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Foreword 

Hired farmworkers form a core component of the agricultural workforce in the United States, 
numbering an estimated 1.8 million workers. Very little national health data exists on this population 
because of difficulties in identifying and enumerating them. In 1998, to define the magnitude and 
scope of hired farmworker occupational health problems, the National Institute for Occupational 
Safety and Health (NIOSH) collaborated with the Department of Labor to collect occupational 
safety and health information about a nationally representative sample of hired farmworkers. The 
collaboration allowed NIOSH to include questions on occupational health in an existing Department 
of Labor survey, the National Agricultural Workers Survey. The purpose of the original survey 
continues to be the collection of demographic and employment data on hired crop farmworkers. This 
document presents a first look at the health data from this collaboration. 

This document presents nationally representative data on hired crop farmworker occupational 
health. Data presented in this document are based on face-to-face interviews with 3,613 hired 
farmworkers completed between October 1, 1998 and September 30, 1999. Topics covered include 
musculoskeletal disorders, respiratory symptoms, dermatitis and gastrointestinal problems, pesticide 
safety training, provision of field sanitation, access to health care, and smoking and alcohol use. Data 
are displayed for the total population as well as different subsamples of workers based on itinerancy 
of the workers, years spent working in U.S. farms, the type of crop the farmworker was employed in 
at the time of the interview, and the number of workers employed on the farm. 

This document is an important first step in presenting data on a wide range of health outcomes and 
potential exposures for hired farmworkers. We hope that it will prove useful for agricultural health 
and safety professionals, researchers, and farmworker service organizations. The data can be used 
for program planning, to allocate resources, and to develop interventions that target health problems 
and barriers to health and develop interventions to prevent injuries and illnesses. 

Christine M. Branch, Ph.D. 
Acting Director, National Institute for 

Occupational Safety and Health 
Centers for Disease Control and Prevention 
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Executive Summary 

National Agricultural Workers Survey (NAWS) 

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. Since its launch in 1988, more than 30,000 workers 
have been surveyed. In response to the Immigration Reform and Control Act of (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. These purposes have since 
been expanded and now include data collection on household and family composition, employment 
history, wages, benefits, working conditions, health and safety, housing, income and assets, social 
services, and immigration status. The survey also collects demographic information specific to 
farmworkers such as language ability, contacts in nonagricultural jobs, and parental involvement in 
agriculture. It occasionally includes questions from other agencies with an interest in migrant and 
seasonal farmworkers. To ensure that different work seasons are accounted for, the NAWS collects 
information at three different times of the year (see Appendix E). For more information and to order 
reports, see the DOL NAWS Web site at www.doleta.gov/agworker/naws.cfm. 

Occupational Health Supplement 

The Occupational Health Supplement was added to the NAWS from October 1998 through 
September 2002. The NAWS Occupational Health Supplement is a collaborative effort between the 
DOL and the Centers for Disease Control and Prevention’s (CDC) National Institute for Occupational 
Safety and Health (NIOSH). This collaboration enabled NIOSH to collect health information on a 
large, nationally representative sample of farmworkers. The NAWS was chosen as the survey in 
which to include the Occupational Health Supplement because of the innovative methods it uses to 
reach this population, including the following: 
� The use of culturally literate interviewers appropriate to the population 
� Enumerating and contacting farmworkers at the worksite 
� Considering seasonal and geographic employment fluctuations in the design of the 

sampling plan 

The Supplement’s main purpose is to obtain national prevalence data on variables related to the 
occupational health of farmworkers. Topics covered in the occupational health supplement and 
reported in this document include: 
� Pesticide safety training 
� Pesticide handling and personal protective equipment 
� Field sanitation 
� Musculoskeletal pain or discomfort 
� Skin conditions 
� Respiratory symptoms 
� Gastrointestinal problems 
� Doctor diagnosed health conditions 
� Cigarette and alcohol use 
� Quality of and access to health care 
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Executive Summary 

An occupational injury supplement was also added to the NAWS in October 1998, and those results 
will be presented in a separate report. The overall number and rate of injuries by age group can be 
found in chapter 3 of the NIOSH Chartbook (http://www.cdc.gov/niosh/docs/chartbook/). McCurdy 
and Carroll [2000] also present data on agricultural injury. 

After the first year of data collection, October 1998–September 1999, some questions were removed 
from the occupational health supplement to lighten the burden on farmworkers participating in the 
survey. Therefore, to present the data in a consistent manner, only the data from the first year are 
presented in this publication. 

Highlights of the Data 

Study Design 
Data presented are from a cross-sectional survey of 3,613 employed farmworkers in 54 county 
clusters throughout the continental United States between October 1, 1998 and September 30, 1999. 

Demographic/ Work Characteristics (Tables 3–4) 
� The average age of farmworkers was 31 years, but for those with less than 5 years of farm work it 

was 25 years. 
� Farmworkers were mostly male (78%). 
� Nearly 50% of farmworkers were settled and did not migrate for work. 
� Approximately 40% of the farmworkers worked on medium sized farms with 11 to 50 total 

farmworkers. 
� Fruit and nut crops employed approximately 40% of the workers. 

Pesticide Safety Training (Tables 5–8) 
� A third of farmworkers had not received any pesticide safety training in the last 5 years. 
� A fourth of those who reported receiving training said that their training consisted of  informal 

instructions in the field. 
� 5% of farmworkers trained said that the pesticide safety training they received was not in their 

primary language. 
� For workers who reported receiving training, 11% reported that the training did not cover 

one or more of the following points: how soon they could enter a field after it was treated 
with pesticides; illnesses or injuries due to pesticides; and where to go or whom to contact for 
emergency medical care. 
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Executive Summary 

Pesticide Loader, Mixer, Applicators and Personal Protective Equipment 
(Tables 9–12) 
�	 11% of farmworkers report that they have loaded, mixed, or applied pesticides. This 

varies widely depending on years of farm work, migrant status, farm size, and crop type. 
�	 The most common type of personal protective equipment that was worn the last time they 

loaded, mixed, or applied pesticides was a suit (69%), followed by goggles (66%).  Thirteen 
percent of loader/mixer/applicators do not wear any type of gloves, and 18% wear cloth gloves. 

Drinking Water, Toilets, and Hand Washing Supply Availability (Tables 13–16) 
� 78% of farmworkers reported they had drinking water and cups available every day.
 
� 86% reported that they had toilet and toilet paper available every day.
 
� 77% reported that they had hand washing water, soap, and towels available every day.
 
� Workers with more years of farm work, workers on farms with fewer workers, and workers 


in field crops were less likely to have water and cups; toilet and toilet paper; and water, 
soap, and towels. 

Health Symptoms in Last 12 Months (Tables 17–20) 
�	 Musculoskeletal pain or discomfort was the most commonly reported health problem of farm 

workers (15%). Almost 20% of farmworkers with 10 or more years of farm work reported pain 
or discomfort in one or more body parts. 

�	 6% of farmworkers reported back pain or discomfort. 
�	 Settled farmworkers reported respiratory symptoms more often than migrant farmworkers. 
�	 Farmworkers on farms with more than 10 workers reported musculoskeletal and respiratory 

symptoms less often than farmworkers on farms with fewer workers. 
�	 14% of farmworkers reported respiratory symptoms (runny stuffy nose or watery itchy eyes). 
�	 7% reported dermatitis, most commonly affecting the hands and arms. 

Smoking and Alcohol Use (Tables 21–24) 
�	 25% of farmworkers were current smokers (within the last 12 months). 
�	 28% of farmworkers with 10 or more years of farm work were current smokers. 
�	 50% drank alcohol during the month before the interview. 
�	 57% percent of farmworkers with 10 or more years of farm work drank alcohol during the month 

before the interview. 
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Executive Summary 

Access to and Quality of Health Care (Tables 25–28) 
�	 Only 36% of farmworkers had used any health care services in the United States in the last 2 

years. 
�	 4% of farmworkers who had used health care services in the last 2 years reported that they 

sought care for a job-related matter. 
� 51% of farmworkers said that health care was difficult to obtain in the United 

States. 
� 41% of farmworkers had never seen a dentist. 

The Audience 

There are many individuals and institutions that may have an interest in the findings of this 
document. Researchers interested in the health of farmworkers and clinicians who care for migrant 
and seasonal farmworkers will find this document to be useful. It will also be of interest to local and 
national organizations that serve farmworkers and the migrant clinic network. 

Program staff and administrators will be able to use this information in a variety of ways. They can 
use it to plan interventions to target the health problems (Tables 17–20) and health behaviors (Tables 
21–24). Through the information provided in this document, they can identify those who do not have 
health care, and who feel that health care is difficult to obtain (Tables 25–28). In addition, data will be 
useful for policymakers who are interested in the safety and health needs of this special population. 
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Chapter 1: Orientation 

The Department of Labor (DOL) estimates that approximately 1.8 million workers perform hired 
agricultural crop work in the United States [DOL 2000]. 

For the remaining sections of this report, the term “farmworkers” will be used to describe workers 
performing crop agriculture [all crops included in the 1987 Standard Industrial Classification (SIC) 
code 01]1. As defined by the U.S. Department of Agriculture (USDA), crop agriculture includes “field 
work” in the vast majority of nursery products, cash grains, and field crops, as well as in all fruits and 
vegetables. The NAWS also includes those who work in the production of silage and other animal 
fodder [Mehta et al. 2000]. 

Significance of the problem 

Agricultural Hazards 
It has been well documented that agriculture is a hazardous industry [Merchant et al. 1989; Brackbill 
et al. 1994]. Agricultural workers in general are often exposed to hazards that cause injury or ill health, 
including the following: 

� Chemicals that may have long or short-term health affects [Beaumont et al. 1995]
 
� Plants that may cause allergic reactions [Ballard et al. 1995]
 
� Heavy or awkward tasks that take their toll on the body’s musculoskeletal system 


[Schenker 1996; Villarejo and Baron 1999] 
� Livestock and machinery that may cause debilitating injuries including noise induced 

hearing loss [McBride 2003] 
� Injuries or illness resulting from exposure to the elements [OSHA 1992] 

Lack of National Data 
Agriculture has consistently been ranked among the most dangerous industries in the United States. 
For example, in 2005, while the fatality rate for all industries in the United States was four per 100,000, 
the fatality rate for agricultural workers was more than seven times as high (32.5 per 100,000 workers) 
[Bureau of Labor Statistics (BLS) 2005]. In spite of the many hazards associated with agricultural work 
[Beaumont et al. 1995], few national data exist on the occupational health of farmworkers [Villarejo 
2003]. 

Two major reasons for this are reliance on home addresses to locate participants in a population that 
is often migratory and living in unconventional housing [Sherman 1997] and the use of information 
provided by employers rather than workers, which can lead to inaccuracies due to underreporting 
[Leigh et al. 2001]. For example, the BLS national Survey of Occupational Injuries and Illnesses (SOII) 
uses employer-provided data [BLS 2002], which can be limiting in studying farmworkers as many 
jobs are short term and farmworkers might not feel comfortable reporting injuries or illnesses to their 
employer. 

1 1987 SIC codes have now been replaced by 1997 NAICS (North American Industry Classification System) codes. The 
NAICS code that currently includes farmworkers in the NAWS is “111.” 
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Chapter 1: Orientation 

Occupational Health Implications for Farmworkers 
Hired farmworkers, because of  types of work they perform, and the lifestyle related to this work 
have characteristics that distinguish them from most other farmers or farm family members and may 
put them at greater risk either directly or indirectly [Meister 1991]. These include workplace and 
housing hazards, organization of work, and cultural and community factors. 

Workplace and housing hazards 
Farmworkers often perform specialized repetitive tasks that require prolonged stooping, overhead 
work, and heavy lifting with incentives (piece rate) for working quickly and without breaks [Villarejo 
and Baron 1999]. Even those who do not work on a piece rate basis may perceive that there is a threat 
of being fired if they work too slowly [Austin et al. 2001]. 

Farmworkers may have close contact with chemicals either directly through loading, mixing, or 
applying them or indirectly through drift or residues [Arcury and Quandt 2001]. Exposures may be 
aggravated by a lack of facilities for washing hands and clothing [Austin et al. 2001]. 

Housing proximity to fields may allow pesticide drift to enter the housing facility and surroundings. 
Farmworkers may also bring home pesticides through contamination of their work clothes. In effect, 
the workers are subjected to dual exposure, both on and off the job [Fenske 1997; Moses et al. 1993; 
Bradman et al. 1997]. Living in migrant housing may put farmworkers at risk for infectious diseases 
because of poor water quality, higher rates of tuberculosis, and other infectious diseases [Ciesielski et 
al. 1991, 1992]. 

Organization of work 
Farmworkers often work for labor market intermediaries or labor contractors. These contractors 
often “recruit, hire, train, supervise, and dismiss” farmworkers as a crew and supply the crew 
to farm owners or operators as they are needed. By doing this, it is possible for farm owners to 
shift responsibility for regulatory and migration issues to the contractor. The contractor is the 
farmworkers’ main contact and authority figure [Villarejo and Baron 1999]. 

Cultural and community factors 
Cultural factors also exist that may put farmworkers at risk. Since we know from previous years of 
National Agricultural Workers’ Survey (NAWS) data collection that many of the workers are Latino, 
and a large number are also immigrants, they may be stigmatized in the communities they work in, 
either for their ethnicity or simply for being strangers [Hovey and Magaña 2002, 2003; Alderete et al. 
1999]. This may cause increased stress and ill health in the workers [Shuval 1993]. 

In addition, because many farmworkers are new to the United States, they may be unaware of laws 
that are in place to protect their health. Likewise, they may be unaware of hazards that threaten their 
health and safety [O’Connor 2003]. 

Because of their migratory lifestyle, many farmworkers also experience a loss of social support, which 
is exacerbated by the fact that many also leave spouses and children behind. A growing trend is 
minor farmworkers who are often unaccompanied by their parents [Mines et al. 1999]. 

2 



Chapter 1: Orientation 

In addition to loss of social support, moving for work may also mean that a worker is unfamiliar with 
services available in the place they are working, which may result in an inability or hesitance to seek 
preventive or even necessary health care [Weathers et al 2004]. 

Anecdotal accounts have suggested that farmworkers and children of farmworkers drink from, wash 
clothes, or bathe in irrigation ditches or runoff ponds that may be contaminated with pesticides, 
chemicals, and organic wastes [NCFH 1985–2002; Meister 1991]. 

Low English literacy may have implications for health if workers cannot read and understand 
warning signs, instructions, educational pamphlets, other safety materials, or even express concerns 
over an employer’s use of pesticides and safety [Austin et al. 2001]. 

The issue of immigration status can have potential health ramifications. Lack of legal immigration 
status may affect farmworkers’ access to health care services, as well as decisions about issues such 
as the following: questioning the safety and health practices of their employers, seeking medical care, 
joining labor unions, and making housing decisions [Villarejo and Baron 1999]. 

The NAWS Occupational Health Supplement 

As described in the previous section, many factors can put the health of farmworkers at risk. Because 
these are often specific to the farmworker population and differ from many other worker populations 
in the United States, difficulties in studying farmworkers are intensified. Yet, the dangerous nature 
of agricultural work demands that we overcome such difficulties to effectively investigate the 
occupational health of farmworkers. The NAWS Occupational Health Supplement was developed 
as a step toward accomplishing this and as a way to surmount some of the major limitations of other 
national surveys that include farmworkers. The need for the supplement, as well as its purpose and 
development will be discussed in this section. 

Need for the Supplement 
Special circumstances must be considered in the study of the occupational health of farmworkers. 
For example, some farmworkers do not work year-round or are employed day-to-day. Another 
concern is that data collected from employers may not accurately measure the occupational health 
of farmworkers because of underreporting [Leigh et al. 2001]. The NAWS Occupational Health 
Supplement was developed as a solution to such problems in surveying farmworkers. Its methods 
overcome several obstacles by obtaining information from the worker rather than the employer and 
by not depending on respondents having permanent U.S. addresses. 

What is the NAWS? 
The NAWS is an ongoing national survey of farmworkers conducted by the U.S. Department of Labor 
with the purpose of collecting demographic and economic data on crop farmworkers. Since its launch 
in 1988, over 30,000 workers have been surveyed. In response to the Immigration Reform and Control 
Act of (IRCA) of 1986, the NAWS was commissioned by the DOL for the purposes of examining 
shortages of seasonal agricultural services workers, while simultaneously observing wages and 
working conditions. These purposes have since been expanded and now include data collection 
on household and family composition, employment history, wages, benefits, working conditions, 
safety and health, housing, income and assets, social services, and immigration status. The survey 
also collects demographic information specific to farmworkers such as language ability, contacts in 
nonagricultural jobs, and parental involvement in agriculture. It occasionally includes questions from 
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other agencies with an interest in migrant and seasonal farmworkers. To ensure that different work 
seasons are accounted for, the NAWS collects information at three different times of the year (see 
Appendix E). For more information and to order reports, see the DOL’s NAWS Web site at:  
www.doleta.gov/agworker/naws.cfm. 

Purpose of the NAWS Occupational Health Supplement 
The NAWS Occupational Health Supplement was added to the core NAWS to better understand 
the relationships that might exist between these demographic and economic and occupational 
characteristics and adverse health outcomes. However, because of the cross-sectional nature of 
the NAWS and the Supplement, etiologic studies may be needed to confirm exposure-disease 
associations. Nevertheless, there may be more immediate opportunities for intervention regarding 
health outcomes through training, use of engineering controls, and personal protective equipment. 
The NAWS Occupational Health Supplement serves as a useful tool for identifying problems that 
merit further investigation and possible intervention. This project was undertaken to provide the first 
nationally representative data on the occupational health of hired farmworkers. 
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Researchers have noted that farmworkers are a difficult population to study for various reasons 
including the following: 

� Their tendency to move for employment 
� Their nontraditional housing 
� Undocumented working status in the United States 
� Cultural barriers 

Consequently, they may fear confiding in strangers. Through the careful methodology of the NAWS, a 
number of difficulties in studying the farmworker population were overcome, but some still lingered 
and new challenges arose. The strengths of the NAWS, followed by its weaknesses, both over time and 
specific to the year October 1998 through September 1999, will be discussed in this section. 

Strengths 

National Statistical Sample 
The NAWS is the only survey of farmworker health with a national population-based sample of hired 
crop farmworkers. No other national survey includes a sufficient number of hired farmworkers while 
simultaneously employing a sampling strategy that accounts for geographic and seasonal fluctuations, 
as well as farmworker lifestyle. Other more geographically limited surveys have enumerated all 
farmworkers residing in a given area such as a housing development, county, or city and then selected 
a random sample of farmworkers. This is an appropriate method for smaller surveys, but for a national 
survey it would not be feasible. 

Sample Based on the Workplace 
The NAWS sample is based on the workplace; most farmworkers employed during a given year have 
the opportunity of being selected for the survey. 

Strategic Methodology 
The NAWS was created specifically to survey farmworkers. Methods were developed for sampling 
and surveying this population with consideration for their special circumstances. Specific techniques 
are employed to overcome cultural barriers. Top priority is given to ensure that interviewers are both 
culturally and linguistically competent. The primary languages of the farmworkers interviewed were 
Spanish (87%) and English (11%). Previous national data provided by the NAWS has indicated similar 
percentages of farmworkers whose primary languages were English and Spanish [Mehta et al. 2000]. As 
a result, the NAWS interviewers are either monolingual Spanish speakers or bilingual Spanish-English 
speakers and have had previous knowledge or relationships with farmworkers. Hence, they not only 
understand the Spanish language, but also the language of farmworkers. All new interviewers are 
mentored by experienced NAWS interviewers and take part in an extensive 2-day training workshop. 
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Information Obtained Directly from Farmworkers 
The NAWS surveys farmworkers directly, in face-to-face interviews. Other surveys collect data 
on farmworker occupational health through secondary sources, such as the employer. This is the 
case with the BLS Annual SOII, which requires employers to keep a log of work-related incidents. 
However, this method has a weakness in that the employer may be unaware of the extent of his or 
her workers’ work-related health problems, especially if they work through farm labor contractors or 
on a day-to-day basis. Underreporting of illness and injuries by the BLS may occur for other reasons 
as well [Rosenman et al. 2006; Leigh et al. 2001]. A strength of the NAWS is that the information is 
reported directly by the farmworkers about conditions they face and their own illnesses and injuries. 
A two-part study of California farmworkers that included both a survey and a separate medical 
work-up found that agricultural workers are reliable sources of information on their own health 
problems (Villarejo, 2000). 

Arrangement of Questionnaire 
To set the farmworker at ease, the questionnaire is arranged with the least intrusive questions at the 
beginning of the interview, such as those pertaining to work history and family composition. More 
sensitive inquiries including those related to health are located in the latter part of the questionnaire. 
The final question deals with the highly sensitive issue of immigration status. (See Appendix A). 

Workers Choose Where Survey is Administered 
A major strength of the survey is that the workers are able to choose where the survey is 
administered. They have the option of completing the survey in the privacy of their own home or at 
another location, which reinforces confidentiality and may also alleviate fear of reprisals. 

Comparable to Other Studies 
Efforts were made to select standardized questions, when possible, for use in the NAWS so that the 
results could be compared with those of other studies. 

Limitations 

One Year of Data 
For the purpose of this document, only the first year of the survey (October 1998 through September 
1999) is presented. The length of the survey for the first year differs from that of subsequent years and 
would thus make comparisons of the data highly complex. Still, many of the questions pertaining to 
health from the first year’s survey were preserved in sequence in successive years’ surveys to facilitate 
the ability to examine trends. The first year had the most extensive occupational health section. Data 
from the latter years will be included in future documents. 

Sample Not Large Enough to Examine Sub-Groups 
Since there is a very small percentage of non-Latino hired farmworkers, it is not possible to separately 
analyze racial/ethnic groups of farmworkers in the NAWS. More regionalized studies that focus on 
locations with higher numbers of racial/ethnic groups other than Mexican-born, Latino farmworkers 
are needed to analyze the occupational health of other groups as separate populations. Furthermore, 
a very small percentage (19% for the first year) of the workers surveyed is women, limiting the 
reliability of comparison of male and female farmworkers. 
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Age Factor Makes Comparisons Difficult 
Farmworkers participating in the NAWS had a median age of just 29 years compared with all workers 
in the United States having a median age of 40 years [Di Natale 2002]. This age discrepancy may be 
due to the strenuous physical demands of farm work. In effect, the discrepancy makes it especially 
important to standardize ages to compare this population with other workers. 

Healthy Working Population 
Because this is a workplace survey and all farmworkers are required to have worked at least one 
of the last 15 days in agriculture to qualify for the survey; it is a working population. The “healthy 
worker effect” is a phenomenon in which the working population is generally healthier than the 
total population [Last 1995], which includes workers, those people who are not working because of 
mental or physical incapacity, and those who are not working for other reasons. Farmworkers who 
have been injured or become ill and have not worked for at least 1 of the last 15 consecutive days are 
not eligible to participate in the NAWS. The healthy worker effect is expected to be especially strong 
in farmworkers because of the physical demands of their jobs [Hernberg 1992]. The healthy worker 
effect is not restricted to agricultural workers but is a factor in studies of workers in other occupations 
and industries as well. One other consideration is the “healthy migrant effect,” which hypothesizes 
that the healthiest and strongest members of a population are the ones who choose to migrate 
[Franzini and Ribble 2001]. This may add to the healthy worker effect of those participating in the 
NAWS since more than half of farmworkers migrate to obtain work [Mehta 2000]. 

Interrelation of Variables 
The results of the NAWS Health Supplement are presented in this document using four types of 
stratification variables: (1) farm size, classified by the number of workers employed on the farm; 
(2) type of farm, classified by the crop category; (3) experience in farm work, classified by the 
farmworkers’ years of U.S. farm work; and (4) migrant status. Although useful in describing these 
results, many of these variables are interrelated. For example, an obvious relationship exists between 
less than one year of work on U.S. farms work and being classified as a “newcomer” for migrant 
status. Data will continue to be analyzed and modeled for further clarification of associations and 
presented in later publications. 

High Percentage of Undocumented Workers 
Previous years of NAWS data collection show that a high percentage of farmworkers do not have 
legal authorization to work in the United States [Mehta et al. 2000]. This might have dissuaded the 
workers from agreeing to be interviewed for the NAWS. A review of interviewer records for a 14­
county sample from 1999 showed that 76% of workers who were asked to participate in the survey 
agree to take part (see participation rates page 21). 

Indigenous Languages 
Only two percent of those surveyed reported primary languages other than Spanish (87%) and 
English (11%). However, concerted efforts were made to find someone in the community such as a 
family member or friend to translate in such cases where the primary language was not Spanish or 
English. 

No Corroboration of Data 
The information is self-reported and is not corroborated by medical examinations, medical records, or 
testing. 
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Cross-Sectional Survey 
Since the NAWS examines a specific population during a specific time, it is an indication of the 
prevalence of certain conditions at the times the surveys are administered [Last 1995]. Since follow-up 
investigations with the same farmworkers are beyond the scope of the NAWS, some cause and effect 
relationships cannot be known. 

Non-crop Farmworkers Not Included 
Because the NAWS was specifically mandated by Congress to survey crop workers, it does not survey 
those farmworkers employed on other types of farms, such as livestock farms. 

Estimated Size of the Farmworker Population 
The NAWS does not independently estimate the size of the farmworker population and instead uses 
a fixed estimate of 1.8 million workers [DOL 2000]. Although this does not have any impact on the 
percentages reported in this document, it could affect the reliability of estimates of the total number 
of farmworkers affected by health outcomes derived from the tables. 
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Time Frame for Data Collection 

The data presented in this publication were collected in Federal fiscal year 1999, which began in 
October 1998 and ended in September 1999. Data are based on interviews with 3,613 farmworkers. 
Some questions were discontinued after the first year of data collection (October 1998–September 
1999). As a result, only data from the first year are included in this publication. Subsequent data will be 
included in future publications. 

Population 

The NAWS is a survey of workers aged 14 or older performing crop agriculture [all crops included in 
the Standard Industrial Classification (SIC) code 01]1. The definition of crop work by the USDA includes 
“field work” in the vast 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 NAWS population consists of nearly all farmworkers in crop agriculture, including 
field packers and supervisors, and even those also holding non-farm jobs. Ranch, greenhouse, and 
nursery workers are also included, so long as they perform crop work that is included in the definition 
above. However, the survey excludes livestock workers. It also excludes secretaries, mechanics, H–2A 
temporary farmworkers (nonimmigrant, alien workers permitted to work on a seasonal or temporary 
basis to ensure sufficient workers for employers and to protect U.S. jobs and wages) [USDA 1988] and 
unemployed agricultural workers. Farmworkers who have not worked in agriculture at least one day in 
the 15 days before being asked to participate in the survey are ineligible for the survey. 

Sampling 

The NAWS collects data on a national random sample of U.S. crop workers that is designed to be 
sensitive to regional and seasonal fluctuations in labor usage. Each State in the continental United 
States is in 1 of 12 regions. The NAWS was designed to account for seasonal fluctuations that are 
characteristic of the agricultural work force by having three interviewing cycles, which last 10–12 
weeks each and start in February, June, and October. The number of interviews allocated to each 
cycle and region varies and is dependent upon the amount of crop activity during a particular season 
as estimated using data from the BLS and the Census of Agriculture (CoA) [Mehta et al. 2000].  
Respondents are selected using a multistage sampling method. The probability that a farm will be 
selected increases or decreases based on the size of its seasonal agricultural payroll [Mehta et al. 2000]. 
For a more detailed explanation of the sampling strategy see Appendix E. 

1 1987 SIC codes have now been replaced by 1997 NAICS (North American Industry Classification Sytem) codes.  
The NAICS code that currently includes farmworkers in the NAWS is “111.” 
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Data Collection 

After the farms are selected, the NAWS interviewers contact the growers, describe the purpose of the 
NAWS, and ask permission to enter the work site. All growers have the right to refuse to allow the 
interviewers onto the work site. With the growers’ consent, interviewers go to the farm (or ranch or 
nursery), describe the purpose of the survey to the workers, and choose a random sample of workers 
to participate. Once they agree to participate, the workers choose a time and place for the interview to 
be conducted [Mehta et al. 2000]. 

Development of the NAWS Occupational Health Supplement 

In 1995, the National Institute for Occupational Safety and Health convened an expert panel on 
hired farmworker occupational safety and health. The panel issued an official report in 1998 that 
recommended new directions for surveillance of farmworker occupational safety and health [Wilk 
1998]. The priority areas identified in this report are shown in Table 1. Using these recommendations 
as a starting point, NIOSH convened a 2-day working meeting in spring 1998 to develop the 
questions for the October 1998–September 1999 Health Supplement to the NAWS. The meeting was 
attended by researchers from government agencies, community organizations, and research agencies 
who are experts in farmworker health (see Appendix D). One of the lead NAWS interviewers also 
participated to provide insight into issues related to the target audience and the way the interviews 
are conducted. During this meeting, participants first prioritized the key outcomes to be measured 
by the survey and then met in small working groups for in-depth discussion on each topic. Following 
the meeting, participants provided further suggestions for question formats and wording. Whenever 
possible, standardized questions were chosen. Health-related questions from previous years of the 
survey were retained to examine trends. 

Table 1. Priority occupational health 
outcomes for hired farmworkers* 

Outcome 

Musculoskeletal disorders 
Pesticide-related conditions 
Traumataic injuries 
Respiratory conditions 
Dermatitis 
Infectious disease 
Cancer 
Eye conditions 
Mental health 
*NIOSH Workgroup on Priorities for Farmworker Occupational Health 
Surveillance and Research, May 5, 1995 

A draft questionnaire was then developed and reviewed by the core interview staff. It was translated 
into Spanish and pilot tested in 1998 with working farmworkers in several regions of the country. 
Following the pilot testing, a meeting was held with NIOSH researchers and NAWS field staff 
to review the pilot test results and revise the questionnaire. A second set of pilot tests and final 
revisions followed. Once the questionnaire was finalized, a 2-day training session was held with the 
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core field interviewer staff. Since the NAWS had never included health-related questions in the past, 
this training was important to address interviewers’ inquiries and concerns about these questions. 
Following the first NAWS cycle of 1999, modest alterations were made based on input from the 
field interviewers. Although questions on neurological symptoms and violence were included in 
the final version of the questionnaire, interviewers felt that they were misinterpreted and disrupted 
the flow of the questionnaire. It is possible that the questions were formatted in a manner that was 
too sensitive or had another meaning for the farmworkers, so that they did not take the questions 
seriously, or they did not understand the questions. As a result, it was decided not to include data 
from the sections on neurological symptoms and violence in this report. 

Federal Regulation of the Agricultural Workplace 
To understand the working conditions of farmworkers, some of the questions in the NAWS 
Occupational Health Survey were based on two of the Federal standards that regulate the 
agricultural workplace. These are the Environmental Protection Agency’s (EPA) Worker Protection 
Standard (WPS) and the Occupational Safety and Health Administration’s (OSHA) Field Sanitation 
Standard (FSS). The following descriptions are summaries of the sections that pertain to data in this 
report. The complete text of these regulations can be found at the following Web sites: 

EPA’s WPS: http://www.access.gpo.gov/nara/cfr/waisidx_08/40cfr170_08.html 

OSHA’s FSS: http://www.access.gpo.gov/nara/cfr/waisidx_08/29cfr1928_08.html 

EPA’s WPS 
The EPA’s WPS is a regulation aimed at reducing the risk of pesticide poisonings and injuries 
among agricultural workers and pesticide handlers. The WPS contains requirements for pesticide 
safety training, notification of pesticide applications, use of personal protective equipment, 
restricted entry intervals following pesticide application, decontamination supplies, and emergency 
medical assistance. Because of its complex nature, only the provisions pertinent to questions in the 
Occupational Health Survey will be summarized here. 

Pesticide safety training: Pesticide safety training is required for all workers and handlers. 
Agricultural employers must assure that untrained workers receive basic pesticide safety information 
before they enter a treated area on the establishment. No more than 5 days after their initial 
employment has begun, all untrained agricultural workers must receive the complete WPS pesticide 
safety training. The agricultural employer must also ensure that the training is delivered to workers 
in a manner they can understand. Employers are given the option of training their workers and 
handlers themselves, or hiring workers who have already been trained. In either case, employers 
must ensure that their employees understand the basic concepts of pesticide safety. Workers and 
handlers must be retrained every 5 years. 

Emergency assistance: Employers are required to notify workers of the location and phone 
number of the nearest medical care facility or provider to be contacted in the case of pesticide 
poisoning or injury emergency. They are also required to ensure that the worker is provided with 
transportation to that medical care facility if a worker or handler may have been poisoned or injured. 
Information must also be provided about the pesticide to which the person may have been exposed. 
Restricted-entry intervals (REIs): REIs are the time period after application of a pesticide when 
worker entry into the treated area is restricted. They are specified on all agricultural plant pesticide 
product labels. Employers are required to inform any worker who may come near a treated area 
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either orally or by posting warning signs. Workers are excluded from entering a pesticide treated area 
during the restricted entry interval, with only minor exceptions. 

Personal protective equipment (PPE): PPE must be provided and maintained for handlers and 
early-entry workers. Requirements for PPE are based on the toxicity category of the formulated   
product. 

Decontamination supplies: Decontamination supplies (soap, water, paper towels) must be 
available when a worker enters an area treated with pesticides and will contact a treated surface. 
These supplies are for routine washing and as well as emergency decontamination. For pesticides 
that have REIs longer than 4 hours, supplies must be maintained for 30 days after the REI expires. 
Decontamination supplies are required for seven days following the REI if one or more low-risk 
pesticides have been applied. Low-risk pesticides are defined as pesticides with REIs of 4 hours or 
less. 
The WPS took effect on October 20, 1992. Revisions were made to training requirements January 1, 
1996 and to decontamination supply requirements in June 1996. Since the data in this report were 
collected after these dates, these revisions would have already been in effect. For more information, 
see the following Web sites: 

www.epa.gov/pesticides/health/worker.htm 

www.epa.gov/oppfead1/safety/workers/trainreq.htm 

Occupational Safety and Health 
Administration’s Field Sanitation Standard 
The Occupational Safety and Health Act of 1970 was enacted to ensure safe and healthful working 
conditions for working men and women. In 1987, OSHA issued regulations establishing minimum 
standards for field sanitation in agricultural settings. The OSHA FSS requires employers, who employ 
11 or more field workers on any one day during the previous 12 months, to provide the following: 

� Potable drinking water 
� Toilets 
� Hand washing facilities 

Toilet and hand washing facilities: One toilet and one hand washing facility is required for 
every 20 workers. The facilities must be located within a quarter mile walk, or if this is not feasible, 
at the closest point of vehicular access. Such facilities are not required for employees who do field 
work for 3 hours or less each day, including travel to and from work. The definition of hand washing 
facility includes an adequate supply of potable water, soap, and single use towels. Likewise, a toilet 
facility includes provision of toilet paper, adequate to worker needs. 

Drinking water: Agricultural employers must also provide potable drinking water, suitably cool 
and in sufficient amounts, dispensed in single-use cups or by fountains, located so as to be readily 
accessible to all workers. 
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The standard was expected to reduce heat-related deaths and injuries, urinary tract infections, and 
exposure to agrichemicals and agrichemical residue. 

The standard took effect May 30, 1987 for potable drinking water, and July 30, 1987 for toilets and 
hand washing facilities. 
(www.dol.gov/esa/whd/regs/compliance/whdfs51.pdf; 
www.safetyinfocur.com/factsheets/OSHA9225.html) 

Data Analysis 

Data presented are simple prevalences of exposures, health outcomes, provision of sanitary facilities, 
use of PPE, pesticide safety training, as well as standard errors for these estimates. In addition to 
an overall prevalence, we looked at the data from four different perspectives. Two of these reflect 
the situation of the farmworkers themselves, and include migrant status and years in U.S. farm 
work. The other two reflect the worksite, and include the number of employees on the farm and 
crop category. Stratifications were not meant to imply causation, but only to describe the data. More 
sophisticated analyses of the data are being carried out and may enable us to clarify the relationships 
between these variables and the health data. 

Multiple logistic regression analyses were performed to assess the association between all dependent 
variables with two categories and the four classification variables, including years working in 
farm work in the United States, migrant status, number of farmworkers employed on farms, and 
crop categories. Multiple linear regression models and generalized multinomial logit models were 
applied to continuous dependent variables and dependent variables with more than two categories, 
respectively. 

Satterthwaite-adjusted Chi-square statistics were used to test whether any prevalence differences 
exist among different levels of each classification variable. All tests were two-sided with statistical 
significance defined as p<0.05. SUDAAN statistical software was used because of the complex 
survey design of the NAWS [Babubhai 1997]. Data were weighted to estimate population means 
and prevalence. Variances were estimated assuming with replacement sampling and employing the 
Taylor series linearization method. The prevalences were calculated using the weight supplied by 
DOL. 

Standard Error 
The proportions reported in this document are based on a sample (see Appendix E) of the 
farmworker population. The deviation of a sample estimate (in the case of this report, percentages 
and means) from the value that would have been obtained if the entire population had been studied 
is called the standard error (se). The se of an estimate is a measure of the variation among the 
estimates from the possible samples and, therefore, is a measure of the precision with which an 
estimate from a sample approximates the average result of all possible samples. In other words, se is 
a measure of the accuracy of a given estimator. In this publication, the estimator is the prevalence (i.e. 
percentage of workers trained, percentage of workers with musculoskeletal discomfort or pain) or in 
some cases the mean of a variable (i.e. age, highest grade). 
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Participation RatesParticipation Rates

For any survFor any surveyey, it is important to determine the participation rate of the potential respondents. There, it is important to determine the participation rate of the potential respondents. There 
are many different reasons why potential respondents may not participate in a survare many different reasons why potential respondents may not participate in a surveyey, including lack, including lack 
of interest, lack of time, fear of reprisals, or some other reason. When participation rate is low and theof interest, lack of time, fear of reprisals, or some other reason. When participation rate is low and the 
cause for nonparticipation is related to the outcomes being measured by the survcause for nonparticipation is related to the outcomes being measured by the surveyey, then the surv, then the surveyey 
results may be “biased.” This means that the findings may either ovresults may be “biased.” This means that the findings may either overestimate or underestimate theerestimate or underestimate the 
true conditions of the target population being studied. For example, those farmwtrue conditions of the target population being studied. For example, those farmworkers who havorkers who havee 
experienced a health problem may be more motivexperienced a health problem may be more motivated to fill out a survated to fill out a survey about health problems thaney about health problems than 
healthy whealthy workers. orkers. Another scenario may be that farmwAnother scenario may be that farmworkers who workers who work for employork for employers with poorers with poor 
wworking conditions may fear reprisals by the employorking conditions may fear reprisals by the employer and may not participate.er and may not participate.

The NAThe NAWS is particularly complicated with regard to measuring participation rate, because poorWS is particularly complicated with regard to measuring participation rate, because poor 
participation can be an issue at each phase of the complex multistage manner in which the samplingparticipation can be an issue at each phase of the complex multistage manner in which the sampling 
is conducted. The growis conducted. The growers havers have the right to refuse participation and must first agree to allow thee the right to refuse participation and must first agree to allow the 
interviewinterviewers on their property before any farmwers on their property before any farmworker can be invited to participate. orker can be invited to participate. As a result, theAs a result, the 
participation rate should be examined at the growparticipation rate should be examined at the grower stage follower stage followed by the farmwed by the farmworker stage.orker stage. 

PParticipation rates for the NAarticipation rates for the NAWS survWS survey wey was estimated through an in depth analysis of participationas estimated through an in depth analysis of participation 
rates in a random sample of 14 of the 54 participating county clusters and is described in detail belowrates in a random sample of 14 of the 54 participating county clusters and is described in detail below.. 
In summary in those 14 counties, a list of 259 potential growIn summary in those 14 counties, a list of 259 potential grower participants wer participants was devas developed of whicheloped of which 
53% w53% were successfully contacted and invited to participate. Of those growere successfully contacted and invited to participate. Of those growers invited, 71% agreed toers invited, 71% agreed to 
participate. Once a growparticipate. Once a grower has agreed to participate, a random sample of farmwer has agreed to participate, a random sample of farmworkers employorkers employed byed by 
that growthat grower is invited to participate in the studyer is invited to participate in the study. In those 14 counties, 76% of invited farmw. In those 14 counties, 76% of invited farmworkersorkers 
completed the survcompleted the surveyey. It is difficult to determine the impact of nonparticipation on the results. It is difficult to determine the impact of nonparticipation on the results 
presented in this report. If growpresented in this report. If growers with less favers with less favorable worable working conditions avorking conditions avoid participation or ifoid participation or if 
farmwfarmworkers fear reprisal and either underreport concerns or do not participate, the results couldorkers fear reprisal and either underreport concerns or do not participate, the results could 
underestimate the true prevunderestimate the true prevalence of health effects or advalence of health effects or adverse werse working conditions.orking conditions.

Grower Participation RateGrower Participation Rate
TTo date, the approach to constructing growo date, the approach to constructing grower lists has been as inclusiver lists has been as inclusive as possible. The backbonee as possible. The backbone 
of the list is data on growof the list is data on growers in the SIC code ers in the SIC code CrCrop Prop Productionoduction who participate in the unemployment who participate in the unemployment 
insurance (UI) system. Since UI eligibility in agriculture differs from other industries and by State,insurance (UI) system. Since UI eligibility in agriculture differs from other industries and by State, 
covcoverage verage varies dramaticallyaries dramatically. California and W. California and Washington havashington have near unive near universal coversal coverage while manyerage while many 
states exclude small farms. In addition, states exclude small farms. In addition, one or twone or two States havo States have historically refused to supply UI datae historically refused to supply UI data 
to the NAto the NAWS. The UI list, while a good start, does not provide sufficient information. In addition, theWS. The UI list, while a good start, does not provide sufficient information. In addition, the 
information is a yinformation is a year or so out of date. UI data is supplemented by a vear or so out of date. UI data is supplemented by a variety of techniques includingariety of techniques including 
obtaining local lists, reviewing local directories and seeking information from knowledgeable personsobtaining local lists, reviewing local directories and seeking information from knowledgeable persons 
(e.g., extension agents). The quality of this additional information v(e.g., extension agents). The quality of this additional information varies from excellent to pooraries from excellent to poor..

TTo evo evaluate participation at the stage of the growaluate participation at the stage of the grower selection, the grower selection, the grower lists in 14 randomly selecteder lists in 14 randomly selected 
counties from the 1999 NAcounties from the 1999 NAWS wWS were reviewere reviewed (See Figure 1). Oved (See Figure 1). Overall, in these 14 counties, there werall, in these 14 counties, there wereere 
468 468 growgrowers ers on on the the lists. lists. GrowGrowers ers wwere ere randomly randomly ordered ordered and and interviewinterviewers ers attempted attempted to to contact contact themthem 
and interview farmwand interview farmworkers in that orderorkers in that order. When they completed the allotted number of interviews. When they completed the allotted number of interviews 
for that countyfor that county, they stopped contacting grow, they stopped contacting growers and movers and moved on to the next sampled countyed on to the next sampled county. In these. In these 
14 counties, 259 grow14 counties, 259 growers wers were contacted randomlyere contacted randomly. Interview. Interviewers wers were asked to make twere asked to make two attempts too attempts to 
contact a growcontact a grower and to use a ver and to use a variety of means (phone, in person) and to try different dates and times.ariety of means (phone, in person) and to try different dates and times. 
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This first step in the contact process was to determine whether the grower was eligible to participate 
in the survey. The major reasons for ineligibility were as follows: 

(1) Not being an active farm 
(2) Not currently employing farmworkers 
(3) Being engaged in livestock rather than crop production 

In this sample, the most common cause for a grower not to participate was the interviewers’ inability 
to contact the grower to determine eligibility. Table 2 shows the reasons why eligibility could not be 
determined in 122 (47%) of the 259 growers. Some of these reasons could be interpreted as refusals, 
such as phone calls not being returned, but others are less clear, such as not being able to locate the 
address of the grower. 

Table 2. Reason for indeterminate eligibility of growers 

Reason Number of growers
reason applies to 

Incomplete contact, nobody around  28 
Incomplete contact, answering machine  22 
Incomplete contact, person unavailable  13 
Unable to determine, unable to locate address  20 
Unable to determine, address out of county 
— unsure if fields in county  12 
Unable to determine, (other)  27 

Total 122 

Of the remaining 137 growers who were contacted, 87 (64%) were determined to be eligible, 
suggesting that as many as one-third of the growers on the grower lists may be ineligible. Of these 
87 growers, 62 (71%) agreed to participate in the survey, but interviews were only completed at 47 
growers (54%). 

There are various reasons why interviews may not be completed even when the grower has agreed to 
participate. Very few growers can accommodate the interviewer on the day they are first approached. 
Most of those who cooperate ask the interviewer to come back in a few days to better accommodate 
work schedules or for other reasons such as a foreman or ranch manager needs to obtain approval 
from the owner. In some cases, growers are contacted later in the visit because they are further down 
the list, and the interviewer never returns because he has already met his quota of interviews. 
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468 Growers on list in 14 counties 

Complete contacts Unable to contact 
(137) (122 ) 
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  Answering machine (22)
  Person unavailable (13) 
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  address (20)
  Out of country (12)
  Other (27) 
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No farmworkers during Refused (25) Agreed (62) 
year (21)
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No farmworkers during 

visit (3) 

Not a farm (2) 

Wrong address (1) 

New owners, not on list (1) 
Same workers as at other 

    establishment (1) 




Do not want to participate (20)
 Interviews Interviews not conducted (15):
 
Will not give name of
 conducted Come back when not busy (7) 

contractor (4) 
 (47) Unable to complete interview for other 

Past negative interviewer 
 reasons (5) 

experience (1) 
 Unreasonable conditions for completing
 

interview (2) 

Return on specific date, but date after 

interview period (1) 


Chapter 3: Methodology 

Figure 1. Grower participation in NAWS 

Farmworker Participation Rate 
Participation rate of farmworkers was also determined through this same review of interviewer 
records from October 1998 through September 1999. Although full cooperation was obtained from 
47 growers, sufficient interviewer data necessary to determine participation rate of farmworkers 
was only available for 29 growers. The omission of the necessary data appeared to be random 
interview error and, thus, it should not result in biased estimates. These 29 eligible growers had 261 
farmworkers, and 199 (76%) of them participated in the study. We do not know why the other 24% 
refused to participate. 
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Chapter 4: Results 

Note. Corresponding data tables are located at the end of each section. 

Part One: Demographics 

Section One: Summary 
This section summarizes demographic variables of the farmworker population surveyed in the 
Occupational Health Supplement. For the reader’s convenience, complete data regarding demographic 
variables from the NAWS is located in Table 3 in Section 2. For a fuller discussion of demographic and 
workplace characteristics, see the DOL NAWS research reports: www.doleta.gov/agworker/naws.cfm. 

National origin 

Of the 1.8 million workers performing hired 
agricultural crop work in the United States, 
more than four-fifths (84%) were foreign-
born. Nearly all (97%) of these foreign-born 
workers were born in Mexico. See Figure 2. 

Figure 2. National Orgin of Farmworkers 

16% 1%16% 1%

MexicoMexico

1%1%
Other Latin AmericaOther Latin America

United StatesUnited States

OtherOther

82%82%

Migration (Table 3): The three exclusive migrant 
types used in these analyses are as follows: 

Newcomer 

A farmworker who was born outside the United 
States and entered the United States in the year 
preceding the interview. Excluded from this category 
were workers who had any farm-work, non-work, or 

non-farm work period in the United States for 12 
months or more preceding the interview.1 

Follow-the-crop farmworker 

A farmworker who has had more than one U.S. 
farm work job and the jobs have been more than 
75 miles apart. This assumes that they would have 
to establish a temporary domicile at or near the 
second job site. Follow-the-crop farmworkers can 
be either U.S.- or foreign-born. 

Shuttle farmworker 

A farmworker who moves once for agricultural 
employment during the year then returns to 
a “home base” to live for the remainder of the 
year and may work at some other job but not in 
agriculture. (If they did work in agriculture, they 
would be considered “follow-the-crop”). Shuttle 
farmworkers can be either U.S.- or foreign-born. 

Approximately one-half (51%) of the farmworkers 
reported that they migrate, meaning they were 
newcomers, follow-the-crop, or shuttle migrants. 
The remaining 49% of the farmworkers were 
settled(see Figure 3). Of the workers who migrate, 
34% reported leaving family members behind, 
including spouses and children. 

1According to the work grid. See page A-8, Survey 

Instrument.
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Figure 3. Hired Farmworkers by 
Migrant Status 

2323% 49% 

SettledSettled

ShuttleShuttle
8% 

Follow- the- cropFollow- the- crop

NewcomerNewcomer
221% 

Ethnicity 

The majority of farmworkers were Latino 
(88%) and of Mexican heritage (86%) (see 
Figure 4).Since there are very few non-Latino 
hired farmworkers, it will not be possible to 
analyze racial/ethnic groups of farmworkers 
in the NAWS separately. Nevertheless, 
non-Latinos may be excluded to determine 
whether health effects are more pronounced 
among Latino farmworkers. Other more 
regionalized studies may be needed to 
analyze the occupational health of racial/ 
ethnic groups other than Mexican-born, 
Latino farmworkers as separate populations. 

Figure 4.Ethnicity of Farmworkers 
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2%2%

1%1%
MexicanMexican

5%5%
Mexican- AmericanMexican- American

Puerto RicanPuerto Rican

Other HispanicOther Hispanic

Other ethnicityOther ethnicity
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Gender 

The farmworkers were predominantly male 
(78%). Since only 22% were female, we opted 
not to stratify the data by sex. 

Age 

The median age of farmworkers was 29. The 
mean age was 31 and ranged 
from 14 to 75. 

Income

 More than half of farmworkers (54%) had 
yearly earnings (in the United States) below 
poverty level. This excludes farmworkers 
who were not present in the United States for 
the whole previous calendar year. 

Immigration status 

A large proportion of farmworkers (53%) did 
not have legal authorization to work in the 
United States. See Figure 5. 

Figure 5. Immigration Status of 
Farmworkers 

18%18%
1%1%

CitizenCitizen

Green cardGreen card

53%53% UnauthorizedUnauthorized

Work authorizationWork authorization

28%28%

18 



Chapter 4: Results 

Section Two: Demographic and Work Characteristics of Farmworkers 

Table 3 describes the demographic and work characteristics of hired farmworkers surveyed from 
October 1, 1998 to September 30, 1999. These data come from the core NAWS questionnaire and are 
presented so that the demographic data are available for the same year the health data are provided. 

Table 3. National Agricultural Workers Survey 
means, proportions, and standard errors (SE) for 
demographic and work characteristics of farmworkers, 
October 1998—September 1999 

Variable  Mean (se)1  % (se)1 

Age ...........................................................................................  31.4 (0.7) 
Male sex ...................................................................................... 78.0 (2.5) 
Foreign born............................................................................... 84.0 (2.8) 

Years in the United States (for those foreign born) ..............  8.5 (0.7) 

Place of birth 
Mexico ........................................................................................ 81.7 (3.1) 
Other Latin America .................................................................  1.4 (0.6) 
United States .............................................................................. 16.0 (2.8) 
Other ......................................................................................  0.9 (0.5) 
Race 
White ........................................................................................ 53.0 (2.9) 
Black/African American ...........................................................  4.6 (1.6) 

American Indian/ Alaska Native/Indigenous.......................  6.8 (2.0) 

Asian/Native Hawaiian/Pacific Islander................................  0.7 (0.4) 
Other ........................................................................................ 34.9 (3.0) 
Ethnicity (Hispanic) 
Mexican....................................................................................... 80.6 (3.2) 
Mexican-American....................................................................  5.0 (0.9) 
Puerto Rican...............................................................................  1.0 (0.3) 
Other Hispanic ..........................................................................  1.7 (0.4) 
Other Ethnicity (non Hispanic)............................................... 11.1 (2.7) 
Family status 
Nuclear family member lives in household.......................... 40.5 (3.1) 
Marital status of farmworker 

Married............................................................................... 53.7 (1.9) 
Separated/divorced/widowed ........................................  5.2 (1.2) 
Single .................................................................................. 41.1 (2.3) 

Children 
Children in household .....................................................  0.8 (0.1) 
Nonresident children less than 18..................................  0.4 (0.0) 
Total children.....................................................................  1.2 (0.1) 

Family composition 
Farmworker is a parent.................................................... 48.1 (2.2) 
Farmworker lives with parents ...................................... 
Farmworker married but does not have children........

11.3 (1.4) 
2.0 (0.5) 

Other................................................................................... 38.6 (2.2) 
1 (se) – Standard Error. continued 
Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 3. National Agricultural Workers Survey 
means, proportions, and standard errors (SE) for 
demographic and work characteristics of farmworkers, 
October 1998—September 1999 (continued) 

Variable  Mean (se)1  % (se)1 

Language 
Primary Language 

Spanish ............................................................................... 87.1 (2.9) 
English................................................................................ 10.6 (2.7) 
Other...................................................................................  2.3 (0.6) 

Ability to read English 
Not at all............................................................................. 60.5 (3.7) 
A little ................................................................................. 21.7 (1.9) 
Somewhat ..........................................................................  4.3 (0.7) 
Well ..................................................................................... 13.6 (2.6) 

Ability to speak English 
(for those whose primary language is not English) 

Not at all............................................................................. 49.1 (3.7) 
A little ................................................................................. 27.9 (1.8) 
Somewhat ..........................................................................  7.0 (1.2) 
Well ..................................................................................... 16.0 (2.9) 

Education 
Highest grade completed......................................................... 6.8 (0.2) 
Participation in adult education.............................................. 21.6 (2.5) 
Income 
Family income below Federal 
poverty level .............................................................................. 54.1 (3.4) 
Percentage of farmworkers by 
Family income categories (U.S. earnings) 

<$500................................................................................... 16.7 (3.2) 
$500–$999...........................................................................  1.9 (0.8) 
$1,000–$2,499.....................................................................  5.0 (1.2) 
$2,500–$4,999.....................................................................  7.0 (1.3) 
$5,000–$7,499.....................................................................  9.3 (1.6) 
$7,500–$9,999..................................................................... 13.2 (1.7) 
$10,000–$12,499................................................................. 11.3 (0.9) 
$12,500–$14,999.................................................................  8.5 (0.8) 
$15,000–$17,499.................................................................  6.6 (0.6) 
$17,500–$19,999.................................................................  4.6 (0.6) 
$20,000–$24,999.................................................................  7.2 (1.4) 
$25,000–$29,999.................................................................  3.8 (0.7) 
$30,000–$34,999.................................................................  3.2 (1.2) 
$35,000–$39,999.................................................................  0.7 (0.2) 
>$40,000..............................................................................  1.2 (0.4) 

Immigration status 
Citizen ........................................................................................ 18.3 (2.8) 
Green card.................................................................................. 27.5 (2.5) 
Unauthorized............................................................................. 53.3 (3.6) 
Work authorization...................................................................  0.9 (0.3) 
Legal application 
Legalization applicant .............................................................. 14.8 (1.6) 
Family program......................................................................... 10.3 (1.6) 
Other authorization ..................................................................  5.4 (2.0) 
Unauthorized............................................................................. 53.3 (3.6) 
Citizen by birth.......................................................................... 16.3 (2.8) 

1 (se) – Standard Error. continued 
Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 3. National Agricultural Workers Survey 
means, proportions, and standard errors (SE) for 
demographic and work characteristics of farmworkers, 
October 1998—September 1999 (continued) 

Variable  Mean (se)1  % (se)1 

Work characteristics 
Years in farm work....................................................................  8.7 (0.6) 
Hourly wage .............................................................................. $6.47 ($0.12) 
Number of weeks spent abroad..............................................  10.9 (1.4) 
Number of weeks doing 
farm work in the United States ...............................................  27.1 (1.0) 
Number of weeks doing 
non-farm work in the United States. ......................................  3.4 (0.7) 
Number of weeks 
not working in the United States. ...........................................  7.8 (0.6) 
Hours worked last week in farm work ..................................  41.0 (0.9) 
Employer 

Grower............................................................................... 72.1 (6.2) 
Farm labor contractor ...................................................... 28.0 (6.2) 

Method of payment 
Hourly ................................................................................ 79.8 (3.4) 
By piece .............................................................................. 15.2 (2.6) 
Salary..................................................................................  2.8 (1.3) 
Combination of hourly and by piece .............................  2.3 (1.0) 

Equipment expenses covered by 
Grower/contractor............................................................ 69.0 (4.9) 
Farmworker ...................................................................... 11.4 (3.0) 
Farmworker pays some...................................................  7.6 (1.8) 
Equipment not needed .................................................... 11.1 (3.2) 
Other...................................................................................  1.0 (0.4) 

Housing 
Farmworker rents from non-employer .................................. 57.6 (4.8) 
Employer provides free housing 
for farmworker .......................................................................... 13.9 (3.1) 
Farmworker owns the house................................................... 17.2 (2.9) 
Farmworker rents from employer ..........................................  2.1 (0.7) 
Employer provides free housing for 
farmworker and his/her family...............................................  4.5 (1.4) 
Farmworker rents from government 
or other institution ....................................................................  3.2 (1.0) 
Farmworker receives free  housing 
from government or other institution....................................  0.5 (0.3) 
Method of transportation to work 
Carpool ....................................................................................... 38.1 (3.0) 
Drive car ..................................................................................... 35.9 (2.9) 
Labor bus.................................................................................... 18.2 (4.0) 
Public transportation ................................................................  0.4 (0.3) 
Walk ...........................................................................................  6.8 (1.9) 
Other ........................................................................................  0.6 (0.2) 

1 (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Chapter 4: Results 

Section Three: Demographic Variables Stratified by Years of Work on U.S. 
Farms 
Table 4 presents demographic variables by years of U.S. farm work to demonstrate where workers 
fall within the stratifications presented throughout the rest of the tables. The following is a summary 
of the demographic variables as they relate to years of U.S. farm work. 

Note. Please refer to Table 4 for data Figure 7. Percentage of Workers 
pertaining to this section. Without Legal Authorization to Work in 

the U.S. by Years of U.S. Farm Work 

�
 As would be expected, the average age 
of the farmworkers increased as years 
of farm work in the U.S. increased 
(see Figure 6). 

Figure 6. Mean Age of Farmworkers 
by Years of U.S. Farm Work 
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�	 The percentage of farmworkers who 

spoke English only “a little” or “not at 
all” was 90% for those with less than 
one year of U.S. farm work. On the other 
hand, the percentage of workers who 
spoke English only “a little” or “not at 
all” was substantially lower (67%) for 
those with more than 9 years of U.S. 
farm work. 

Years of US farm work	 

00

�	 Farmworkers with more than 9 years 
and with less than 1 year of work on 
U.S. farms were more likely to be male 
(85% and 81%, respectively) than those 
with 1 to 9 years of work on U.S. farms 
(1 to 4 years, 72%; 5 to 9 years, 68%). 
The probability that farmworkers were 
female was highest in the 1 to 4 years 
(28%) and 5 to 9 years (32%) categories. 

�	 There were fewer immigration-
authorized workers in their first year of 
farm work (11%). Still, a number of 
workers with more years of farm 
work were without legal work 
authorization (see Figure 7). 

�	 Approximately two-thirds of workers 
with more than 4 years of farm work 
were settled, meaning they did not move 
for work. 

�	 More than one-third of farmworkers 
worked in fruit and nut crops; about 
one-fourth worked in vegetable crops. 
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Table 4. National Agricultural Workers Survey demographic variables 
by years of work on U.S. farms October 1998—September 1999 

SD 
Years working in farm work in the United States 

Total <1 yr 1–4 yrs 5–9 yrs  >9 yrs 

• Age (mean) .......................................................  

Mean (se)1 Mean (se) 1 Mean (se) 1 Mean (se) 1  Mean (se) 1 

31.4 (0.7) 25.0 (0.6) 25.4 (0.9) 30.0 (0.7) 40.0 (0.6)

 % (se) 1  % (se) 1  % (se) 1  %  (se) 1             % (se) 1 

• Gender male.....................................................  77.9 (2.5) 80.6 (2.8) 72.0 (6.0) 68.0 (5.0) 84.5 (3.0)
 
• Not authorized (cannot legally
    work in the United States) .............................  53.4 (3.6) 88.7 (3.9) 68.1 (6.1) 71.0 (3.3) 12.2 (1.6)
 
• Speak English	1 

 Not at all/a little ............................................... 77.0 (3.4) 90.3 (3.8) 75.6 (4.7) 81.9(3.2) 67.0 (3.7) 
• Payment  

Hourly .......................................................... 79.8 (3.4) 75.9 (5.8) 84.5 (3.7) 83.5 (2.6) 77.6 (4.1) 
Piece rate........................................................... 15.2 (2.6) 21.0 (5.3) 13.1 (3.4) 13.3 (2.3) 13.6 (2.5) 
Combination of hourly 
and piece rate................................................... 2.3 (1.0) 2.4 (1.5) 1.2 (0.6) 1.8 (0.9) 3.1 (1.3) 
Salary .......................................................... 2.8 (1.3)  0.8 (0.5) 1.2 (0.7) 1.5 (0.7) 5.8 (3.2) 

• Employer  

Farm labor contractor ..................................... 28.0 (6.2) 36.8 (7.4) 25.4 (6.5) 28.5 (7.1) 23.8 (5.8) 
Grower.............................................................. 72.0 (6.2) 63.2 (7.4) 74.6 (6.5) 71.5 (7.1) 76.2 (5.8) 

• Migrant type  

Newcomer ........................................................ 22.5 (3.5) 84.4 (4.2) 10.6 (2.6) 0.0 (0.0) 0.0 (0.0) 
Follow-the-crop ............................................... 7.6 (1.5) 0.5 (0.3) 11.1 (3.0) 8.0 (2.2) 9.7 (2.0) 
Shuttle .............................................................. 21.2 (2.7) 5.0 (1.7) 30.6 (6.7) 23.1 (4.2) 24.9 (3.2) 
Settled .............................................................. 48.7 (3.9) 10.2 (3.1) 47.7 (5.8) 69.0 (5.0) 65.4 (3.8) 

• Number of farmworkers 
    employed on farm 

1–10 .............................................................. 4.5 (1.0) 2.2 (0.9) 5.2 (1.5) 4.9 (1.2) 5.2 (1.1) 
11–50 .............................................................. 40.7 (5.9) 42.7 (9.0) 38.0 (6.3) 42.1 (8.1) 40.5 (5.9) 
51–150 .............................................................. 26.8 (4.2) 30.2 (6.0) 20.8 (4.5) 24.4 (4.7) 29.6 (5.0) 
151+ .............................................................. 28.1 (6.2) 24.9 (7.4) 36.0 (7.7) 28.7 (6.9) 24.7 (6.2) 

• Crop category  

Field crops ........................................................ 15.4 (2.5) 12.9 (3.2) 11.3 (2.7) 11.9 (3.0) 21.1 (4.0) 
Fruits and nuts................................................. 38.5 (8.0) 41.8 (10.8) 33.1 (8.2) 46.7 (10.0) 36.1 (7.1) 
Horticulture ..................................................... 16.3 (4.5) 13.8 (5.2) 25.8 (8.8) 10.6 (3.0) 14.2 (4.1) 
Vegetables......................................................... 25.9 (6.9) 29.0 (10.1) 22.5 (7.5) 25.8 (7.2) 23.3 (5.6) 
Miscellaneous/multiple .................................. 5.1 (1.4) 2.6 (1.1) 7.3 (3.2) 5.0 (1.6) 5.2 (1.6) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence or mean between two or more levels of the stratification

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

(se) – Standard Error. 

Note.  Due to rounding, some column totals may not add up to exactly 100 percent. 
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Part Two: Data from the Occupational Health Supplement 

Starting with Table 5, tables are in the order that the questions appear in the Occupational Health 
Supplement questionnaire (see Appendix A). 

Section One: Participation in Pesticide Safety Training Programs 
Tables 5–8 show farmworker participation in pesticide safety training programs for the total 
population and stratified by years in U.S. farm work, migrant status, number of workers employed 
on the farm, and crop category. 

The NAWS Occupational Health Supplement included questions regarding the WPS to determine 
whether workers are being adequately trained in pesticide safety. Many of the questions in the 
Supplement are based on the last 12 months before the interview. However, given that the WPS 
mandates that all workers must be retrained every 5 years [EPA 1993], a question on whether the 
worker had received pesticide training in the last 5 years was included. 

Pesticide safety training overall 

Approximately one-third of farmworkers had 
not received any pesticide safety training in 
the last 5 years (See Table 5 and Figure 8). 

� As might be expected, newcomers were 
less likely than follow-the-crop migrants, 
shuttle migrants, or settled workers to 
have received some pesticide safety 
training within the last 12 months (44%, 

Pesticide safety training by years 
working in U.S. farm work, migrant 

58%, 76% and 69%, respectively) 
(Table 6). 

status, number of employees on the � Workers on farms with more than 
farm, and crop category 

Only 41% of workers with less than 1� 
year of work on U.S. farms received some 

fifty workers were more likely to have 
received some training within the last 
12 months than those on farms with 

pesticide safety training during the last 12 
months versus 71% for those with 1 to 4 

fewer than fifty workers (Table 7). 

years and 72% for those with five years or 
more (Table 5). 

� The likelihood of not receiving pesticide 
safety training at any time during the 
last five years was highest for workers 

Figure 8. Pesticide Safety Training in field crops (52%) when compared to 
all other crop categories (Table 8) (see 
Figure 9). 

Last 12 months with 
current employer 

Last 12 months with 
former employer 

1 to 5 years ago 

None in last 5 years 

33% 

3% 

3%3% 

6161% %

33%

3%
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Figure 9. Percentage of Workers Workers in fruit and nuts (36%) and in 
vegetables (32%) reported more informal 
training than workers in other crop 
categories. Most farmworkers (79%) reported 
training that lasted an hour or less. Despite 
the fact that 32% of vegetable workers 
reported informal training, they were the 
most likely (31%) to report training that 
exceeded one hour (Table 8). 

Language of pesticide safety training 

Eighty-four percent of workers trained said 
that their training was in Spanish, 12% said it 
was in English, and 4% said it was bilingual 
(Spanish and English) (see Table 5 and 
Figure 11). 

Reporting No Pesticide Safety 
Training Any Time During the Last 
Five Years by Crop Category 
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Formal versus informal training 

For those who were trained, 28% reported 
that the training consisted of informal 
training in the fields. Workers with less than 
1 year of work on U.S. farms were more 
likely to have been informally trained; those 
with more years of work on U.S. farms were 
more likely to have been formally trained 
(see Table 5 and Figure 10). 

Figure 10. Percentage of Workers 
Whose Pesticide Safety Training 
Consisted of Informal Instructions in 
the Field by Years of U.S. Farm Work 
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Figure 11. Language of Training 
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Training was for the most part carried out 
in the worker’s primary language (95%), 
though 5% were still trained in a language 
other than their primary (Table 5). Follow­
the-crop migrants were the group least likely 
to receive training in their primary language 
(91%) compared to shuttle migrants, 
newcomers, and settled workers (all, 95%) 
(Table 6). In addition, those on farms with 
fewer workers were less likely to receive 
training in their primary language than those 
on farms with more workers (see Table 7 
and Figure 12). Finally, the probability that 
training was conducted in a farmworker’s 
primary language was lowest in field 
crops (90%) compared with all other crop 
categories (Table 8). 
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Figure 12. Percent of Workers who Pesticide safety training 

certification card 

Roughly 70% of farmworkers trained in the
last 12 months did not receive a certification 
card for pesticide safety training (Table 5). 
Those with less than 5 years of U.S. farm 
work were the least likely to have received a 
pesticide training card in the last 12 months 
compared to those with more years of U.S. 
farm work (see Table 5 and Figure 14). 
Newcomers were also less likely (15%) than
follow-the-crop (32%), shuttle (33%), and 
settled farmworkers (32%) to have received a 
pesticide training card in the last 12 months 
(Table 6). 

Received Pesticide Safety Training in 
Their Primary Language by Number 
of Farmworkers Employed on Farm 
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Training based on requirements by 
EPA’s WPS Figure 14. Farmworkers Trained in 
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Figure 13. Percentage of Workers 
Reporting Training that Covered 
Three WPS Required Topics, by Years 
of U.S. Farm Work 

100%100%

%
 R

e
p

o
rt

in
g

 T
ra

in
in

%
R

e
p

o
rt

in
g

T
ra

in
in

g 808 %0%

606 %0%

404 %0%

202 %0%

0%0%

C
o

v
e
re

d
 W

P
S
 T

o
p

ic
s

C
o

v
e
re

d
W

P
S

T
o

p
ic

s

<1 yr<1 yr 1–4 yrs1–4 yrs 5–9 yrs5–9 yrs >9 yr> s9 yrs

Years of farm worYears of farm wo krk

26 



Chapter 4: Results 

Table 5. National Agricultural Workers Survey 
participation in pesticide safety training programs 
by years of work on U.S. farms, 
October 1998—September 1999 

Years working in farm work in the United States

 Total <1 yr 1–4 yrs 5–9 yrs >9 yrs 
Pesticide safety training SD % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Did you receive training in the safe use of pesticides? 
• Received some pesticide training, 

during the last 12 months.................................................  64.1 (3.5) 41.1 (4.1) 70.7 (5.4) 71.5 (7.3) 71.5 (4.0) 
With your current employer, 
during the last 12 months.................................................  60.9 (3.7) 38.6 (4.3) 66.6 (5.7) 66.4 (6.8) 68.9 (4.3)

    With former employer, 
during the last 12 months................................................. 3.3 (0.7) 2.6 (1.1) 4.1 (1.6) 5.1 (1.7) 2.6 (0.6) 

• No pesticide training in the last 12 months but did 
receive training in the last 5 years...................................  2.6 (0.5) 0.3 (0.2) 0.9 (0.4) 1.9 (0.5) 5.6 (1.3) 

• No pesticide training any time during the last 5 years  33.3 (3.4) 58.6 (4.1) 28.4 (5.2) 26.6 (7.2) 23.0 (3.8) 
• How was the training delivered?

 Informal (informal instructions in the field)** ..............  27.9 (6.8) 52.0 (9.7) 26.9 (8.0) 24.0 (8.8) 21.8 (4.8)
 Formal (video, audio, written material, class) ..............  71.7 (6.8) 48.0 (9.7) 72.8 (8.0) 75.8 (8.8) 77.7 (4.8) 

• How long was the training or instructions?
 <½ hour............................................................................... 8.7 (1.7) 10.4 (3.8) 9.4 (2.7) 9.1 (1.9) 7.5 (1.7)
 ½ hour–1 hour ................................................................... 70.2 (3.5) 70.8 (7.8) 75.1 (4.9) 66.6 (5.4) 68.4 (4.1)

     >1 hour ................................................................................ 20.8 (3.5) 18.0 (7.4) 15.5 (4.3) 24.0 (5.4) 23.7 (3.7) 
• Who trained or instructed you?*** 

Grower or grower’s staff .................................................. 67.5 (3.7) 70.1 (7.4) 69.8 (4.7) 66.6 (4.1) 65.6 (4.3) 
Farm labor contractor or 
farm labor contractor’s staff.............................................  13.8 (3.4) 21.8 (8.0) 18.5 (3.7) 11.7 (3.0) 9.1 (2.2) 
Government agency..........................................................  14.5 (1.8) 5.0 (2.7) 9.5 (2.5) 15.1 (2.6) 20.6 (2.9) 
Insurance company...........................................................  5.1 (1.3) 2.3 (1.3) 3.4 (1.1) 8.0 (2.4) 5.8 (1.4) 
Other ................................................................................... 3.5 (1.1) 2.7 (1.7) 2.6 (1.2) 4.9 (2.3) 3.7 (1.1) 

• In what language(s) was the training or instructions 
delivered?
 

English only ........................................................................  11.5 (3.0) 7.1 (4.0) 7.8 (3.3) 9.1 (2.9) 16.2 (3.7)
 
Spanish only........................................................................  84.0 (3.5) 90.5 (4.3) 89.1 (3.6) 87.6 (3.2) 77.2 (4.3)
 
Other language ................................................................... 0.7 (0.4) 0.6 (0.4) 0.6 (0.4) 1.2 (0.7) 0.6 (0.5)
 
Bilingual English/Spanish.................................................  4.1 (1.2) 2.2 (1.1) 2.7 (1.1) 2.3 (1.0) 6.5 (2.0)
 

• Was training in worker’s primary language? ................ 94.9 (1.2) 95.2 (2.1) 94.8 (2.1) 93.7 (1.7) 95.4 (1.1)
 

• Did the training cover the following topics required 
     by EPA’s Worker Protection Standard? 

How soon you can enter a field 
treated with pesticides ...................................................... 97.8 (0.6) 99.2 (0.5) 97.7 (0.9) 95.5 (1.6) 98.4 (0.8)
 
Illness or injuries due to pesticides .................................  94.3 (1.0) 85.8 (4.2) 94.7 (1.6) 94.9 (1.1) 96.8 (1.0)
 
Where to go or who to contact for emergency 

medical care........................................................................  90.1 (1.5) 75.4 (5.8) 90.5 (2.4) 93.7 (1.0) 93.4 (1.4)
 

• Did the training cover all three topics: 
    Reentry, illness, and emergency care..............................  88.6 (1.5)  73.1 (6.2)  88.9 (2.7)  90.7 (1.6)  92.8 (1.4)
 
Did you ever receive a certification card for training or 
instructions in the safe use of pesticides? 
• Received a certification card for 

pesticide safety training.....................................................  20.6 (3.0)  5.8 (1.8)  20.9 (6.5) 26.1 (4.5)  27.5 (3.5)
 
• 	Farmworkers trained in last 12 months, 
    who received a certification card for 
    pesticide safety training ....................................................  29.9 (4.7)  14.2 (4.4)  29.1 (8.7) 35.3 (6.1)  33.8 (4.8)
 
 	 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

**	1 ”Informal” refers to the response “informal instructions in the field.” If the respondent also reported “formal” training, they are not included in this category. 

***	 May report more than one source of training.
 
1 (se) – Standard Error. 


Note. Due to rounding, some column totals may not add up to exactly 100 percent.
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Chapter 4: Results 

Table 6. National Agricultural Workers Survey 
participation in pesticide safety training programs 
by migrant status, October 1998—September 1999 

Pesticide safety training SD 

Total 

% (se)1 

Newcomer 

% (se) 1 

Migrant status 
Follow­
the-crop Shuttle 

% (se) 1 % (se) 1 

Settled 

% (se) 1 

Did you receive training in the safe use of pesticides? 
• Received some pesticide training,
    during the last 12 months ................................................. 

With your current employer, 
 during the last 12 months................................................ 
With former employer, 
 during the last 12 months................................................ 

 

 

 

64.1 (3.5) 

60.7 (3.7) 

3.3 (0.7) 

44.1 (4.3) 

40.9 (4.3) 

3.2 (1.4) 

58.0 (5.6) 

45.1 (6.9) 

12.8 (5.0) 

75.6 (3.7) 

73.2 (3.9) 

2.4 (0.8) 

69.0 (4.7) 

66.6 (4.8) 

2.4 (0.6) 

• No pesticide training in the last 12 months but did
receive training in the last 5 years...................................  2.6 (0.5) 0.0 (0.0) 6.7 (2.2) 2.1 (0.7) 3.3 (0.8) 

• No pesticide training any time
during the last 5 years.......................................................  33.3 (3.4) 55.9 (4.3) 35.4 (4.7) 22.3 (3.6) 27.7 (4.8) 

•	 How was the training delivered? 

Informal (informal instructions in the field)**...............  27.9 (6.9) 56.6 (10.7) 26.7 (5.4) 30.1 (8.3) 19.2 (5.3) 

Formal (video, audio, written material, class) ...................  71.7 (6.8) 43.5 (10.7) 72.7 (5.7) 69.4 (8.3) 80.5 (5.2) 

•	 How long was the training or instructions? 
<½ hour ............................................................................... 8.7 (1.7) 8.4 (3.6) 15.3 (5.1) 10.6 (2.7) 7.0 (1.4) 
½ hour–1 hour.................................................................... 70.2 (3.6) 73.3 (7.9) 68.7 (8.0) 71.4 (5.8) 68.7 (4.4) 
>1 hour................................................................................. 20.8 (3.5) 17.5 (7.5) 15.5 (6.8) 18.0 (4.3) 24.0 (4.6) 

•	 Who trained or instructed you?*** 
Grower or grower’s staff................................................... 67.5 (3.7) 67.6 (6.6) 60.8 (5.9) 74.7 (4.2) 64.7 (4.1)
 
Farm labor contractor or 

farm labor contractor’s staff .............................................  13.8 (3.4) 23.0 (7.5) 18.2 (5.7) 15.6 (3.3) 10.0 (2.4)
 
Government agency ..........................................................  14.5 (1.8) 5.1 (2.8) 10.2 (2.6) 6.8 (1.9) 21.3 (2.7)
 
Insurance company ........................................................... 5.1 (1.3) 2.4 (1.2) 6.6 (4.9) 2.7 (1.1) 6.9 (1.8)
 
Other.................................................................................... 3.5 (1.1) 2.9 (1.5) 6.7 (3.0) 3.0 (1.1) 3.6 (1.4)
 

•	 In what language(s) was the training or instructions 
delivered? 
English only........................................................................  11.5 (3.0) 1.2 (1.1) 2.7 (1.8) 4.7 (2.9) 18.2 (4.4) 
Spanish only .......................................................................  84.0 (3.5) 97.6 (1.5) 94.9 (2.2) 91.7 (3.4) 75.6 (4.9) 
Other language................................................................... 0.7 (0.4) 0.6 (0.5) 0.0 (0.0) 0.3 (0.3) 1.0 (0.7)
 
Bilingual English/Spanish ................................................ 4.1 (1.2) 1.0 (0.6) 2.5 (1.2) 3.3 (1.5) 5.7 (1.7)
 

•	 Was training in worker’s primary language? ................ 94.9 (1.2) 95.4 (2.0) 90.8 (3.3) 95.3 (2.3) 95.4 (0.9)
 

•	 Did the training cover the following topics required 
     by EPA’s Worker Protection Standard? 

How soon you can enter a field 
treated with pesticides ..................................................... 97.8 (0.6) 99.4 (0.5) 94.2 (4.0) 98.0 (0.6) 97.9 (0.8)
 
Illness or injuries due to pesticide ..................................  94.3 (1.0) 87.3 (4.2) 95.6 (2.5) 94.2 (2.1) 96.1 (0.8)
 
Where to go or whom to contact for emergency 

medical care .......................................................................  90.1 (1.5) 77.6 (5.1) 94.1 (3.8) 88.1 (3.0) 93.8 (1.2)
 

  Did the training cover all three topics:
    Reentry, illness, and emergency care ..............................  88.6 (1.5) 75.2 (5.4) 92.0 (4.0) 86.9 (3.1) 92.6 (1.2) 

Did you ever receive a certification card for training 
or instructions in the safe use of pesticides? 
  Received a certification card for 
    pesticide safety training ....................................................  20.6 (3.0) 6.7 (2.0) 23.3 (4.4) 25.6 (7.3) 24.1 (3.5) 
  Farmworkers trained in last 12 months, 
    who received a certification card for 
    pesticide safety training .................................................... 29.9 (4.7) 15.1 (4.8) 32.2 (6.4) 32.7 (8.9) 32.2 (5.1)
 
 	 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

**	1 ”Informal” refers to the response “informal instructions in the field.” If the respondent also reported “formal” training, they are not included in this category. 

*** May report more than one source of training.
 
1 (se) – Standard Error.                                                   Note. Due to rounding, some column totals may not add up to exactly 100 percent.
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Chapter 4: Results 

Table 7. National Agricultural Workers Survey 
participation in pesticide safety training programs 
by number of farmworkers employed on farm, 
October 1998—September 1999 

Number of farmworkers employed on farm 
Total 1–10 11–50 51–150 >150 

Pesticide safety training SD % (se)1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Did you receive training in the safe use of pesticides? 
•		Received some pesticide training 
    during the last 12 months .................................................  64.1 (3.5) 54.4 (4.4) 49.4 (4.5) 65.4 (6.4) 85.7 (2.5) 

With your current employer, 
during the last 12 months..................................................  60.7 (3.7) 46.3 (4.5) 45.3 (4.6) 62.6 (6.7) 83.7 (2.9) 

With former employer, during the last 12 months ........ 3.3 (0.7) 8.2 (1.8) 4.1 (1.2) 2.8 (1.1) 2.0 (1.1) 

•	 No pesticide training in the last 12 months but did

receive training in the last 5 years...................................  2.6 (0.5) 3.7 (0.9) 3.9 (0.9) 2.3 (0.9) 0.9 (0.3) 

•	 No pesticide training any time during the last 5 years  33.3 (3.4) 41.9 (4.3) 46.8 (4.7) 32.3 (6.2) 13.4 (2.3) 

•	 How was the training delivered? 
Informal (informal instructions in the field)** .............. 27.9 (6.8) 24.4 (4.9) 23.5 (4.0) 29.3 (12.4) 31.3 (9.4) 
Formal (video, audio, written material, class) .............. 71.7 (6.8) 72.6 (5.2) 76.3 (4.1) 70.5 (12.3) 68.5 (9.4) 

•	 How long was the training or instructions? 
<½ hour ............................................................................... 
½ hour–1 hour.................................................................... 
>1 hour................................................................................. 

8.7 (1.7) 
70.2 (3.5) 
20.8 (3.5) 

14.6 (3.7) 
48.9 (7.2) 
36.5 (8.9) 

12.5 (2.5) 
66.3 (4.2) 
20.8 (3.4) 

9.6 (2.0) 
70.5 (4.6) 
19.1 (4.9) 

4.0 (2.0) 
75.6 (4.9) 
20.4 (5.4) 

•	 Who trained or instructed you?*** 
Grower or grower’s staff .................................................. 
Farm labor contractor or 
farm labor contractor’s staff ............................................. 
Government agency.......................................................... 
Insurance company........................................................... 
Other ...................................................................................  

67.5 (3.7) 

13.8 (3.4) 
14.5 (1.8) 
5.1 (1.3) 
3.5 (1.1) 

49.0 (7.0) 

16.1 (7.7) 
25.5 (6.1) 
1.9 (1.3) 
8.8 (2.9) 

65.5 (4.6) 

8.8 (2.4) 
17.8 (3.6) 
4.7 (1.9) 

6.3 (1.96) 

75.3 (5.4) 

13.4 (5.0) 
10.6 (2.6) 
3.7 (1.7) 
2.7 (1.5) 

65.4 (6.0) 

18.3 (5.3) 
13.3 (2.4) 
6.9 (2.1) 
1.1 (0.6) 

•	 In what language(s) was the training or instructions 
delivered? 
English only........................................................................  11.5 (3.0) 35.5 (8.2) 26.8 (6.3) 4.5 (1.6) 0.5 (0.3) 
Spanish only .......................................................................  84.0 (3.5) 53.2 (6.5) 67.1 (6.1) 90.2 (2.6) 97.7 (1.1) 
Other language .................................................................. 0.7 (0.4) 0.0 (0.0) 0.5 (0.3) 1.3 (0.8) 0.5 (0.5)
 
Bilingual English/Spanish ................................................ 4.1 (1.2) 11.4 (3.9) 5.6 (1.8) 4.5 (1.6) 1.8 (1.0)
 

•	 Was training in worker’s primary language? ............... 94.9 (1.2) 88.5 (6.9) 90.6 (2.0) 96.2 (1.2) 98.5 (1.0)
 

•	 Did the training cover the following topics required 
by EPA’s Worker Protection Standard? 
How soon you can enter a field 
treated with pesticides .......................................................  97.8 (0.6) 96.6 (1.2) 94.4 (1.4) 99.8 (0.2) 99.5 (0.2) 
Illness or injuries due to pesticides ................................. 
Where to go or who to contact for emergency 

    medical care ........................................................................ 

94.3 (1.0) 

90.1 (1.5) 

93.2 (2.7) 

89.8 (4.1) 

94.2 (1.1) 

90.6 (1.8) 

95.7 (1.2) 

92.3 (2.7) 

93.5 (1.9)

88.0 (2.1) 

  Did the training cover all three topics:
    Reentry, illness, and emergency care .............................. 88.6 (1.5) 86.2 (5.0) 88.1 (2.1) 91.5 (2.6) 87.0 (2.2) 
Did you ever receive a certification card for training or 
instructions in the safe use of pesticides? 
  Received a certification card for 
    pesticide safety training .................................................... 20.6 (3.1) 22.1 (5.2) 22.6 (3.9) 14.5 (2.5) 23.2 (6.8) 
  Farmworkers trained in last 12 months, 
    who received a certification card for 
    pesticide safety training .................................................... 29.9 (4.7) 37.1 (7.4) 40.5 (5.9) 21.6 (4.0) 26.4 (7.8)
 
 	 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

**	1 ”Informal” refers to the response “informal instructions in the field.” If the respondent also reported “formal” training, they are not included in this category. 

***	 May report more than one source of training.
 
1 (se) – Standard Error. 


Note. Due to rounding, some column totals may not add up to exactly 100 percent.
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Table 8. National Agricultural Workers Survey 
participation in pesticide safety training programs 
by crop category, 
October 1998—September 1999 

Pesticide safety training SD 

Total 

% (se) 1 

Field 
crops 

% (se) 1 

Crop categories 
Fruit and 

Nuts 
Veget­
ables 

Horti­
culture 

% (se) 1 % (se) 1 % (se) 1 

Misc/
mult 

% (se) 1 

Did you receive training in the safe use of pesticides? 

•  Received some pesticide training during the last 12 months  64.1 (3.5) 43.0 (6.5) 73.4 (4.4) 60.2 (8.0) 71.1 (6.4) 53.4 (12.4) 
With your current employer, during the last 12 months  60.7 (3.7) 38.5 (6.7) 69.2 (4.8) 57.5 (8.6) 70.0 (6.5) 50.1 (11.9) 
With former employer, during the last 12 months ....... 3.3 (0.7) 4.6 (2.5) 4.2 (1.2) 2.8 (1.0) 1.1 (0.6)  3.3 (2.3) 
•	 No pesticide training in the last 12 months but did
    receive training in the last 5 years ................................... 2.6 (0.5) 5.2 (1.7) 1.8 (0.7) 3.0 (0.9) 1.7 (0.7)  2.3 (1.3) 
•		No pesticide training any time during the last 5 years   33.3 (3.4) 51.8 (7.0) 24.8 (4.3) 36.8 (8.1) 27.2 (6.3) 44.3 (12.9) 

•		How was the training delivered? 
Informal (informal instructions in the field)** ............... 27.9 (6.8) 19.8 (5.0) 36.3 (13.1) 32.0 (8.3) 11.0 (3.7) 12.2 (4.0) 
Formal (video, audio, written material, class) ............... 71.7 (6.8) 80.2 (5.0) 63.4 (13.1) 67.2 (7.9) 88.9 (3.7) 87.8 (4.0) 

•		How long was the training or instructions? 
<½ hour ............................................................................... 8.7 (1.7) 10.1 (3.3) 7.8 (2.2) 6.2 (3.0) 13.4 (2.6) 7.8 (3.4) 
½ hour–1 hour.................................................................... 70.2 (3.5) 71.5 (3.9) 74.3 (5.4) 62.3 (5.2) 66.5 (7.4) 83.0 (5.8) 
>1 hour................................................................................. 20.8 (3.5) 18.4 (2.9) 17.5 (4.9) 30.8 (5.5) 20.0 (6.3) 9.2 (4.7) 

•		Who trained or instructed you?*** 
Grower or grower’s staff...................................................  67.5 (3.7) 54.0 (8.0) 64.2 (6.3) 64.6 (3.9) 86.3 (3.2) 73.9 (9.6) 
Farm labor contractor or farm labor contractor’s staff 13.8 (3.4) 10.2 (3.3) 17.0 (6.7) 17.0 (3.6) 7.1 (3.8) 1.8 (1.0) 
Government agency ..........................................................  14.5 (1.8) 29.9 (7.4) 12.5 (2.1) 13.2 (2.9) 8.8 (3.4) 25.8 (10.3) 
Insurance company ........................................................... 5.1 (1.3) 6.3 (2.3) 7.7 (2.5) 2.8 (1.7) 1.7 (0.9) 2.3 (1.3)
 Other ................................................................................. 3.5 (1.1) 5.8 (2.2) 3.0 (1.8) 5.6 (2.3) 1.3 (0.5) 0.0 (0.0) 

•	 In what language(s) was the training or instructions 
delivered? 
English only........................................................................  11.5 (3.0) 44.1 (11.6) 2.9 (0.9) 5.1 (2.3) 20.6 (8.1) 11.9 (6.8) 
Spanish only .......................................................................  84.0 (3.5) 51.3 (11.1) 92.7 (1.9) 89.7 (4.6) 75.2 (8.7) 86.0 (6.6) 
Other language................................................................... 0.7 (0.4) 0.1 (0.1) 1.3 (0.9) 0.1 (0.1) 0.7 (0.6) 0.0 (0.0)
 
Bilingual English/Spanish ................................................ 4.1 (1.2) 4.6 (2.3) 3.9 (1.3) 5.2 (2.9) 3.6 (1.6) 2.1 (1.4)
 

•	 Was training in worker’s primary language? ................ 94.9 (1.2) 90.1 (5.9) 95.8 (1.0) 95.5 (1.7) 94.7 (2.2) 96.2 (2.9)
 

•	 Did the training cover the following topics required by 
EPA’s Worker Protection Standard? 
How soon you can enter a field 
treated with pesticides ......................................................  97.8 (0.6) 93.4 (2.9) 98.3 (0.5) 99.2 (0.4) 98.3 (1.0) 95.1 (3.2) 
Illness or injuries due to pesticides................................. 94.3 (1.0) 92.0 (2.4) 94.5 (1.3) 93.7 (2.8) 96.3 (1.6) 94.3 (3.1) 
Where to go or who to contact for emergency medical care 90.1 (1.5) 86.7 (3.8) 89.7 (2.5) 90.9 (3.8) 90.5 (3.4) 97.1 (1.8) 

  Did the training cover all three topics: Reentry, illness and 
emergency care ................................................................ 88.6 (1.5) 85.0 (3.5) 87.6 (2.1) 90.8 (3.8) 89.0 (3.8) 93.4 (3.4) 
Did you ever receive a certification card for training 
or instructions in the safe use of pesticides? 
  Received a certification card for 
    pesticide safety training ................................................. 20.6 (3.0) 22.8 (5.2) 20.8 (4.3) 19.7 (4.2) 18.7 (9.5) 22.3 (7.7) 

  Farmworkers trained in last 12 months,
    who received a certification card for 
    pesticide safety training ................................................. 29.9 (4.7) 44.0 (7.5) 27.0 (6.1) 30.3 (7.4) 25.7 92.8) 40.6 11.4)
 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** ”Informal” refers to the response “informal instructions in the field.” If the respondent also reported “formal” training, they are not included in this category. 

*** May report more than one source of training. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Chapter 4: Results 

Section Two: Personal Protective Equipment (PPE) Worn by Pesticide Loaders, 
Mixers, or Applicators 
Tables 9 through 12 show the percentage of farmworkers who loaded, mixed and applied pesticides 
in the United States in the last 12 months and which types of PPE were used the last time they 
worked in these jobs. Data is shown for the total population and is also stratified by years working 
in U.S. farm work, migrant status, number of employees on the farm, and crop category. 

Percentage of farmworkers who loaded, 
mixed, or applied pesticides in the United 
States in the last 12 months 

Overall, 11% of farmworkers reported loading, 

mixing or applying pesticides 

(Table 9). 


�	 The probability of performing one of these 
tasks increased with more years of U.S. farm 
work (Table 9). 

�	 The likelihood of performing one of these 
tasks was greater for those employed on 
farms with fewer workers than for those 
employed on farms with more workers (see 
Table 11 and Figure 15). 

�	 Workers in field crops and workers in 
miscellaneous/multiple crops were more 
likely to have performed one of these tasks 
(21% and 17%, respectively) than workers 
in other crop categories (Fruit and nut 9%; 
vegetables 5%; horticulture 13%) (Table 12). 

Personal protective equipment worn 
by pesticide loaders, mixers, or 
applicators during the last pesticide-
related task performed in the last 12 
months 

Prevalence of farmworkers using personal 
protective equipment generally was higher 
with more years of work on U.S. farms (see 
Table 9 and Figure 16). In addition, those 
working on the smallest farms (1 to 10 
farmworkers) reported the lowest percentage 
of respirator (46%) and goggle use (58%), 
while those working on the largest farms 
(> 150 farmworkers) reported the highest 
percentage (73% and 74%, respectively) 
(Table 11). 

Figure 16. Use of Personal Protective 
Equipment, by Years of U.S. Farm 
work 
100%100%

Figure 15. Percentage of Farmworkers 
who Loaded, Mixed or Applied Pesticides 
in the U.S. in the Last 12 Months, by 
number of Farmworkers Employed on 
Farm 
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Chapter 4: Results 

Table 9. National Agricultural Workers Survey 
personal protective equipment worn by pesticide loaders, mixers, or applicators 
during the last pesticide-related task performed** in the last 12 months, 
by years of work on U.S. farms, 
October 1998—September 1999 

Years working in farm work in the United States
    Total  <1 yr  1–4 yrs  5–9 yrs  >9 yrs 

Pesticide loaders, mixers, or applicators SD  % (se)1  % (se) 1  % (se) 1  % (se) 1  % (se) 1 

Have you loaded, mixed, or applied 
pesticides in the United States in the last 12
months?.................................................................  11.0 (1.9) 3.3 (1.7) 6.8 (1.5) 10.6 (3.0) 18.9 (3.0) 
The last time you loaded, mixed, or applied 
pesticides did you wear:*** 
•	 Any type of ppe (thick rubber gloves,
    sleeves, suit, respirator, goggles)..................  84.0 (4.1)  26.2 (15.8) 73.4 (8.8) 90.3 (4.4) 91.4 (2.4) 
•	 Gloves  

Thick rubber .................................................... 46.2 (4.3) 11.9 (8.1) 30.1 (7.0) 58.4 (6.9) 51.3 (4.7) 
Thin rubber...................................................... 23.5 (2.6) 14.4 (8.4) 40.7 (9.2) 14.7 (5.1) 22.5 (3.3) 
Cloth .............................................................. 17.7 (3.0) 18.6 (11.8) 13.0 (3.8) 15.6 (5.1) 19.0 (4.3) 
None .............................................................. 12.5 (3.6) 55.0 (13.8) 16.2 (7.2) 11.4 (6.1) 7.2 (2.2) 
•	 Sleeves .............................................................. 15.7 (4.3) 5.6 (5.2) 7.6 (3.7) 12.7 (7.8) 19.7 (5.0) 
•	 Suit ..............................................................  69.1 (4.7) 10.8 (7.2) 46.1 (9.3) 79.8 (9.0) 78.2 (3.3) 
•	 Respirator**** ..................................................  61.4 (4.1) 5.6 (5.2) 27.4 (6.2) 77.5 (7.7) 71.6 (3.4) 
•	 Goggles.............................................................  66.2 (5.2) 23.8 (15.5) 58.5 (10.8) 62.0 (8.9) 74.1 (4.3) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 
       variable exist at the p<0.05 level. In cases without an “”, differences were not statistically significant. 
**  If “Last Time” involved the use of a toxicity class III pesticide, there may be no requirement to use some of this PPE (suit, respirator, goggles). 
*** Respondents could list more than one type of personal protective equipment. 
**** Refers to a respirator other than a bandana or paper mask, including NIOSH certified filtering face piece particulate dust masks such as the N95. 
1  (se) – Standard Error. 

Table 10. National Agricultural Workers Survey 
personal protective equipment worn by pesticide loaders, mixers, or applicators 
during the last pesticide-related task performed** in the last 12 months, 
by migrant status, 
October 1998—September 1999 

Migrant status

      Total  Newcomer Follow­
the-crop Shuttle Settled 

Pesticide loaders, mixers, or applicators SD  % (se)1  % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Have you loaded, mixed, or applied pesticides 
in the United States in the last 12 months?......... 

 11.0 
(1.9)  3.0 (1.7)  5.5 (1.8)  7.2 (1.7)  17.1 (3.1) 

The last time you loaded, mixed, or applied 
pesticides did you wear:*** 

•	 Any type of ppe (thick rubber gloves, 
sleeves, suit, respirator, goggles)  84.0 (4.1) 15.2 (10.2) 89.4 (6.9) 86.7 (6.6) 88.5 (2.6) 

•	 Gloves  

Thick rubber....................................................... 46.2 (4.3) 11.9 (8.7) 52.1 (16.9) 38.6 (7.0) 50.9 (4.5) 
Thin rubber ........................................................ 23.5 (2.6) 23.0 (9.7) 22.3 (11.5) 25.7 (9.9) 22.3 (3.2) 
Cloth ................................................................. 17.7 (3.0) 1.3 (1.4) 20.3 (15.7) 18.9 (7.9) 18.6 (3.9) 
None ................................................................. 12.5 (3.6) 63.8 (12.2) 5.3 (4.0) 16.8 (6.1) 8.2 (2.1) 

•	 Sleeves................................................................. 15.7 (4.3) 6.7 (6.4) 0.9 (1.0) 10.0 (4.3) 18.5 (5.3) 
•	 Suit .................................................................  69.1 (4.7) 13.6 (9.5) 84.6 (9.8) 67.1 (11.7) 73.7 (3.7) 
•	 Respirator****.....................................................  61.4 (4.1) 7.4 (6.6) 59.7 (12.4) 65.9 (10.5) 65.3 (3.2) 
•	 Goggles ...............................................................  66.2 (5.2) 10.1 (7.9) 54.2 (17.0) 65.5 (8.9) 70.7 (4.4) 

		SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 
variable exist at the p<0.05 level. In cases without an “”, differences were not statistically significant. 

** If “Last Time” involved the use of a toxicity class III pesticide, there may be no requirement to use some of this PPE (suit, respirator, goggles). 
*** Respondents could list more than one type of personal protective equipment. 
**** Refers to a respirator other than a bandana or paper mask, including NIOSH certified filtering face piece particulate dust masks such as the N95. 
1  (se) – Standard Error. 
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Table 11. National Agricultural Workers Survey 
personal protective equipment worn by pesticide loaders, mixers, or applicators 
during the last pesticide-related task performed** in the last 12 months, 
by number of farmworkers employed on farm, 
October 1998—September 1999 

Number of farmworkers employed on farm 
Total  1–10  11–50  51–150 >150 

Pesticide loaders, mixers, or applicators SD % (se) 1  % (se) 1  % (se) 1  % (se) 1 % (se) 1 

Have you loaded, mixed, or applied pesticides 
in the United States 
in the last 12 months? .....................................  11.0 (1.9) 25.1 (4.6) 15.4 (2.8) 8.9 (2.6) 4.5 (1.5) 
The last time you loaded, mixed, or applied 
pesticides did you wear:*** 
•	 Any type of ppe (thick rubber gloves,
    sleeves, suit, respirator, goggles) .................... 84.0 (4.1) 87.3 (5.9) 84.9 (3.9) 79.0 (10.6) 86.2 (11.1) 
•	 Gloves
   Thick rubber....................................................... 46.2 (4.3) 61.5 (7.8) 39.1 (5.0) 53.5 (7.8) 54.5 (15.9)
   Thin rubber ........................................................ 23.5 (2.6) 11.3 (3.8) 26.0 (4.3) 18.5 (4.3) 31.6 (14.8)

 Cloth ................................................................ 17.7 (2.9) 16.3 (3.7) 23.4 (3.8) 7.2 (3.0) 10.4 (7.4)
 None ................................................................ 12.5 (3.6) 10.9 (5.2) 11.5 (4.0) 20.8 (10.2) 3.5 (3.6) 

•	 Sleeves ................................................................ 15.7 (4.3) 14.5 (5.5) 14.1 (4.0) 27.5 (13.1) 3.1 (2.4) 
•	 Suit ................................................................ 69.1 (4.7) 68.9 (8.1) 68.9 (4.7) 66.5 (11.3) 75.2 (19.0) 
•	 Respirator**** .................................................... 61.4 (4.1) 45.8 (7.9) 62.2 (4.8) 60.8 (8.8) 72.6 (18.7) 
•	 Goggles............................................................... 66.2 (5.2) 57.8 (8.9) 65.0 (6.0) 69.0 (12.1) 74.4 (18.7) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 
       variable exist at the p<0.05 level. In cases without an “”, differences were not statistically significant. 
**  If “Last Time” involved the use of a toxicity class III pesticide, there may be no requirement to use some of this PPE (suit, respirator, goggles). 
*** Respondents could list more than one type of personal protective equipment. 
**** Refers to a respirator other than a bandana or paper mask, including NIOSH certified filtering face piece particulate dust masks such as the N95. 
1  (se) – Standard Error. 

Table 12. National Agricultural Workers Survey 
personal protective equipment worn by pesticide loaders, mixers, or applicators 
during the last pesticide-related task performed** in the last 12 months, 
by crop category, 
October 1998—September 1999 

Crop categories 
Field Fruit and Veget- Horti- Misc/Total crops Nuts ables culture Mult 

Pesticide loaders, mixers, or applicators SD % (se)1 % (se)1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Have you loaded, mixed, or applied 
pesticides in the United States in the last 12
months?  11.0 (1.9) 20.8 (5.4) 9.2 (3.0) 5.1 (1.7) 13.1 (2.8) 17.4 (5.9) 
The last time you loaded, mixed, or applied 
pesticides did you wear:*** 

• Any type of ppe (thick rubber gloves,
    sleeves, suit, respirator, goggles).................. 84.0 (4.1) 80.4 (6.9) 86.3 (6.0) 83.3 (9.3) 83.4 (8.4) 90.1 (5.7) 
• Gloves 

   Thick rubber..................................................... 46.2 (4.3) 46.4 (8.4) 52.1 (6.8) 45.1 (9.9) 43.2 (9.4) 31.2 (9.7)
   Thin rubber ...................................................... 23.5 (2.6) 16.1 (3.5) 25.1 (4.9) 24.7 (7.4) 25.7 (7.8) 37.4 (13.5)

 Cloth .............................................................. 17.7 (2.9) 22.5 (5.6) 15.1 (5.1) 13.6 (7.3) 15.8 (4.5) 21.1 (9.1)
 None .............................................................. 12.5 (3.6) 15.0 (6.7) 7.7 (3.7) 16.6 (7.5) 15.3 (10.7) 10.3 (6.6) 

• Sleeves .............................................................. 15.7 (4.3) 13.5 (6.7) 24.4 (10.2) 7.6 (3.8) 9.5 (2.0) 15.9 (10.3) 
• Suit .............................................................. 69.1 (4.7) 61.6 (6.1) 75.9 (8.3) 75.1 (9.2) 61.6 (11.0) 78.8 (9.8) 
• Respirator**** .................................................. 61.4 (4.1) 57.6 (6.5) 63.7 (7.3) 62.8 (10.1) 61.5 (9.8) 63.9 (14.0) 
• Goggles............................................................. 66.2 (5.2) 57.2 (8.9) 70.1 (9.0) 66.4 (11.5) 70.7 (13.4) 72.0 (9.3) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 
       variable exist at the p<0.05 level. In cases without an “”, differences were not statistically significant. 
**  If “Last Time” involved the use of a toxicity class III pesticide, there may be no requirement to use some of this PPE (suit, respirator, goggles). 
*** Respondents could list more than one type of personal protective equipment. 
**** Refers to a respirator other than a bandana or paper mask, including NIOSH certified filtering face piece particulate dust masks such as the N95. 
1  (se) – Standard Error. 33 



Chapter 4: Results 

Section Three: Availability of Drinking Water, Toilets, and Hand Washing 
Facilities 
Availability of sanitary facilities 

Tables 13 to 16 show the distribution of sanitary facilities that were available to farmworkers at their 
workplace for the total population and stratified by years working in U.S. farm work, migrant status, 
number of employees on the farm, and crop category. 

�	 Twenty-two percent of workers did not 
have water and disposable cups available 
(Table 13). 

�	 Fourteen percent did not have toilets and 
toilet paper (Table 13). 

�	 Twenty-three percent did not have water 
and hand washing supplies available to 
them on a daily basis (Table 13). 

The availability of supplies including water 
and disposable cups, toilet and sufficient 
toilet paper, and hand washing water, soap, 
and single use towels, declined with the 
number of farmworkers employed on the 
farm (see Table 15 and Figure 17). 

More workers in field crops and 
miscellaneous/multiple crops consistently 
lacked these supplies than workers in other 
crop categories (Table 16). 

In most cases, farmworkers with more than
ten years of work on U.S. farms lacked these 
supplies to a greater extent than workers
with fewer years of work on U.S. farms. 
Still, farmworkers with less than 1 year of 
U.S. farm work reported a shortage of hand 
washing water and supplies (25%) more often 
than those with more years of farm work 
(Table 13). 
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Follow-the-crop workers did without water 
and disposable cups (30%) as well as hand 
washing water and supplies (35%) more 
frequently than newcomers, shuttle, or settled 
workers; however, settled workers were more 
likely to go without toilet and sufficient toilet 
paper (16%) (Table 14). 

Figure 17. Availability of Drinking 
Water, Toliets, and Hand washing 
Facilities by Number of Farmworkers 
Employed on Farm 
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Chapter 4: Results 

Table 13. National Agricultural Workers Survey
 
availability of drinking water, toilets, and hand washing facilities,
 
by years of work on U.S. farms,
 
October 1998—September 1999
 

Years working in farm work in the United States 
Total  <1 yr 1–4 yrs  5–9 yrs  >9 yrs 

Does your current employer provide (Every day): SD % (se)1  % (se) 1 % (se) 1  % (se) 1  % (se) 1 

Drinking water 
No water ............................................................... 6.2 (1.5) 4.4 (1.7) 3.8 (1.4) 5.4 (1.8) 9.5 (3.0) 
Lacked water or disposable cups....................... 21.9 (4.1) 19.0 (7.1) 20.0 (4.3) 20.1 (4.7) 25.8 (4.6) 

Toilet 
No toilet ............................................................... 9.6 (2.1) 8.4 (2.8) 9.7 (3.8) 6.1(1.6) 12.0 (3.5) 
Lacked toilet or sufficient toilet paper .............. 14.3 (2.4) 12.6 (3.1) 12.9 (3.9) 9.7 (2.3) 18.6 (3.9) 

Hand washing water 
No hand washing water...................................... 
Lacked hand washing water, soap, 

         or single use towels.............................................. 

10.0 (2.2) 

23.4 (3.0) 

6.7 (2.1) 

25.3 (4.9) 

10.9 (3.9) 

21.9 (4.4) 

8.7 (2.0) 

20.2 (3.6) 

12.2 (3.4) 

24.8 (4.4) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

   (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 

Table 14. National Agricultural Workers Survey
 
availability of drinking water, toilets, and hand washing facilities,
 
by migrant status,
 
October 1998—September 1999
 

Does your current employer provide 
(Every day): SD 

      Total 
% (se) 1 

Newcomer
% (se) 1 

Migrant status
 Follow­
the-crop
% (se) 1 

Shuttle
% (se) 1 

Settled 

% (se) 1 

Drinking water 
No water .............................................................. 6.2 (1.5) 4.5 (2.0) 5.0 (2.0) 4.9 (1.2) 7.9 (2.5) 
Lacked water or disposable cups....................... 21.9 (4.1) 18.2 (7.1) 27.8 (5.6) 24.3 (4.5) 21.7 (4.4) 

Toilet 
No toilet .............................................................. 9.6 (2.1) 7.5 (2.7) 7.8 (3.4) 7.2 (1.8) 12.0 (3.5) 
Lacked toilet or sufficient toilet paper .............. 14.4 (2.4) 12.1 (3.1) 16.1 (4.4) 11.4 (2.3) 16.5 (3.7) 

Hand washing water 
No hand washing water...................................... 
Lacked hand washing water, soap, 
or single use towels............................................. 

10.0 (2.2) 

23.4 (3.0) 

7.1 (2.6) 

25.5 (5.0) 

13.3 (4.1) 

34.9 (4.8) 

8.6 (2.0) 

22.3 (3.4) 

11.5 (3.5) 

21.3 (4.0) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

   (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 

35 

1 



 

 

1 

Chapter 4: Results 

Table 15. National Agricultural Workers Survey
 
availability of drinking water, toilets, and hand washing facilities,
 
by number of farmworkers employed on farm,
 
October 1998—September 1999
 

Number of farmworkers employed on farm 

Total 1–10 11–50 51–150 >150 

Does your current employer provide
(Every day): SD % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Drinking water 
No water ........................................................................ 6.2 (1.5) 10.8 (3.1) 8.6 (1.9) 8.2 (4.3) 0.2 (0.2) 
Lacked water or disposable cups................................  21.9 (4.1) 32.6 (4.9) 26.9 (4.4) 26.3 (6.7) 8.7 (4.6) 

Toilet 
No Toilet ........................................................................  9.6 (2.1) 21.0 (5.7) 15.1 (3.2) 7.6 (4.3) 1.7 (1.5) 
Lacked toilet or sufficient toilet paper .......................  14.3 (2.4) 25.3 (5.6) 20.2 (3.4) 12.6 (5.8) 5.7 (1.5) 

Hand washing water 
No hand washing water............................................... 

         Lacked hand washing water, soap, 
         or single use towels.......................................................  

10.0 (2.2) 

23.4 (3.0) 

16.9 (5.3) 

33.7 (5.4) 

15.6 (3.5) 

30.7 (3.8) 

9.2 (4.3) 

22.7 (6.8) 

1.6 (1.4)

12.0 (3.6) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

   (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 

Table 16. National Agricultural Workers Survey
 
availability of drinking water, toilets, and hand washing facilities,
 
by crop category,
 
October 1998—September 1999
 

Crop categories 

Field Fruit and Vege- Horti- Misc/
Total crops Nuts tables  culture Mult 

Does your current employer provide SD % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 
(Every day): 

Drinking water 
No water .........................................................  6.2 (1.5) 18.7 (6.1) 2.9 (1.2) 3.8 (1.7) 4.7 (2.2) 10.7 (3.8) 
Lacked water or disposable cups................ 21.9 (4.1) 36.7 (6.2) 11.4 (4.1) 26.6 (9.9) 23.1 (7.3) 29.9 (9.7) 

Toilet 
No Toilet .........................................................  9.6 (2.1) 32.8 (6.5) 2.6 (1.0) 5.9 (2.3) 3.5 (1.8) 30.1 (15.1) 
Lacked toilet or sufficient toilet paper .......  14.3 (2.4) 42.8 (6.7) 5.4 (1.3) 12.8 (2.8) 4.3 (1.9) 35.4 (14.3) 

Hand washing water 
No hand washing water............................... 
Lacked hand washing water, soap, 
or single use towels...................................... 

 

 

10.0 (2.2) 

23.4 (3.0) 

30.5 (7.5) 

49.9 (7.5) 

3.1 (1.0) 

12.9 (2.7) 

8.3 (2.8) 

27.4 (5.3) 

2.9 (1.5) 

10.6 (2.8) 

31.7 (15.9) 

45.0 (12.7) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

   (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 

36 

1 



Chapter 4: Results 

Section Four: Health Conditions and Symptoms 
Tables 17 through 20 contain estimated 12-month prevalences of musculoskeletal pain or discomfort, 
respiratory symptoms, dermatitis, and gastrointestinal problems for the total population. The data 
is also stratified by years of U.S. farm work, migrant status, number of farmworkers employed on 
farm, and crop category. In most cases, farmworkers who have worked more years (Table 17), settled 
farmworkers (Table 18), workers on farms with fewer workers (Table 19), and farmworkers working 
in miscellaneous/multiple crops (Table 20) reported higher prevalences of these conditions. 

Musculoskeletal pain or discomfort 

Fifteen percent of farmworkers reported 
musculoskeletal pain or discomfort every 
day for a week or more in one or more of the 
following body parts: 

� Back (6%) 
� Shoulder/ neck and upper 

extremities (5%) 
� Lower extremities (4%) 

Farmworkers with 10 years of work or more 
on U.S. farms had the highest prevalence of 
pain for all 3 body parts (back, 9%; shoulder/ 
neck/ upper extremities, 6%; lower extremities, 
5%) compared with workers who had fewer 
years of work on U.S. farms (Table 17). This 
may be due to age’s association with years of 
farm work. When controlling for age, years 
of farm work is only significantly related to 
musculoskeletal pain in any body part for 
those farmworkers older than age 36 (data 
not shown). Overall musculoskeletal pain or 
discomfort was more frequent for farmworkers 
on the smallest farms (<11 workers) (27%) 
than it was for those on farms with 11 or more 
workers. (see Table 19 and Figure 18). 

Dermatitis 

Dermatitis was reported by nearly 7% of the 
hired farmworkers overall (Table 17). It was 
less frequent among farmworkers employed 
on farms with more than 150 workers (5%) 
than on farms with fewer workers (see Table 
19 and Figure 18). In all crop categories, with 
the exception of those in miscellaneous and 

multiple crops, farmworkers were more likely 
to have dermatitis on their hands and arms 
as opposed to other body parts. Compared 
with workers in other crop categories, workers 
in miscellaneous and multiple crops had the 
highest prevalence of dermatitis overall (8%), 
as well as on the torso and legs (4%). The 
prevalence of dermatitis in workers in fruits and 
nuts was slightly less than 8%, with more cases 
of dermatitis affecting the face (4%) compared 
with workers in other crop categories 
(Table 20). 

Figure 18. Musculoskeletal Pain/ 
Discomfort and Dermatitis Symptoms 
by Number of Farmworkers Employed 
on Farm 
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Respiratory symptoms

 “Runny stuffy nose or watery itchy eyes” 
was the most common respiratory symptom 
reported (13.8%). Wheezing or whistling in 
chest was reported by 3.1% of farmworkers, 
and having coughed or brought up phlegm 
on most days for at least 3 months was 
reported by almost 2% of workers (Table 17). 
Prevalences of all respiratory symptoms were 
higher for settled farmworkers compared 
with newcomers, follow-the-crop, and shuttle 
migrant workers (Table 18). Each of these 
respiratory symptoms was more pervasive 
for workers on farms with <11 workers 
(runny stuffy nose or watery itchy eyes, 
25%; wheezing or whistling in the chest, 8%; 
coughed or brought up phlegm, 3%). (see 
Table 19 and Figure 19). 

Figure 19. Respiratory Symptoms by 
Number of Farmworkers Employed on 
Farm 
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Gastrointestinal problems 

Diarrhea lasting more than 3 days was 
uncommon, reported by approximately 3% 
of all farmworkers (Table 17). 
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Table 17. National Agricultural Workers Survey 
estimated 12-month prevalence of health conditions and symptoms, 
by years of work on U.S. farms 
October 1998—September 1999 

Years working in farm work in the United States 
Total <1 yr 1–4 yrs 5–9 yrs >9 yrs 

Health condition or symptom  SD % (se)1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Musculoskeletal pain or discomfort 

•			In the last 12 months, have you had 
any pain or discomfort?......................................  14.9 (1.9) 10.7 (2.4) 14.8 (2.4) 11.7 (2.1) 19.3 (3.0) 

•		Reported pain or discomfort every day 
    for a week or more in the last 12 months

 that affected the following areas:** 
     Back.......................................................................   6.4 (1.1)  4.3 (1.4)  5.5 (1.3)  6.2 (1.2)  8.5 (1.8)
     Shoulder/neck and upper extremities..............  4.7 (0.7)  4.6 (1.1)  3.2 (0.8)  4.0 (1.3)  6.1 (1.1)
     Lower extremities ...............................................  3.6 (1.0) 3.5 (1.8)  2.7 (0.8)  2.9 (1.3)  4.6 (1.3) 
Respiratory symptoms 
•		Have you had wheezing or whistling 
    in your chest at any time 
    in the last 12 months? ..........................................   3.1 (0.5)  1.5 (0.7)  2.2 (0.6)  2.9 (0.8)  4.7 (0.8) 

•		Have you had episodes of 
runny stuffy nose or watery itchy eyes? ..........  13.8 (2.3)  5.1 (1.5) 13.3 (2.5) 18.1 (6.9) 17.9 (3.5) 

•	 Have you coughed or brought up phlegm 
on most days for at least 3 months?..................   1.8 (0.4)  0.7 (0.5)  0.8 (0.3)  2.8 (1.1)  2.9 (0.6) 

Dermatitis 
•		In the last 12 months, have you had any

 skin problem such as redness, inflammation,
    discoloration, or rash? .........................................  6.9 (0.8)  6.7 (1.5)  6.7 (1.1)  7.8 (1.8) 6.8 (1.1) 
•		Reported dermatitis in the last 12 months 

that affected the following areas:** 
Hands and arms ................................................... 4.7 (0.6) 3.5 (1.4) 5.2 (1.0) 5.9 (1.4) 4.6 (0.9) 
Face......................................................................... 2.1 (0.5) 2.9 (1.2) 1.3 (0.6) 2.2 (1.1) 2.1 (0.7) 
Other, including torso and legs.......................... 1.9 (0.3) 2.0 (0.8) 1.3 (0.5) 2.4 (1.2) 1.9 (0.4) 

Gastrointestinal problem 

•		Diarrhea that lasted more than 3 days............... 2.5 (0.4) 2.7 (0.8) 2.1 (0.6) 1.9 (0.9) 2.9 (0.9) 

 SD=Statistically Different. Rows or groups of rows with an "" indicate that differences in prevalence between two or more levels of the stratification 

       variable exist at the p<0.05 level.  In cases without an "", differences were not statistically significant. 

** Some individuals reported more than one area. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 18. National Agricultural Workers Survey
 
estimated 12-month prevalence of health conditions and symptoms,
 
by migrant status,
 
October 1998—September 1999
 

Health condition or symptom 
Musculoskeletal pain or discomfort 
	•		In the last 12 months, have you had 

any pain or discomfort? ............................................ 
	•		Reported pain or discomfort every day
     for a week or more in the last 12 months

 that affected the following areas:**

SD 
Total 

% (se) 1 

14.9 (1.9) 

Newcomer 
% (se) 1 

11.3 (2.6) 

Migrant status 
Follow­
the-crop Shuttle 
% (se) 1 % (se) 1 

16.7 (3.5) 15.4 (2.8) 

Settled 
% (se) 1 

16.2 (2.6) 

Back ............................................................................. 
 Shoulder/neck and upper extremities ...................... 
 Lower extremities ........................................................ 

6.4 (1.1) 
4.7 (0.7) 
3.6 (1.0) 

5.1 (1.9) 
4.8 (1.1) 
2.7 (1.6) 

4.1 (1.8) 
4.6 (1.3) 
2.9 (1.3) 

4.9 (1.4) 
5.5 (1.3) 
4.2 (1.4) 

8.1 (1.3)
4.4 (0.8)
3.9 (1.1) 

Respiratory symptoms 

•		Have you had wheezing or whistling
    in your chestat any time in the last 12 months?......  3.1 (0.5) 1.3 (0.7) 1.3 (0.6) 1.6 (0.5) 4.8 (0.8) 
•		Have you had episodes of
    runny stuffy nose or watery itchy eyes?..................  13.8 (2.3) 4.8 (1.3) 10.6 (2.1) 13.4 (3.2) 18.8 (3.8) 
•		Have you coughed or brought up phlegm
    on most days for at least 3 months?......................... 1.8 (0.4) 0.7 (0.5) 2.1 (0.7) 1.2 (0.5) 2.6 (0.7) 
Dermatitis 
•		In the last 12 months, have you had any

 skin problem such as redness, inflammation,
  discoloration, or rash? ............................................... 6.9 (0.8) 6.7 (1.6) 5.7 (1.2) 7.4 (1.7) 7.1 (1.1) 
•		Reported dermatitis in the last 12 months

 that affected the following areas:**
  Hands and arms.......................................................... 4.7 (0.6) 4.1 (1.7) 5.0 (1.2) 4.7 (1.1) 4.9 (0.9)
  Face ............................................................................... 2.1 (0.5) 3.0 (1.3) 0.8 (0.4) 1.7 (0.8) 2.1 (0.7)

    Other, including torso and legs ................................ 1.9 (0.3) 1.5 (0.7) 1.1 (0.4) 2.0 (0.7) 2.1 (0.5) 
Gastrointestinal problems 
•		Diarrhea that lasted more than 3 days..................... 2.5 (0.4) 2.2 (0.9) 1.7 (0.8) 2.4 (0.5) 2.7 (0.8) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** Some individuals reported more than one area. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 19. National Agricultural Workers Survey
 
estimated 12-month prevalence of health conditions and symptoms,
 
by number of farmworkers employed on farm,
 
October 1998—September 1999
 

Number of farmworkers employed on farm 

Total 1–10 11–50 51–150 >150 

Health condition or symptom SD % (se)1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Musculoskeletal pain or discomfort 
•		In the last 12 months have you had  any pain or

discomfort? ......................................................................... 14.9 (1.9) 26.5 (3.9) 17.9 (2.5) 12.9 (2.3) 10.6 (3.8) 
•		Reported pain or discomfort every day 
    for a week or more in the last 12 months

 that affected the following areas:**

    Back ...................................................................................... 6.4 (1.1) 9.8 (2.4) 6.3 (1.1) 6.9 (1.7) 5.6 (2.2)

    Shoulder/neck and upper extremities............................. 4.7 (0.7) 8.5 (2.9) 4.6 (0.8) 4.4 (1.0) 4.5 (1.5)

    Lower extremities............................................................... 3.6 (1.0) 3.0 (1.3) 2.7 (0.8) 4.7 (1.6) 4.1 (2.0) 

Respiratory symptoms 

•		Have you had wheezing or whistling
    in your chest at any time in the last 12 months? ...........  3.1 (0.5) 7.8 (2.1) 2.9 (0.6) 4.4 (1.0) 1.3 (0.4) 

•		Have you had episodes of runny stuffy nose or 
watery itchy eyes? .............................................................. 13.8 (2.3) 25.3 (5.1) 14.9 (3.3) 12.3 (2.3) 11.8 (3.9) 

•		Have you coughed or brought up phlegm on most   
days for at least 3 months?................................................ 1.8 (0.4) 3.4 (0.9) 1.9 (0.5) 2.1 (0.9) 1.2 (0.7) 

Dermatitis 

•		In the last 12 months, have you had any skin problem 
such as redness, inflammation,discoloration, or rash? 6.9 (0.8) 7.8 (2.6) 7.9 (1.3) 7.1 (1.3) 5.3 (1.5) 
•		Reported dermatitis in the last 12 months

 that affected the following areas:**
    Hands and arms ................................................................. 4.7 (0.6) 5.1 (1.7) 5.5 (1.0) 5.4 (1.5) 2.9 (1.1)
    Face....................................................................................... 2.1 (0.5) 2.0 (0.7) 1.6 (0.5) 2.6 (1.1) 2.4 (1.1)
    Other, including torso and legs........................................ 1.9 (0.3) 2.8 (1.7) 1.8 (0.5) 2.2 (0.6) 1.5 (0.5) 
Gastrointestinal problem 

•		Diarrhea that lasted more than 3 days ............................ 2.5 (0.4) 3.0 (1.1) 2.7 (0.7) 3.5 (0.9) 1.2 (0.4) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** Some individuals reported more than one area. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 20. National Agricultural Workers Survey
 
estimated 12-month prevalence of health conditions and symptoms,
 
by crop category,
 
October 1998—September 1999
 

Crop categories 

Health condition or symptom SD 
Total 

% (se) 1

 Field
 crops
%(se)1

 Fruit 
      and nuts

 %(se)1

      Veg­
etables
 %(se)1

 Horicul­
ture

 %(se)1 

Misc/ 
mult 

% (se) 1 

Musculoskeletal pain or discomfort 

•		In the last 12 months have you had
 any pain or discomfort? ...................................... 14.9 (1.9) 16.0 (2.7) 15.5 (4.1) 15.2 (2.0) 10.5 (1.4) 19.9 (6.7) 
•		Reported pain or discomfort every day 
    for a week or more in the last 12 months

 that affected the following areas:**
    Back ........................................................................ 6.4 (1.1) 5.8 (1.5) 7.2 (2.4) 6.5 (1.4) 4.9 (1.2) 7.1 (3.3)
    Shoulder/neck and upper extremities............... 4.7 (0.7) 4.9 (1.1) 4.9 (1.3) 5.3 (0.9) 2.4 (0.6)  7.2 (3.6)
    Lower extremities................................................. 3.6 (1.0) 2.7 (1.2) 4.1 (2.3) 4.0 (1.1) 1.5 (0.3) 8.0 (3.6) 
Respiratory symptoms 
•		Have you had wheezing or whistling
    in your chest at any time
    in the last 12 months? ..........................................  3.1 (0.5) 3.6 (1.1) 2.7 (0.7) 2.6 (0.7) 3.6 (1.1) 4.8 (2.5) 
•		Have you had episodes of 
   runny stuffy nose or watery itchy eyes?........... 13.8 (2.3) 11.1 (2.4) 15.4 (4.6) 10.7 (1.4) 18.0 (6.8) 12.0 (5.4) 
•		Have you coughed or brought up phlegm
    on most days for at least 3 months? .................. 1.8 (0.4) 3.0 (1.2) 1.5 (0.4) 1.8 (0.8) 1.9 (0.5) 1.3 (0.8) 
Dermatitis 
•		In the last 12 months, have you had any

 skin problem such as redness, inflammation, 
    discoloration, or rash? ........................................ 6.9 (0.8) 6.8 (1.8) 7.8 (1.7) 5.7 (1.1) 6.7 (1.3) 8.0 (4.4) 
•			Reported dermatitis in the last 12 months 

that affected the following areas:**
    Hands and arms ................................................... 4.7 (0.6) 5.5 (1.7) 4.2 (1.0) 4.8 (0.7) 5.3 (1.4) 3.4 (2.0)
    Face.........................................................................
    Other, including torso and legs..........................  1.9 (0.3)  1.9 (0.8)  2.3 (0.4) 1.3 (0.3)  0.9 (0.4)  4.2 (2.7) 
Gastrointestinal problem 
•			Diarrhea that lasted more than 3 days .............. 2.5 (0.4) 2.0 (0.9) 3.3 (0.9) 2.2 (0.6) 2.3 (1.0) 0.6 (0.5) 

 SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence between two or more levels of the stratification 

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** Some individuals reported more than one area. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Section Five: Smoking and Alcohol Use 
Tables 21 through 24 present data on the lifetime and current cigarette use by farmworkers and 
prevalence of alcohol use among farmworkers for the total population and by years in U.S. farm 
work, migrant status, number of employees on the farm, and crop category. The tables also include 
the amount of alcohol they reported consuming, on average, for those who drink. 

Smoking 

One in four farmworkers were current 
smokers. Farmworkers who had worked 5 
years or more were more likely to smoke 
than those with fewer years of farm work and 
were also the most likely to have smoked in 
the past and quit. Smoking was less prevalent 
among farmworkers with 1 to 4 years of farm 
work (20%) than those with more or fewer 
years of farm work. In addition, farmworkers 
who had worked less than one year on U.S. 
farms were less likely to have been former 
smokers (1%) than those with more years 
of work on U.S. farms (Table 21). Regarding 
migrant status, newcomers (20%) were the 
least likely to be current or former smokers 
(Table 22). The likelihood that farmworkers 
were current or former smokers was lower 
for those working on large farms (>150 
workers) (20%) than it was for those on 
farms with fewer workers (Table 23). Of all 
crop categories, smoking was most common 
amongst farmworkers in field crops (33%) 
(See Table 24 and Figure 20). 

Alcohol use 

Half of farmworkers reported drinking 
alcohol in the last month (Table 21). Among 
those who reported drinking alcohol, 
they consumed an average of about 38 
alcoholic drinks per month. On average, 
the farmworkers consumed alcohol 
approximately 10 days during the month. 
The percentage of farmworkers who 
consumed alcohol in the last month was 
greater for those with more than 9 years of 
farm work in the United States (57%) than 
for those with fewer years of work on U.S. 
farms (Table 21). Those who worked with 
miscellaneous or multiple crops did not 

drink as often as workers on other crops, but 
consumed more on the occasions they drank 
and, therefore, averaged more drinks total 
over the month (49 drinks) (see Table 24 and 
Figure 20). 

Figure 20. Percentage of farmworkers 
who are current smokers and 
percentage who consumed alcohol in 
the last month, by crop category 
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Table 21. National Agricultural Workers Survey
 
smoking and alcohol use,
 
by years of work on U.S. farms,
 
October 1998—September 1999
 

Years working in farm work in the United States 
Alcohol and tobacco use SD    Total  <1 yr 1–4 yrs 5–9 yrs >9 yrs 

Smoking status  % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Current smoker ......................................................  24.6 (1.5) 23.4 (2.5) 20.1 (2.5) 24.7 (3.0) 28.3 (2.6) 

Former smoker (have smoked in past,
but not in last 12 months) .....................................  3.5 (0.7)  1.3 (1.1)  2.8 (1.1)  2.6 (0.9)  5.7 (1.2) 

Alcohol consumption   % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Percent who consumed alcohol 
in last month .......................................................... 50.3 (2.1) 49.5 (4.3) 43.8 (4.5) 45.4 (3.5) 57.4 (2.6) 

Mean
 (se) 1 

Mean 
(se) 1 

Mean
 (se) 1 

Mean 
(se) 1 

Mean 
(se) 1 

Average days per month 
that alcohol was consumed** ............................... 9.6 (0.7) 9.8 (0.8) 8.7 (0.7) 9.6 (1.2) 9.8 (0.8) 
Average number of drinks consumed
on occasions they consumed alcohol**............... 4.5 (0.3) 4.2 (0.6) 4.3 (0.3) 4.8 (0.4) 4.6 (0.3) 
Average number of alcoholic drinks
consumed per month**.......................................... 38.5 (1.9) 37.4 (4.2) 34.3 (2.7) 41.8 (3.4) 40.2 (2.5) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence or mean between two or more levels of the stratification

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** 	 Of those who consumed alcohol. 

     (se) – Standard Error. 

Table 22. National Agricultural Workers Survey
 
smoking and alcohol use,
 
by migrant status,
 
October 1998—September 1999
 

Migrant status 

Alcohol and tobacco use 
Smoking status 

SD Total 
% (se)1 

Newcomer 
% (se)1 

Follow­
the-crop 
% (se) 1 

Shuttle 

% (se) 1 

Settled 

% (se) 1 

Current smoker ...................................................... 
Former smoker (have smoked in past,
but not in last 12 months) .....................................
Alcohol consumption 
Percent who consumed alcohol 
in last month ........................................................... 

24.6 (1.5) 

3.5 (0.7)
% (se) 1 

50.2 (2.1) 

19.8 (1.8) 

2.4 (1.3)
% (se) 1 

49.9 (4.9) 

27.1 (3.4) 

6.0 (2.4)
% (se) 1 

49.3 (5.1) 

28.0 (3.9) 

3.3 (0.9)
% (se) 1 

51.0 (5.3) 

24.8 (2.5) 

3.6 (0.8) 
% (se) 1 

50.2 (2.9) 

Average days per month
that alcohol was consumed** ............................... 
Average number of drinks consumed
on occasions they consumed alcohol** ............... 
Average number of alcoholic drinks
consumed per month**.......................................... 

 

Mean
 (se) 1 

9.6 (0.7) 

4.5 (0.3) 

38.5 (1.9) 

Mean 
(se) 1 

10.1 (1.0) 

4.0 (0.6) 

35.1 (4.3) 

Mean 
(se) 1 

9.1 (0.7) 

5.4 (0.3)

46.5 (3.7) 

Mean 
(se) 1 

11.3 (1.2)

 4.8 (0.6)

44.9 (3.2) 

Mean 
(se) 1 

8.7 (0.5) 

4.4 (0.2) 

36.0 (2.4) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence or mean between two or more levels of the stratification

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** Of those who consumed alcohol. 
1      (se) – Standard Error. 
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Table 23. National Agricultural Workers Survey
 
smoking and alcohol use,
 
by number of farmworkers employed on farm,
 
October 1998—September 1999
 

Alcohol and tobacco use SD Total 
Number of farmworkers employed on farm 

1–10 11–50 51–150 >150 

Smoking status 
Current smoker ..................................................... 
Former smoker (have smoked in past, 
but not in last 12 months) ....................................

% (se) 1 

24.6 (1.5) 

3.5 (0.7)

% (se) 1 

26.6 (4.0) 

6.1 (1.5) 

% (se) 1 

27.5 (2.9) 

3.4 (0.7)

% (se) 1 

25.3 (2.8) 

4.5 (1.6) 

% (se) 1 

19.6 (2.2) 

2.1 (1.2) 

Alcohol consumption % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Percent who consumed alcohol 
in last month .......................................................... 50.3 (2.1) 54.8 (4.9) 48.1 (3.3) 56.6 (3.5) 46.6 (4.1) 

Mean Mean Mean Mean Mean
(se) 1 (se) 1 (se) 1 (se) 1 (se) 1 

Average days per month that alcohol was 

consumed** ............................................................   9.6 (0.7)  8.3 (0.8)  8.1 (0.4) 10.1 (1.0) 11.3 (1.1)
 
Average number of drinks consumed on 

occasions they consumed alcohol**....................   4.5 (0.3)  5.4 (0.7)  5.3 (0.3)  4.3 (0.6)  3.2 (0.3)
 
Average number of alcoholic drinks consumed 

per month**............................................................ 38.5 (1.9) 41.6 (3.4) 42.4 (3.1) 37.7 (3.8) 33.3 (3.7)
 

  SD=Statistically Different. Rows or groups of rows with an "" indicate that differences in prevalence or mean between two or more levels of the stratification

       variable exist at the p<0.05 level.  In cases without an "", differences were not statistically significant. 

** 	 Of those who consumed alcohol.
 

     (se) – Standard Error.
 

Table 24. National Agricultural Workers Survey
 
smoking and alcohol use,
 
by crop category,
 
October 1998—September 1999


Alcohol and tobacco use SD Total Field 
crops 

Fruit and 
Nuts 

Crop categories 
Vege­
tables 

Horti­
culture 

Misc/ 
Mult 

Smoking status 
Current smoker ...................................................... 
Former smoker (have smoked in past, but not 
in last 12 months) ...................................................

% (se) 1 

24.6 (1.5) 

3.5 (0.7)

% (se) 1 

32.5 (5.2) 

3.8 (1.1)

% (se) 1 

23.1 (1.9) 

4.6 (1.4)

% (se) 1 

20.0 (1.7) 

2.0 (0.9)

% (se) 1 

26.4 (5.4) 

3.1 (1.1)

% (se) 1 

29.4 (8.3) 

2.1 (1.2) 

Alcohol consumption 
Percent who consumed alcohol in 
last month................................................................ 

% (se) 1 

50.3 (2.1) 

% (se) 1 

55.2 (4.2) 

% (se) 1 

54.2 (2.8) 

% (se) 1 

43.9 (3.0) 

% (se) 1 

45.7 (6.4) 

% (se) 1 

51.1 (12.6) 

Mean 
(se) 1 

Mean
 (se) 1 

Mean
 (se) 1 

Mean
 (se) 1 

Mean
 (se) 1 

Mean
 (se) 1 

Average days per month that alcohol was 
consumed** ............................................................. 9.6 (0.7)  9.3 (0.6) 10.2 (1.2) 10.4 (1.0) 7.6 (1.0) 8.3 (0.9) 
Average number of drinks consumed on 
occasions they consumed alcohol**..................... 4.5 (0.3) 5.1 (0.3) 4.1 (0.6) 4.7 (0.7) 4.1 (0.2) 5.7 (0.8) 
Average number of alcoholic drinks consumed 
per month**............................................................. 38.5 (1.9) 44.4 (2.5) 35.3 (3.5) 42.7 (4.0) 31.2 (4.3) 49.0 (10.0) 

  SD=Statistically Different. Rows or groups of rows with an “” indicate that differences in prevalence or mean between two or more levels of the stratification

       variable exist at the p<0.05 level.  In cases without an “”, differences were not statistically significant. 

** Of those who consumed alcohol. 
1      (se) – Standard Error. 
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Section Six: Access to and Quality of Health Care 
Included in the survey were questions on access to health care, payment for that care, and whether 
farm workers found it easy or difficult to obtain health care. Information about dental visits was also 
collected to ascertain the availability of dental care. Tables 25 to 28 contain data from this section of 
the questionnaire for the entire population as well as by years of work on U.S. farms, migrant status, 
number of farmworkers employed on farm, and crop category. 

Use of health services in the last two Figure 22. Use of health care services 
years in the United States in the Last 2 

years, by number of farmworkers 
Approximately 2 out of 3 farmworkers (64%) employed on farm 
had not used any health care services in the 505 %0%

United States in the last 2 years. Logically, 
workers with less than 1 year of farm work 
experience in the United States (17%) used 
health care services less in the last 2 years 
than those with more years of work on U.S. 
farms (Table 25). Likewise, newcomers (11%) 
reported less use of health care services in 
the past 2 years than follow-the-crop, shuttle, 

and settled workers (see Table 26 and Figure 

21). 
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Health care in last 2 yearsHealth care in last 2 years “miscellaneous/multiple” had the highest use707 %0%
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Workers on the smallest farms (1 to 10 
workers) had higher use of health care 
services in the last two years (46%) than those 
on farms with more workers (see Table 27 
and Figure 22). 
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of health care services in the last 2 years (58%) 
followed by horticulture (46%), vegetables 
(34%), fruits and nuts (33%), and field crops 
(31%) (Table 28). 

When asked when they had last seen a dentist, 
41% of farmworkers replied that they had 
never seen a dentist either in the United States 
or elsewhere. Farmworkers with less than 
1 year of farm work (56%) were more likely 
to reply that they had never seen a dentist 
than those with more years of farm work. 
Furthermore, the probability that farmworkers 
had ever seen a dentist diminished with fewer 
years of work on U.S. farms (see Table 25). 

When looking at migrant status, newcomers 
(39%) were the group the least likely to have 
ever seen a dentist followed by, follow-the­
crop (50%), shuttle (60%), and settled (69%) 
farmworkers (see Table 26 and Figure 21). 46 
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Farmworkers on farms with 11 to 150 workers Figure 23. Employment Paid Health 
were less likely to have ever seen a dentist Care not Related to Farm Work, by 
than those employed on farms with more or years of farm work 
with fewer workers (Table 27). Finally, those 
employed in field crops (49%) were the least 
likely to have ever seen a dentist (Table 28). 

Health service and method of payment 
by whether it was related to farm work 

It was a concern that many of the workers 
may not completely understand the 
difference between employer-provided 
health plans and workers compensation. As 
a result, employer-provided health plans and 
workers compensation were combined into 
one category for method of payment. Other 
method of payment categories included “paid 
self” and “other.” 

Four percent of farmworkers reported that 
their most recent health care visit was related 
to their farm work job. For those who sought 
health care related to farm work, 23% paid 
for the health care out of their pocket, while 
59% reported that workers compensation 
or an employer provided health plan paid 
for their health care. Farmworkers who 
had worked for 10 years or more on U.S. 
farms had a smaller percentage of work-
related health care visits (50%) paid for with 
employer-provided health plans or workers 
compensation than those with fewer years of 
work on U.S. farms (Table 25). Farmworkers 
in fruits and nuts (8%) were the least likely to 
pay for work-related health care themselves 
and workers in vegetables (49%) were the 
most likely compared with those in other crop 
categories (Table 28). 

For visits not related to farm work, 60% of 
farmworkers paid for health care themselves, 
however, the percentage of those who paid 
with employer-provided health plans or 
workers compensation did increase with 
more years of farm work (see Table 25 and 
Figure 23). Workers in miscellaneous/multiple 
crops (87%) paid for health care not related 

to work themselves more frequently than 
workers in other crop categories (see Table 
28). 

Accessibility of health care services in 
the United States 

More than half of farmworkers (51%) 
reported that it was difficult to get health 
care services in the United States (Table 25). 
Follow-the-crop workers (57%) reported the 
most difficulty in getting health care services 
in the United States, followed by newcomers 
(54%), shuttle (51%), and settled workers 
(48%) (Table 26). The likelihood of reporting 
difficulty in getting health care services in 
the United States was greater for workers 
on farms with more than 50 workers than 
for those on farms with 50 or fewer workers 
(Table 27). Workers employed in the fruit and 
nut category and vegetable category were 
more likely to report difficulty in getting 
health care services in the United States (55% 
and 54%, respectively) than those employed 
in other crop categories (Table 28). 
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Farmworkers who had worked fewer than      
5 years in the United States were more likely 
to answer that they did not know if it was 
easy or difficult to get health care services in 
the United States than those who had worked 
more years (Table 25). As might be expected, 
newcomers reported that they did not know 
if it was easy or difficult to get health care 

services in the U.S. (31%) more often than 
follow-the-crop (6%), shuttle (8%), and 
settled workers (7%) (Table 26). In addition, 
farmworkers on farms with more than 50 
workers were more likely to say that they did 
not know if it is easy or difficult to get health 
care services in the U.S. than those on farms 
with fewer workers (Table 27). 

Table 25. National Agricultural Workers Survey
 
access to and quality of health care,
 
by years of work on U.S. farms,
 
October 1998—September 1999
 

Years working in farm work in the United States 

Total  <1 yr  1–4 yrs 5–9 yrs  >9 yrs 

Health care SD % (se)1  % (se) 1  % (se) 1 % (se) 1  % (se) 1 

Have you used health care services 

in the United States in last 2 years?  36.4 (2.3) 17.4 (3.3) 41.3 (5.1) 37.9 (4.0) 44.8 (3.4)
 
• The last time you used 

health care services was it:
 

Related to your farm work job?...............................  4.2 (0.8) 1.1 (0.6) 5.3 (1.6) 5.3 (1.8)  5.2 (1.0)
 

Not related to any job? ............................................. 30.9 (2.2) 15.8 (2.8) 35.1 (5.6) 32.3 (3.7) 37.4 (3.1)
 
Did not use health care services
 
in last 2 years..............................................................  63.6 (2.3) 82.6 (3.3) 58.7 (5.1) 62.1 (4.0) 55.2 (3.4)
 

For those who used health care services 
in the last 2 years, how did you pay? 
• For those with a problem 
    related to the farm work job? 

Paid self....................................................................... 23.1 (6.0) 5.7 (6.3) 29.4 (12.8) 16.9 (6.6) 24.2 (9.4) 
Employer provided health plan or
Workers Compensation............................................ 59.3 (3.7) 58.5 (27.8) 62.5 (14.0) 77.9 (8.6)  49.9 (10.9) 

Other ........................................................................ 
• For those with a problem 
    NOT related to the farm work job?  

17.0 (5.1) 35.8 (27.8) 8.1 (4.2) 5.3 (3.4) 25.9 (7.7) 

Paid self ...................................................................... 59.8 (7.8) 64.9 (7.9) 58.3 (6.2) 66.0 (4.8) 55.8 (4.0) 
Employer provided health plan or
Workers Compensation ........................................... 9.2 (2.4) 1.7 (1.3) 3.0 (1.5) 9.5 (4.5) 14.8 (3.3) 

Other ........................................................................ 31.5 (3.0) 33.4 (8.0) 38.8 (5.9) 24.5 (2.8) 29.5 (3.0) 
• Is it easy or difficult to get the health care services

you need in the United States?  

Difficult ...................................................................... 50.6 (2.9) 49.2 (5.4) 53.0 (3.6) 56.2 (3.9) 47.4 (4.0) 

Easy ........................................................................ 36.8 (3.3) 20.6 (4.7) 36.3 (4.2) 39.5 (3.9) 46.5 (3.8) 

Don’t know................................................................ 12.7 (2.1) 30.2 (5.4) 10.7 (2.2) 4.3 (0.8)  6.1 (1.8) 
• When was the last time you saw a dentist

(In the United States or elsewhere)? 

Never ........................................................................ 40.9 (2.7) 55.8 (4.5) 39.7 (4.8) 36.9 (4.7) 33.6 (4.0) 

		 SD=Statistically Different. Rows or groups of rows with an "" indicate that differences in prevalence between two or more levels of the stratification 

         variable exist at the p<0.05 level.  In cases without an "", differences were not statistically significant. 

       (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 26. National Agricultural Workers Survey
 
access to and quality of health care,
 
by migrant status,
 
October 1998—September 1999
 

Migrant status 
Follow-

Total Newcomer the-crop Shuttle  Settled 

Health care SD % (se) 1 % (se) 1 % (se) 1 % (se) 1  % (se) 1 

Have you used health care services
 
in the United States in last 2 years?  36.4 (2.3) 11.2 (2.0) 31.0 (6.3) 39.0 (6.0) 47.7 (3.5)
 
• The last time you used 

health care services was it:
 

Related to your farm work job?................................  4.2 (0.8)  0.7 (0.3) 5.6 (1.9) 6.9 (1.6) 4.5 (1.2)
 

Not related to any job? .............................................. 30.9 (2.2) 10.3 (1.9) 24.4 (5.8) 31.5 (6.5) 41.3 (3.4)
 
Did not use health care services
 
in last 2 years............................................................... 63.6 (2.3) 88.8 (2.0) 69.1 (6.3) 61.1 (6.0) 52.3 (3.5)
 

For those who used health care services 
in the last 2 years, how did you pay? 
• For those with a problem 
     related to the farm work job? 

Paid self ......................................................................... 
Employer provided health plan or 
Workers Compensation ............................................. 

23.1 (6.0) 

59.3 (3.7) 

31.6 (19.5) 

60.6 (19.8) 

31.2 (18.8) 

45.4 (20.4) 

14.4 (7.0) 

58.2 (13.1) 

26.7 (8.9) 

63.8 (10.8) 

Other .......................................................................... 
• For those with a problem
     NOT related to the farm work job? 

17.0 (5.1) 7.8 (7.9) 23.4 (12.0) 27.4 (12.2) 9.6 (3.9) 

Paid self........................................................................ 
Employer provided health plan or 
Workers Compensation............................................. 

59.8 (7.8) 

9.2 (2.4) 

67.9 (11.6) 

2.6 (2.1) 

56.4 (10.0) 

4.7 (2.5) 

55.3 (5.7) 

3.8 (2.2) 

60.0 (4.3) 

12.2 (3.2) 

Other .......................................................................... 31.5 (3.0) 29.6 (11.4) 38.8 (11.2) 40.9 (6.2) 27.9 (2.8) 
• Is it easy or difficult to get the health care services

you need in the United States?  

Difficult ........................................................................ 50.5 (2.9) 54.2 (5.9) 57.1 (4.6) 51.1 (3.4) 47.9 (3.6) 

Easy .......................................................................... 36.8 (3.3) 14.4 (4.4) 37.0 (4.6) 41.0 (4.2) 44.8 (3.6) 

Don’t know .................................................................. 12.7 (2.1) 31.4 (5.9) 5.9 (1.7) 7.9 (1.7) 7.4 (1.8) 

• When was the last time you saw a dentist 
(In the United States or elsewhere)?

    Never ........................................................................... 40.9 (2.7) 61.0 (4.2) 49.9 (4.6) 40.1 (5.0) 30.8 (3.3) 

		 SD=Statistically Different. Rows or groups of rows with an "" indicate that differences in prevalence between two or more levels of the stratification

        variable exist at the p<0.05 level. In cases without an "", differences were not statistically significant. 

     (se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 27. National Agricultural Workers Survey 
access to and quality of health care, 
by number of farmworkers employed on farm, 
October 1998—September 1999 

Number of farmworkers employed on farm 
Total 1–10 11–50 51–150 >150 

Health care SD % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Have you used health care servicesin the United States 
in last 2 years? 36.4 (2.3) 46.4 (5.2) 36.6 (3.5) 30.6 (2.7) 39.9 (5.0) 
•			The last time you used
     health care services was it: 

Related to your farm work job?................................... 4.2 (0.8) 5.4 (1.0) 6.1 (1.3) 2.6 (0.7) 2.9 (1.2) 

Not related to any job? ................................................. 30.9 (2.2) 39.0 (5.4) 29.0 (3.1) 26.7 (2.2) 36.5 (5.2) 
Did not use health care services 
in last 2 years.................................................................. 63.6 (2.3) 53.6 (5.2) 63.4 (3.5) 69.4 (2.7) 60.1 (5.0) 

For those who used health care services 
in the last 2 years, how did you pay? 
•		For those with a problem 
    related to the farm work job? 

Paid self............................................................................ 23.1 (6.0) 16.2 (6.2) 25.5 (8.5) 26.9 (12.9) 14.6 (11.4) 
Employer provided health plan or
Workers Compensation................................................. 59.9 (3.7) 59.3 (14.1) 52.4 (10.7) 67.4 (13.7) 76.0 (15.5) 

Other ............................................................................. 17.0 (5.1) 24.6 (11.1) 22.1 (7.9) 5.7 (3.4) 9.4 (9.7) 
•		For those with a problem 
   NOT related to the farm work job? 

Paid self ............................................................................ 59.3 (7.8) 59.6 (6.6) 64.4 (6.3) 55.2 (5.5) 56.1 (4.9) 
Employer provided health plan or
Workers Compensation ................................................. 9.2 (2.4) 4.7 (1.7) 6.1 (1.7) 11.5 (4.1) 12.2 (5.8) 

Other ............................................................................. 31.5 (3.0) 35.8 (7.3) 29.6 (5.4) 33.4 (4.3) 31.8 (4.9) 

•		Is it easy or difficult to get the health care services
you need in the United States?  

Difficult ............................................................................ 50.5 (2.9) 43.4 (5.4) 43.4 (3.6) 57.1 (5.5) 55.6 (5.6) 

Easy ............................................................................. 36.8 (3.3) 49.6 (4.9) 46.3 (3.5) 28.0 (4.6) 29.4 (5.4) 

Don’t know...................................................................... 12.7 (2.1) 7.0 (2.6) 10.3 (1.5) 14.9 (3.5) 15.0 (3.3) 
•		When was the last time you saw a dentist 

(In the US or elsewhere)?

    Never ............................................................................. 40.9 (2.7) 32.1 (4.8) 43.1 (4.2) 42.2 (4.5) 37.8 (4.1) 

		 SD=Statistically Different. Rows or groups of rows with an "" indicate that differences in prevalence between two or more levels of the stratification 

variable exist at the p<0.05 level.  In cases without an "", differences were not statistically significant. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Table 28. National Agricultural Workers Survey
 
access to and quality of health care,
 
by crop category,
 
October 1998—September 1999
 

Crop categories 
Field Fruit and 

Total crops nuts Vege- Horti- Misc/ 
Health care SD % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 % (se) 1 

Have you used health care services 
in the United States in last 2 years? 36.4 (2.3) 31.1 (4.2) 32.9 (1.8) 34.2 (3.8) 46.3 (6.7) 58.2 (9.3) 
•		The last time you used
    health care services was it: 

Related to your farm work job?.....................  4.2 (0.8) 3.8 (1.3) 3.7 (1.4) 4.1 (0.7) 5.0 (1.5) 7.9 (4.7) 

Not related to any job? ................................... 30.9 (2.2) 23.5 (3.4) 28.1 (1.8) 29.9 (3.8) 40.1 (7.5) 50.1 (12.2) 
Did not use health care services 
in last 2 years.................................................... 63.6 (2.3) 68.9 (4.2) 67.1 (1.8) 65.8 (3.8) 53.7 (6.7) 41.9 (9.3) 

For those who used health care services 
in the last 2 years how did you pay? 
•	 For those with a problem 
    related to the farm work job? 

Paid self ............................................................ 23.1 (6.0) 26.1 (12.3) 7.8 (5.8) 48.9 (12.2) 16.4 (13.6) 21.9 (12.0) 
Employer provided health plan or
Workers Compensation ................................. 59.3 (3.7) 56.9 (15.7) 77.8 (10.2) 22.2 (8.4) 68.5 (18.7) 77.7 (12.1) 

Other .............................................................. 17.0 (5.1) 17.0 (9.9) 14.4 (8.1) 29.0 (9.8) 15.2 (11.7) 0.4 (0.5) 
•		For those with a problem 
    NOT related to the farm work job? 

Paid self............................................................. 59.3 (7.8) 61.5 (7.6) 63.9 (5.7) 44.8 (9.3) 55.7 (4.4) 87.1 (6.9) 
Employer provided health plan or
Workers Compensation.................................. 9.2 (2.4) 6.8 (3.6) 9.6 (4.3) 11.1 (7.7) 11.1 (4.7) 1.1 (1.1) 

Other ............................................................. 31.5 (3.0) 31.7 (6.9) 26.6 (3.0) 44.1 (8.0) 33.3 (5.7) 11.8 (6.5) 

•		Is it easy or difficult to get the health care
services you need in the United States? 
Difficult ............................................................. 50.5 (2.9) 45.5 (5.3) 55.0 (4.2) 53.6 (6.3) 44.8 (5.3) 34.7 (9.7) 
Easy .............................................................. 36.8 (3.3) 41.6 (4.9) 30.2 (4.0) 36.5 (8.0) 43.2 (4.7) 53.2 (11.5) 
Don’t know....................................................... 12.7 (2.1) 12.9 (3.2) 14.8 (4.0) 9.9 (2.3) 12.0 (3.0) 12.2 (4.5) 
•		When was the last time you saw a dentist 

(In the United States or elsewhere)?
    Never ................................................................. 40.9 (2.7) 50.8 (5.2) 38.4 (4.0) 48.8 (4.8) 29.0 (4.7) 29.8 (7.6) 

  SD=Statistically Different. Rows or groups of rows with an "" indicate that differences in prevalence between two or more levels of the stratification

       variable exist at the p<0.05 level.  In cases without an "", differences were not statistically significant. 

(se) – Standard Error. 

Note. Due to rounding, some column totals may not add up to exactly 100 percent. 
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Section Seven: Estimated Prevalence of Physician-Diagnosed 
Health Conditions 
Table 29 shows the prevalence of physician diagnosed health conditions. Approximately 12% of 
farmworkers reported one or more of these conditions. The highest reported physician diagnosed 
health condition was high blood pressure (4%). Because of low prevalence, these conditions were not 
stratified by the farmworker and farm characteristics. 

Table 29. National Agricultural Workers Survey 
estimated prevalence of physician-diagnosed health conditions, 
October 1998—September 1999

     Total 
Health condition  % (se)1 

Have you ever been told by a doctor or nurse 
that you have any health condition? 
•	  Type of health condition*
 

Any................................................................................... 12.1 (1.3) 

Asthma ..........................................................................  1.8 (0.5) 


        Cancer............................................................................  0.1 (0.5)

        Diabetes......................................................................... 2.0 (0.4)

        Hepatitis........................................................................  0.2 (0.1)

        High blood pressure....................................................  3.5 (0.5)

        Heart disease ................................................................  0.8 (0.2)

        Thyroid disease............................................................  0.6 (0.5)

        Tuberculosis..................................................................  0.8 (0.5)

        Urinary tract infection.................................................  1.9 (0.9)

        Other.............................................................................. 2.3 (0.6)
 

*Respondents may have reported more than one health condition. 
1 (se) – Standard Error. 
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Appendix A 

Survey Instrument 

Introduction to Appendix A 
The purpose of this appendix is to give users of this publication easy access to the Survey Instrument. 

How to Use this appendix 
Appendix A contains the Survey Instrument in English.  The majority of the respondents were 
interviewed in Spanish.  The Spanish language Survey Instrument can be viewed at the publicatons 
section of the NIOSH web sitewww.cdc.gov/niosh/docs/2009-119/. 
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Appendix B 

Questionnaire Location for Items in Tables 

Introduction to Appendix B 

The purpose of this appendix is to enable users of this publication to look up in the questionnaire the 
exact questions asked of the farmworkers that provided us with this data. 

How to use this appendix 
Appendix B contains 8 tables that correspond to sets of tables in the main document. There are 3 

columns in each of these 8 tables. 

They are: 


Description in table
     Variable(s) from survey instrument
     Population 

"Description in table" came directly from the tables in main body of the publication. This is indicated 
in the name of the table. See page B2 title "Variable Names from Survey Instrument for Tables 4–7 
Participation in Pesticide Safety Training Programs." This table covers tables 4 through 7. 

"From survey instrument: Variable(s)" is the designation of the questions in the survey instrument 
and "From survey instrument: Page" is where to find it. On page B5 in the first column it says "Did 
you receive training in the safe use of pesticides?" The next column says "NT2.”  On page A17 (the 
questionnaire) you will find NT2 half way down the first column and the question "Has anyone given 
you training or instructions in the safe use of pesticides through: video, audio cassette, classroom 
lecture, written material, informal talks or by any other means?" 

"Population" refers to the group of farmworkers the question applies to. For example, we only asked 
questions about farmworker use of PPE the last time they loaded, mixed, or applied pesticides IF they 
loaded, mixed, or applied pesticides. See page B5. 
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Table 3. Variable names from survey instrument 
demographic and work characteristics of farmworkers 
Description in table 

Age .......................................................................................... 

Foreign born............................................................................ 

Years in U.S (for those foreign born). .................................. 

Place of birth 

Asia...................................................................................... 

Mexico................................................................................. 

Other Latin America ......................................................... 

U.S. ...................................................................................... 

Race 

White.................................................................................. 

Black or African American.............................................. 

American Indian, Alaska 
      Native, Indigenous........................................................... 

Asian /Pacific Islander ..................................................... 

Other .................................................................................. 

Ethnicity (Hispanic) 

Mexican.............................................................................. 

Mexican-American........................................................... 

Puerto Rican...................................................................... 

Other Hispanic ................................................................. 

Other Ethnicity ................................................................. 

Family status 

Nuclear family member lives 
in household ........................................................................... 

Marital status of farmworker 

Married .............................................................................. 

Separated/divorced/widowed........................................ 

Single.................................................................................. 

Children 

Children in household..................................................... 

Non-resident children ..................................................... 

Total children .................................................................... 

Family composition 

Farmworker is a parent................................................... 

Farmworker lives with parents ..................................... 

Farmworker married but 
does not have children.................................................... 

Other ................................................................................. 

Language 

Primary Language 

Spanish................................................................................ 

English ................................................................................ 

Other ................................................................................... 

Variable(s) from survey instrument 

A6 

A7 

A8 

A7 

B2 

B1 

A4 

A5 

A4 

A2 

B5 

Population 

Of all farmworkers 

Of all farmworkers 

Of all farmworkers 

Of all farmworkers 

Of all farmworkers 

Of all farmworkers 

Of all farmworkers 

Of all farmworkers 

B2 
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Table 3. Variable names from survey instrument 

demographic and work characteristics of farmworkers (continued)
 
Description in table Variable(s) from survey instrument Population 

Language (continued) 

Of those who do not answer 
Ability to read English B6 “English” in [B5] 

Not at all............................................................................. 

A little ................................................................................. 

Somewhat .......................................................................... 

Well ..................................................................................... 

Ability to speak English (for those whose 
primary language is not English) B7 

Of those who do not answer 
“English” in [B5] 

Not at all ............................................................................ 

A little................................................................................. 

Somewhat.......................................................................... 

Well..................................................................................... 

Education Of all farmworkers 

Highest grade completed ............................................... A9 

Participation in Adult education .................................. B3 

Income Of all farmworkers 

Family income below federal poverty level ....................... G3 

Percentage of farmworkers by 
family income categories (U.S. earnings) G3 

<$500................................................................................... 

$500–$999........................................................................... 

$1,000–$2,499..................................................................... 

$2,500–$4,999..................................................................... 

$5,000–$7,499..................................................................... 

$7,500–$9,999..................................................................... 

$10,000–$12,499................................................................. 

$12,500–$14,999................................................................. 

$15,000–$17,499................................................................. 

$17,500–$19,999................................................................. 

$20,000–$24,999................................................................. 

$25,000–$29,999................................................................. 

$30,000–$34,999................................................................. 

$35,000–$39,999................................................................. 

$40,000+.............................................................................. 

Immigration status L1 Of all farmworkers 

Citizen...................................................................................... 

Green card............................................................................... 

Unauthorized.......................................................................... 

Work authorization................................................................ 

continued 
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Table 3. Variable names from survey instrument 

demographic and work characteristics of farmworkers (continued)
 
Description in table Variable(s) from survey instrument Population 

Legal application L1, L2 Of all farmworkers 

Legalization applicant ........................................................... 

Family program...................................................................... 

Other authorization ............................................................... 

Unauthorized.......................................................................... 

Citizen by birth....................................................................... 

Work characteristics Of all farmworkers 

Years in farm work................................................................. B10 

Hourly wage ........................................................................... D5-D8, D11-D18 

Number of weeks spent abroad........................................... 

Number of weeks doing 
farm work in U.S. ................................................................... 

C6 

C6 

Number of weeks doing 
non-farmwork in U.S. ............................................................ C6 

Number of weeks not working in U.S................................. 

Hours worked per week 
in farm work ........................................................................... 

C6 

D4 

Work for grower..................................................................... C15 

Work for farm labor contractor ............................................ C15 

Method of payment D11 

Hourly................................................................................. 

By piece............................................................................... 

Salary .................................................................................. 

Combination of hourly 
and by piece ....................................................................... 

Housing 

Farmworker rents from 
non-employer.......................................................................... 

Employer provides free housing 
for farmworker ....................................................................... 

D33A Of all farmworkers 

Farmworker owns the house................................................ 

Farmworker rents from employer ....................................... 

Employer provides free housing for 
farmworker and his/her family............................................ 

Farmworker rents from government 
or other institution ................................................................. 

Farmworker receives free housing from 
government or other institution........................................... 

Method of transportation to work D37 Of all farmworkers 

Carpool .................................................................................... 

Drive car .................................................................................. 

Labor bus................................................................................. 

Public transportation ............................................................. 

Walk ......................................................................................... 

Other ........................................................................................ 
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Tables 5–8 Variable names from survey instrument 
participation in pesticide safety training programs 
Description in table Variable(s) from survey instrument Population 

Did you receive training in the safe 
use of pesticides? NT2 Of all workers 

• Received some pesticide training during
 the last 12 months

    With your current employer, during 
    the last 12 months .............................................................. NT2 Of all workers 

    With former employer, during 
    the last 12 months .............................................................. NT2 Of all workers 

• No pesticide training in the last 12 months but 
    did receive training in the last 5 years ............................ NT2 Of all workers 

• No pesticide training any time 
    during the last 5 years ....................................................... NT2 Of all workers 

• How was the training delivered? 

Informal (informal instructions in the field)................. NT3 Of workers trained in last 5 yrs 

Formal (video, audio, written 
material, class)................................................................... NT3 Of workers trained in last 5 yrs 

• How long was the training or instructions? 

<½ hour............................................................................... NT4 Of workers trained in last 5 yrs 

½ hour–1 hour ................................................................... NT4 Of workers trained in last 5 yrs 

>1 hour ................................................................................ NT4 Of workers trained in last 5 yrs 

• Who trained or instructed you? 

Grower or grower’s staff ................................................. NT5 Of workers trained in last 5 yrs 

Farm labor contractor or farm labor 
contractor’s staff ............................................................... NT5 Of workers trained in last 5 yrs 

Government agency......................................................... NT5 Of workers trained in last 5 yrs 

Insurance company.......................................................... NT5 Of workers trained in last 5 yrs 

Other ................................................................................. NT5 Of workers trained in last 5 yrs 

• In what language(s) was the training or
     instructions delivered? 

English only ....................................................................... NT6 Of workers trained in last 5 yrs 

Spanish only....................................................................... NT6 Of workers trained in last 5 yrs 

Other language .................................................................. NT6 Of workers trained in last 5 yrs 

Bilingual English/Spanish................................................ NT6 Of workers trained in last 5 yrs 

• Was training in worker’s primary language? ................ NT6, B5 Of workers trained in last 5 yrs 

• Did the training cover the following topics required
     by EPA’s Worker Protection Standard? 

How soon you can enter a field 
treated with pesticides .................................................... NT7 Of workers trained in last 5 yrs 

Illness or injuries due to pesticides................................. NT7 Of workers trained in last 5 yrs 

Where to go or who to contact for 
emergency medical care .................................................. NT7 Of workers trained in last 5 yrs 

• Did the training cover all three topics: 
Reentry, illness, and emergency care.............................. NT7 Of workers trained in last 5 yrs 

Did you ever receive a certification card for training 
or instructions in the safe use of pesticides? 

• Received a certification card for 
    pesticide safety training .................................................... NT8 Of all workers 

• Farmworkers trained in last 12 months, who 
    received a certification card for pesticide 
    safety training..................................................................... NT2, NT8 

Of workers trained in last 
12 months 
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Description in table	 Variable(s) from survey instrument Population 

Have you loaded, mixed, or applied 
pesticides in the United States 
in the last 12 months? ............................................ NP1 Of all farmworkers 

The last time you loaded, mixed, or applied Hierarchy, if gloves ranked higer were used 
pesticides did you wear: other gloves lower in the hierarchy were not 

considered. Hierarchy: 1.thick rubber gloves 
2. thin rubber gloves 3. cloth gloves 4. no hand 
protection 

    • 	 Gloves
1

Of all who mixed, loaded, or applied 
None...............................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
Cloth.................................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
Thin rubber .....................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
Thick rubber....................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
•	1 Sleeves..............................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
•	1 Suit ..................................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
•	1 Respirator ........................................................
 NP2 pesticides in last 5 yrs 

Of all who mixed, loaded, or applied 
•	1 Goggles ............................................................
 NP2 pesticides in last 5 yrs 

Appendix B 

Tables 9–12. Variable names from survey instrument 
personal protective equipment worn by pesticide loaders, mixers, or applicators 
during the last pesticide-related task performed in the last 12 months 

Tables 13–16. Variable names from survey instrument 
availability of drinking water, toilets, and hand washing facilities 
Description in table Variable(s) from survey instrument Population 

Does your current employer provide (Every day): 

Drinking water 

No water ....................................................................... NS1 Of all workers 

No water or disposable cups ....................................... NS1 Of all workers 

Toilet 

No toilet .......................................................................... NS4, NS8 Of all workers 

No toilet or toilet paper................................................ NS4, NS8 Of all workers 

Hand washing water 

No hand washing water .............................................. NS9 Of all workers 

No hand washing water, soap, or 
single use towels............................................................ NS9, NS14, NS15 Of all workers 
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Tables 17–20. Variable names from survey instrument 
estimated 12-month prevalence of health conditions and symptoms 
Description in table Variable(s) from survey instrument Population 

Musculoskeletal pain or discomfort 

In the last 12 months have you had 
any pain or discomfort? ........................................................ 

NMS1, NMS2, NMS3, NMS4, NMS5, 
NMS6 Of all workers 

• Reported pain or discomfort in the
 last 12 months which affected the 
following areas: 

Back ................................................................................. NMS1 Of all workers 

Shoulder/neck and upper extremities............................ NMS2, NMS3, NMS4 Of all workers 

Lower extremities.............................................................. NMS5 Of all workers 

Respiratory symptoms 

• Have you had wheezing or whistling in your 
    chest at any time in the last 12 months? ......................... NR1 Of all workers 

• Have you had episodes of runny stuffy nose 
    or watery itchy eyes? ......................................................... NR2, NR3 Of all workers 

• Have you coughed or brought up phlegm 
    on most days for at least 3 months? ................................ NR5, NR6 Of all workers 

Dermatitis 

In the last 12 months have you had any 
skin problem such as redness, inflammation, 
discoloration, or rash? ........................................................... NSK1, NSK2, NSK3, NSK4, NSK5 Of all workers 

• Reported dermatitis in the last 12 months 
which affected the following areas: 

Hands and arms................................................................. NSK1, NSK2 Of all workers 

Face ................................................................................. NSK3 Of all workers 

Other including torso and legs ........................................ NSK4, NSK5 Of all workers 

Gastrointestinal problem 

• Diarrhea which lasted more than 3 days ...................... NI1 Of all workers 

Tables 21–24. Variable names from survey instrument 
smoking and alcohol use 
Description in table Variable(s) from survey instrument Population 

Smoking status 

Current smoker ...................................................................... NC1, NC3 Of all workers 

Former smoker (have not smoked 
in last 12 months) ................................................................... NC1, NC3 Of all workers 

Alcohol consumption 

Consumed alcohol in last month (on average) .................. NA1 Of all workers 

Average days per month on which 
alcohol was consumed........................................................... NA1 Of workers who drink 

Average number of alcoholic 
drinks consumed per month ................................................ NA2, NA1 Of workers who drink 
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Tables 25–28. Variable names from survey instrument 
access to and quality of health care 
Description in table Variable(s) from survey instrument Population 

Have you used health care services in 
the United States in last 2 years? NQ1 Of all farmworkers 

• The last time you used health care services was it: 

Related to your farm work job?...................................... NQ2 Of those who sought health care 

Related to any work......................................................... NQ2 Of those who sought health care 

Did not use health care 
services in last 2 years...................................................... NQ1 Of all farmworkers 

For those who used health care services in the 
last 2 years, how did you pay? 

• For those with a problem related
      to the farm work job? 

Of those who sought health care for 
Paid self.............................................................................. NQ1, NQ2, NQ5 a farmwork related reason 

Employer provided health plan or Of those who sought health care for 
Workers Compensation................................................... NQ1, NQ2, NQ5 a farmwork related reason 

Of those who sought health care for 
Other .................................................................................. NQ1, NQ2, NQ5 a farmwork related reason 

• For those with a problem 
      NOT related to the farm work job? 

Of those who sought health care for 
Paid self.............................................................................. NQ1, NQ2, NQ5 a non-farmwork related reason 

Employer provided health plan or Of those who sought health care for 
Workers Compensation................................................... NQ1, NQ2, NQ5 a non-farmwork related reason 

Of those who sought health care for 
Other ................................................................................. NQ1, NQ2, NQ5 a non-farmwork related reason 

Is it easy or difficult to get the health care services 
you need in the United States? NQ7 

Difficult .............................................................................. Of all farmworkers
 

Easy ................................................................................. Of all farmworkers
 

Don’t know........................................................................ Of all farmworkers
 

When was the last time you saw a dentist 
(In the U.S or elsewhere)? 

Never ................................................................................. NQ6 Of all farmworkers 

Table 29. Variable names from survey instrument 
estimated prevalence of physician-diagnosed 
health conditions 
Health condition Variable(s) from survey instrument Population 

Have you ever been told by a doctor or nurse 
that you have any health condition? 

NH1, NH2, NH3, NH4, NH5, NH6, 
NH7, NH8, NH9, NH10, NH11 

• Type of health condition 

Asthma ............................................................................. NH1 Of all farmworkers 

Diabetes............................................................................ NH2 Of all farmworkers 

High blood pressure....................................................... NH3 Of all farmworkers 

Tuberculosis..................................................................... NH4 Of all farmworkers 

Heart disease ................................................................... NH5 Of all farmworkers 

Urinary tract infection.................................................... NH6 Of all farmworkers 

Thyroid disease............................................................... NH7 Of all farmworkers 

Cancer............................................................................... NH8 Of all farmworkers 

Hepatitis........................................................................... NH9 Of all farmworkers 

Other ................................................................................ NH10, NH11 Of all farmworkers 
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Appendix C 

Crops Reported by Farmworkers in Spanish and 

English and Crop Categories 

Introduction to Appendix C 
The purpose of this appendix is to list the crops that are included in each of the categories for tables 8, 
12, 16, 20, 24 and 28. 

How to use this appendix 
Each category is highlighted and crops are listed in alphabetical order under the category heading. 
English is located in first column and Spanish in the second, alphabetical by first column. The table is 
repeated with the Spanish column first and the English column second, alphabetical by first column. 

Categories include:
 Field crops
 Fruits and nuts
 Horticulture

      Vegetables
 Miscellaneous/Multiple 

Miscellaneous/multiple includes all crops that are listed as miscellaneous such as tea, sod, coffee, 
Christmas trees, as well as when someone reports that they are working on several different crop 
categories while at the same job. The crop reported is the one worked while at the current job. 
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English Español 
Field crops Cultivos de campo 

Alfalfa Alfalfa 

Barley Cebada 

Corn Maíz 

Cotton/Cottonseed Algodón y Semilla 

Hay Heno 

Hops Lúpulo 

Linen Lino 

Millet Mijo, Alcandia/Zahina 

Multiple Field Crops Campos de Cultivos Diversos o Múltiples 

Multiple Grains Múltiples/Diversos Clases (Tipos) de Granos 

Oats Avena 

Other Oilseeds Otras Semillas de Aceite 

Peanuts Cacahuate, Maní 

Rice Arroz 

Rye Centeno 

Silage Ensilaje, "Forraje" 

Sorghum Sorgo, Zahina 

Soybeans Soja, Soya 

Sugar Beets Azúcar de Remolacha 

Sugar Cane Caña de Azúcar 

Tobacco Tabaco 

Wheat Trigo 

Fruits and nuts Frutas y nueces 

Almonds Almendra 

Apples Manzana 

Apricots Albaricoque, Chabacano (Damasco) 

Avocados Aguacate, Palta 

Berry/Melons, Multiple Múltiples, Diversas Bayas/ Granos(de Café, Cereal, Etc./ 
Melón, Sandía) 

Blueberries Mora, Mora Azul 

Bush Berries Mora Silvestre, Bayas 

Cherries Cereza 

Citrus, Multiple Múltiples, Diversos Cítricos 

Cranberries Baya de Arándano 

Currants Pasas 

Dates Dátiles 

Deciduous Fruits, Multiple Múltiples, Diversas Frutas de Membranas 

Deciduous Nuts, Multiple Múltiples, Diversas Nueces e Membranas 

Figs Higos 

Fruits, Other Otras Frutas 

Grapefruit Toronja, Pomelo 

Grapes, Raisin Uvas para Pasas 

Grapes, Table Uvas de Mesa 

Grapes, Wine Uvas para Vino 

Kiwifruit Kiwi 

continued 
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English Español 

Fruits and nuts (continued) Fruta y nueces (continuado) 

Lemons Limón 

Limes Limón, Lima, Limoncillo 

Nectarines Nectarina 

Nuts, Multiple Nueces Múltiples, Diversas 

Olives Aceituna, Oliva 

Oranges Naranja 

Peaches Durazno, Melocotón 

Pears Pera 

Pecans Pacanas, pecanas 

Pistachios Pistacho 

Plums Ciruela 

Prunes Ciruela Pasa, "Guindón" 

Strawberries Fresa 

Tangerines Tangerina (Mandarina) 

Tree Nuts, Other Nueces, Otras Variedades 

Walnuts Nuez, Nueces de Nogal 

Horticulture Horticultura 

Bedding Plants Planta Ornamental 

Bulbs Bulbos y Otros Tubérculos 

Cut Flowers/Florist Cut Greenery Flores, Flores Ornamentales 

Nursery Products Producto de Vivero 

Potted Floor Plants/Ornamental Plants/Flowers Plantas/Flores en "Pote" o Maceta 

Seeds Semillas 

Vegetables Verduras 

Arugula (Rocket, Roquette, Rugula, Rucola) Arugula (Rocket, Roquette,Rugula,Rucola) 

Asparagus Espárrago 

Artichokes Alcachofa 

Basil Albahaca 

Beans (Fresh) Frijol, Poroto, Judía 

Beets Remolacha, Betabel, Beterraga 

Broccoli Brócoli 

Brussels Sprouts Brotes de Bruselas / Col de Bruselas 

Cabbage Repollo, Col 

Cantaloupe Melón (Cantalupo) 

Carrots Zanahoria 

Cauliflower Coliflor 

Celery Apio 

Cilantro Cilantro, Culantro 

Collards/Other Leafy Greens Col, Repollo y Otras Frondosas 

Corn, Sweet Maíz Dulce, Elote, Choclo 

Cucumbers Pepino 

Eggplant Berenjena 

Food Grown Under Cover Planta de Cultivo Cubierta 

Garlic Ajo 

continued 
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English Español 

Vegetables (continued) Verduras (continuado) 

Grape Leaves Hojas de Viña (Uva) 

Green Onions/Shallots Cebollita ("China"), "Escalonia", "Chalote" 

Herbs Hierba, Yerba 

Kale "Kale", Col Rizada, Tipo de Repollo 

Leeks Puerro, Poro 

Lettuce Lechuga (Todas Clases) 

Melons-Honeydew Melón (Variedad "Honedew") 

Melons, Other Melón, Otros Melones 

Mustard Mostaza 

Parsley Perejil 

Onions Cebolla 

Oriental Vegetables Verduras/Vegetales Orientales 

Peas, Dry and Lentils Lentejas 

Peas, Green Chícharos, Arvejas, Guisantes 

Peppers (Sweet And Hot) Pimiento (Pimentón) 

Potatoes Papa 

Pumpkins Zapallo, Calabaza 

Radishes Rábano 

Rapin "Rapin" 

Spinach Espinaca 

Squash Calabaza "Squash" 

Sweet Potatoes and Yam Camote 

Tomatoes Tomate 

Turnips Nabo 

Vegetables, Multiple Múltiples o Diversos Vegetales o Legumbres 

Vegetables, Other Otros Vegetales/Verduras 

Watermelons Sandía 

Miscellaneous/Multiple Variados/Múltiples 

Aloe Vera Savila, Salvia 

Christmas Trees Arbol de Navidad 

Clove Clavo 

Coffee Café y Cafeto 

Misc. Specialty Crops Cultivo Especiales, Misceláneos 

Miscellaneous/Multiple Mixtos, Diversos/Múltiples, Muchos 

Multiple Nursery Product Múltiples, Muchos/ Productos de Viveros 

Non-Sas (Non-Seasonal Agriclutural Services) No-Sas (Servicios agrícolas estacionales) 

Not Applicable No Aplicable 

Sod Césped, Grama, Pasto para Jardín 

Tea Té 

continued 

C4
 



Appendix C
 

Español English 

Cultivos de campo Field crop 

Alfalfa Alfalfa 

Algodón y Semilla Cotton/Cottonseed 

Arroz Rice 

Avena Oats 

Azúcar de Remolacha Sugar Beets 

Cacahuate, Maní Peanuts 

Campos de Cultivos Diversos o Múltiples Multiple Field Crops 

Caña de Azúcar Sugar Cane 

Cebada Barley 

Centeno Rye 

Clases (Tipos) de Granos, Ensilaje, "Forraje" Silage 

Granos Múltiples/Diversos Multiple Grains 

Heno Hay 

Lino Linen 

Lúpulo Hops 

Maíz Corn 

Mijo, Alcandia/Zahina Millet 

Otras Semillas de Aceite Other Oilseeds 

Soja, Soya Soybeans 

Sorgo, Zahina Sorghum 

Tabaco Tobacco 

Trigo Wheat 

Frutas y nueces Fruits and nuts 

Aceituna, Oliva Olives 

Aguacate, Palta Avocados 

Albaricoque, Chabacano (Damasco) Apricots 

Almendra Almonds 

Baya de Arándano Cranberries 

Cereza Cherries 

Ciruela Plums 

Ciruela Pasa, "Guindón" Prunes 

Dátiles Dates 

Durazno, Melocotón Peaches 

Fresa Strawberries 

Higos Figs 

Kiwi Kiwifruit 

Limón Lemons 

Limón, Lima, Limoncillo Limes 

Manzana Apples 

Mora Silvestre, Bayas Bush Berries 

Mora, Mora Azul Blueberries 

Múltiples, Diversas Bayas/ Granos (de Café, 
Cereal, Etc./ Melón, Sandía) Multiple Berry/Melons 

Múltiples, Diversos Cítricos Multiple Citrus 

Múltiples, Diversas Frutas de Membranas Multiple Deciduous Fruits 

continued 
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Español English 

Frutas y nueces (continuado) Fruit and nuts (continued) 

Múltiples, Diversas Nueces e Membranas Multiple Deciduous Nuts 

Múltiples, Diversas Nueces Multiple Nuts 

Nectarina Nectarines 

Nuez, Nueces de Nogal Walnuts 

Naranja Oranges 

Otras Frutas Other Fruits 

Otras Variedades de Nueces Other Tree Nuts 

Pasas Currants 

Pera Pears 

Pacanas, pecanas Pecans 

Pistacho Pistachios 

Tangerina (Mandarina) Tangerines 

Toronja, Pomelo Grapefruit 

Uvas de Mesa Grapes, Table 

Uvas para Pasas Grapes, Raisin 

Uvas para Vino Grapes, Wine 

Horticultura Horticulture 

Bulbos y Otros Tubérculos Bulbs 

Flores, Flores Ornamentales Cut Flowers/Cut Greenery 

Planta Ornamental Bedding Plants 

Plantas/Flores en "Pote" o Maceta Potted Floor Plants/Ornamental Plants/Flowers 

Producto de Vivero Nursery Products 

Semillas Seeds 

Verduras Vegetables 

Ajo Garlic 

Albahaca Basil 

Alcachofa Artichokes 

Apio Celery 

Arugula (Rocket, Roquette, Rugula, Rucola) Arugula (Rocket, Roquette, Rugula, Rucola) 

Berenjena Eggplant 

Brócoli Broccoli 

Brotes de Bruselas / Col de Bruselas Brussels Sprouts 

Calabaza "Squash" Squash 

Camote Sweet Potatoes and Yam 

Cebolla Onions 

Cebollita ("China"), "Escalonia", "Chalote" Green Onions/Shallots 

Chícharos, Arvejas, Guisantes Peas, Green 
continued 
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Español English 

Verduras (Continuado) Vegtables (continued) 

Cilantro, Culantro Cilantro 

Col, Repollo y Otras Frondosas Collards/Other Leafy Greens 

Coliflor Cauliflower 

Espárrago Asparagus 

Espinaca Spinach 

Frijol, Poroto, Judía Beans (Fresh) 

Hierba, Yerba Herbs 

Hojas de Viña (Uva) Grape Leaves 

"Kale", Col Rizada, Tipo de Repollo Kale 

Lechuga (Todas Clases) Lettuce 

Lentejas Peas, Dry And Lentils 

Maíz Dulce, Elote, Choclo Corn, Sweet 

Melón (Cantalupo) Cantaloupe 

Melón (Variedad "Honedew") Melons-Honeydew 

Melón, Otros Melones Other, Melons 

Mostaza Mustard 

Múltiples o Diversos Vegetales o Legumbres Multiple Vegetables 

Nabo Turnips 

Otros Vegetales/Verduras Other Vegetables 

Papa Potatoes 

Pepino Cucumbers 

Perejil Parsley 

Pimiento (Pimentón) Peppers (Sweet And Hot) 

Planta de Cultivo Cubierta Food Grown Under Cover 

Puerro, Poro Leeks 

Rábano Radishes 

"Rapin" Rapin 

Remolacha, Betabel, Beterraga Beets 

Repollo, Col Cabbage 

Sandía Watermelons 

Tomate Tomatoes 

Verduras/Vegetales Orientales Oriental Vegetables 

Zanahoria Carrots 

Zapallo, Calabaza Pumpkins 

Variados/Múltiples Miscellaneous/Multiple 

Arbol de Navidad Christmas Trees 

Café y Cafeto Coffee 

Césped, Grama, Pasto para Jardín Sod 

Clavo Clove 

Cultivos Especiales/Misceláneo Miscellaneous Specialty Crops 

Mixtos, Diversos/ Múltiples, Muchos Miscellaneous/Multiple 

Múltiples, Muchos/ Productos de Viveros Multiple Nursery Product 

No Aplicable Not Applicable 

No-Sas (Servicios agrícolas estacionales) Non-Sas (Non-Seasonal Agriclutural Services) 

Savila, Salvia Aloe Vera 

Té Tea 
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Appendix D 

Organizations Represented in Questionnare Planning Meeting for 

NAWS Occuapational Health Supplement 

A meeting was held by the Department of Labor and NIOSH in April of 1998 to discuss what should 
be included in the Occupational Health Supplement. The meeting was attended by researchers from 
government agencies who are experts in farmworker health. Organizations represented included the 
following: 

• NIOSH, Division of Surveillance, Hazard Evaluations, and Field Studies 
• NIOSH, Division of Safety Research 
• Department of Labor, Office of the Assistant Secretary for Policy 
• Department of Labor, Occupational Safety and Health Administration 
• Environmental Protection Agency, Health Effects Division 
• Environmental Protection Agency, Worker Protection Branch 
• National Cancer Institute 
• Food and Drug Administration 
• Health Resources and Services Administration 
• Aguirre International 
• Association of Farmworker Opportunity Programs 
• Center for Public Health and Research Evaluation 
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Detailed Sample Selection Process 

Goals of the Sampling Process 
The first priority of the NAWS is to produce national estimates of farmworker characteristics. In 1998, the 
NAWS became an integral part of the JTPA (Job Training Partnership ACT) 402 funding formula, and as a 
result, two new requirements were added.  Essentially, the JTPA provides job placement and skill development 
free of charge to eligible persons (JTPA).  In order to successfully provide information to the JTPA, the 
NAWS needed to provide accurate regional estimates of JTPA eligibility, in addition to turnover and time 
in residence. In order to accomplish this, the sample size was increased from 2,500 to 4,000 and the original 
questionnaire was expanded.  In the fall of 1998, after these two modifications were applied, data was collected 
on farmworker injuries, health, and safety. 

In light of the changes to the NAWS, there were now two critical goals for the sampling process for cycles 
32-34. The first was to select a random sample of farmworkers that would be nationally representative. The 
second was to ensure sampling of both small and large farms to adequately reflect injuries. One crucial element 
in attaining these goals was that the NAWS be capable of combining 2 to 4 years of data to produce regional 
estimates for its 12 sampling regions. 

Hierarchy of Sampling Sites 
Since 1998 to the present day, there have been four relevant levels of sampling sites for the NAWS, which 
include the region, the cluster, the county, and the employer. The regions are 12 geographic locations whose 
boundaries are based on USDA regions, and the clusters are groupings of counties with similar farm labor 
usage patterns. 

Regions 
Because of the importance of regional estimates for the JTPA 402 program, all regions have been included 
for all cycles. In the past, during the winter, regions that were fairly active were sampled individually, while 
relatively inactive regions were combined into a single region called “Rest of Country” from which samples 
were drawn. At the time this practice was started, the winter cycle or the “down cycle” began in January 
and lasted for 6 weeks. Because of the difficulty in finding workers for all regions, regional estimates were 
not of concern during this time. However, at the start of Cycle 32, the winter cycle was changed to a spring 
cycle, which starts in February and terminates at the end of April. Given that the “down cycle” now extended 
through the end of April, it became possible to find workers in all regions, no matter how far north their 
location. Consequently, beginning with Cycle 33, we returned to sampling individual regions in the “down 
cycle,” rather than sampling from one large, combined group as had been done previously. The USDA 
Quarterly Agricultural Labor Survey (QALS) estimates of hired and contract labor for April show ample labor 
in nearly all regions. Yet, if problems in finding workers in northern regions do occur for a given cycle, we have 
the option of extending data collection into May and then reassessing the decision for the following year. 

The first level of interview allocations is based on the USDA Farm Labor Survey (FLS). The USDA collects this 
information 4 times per year. The survey asks farm employers to provide information about their hired labor, 
and in most cases, their contract labor. In California and Florida, the USDA obtains contractor 
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information from the growers and then contacts the contractors for employment specifics. The USDA’s 
purpose in the QALS is to obtain quarterly estimates of wages and employment levels regionally. This 
is the only data series that obtains farmworker information that is both temporal and spatial. 

The USDA provides the NAWS with quarterly estimates of hired and contract employment for each of 
the 12 NAWS regions. Quarterly estimates are pro-rated to correspond to the three NAWS cycles. In 
essence, these numbers form the backbone of the cyclical and regional interview allocations. 
Based on the relative proportion of farmworkers estimated for each cycle, the national total of 
interviews is broken down into allocations for each of the three cycles. For federal fiscal year 
1998–1999, the distribution is shown in Table E1. 

Table E1. Cycle allocations derived from USDA FLS 
Total Fall Spring Summer 

Pct of FLS 100% 34% 24% 42% 

Sites 120 41 28 50 

Interviews 4000 1370 949 1681 

Next, on the basis of the FLS data, each region’s share of workers (percentage) for all three cycles is 
calculated. This number is then multiplied by the total number of interviews for that cycle to produce 
an interview allocation. 

Table E2. Regional distribution of workers and interviews for FY 1998–1999
 Estimated percentage 

of farmworkers*  Interview allocation                   Totals 

Region Fall Spring Summer Fall Spring Summer Interviews % Interviews 

Appalachia 13% 6% 9% 172 61 159 392 10% 

California 29% 37% 34% 393 354 572 1319 33% 

Cornbelt, Northern Plains 15% 11% 12% 210 104 196 510 13% 

Delta Southeast 7% 8% 8% 103 72 128 303 8% 

Florida 6% 11% 4% 76 105 72 253 6% 

Lake 5% 4% 4% 75 33 75 183 5% 

Mountain I,II 4% 3% 6% 57 24 106 187 5% 

Mountain III 2% 3% 3% 34 29 50 113 3% 

Northeast I 3% 3% 4% 40 30 61 131 3% 

Northeast II 3% 3% 3% 41 27 56 124 3% 

Pacific 8% 7% 9% 110 66 147 323 8% 

Southern Plains 4% 5% 4% 59 45 59 163 4% 

Total 100% 100% 100% 1370 950 1681 4001 100% 

* Based on prior year information. 

Clusters 
Eighty clusters form a roster from which sampling locations are selected. These clusters are 
aggregates of counties that have similar farm labor usage and are roughly similar in size. 
As mentioned previously, it was decided to explicitly include all regions for each cycle in order to 
assure adequate regional coverage. As a result, clusters were selected within regions using probabilities 
proportional to size (PPS). 
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The size measure is an estimate of the amount of farm labor in the cluster during the cycle. This 
measure is based on the hired and contract labor expenses from the 1992 CoA, which was the most 
recent CoA available at the time the sample was drawn. The CoA labor expenses are seasonally 
adjusted using seasonality estimates that identify the percentage of labor expenses falling into the fall, 
spring, and summer NAWS cycles. 

To ensure an adequate number of clusters in each region, an iterative procedure was used. For each 
round of cluster selection, one cluster is drawn randomly from each region using the PPS measure. 
In successive rounds, additional counties are similarly drawn so long as the proportion of labor in 
previously selected clusters does not exceed a specified criterion number.  The criterion number is a 
proportion that is sufficient to ensure that the number of clusters selected meets the number of clusters 
allocated to that cycle. 

Table E3. Clusters per region for Fall 1998, Spring 1999 and Summer 1999 sample 
Region Total clusters Fall 1998 Spring 1999 Summer 1999 

Appalachia 6 2 2 3 

California 14 7 5 7 

Cornbelt, Northern Plains 8 4 3 6 

Delta Southeast 7 4 3 5 

Florida 11 5 3 7 

Lake 5 3 2 3 

Mountain I,II 4 2 1 2 

Mountain III 4 2 1 2 

Northeast I 4 3 2 3 

Northeast II 4 3 2 3 

Pacific 7 4 2 5 

Southern Plains 6 3 2 4 

Total 80 42 28 50 

Interviews were allocated to the selected clusters proportional to the amount of seasonal farm expenses 
in the clusters. For example if there were two clusters and one was twice the size as the other, then the 
larger cluster received two-thirds of the interviews and the smaller cluster only one-third. 

Counties 
Within each selected cluster, one county was drawn using PPS of the county’s farm labor expenses. 
The size measures for county selection were not seasonally adjusted. As discussed in "Calculation 
of seasonality estimates for fall 1998," data are insufficient at the moment to calculate seasonality 
estimates at the county level.  It was therefore assumed that all counties in the cluster would have 
similar seasonality measures. 

It is the NAWS policy to select one county and then collect as much of the interview allocation as 
possible in that county. In almost all cases, interview quotas are filled in the first county selected. 
Sometimes, because of unusual patterns of labor usage or disruption of labor patterns due to acts of 
God and government, the NAWS is unable to fill the quota in the county initially selected. In such 
cases, it is the policy to select an additional county from the remaining counties in the cluster using 
PPS. In the unlikely event that an insufficient number of farmworkers are found in the second county, 
supplementary counties would be selected in a similar manner. 
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Table E4. Clusters, counties and Table E5. Clusters, counties and 
interview allocations for Fall 1998 interview allocations for Spring 1999 

Region Cluster1 Interviews County Region County Cluster Interview County Name 

AP NC-5a 80 Northampton, NC DLSE AR-2a2 26 Crittenden, AR 

AP TN-1 92 Lake, TN DLSE AR-2b2 25 Lonoke, AR 

CA CA-5a 19 Sonoma, CA MN3 AZ-6b 29 Yuma, AZ 

CA CA-8a 29 Tehama, CA CA CA-8a 32 Glenn, CA 

CA CA-F 77 Fresno, CA CA CA-F 88 Fresno, CA 

CA CA-K 81 Kern, CA CA CA-K 93 Kern, CA 

CA CA-LA 37 Orange, CA CA CA-LA 47 Los Angeles, CA 

CA CA-M 92 Monterey, CA CA CA-M 93 Monterey, CA 

CA CA-T 58 Tulare, CA FL FL-2a1 17 Orange, FL 

CBNP IL-2b 69 Kankakee, IL FL FL-3b 18 Hendry, FL 

CBNP IN-2a 40 Howard, IN FL FL-PB 70 Palm Beach, FL 

CBNP MO-2a 41 Howard, MO MN12 ID-3 24 Canyon, ID 

CBNP OH-2a 60 Lucas, OH CBNP IL-1a 17 Hancock, IL 

DLSE AR-2a2 25 Cross, AR CBNP IL-2b 50 Grundy, IL 

DLSE GA-3a 26 Grady, GA DLSE LA-1a 20 Iberia, LA 

DLSE LA-1a 27 Iberville, LA LK MI-1c 20 Ottawa, MI 

DLSE MS-1c 24 Warren, MS LK MI-4 13 Gratiot, MI 

FL FL-2b2 8 Polk, FL AP NC-5a 28 Halifax, NC 

FL FL-3a1 11 Collier, FL NE1 NY-2 18 Dutchess, NY 

FL FL-3b 11 Hendry, FL NE1 NY-5b 12 Chautauqua, NY 

FL FL-3e 12 Dade, FL CBNP OH-2a 37 Huron, OH 

FL FL-PB 35 Palm Beach, FL PC OR-6M 20 Marion, OR 

LK MI-1c 28 Ottawa, MI NE2 PA-1a 9 Adams, PA 

LK MI-4 31 Lapeer, MI NE2 PA-1b2 18 Berks, PA 

LK MN-1a 16 Redwood, MN AP TN-1 33 Fayette, TN 

MN12 ID-3 43 Canyon, ID SP TX-10a 31 Hidalgo, TX 

MN12 MT-1 14 Richland, MT SP TX-6b 14 Fort Bend, TX 

MN3 AZ-5 11 Maricopa, AZ PC WA-3 46 Yakima, WA 

MN3 AZ-6b 23 Yuma, AZ 

NE1 MA-1 9 Hampden, MA 

NE1 NY-2 21 Orange, NY 

NE1 NY-5b 10 Chautauqua, NY 

NE2 NJ-1b 11 Monmouth, NJ 

NE2 PA-1a 13 Cumberland, PA 

NE2 PA-1b2 18 Berks, PA 

PC OR-6M 17 Marion, OR 

PC WA-1a 19 Benton, WA 

PC WA-1c 18 Franklin, WA 

PC WA-3 57 Yakima, WA 

SP TX-10a 26 Hidalgo, TX 

SP TX-2b 19 Hale, TX 

SP TX-6b 13 Fort Bend, TX 
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Table E6. Clusters, counties and interview allocations for 
Summer 1999 
Region County Cluster Interviews County Name 

DLSE AR-2a2 26 Craighead, AR 

DLSE AR-2b2 25 Lee, AR 

MN3 AZ-5 24 Maricopa, AZ 

MN3 AZ-6b 26 Yuma, AZ 

CA CA-4a 23 San Mateo, CA 

CA CA-5a 27 Mendocino, CA 

CA CA-F 135 Fresno, CA 

CA CA-K 130 Kern, CA 

CA CA-LA 43 Los Angeles, CA 

CA CA-M 140 Monterey, CA 

CA CA-T 74 Tulare, CA 

MN12 CO-0c 14 El Paso, CO 

FL FL-2b1 5 Hillsborough, FL 

FL FL-2b2 7 Osceola, FL 

FL FL-3a1 7 Collier, FL 

FL FL-3b 8 Hendry, FL 

FL FL-3c2 5 Martin, FL 

FL FL-3e 12 Dade, FL 

FL FL-PB 28 Palm Beach, FL 

DLSE GA-3a 28 Colquitt, GA 

MN12 ID-3 92 Canyon, ID 

CBNP IL-1a 23 

CBNP IL-2b 47 Bureau, IL 

CBNP IN-2a 31 Blackford, IN 

NE1 MA-1 13 Franklin, MA 

LK MI-1c 28 Ottawa, MI 

LK MI-4 28 Bay, MI 

LK MN-1a 19 Cottonwood, MN 

CBNP MO-2a 22 Carroll, MO 

DLSE MS-1a 21 Coahoma, MS 

DLSE MS-1c 28 Holmes, MS 

AP NC-5a 77 Edgecombe, NC 

AP NC-7 21 Hoke, NC 

NE2 NJ-1b 16 Mercer, NJ 

NE1 NY-2 31 Columbia, NY 

NE1 NY-5b 17 Cattaraugus, NY 

CBNP OH-2a 62 Fulton, OH 

PC OR-6M 28 Marion, OR 

PC OR-6b 21 Clackamas, OR 

NE2 PA-1a 17 Adams, PA 

NE2 PA-1b2 23 Berks, PA 

CBNP SD-2 11 Clay, SD 

AP TN-1 61 Crockett, TN 

SP TX-10a 14 Hidalgo, TX 

SP TX-2b 25 Cochran, TX 

SP TX-4 10 Collin, TX 

SP TX-6b 10 Brazoria, TX 
continued E5 



Appendix E 

Table E6. Clusters, counties and interview allocations for 
Summer 1999 (continued) 
Region County Cluster Interviews County Name 

DLSE AR-2a2 26 Craighead, AR 

DLSE AR-2b2 25 Lee, AR 

MN3 AZ-5 24 Maricopa, AZ 

MN3 AZ-6b 26 Yuma, AZ 

CA CA-4a 23 San Mateo, CA 

CA CA-5a 27 Mendocino, CA 

CA CA-F 135 Fresno, CA 

CA CA-K 130 Kern, CA 

CA CA-LA 43 Los Angeles, CA 

CA CA-M 140 Monterey, CA 

CA CA-T 74 Tulare, CA 

MN12 CO-0c 14 El Paso, CO 

FL FL-2b1 5 Hillsborough, FL 

FL FL-2b2 7 Osceola, FL 

FL FL-3a1 7 Collier, FL 

FL FL-3b 8 Hendry, FL 

FL FL-3c2 5 Martin, FL 

FL FL-3e 12 Dade, FL 

FL FL-PB 28 Palm Beach, FL 

DLSE GA-3a 28 Colquitt, GA 

MN12 ID-3 92 Canyon, ID 

CBNP IL-1a 23 

CBNP IL-2b 47 Bureau, IL 

CBNP IN-2a 31 Blackford, IN 

NE1 MA-1 13 Franklin, MA 

LK MI-1c 28 Ottawa, MI 

LK MI-4 28 Bay, MI 

LK MN-1a 19 Cottonwood, MN 

CBNP MO-2a 22 Carroll, MO 

DLSE MS-1a 21 Coahoma, MS 

DLSE MS-1c 28 Holmes, MS 

AP NC-5a 77 Edgecombe, NC 

AP NC-7 21 Hoke, NC 

NE2 NJ-1b 16 Mercer, NJ 

NE1 NY-2 31 Columbia, NY 

NE1 NY-5b 17 Cattaraugus, NY 

CBNP OH-2a 62 Fulton, OH 

PC OR-6M 28 Marion, OR 

PC OR-6b 21 Clackamas, OR 

NE2 PA-1a 17 Adams, PA 

NE2 PA-1b2 23 Berks, PA 

CBNP SD-2 11 Clay, SD 

AP TN-1 61 Crockett, TN 

SP TX-10a 14 Hidalgo, TX 

SP TX-2b 25 Cochran, TX 

SP TX-4 10 Collin, TX 
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Table E6. Clusters, counties and interview allocations for 
Summer 1999 (continued) 
Region County Cluster Interviews County Name 

SP TX-6b 10 Brazoria, TX 

PC WA-1a 22 Benton, WA 

PC WA-3 59 Yakima, WA 

PC WA-6 17 Skagit, WA 

Employers 
To achieve a simple random sample of growers without specifying the number of growers to be 
sampled, we randomly sorted the grower lists for each selected county. Field staff contacted the 
growers in the order on the list and attempted to secure interviews before moving down the list. 
Employers are not selected using PPS because health and safety incidents being sampled may be 
more frequent at small farms than large farms. Thus, PPS may skew the sample towards large farms 
with higher numbers of workers, so employers are selected using simple random sampling. 
It is not possible to know beforehand exactly how many growers must be contacted to fill the 
sampling quota. Grower refusals and a variety of reasons for disqualification affect the number of 
growers needed to contact to fill a specific allocation of farmworkers. 

Farmworkers 

Farmworkers are selected at farms using the following algorithm: 

Table E7. Interview Allocation 
Maximum number of 

Interviews Allocated Interviews per Grower 

Less than 25 5 

26–40 8 

41-75 10 

76 or more 12 

Calculation of Seasonality Estimates for Fall 1998 
Since we implemented a new roster of clusters in fall 1998, we had to develop new seasonality 
estimates for this fiscal year. In the past, seasonality estimates have been constructed as a weighted 
approximation of two estimates.  The first estimate is obtained from farm labor experts, who are 
primarily agricultural extension agents. The second is constructed from Bureau of Labor Statistics 
(BLS) employer information on employment size. Estimates of the amount of farmwork covered by 
(UI) have formerly been used to construct the weight to average the BLS information and the farm 
expert information. When there is near universal coverage, the BLS data is the preferred estimate; 
nevertheless, UI coverage of farmworkers does vary considerably across states, which is why the 
weighted average is used.  It has had a dramatic impact on how heavily farm expert information is 
weighted, which is directly related to the amount of UI coverage.  For instance, in places where UI 
coverage is near universal, the farm expert information has virtually no weight. In contrast, for places 
where UI coverage is low, the farm expert data gets a large weight. 
We were able to obtain new BLS information for our expanded counties, and were also able to 
commission a survey of extension agents.  However, several obstacles prevented the possibility of a 
weighted average of BLS and farm expert information.  Because of an oversight in the cooperative 
agreement with BLS, the BLS data obtained during summer 1998 did not include quarterly payroll 
information. Without payroll information, it is difficult to calculate what proportion of labor is 
covered by UI.  Hence, we were not successful in obtaining the information needed to construct E7 
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a weighted average of BLS and farm expert information. The farm expert information was also 
more difficult to obtain than expected, and unfortunately was not available in time for sampling.  
Nonetheless, it will be available during fall 1998. 

Because of these obstacles, the fall 1998 seasonality estimates were constructed from BLS data alone. 
Fortunately, in all but one state, there were adequate numbers of employers participating in the UI 
system to construct seasonality estimates. These seasonality estimates were made by aggregating the 
reported monthly employment for each month included in the corresponding NAWS cycle (e.g., June, 
July, August, and September for the summer cycle.). The percentage of employment corresponding 
to each cycle became that cluster’s seasonality estimate. Once constructed, these estimates were 
reviewed to see whether they conformed to regional patterns and had face validity. In all cases, they 
did. In addition, the number of employers contributing to the estimates was reviewed. Only three of 
the clusters had less than 30 employers.  The lowest number of employers reporting in these three 
clusters was 18.  

State of Massachusetts declined the BLS request to provide UI data to the NAWS. So, Massachusetts 
estimates were derived by averaging the seasonality estimates for the remaining clusters in the 
region, which consisted of those in Maine and New York. The list of clusters, the number of BLS 
farms, and the seasonality estimates are contained in the next table. 

Table E8. Seasonality estimates for NAWS county clusters for FY 
1998–1999 

Number Percent of labor 

Region State Cluster1 of Farms Fall Spring Summer 

AP KY KY–2 23 34% 32% 34% 

AP NC NC–1 18 30% 34% 36% 

AP NC NC–5a 158 30% 27% 42% 

AP NC NC-7 72 31% 31% 38% 

AP TN TN–1 95 34% 30% 36% 

AP VA VA–2 44 35% 30% 35% 

CA CA CA–2 637 26% 37% 37% 

CA CA CA–3b 676 27% 40% 33% 

CA CA CA–3c 385 30% 33% 37% 

CA CA CA–4a 522 34% 29% 37% 

CA CA CA–5a 1171 31% 30% 38% 

CA CA CA–7a 330 28% 29% 43% 

CA CA CA–8a 1383 30% 27% 43% 

CA CA CA–F 3378 28% 27% 45% 

CA CA CA–K 1022 29% 27% 44% 

CA CA CA–LA 1093 31% 35% 34% 

CA CA CA–M 603 31% 27% 42% 

CA CA CA–MD 628 28% 29% 43% 

CA CA CA–ST 1420 30% 26% 45% 

CA CA CA–T 1705 33% 29% 38% 

CBNP IL IL–1a 65 29% 26% 45% 
1 The clusters follow the following naming conventions. The first term is the State. The second 
term is one of the following, the first letters or abbreviation of the county name in the case of 
a cluster composed of a single county or a letter number combination corresponding to the 
Employment and Training Administration (ETA) farm labor maps. See “Geographic sampling 
units used in the Farm Labor Area roster drawn October 1997.” 

continued 
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Table E8. Seasonality estimates for NAWS county clusters for FY 
1998–1999 (continued) 

Number Percent of labor 

Region State Cluster1 of Farms Fall Spring Summer 

CBNP IL IL–2b 187 32% 29% 39% 

CBNP IN IN–2a 258 32% 28% 41% 

CBNP KS KS–4a 78 33% 32% 35% 

CBNP MO MO–2a 145 35% 31% 34% 

CBNP NE NE–0f 173 34% 32% 34% 

CBNP OH OH–2a 198 28% 21% 51% 

CBNP SD SD–2 39 32% 33% 35% 

DLSE AL AL–0a 70 33% 34% 34% 

DLSE AR AR–2a2 126 35% 30% 36% 

DLSE AR AR–2b2 167 32% 31% 37% 

DLSE GA GA–3a 114 34% 29% 37% 

DLSE LA LA–1a 149 42% 27% 31% 

DLSE MS MS–1a 139 34% 28% 38% 

DLSE MS MS–1c 250 34% 28% 38% 

FL FL FL–0c 102 32% 36% 32% 

FL FL FL–2a1 239 36% 36% 28% 

FL FL FL–2b1 323 35% 47% 18% 

FL FL FL–2b2 515 38% 42% 19% 

FL FL FL–2c2 294 35% 40% 25% 

FL FL FL–3a1 113 43% 38% 19% 

FL FL FL–3a2 93 33% 40% 27% 

FL FL FL–3b 119 42% 43% 15% 

FL FL FL–3c2 52 26% 46% 28% 

FL FL FL–3e 392 35% 39% 25% 

FL FL FL–PB 344 38% 42% 21% 

LK MI MI–1c 128 26% 31% 43% 

LK MI MI–4 221 32% 25% 43% 

LK MN MN–1a 170 28% 28% 44% 

LK WI WI–0b 90 35% 27% 38% 

LK WI WI–3b 97 37% 28% 35% 

MN12 CO CO–0c 59 32% 32% 36% 

MN12 CO CO–7a 67 29% 26% 45% 

MN12 ID ID–3 274 24% 21% 55% 

MN12 MT MT–1 68 31% 31% 37% 

MN3 AZ AZ–3 28 34% 23% 43% 

MN3 AZ AZ–5 435 30% 33% 37% 

MN3 AZ AZ–6b 222 46% 38% 16% 

MN3 NM NM–3d 49 44% 8% 48% 

NE1 MA MA–1 0 35% 27% 38% 

1 The clusters follow the following naming conventions. The first term is the State. The second term 
is one of the following, the first letters or abbreviation of the county name in the case of a cluster 
composed of a single county or a letter number combination corresponding to the Employment and 
Training Administration (ETA) farm labor maps. See “Geographic sampling units used in the Farm 
Labor Area roster drawn October 1997.” 
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Table E8. Seasonality estimates for NAWS county clusters 
for FY 1998–1999 (continued) 

Number Percent of labor 

Region State Cluster1 of Farms Fall Spring Summer 

NE1 ME ME–2a 65 35% 27% 38% 

NE1 NY NY–2 251 36% 27% 38% 

NE1 NY NY–5b 123 31% 29% 40% 

NE2 DE DE–1 105 33% 29% 38% 

NE2 NJ NJ–1b 216 33% 30% 37% 

NE2 PA PA–1a 186 37% 29% 35% 

NE2 PA PA–1b2 162 33% 34% 32% 

PC OR OR–6b 191 25% 26% 49% 

PC OR OR–6M 301 21% 22% 56% 

PC WA WA–1a 347 28% 25% 47% 

PC WA WA–1c 816 27% 27% 47% 

PC WA WA–2a 89 27% 29% 45% 

PC WA WA–3 1929 31% 24% 45% 

PC WA WA–6 777 27% 27% 46% 

SP TX TX–0d 186 35% 33% 32% 

SP TX TX–10a 510 35% 38% 28% 

SP TX TX–11 146 51% 22% 27% 

SP TX TX–2b 1167 29% 22% 49% 

SP TX TX–4 551 33% 33% 34% 

SP TX TX–6b 336 32% 34% 34% 
1 The clusters follow the following naming conventions. The first term is the State. The 
second term is one of the following, the first letters or abbreviation of the county name in the 
case of a cluster composed of a single county or a letter number combination corresponding 
to the Employment and Training Administration (ETA) farm labor maps. See “Geographic 
sampling units used in the Farm Labor Area roster drawn October 1997.” 

Grower Lists 
States such as California where there is near universal UI coverage, the BLS list contains almost all 
the agricultural employers that will be identified in that particular state. In such States, many growers 
who use farm labor contractors to procure harvest labor also have direct hire employees who perform 
other operations on the farm or ranch. 

The agricultural workforce is concentrated on farms with more than 10 workers.  In most 
States, employers are required to pay UI if they have 10 or more workers (on at least one day in each 
of 20 different weeks in the current or immediately preceding calendar year), or exceed a minimum 
payroll size ($20,000 in the current or preceding calendar quarter), otherwise they are not required to 
participate [DOL, 2002]. In these areas, considerable effort is made to identify agricultural employers 
through obtaining lists and by contacting grower organizations, local and state officials, cooperative 
extension agents as well as anyone who works with farmworkers or their employers [DOL, 2000]. 
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Definitions of Terms 

Variables not mentioned in this section came directly from the questionnaire see Appendix B, 
Origin of Data from Questionnaire. 

Terms 

Crop categories 
Crops are grouped into five categories and include:  field crops, fruits and nuts, vegetables, horticulture 
and miscellaneous/multiple. Each type of crop is placed in the appropriate category and is listed in 
Appendix C. This document follows other Department of Labor NAWS publications in using the term 
Horticulture. This category would be considered “Nursery and other Floriculture” according to the 
North American Industry Classification System (NAICS). “Miscellaneous/Multiple” is used when the 
farmworker is working on more than one crop in his/her current job.  

Farmworker (for the purposes of this survey) 
Workers performing crop agriculture [all crops included in the SIC code 01]1. As defined by the USDA 
crop work includes “field work” in the vast 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. The NAWS population consists of nearly all farmworkers in crop agriculture, including 
field packers, and supervisors, and even those simultaneously holding non-farm jobs. However, 
the survey excludes secretaries and mechanics, H-2A temporary farmworkers, and unemployed 
agricultural workers. Farmworkers who have not worked in agriculture in the 14 days preceding being 
asked to participate are ineligible for the survey. 

Fiscal year 
This is a term used to describe financial allocations by the Federal government.  Each year, budgets are 
passed that commence on the first of October and expire on the final day of September.  This is what 
is known as the “Federal fiscal year.”  Fiscal years vary by state, but for the purpose of this study, the 
Federal fiscal year was used.    

Follow-the-crop farmworker 
A farmworker who has had more than one U.S. farm job and the jobs have been more than 75 miles 
apart. This assumes that they would have to establish a temporary domicile at or near the second job 
site. Follow-the-crop farmworkers can be either U.S.- or foreign-born. 

Left family members behind 
Not settled, farmworker is parent or farmworker is married and they are not accompanied. 

Migrant status 
Migrant status is defined by whether a farmworker moves for employment and how often s/he does 
this. For this we have established four categories, newcomer, follow-the-crop, shuttle migrant, and 
settled farmworker. Categories were determined from the work grid portion of the questionnaire. 
Categories are mutually exclusive and hierarchical with workers first being classified as “Newcomer,” 
followed by “Follow-the-crop” farmworker, “Shuttle” farmworker, and finally “Settled” farmworker. 
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Newcomer 
A farmworker who was born outside the United States and said they entered the United States in the 
year preceding the interview. This also implicates that they were excluded from this category if they 
had any farm work, non-work, or non-farm work period in the U.S. for 12 months or more preceding 
the interview.* *(According to the work grid. See page A-7, Survey Instrument). 

Number of farmworkers employed on farm 
This is the number of hired farmworkers employed on the farm at the time of the interview. The 
interviewer asks this of the farm operator before the farmworkers are contacted to participate in the 
survey. 

Poverty level 
Poverty determination in the NAWS is based on the US Census Bureau's method of determining 
poverty level using family size, family income, and poverty thresholds set by the US Census Bureau, 
adjusted annually. 

Pesticides 
For the purposes of this survey pesticides are "chemicals used to kill insects, rodents, plant diseases, 
and weeds." 

Settled farmworker 
A farmworker who does not move to find agricultural employment and spent less than 28 
consecutive days abroad during the 12 months prior to the interview. If they spend more than 28 
consecutive days abroad they are considered “shuttle” migrants.  Settled farmworkers can be either 
U.S. or foreign-born. 

Shuttle farmworker 
A farmworker who moves once for agricultural employment during the year then returns to a “home 
base” to live for the remainder of the year and may work at some other job but not in agriculture. (If 
they did work in agriculture, they would be considered “follow-the-crop”).  Shuttle farmworkers can 
be either U.S. or foreign-born. 

Smoking status 
Smoking status was determined using two steps.  First, the respondents were asked if they had 
smoked 100 cigarettes in their lifetime [question NC1, page A33].  If the answer was yes, then the 
date they reported last smoked regularly [question NC3, page A33] from the interview date was 
used to determine their smoking status. Those who had smoked in the previous 12 months were 
considered to be current smokers. Those who had not were considered to be former smokers. 

Stratification 
The process of or result of separating a sample into several different sub-samples (or strata) 
according to specified criteria, such as years of farm work, migrant status, crop category or number of 
farmworkers on a farm. 

Years of farm work 
“Years of farmwork” comes directly from the questionnaire [question B11, page A7]. This is the 
number of years of farm work in the United States and includes any year in which 15 or more days 
were worked. 
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