fewer (47%). A majority 

of Hispanic male farmworkers were undocumented (65%) and mobile (58%). Of non-

Hispanic male farmworkers, only 8% were mobile. 

Almost two-thirds (64%) of Hispanic male farmworkers had no assets in the U.S. 

(land, house, mobile home, car/truck, or business), for non-Hispanic male farmworkers 

slightly more than one-fourth did not have any assets (26%). A lower proportion of 



 

 55 

Hispanic than non-Hispanic male farmworkers earned more than $9.55 (8% versus 17%) 

and a higher proportion earned between $5.26 and $7.74 ( 67% versus 55%). More male 

Hispanic than non-Hispanic farmworkers were married (56% versus 37%) but fewer were 

living with immediate family members (29% versus 42%). 

Approximately one-fourth (28%) of Hispanic male farmworkers worked for a 

farm labor contractor versus only 6% of non-Hispanic male farmworkers. Approximately 

the same proportion of Hispanic and non-Hispanic male farmworkers worked for 

employers with 11 to 150 employees although a larger proportion of Hispanics were 

more likely to work for employers with more than 150 workers (29%). Non-Hispanic 

farmworkers were more likely to work for employers with fewer than 11 employees 

(29%). For Hispanic male farmworkers, the highest proportion worked in fruit and nut 

crops (40%) with the second highest proportion in vegetable crops (29%). For non-

Hispanic male farmworkers field crops (41%) followed by nursery and floriculture crops 

(24%) were most common. Fewer Hispanic than non-Hispanic male farmworkers 

reported working the full year and fewer reported working more than 25 years than non-

Hispanic male farmworkers (17% versus 28%, and 8% versus 27%, respectively). 

Almost nine-tenths (89%) of female farmworkers were Hispanic and almost 80% 

were 21 to 49 years old. A smaller proportion of Hispanic female farmworkers compared 

to non-Hispanic female farmworkers were aged 50 or older (5% versus 13%, 

respectively) and a higher proportion were less than 21 (17% versus 9%)(See Table 3.1: 

Data for non-Hispanic women are not shown due to small numbers in many categories). 

The majority of Hispanic women, like Hispanic men, had less than a 7th grade education 

(59%) while less than one-fourth of non-Hispanic women had fewer than 12 years (22%) 

of education. Half (52%) of the Hispanic female farmworkers reported that they did not 

speak English “at all.” Approximately four of ten Hispanic female farmworkers had been 

in the U.S. for five or fewer years, while only 11% were born in the U.S.. Of Hispanic 

female farmworkers, 51% were undocumented and 43% were mobile. Of non-Hispanic 

female farmworkers, 8% were mobile.  

Almost half of Hispanic farmworker women had no assets (45%) compared to 

one-tenth of non-Hispanic women (11%). Hispanic female farmworkers also tended to 
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make less per hour than non-Hispanic female farmworkers with 91% versus 65% making 

less than $7.74 per hour. 

More Hispanic than non-Hispanic female farmworkers were married (57% versus 

48%) but approximately the same proportion were living with nuclear family members 

(72% versus 69%). Hispanic women were also much more likely to work for a farm labor 

contractor (29%) compared to non-Hispanic women (2%). Hispanic women, like 

Hispanic men, were more likely to work on farms with more then 150 employees 

compared to non-Hispanic women (42% versus 10%). The highest proportion of Hispanic 

women worked in fruit and nut crops (40%) and vegetables (30%) while non-Hispanic 

women were most likely to work in nursery and floriculture crops (63%) and fruit and nut 

crops (15%).  

 

Alcohol Use 

Approximately half of all farmworkers reported that they had drunk alcohol in the last 

month and slightly less than one-fifth reported drinking an amount considered binge 

drinking (≥5 drinks for men, ≥4 drinks for women)(Table 3.2). Prevalence of both 

drinking and binge drinking were significantly higher for male farmworkers compared to 

female farmworkers (p<0.0001). Hispanic and non-Hispanic male farmworkers’ drinking 

habits were remarkably similar (58.6% versus 57.3% reported drinking, and 22.6% and 

22.4% reported binge drinking, respectively). In contrast, Hispanic female farmworkers 

were significantly less likely to drink/binge drink than non-Hispanic female farmworkers 

(10.9% versus 35.2% reported drinking (p<0.0001), and 3.0% versus 13.0% reported 

binge drinking (p=0.0002), respectively). If we had used the same definition of binge 

drinking for men and women, this prevalence would be much lower (1.6% and 5.2% for 

Hispanic and non-Hispanic women, respectively)(data not shown). Hispanic males who 

drank alcohol drank an average of 4.8 drinks each time they drank compared to non-

Hispanic males who drank 5.3 drinks. Hispanic women also drank fewer drinks and 

drank on fewer days than non-Hispanic women on average (2.8 versus 3.2 for number of 

drinks; and 4.9 versus 7.7 for days drink, respectively).  
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Predictors of Alcohol Use 

In bivariate analyses, male farmworkers younger than 21 and older than 49 had lower 

odds of drinking compared to those aged 21 to 49 (Table 3.3). This age difference in risk 

was most pronounced for farmworkers 14 to 17 years of age whose odds were less than 

one-tenth that of farmworkers aged 21 to 49. Farmworkers aged 18 to 20 had one-half 

and farmworkers older than 49 had one-fourth lower odds of drinking compared to 

farmworkers aged 21 to 49. This non-linear pattern with age was similar in Hispanic- and 

non-Hispanic male farmworkers. Hispanic female farmworkers aged 14 to 17 had 

approximately one-sixth the odds of drinking compared to all other age categories. 

Drinking behavior did not differ for male farmworkers by educational backgrounds 

except for those Hispanic males who attended but did not complete high school in the 

U.S. Their odds of drinking were one-half that of Hispanic males who completed 7 to 11 

years of school abroad. For Hispanic female farmworkers the odds of drinking were three 

to eight times higher for those who had fewer than seven or more than 11 years of 

education abroad, and those with up to 11 years of U.S. education, compared to female 

Hispanic farmworkers with seven to 11 years of education abroad, although with wide 

confidence intervals (Table 3.3). 

For Hispanic male farmworkers who speak English “not at all” or “some,” the 

odds of drinking were two to three times higher than Hispanic male farmworkers who 

reported that they speak English “well.” For female farmworkers, English speaking 

ability was not associated with likelihood of drinking alcohol. Male farmworkers with 

fewer than six years in the U.S. had lower odds of drinking than those with more years, 

except for those who were born in the U.S., whose odds of drinking were also lower. 

Female farmworkers who had lived in the U.S. for more than 15 years were more likely 

to report that they drank. The prevalence odds ratios were also elevated for Hispanic 

women in the U.S. older than 25 years, but confidence intervals included one. 

Immigration and mobility were not associated with drinking for male 

farmworkers. The odds of drinking for Hispanic farmworker women who were 

undocumented and settled were one-fifth that of settled citizen Hispanic women. 

Although number of assets was not associated with drinking for men or for women, 

Hispanic men making less than $5.26 per hour had lower odds of drinking and those 
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making $7.74 to $9.55 per hour had higher odds of drinking compared to Hispanic men 

making $5.26 to $7.74 per hour. The odds of drinking for married male farmworkers 

were 30% higher than those who were not married. Having family members in the same 

household was not associated with alcohol use. 

Type of employer and number of employees on the farm were not associated with 

drinking. Crop was not associated with drinking except for non-Hispanic men working in 

the crop category “vegetables” whose odds were two-and a-half fold higher than that of 

farmworkers working in “nursery and floriculture” crops and 1.7 times higher than for 

farmworkers working in “field crops” (Table 3.3). Increasing number of days and 

increasing number of years working in agriculture predicted increased odds of drinking 

for all men and for Hispanic men. Non-Hispanic men with fewer than 31 days working in 

farm work had one-tenth the odds of drinking compared to non-Hispanic farmworkers 

who worked more days per year. Non-Hispanic farmworkers who had been working in 

farm work less than a year had one-fifth the odds of drinking as those who had worked 

six to 15 years. 

In the adjusted models, relatively few variables were retained as independent 

predictors of likelihood of drinking (Table 3.5). For all male farmworkers, hourly wages 

less than $5.26 were associated with drinking. This risk was only slightly attenuated from 

the unadjusted estimate. Working in farm work for less than one year was also associated 

with lower odds of drinking. The final model for Hispanic males also includes English 

speaking ability. The effect of speaking English “well” on whether a farmworker drank 

alcohol depended on whether they had had less than one year or one or more years of 

working in farm work. Those with the lowest odds of drinking were farmworkers who 

spoke English “well” and had less than one year of farm work with one-fifth the odds of 

drinking, followed by those who spoke English “well” and had one or more years of farm 

work with two-thirds the odds, compared to farmworkers who spoke English “less than 

well” and had less than one year of farm work. Those with the greatest odds of drinking 

were farmworkers who spoke English “less than well” and had a year or more of farm 

work with a 25% increased odds of drinking. Models were adjusted for age and year of 

interview. 
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A final model of alcohol use in the last month for female Hispanic farmworkers 

included education, immigration and mobility, and years of farm work. Female Hispanic 

farmworkers with seven to 11 years of school abroad were the least likely to drink. Those 

with fewer than seven and more than 11 years of education abroad and those with more 

than seven years of education in the U.S. had 3.4, 7.9, and 3.9 times the odds of drinking 

as those with seven to 11 years of education abroad adjusting for age, immigration and 

mobility, years of farm work, and year of interview. Confidence intervals for these 

prevalence odds ratios were wide as the sample size is small. Being undocumented but 

settled predicted lower odds of drinking alcohol compared to other immigration and 

mobility statuses. The relationship of years of farm work to alcohol use was non-linear 

(Table 3.3; Figure 3.1). 

 

Predictors of Binge Drinking 

Demographic predictors of binge drinking were similar to those for drinking but 

integration and work characteristics predictors differed (Table 3.4). For Hispanic and 

non-Hispanic men, the odds of reporting binge drinking if they were less than 21 or 50 

and older were significantly lower compared to Hispanic men aged 21 to 49. For non-

Hispanic men, those younger than 18 and 50 and older had lower odds of binge drinking. 

For Hispanic women binge drinking did not differ by age.  

Hispanic men had higher odds of binge drinking when they spoke “some” English 

compared to those who spoke English “well.” The odds of those who did not speak 

English “at all” did not differ from those who spoke English “well.” Hispanic 

farmworkers who had lived in the U.S. for a year or less, for more than 25 years, and 

those born in the U.S. had lower odds of binge drinking than those who had lived in the 

U.S. for six to 15 years. The odds of binge drinking for Hispanic women living in the 

U.S. for two to five years were one-fifth that of Hispanic women in the U.S. for six to 15 

years. In contrast to males, Hispanic women born in the U.S. had six times higher odds of 

binge drinking than Hispanic women who had been in the U.S. for six to 15 years, albeit 

the confidence intervals are wide. Non-citizen Hispanic women, mobile or settled, had 

lower odds of binge drinking than female farmworkers who were U.S. citizens. Male 

Hispanic farmworkers who earned more (hourly wages were more than $9.55 per hour) 
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had almost two times the odds of binge drinking than those who made from $5.26 to 

$7.74 per hour. Marriage was not associated with binge drinking in males, but was in 

Hispanic females. Married female Hispanic farmworkers had 4.5 times the odds of binge 

drinking compared to unmarried Hispanic women. 

Both male and female Hispanic farmworkers who worked for farm labor 

contractors had lower odds of binge drinking compared to Hispanic farmworkers who 

worked for growers directly, men had one-half the odds and women had less than one-

fifth the odds. Male Hispanic farmworkers who worked on farms with more than 150 

workers had half the odds of binge drinking compared to those who worked on farms 

with 11 to 150 workers. For female Hispanic farmworkers odds of binge drinking for 

those working in field crops was 15.5 times that of working in nursery and floriculture, 

although the confidence interval is wide. Male Hispanic farmworkers’ odds of binge 

drinking increased with their number of days of farm work in the last year. Male Hispanic 

farmworkers with more than 25 years of farm work had one-third lower odds of binge 

drinking than those with six to 15 years of farm work. 

In stepwise logistic regression, four variables remained significantly related to 

binge drinking for men, including wage>$9.55 per hour, employment by farm labor 

contractor, working on a farm with fewer than 151 workers, and age (Table 3.5). Higher 

wages (>$9.55 per hour) and working on a farm with fewer than 151 workers predicted 

higher odds of binge drinking (1.45 and 1.99, respectively) while working for a farm 

labor contractor and age less than 21 and older than 49 predicted lower odds. In Hispanic 

men, two additional variables contributed to the model, English speaking ability and days 

of farm work in the last year. As in the unadjusted analysis of English speaking ability, 

those who spoke English “some” were more likely to binge drink than those who spoke 

English either “well” or “not at all” adjusted for other variables in the model including 

age. 

 

DISCUSSION 

This is the first study to look at prevalence and predictors of alcohol use in a nationally 

representative sample of hired farmworkers. The National Agricultural Workers Survey 

is tailored to overcome the cultural, emotional, and logistical barriers inherent in 
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surveying a population that is rural, immigrant, mobile, and poor. We found that although 

there were large differences in demographic, economic, social support and work 

characteristics between Hispanic and non-Hispanic male farmworkers, their drinking 

behavior was quite similar. Female farmworkers were significantly less likely to drink or 

binge drink than male farmworkers, while Hispanic female farmworkers were 

significantly less likely to drink and binge drink than non-Hispanic female farmworkers.  

Prevalence of alcohol use for men in the Behavioral Risk Factor Surveillance 

System (BRFSS) (median percent in states where the question was asked=63%) was very 

similar to the prevalence among men in this study (59%)(CDC 1999). Prevalence of 

binge drinking for all men in the BRFSS (24%) was also similar to our observation 

among this farmworker population (23% and 7.0%, respectively) although the question 

on binge drinking asked in the BRFSS varies from the question on alcohol consumption 

asked in the NAWS in that BRFSS prevalences are reported by whether a person had 

consumed five or more drinks on one occasion in the last month, while the NAWS by 

whether they had consumed five or more drinks on average in the past month. Based on 

this, prevalences in the NAWS should tend to be higher than in the BRFSS, but it is 

unclear how much of an adjustment should be made. The question on drinking is 

equivalent although prevalences are also not adjusted for age in comparisons with BRFSS 

data. Farmworkers are a younger population than the general population so prevalence of 

drinking may be inflated due to having proportionately fewer older people in the sample 

to influence the average downward.  

In contrast, prevalence of drinking among women in the BRFSS (46%) was 

higher than the NAWS estimate for non-Hispanic women (35%), and much higher than 

our estimate for Hispanic women (11%). Recalculating the prevalence of binge drinking 

for farmworker women using the BRFSS definition (≥5 drinks on one occasion), the 

prevalence of binge drinking in farmworker women (1.6%) was also lower than the 

BRFSS estimate (7.5%)(CDC 1999). Using this definition, Hispanic farmworker women 

had a prevalence of 1.1% while non-Hispanic farmworker women had a prevalence of 

5.2% of binge drinking.  
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Cultural Integration  

A recently published review reported that acculturation in Latino adults in the U.S. was 

consistently associated with higher odds of drinking for women while the relationship 

was less consistent for men (Zemore 2007). Although this study did not include a formal 

scale to measure acculturation, three variables were available to look at integration: 

English speaking ability, years in the U.S., and immigration and mobility. Education 

location may also be related to integration. English speaking ability was not associated 

with drinking for women. Results of this study did not support a trend of more integration 

being related to women being more likely to drink. Those who receive some education in 

the U.S. had similar odds of drinking as women who received less than 7th grade 

education abroad. Examining the immigration and mobility variable, only farmworker 

women who are undocumented and settled are significantly different than those who are 

citizens and settled.  

As for men, those Hispanic male farmworkers who spoke English “well” were 

less likely to drink than those who spoke English less than well. Working in farm work 

for less than a year modified this effect, those who had worked in farm work for less than 

a year had even lower odds of drinking than those who worked in farm work for more 

than a year. Intermediate English speaking ability for Hispanic men was associated with 

binge drinking. This finding suggests that Hispanic men who are in transition may be at 

greater risk of participating in binge drinking than those who either have not integrated 

into the English-speaking world at all or have integrated more fully.  

 

Economic Factors 

The literature on alcohol use and farmworkers has not examined associations between 

wages or assets and alcohol use. We found wages to affect drinking and binge drinking 

behaviors in men; very low wages were associated with not drinking, while higher wages 

were associated with binge drinking.  

 

Social Support Factors 

Findings of two studies of migrant farmworkers in New York state, one in upstate New 

York and one in western New York, found family members to be a moderating influence 
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on alcohol intake in a migrant camp. In our analysis of NAWS data, although 

accompaniment by a family member predicted higher odds of binge drinking in male 

Hispanic farmworkers in bivariate analysis, this relationship did not hold up in the 

multivariate model after adjusting for age. Interestingly in the New York study although 

the demographic characteristics of the population differed, mainly African American and 

Haitian, the prevalence of heavy drinking was similar to the prevalence of binge drinking 

in men in the NAWS (approximately 20%)(Chi and McClain 1992). 

 

Work Factors 

Farm jobs and home life of farmworkers may be more intimately tied together than is true 

in other occupations since they often actually live and work in the same location and 

workers may need to relocate to find employment one or more times a year. Some 

farmworkers rely on the farm labor contractor for food and housing while they are 

employed. We had initially hypothesized that those farmworkers who worked for farm 

labor contractors (FLC) might have worse working conditions and be more likely to 

binge drink. We found the opposite, that working for a farm labor contractor predicted 

lower odds of binge drinking for Hispanic and non-Hispanic male farmworkers. It may be 

the case that those who work for FLCs have less autonomy to acquire alcohol than those 

men who work directly for a grower. Working on farms with fewer than 151 workers 

predicted higher odds of binge drinking controlling for age and working for a FLC. No 

information exists in the literature to explain this phenomenon. 

This analysis has some limitations. Data are self-reported, therefore farmworkers 

may under-report their actual intake and we do not have an objective means of 

confirming or disproving their self-report. The study population includes only currently 

employed farmworkers; those farmworkers who are unable to work due to a drinking 

problem, or related co-morbidities would not be included. Low numbers of non-Hispanic 

female farmworkers precludes multivariate analysis for that segment of the population. 

With these limitations in mind, the NAWS is an established survey with data collected on 

a national sample, representative of employed U.S. hired farmworkers. Methods of the 

survey are tailored to fit this specific population accounting for seasonal and geographic 

variations in the population over the course of the year. Interviewers are selected based 
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on their knowledge of the population and language of farmworkers. Farmworkers are 

interviewed directly in face-to-face interviews. Potentially sensitive questions on topics 

such as use of alcohol or immigration status are asked at the end of the 30- to 40-minute 

interview so farmworkers have gained confidence in the interviewers before they are 

asked.  

In conclusion, although alcohol consumption by farmworkers appears to be 

similar to overall U.S. drinking patterns, combined with farm work activities that may 

include knives, chemicals, and machinery it could be hazardous. Overall we found more 

than one-fifth of farmworker men to be binge drinkers, a threshold considered by the 

NIAAA to be “the amount of drinking associated with increased risk of developing 

alcohol dependence and abuse”(Cargiulo 2007). Resources for those with a problem or a 

potential should be made available taking culture, economic circumstances, and 

geographic isolation into consideration. Further study is needed to understand the 

relationship of farm size and employer type to drinking patterns and what kinds of 

activities accompany drinking, such as work activities, water activities, or driving motor 

vehicles. 
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Table 3.1. Population Characteristics by Sex and Ethnicity, National Agricultural Workers Survey 1999–2001 
  Men  Women 
  All Hispanic Non-Hispanic  All Hispanic 
  N wtd % N wtd % N wtd %  N wtd % N wtd % 
             

DEMOGRAPHIC CHARACTERISTICS             
Hispanic No 765 8.8%      290 11.5%   
 Yes 7296 91.2%      1555 88.5%   
             

Age (4 GPS) (median=29) 14-17 266 6.0%   34 10.2%  41 3.4% 32 3.4% 
 18-20 817 11.3%   64 9.1%  150 12.4% 136 13.3% 
 21-49 6058 72.4%   490 56.9%  1480 78.4% 1271 78.4% 
 50+ 920 10.2%   177 23.8%  174 5.9% 116 5.0% 
             

Highest grade & location <7th grade N/A  4770 63.6% N/A   N/A  931 59.1% 
 7–11th grade (Abroad)   1708 24.4%      322 23.8% 
 12+ grade (Abroad)   317 4.6%      73 2.9% 
 7–11th grade (US)   307 5.7%      142 9.1% 
 12+ grade (US)   134 1.6%      81 5.1% 
             

Education (US only) Less than 12th grade N/A  N/A  348 49.7%  N/A    
 12th grade plus     416 50.3%      
             

INTEGRATION FACTORS             
Speak English Well N/A  456 7.2% N/A   N/A  206 13.1% 
 Some   3034 37.6%      581 35.3% 
 Not at all   3793 55.2%      763 51.6% 
             

Years in US <1 year N/A  834 20.0% N/A   N/A  112 10.3% 
 1 year   748 10.9%      128 11.4% 
 2–5 years   1367 15.7%      312 20.3% 
 6–15 years   2110 25.9%      519 32.0% 
 16–25 years   1295 15.2%      226 10.8% 
 26+ years   620 7.3%      97 4.1% 
 Born in US   313 5.0%      159 11.0% 
             

Immigration status & mobility Undocumented & Mobile N/A  2485 43.2%      234 23.1% 
 Undocumented & Settled   1959 21.8% N/A   N/A  503 28.2% 
 Green Card/other & Mobile   831 11.7%      143 13.8% 
 Green Card/other & Settled   1306 14.9%      403 20.7% 
 Citizen & Mobile   203 2.8%      82 6.1% 
 Citizen & Settled   390 5.5%      158 8.2% 
             

Mobility Mobile N/A    41 7.6%  N/A    
  Settled     704 92.4%      

 

 

 (continued on next page) 
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Table 3.1. Population Characteristics by Sex and Ethnicity, National Agricultural Workers Survey 1999–2001 (continued) 
 

  Men  Women 
  All Hispanic Non-Hispanic  All Hispanic 
  N wtd % N wtd % N wtd %  N wtd % N wtd % 

             

ECONOMIC FACTORS             
# Assets US  No assets 4310 60.5% 4156 63.8% 154 26.3%  625 41.3% 589 45.2% 
 1 asset 2747 28.7% 2408 27.2% 339 44.2%  725 36.0% 609 35.3% 
 2+ assets 1002 10.7% 730 8.9% 272 29.5%  495 22.6% 357 19.4% 
             

Hourly wage (median=$6.25) <$5.26 869 12.2% 818 12.1% 51 13.0%  222 15.7% 210 16.8% 
 $5.26–$7.74 5275 66.1% 4844 67.2% 431 55.1%  1299 72.6% 1145 74.4% 
 $7.75–$9.55 1107 13.2% 974 13.0% 133 15.4%  187 7.1% 121 5.2% 
 >$9.55 617 8.5% 486 7.7% 131 16.5%  87 4.6% 48 3.6% 
             

SOCIAL SUPPORT FACTORS             
Married Yes 4674 53.9% 4334 55.6% 340 36.9%  1130 55.5% 980 56.5% 
             

Family members in house hold Yes 2809 29.8% 2427 28.7% 382 41.8%  1387 71.6% 1191 71.9% 
             

WORK FACTORS             
Employer Grower 6474 74.3% 5742 72.4% 732 94.2%  1417 74.1% 1134 71.1% 
 Farm Labor Contractor 1586 25.7% 1553 27.6% 33 5.8%  427 25.9% 420 28.9% 
             

# Employees (median=70) 1–10 1700 9.5% 1328 7.6% 372 29.4%  359 8.8% 238 6.4% 
 11–150 5294 63.7% 4916 63.6% 393 70.6%  1164 53.2% 1001 52.0% 
 151+ 1042 26.8% 1027 28.8% *   320 38.1% 315 41.6% 
             

Crop at time of interview Field crops 1366 16.9% 1001 14.6% 365 40.6%  124 7.8% 108 8.3% 
 Fruit & Nut crops 3066 37.1% 2981 39.6% 85 11.9%  719 37.1% 687 39.9% 
 Nursery & Floriculture 1347 13.7% 1148 12.8% 199 23.8%  564 25.3% 370 20.5% 
 Vegetables 1825 27.1% 1758 28.6% 67 11.9%  395 27.7% 360 29.8% 
 Miscellaneous 457 5.1% 408 4.5% 49 11.7%  43 2.1% 30 1.5% 
             

<31 days 353 10.1% 318 9.7% 35 14.5%  116 15.5% 103 16.2% Days worked in FW in last year 
(median=169) 31–90 days 777 18.1% 717 18.6% 60 12.7%  268 23.9% 226 23.3% 
 91–270 days 4881 54.0% 4462 54.9% 419 44.5%  1247 53.7% 1053 54.1% 
 271–366 days 1975 17.8% 1728 16.8% 247 28.3%  192 7.0% 151 6.4% 
             

Years of farm work (median=5.0) <1 year 980 21.3% 933 22.2% 47 12.8%  212 18.6% 179 18.6% 
 1 year 828 10.9% 787 11.3% 41 6.7%  187 10.1% 166 11.0% 
 2–5 years 1589 16.7% 1489 17.1% 100 12.5%  481 27.8% 413 27.4% 
 6–15 years 2347 26.8% 2165 27.2% 182 23.7%  587 29.6% 510 31.0% 
 16–25 years 1396 14.7% 1256 14.5% 140 17.1%  235 8.7% 191 7.9% 
 26+ years 892 9.4% 642 7.7% 250 27.3%  140 5.2% 93 4.1% 
*Fewer than 30 farmworkers in category, combined with 11–150 category. 
N/A = Not applicable 
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Table 3.2. Prevalence of Alcohol Use, Binge Drinking
1
, and Frequency and Quantity of  

Alcohol Consumed by Sex and Ethnicity, NAWS 1999–2001 
   MEN   WOMEN  

  All Hispanic Non-Hispanic All Hispanic Non-Hispanic 
 N 8061 7296 765 1845 1555 290 
  wtd% (95% CI

2
) wtd% (95% CI

2
) wtd% (95% CI

2
) wtd% (95% CI

2
) wtd% (95% CI

2
) wtd% (95% CI

2
) 

        

Consume alcohol Yes (%) 58.5 (55.8, 61.3) 58.6 (55.7, 61.5) 57.3 (48.2, 66.5) 13.7 (10.2, 17.1) 10.9 (7.5, 14.3) 35.2 (23.7, 46.6) 
        

Binge drinker Yes (%) 22.6 (16.9, 28.2) 22.6 (16.5, 28.7) 22.4 (15.3, 29.4) 4.2 (2.0, 6.4) 3.0 (0.9, 5.2) 13.0 (6.4, 19.6) 
        

Number of drinks
3
 Mean 4.82 4.77 5.34 2.90 2.78 3.17 

 Median 4 4 3 2 2 3 
 IQR

4
 4 4 4 2 2 2 

  Range 1-40 1-40 1-40 1-20 1-12 1-20 
        

Days drink
3
 Mean 9.12 9.10 9.38 5.71 4.86 7.72 

 Median 5 5 4 3 2 4 
 IQR

4
 6 6 8 4 3 8 

 Range 1-30 1-30 1-30 1-30 1-30 1-30 
        

1Binge drinker = (≥ 4 drinks for women on average, per occasion); (≥ 5 drinks for men on average, per occasion). 
2Confidence Interval. 
3For those who drink. 
4Interquartile range. 
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Table 3.3 Unadjusted Prevalence Odds Ratios for Alcohol Use by Sex and Ethnicity, NAWS 1999–2001 
       

Drink (Y/N)   Men  Women 
  All Hispanic Non-Hispanic Hispanic Non-Hispanic 
 Variable Categories POR (95% CI) POR (95% CI) POR (95% CI) POR (95% CI) POR (95% CI) 
DEMOGRAPHIC 
CHARACTERISTICS 

 
    

 

Age group 14–17 0.085 (0.048,0.150) 0.083 (0.051,0.137) 0.087 (0.009,0.814) 0.162 (0.030,0.877) N/A 
 18–20 0.502 (0.386,0.653) 0.514 (0.389,0.678) 0.371 (0.180,0.764) 1.568 (0.633,3.885) 0.489 (0.138,1.733) 
 21–49 1.000 1.000 1.000 1.000 1.000 
 50+ 0.711 (0.526,0.959) 0.728 (0.531,0.999) 0.579 (0.368,0.912) 1.646 (0.464,5.837) 0.179 (0.070,0.456) 
       

Highest grade & location <7th grade N/A 1.215 (0.988,1.494) N/A 3.629 (1.169,11.267) N/A 
 7–11th grade (Abroad)  1.000  1.000  
 12+ grade (Abroad)  1.256 (0.770,2.047)  8.311 (1.869,36.953)  
 7–11th grade (US)  0.499 (0.294,0.847)  4.693 (1.236,17.815)  
 12+ grade (US)  1.183 (0.644,2.176)  3.364 (0.866,13.068)  
       

Education (US only) Less than 12th grade N/A N/A 1.000 N/A 1.000 
 High school graduate   1.315 (0.639,2.704)  2.026 (0.995,4.123) 
       

INTEGRATION FACTORS       
Speak English Well N/A 1.000 N/A 1.000 N/A 
 Some  3.049 (2.111,4.404)  0.962 (0.406,2.280)  
 Not at all  2.252 (1.712,2.963)  0.571 (0.294,1.109)  
       

Years in US <1 year N/A 0.483 (0.369,0.633) N/A 2.268 (0.719,7.154) N/A 
 1 year  0.598 (0.458,0.780)  1.528 (0.465,5.025)  
 2–5 years  0.820 (0.672,1.001)  1.431 (0.481,4.255)  
 6–15 years  1.000  1.000  
 16–25 years  1.071 (0.803,1.429)  4.625 (1.858,11.513)  
 26+  0.827 (0.619,1.106)  3.870 (0.934,16.033)  
 Born in US  0.448 (0.273,0.737)  3.905 (1.348,11.309)  
       

Immigration status & mobility Undocumented & Mobile N/A 0.869 (0.516,1.465) N/A 0.567 (0.133,2.425) N/A 
 Undocumented & Settled  1.057 (0.634,1.764)  0.194 (0.057,0.655)  
 Green Card/other & Mobile  1.378 (0.881,2.156)  0.382 (0.064,2.284)  
 Green Card/other & Settled  1.304 (0.757,2.245)  0.453 (0.134,1.533)  
 Citizen & Mobile  0.528 (0.260,1.074)  0.883 (0.227,3.425)  
 Citizen & Settled  1.000  1.000  
       

ECONOMIC FACTORS       
# Assets US  No assets 0.835 (0.598,1.164) 0.802 (0.552,1.164) 0.841 (0.358,1.978) 0.520 (0.147,1.837) 0.779 (0.166,3.660) 
 1 asset 1.139 (0.864,1.502) 1.114 (0.811,1.531) 1.135 (0.651,1.978) 0.458 (0.175,1.195) 1.046 (0.265,4.137) 
 2+ assets 1.000 1.000 1.000 1.000 1.000 
       

Hourly wage <$5.26 0.652 (0.475,0.894) 0.713 (0.531,0.958) 0.251 (0.061,1.035) 1.739 (0.835,3.623) 0.486 (0.126,1.878) 
 $5.26-$7.74 1.000 1.000 1.000 1.000 1.000 
 $7.75-$9.55 1.219 (1.005,1.479) 1.250 (1.002,1.559) 0.945 (0.393,2.271) 1.803 (0.483,6.723) 0.317 (0.108,0.931) 
 >$9.55 1.200 (0.886,1.625) 1.217 (0.859,1.724) 1.030 (0.559,1.896) 0.915 (0.168,4.977) 0.490 (0.190,1.260) 

(continued on next page) 
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Table 3.3 Unadjusted Prevalence Odds Ratios bor Alcohol Use by Sex and Ethnicity, NAWS 1999–2001 (Continued) 
       

Drink (Y/N)   Men  Women 
       

  All Hispanic Non-Hispanic Hispanic Non-Hispanic 
 Variable Categories POR (95% CI) POR (95% CI) POR (95% CI) POR (95% CI) POR (95% CI) 
       

SOCIAL SUPPORT FACTORS       
Married No 1.000 1.000 1.000 1.000 1.000 
 Yes 1.325 (1.101,1.594) 1.356 (1.133,1.622) 1.024 (0.558,1.880) 1.064 (0.453,2.503) 0.993 (0.340,2.899) 
Family members in house 
hold No 1.000 1.000 1.000 1.000 1.000 
 Yes 1.230 (0.984,1.536) 1.238 (0.982,1.560) 1.208 (0.605,2.409) 0.660 (0.361,1.207) 0.436 (0.187,1.013) 
       

WORK FACTORS       
Employer Grower 1.000 1.000 1.000 1.000 1.000 
 Farm Labor Contractor 0.908 (0.673,1.225) 0.919 (0.679,1.245) 0.428 (0.120,1.528) 0.734 (0.401,1.345) * 
       

# Employees (mean=142.2) 1-10 0.912 (0.626,1.328) 0.849 (0.530,1.360) 1.127 (0.671,1.894) 1.890 (0.882,4.049) 1.232 (0.448,3.390) 
 11-150 1.000 1.000 1.000 1.000 1.000** 
 151+ 1.099 (0.881,1.37) 1.115 (0.883,1.407) 0.479 (0.086,2.676) 1.749 (0.952,3.212)  
       

Crop at time of interview Field crops 0.977 (0.656,1.455) 0.855 (0.560,1.308) 1.734 (1.050,2.864) 2.076 (0.676,6.375) 1.490 (0.545,4.077) 
 Fruit & Nut crops 1.207 (0.952,1.529) 1.168 (0.900,1.515) 1.084 (0.436,2.700) 1.343 (0.506,3.559) 0.998 (0.215,4.636) 
 Nursery & Floriculture 1.000 1.000 1.000 1.000 1.000 
 Vegetables 0.930 (0.697,1.239) 0.865 (0.626,1.195) 2.627 (1.199,5.753) 2.462 (0.924,6.561) 0.595 (0.174,2.031) 
       

Days worked in FW in last 
year <31 days 0.602 (0.407,0.888) 0.729 (0.496,1.073) 0.110 (0.033,0.369) 1.621 (0.624,4.215) 

2.244 (0.391,12.887) 

 31-90 days 0.724 (0.579,0.905) 0.726 (0.579,0.910) 0.723 (0.389,1.343) 0.814 (0.392,1.691) 1.174 (0.285,4.834) 
 91-270 days 1.000 1.000 1.000 1.000 1.000 
 271-366 days 1.054 (0.877,1.267) 1.105 (0.906,1.347) 0.671 (0.394,1.145) 0.498 (0.192,1.294) 0.922 (0.385,2.206) 
 continuous 1.002 (1.001,1.003) 1.002 (1.001,1.003) 1.004 (1.000,1.007) 0.998 (0.994,1.002) 0.997 (0.991,1.003) 
       

Years of farm work  <1 year 0.469 (0.354,0.621) 0.484 (0.366,0.639) 0.273 (0.087,0.856) 1.722 (0.836,3.546) 1.489 (0.332,6.669) 
 1 year 0.577 (0.456,0.729) 0.585 (0.456,0.751) 0.455 (0.141,1.464) 1.400 (0.373,5.247) 1.377 (0.553,3.429) 
 2-5 years 0.758 (0.622,0.923) 0.760 (0.623,0.928) 0.730 (0.363,1.468) 0.829 (0.425,1.618) 1.071 (0.317,3.622) 
 6-15 years 1.000 1.000 1.000 1.000 1.000 
 16-25 years 1.065 (0.809,1.402) 1.106 (0.833,1.469) 0.764 (0.319,1.830) 0.984 (0.438,2.211) 0.451 (0.131,1.552) 
 26+ years 0.741 (0.549,1.000) 0.730 (0.529,1.008) 0.745 (0.345,1.609) 3.415 (1.035,11.266) 0.289 (0.118,0.708) 
 continuous (cent at 6 yrs) 1.014 (1.003,1.025) 1.016 (1.003,1.029) 1.009 (0.991,1.028) 1.016 (0.974,1.060) 0.955 (0.913,1.000) 

*Cell size too small to compute POR **Reference for Non-Hispanic women=11+ employees.  N/A=Not applicable 
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Table 3.4. Unadjusted Prevalence Odds Ratios for Binge Drinking
1
 by Sex and Ethnicity, NAWS 1999–2001  

Binge Drink (Y/N)  Men Women 

  All Hispanic Non-Hispanic Hispanic 

 Variable Categories POR 95% CI POR 95% CI POR 95% CI                    POR 95% CI 
 

DEMOGRAPHIC CHARACTERISTICS 
Age 14-17 0.138 (0.065,0.294) 0.147 (0.066,0.328) 0.085 (0.019,0.372) 0.451 (0.039,5.270) 
 18-20 0.534 (0.403,0.708) 0.518 (0.384,0.697) 0.738 (0.376,1.447) 1.271 (0.199,8.133) 
 21-49 1.000  1.000  1.000  1.000  
 50+ 0.466 (0.329,0.660) 0.484 (0.336,0.698) 0.360 (0.207,0.628) 4.863 (0.845,27.999) 
          

<7th grade N/A  1.011 (0.751,1.361) N/A  1.382 (0.212,9.017) Highest grade & 
location 7-11th grade (Abroad)   1.000    1.000  
 12+ grade (Abroad)   0.887 (0.471,1.671)   <.001  
 7-11th grade (US)   0.877 (0.500,1.538)   2.268 (0.282,18.260) 
 12+ grade (US)   1.548 (0.773,3.100)   1.152 (0.095,14.036) 
          

Education (US only) Less than high school N/A  N/A  1.000  N/A  
 High school graduate     1.104 (0.666,1.829)   
 

INTEGRATION FACTORS 
Speak English Well N/A  1.000  N/A  1.000  
 Some   1.624 (1.046,2.521)   1.141 (0.259,5.020) 
 Not at all   0.980 (0.611,1.571)   0.262 (0.044,1.571) 
          

Years in US <1 year N/A  0.431 (0.307,0.606) N/A  2.611 (0.344,19.82) 
 1 year   0.597 (0.368,0.967)   0.287 (0.026,3.133) 
 2-5 years   0.910 (0.659,1.256)   0.180 (0.038,0.853) 
 6-15 years   1.000    1.000  
 16-25 years   1.143 (0.889,1.470)   0.679 (0.188,2.458) 
 26+   0.717 (0.552,0.932)   7.174 (0.883,58.27) 
 Born in US   0.602 (0.385,0.941)   6.671 (1.263,35.23) 
          

Undocumented & Mobile N/A  0.832 (0.487,1.422) N/A  0.158 (0.016,1.604) Immigration status 
& mobility Undocumented & Settled   1.271 (0.799,2.023)   0.071 (0.011,0.466) 
 Green Card/other & Mobile   0.990 (0.613,1.598)   0.030 (0.004,0.203) 
 Green Card/other & Settled   1.198 (0.706,2.033)   0.123 (0.020,0.770) 
 Citizen & Mobile   1.150 (0.632,2.094)   0.764 (0.099,5.905) 
 Citizen & Settled   1.000    1.000  
1Binge drinker = (>=4 drinks for women); (>=5 drinks for men). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(continued on next page) 
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Table 3.4. Unadjusted Prevalence Odds Ratios for Binge
1
 Drinking by Sex and Ethnicity, NAWS 1999–2001 (continued) 

Binge Drink (Y/N)  Men Women 
  All Hispanic Non-Hispanic Hispanic 
 Variable Categories POR 95% CI POR 95% CI POR 95% CI                    POR 95% CI 

ECONOMIC FACTORS 
# Assets US  No assets 1.041 (0.759,1.429) 1.082 (0.791,1.481) 0.905 (0.461,1.777) 0.259 (0.040,  1.692) 
 1 asset 1.298 (0.937,1.797) 1.379 (0.982,1.936) 0.995 (0.604,1.638) 0.303 (0.066,  1.391) 
 2+ assets 1.000  1.000  1.000  1.000  
          

Hourly wage <$5.26 1.153 (0.721,1.845) 1.260 (0.777,2.042) 0.373 (0.086,1.618) 1.767 (0.24,    12.99) 
 $5.26-$7.74 1.000  1.000  1.000  1.000  
 $7.75-$9.55 1.022 (0.789,1.325) 1.019 (0.769,1.351) 0.991 (0.514,1.912) 3.857 (0.547,27.178) 
 >$9.55 1.729 (1.251,2.390) 1.873 (1.283,2.733) 1.030 (0.580,1.831) 3.764 (0.546,25.967) 
 

SUPPORT FACTORS 
Married No 1.000  1.000  1.000  1.000  
 Yes 1.156 (0.961,1.392) 1.195 (0.979,1.459) 0.815 (0.530,1.254) 4.496 (1.295,15.606) 
          

No 1.000  1.000  1.000  1.000  Family members in 
house hold Yes 1.269 (1.020,1.579) 1.327 (1.058,1.664) 0.860 (0.507,1.458) 0.760 (0.194,  2.987) 
          

WORK FACTORS          
Employer Grower 1.000  1.000  1.000  1.000  
 Farm Labor Contractor 0.523 (0.357,0.767) 0.521 (0.355,0.766) 0.334 (0.059,1.892) 0.179 (0.063,  0.505) 
          

1-10 1.157 (0.771,1.734) 1.207 (0.746,1.950) 1.184 (0.698,2.007) 3.254 (0.821,12.894) # Employees 
(mean=142.2) 11-150 1.000  1.000  1.000  1.000  
 151+ 0.464 (0.283,0.761) 0.455 (0.281,0.737) 0.600 (0.068,5.311) 0.622 (0.085,  4.542) 
          

Field crops 0.995 (0.740,1.340) 0.993 (0.712,1.385) 1.021 (0.577,1.809) 15.508 (2.902,82.876) Crop at time of 
interview Fruit & Nut crops 0.655 (0.366,1.171) 0.656 (0.361,1.191) 0.469 (0.161,1.366) 3.978 (0.687,23.038) 
 Nursery & Floriculture 1.000  1.000  1.000  1.000  
 Vegetables 0.786 (0.482,1.280) 0.773 (0.470,1.273) 0.991 (0.315,3.115) 5.911 (0.792,44.137) 
          

<31 days 0.800 (0.548,1.167) 0.885 (0.600,1.305) 0.298 (0.076,1.169) 2.231 (0.424,11.755) Days worked in FW 
in last year 31-90 days 0.759 (0.534,1.080) 0.756 (0.523,1.093) 0.824 (0.405,1.678) 0.526 (0.114,  2.430) 
 91-270 days 1.000  1.000  1.000  1.000  
 271-366 days 1.334 (1.042,1.708) 1.407 (1.097,1.803) 0.875 (0.431,1.776) 0.895 (0.136,  5.871) 
 continuous 1.002 (1.001,1.003) 1.002 (1.001,1.003) 1.002 (0.999,1.005) 0.998 (0.991,  1.005) 
          

Years of farm work  <1 year 0.524 (0.372,0.739) 0.506 (0.352,0.729) 0.859 (0.291,2.538) 1.290 (0.167,  9.949) 
 1 year 0.651 (0.412,1.029) 0.610 (0.372,1.000) 1.637 (0.520,5.149) 4.000 (0.499,32.075) 
 2-5 years 0.996 (0.759,1.307) 0.949 (0.707,1.275) 1.870 (0.917,3.812) 0.558 (0.142,  2.187) 
 6-15 years 1.000  1.000  1.000  1.000  
 16-25 years 1.241 (0.980,1.573) 1.198 (0.935,1.535) 1.907 (0.977,3.724) 1.093 (0.307,  3.890) 
1Binge drinker = (>=4 drinks for women); (>=5 drinks for men). 
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Table 3.5. Multivariable Models
1
 for Alcohol and Binge Drinking

2 

 for All Men, Hispanic Men and Alcohol Use for Hispanic Women, NAWS 1999–2001 
            

Drink Y/N                       
    

All men  Hispanic men Hispanic women 
Variable POR 95% CI p Variable POR 95% CI p Variable POR 95% CI p 
Hispanic 0.916 (0.684,1.226) 0.555     Age 14-17 0.067 (0.012,0.392) 0.003
Age 14 – 17 0.095 (0.055,0.166) <.001 Age 14 – 17 0.106 (0.065,0.175) <.001 Education & location   
        18 – 20 0.545 (0.417,0.713) <.001         18 – 20 0.525 (0.404,0.682) <.001 <7th grade 3.379 (1.052,10.848) 0.041
        21 – 49 1.000           21 – 49 1.000   7 – 11th grade abroad 1.000  
        50+ 0.656 (0.491,0.877) 0.004         50+ 0.674 (0.500,0.909) 0.010 12+ abroad 7.934 (1.692,37.192) 0.009
Hourly wage <$5.26 0.800 (0.624,1.025) 0.078 Hourly wage <$5.26 0.796 (0.610,1.039) 0.093  7+ US 3.887 (1.146,13.185) 0.029
Farm work <1 year  0.754 (0.629,0.905) 0.002 Speak English well / 

Farm work <1 year 
0.209 (0.086,0.508) <.001 Immigration & Mobility   

   Undocumented/Settled 
 

0.362 (0.171,0.766) 0.007
    Speak English well / 

Farm work ≥1 year 
0.697 (0.525,0.927) 0.013 Yrs farm work +  

    Yrs farm work2 
  Curvilinear 0.043

    Speak English <well / 
Farm work <1 year 

1.000 
   

  

    Speak English <well / 
Farm work ≥1 year 

1.246 (1.051,1.477) 0.011     

            

Binge Y/N            
       

All men  Hispanic men     

Variable POR 95% CI p Variable POR 95% CI p     

Hispanic 1.078 (0.686,1.693) 0.744         
Age 14 – 17 0.151 (0.072,0.318) <.001 Age 14 – 17 0.177 (0.080,0.395) <.001     
        18 – 20 0.559 (0.423,0.739) <.001         18 – 20 0.574 (0.427,0.770) <.001     
        21 – 49 1.000           21 – 49 1.000       
        50+ 0.406 (0.308,0.536) <.001         50+ 0.420 (0.302,0.583) <.001     
Wage >$9.55 1.453 (1.071,1.971) 0.016 Wage >$9.55 1.567 (1.076,2.280) 0.019     
Employed by FLC 0.631 (0.438,0.909) 0.013 Employed by FLC 0.648 (0.451,0.930) 0.019     
# Employees ≤150 1.991 (1.178,3.366) 0.010 # Employees ≤150 2.014 (1.222,3.319) 0.006     
    Speak English        
    Well 0.968 (0.656,1.427) 0.868     
    Some 1.378 (1.157,1.642) <.001     
    Not at all 1.000         
1All models adjusted for year of interview. 
2Binge drinker = (≥ 4 drinks for women); (≥ 5 drinks for men).
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 Figure 3.1. Prevalence odds ratio of alcohol use by years of 
farm work for Hispanic women. 
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CHAPTER IV 

 

Dermatitis in U.S. Hired Farmworkers:  

Data from the National Agricultural Workers Survey 1999–2003 

 

ABSTRACT 

BACKGROUND: The Agricultural, Forestry and Fishing sector has the highest 

incidence rate of dermatitis, with almost three times the rate of all private sectors. Hired 

farmworkers may be at higher risk due to intense sustained contact with crops and other 

plants, chemicals used on these plants, inadequate personal protective equipment, and 

lack of sanitary facilities in the field and at their residence. 

 

METHODS: Data from the National Agricultural Workers Survey (NAWS) 1999–2003 

were analyzed to determine the prevalence of and the employment and personal 

characteristics associated with dermatitis in hired farmworkers. The NAWS is a 

workplace-based multi-stage sample, representative of farmworkers employed in the 

continental U.S. SAS survey procedures that account for multi-stage sampling were used 

to calculate prevalences and conduct logistic regression analyses.  

 

RESULTS: Prevalence of dermatitis on any body part was significantly higher for 

women than men (11.8% versus 6.7%, respectively). Women also reported significantly 

higher prevalence of dermatitis on their hands and their face. For women the prevalence 

of reported facial dermatitis was significantly higher for Hispanic women than non-

Hispanic women (5.4% versus 0.7%, respectively), but not for other body parts. Young 

and old age, higher education, fewer assets, wages more than $9.55 per hour, and 

working with pesticides were associated with lower odds of facial dermatitis for Hispanic 

women. For all women, having wages over $9.55 per hour, compared to having wages 
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$6.75 to $7.74 per hour, was protective for any (POR=0.26), hand (POR=0.28), and arm 

(POR=0.07) dermatitis in the last 12 months. For all farmworkers, prevalence of 

dermatitis ranged from 5.8% in farmworkers who worked in bedding plants to 11.8% in 

farmworkers who worked in tobacco plants, though only farmworkers who worked in 

peach crops had a significantly higher prevalence of dermatitis compared to those who 

did not work in peach crops, 11.8% versus 8.2%. 

 

CONCLUSIONS: The National Agricultural Workers Survey is an important source of 

data on dermatitis in this population that is not captured in other surveys that require 

workers to have permanent addresses or stable employment. Workers should be educated 

on avoidance of plants that are known to cause dermatologic reactions such as poison ivy 

and oak and to seek care when skin abnormalities appear. Further study is needed to 

better understand farmworker risks for dermatitis. 
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INTRODUCTION 

Data from the Bureau of Labor Statistics (BLS) in 2001 indicates that the highest 

incidence rate of dermatitis is found in the “Agriculture, Forestry and Fishing” (AFF) 

Sector. This sector reports 1.3 cases per 10,000 full-time workers compared to 0.5 cases 

per 10,000 full-time workers in all private sectors. “Manufacturing” and “Transportation 

and Public Utilities” had the second highest rate with 0.7 cases per 10,000 full-time 

workers, about half that reported in the AFF Sector. Dermatitis has declined from almost 

6.0 to 1.3 cases per 10,000 full time workers between 1992 and 2001 (NIOSH 2004). 

Dermatitis cases in hired farmworkers may be less likely to be included in BLS data since 

the employer reports the cases to the BLS. Farmworkers may be less likely to report 

dermatitis to the employer due to temporary work status, not recognizing it as an 

occupational problem, worries about immigration status, or for other reasons. 

Many exposures in agricultural are linked to dermatitis and include: crop and 

other plant materials, solar radiation, combined sun and plant exposures, agricultural 

chemicals, insects and other animal bites and stings, thorns, sharp-edged leaves, and hot, 

cold, and damp working conditions. 

The severity of dermatitis in agriculture ranges from acute conditions such as sun 

rash or temporary pruritis to more severe conditions including allergic contact dermatitis 

requiring avoidance of certain materials and potentially a change of occupation, a 

difficult proposition for some farmworkers who may have no other employment options 

(Zug 1999; Spiewak 2001; Kaufman 1998; Burke 1997). The most severe case of allergic 

contact dermatitis was seen in workers in India after the non-native plant, feverfew, was 

unintentionally imported, causing allergic contact dermatitis and defoliative dermatitis 

leading to death in some cases (Hogan 1986). Chronic exposures may result in problems 

that persist over time or, after repeated assaults, skin may become scarred and fail to 

repair itself. In addition, skin that is damaged may be less able to provide a barrier against 

exposures such as pesticides (O’Malley 1997). Other conditions include irritant 

dermatitis, pigmentary disorders, mechanical injuries that may lead to infections, as well 

as skin cancer and frostbite (Zug 1999).  

Phytophotodermatitis may occur when skin is exposed to a combination of 

sunlight and plant materials, either the actual crops such as limes, celery, carrots, parsley, 
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and dill, or weeds that grow alongside crops such as Queen Anne’s lace, cow parsnip, and 

hogweed (Burke 1997).  

Although some farming has become more mechanized with less contact of skin 

and plant materials, hired farmworkers may be more likely to develop dermatitis than 

other agricultural workers because many hired farmworkers work in tasks that require 

sustained contact including picking fruit, tying herbs in bundles, weeding around crops, 

tying back vines, and carrying tobacco leaves under an arm (Schuman 1985; Schenker 

1990; Abraham 2007). Farmworkers may also have inadequate personal protective 

equipment, inadequate training on the safe use of pesticides, or inadequate access to field 

sanitation in the fields (Arcury 2001; Arcury 1999).  

Farmworker accommodations in the U.S. vary widely due to temporary 

employment and mobility from a plot of land, to a tent, a garage, an apartment, a motel 

room, or a house (Arcury 1998; Sherman 1997; Washington State no date; Housing 

Assistance Council 2001; Early 2006). Farmworkers may have difficulty keeping 

themselves or their clothing clean due to lack of adequate facilities at their residence 

which may contribute to their exposure to chemicals or plant sap for longer periods of 

time, or to re-exposure to the same substance, if it were not removed completely from 

clothing. Cultural integration factors such as English language proficiency, time spent in 

the U.S., and immigration status may also affect whether workers develop dermatitis if 

they feel intimidated about asking for acceptable field sanitation facilities or repairs to 

facilities at rented residences or farmworker housing.  

Although a few studies of dermatitis in hired farmworkers have been conducted, 

population-based data on dermatitis and agricultural workers are lacking. The National 

Agricultural Workers Survey Occupational Health Supplement data provide the 

opportunity to assess the prevalence of dermatitis in a nationally representative sample of 

hired farmworkers and to explore potential associations with work conditions, crops, 

economic and social farmworker characteristics. We analyzed data from the U.S. 

Department of Labor’s National Agricultural Workers Survey (NAWS), 1999–2003 to 

determine characteristics associated with dermatitis in the 12 months previous to 

participating in the survey. 
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METHODS 

The NAWS is an ongoing national survey conducted by the U.S. Department of Labor 

(DOL) with the purpose of collecting data on crop farmworkers launched in 1988. The 

core NAWS collects information on wages and work. In 1999, in collaboration with the 

National Institute for Occupational Safety and Health (NIOSH), an occupational health 

supplement was added including questions on dermatitis.  

 

Sample Selection 

The NAWS uses a workplace-based multi-stage sample, representative of farmworkers 

employed in the continental United States. Each year a sample of between 2500 and 3600 

hired farmworkers is included in the survey. The sample is divided between three 

seasonal cycles in 12 sampling regions, with the number of interviews per region 

proportional to the region’s farm labor employment during that quarter. The seasonal 

level of farm employment is determined by the United States Department of 

Agriculture’s (USDA) Quarterly Agricultural Labor Survey (QALS) and is adjusted to 

correspond to the three 12-week cycles of the NAWS (October through December, 

February through April, and June through August). 

The sample is selected using probability proportional to size at four different 

levels of sampling: Farm Labor Area (FLA), county, employer, and farmworker. The 

primary sampling units for the survey are the 487 FLAs in the continental U.S. The FLAs 

are groupings of several counties with similar agricultural properties, including farm 

labor expenses. For FLA, the attribute “size” refers to the amount of farm labor expenses 

for the district, as assessed by USDA’s Census of Agriculture. Counties are then selected 

using probability proportional to the size of the farm labor expense. Information from the 

Bureau of Labor Statistics and the Agricultural Soil and Conservation Service are 

aggregated to serve as the initial list of growers in the selected counties and supplemented 

with information from extension agents, grower organizations, and farmworker service 

providers. Employers are selected using simple random sampling so as not to influence 

selection toward larger farms. The number of farmworkers selected from each farm 

depends on the number of workers employed, with a maximum of 12 workers sampled 

per farm. Farmworkers are approached at worksites and invited to participate in the 
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survey; for those who agree and are eligible, a time and place are arranged for the 

interview. Data are de-identified by data collection contractor before they are submitted 

to the Department of Labor or others. Institutional Review Board (IRB) review at both 

the National Institute for Occupational Safety and Health and the University of Michigan 

classified this secondary data analysis as exempt. 

The NAWS dataset includes weights for analyzing multiple years of data 

adjusting for four factors: the differing length of farmworker work day and work week, 

the region, cycle, and year of data collection. Composite weights are calculated as the 

product of the week, cycle (season), and region weights, each of which is the inverse 

probability of being sampled in that period or place.  The multi-year weight also adjusts 

for the relative size of one year of data compared to other years based on USDA’s 

Quarterly Agricultural Labor Survey (Department of Labor 2005). 

 

Study Population 

Workers aged 14 or older performing crop agriculture [all crops included in the North 

American Industry Classification System code 111] are eligible for the survey. The 

definition of crop agriculture by the USDA includes field work in the majority of nursery 

products, cash grains, and field crops, as well as in all fruits and vegetables. Crop 

agriculture also includes the production of silage and other animal fodder (Department of 

Labor 2005). The eligible NAWS population consists of nearly all farmworkers in crop 

agriculture, including field packers and supervisors, including those also holding non-

farm jobs. Ranch, greenhouse, and nursery workers are included as long as they perform 

crop work that is included in the definition above. The survey excludes livestock 

workers, unemployed agricultural workers, secretaries, mechanics, and H2A temporary 

farmworkers. (The H2A Visa program has been in place since 1943 and revised in 1986, 

for non-immigrant, alien workers to work on a seasonal or temporary basis (USDA 

1988).) Farmworkers who have not worked in agriculture at least one day in the 15 days 

prior to being asked to participate are not eligible for the survey. 

Data presented in this analysis are based on face-to-face interviews with 16,945 

hired farmworkers completed between October 1, 1998 and September 30, 2003. 

Interviews were conducted in the language of the worker’s choice—Spanish or English. 
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The interviewers were almost exclusively native Spanish speakers with experience in 

farm work. The structured interviews lasted approximately 40 minutes and included 

questions on demographic characteristics of the farmworker respondent; composition and 

demographic characteristics of the farmworker’s household; 12 month-employment and 

migration profile; income, wages, benefits, and working conditions; housing; assets, 

social services; and immigration status and health outcomes including dermatitis. 

To assess dermatitis, participants were asked “The following questions regarding 

skin problems refer to the last 12 MONTHS, (In the last 12 MONTHS) Have you had any 

skin problems such as redness, inflammation, discoloration, or rash on your...(Hands? 

Arms? Face? Other body part?).”  

Independent variables were assessed in four domains: cultural integration, 

economic status, social support, and employment factors. Cultural Integration was 

measured by the farmworkers’ reported English speaking ability (“not at all”/“a little, 

somewhat”/“well”), the farmworkers’ need to move for work and by their immigration 

status. Need to move for work and immigration status combines information from two 

questions. They are asked, “What is your current residence status?” Choices are provided 

if necessary and include: U.S. citizen by birth; naturalized U.S. citizen; permanent 

resident; have a border crossing card; a pending status; am undocumented; am a 

temporary resident; and none of the above. If they are not U.S. citizens by birth, they are 

asked follow-up questions about the type of program through which they received their 

status. A four-category variable was then constructed (citizen by birth/ naturalized 

citizen/ green card/ and unauthorized). Those reporting border crossing card, visitor 

status, implausible program, or undocumented are classified as undocumented. Migrant, 

also referred to as mobile, is based on the work history grid. Workers are categorized as 

migrants if one farm work job is more than 75 miles from another farm work job or their 

home so that they need to establish a temporary residence. The final combined variable 

used in this analysis includes two levels for each of the immigration status levels: 

undocumented mobile and undocumented settled; green card or other authorization 

mobile and green card or other authorization settled; and citizen mobile and citizen 

settled. In order to minimize reporting bias related to the sensitivity of the question, 

immigration status was the last question asked, after the interviewers had established a 
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rapport with the farmworkers who had been reassured that their response would be 

confidential. 

Economic status was assessed by number of U.S. assets owned (car, house, 

mobile home, business), hourly wages, and the number of people per bedroom/room that 

people sleep in at the farmworker’s place of residence. Hourly wages of those 

farmworkers who are paid by the piece (or bucket, basket) are computed from number of 

hours worked, the number of “pieces,” and the rate per piece. Social support factors 

included marital status and whether a nuclear family member was currently residing in 

the household, as determined by a family grid where all members of the household were 

enumerated. Employment factors include whether a farmworker is directly employed by a 

grower or by a farm labor contractor, number of employers in last 12 months, months of 

farm work performed in the last 12 months, the number of years of farm work done in the 

U.S. in the farmworker’s lifetime, availability of hand washing facilities (including water, 

soap, and towels), personal protective equipment used (including cloth gloves, thin 

rubber gloves, or thick rubber gloves), and finally if they loaded, mixed or applied 

pesticides in the last 12 months with their current employer. Number of employees 

working on farm was ascertained from the grower. 

Exposure to individual crops and tasks was determined from the work grid—a 

listing of every crop and task period that the farmworker had worked in the last 12 

months. The number of days the farmworkers worked in each crop in each work period in 

the previous 12 months was summed. If the farmworker worked in a crop for more than 

14 days in the last 12 months they were considered exposed to this crop. The Department 

of Labor requires that statistics reported on any specific crop be based on cell sizes of 30 

farmworkers or more, limiting this analysis to the following crops: apples, bedding 

plants, blueberries, cherries, corn, cotton/cottonseed, cucumbers, cut flowers, raisin 

grapes, table grapes, wine grapes, lettuce, nursery products, onions, oranges, peaches, 

strawberries, tobacco, and tomatoes. 

 

Statistical Analysis 

Frequencies of each of the variables included in the analysis, as well as the prevalence of 

dermatitis, were computed. Prevalence odds ratios (POR) and 95% Wald confidence 
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intervals (CI) were computed for each variable using logistic regression models and 

estimated by the maximum likelihood method. Stratified analyses were performed by 

gender. To account for sample design effects, SAS v9.1.3 SURVEY procedures were 

used that allow for estimation of standard errors and confidence intervals in the presence 

of stratification and clustering. All percentages reported are weighted to reflect the 

prevalence in the population of farmworkers.  

 

RESULTS 

Hired farmworkers in this study were predominantly male and Hispanic (See Table 4.1). 

More than half had fewer than seven years of education, did not speak English at all, and 

had lived in the U.S. for one year or less. Half of working farmworkers made less than 

$6.50 per hour and had no assets, and more than one-third slept in rooms with three or 

more people. Although more than half of farmworkers were married, only two-fifths 

lived with family members.  

Approximately one-fifth of farmworkers worked year round. Only one-tenth 

reported working directly with pesticides. One-fifth of farmworkers reported that they did 

not have hand washing facilities available to them in the field. The largest proportion of 

farmworkers (35%) were working in “fruit and nut” crops at the time of the interview, 

although women were most likely to work in vegetable crops (33%). 

Prevalence of dermatitis was significantly higher for women than men (11.8% 

versus 6.7%, respectively) (Table 4.2). Women reported significantly higher prevalence 

for dermatitis on their hands and their face. Dermatitis prevalence on arms and on legs or 

feet was not significantly different for women versus men.  

For men, dermatitis prevalence did not differ significantly by ethnicity. For 

women, the prevalence of reported dermatitis on the face was significantly higher for 

Hispanic women than non-Hispanic women (5.4% versus 0.69%, respectively), but not 

for other body parts. Given the very low prevalence of face dermatitis in non-Hispanic 

women, prevalence odds ratios were calculated only for Hispanic women for facial 

dermatitis. 

Very few patterns emerged when we examined potential demographic, cultural 

integration, economic, social support or employment correlates of dermatitis (See Table 
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4.3 and Table 4.4). However, younger and older age, higher education, fewer assets, 

working with pesticides for Hispanic women, and high wages for all women were 

associated with lower odds of dermatitis. For all women, having wages over $9.55 per 

hour, compared to having wages $6.75 to $7.74 per hour, was protective for any 

(POR=0.26), hand (POR=0.28), and arm (POR=0.07) dermatitis in the last 12 months. 

For Hispanic women, the odds of having dermatitis on the face when making more than 

$9.55 per hour was also lower (POR=0.15). 

Hispanic female farmworkers aged younger than 20 and older than 49 had three-

tenths and one-tenth the odds, respectively, of having facial dermatitis compared to 

Hispanic women aged 25 to 29. Higher education and education in the U.S. was also 

protective for Hispanic female farmworkers developing facial dermatitis. Compared to 

Hispanic female farmworkers with fewer than seven years of education, Hispanic female 

farmworkers with 12 or more years of education in the U.S. had one-twentieth the odds 

of having dermatitis, and those with more than 12 years of education abroad had one–

eighth the odds of having facial dermatitis. Hispanic female farmworkers who loaded, 

mixed, or applied pesticides had lower odds of developing facial dermatitis (POR=0.08). 

Table 4.4 presents prevalences of dermatitis in farmworkers by individual crops 

with which they worked. The NAWS survey includes farmworkers in 106 individual 

crops, however, for this analysis only 19 had a sufficient number of respondents to 

calculate stable estimates. Also, because of limited sample size, results were not stratified 

by body location of the dermatitis or by gender. Prevalence of dermatitis ranged from 

5.8% in farmworkers who worked in bedding plants to 11.8% in farmworkers who 

worked in tobacco plants, although these differences in prevalence were not statistically 

significant. Only farmworkers who worked in peach crops had a significantly higher 

prevalence of dermatitis compared to those who did not work in peach crops, 11.8% 

versus 8.2%, respectively. This finding may have been due to chance given the number of 

comparisons that were made. 

 

DISCUSSION  

This paper is the first to report the prevalence of dermatitis in a representative sample of 

U.S. hired farmworkers and to document associations between dermatitis and the 
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occupational, economic, and social conditions in which farmworkers work and live. The 

self–reported prevalence of dermatitis was 11.8% in women and 6.7% in men. Overall, 

cultural integration, social support, and work characteristics were not predictive of having 

dermatitis, although high wages may be a protective factor against dermatitis in women. 

For facial dermatitis, old and young age as well as high wages predicted lower odds of 

having dermatitis. 

The prevalence of dermatitis observed in this study is similar to findings from a 

representative sample of the U.S. working population, the National Health Interview 

Survey 1988 Occupational Health Supplement, where self–reported dermatitis was 12.4% 

of women and 10.2% of men. In that study, the prevalence was 8.8% for those in 

“agriculture, forestry & fishing and related occupations” (Behrens et al 1994). On the 

California Agricultural Workers Health Survey, a survey carried out with a representative 

sample of hired farmworkers in California, 3.5% of respondents reported dermatitis 

(Villarejo et al 2000), although upon physical examination 11% of men and 5% of 

women were found to have physician–diagnosed dermatitis (Villarejo, in press). A survey 

of a representative sample of farmworkers in two counties, one in Florida and one in 

Illinois, reported a much higher prevalence of dermatitis in the last 12 months: 31% in 

farmworkers in Florida, while in Illinois the prevalence was 29% in women but only 14% 

in men (Cameron 2006). A small study in North Carolina reported a very high proportion 

of dermatitis in farmworkers in migrant farmworker camps; 77% of men (42 of 54) and 

all five women in this study were diagnosed with dermatitis by a physician. Contact 

dermatitis was found in 5.6% of the sample (Krejci–Manwaring 1998). Another study in 

NC reported the prevalence of self–reported skin symptoms to be 24% to 37%, depending 

on the time of the season when people were asked. Blueberry work, not having a work 

contract, not showering after work, and age 25–34 versus age >34 were associated with 

dermatitis. Differences across these studies may be due to differences in definition of 

dermatitis, differences in interview methods, or differences in living and working 

conditions at specific locations.  

Literature on dermatitis in farmworkers frequently attributes dermatitis to poison 

ivy/oak, pesticides, and reactions to specific crops (Earle–Richardson 2003; Kaufman 

1998; Hogan 1986; Abraham 2007; Schuman 1985). A pilot project in New York and 



 

 87 

Pennsylvania conducted surveillance of farmworkers in migrant health clinics and 

emergency rooms and found poison ivy to be the third most common complaint, after 

muscle strain and falls. Of the 49 poison ivy cases identified, eight were so severe that 

they resulted in the farmworkers filing for Workers’ Compensation. The majority of these 

cases were working in apple and peach orchards, at tasks such as cutting weeds and 

working in trees (Earle–Richardson 2003). A study of workers’ compensation in 

Washington state found the highest rate of occupational dermatitis claims from fruit and 

tree nut workers who had a claim rate of 3.7 per 1000 full–time employee years 

(Kaufman 1998). It is possible that our finding of dermatitis associated with working in 

peach trees may also be due to poison ivy. 

A California study found that contact dermatitis to poison oak was the most 

frequently reported occupational skin disease in agricultural workers. Pesticide–

associated contact dermatitis was the second most common. The pesticides associated 

with the largest number of cases of skin injury in that study were: inorganic sulfur, omite, 

petroleum and coal tar derivatives, and methyl bromide. The authors suggested that the 

contaminants or additives in pesticides may also be allergens (Hogan 1986). 

A case study in North Carolina investigated dermatitis in farmworkers working in 

tobacco (Abraham 2007). Authors speculated that the tobacco itself might be an irritant 

or that their dermatitis may have been due to the chemicals that were applied, such as 

growth regulators (maleic hydrazide) and ripening agents (ethephon) (Abraham 2007). In 

an outbreak of dermatitis among tomato/strawberry workers who had symptoms so 

severe that they were hospitalized, their illness was attributed to the pesticide Dyrene 

(fungicide). After sensitization to Dyrene, protective clothing was not useful to prevent 

recurrences of their dermatitis (Schuman 1985). 

Other studies have found associations between dermatitis and working in specific 

crops. In California a study compared dermatitis in grape workers to dermatitis in tomato 

workers and found grape workers significantly more likely to report dermatitis in the last 

three months. Physical exams of the workers found no difference in prevalence by crop. 

An association was found between lichenified hand dermatitis and not wearing gloves 

(Gamsky 1992; Schenker 1990). In the current study, we did not find reported dermatitis 
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an association between dermatitis and working in either grapes or tomatoes, or with 

wearing gloves. 

This analysis had several limitations. The survey included only currently 

employed farmworkers. Farmworkers who left work due to a dermatologic problem 

would not be included in the survey, leaving only those farmworkers with less severe 

symptoms eligible to participate. Some farmworkers may not feel that their symptoms are 

abnormal if they do not prevent them from working. They might feel that their condition 

is just a “normal” part of their job, leading to underreporting of skin problems. The 

interview questions used to assess dermatitis and other exposures were general to ensure 

that they could be asked by non–medical interviewers without need for extensive 

clarification. Since data were from a questionnaire that covered many topics, and since 

the specific dermatitis question was a general question, we could not explore dermatitis in 

the depth that may have allowed us to differentiate the type of dermatitis. Physical exams 

and patch testing were beyond the scope of this survey so confirmation of reported 

dermatitis was not done. Nonetheless, this study is the first information on prevalence of 

self–reported dermatitis from a nationally representative sample of hired farmworkers. 

Differentiation of occupational risk factors for dermatitis may not be possible in a 

cross–sectional study because farmworkers may experience too many exposures that are 

potentially related to dermatitis during the course of a year working on several crops in 

different locations. Prospective studies or frequent panel studies over the course of a year 

with physical exams may need to be conducted to get a better understanding of dermatitis 

in the farmworker population. Finally, of those surveyed, many crops had too few people 

interviewed who had been working more than 14 days, thus we were unable to evaluate 

many crops as exposures. 

In summary, the NAWS provides an important and unique source of data to 

estimate the national prevalence of dermatitis in this hard to survey population of hired 

farmworkers. Dermatitis is an important health outcome for agricultural workers due to 

the many exposures they are subject to. Future NAWS occupational health supplements 

should include dermatitis as an outcome to track changes in prevalence over time. It is 

also important to support studies that collect data both on self–reports of dermatitis as 

well as physical examination given the differences in reported and physician-confirmed 
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cases of dermatitis. Workers should be educated to avoid plants that are known to cause 

dematologic reactions such as poison ivy and oak and to seek care when skin 

abnormalities appear. 
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Table 4.1. Hired Farmworker Characteristics by Sex,  

National Agricultural Workers Study 1999–2003 
   All  Men  Women 
   n=16,945  n=13,819  n=3126 

  Variable Categories   weighted %  weighted %  weighted % 

DEMOGRAPHIC CHARACTERISTICS       
Hispanic No  12%  11%  15% 

 Yes  88%  89%  85% 

14–19  12%  13%  9% 
Age (median=30) 

20–24  21%  13%  21% 

 25–29  16%  16%  17% 

 30–34  14%  13%  14% 

 35–39  11%  11%  13% 

 40–49  16%  15%  20% 

 50+  10%  11%  7% 

<7th grade  55%  56%  49% Highest grade & 
location 7–11th grade (Abroad)  21%  22%  18% 

 12+ grade (Abroad)  4%  4%  4% 

 7–11th grade (US)  9%  8%  10% 

  12+ grade (US)   11%  9%  18% 

INTEGRATION FACTORS*       

Well  9%  8%  15% 
Speak English 

Some  38%  39%  35% 

 Not at all  53%  54%  50% 

Years in US <1 year  16%  18%  9% 

 1 year  10%  10%  10% 

 2–5 years  17%  17%  20% 

 6–15 years  26%  25%  31% 

 16–25 years  16%  17%  13% 

 26+ years  7%  8%  4% 

 Born in US  7%  6%  13% 

Undocumented & Mobile  36%  41%  20% Immigration status 
& mobility Undocumented & Settled  25%  23%  31% 

 Green Card/other & Mobile  11%  11%  11% 

 Green Card/other & Settled  17%  16%  21% 

 Citizen & Mobile  3%  3%  5% 

  Citizen & Settled   8%  7%  11% 

ECONOMIC FACTORS       

# Assets US  No assets  52%  56%  38% 

 1 asset  33%  32%  37% 

 2+ assets  15%  12%  24% 

<$5.26  12%  11%  16% Hourly wage 
(median=$6.50) $5.26–$5.94  16%  15%  18% 

 $5.95–$6.74  25%  24%  27% 

 $6.75–$7.74  24%  24%  24% 

 $7.75–$9.55  14%  16%  10% 

 >$9.55  9%  10%  5% 

# sleeping/room ≤2  62%  62%  64% 

  >2   38%  38%  37% 
 

(continued on next page) 
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Table 4.1. Hired Farmworker Characteristics by Sex,  

National Agricultural Workers Study 1999–2003 (Continued) 
        All Men Women 

   n=16,945 n=13,819 n=3,126 

                                                Variable Categories  weighted % weighted % weighted % 

SOCIAL SUPPORT FACTORS     

Married Yes  56% 55% 59% 

Family members in 
house hold 

Yes   41% 33% 73% 

WORK FACTORS      

Employer Grower  76% 75% 77% 

 Farm Labor Contractor  24% 25% 23% 

# Employers 1  70% 68% 75% 

 2  19% 20% 17% 

 3+  11% 12% 8% 

1–10  13% 14% 11% 

11–50  39% 40% 36% 
# Employees 
(median=50) 

51–150  23% 23% 21% 

 151+  25% 24% 32% 

<31 days  11% 10% 14% 

31–90 days  19% 18% 24% 
Days worked in FW in 
last year (median=174) 

91–180 days  22% 20% 29% 

 181–270 days  33% 33% 25% 

 271–366 days  17% 20% 8% 

Yes  9% 11% 3% 
Worked with pesticides 

No  91% 89% 97% 

Yes  80% 78% 88% Hand washing facilities 
available** No  20% 22% 12% 

Field crops  15% 17% 7% 
Crop at time of interview 

Fruit & Nut crops  35% 36% 31% 

 Nursery & Floriculture  17% 14% 26% 

 Vegetables  29% 28% 33% 

 Miscellaneous  4% 5% 2% 

<1 year  19% 20% 16% 

1 year  10% 10% 10% 
Years of farm work 
(median=6) 

2–5 years  20% 18% 27% 

 6–15 years  27% 26% 31% 

 16–25 years  15% 16% 10% 

  26+ years   9% 11% 6% 

*Hispanic farmworkers only.  
**Data only available for first year of data collection (1999). 
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Table 4.2. Prevalence of Dermatitis by Body Location, Sex, and Ethnicity, NAWS 1999–2003 
   MEN     WOMEN   
 All Hispanic Non–Hispanic All Hispanic Non–Hispanic 
 N=13,819 N=12,126 N=1,110 N=3,126 N=2,288 N=587 
Location % (95%CI) % (95%CI) % (95%CI) % (95%CI) % (95%CI) % (95%CI) 
Any* 6.67** (5.68, 7.67) 6.88 (5.81, 7.96) 5.04 (2.83, 7.25) 11.82 (9.11, 14.54) 11.87 (8.86, 14.89) 11.57 (5.90, 17.23) 
Hands 3.03** (2.40, 3.67) 3.18 (2.50, 3.86) 1.90 (0.88, 2.92) 5.43 (3.82,   7.05) 5.51 (3.75,   7.27) 5.03 (2.02,   8.03) 
Arms 2.69 (2.04, 3.35) 2.72 (2.03, 3.41) 2.51 (1.16, 3.87) 3.98 (2.72,   5.24) 3.27 (2.12,   4.43) 7.92 (2.66, 13.17) 
Face 1.90** (1.34, 2.46) 2.00 (1.40, 2.61) 1.09 (0.29, 1.89) 4.64 (3.06,   6.21) 5.35*** (3.65,   7.05) 0.69 (0.00,   1.52) 
Legs/Feet 0.83 (0.55, 1.12) 0.84 (0.53, 1.14) 0.80 (0.27, 1.33) 1.52 (0.79,   2.25) 1.44 (0.68,   2.19) 1.97 (0.00,   4.55) 

*Any = hands, arms, face, legs/feet, & torso. 
**Men and women are significantly different at the p<0.05 level. 
***Hispanic and non-Hispanic women are different at the p<0.05 level. 
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Table 4.3. Unadjusted Prevalence Odds Ratios (POR) of Dermatitis for Men by Body Part,  

NAWS 1999–2003 
  Any  Hand  Arm  
  POR 95% CI POR 95% CI POR 95% CI 
DEMOGRAPHIC 
CHARACTERISTICS 

       

Age group 14–19 0.657 (0.471, 0.916) 0.625 (0.409, 0.953) 0.747 (0.296, 1.885) 
 20–24 0.766 (0.511, 1.150) 0.739 (0.382, 1.429) 0.922 (0.579, 1.468) 
 25–29 1.000  1.000  1.000  
 30–34 0.723 (0.493, 1.061) 0.775 (0.407, 1.475) 0.937 (0.575, 1.527) 
 35–39 0.632 (0.422, 0.948) 0.442 (0.261, 0.749) 1.126 (0.548, 2.316) 
 40–49 0.706 (0.492, 1.013) 0.470 (0.258, 0.858) 0.956 (0.537, 1.702) 
 50+ 0.815 (0.555, 1.197) 0.708 (0.381, 1.318) 0.967 (0.532, 1.756) 
        

<7th grade 1.000  1.000  1.000  Highest grade & 
location 7–11th grade (Abroad) 1.078 (0.867, 1.341) 0.939 (0.682, 1.292) 1.096 (0.759, 1.583) 
 12+ grade (Abroad) 1.235 (0.816, 1.870) 1.129 (0.599, 2.129) 1.362 (0.642, 2.888) 
 7–11th grade (US) 1.151 (0.706, 1.879) 1.361 (0.751, 2.467) 0.868 (0.379, 1.988) 
 12+ grade (US) 0.692 (0.416, 1.150) 0.525 (0.263, 1.048) 0.917 (0.510, 1.648) 
INTEGRATION 
FACTORS* 

       

Speak English Well 1.193 (0.625, 2.278) 1.462 (0.684, 3.125) 0.746 (0.342, 1.625) 
 Some 1.213 (0.907, 1.621) 1.223 (0.801, 1.866) 1.126 (0.723, 1.756) 
 Not at all 1.000  1.000  1.000  
        

Years in U.S. <1 year 0.718 (0.402, 1.282) 0.937 (0.467, 1.879) 0.619 (0.290, 1.322) 
 1 year 0.689 (0.493, 0.962) 0.328 (0.135, 0.795) 0.449 (0.243, 0.827) 
 2–5 years 1.231 (0.931, 1.627) 1.437 (0.931, 2.219) 0.961 (0.658, 1.405) 
 6–15 years 1.000  1.000  1.000  
 16–25 years 0.772 (0.581, 1.027) 0.764 (0.503, 1.162) 0.618 (0.388, 0.984) 
 26+ 1.092 (0.749, 1.592) 0.763 (0.443, 1.316) 0.936 (0.393, 2.228) 
 Born in US 1.148 (0.426, 3.093) 1.805 (0.425, 7.660) 0.342 (0.154, 0.759) 
        

Undocumented & Mobile 1.000  1.000  1.000  Immigration status 
& mobility Undocumented & Settled 1.108 (0.773, 1.589) 1.101 (0.691, 1.756) 1.288 (0.743, 2.236) 
 Green Card/other & Mobile 1.026 (0.632, 1.668) 0.883 (0.439, 1.779) 1.252 (0.593, 2.647) 
 Green Card/other & Settled 0.922 (0.570, 1.492) 1.218 (0.653, 2.271) 0.729 (0.441, 1.303) 
 Citizen & Mobile 1.412 (0.681, 2.930) 1.302 (0.417, 4.066) 0.861 (0.390, 1.901) 
 Citizen & Settled 1.612 (0.660, 3.937) 2.468 (0.696, 8.755) 0.959 (0.475, 1.938) 
        

 
(continued on next page) 



 

 

9
4

Table 4.3. Unadjusted Prevalence Odds Ratios (POR) of Dermatitis for Men by Body Part,  

NAWS 1999–2003 (continued) 

  Any  Hand  Arm  
  POR 95% CI POR 95% CI POR 95% CI 
ECONOMIC 
FACTORS 

       

# Assets US  No assets 1.000  1.000  1.000  
 1 asset 1.165 (0.637, 2.131) 1.031 (0.436, 2.440) 1.231 (0.689, 2.199) 
 2+ assets 1.064 (0.604, 1.875) 0.773 (0.317, 1.889) 1.181 (0.780, 1.787) 
        

Hourly wage <$5.26 1.010 (0.531, 1.920) 1.423 (0.608, 3.332) 0.706 (0.294, 1.695) 
 $5.26–$5.94 0.842 (0.566, 1.254) 0.795 (0.419, 1.508) 0.956 (0.453, 2.015) 
 $5.95–$6.74 0.941 (0.702, 1.262) 0.940 (0.559, 1.581) 1.057 (0.578, 1.932) 
 $6.75–$7.74 1.000  1.000  1.000  
 $7.75–$9.55 1.070 (0.716, 1.599) 0.963 (0.44, 2.108) 1.135 (0.650, 1.982) 
 >$9.55 1.008 (0.690, 1.472) 0.949 (0.54, 1.666) 0.998 (0.458, 2.173) 
        

# sleeping/room ≤2 1.000  1.000  1.000  
  >2 1.156 (0.867, 1.542) 0.902 (0.642, 1.267) 1.222 (0.825, 1.811) 
        

        

SUPPORT 
FACTORS 

       

Married No 1.000  1.000  1.000  
 Yes 1.032 (0.785, 1.356) 1.156 (0.781, 1.710) 0.934 (0.629, 1.389) 
        

No 1.000  1.000  1.000  Family members in 
house hold Yes 0.989 (0.746, 1.311) 0.938 (0.642, 1.370) 1.033 (0.727, 1.469) 
WORK FACTORS        
Employer Grower 1.000  1.000  1.000  
 Farm Labor Contractor 0.849 (0.576, 1.252) 0.531 (0.350, 0.807) 1.166 (0.669, 2.033) 
        

# Employers 1 1.000  1.000  1.000  
 2+ 1.152 (0.845, 1.571) 1.031 (0.644, 1.650) 1.030 (0.693, 1.533) 
        

1–10 1.446 (0.841, 2.487) 1.607 (0.660, 3.914) 1.233 (0.817, 1.860) # Employees 
(mean=142.2) 11–50 0.955 (0.721, 1.265) 0.907 (0.552, 1.488) 0.832 (0.533, 1.298) 
 51–150 1.000  1.000  1.000  
 151+ 1.333 (0.912, 1.948) 0.996 (0.567, 1.749) 1.285 (0.728, 2.269) 
        

<31 days 0.723 (0.404, 1.297) 0.240 (0.092, 0.629) 0.818 (0.308, 2.172) Days worked in FW 
in last year 31–90 days 0.936 (0.645, 1.357) 1.145 (0.553, 2.370) 0.730 (0.383, 1.391) 
 91–180 days 1.000  1.000  1.000  
 181–270 days 0.974 (0.689, 1.375) 0.877 (0.588, 1.308) 0.999 (0.660, 1.511) 
 271–366 days 0.942 (0.642, 1.383) 1.035 (0.646, 1.658) 0.692 (0.447, 1.071) 
        

        (continued on next page) 
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Table 4.3. Unadjusted Prevalence Odds Ratios (POR) of Dermatitis for Men by Body Part,  

NAWS 1999–2003 

  Any  Hand  Arm  
  POR 95% CI POR 95% CI POR 95% CI 
WORK FACTORS        

No 1.000  1.000  1.000  Load, Mix, Apply 
pesticides Yes 1.250 (0.871, 1.792) 1.355 (0.873, 2.102) 1.208 (0.749, 1.949) 
        

No 1.000  1.000  1.000  Hand washing 
facilities** Yes 0.631 (0.342, 1.166) 0.736 (0.336, 1.61) 0.586 (0.254, 1.354) 
        

Gloves        
 Cloth** No   1.000    
 Yes   0.598 (0.301, 1.189)   
 Thin rubber** No   1.000    
 Yes   0.518 (0.229, 1.173)   
 Thick rubber** No   1.000    
 Yes   1.008 (0.569, 1.785)   
        

Years of farm work <1 year 0.808 (0.497, 1.313) 1.039 (0.584, 1.846) 0.869 (0.468, 1.612) 
 1 year 0.798 (0.535, 1.191) 0.443 (0.195, 1.009) 0.589 (0.299, 1.160) 
 2–5 years 1.243 (1.000, 1.544) 1.529 (1.136, 2.059) 1.056 (0.703, 1.587) 
 6–15 years 1.000  1.000  1.000  
 16–25 years 0.785 (0.594, 1.036) 0.810 (0.525, 1.25) 0.617 (0.364, 1.045) 
 26+ years 1.250 (0.802, 1.947) 1.346 (0.617, 2.934) 1.187 (0.677, 2.082) 

 



 

 

9
6

Table 4.4. Unadjusted Prevalence Odds Ratios (POR) of Dermatitis for Women by Body Part, NAWS 1999–2003 
  Any Hand Arm Face (Hispanic) 
  POR 95% CI POR 95% CI POR 95% CI POR 95% CI 
          

DEMOGRAPHIC CHARACTERISTICS         
Age group 14–19 1.061 (0.519, 2.170) 1.758 (0.735, 4.206) 0.514 (0.167, 1.587) 0.290 (0.118, 0.711) 
 20–24 0.896 (0.563, 1.428) 0.966 (0.583, 1.600) 0.497 (0.220, 1.126) 0.701 (0.272, 1.805) 
 25–29 1.000  1.000  1.000  1.000  
 30–34 0.835 (0.474, 1.470) 0.770 (0.334, 1.777) 0.898 (0.361, 2.234) 0.512 (0.202, 1.300) 
 35–39 0.862 (0.376, 1.977) 0.857 (0.373, 1.969) 0.563 (0.213, 1.493) 0.794 (0.266, 2.369) 
 40–49 1.116 (0.606, 2.054) 0.741 (0.350, 1.572) 1.749 (0.763, 4.012) 1.056 (0.408, 2.735) 
 50+ 0.901 (0.342, 2.376) 0.644 (0.187, 2.222) 1.618 (0.345, 7.584) 0.092 (0.026, 0.322) 
          

<7th grade 1.000  1.000  1.000  1.000  Highest grade & location 
7–11th grade (Abroad) 0.666 (0.372, 1.190) 1.138 (0.593, 2.183) 0.769 (0.270, 2.194) 0.468 (0.188, 1.167) 

 12+ grade (Abroad) 0.885 (0.334, 2.341) 1.467 (0.369, 5.834) 0.492 (0.121, 2.006) 0.137 (0.028, 0.667) 
 7–11th grade (US) 0.634 (0.400, 1.003) 1.138 (0.551, 2.350) 0.598 (0.230, 1.556) 0.317 (0.121, 0.832) 
 12+ grade (US) 0.710 (0.390, 1.292) 0.985 (0.493, 1.972) 1.493 (0.604, 3.695) 0.048 (0.013, 0.174) 
INTEGRATION FACTORS*          
Speak English Well 0.693 (0.382, 1.256) 1.297 (0.590, 2.853) 0.298 (0.100, 0.895) 0.197 (0.063, 0.616) 
 Some 1.140 (0.580, 2.242) 1.256 (0.559, 2.822) 1.211 (0.599, 2.450) 0.825 (0.370, 1.836) 
 Not at all 1.000  1.000  1.000  1.000  
          

Years of farm work <1 year 0.961 (0.423, 2.180) 0.792 (0.217, 2.882) 1.356 (0.334, 5.516) 1.781 (0.705, 4.502) 
 1 year 1.300 (0.620, 2.726) 1.266 (0.309, 5.187) 0.589 (0.205, 1.692) 1.484 (0.672, 3.277) 
 2–5 years 1.202 (0.701, 2.059) 1.540 (0.768, 3.085) 1.680 (0.787, 3.584) 0.909 (0.377, 2.190) 
 6–15 years 1.000  1.000  1.000  1.000  
 16–25 years 1.389 (0.731, 2.639) 1.064 (0.433, 2.617) 1.125 (0.549, 2.303) 2.072 (0.694, 6.186) 
 26+ 1.693 (0.681, 4.210) 0.390 (0.100, 1.515) 5.920 (1.932, 18.14) 0.588 (0.162, 2.125) 
 Born in US 1.505 (0.773, 2.929) 1.232 (0.540, 2.81) 0.346 (0.102, 1.169) 1.813 (0.560, 5.875) 
          

Undocumented & Mobile 1.000  1.000  1.000  1.000  Immigration status & 
mobility Undocumented & Settled 0.815 (0.426, 1.560) 0.848 (0.387, 1.856) 0.817 (0.345, 1.936) 0.529 (0.239, 1.172) 
 Green Card/other & Mobile 0.638 (0.142, 2.872) 0.311 (0.102, 0.946) 0.119 (0.017, 0.859) 0.989 (0.176, 5.559) 
 Green Card/other & Settled 0.958 (0.484, 1.894) 0.611 (0.252, 1.479) 1.285 (0.434, 3.802) 1.185 (0.511, 2.752) 
 Citizen & Mobile 1.509 (0.587, 3.879) 1.441 (0.407, 5.097) 2.321 (0.49, 10.984) 0.138 (0.036, 0.537) 
 Citizen & Settled 1.291 (0.647, 2.574) 0.487 (0.175, 1.359) 0.657 (0.142, 3.031) 1.833 (0.623, 5.391) 

*Hispanic farmworkers only. 

 

(continued on next page) 
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Table 4.4. Unadjusted Prevalence Odds Ratios (POR) of Dermatitis for Women by Body Part, NAWS 1999–2003 (continued) 
 

  Any Hand Arm Face (Hispanic) 
  POR 95% CI POR 95% CI POR 95% CI POR 95% CI 
          

ECONOMIC FACTORS          
# Assets US  No assets 0.745 (0.474, 1.170) 1.498 (0.780, 2.880) 0.594 (0.305, 1.158) 0.406 (0.157, 1.050) 
 1 asset 0.499 (0.276, 0.900) 0.651 (0.323, 1.315) 0.788 (0.325, 1.909) 0.252 (0.098, 0.652) 
 2+ assets 1.000  1.000  1.000  1.000   
          

Hourly wage <$5.26 1.003 (0.523, 1.925) 1.281 (0.490, 3.345) 1.019 (0.401, 2.588) 0.855 (0.416, 1.759) 
 $5.26–$5.94 0.288 (0.129, 0.640) 0.472 (0.169, 1.315) 0.296 (0.102, 0.865) 0.201 (0.063, 0.637) 
 $5.95–$6.74 0.702 (0.507, 0.973) 0.419 (0.176, 1.000) 0.830 (0.483, 1.428) 0.972 (0.495, 1.910) 
 $6.75–$7.74 1.000  1.000  1.000  1.000  
 $7.75–$9.55 0.963 (0.404, 2.291) 0.428 (0.128, 1.433) 0.802 (0.151, 4.257) 1.794 (0.775, 4.157) 
 >$9.55 0.255 (0.113, 0.576) 0.279 (0.083, 0.940) 0.068 (0.014, 0.327) 0.146 (0.035, 0.606) 
          

# sleeping/room ≤2 1.000  1.000  1.000  1.000  
  >2 0.652 (0.408, 1.043) 0.574 (0.333, 0.991) 0.369 (0.193, 0.705) 0.769 (0.445, 1.329) 
          

SUPPORT FACTORS          
Married No 1.000  1.000  1.000  1.000  
 Yes 1.343 (0.870, 2.072) 1.183 (0.746, 1.876) 1.989 (1.129, 3.505) 1.195 (0.555, 2.573) 
          

No 1.000  1.000  1.000  1.000  Family members in house 
hold Yes 1.454 (0.906, 2.335) 0.987 (0.604, 1.613) 1.672 (0.761, 3.674) 1.479 (0.644, 3.395) 
          

WORK FACTORS          
Employer Grower 1.000  1.000  1.000  1.000  
 Farm Labor Contractor 0.938 (0.521, 1.689) 0.618 (0.290, 1.315) 1.025 (0.411, 2.560) 1.429 (0.748, 2.729) 
          

# Employers 1 1.000  1.000  1.000  1.000  
 2+ 1.232 (0.808, 1.879) 0.959 (0.577, 1.593) 1.434 (0.698, 2.944) 1.220 (0.632, 2.355) 
          

# Employees (mean=142.2) 1–10 1.168 (0.607, 2.249) 0.654 (0.335, 1.274) 3.420 (1.390, 8.417) 0.561 (0.202, 1.559) 
 11–50 1.211 (0.644, 2.277) 1.256 (0.665, 2.370) 1.719 (0.726, 4.074) 1.100 (0.430, 2.814) 
 51–150 1.000  1.000  1.000  1.000  
 151+ 1.410 (0.694, 2.868) 1.008 (0.401, 2.531) 0.967 (0.558, 1.677) 2.035 (0.772, 5.366) 

          
(continued on next page) 
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Table 4.4. Unadjusted Prevalence Odds Ratios (POR) of Dermatitis for Women by Body Part, NAWS 1999–2003 (continued) 
 

  Any Hand Arm Face (Hispanic) 
  POR 95% CI POR 95% CI POR 95% CI POR 95% CI 
          

WORK FACTORS          
<31 days 0.779 (0.324, 1.874) 0.868 (0.376, 2.006) 0.848 (0.269, 2.669) 0.836 (0.178, 3.940) Days worked in FW in last 

year 31–90 days 0.747 (0.425, 1.311) 0.669 (0.350, 1.278) 1.023 (0.367, 2.855) 0.639 (0.285, 1.433) 
 91–180 days 1.000  1.000  1.000  1.000  
 181–270 days 0.801 (0.596, 1.078) 1.129 (0.631, 2.020) 0.985 (0.537, 1.808) 0.476 (0.193, 1.177) 
 271–366 days 0.893 (0.534, 1.492) 1.330 (0.569, 3.105) 0.562 (0.202, 1.564) 0.623 (0.226, 1.712) 
          

Load, Mix, Apply pesticides No 1.000  1.000  1.000  1.000  
 Yes 0.465 (0.187, 1.156) 0.582 (0.259, 1.306) 0.689 (0.155, 3.072) 0.078 (0.019, 0.324) 
          

Hand washing facilities** No 1.000  1.000  1.000  1.000  
 Yes 0.357 (0.105, 1.212) 0.324 (0.092, 1.137) 0.349 (0.066, 1.853) 0.356 (0.052, 2.429) 
          

Cloth gloves** No   1.000      
 Yes   0.467 (0.118, 1.850)     
          

Thin rubber gloves** No   1.000      
 Yes   0.352 (0.100, 1.239)     
          

Thick rubber gloves** No   1.000      
 Yes   1.356 (0.593, 3.098)     
          

Years of farm work <1 year 1.432 (0.738, 2.781) 0.798 (0.226, 2.817) 1.448 (0.428, 4.893) 2.133 (0.721, 6.310) 
 1 year 2.488 (1.377, 4.495) 1.694 (0.655, 4.383) 1.569 (0.495, 4.978) 3.413 (1.08, 10.749) 
 2–5 years 1.406 (0.956, 2.067) 2.111 (1.350, 3.302) 1.242 (0.694, 2.222) 0.934 (0.451, 1.752) 
 6–15 years 1.000  1.000  1.000  1.000  
 16–25 years 1.200 (0.655, 2.198) 1.061 (0.430, 2.614) 1.520 (0.703, 3.282) 1.667 (0.847, 2.505) 
 26+ years 2.275 (1.033, 5.010) 1.345 (0.451, 4.015) 3.311 (1.172, 9.354) 1.627 (0.183, 6.024) 
 

**Data only available for first year of data collection (1999). 
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Table 4.5. Prevalence of dermatitis in hired farmworkers  

in specific crops, NAWS 1999–2003  

    

Worked in crop  
>14 days  

in last 12 months   

Worked in crop 
 ≤14 days  

in last 12 months   P–value 

Crop  Freq. Derm. %  Freq. Derm. %  diff. 

Apples  1,687 8.0%  15,258 8.1%  0.941 

Bedding plants  519 5.8%  16,426 8.2%  0.320 

Blueberries  299 9.6%  16,646 8.1%  0.303 

Cherries  424 10.9%  16,521 8.1%  0.425 

Corn  435 8.3%  16,510 8.1%  0.908 

Cotton/cottonseed  1,008 9.2%  15,937 8.1%  0.524 

Cucumbers  410 7.3%  16,535 8.2%  0.597 

Cut flowers  337 8.2%  16,608 8.1%  0.989 

Grapes, raisin  368 9.7%  16,577 8.1%  0.502 

Grapes, table   2,268 7.9%  14,677 8.2%  0.879 

Grapes, wine   618 10.8%  16,327 8.0%  0.280 

Lettuce  722 7.3%  16,223 8.2%  0.553 

Nursery products  2,856 8.0%  14,089 8.2%  0.898 

Onions  725 7.9%  16,220 8.1%  0.905 

Oranges  1,343 7.3%  15,602 8.2%  0.653 

Peaches  659 10.3%   16,286 8.0%   0.048 

Strawberries  727 9.2%  16,218 8.1%  0.541 

Tobacco  666 11.8%  16,279 8.0%  0.179 

Tomatoes   601 7.5%   16,344 8.2%   0.671 
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CHAPTER V 

Conclusions and Future Directions 

 

CONCLUSIONS 

Agriculture is known to be one of the most dangerous U.S. industries yet few studies of 

the health of hired farmworkers have been undertaken. Health hazards include chemicals, 

plants, machinery, exposure to the elements, as well as the variability in work practices 

and exposure conditions of the agricultural workplace settings that make it difficult to 

control hazards. Farmworkers are often hired to work on manually intensive tasks with 

little control over their work pace or work practices, potentially causing more sustained 

contact with plants and with chemicals on plants and awkward working postures for 

extended periods of time. The organization of work may contribute to health disparities 

between farmworkers and other U.S. workers, including seasonal unstable employment, 

need to travel to find work, and working through labor intermediaries. In addition, 

conditions related to work but not explicitly work conditions may also have a negative 

impact on farmworkers’ health. These conditions include low standard of living, 

substandard housing, cultural differences with the majority population, discrimination, 

family separation, and rural isolation. 

The objective of this dissertation was to describe how employment and lifestyle 

factors affect the health of hired farmworkers. This objective was achieved by focusing 

on three outcomes and four domains. The outcomes were use of health care, alcohol 

consumption, and dermatitis. The domains were cultural integration, economic status, 

social support, and employment characteristics.  

This analysis was possible due to the availability of the National Agricultural 

Workers Survey (NAWS) data and data from an Occupational Health Supplement that 

was added to the survey from 1999 to 2004.  The NAWS is the only nationally 

representative survey of hired farmworkers and it addresses methodological issues that 
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make hired farmworker inclusion in other surveys unlikely. Farmworkers have many 

characteristics that preclude them from being easily identified and enumerated, such as 

the sporadic nature and changing location of their work; temporary housing that may 

consist of tents, cars, labor camps, and storage sheds; poverty; and uncertain immigration 

status. By identifying farmworkers at their job sites, the NAWS takes advantage of data 

sources that quantify the size of the labor workforce in different geographic areas and 

seasons to obtain a sample that is representative of farmworkers who are currently 

working in agriculture. In addition, due to the ongoing status of this national labor force 

survey, multiple years of data can be aggregated to obtain a substantive sample size. 

Thus, outcomes that occur infrequently can be evaluated in this dataset—a problem 

commonly confronted in studies that are smaller. Care is taken to ensure the confidence 

of farmworkers as is evident in the high percentage of respondents who are classified as 

undocumented when asked about immigration status. Interviewers are selected based on 

their knowledge of the population and language of farmworkers. Farmworkers are 

interviewed directly in face-to-face interviews. 

 

STUDY FINDINGS 

Workers were predominantly Hispanic, male, and young. Approximately one-fifth 

worked for farm labor contractors (FLCs) and seven in ten workers had only one 

employer in the last year. We found a large proportion of farmworkers who had not 

utilized health care in the last two years: men, those who had few economic resources, 

those who had fewer English speaking skills, and those who worked for farm labor 

contractors were the least likely to receive care. Prevalences of alcohol consumption and 

binge drinking in farmworkers were much higher in men than in women and much higher 

in non-Hispanic women than in Hispanic women. Workers with higher wages were more 

likely to drink and to drink larger quantities. Cultural factors, including location of 

education and English speaking ability, were influential in farmworkers’ decisions on 

alcohol consumption. Women were more likely to report dermatitis with almost twice the 

prevalence as men. For women, higher hourly wages were associated with lower odds of 

dermatitis. 
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Health Care Utilization 

Fewer than half of farmworkers (43%) reported use of any type of U.S. health care 

services in the last two years. Hispanic farmworkers had 70% lower odds of utilizing 

health care compared with non-Hispanic farmworkers. Controlling for gender, age, and 

year interviewed, the odds of receiving health care were lower for those who had no 

assets (Prevalence Odds Ratio (POR)=0.34) or only one asset (POR=0.66), compared to 

those with two or more assets and for those who worked for a FLC (POR=0.73) 

compared to those who worked for a grower. Higher hourly wages predicted higher odds 

of utilizing U.S. health care. The odds of utilizing health care for Hispanic farmworkers 

who did not speak English “at all” were half (POR=0.55) that of non-Hispanic 

farmworkers. Those who spoke English “some” had one-fourth (POR=0.77) lower odds 

of utilizing U.S. health care compared to those who spoke English “well.” In contrast, for 

U.S.-born non-Hispanic farmworkers only higher wages predicted increased odds of 

utilizing U.S. health care (POR=1.08) adjusting for age and gender. 

 

Alcohol Use 

As was expected, men were significantly more likely to consume alcohol than women; 

however, Hispanic and non-Hispanic male farmworkers’ drinking habits were remarkably 

similar (58.6% versus 57.3% reported alcohol consumption in the last month and 22.6% 

and 22.4% reported binge drinking in the last month, respectively). In contrast, Hispanic 

female farmworkers were significantly less likely to consume alcohol or to binge drink 

than non-Hispanic female farmworkers (10.9% versus 35.2% for alcohol consumption 

and 3.0% versus 13.0% for binge drinking, respectively). For all males and for Hispanic 

males, the odds of alcohol consumption increased with increasing hourly wage. 

Controlling for age, other factors associated with binge drinking for men included 

working on farms with fewer than 150 employees and working directly for growers. For 

male Hispanic farmworkers, intermediate English speaking ability was associated with 

binge drinking compared with those who spoke English “well” and those who did not 

speak English at all. Female Hispanic farmworkers with fewer than seven years or 12 or 

more years of education abroad, or seven or more years of U.S. education had higher 

odds of drinking compared to Hispanic women with seven to 11 years of education 



 

 105 

abroad. Those Hispanic women who were undocumented and settled had one-third lower 

odds of consuming alcohol compared to other female Hispanic farmworkers, both 

controlled for age and years of farm work. 

 

Dermatitis 

This dissertation provides the first national estimates of dermatitis prevalence in this 

population. Prevalence of dermatitis on any body part was significantly higher for women 

than men (11.8% versus 6.7%, respectively). Women also reported significantly higher 

prevalence of dermatitis on their hands and their faces than men. For women, the 

prevalence of reported facial dermatitis was significantly higher for Hispanic women than 

non-Hispanic women (5.4% versus 0.7%, respectively), but similar ethnic differences 

were not observed for other body parts. Young and old age, higher education, fewer 

assets, high wages (more than $9.55 per hour), and working with pesticides were 

associated with lower odds of facial dermatitis for Hispanic women. For all women, 

having wages over $9.55 per hour, compared to having wages $6.75 to $7.74 per hour, 

was protective for any (POR=0.26), hand (POR=0.28), and arm (POR=0.07) dermatitis in 

the last 12 months. For all farmworkers, prevalence of dermatitis ranged from 5.8% in 

farmworkers who worked in bedding plants to 11.8% in farmworkers who worked in 

tobacco plants, although only farmworkers who worked in peach crops had a 

significantly higher prevalence of dermatitis compared to those who did not work in 

peach crops, 11.8% versus 8.2%, respectively. 

 

Economic Status 

Of the four domains that were used for analysis, economic status was the only domain 

that was associated with all three outcomes. Both more assets and higher wages predicted 

more utilization of health care. Wages, but not assets, were associated with consuming 

alcohol and binge drinking. Male farmworkers with lower hourly wages had lower odds 

of drinking alcohol, while male farmworkers earning higher hourly wages had higher 

odds of binge drinking. For dermatitis, higher hourly wages, but not assets, were 

associated with lower odds of dermatitis for women but not for men. 
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Cultural Integration and Social Support Factors 

Cultural integration factors were associated with both health care utilization and alcohol 

consumption. For Hispanic workers, those who spoke English “some” and “not at all” 

had lower odds of utilizing health care. Farmworkers who were undocumented or had a 

green card and were mobile had lower odds of utilizing health care than those who were 

citizens or had a green card but were settled. Alcohol consumption was also associated 

with English speaking ability. For Hispanic men, farmworkers with “some” English 

speaking skills had higher odds of binge drinking than those who spoke English “well” 

and “not at all.” Social support was not associated with alcohol use or dermatitis. Social 

support was not included in analysis of health care utilization.  

 

Employment Factors 

The strongest employment predictor of both health care utilization and alcohol use was 

working for a farm labor contractor. Farmworkers who worked for farm labor contractors 

were less likely to utilize health care and less likely to be binge drinkers. Number of 

employees working on a farm was also associated with binge drinking. Those who 

worked on farms with fewer than 151 workers were twice as likely to report binge 

drinking as those who worked on farms with more employees. 

 

METHODOLOGICAL ISSUES AND STUDY LIMITATIONS 

The NAWS response rate consists of two parts: the grower participation and the 

farmworker participation. Grower participation is crucial and only requires the grower to 

allow the interviewer to enter the work site and invite the farmworkers to participate in 

the survey. The Department of Labor reports that 75% of growers who are asked to 

participate agree. This level of participation is acceptable but does introduce the 

possibility of bias. It is possible that those growers with worse employment conditions, or 

more dependence on undocumented workers, would be less willing to allow interviewers 

to talk to their workers. If this is true, our estimates would understate the problems that 

exist. Farmworker participation is high; the Department of Labor reports a 90% response 

rate based on 2003 data. 
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In order to be eligible for the survey, farmworkers had to have worked in farm 

work within the last 15 days. Workers who were ill or injured and could not work, 

possibly due to dermatitis, a drinking problem, or another illness, would not have been 

included in the sample. The NAWS is representative only of working farmworkers, and 

not of recently or currently ill individuals, which may introduce bias related to the 

healthy worker effect; that is, populations that are currently employed are likely to be 

healthier than a population that includes both employed and unemployed workers.  

Data were self-reported and were not validated using medical or other 

private/government records due to the vulnerability of the population surveyed. Personal 

identifiers were not available to either the Department of Labor or to the National 

Institute for Occupational Safety and Health. We attempted to limit the potential impact 

of recall bias by limiting most of the reporting periods to the last 12 months, or in the 

case of alcohol consumption to the last 30 days. Some of the questions that ask about 

health care access were part of the core NAWS questionnaire dating from before the 

Occupational Health Supplement was added. In order to examine the trend in these 

variables starting in the early 1990s, the Department of Labor required us to maintain 

their original two-year time frame for questions about health care utilization. Thus, we 

found it necessary to limit our analysis to only those farmworkers in the sample who 

were in the U.S. for at least two years. This criteria could have excluded from the 

analysis those workers who are in the most vulnerable circumstances and who may feel 

most intimidated at the prospect of seeking medical care, such as those who are 

undocumented, making the lowest wages, and those who are living in the most crowded, 

lowest quality housing. 

Legal status, the most sensitive topic in the questionnaire for persons who are not 

documented, was asked last. Also undocumented status can be inferred from questions 

related to how they achieved their status if they do not report that they were born in the 

U.S. Data from previous years support the veracity of the information on migrant status 

as the proportion of undocumented workers has risen gradually and steadily since the 

survey began three years after the 1986 Immigration Reform and Control Act (IRCA). 

IRCA legalized a large proportion of agricultural workers. 
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Finally, the survey does not exhaustively cover all topics, and some topics were 

not included in every year of the survey. The questions used to assess dermatitis were 

framed broadly to ensure that they could be asked by non-medical interviewers without 

need for extensive clarification. Since the questionnaire covered many topics, and since 

the specific dermatitis question was a general question, we could not explore dermatitis 

with the level of specificity that may have allowed us to differentiate type of dermatitis. 

Physical exams and patch testing were beyond the scope of this survey, thus self-reported 

dermatitis could not be objectively confirmed. 

 

PUBLIC HEALTH IMPLICATIONS 

The NAWS provides an example of a method of documenting the employment and health 

characteristics of a population where many impediments exist to achieving success in 

enumerating, contacting, and surveying the population. The NAWS is a unique dataset 

that provides an in-depth understanding of the living and working conditions of 

farmworkers in combination with information about their health status and exposure to 

hazards that has heretofore been unavailable. It is the only nationally representative 

survey that was designed specifically for the purpose of collecting data on farmworkers, 

adjusting for seasonal and geographic considerations as well as cultural characteristics 

necessary to gain the workers’ confidence and understanding. 

The population-based sample allows us to calculate baseline prevalences for this 

population, which can be compared to local surveys or to other national datasets. The 

NAWS is also one of the few surveys that documents immigration status and permits 

evaluation of status with health indicators. 

Low health care utilization in this working population demonstrates that the 

poorest and least empowered are falling though the cracks of our health care system 

despite a network of government funded health clinics that exist solely to serve 

farmworkers. Economic circumstances play a key role in the deficit in this population 

with both more assets and higher hourly wages each independently predicting more 

access. Although these findings were not surprising, they do indicate a need for more and 

better strategies for providing support for these workers. Improving health care access is 

especially relevant for Hispanic workers where English speaking skills and immigration 



 

 109 

status may exacerbate problems of access. As farmworkers who worked for farm labor 

contractors were less likely to utilize health care, outreach programs that focus on these 

workers is needed. Further research to explicate the reasons for reduced utilization among 

those who worked for farm labor contractors is also needed. 

Binge drinking prevalence in this survey was similar to national estimates of 

binge drinking in the U.S. population, but it was quite high, with one in five farmworker 

men and more than one in ten non-Hispanic farmworker women so classified. For both 

all men and for Hispanic men, those who worked for a farm labor contractor had lower 

odds of drinking and those who worked on farms with 150 or fewer workers had almost 

twice the odds of binge drinking. These findings may suggest approaches to target 

interventions to specific segments of the population, although more information is needed 

to understand why these two employment characteristics are associated with binge 

drinking. Resources for those with an alcohol-related problem should be offered, taking 

culture and geographic isolation into consideration. 

Dermatitis is a known problem in agricultural occupations, however there is 

reason to assume that it may be more of a problem in hired farmworkers given their 

increased opportunity for direct contact with plants and exposure to chemicals and the 

elements. The prevalence in this survey was 12% for women and 7% for men. Women 

with the highest wages had lower odds of dermatitis. Higher wages may be an indication 

of a better living standard. It is not clear why this is the case for women but not for men. 

This topic demonstrates the difficulty of looking at an outcome with many possible 

etiologies in a population of farmworkers who may each have numerous potential 

exposures due to having many jobs and the variety of each. In future supplements, we 

may want to follow up the question about dermatitis in the last year by asking more 

specific exposure questions about their dermatitis in the last month to improve recall and 

limit the number of potential exposures. 

 

FUTURE DIRECTIONS 

The National Agricultural Workers Survey (NAWS) is an invaluable source of data on 

this difficult-to-survey population. In the 20 years of surveying farmworkers, many 

lessons have been learned. Continuing this survey and including health and occupational 
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health questions on a regular basis should be a priority to enable tracking of working 

conditions and health of these workers. Fluctuations in the economy and U.S. 

immigration policy are likely to impact farmworkers due to their immigration status and 

already low socioeconomic position. Increasing unemployment in the U.S. may also 

cause a shift in the composition of the agricultural workforce. Such changes should be 

documented along with their health consequences.  

Future NAWS Occupational Health Supplements could go in one of two 

directions depending on whether its intended purpose is purely as a surveillance tool 

covering a wide variety of topics but with little depth, or whether it should cover fewer 

topics but in greater depth to gain a better understanding of the topics included. This is 

particularly relevant to the question of dermatitis where many exposures may have been 

involved; follow-up questions such as a more detailed explanation of the task they were 

working on at the time they developed their condition may be helpful. In addition to the 

topic covered here, the OHS included the topics of field sanitation, respiratory symptoms, 

and musculoskeletal conditions that have yet to be analyzed. A supplement on work 

organization and psychosocial issues is currently being administered as part of the 2009 

NAWS. These data will provide important information on the emotional toll that 

farmworker lifestyle is taking. 

We found that farmworkers who worked for farm labor contractors had lower 

odds of utilizing health care and also lower odds of binge drinking in men. Conditions of 

work for those who work for a farm labor contractor are important to understand. There 

has been a trend toward more widespread use of farm labor contractors, especially in 

California. Speculation is that this has been done to avoid regulatory obligations. In-depth 

analysis of this issue should be done to gain a greater understanding of the impact of this 

trend. 

One segment of the farmworker population that is not included in the NAWS is 

H2a farmworkers. Because the NAWS came about as a result of the Immigration Reform 

and Control Act of 1986, it is focused on non-H2a hired crop farmworkers. There is not a 

source of data, such as the NAWS, that surveys H2a workers and little is known about 

their occupational safety and health. The future of these workers will depend on 

immigration reform and current legislation that is currently being considered.  
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We were fortunate to have three to four years of data on the topics included in this 

dissertation. Even with these large samples, we had few respondents in some sub-

populations such as non-Hispanic female farmworkers. Plans for future Occupational 

Health Supplements should consider including questions over several years to optimize 

sample size. 

In conclusion, until now little nationally representative information on the health 

of hired farmworkers has been available. Surveys carried out during narrow time periods, 

surveys using conventional addresses for sampling, or surveys using land-based 

telephone methodology likely underrepresent farmworkers who do have work year-

round, may not have a permanent address, or do not have personal telephones. There are 

also reasons that farmworkers may be less likely to report health problems to their 

employer, such as temporary work status, not recognizing their problem as occupational, 

fear of job loss, worries about immigration status, or other reasons. 

In this dissertation, we provide the first nationally representative data on the 

health of hired farmworkers. We provide quantitative evidence of a nationwide gap in 

utilization of health care among this working population. We provide baseline 

prevalences of self-reported dermatitis as well as alcohol use and binge drinking. 

Although it was widely reported anecdotally that alcohol use was a major problem in this 

population, our representative data show that patterns of drinking are similar to the 

general population according to CDC’s Behavioral Risk Factor Surveillance Study. 

Farmworkers, though, may have less access to resources for dealing with alcohol 

problems. Findings from this study provide avenues for intervention suggesting that 

outreach efforts should focus on workers with the lowest wages as well as farmworkers 

who lack English language skills. Future research can look to this baseline data to gauge 

the progress made toward improvement in farmworker health or, conversely, whether 

more attention is needed. 
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Appendix 1. Unadjusted Odds Ratios for Alcohol Use and Binge Drinking for All 

Farmworkers, NAWS 1999–2001 
   Drink (Y/N) Binge drinker (Y/N) 
 Variable Categories  POR 95% CI POR 95% CI 

DEMOGRAPHIC CHARACTERISTICS 
Hispanic No  1.000  1.000  
 Yes  0.901 (0.669,1.211) 0.917 (0.580,1.448) 
       

Gender Male  8.942 (6.393,12.506) 6.661 (3.796,11.688) 
 Female  1.000  1.000  
       

Age (4 GPS) 14-17  0.102 (0.053,0.197) 0.152 (0.054,0.431) 
 18-20  0.598 (0.457,0.784) 0.573 (0.436,0.753) 
 21-49  1.000  1.000  
 50+  0.900 (0.703,1.152) 0.575 (0.419,0.789) 
       

Highest grade & location <7th grade  1.251 (1.026,1.526) 1.007 (0.746,1.358) 
 7-11th grade (Abroad)  1.000  1.000  
 12+ grade (Abroad)  1.488 (0.956,2.316) 0.876 (0.494,1.554) 
 7-11th grade (US)  0.738 (0.505,1.079) 0.970 (0.637,1.479) 
 12+ grade (US)  1.139 (0.862,1.507) 1.066 (0.666,1.706) 

INTEGRATION FACTORS      
Speak English Well  1.000  1.000  
 Some  1.710 (1.320,2.216) 1.488 (1.058,2.092) 
 Not at all  1.321 (1.040,1.678) 0.888 (0.601,1.311) 
       

Years in US <1 year  0.731 (0.568,0.942) 0.549 (0.380,0.793) 
 1 year  0.750 (0.557,1.009) 0.639 (0.399,1.025) 
 2-5 years  0.855 (0.639,1.145) 0.885 (0.651,1.203) 
 6-15 years  1.000  1.000  
 16-25 years  1.428 (1.081,1.888) 1.283 (0.990,1.663) 
 26+ years  1.198 (0.907,1.583) 0.924 (0.684,1.250) 
 Born in US  0.821 (0.588,1.147) 0.882 (0.598,1.301) 
       

Born in US No  1.000  1.000  
 Yes  0.916 (0.694,1.210) 1.081 (0.733,1.597) 
       

Itinerancy & immigration 
status 

Undocumented & 
Mobile  0.997 (0.748,1.329) 0.824 

(0.511,1.329) 

 Undocumented & 
Settled  0.850 (0.619,1.168) 1.024 

(0.755,1.387) 

 Green Card/other & 
Mobile  1.118 (0.693,1.804) 0.825 

(0.535,1.272) 

 Green Card/other & 
Settled  1.023 (0.718,1.457) 0.948 

(0.607,1.479) 

 Citizen & Mobile  0.625 (0.398,0.982) 1.041 (0.669,1.621) 
 Citizen & Settled  1.000    

ECONOMIC FACTORS      
# Assets US  No assets  1.105 (0.819,1.490) 1.216 (0.840,1.759) 
 1 asset  1.187 (0.925,1.524) 1.355 (0.941,1.952) 
 2+ assets  1.000  1.000  
       

Hourly wage <$5.26  0.713 (0.550,0.926) 1.125 (0.777,1.631) 
 $5.26-$7.74  1.000  1.000  
 $7.75-$9.55  1.452 (1.246,1.692) 1.178 (0.909,1.525) 
 >$9.55  1.421 (1.047,1.928) 1.922 (1.426,2.591) 

SUPPORT FACTORS      
Married No  1.000  1.000  
 Yes  1.217 (0.980,1.511) 1.146 (0.925,1.420) 
       

Family members in house hold No  1.000  1.000  
 Yes  0.654 (0.537,0.797) 0.826 (0.653,1.045) 
       

Stream Eastern  0.974 (0.697,1.360) 0.659 (0.494,0.880) 
 Midwestern  1.000  1.000  
 Western  1.107 (0.885,1.386) 0.485 (0.270,0.870) 
       
       
       
       

(continued on next page) 
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Appendix 1. Unadjusted Prevalence Odds Ratios for Alcohol Use and Binge 

Drinking for All Farmworkers, NAWS 1999–2001 (continued) 
WORK FACTORS      
Employer Grower  1.000  1.000  
 Farm Labor Contractor  0.873 (0.733,1.039) 0.510 (0.362,0.718) 
       

# Employees (mean=142.2) 1-10  0.990 (0.724,1.354) 1.214 (0.862,1.709) 
 11-150  1.000  1.000  
 151+  0.910 (0.778,1.066) 0.422 (0.267,0.668) 
       

Days worked in FW in last year <31 days  0.639 (0.443,0.922) 0.822 (0.563,1.201) 
 31-90 days  0.716 (0.564,0.910) 0.725 (0.512,1.025) 
 91-270 days  1.000  1.000  
 271-366 days  1.278 (1.043,1.568) 1.506 (1.155,1.964) 
       

Days worked in FW in last year  continuous  1.003 (1.002,1.004) 1.003 (1.001,1.004) 
Crop at time of interview Field crops  1.409 (0.978,2.031) 1.341 (1.012,1.778) 
 Fruit and Nut crops  1.343 (0.998,1.807) 0.770 (0.450,1.318) 
 Nursery & Floriculture  1.000  1.000  
 Vegetables  1.139 (0.903,1.438) 0.922 (0.561,1.515) 
 Miscellaneous  1.410 (0.850,2.339) 1.603 (1.051,2.445) 
       

Years of farm work  <1 year  0.626 (0.493,0.794) 0.603 (0.432,0.842) 
 1 year  0.712 (0.569,0.892) 0.768 (0.502,1.176) 
 2-5 years  0.709 (0.552,0.910) 0.891 (0.689,1.151) 
 6-15 years  1.000  1.000  
 16-25 years  1.279 (1.002,1.634) 1.374 (1.096,1.722) 
 26+ years  1.015 (0.766,1.344) 0.812 (0.615,1.071) 
       

Years of farm work  continuous (cent at 6 yrs)  1.017 (1.009,1.025) 1.009 (1.001,1.018) 
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