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Migrant Farmworker Field and Camp Safety and Sanitation 
in Eastern North Carolina

Farmworker Field and Camp Safety and Sanitation Lara E. Whalley, BA
Joseph G. Grzywacz, PhD

Sara A. Quandt, PhD
Quirina M. Vallejos, MPH

Michael Walkup, MS
Haiying Chen, PhD
Leonardo Galván

Thomas A. Arcury, PhD

ABSTRACT. Migrant farmworkers are exposed to numerous workplace hazards, with pesticides
being a ubiquitous occupational exposure. This analysis describes farmworker experiences of field
and camp safety conditions and their safety behaviors, and delineates farmworker characteristics asso-
ciated with safety conditions and behaviors. Data were collected from 255 migrant farmworkers up to
4 times at monthly intervals during the 2007 agricultural season in eastern North Carolina. Measures
assess field safety conditions and camp sanitation required by federal and state regulations. Most of
the farmworkers were Latino men from Mexico. About 20% had not received pesticide safety training
across the season; many of those who received such training did not understand it. Water for washing
was not available for about one-third of the workers; soap and towels were not available for over half.
About 20% lived in camps with more than eight workers per showerhead and about 20% lived in
camps that failed to meet the standard of 30 or fewer workers per washtub/washing machine. Important
predictors of variation included H2A visa status and years of experience. Four themes emerged from
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422 FARMWORKER FIELD AND CAMP SAFETY AND SANITATION

the analysis: (1) safety regulations are not consistently met; (2) farmworkers do not always practice
safety behaviors; (3) camps become more crowded and less compliant during the middle of the agri-
cultural season; and (4) workers with H2A visas experience better conditions and practice more safety
behaviors than do workers who do not have H2A visas. Further research needs to account for social
and cultural factors. Regulations should be compared with pesticide metabolite levels to measure their
effectiveness. More effort is needed to enforce existing regulations.

KEYWORDS. Agriculture, health disparities, Migrant farmworkers, minority health, occupational
health, policy, rural health, safety regulations

INTRODUCTION

This analysis describes farmworker experi-
ences of field safety and sanitation conditions
and farmworker occupational safety behaviors,
and it delineates how farmworker characteris-
tics are associated with these safety conditions
and safety behaviors. Agriculture is one of the
most dangerous industries in the United States.1

This is particularly true for migrant and sea-
sonal farmworkers.2 Nationally, farmworkers
are overwhelmingly Latino, with most coming
from Mexico.3 Farmworkers confront multiple
hazards. They work with sharp tools, and they
work around machinery and toxic chemicals.
They carry heavy loads, work in awkward posi-
tions, and work in the elements. Farmworkers
also commonly live in substandard housing
where poor conditions increase the risk of
health problems.4 Exposure to these hazards
often results in high rates of occupational inju-
ries and illnesses that include severe lacera-
tions, musculoskeletal injuries, skin disease,
dehydration and heat stress, respiratory disease,
infectious disease, and pesticide poisoning.3,5

Farmworkers have limited access to health care
despite confronting numerous hazards.6 Barriers
to care include language (speaking Spanish or
an indigenous language), limited transportation,
improper immigration and work documents,
and the small number of migrant and commu-
nity clinics designed to provide care.

Pesticides are a ubiquitous occupational expo-
sure for farmworkers.7 In the fields, farmworkers
are exposed to pesticides when handling and
applying pesticides and while working in fields
to which pesticides have been applied, even after
the reentry interval has expired.8,9 They are also
exposed in their homes.10–13 Workers can expose

their family and other household members by
bringing pesticides into their homes on clothing,
boots, and other materials.14

Farmworker Protections

Two sets of regulations exist to protect farm-
workers from pesticide exposure. The Worker
Protection Standard (WPS) was implemented
by the US Environmental Protection Agency in
1984 and revised in 1992.15 The Occupational
Safety and Health Administration (OSHA) sets
standards for field sanitation and migrant hous-
ing regulations.16 For North Carolina, the WPS
is administered by the North Carolina Department
of Agriculture and Consumer Services, and the
OSHA field sanitation and housing regulations
are administered by the North Carolina Depart-
ment of Labor.

The WPS requires that farmworkers receive
pesticide safety training if they have accumu-
lated 5 or more days of agricultural work, across
their lifetime, in fields that were treated with
pesticides up to 30 days before entry. The goal
of the pesticide safety training is to educate
farmworkers about what pesticides are and how
to prevent or reduce pesticide exposure. The
WPS lists 11 topics that must be covered in the
trainings. Recommended behaviors included in
WPS training to reduce exposure include washing
their hands before eating or going to the bath-
room, showering immediately when getting
home from work, and washing work clothes
separately from nonwork clothes.15 The WPS
requires that workers be trained in a language
they understand. Other WPS requirements are
that workers be told about the application of
pesticides where they are working, and that warn-
ings be posted in a central locale at the worksite or
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Whalley et al. 423

at the entrance of fields indicating where pesti-
cides have been applied and when workers may
enter the fields (the reentry interval) without
wearing personal protective equipment (PPE).

Field sanitation and migrant housing stan-
dards established by OSHA detail what agricul-
tural employers should provide to help protect
workers from pesticide exposure. In the fields,
they must provide cool, potable drinking water
with individual cups (or a drinking fountain) for
their employees. A toilet and an adjacent hand
washing facility must be provided within a
quarter mile of the field for every 20 workers.
Housing regulations include having a working
shower head for every 10 people, a laundry tub
or tray for every 30 people, facilities for drying
clothes, and an adequate supply of running hot
and cold water for bathing and laundry. Other
regulations cover the exterior and interior con-
ditions of the housing, water supply, toilet facil-
ities, and kitchen facilities.16

The WPS and OSHA regulations are designed
to decrease pesticide exposure through two
main mechanisms. First, pesticide safety train-
ings and regulations minimize farmworkers’
contact with pesticides used on crops.14,17 Fol-
lowing reentry intervals and using appropriate
personal protective equipment (PPE) as rec-
ommended by the WPS reduces the likelihood
of being exposed to pesticides. Second, advo-
cated behaviors such as showering immedi-
ately after work or washing contaminated
clothes separately, which are supported by
field sanitation and housing codes, reduce the
amount of pesticides absorbed into the body.
However, regulations are not always fol-
lowed. Farmworkers do not always receive the
required pesticide safety training.17–19 It is also
unknown if all required information is cov-
ered at training sessions. Some workers who
reported being trained still did not know how
they could be exposed to pesticides.20 Workers
who speak an indigenous language or have low
education attainment might not fully understand
information on preventing pesticide exposure.21

Regulations that are not met increase the risk
of pesticide exposure and health problems for
farmers and farmworkers.18,20,22–24 Violations
of the WPS and OSHA regulations can be

reported. However, farmworkers often report
that their housing conditions are better than
they actually are, as they are afraid they may
lose their jobs if they report violations.25

Inspection of farmworker camps is limited due
to the lack of resources. For example, in North
Carolina during 2004, only five full-time
OSHA agricultural inspectors were available to
cover 88 of North Carolina’s 100 counties.22

Although two more inspectors were added in
2007, for a total of seven, inspections remain
limited. The WPS is enforced by only 10
inspectors for North Carolina. Violations might
be underestimated because complaints and
referrals are the main ways violations are dis-
covered.22

Employers play an important role in pesti-
cide safety. They are responsible for training
and for providing workers with appropriate
PPE, such as masks, protective suits, and gloves,
as well as maintaining facilities that help mini-
mize contact with pesticides such as bathrooms
and showers. Farmers who do not believe their
workers are exposed to pesticides may not supply
or maintain drinking, toilet, or laundry facilities
because they do not believe it is a legitimate
threat to the workers on their property.18,26,27

Work environments may not encourage or
allow workers to practice safety behaviors. An
atmosphere that promotes safety (safety climate)
and is organized in a way in which workers are
able to exert their own judgment over tasks (job
control) is more likely to have workers who
implement pesticide safety behaviors. Job char-
acteristics such as control and safety climate
can influence a worker’s use of precautions and
their risk of injury or illness.28–30 Workers who
perceive a lack of control over their job are less
likely to take precautions.31,32 Positive safety
climates increase safety practices.33,34 Workers
who know how to protect themselves from
exposure might not utilize their knowledge if
they perceive they have no say in how they
accomplish work tasks or if their work environ-
ment does not support safety behaviors.

Study Goal and Aims

The goal of this study is to evaluate compliance
with federal and state regulations and farmworker
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424 FARMWORKER FIELD AND CAMP SAFETY AND SANITATION

behavior intended to minimize pesticide expo-
sure. Research describing the effectiveness of
WPS and OSHA regulations is limited. Most
evaluation studies are cross-sectional; however,
the agricultural season lasts several months
with the number of workers employed depen-
dent on changes in tasks (e.g., a greater number
of workers when crops are being harvested).
Safety and sanitation conditions could decline
during the season due to an influx of workers
and more pesticide exposure could occur at this
seasonal peak. Little is understood about what
affects safety behaviors. Behaviors are affected
by interactions between social, physical, and
environmental factors.35 Understanding how
personal, occupational, sanitation, and safety
characteristics affect safety practices in farming
could help further protect growers and farm-
workers from pesticide exposure. To achieve
our goal, we use longitudinal data collected
from 255 Latino migrant farmworkers working
in North Carolina during the 2007 agricultural
season to (1) describe farmworker experiences
of safety and sanitation conditions; (2) describe
farmworker occupational safety and hygiene
behaviors; and (3) delineate the associations of
farmworkers’ personal and job characteristics
with their safety and sanitation conditions and
their safety and hygiene behaviors.

METHODS

The data used in this analysis were collected
in 2007 as part of a community-based participa-
tory research project conducted in east central
North Carolina. Community partners for this
project included North Carolina Farmworkers
Project (Benson, NC), Greene County Health
Care, Inc. (Snow Hill, NC), and Columbus
County Community Health Center (Whiteville,
NC). This research study used a longitudinal
design in which data were collected from par-
ticipants up to 4 times at monthly intervals.

Locale

Data collection was completed in 11 counties
with large farmworker populations, including
Brunswick, Columbus, Cumberland, Greene,

Harnett, Johnston, Lenoir, Pitt, Sampson, Wayne,
and Wilson Counties. For these counties in
2007, estimates by the North Carolina Employ-
ment Security Commission put the number of
migrant farmworkers without H2A visas at
13,675, which is 36.2% of all migrant farm-
workers without H2A visas in North Carolina.
The number of migrant farmworkers with H2A
visas in the study counties is 2995 (34.3% of all
migrant farmworkers with H2A visas in North
Carolina), and the number of seasonal farm-
workers is 5800 (22.8% of all seasonal farm-
workers in North Carolina). The agricultural
production in these counties varies, but the
major hand-cultivated and hand-harvested crops
include tobacco, sweet potatoes, and cucumbers.

Sample

A two-stage procedure was used to select
farmworkers to participate in this research
study. First, the three partnering agencies pre-
pared lists of farmworker camps for the coun-
ties that they served. Camps were randomly
selected and then approached in order until
each agency recruited a minimum number of
camps and a specified number of participants.
All camps that were approached agreed to par-
ticipate. Residents in each camp were recruited.
In camps with seven or fewer residents, all
farmworkers were invited to participate. In
camps with more than seven residents, 8 to 10
farmworkers were recruited. For the overall
study, 287 farmworkers were recruited at 44
camps with a participation rate of 95.7%. Par-
ticipants included 32 seasonal farmworkers
who were excluded in this analysis for a sample
of 255 migrant farmworkers. At the first round
of interviews, 233 migrant farmworkers were
recruited to participate. At the second round of
interviews, an additional 22 migrant farmwork-
ers were recruited to replace farmworkers who
were lost to follow-up. No new participants
were recruited at the third or fourth rounds of
data collection.

Data Collection

All procedures were approved by the Wake
Forest University School of Medicine Institutional
Review Board. Data collection was completed
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Whalley et al. 425

from May through September 2007. Data col-
lectors included eight fluent Spanish speakers,
divided into three teams. One team was affili-
ated with the camps served by each of the com-
munity partners. All of the interviewers completed
an intensive course of training that included a
thorough review of camp and participant selec-
tion, recruitment procedures, and data collection
procedures. Particular attention was directed
toward the protection of human subjects, obtain-
ing informed consent, and maintaining confi-
dentiality. At the beginning of data collection,
each team of interviewers was accompanied by
a supervisor to help ensure that data collection
procedures were properly followed. After the
first 6 weeks of data collection, a supervisor
accompanied each team of interviewers at least
once each week to assure that no drift in data
collection procedures occurred.

A detailed interview was completed with
farmworkers at each of the four rounds of data
collection. At every contact the questionnaire
included items on living conditions and recent
(in the 3 days before the interview) risk factors
for pesticide exposure, including workplace
activities and behaviors, household behaviors,
psychosocial stressors, work environment, and
household environment. At the first contact, the
questionnaire also included items on participant
personal characteristics (e.g., age, educational
attainment) and current health status. The initial
interview took about 45 minutes to complete,
and about 25 minutes at the second through
fourth contacts. The questionnaire used in these
interviews was developed in English and trans-
lated by an experienced translator who was a
native Spanish speaker familiar with Mexican
Spanish. Validated Spanish language versions
of scales were used. The translated question-
naire was reviewed by four fluent Spanish speakers
familiar with farm work. The questionnaire was
then pre-tested with 16 Spanish-speaking farm-
workers and revised as needed.

Measures

The agricultural season was divided into four
periods. Period 1 was from May 1 to June 8,
Period 2 was from June 9 to July 7, Period 3
was from July 8 to August 5, and Period 4 was

from August 6 to September 4. These periods
were selected as they roughly corresponded to
the major periods of the eastern North Carolina
agricultural season, with the major activities
being tobacco and sweet potatoes being planted
in Period 1; cucumbers being harvested, tobacco
being topped, and sweet potatoes being planted
in Period 2; tobacco being topped and harvested
in Period 3; and tobacco being harvested and
cured in Period 4.

Five sets of measures are used to describe the
participants. The first set includes the farm-
worker personal characteristics sex; age in the
categories 18 to 24 years, 25 to 29 years, 30 to
39 years, and 40 years and older; educational
attainment in the categories 0 to 6 years, and 7
or more years; the three dichotomous measures
of language including speaks English, speaks
Spanish, and speaks an indigenous (American
Indian) language; H2A visa status in the cate-
gories migrant without H2A visa and migrant
with H2A visa; years in US agriculture in the
categories 1 year or less, 2 to 7 years, and 8 or
more years; and safety concern of boss in the
categories of s/he does as much as possible to
make my job safe, s/he could do more to make
my job safe, and s/he is only interested in doing
the job fast and cheaply.

The second set of measures includes job con-
trol (i.e., decision authority) which was created
from the Job Content Questionnaire.36 Farm-
workers frequently have low levels of education3

and have difficulty responding to standard sur-
vey items, particularly those using affectively
based response categories.37 Therefore, the JCQ
items were modified to replace the affective
response categories (strongly agree to strongly
disagree) with a 4-point frequency-based response
set (always to never). Grzywacz and colleagues37

used a similar strategy in another study of farm-
workers. Control was assessed with three items
(e.g., “How often are you allowed to make your
own decisions about your work?”). The variable
was constructed by summing constituent items
and scored such that higher values indicate
greater control. Job climate was created from a
validated 10-item Perceived Safety Climate
Scale.29 In this study, we used the nine items
focused on management practices related to
safety (e.g., “my grower/contractor tells us
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426 FARMWORKER FIELD AND CAMP SAFETY AND SANITATION

about dangerous work practices or conditions”).
Response options ranged from 1 (strongly agree)
to 4 (strongly disagree). Items were summed
with higher values indicating greater perceived
management commitment to worker safety.

The third set of measures focuses on field
sanitation and safety conditions. Participants indi-
cated if they had ever received pesticide safety
training and if they understood all, most, or
some or none of the pesticide safety training
they had received. Dichotomous measures of
field sanitation are the presence of water for
washing hands, soap for washing hands, towels
for drying hands, drinking water, individual
cups for drinking water, and working in a field
where pesticides had been applied in the past
week for at least 1 day.

The fourth set of measures focuses on camp
sanitation conditions. These included number
of people in camp per bathroom and number of
people in camp per showerhead, both in the cat-
egories of fewer than 4, 4 to 8, and more than 8;
number of people in camp per washtub or
washing machine in the categories of 1 to 8, 8.1
to 16, 16.1 to 30, and 30.1 and above or none in
camp.

The fifth set of measures considers pesticide
safety behaviors. The set included dichotomous
measures of whether the farmworker wore shorts,
sandals, short sleeves or sleeveless shirts, san-
dals, and re-wore clothes without washing at
least once in the 3 days before the interview.
Other safety behaviors included the number of
times per day (in the 3 days before the inter-
view) the farmworker had washed his/her hands
per workday while working in the categories of
1 or fewer, greater than 1 to 4 times, and more
than 4 times; and the average time the farm-
worker had waited to shower after work in the
3 days before the interview in the categories of
0 to 30 minutes, >30 to 60 minutes, and >60
minutes, or did not shower. A summary mea-
sure of the pesticide safety behaviors was con-
structed in which participants were given a
score of one if they did not wear shorts, sandals,
short sleeve or sleeveless shirts, or re-wear soiled
clothes, washed their hands at least 4 times a
day, and showered within 30 minutes after
work. These scores were summed and the mea-
sure had a range of 0 to 6.

Analysis

Univariate summary statistics were produced
to describe the data. Frequencies and percent-
ages were used to describe discrete variables,
whereas means, standard deviations, and ranges
were used to describe continuous variables.
Bivariate analyses were performed to explore
potential associations between outcomes (such
as pesticide training, sanitation conditions, and
safety behaviors) and independent personal and
job characteristic variables. For the bivariate
analyses, all data points from across the four
periods of the agricultural season are included;
therefore, the sample size for the bivariate anal-
yses was the 834 interviews conducted with
255 migrant farmworkers. These associations
were tested with a Generalized Estimating Equa-
tions (GEE) approach to allow adjustment for
intraclass correlations within camp and correla-
tions of repeated measures across time. There-
fore, all the p values reported were adjusted for
the clustering nature of our data. Within the
GEE framework, dichotomous and ordinal out-
comes were analyzed using binary and ordinal
logistic regressions, respectively. For categorical
predictors, raw frequencies and percents were
reported. For continuous predictors, regression
parameter estimates (log odds) and standard
errors were reported. A multivariate analysis
was performed to examine predictors of a sum-
mary measure of pesticide safety behaviors.
The significance of these predictors was deter-
mined with a mixed model that adjusted for
intraclass correlations within camp and correla-
tions of repeated measures across time. For sig-
nificant predictors, regression parameter estimates
and standard errors were reported. All analyses
were performed using SAS version 9.2 (Cary, NC).

RESULTS

Participant Characteristics

Participant personal characteristics are summa-
rized in Table 1. Workers reported having a level
of control below the midpoint on a range of 1 to 4
with the mean of 1.7 (SE 0.8). The safety climate
mean was 2.3 (SE 0.5) ranging from 1.0 to 3.6.
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Migrant Farmworker Field Sanitation 
and Safety Conditions

A substantial percent of farmworkers across
the four periods reported that they had never
received pesticide safety training (Table 2). Of
the farmworkers who did receive pesticide
safety training in 2007, many understood only
some or none of the information at the training.

At every time period across the season, about
two-thirds of the farmworkers reported having
water available for hand washing. About half
said they had soap available, and approximately
40% had towels to dry their hands. Almost all
farmworkers reported they had water to drink at
work, and about 85% said they were provided
individual cups.

The percent of migrant farmworkers who
reported working in a field to which pesticides
had been applied in the past week declined

across the four periods. Although 27.9% reported
working in such fields in the first period, this
declined to about 20% in the second and third
periods, and to 9.9% in the final period.

Migrant Farmworker Camp Sanitation 
Conditions

Approximately 36% of workers reported more
than eight people per bathroom (Table 2) and
about one-quarter of farmworkers reported
having eight or more people per showerhead.
About 20% of farmworkers reported having
over 30 people per washtub or washing machine
or none at all.

Migrant Farmworker Occupational Safety 
Behaviors

Participants reported seldom wearing shorts
or sandals while working (Table 3). However,
about one-fifth reported wearing short sleeves
or sleeveless shirts when they worked. Across
the season, approximately 7% of the workers
reported re-wearing work clothes before wash-
ing them. About one-third of workers reported
washing their hands one time or less during
work in the first three periods, whereas 18.8%
reported once or less during the final period.
Most farmworkers reported not showering or
waiting over 60 minutes to take a shower after
work. Around 30% reported waiting 0 to 30
minutes to shower and 10% between >30 and
60 minutes.

Migrant Farmworker Personal 
Characteristics Associated with Field 
Safety and Sanitation Conditions

Older migrant farmworkers were more likely
to receive pesticide training than younger work-
ers: 51.7% (n = 77 data points) of those aged 18
to 24 years, 86.5% (147) of those aged 25 to 29
years, 83.2% (237) of those aged 30 to 39 years,
and 90.0% (206) of those aged 40 years or older
report receiving pesticide safety training (p < .05).
About half (131, 49.8%) of workers without an
H2A visa reported receiving pesticide safety
training, whereas 94.0% (536) of those with an
H2A visa reported receiving pesticide safety
training (p < .001). Ability to speak English,

TABLE 1. Migrant Farmworker Personal 
Characteristics, Eastern North Carolina, 2007

Personal characteristics N %

Sex
Male 241 94.5
Female 14 5.5

Age
18 to 24 years 55 21.6
25 to 29 years 51 20.0
30 to 39 years 84 32.9
40 or more years 65 25.5

Educational attainment
0 to 6 years 133 52.2
7 or more years 122 47.8

Language
Speaks English 24 9.4
Speaks Spanish 255 100.0
Speaks indigenous language 63 24.7

H2A status
Without H2A visa 109 42.7
With H2A visa 146 57.3

Years in US Agriculture
1 year or less 44 17.3
2 to 7 years 117 46.1
8 or more years 93 36.6

Safety concern of boss
S/he does as much as possible to make 

my job safe
170 66.9

S/he could do more to make my job safe 47 18.5
S/he is only interested in doing the job 

fast and cheaply
37 14.6

Note. Sample size varies due to missing data.
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having an H2A visa, and seasons in US agricul-
ture were associated with having soap available
for washing hands. Among those who spoke
English, 56.1% (32) had soap, whereas 51.7%
(401) of those who did not speak English had
soap available (p < .05). Among those with an
H2A visa, 59.5% (340) had soap, whereas
35.4% (93) without an H2A visa had soap (p <
.01). Fewer than one-third (35, 30.4%) of those
with 1 year or less experience, compared to
53.8% (204) of those with 2 to 7 years, and
57.0% (191) of those with 8 or more years
experience had soap available (p < .05). H2A
visa status and seasons in US agriculture were
associated with having towels available for

drying hands. Among those with an H2A visa,
48.4% (276) had towels, whereas 25.5% (67)
without an H2A visa had towels (p < .01). About
one-quarter (67, 25.2%) of those with 1 year or
less experience, compared to 40.9% (155) with
2 to 7 years, and 47.5% (159) of those with 8
or more years experience had towels available
(p < .05). Finally, perceived safety concern of
the boss was associated with working in a field
where pesticides had been applied in the past
week; 17.9% (93) of those who perceived their
boss doing as much as possible to make the job
safe reported working in such fields and 19.2%
(30) of those who perceived that their boss
could do more to make the job safe reported

TABLE 2. Migrant Farmworker Perceived Field Sanitation and Safety Characteristics, and 
Perceived Camp Sanitation Conditions, Eastern North Carolina, 2007

5/1–6/8 
(N = 233)

6/9–7/7 
(N = 207)

7/8–8/5 
(N = 202)

8/6–9/4 
(N = 192)

N % N % N % N %

Field Sanitation and Safety Conditions
Received pesticide training

No 54 23.2 45 21.7 37 18.3 27 14.1
Yes 179 76.8 162 78.3 165 81.7 165 85.9

Level understood pesticide safety training
All 56 33.1 7 20.6 9 47.4 1 14.3
Most 58 34.3 5 14.7 5 26.3 1 14.3
Some or none 55 32.5 22 64.7 5 26.3 5 71.4

Water for washing hands available 179 76.8 142 68.6 134 66.3 125 65.1
Soap for washing hands available 111 47.6 104 50.2 111 55.0 107 55.7
Towels for drying hands available 74 31.8 89 43.0 89 44.1 91 47.4
Drinking water available 224 96.1 198 95.7 191 94.6 186 96.9
Individual cups for drinking water available 180 77.3 177 85.5 165 81.7 163 84.9
Worked in field where pesticides have 

been applied in the past week (reentry) 
at least 1 day

65 27.9 43 20.8 38 18.8 19 9.9

Camp Sanitation Conditions
Number of people in camp per bathroom

Fewer than 4 31 13.3 20 9.7 26 12.9 43 22.4
4 to 8 102 43.8 118 57.0 113 55.9 95 49.5
More than 8 100 42.9 69 33.3 63 31.2 54 28.1

Number of people in camp per showerhead
Fewer than 4 52 22.3 36 17.4 38 18.8 69 35.9
4 to 8 120 51.5 126 60.9 130 64.4 96 50.0
More than 8 61 26.2 45 21.7 34 16.8 27 14.1

Number of people in camp per washtub/washing machine
1 to 8 135 57.9 107 51.7 81 40.1 93 48.4
8.1 to 16 22 9.4 31 15.0 73 36.1 52 27.1
16.1 to 30 33 14.2 12 5.8 0 0.0 10 5.2
30.1 and above or none in camp 43 18.5 57 27.5 48 23.8 37 19.3

Note. Sample size varies due to missing data.
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working in such fields, but 33.6% (41) of those
who perceived that their boss was only inter-
ested in doing the job fast and cheaply reported
working in such fields (p < .05).

Migrant Farmworker Personal 
Characteristics Associated with Camp 
Sanitation Conditions

Several personal characteristics were associ-
ated with the camp sanitation characteristic num-
ber of people per washtub or washing machine
(Table 4). Age was associated with number of
people per washtub or washing machine such
that older workers have fewer people per wash-
tub or washing machine. Almost half (46.4%) of
farmworkers without H2A visas had over 30
people per washtub or had none in the camp
compared to 10.9% of farmworkers with H2A
visas. Workers who worked 8 or more years in
agriculture were more likely to have fewer peo-
ple per washtub or washing machine (14.3%),
compared to 21.9% of those with 2 to 7 years
experience, and 46.1% of those with 1 year or
less experience.

Associations of Farmworkers’ Personal 
Characteristics with Safety Behaviors

Educational attainment, speaking an indige-
nous language, H2A status, seasons worked in
agriculture, and safety concern of boss were
significantly associated with safety behaviors

(Table 5). Those with more years of education
were more likely to wear short sleeves or
sleeveless shirts. Workers who spoke an indige-
nous language were more likely to re-wear
clothes without first washing them and wash
their hands less than those who did not speak an
indigenous language. Workers without H2A
visas were more likely to wear short sleeves or
sleeveless shirts while working, re-wear work
clothes without washing them, wash their hands
1 or fewer times during the day, and wait over
an hour to shower or not shower at all. Migrants
who had worked 8 years or more in agriculture
in the US were less likely to reenter a field than
those who worked less years, were less likely to
wear short sleeves or sleeveless shirts while
working, and were more likely to shower within
30 minutes of getting home after work. Partici-
pants who thought their boss did as much as
possible to make their job safe were less likely
to reenter a field where pesticides had been
applied, but they were more likely to wear short
sleeves/sleeveless shirts.

The summary measure of pesticide safety
behaviors had a range of 0 to 6 (mean = 3.86,
standard deviation = 1.07). The multivariate
analysis found that H2A visa status had a strong,
significant association with this summary measure
(b = 0.7241, SE = 0.1493, p < .0001), indicating
that those with an H2A visa practiced a greater
number of pesticide safety behaviors. Safety cli-
mate also had a significant association with the

TABLE 3. Migrant Farmworker Pesticide Behaviors, Eastern North Carolina, 2007

5/1–6/8 
(N = 233)

6/9–7/7
(N = 207)

7/8–8/5
(N = 202)

8/6–9/4 
(N = 192)

N % N % N % N %

Wearing shorts at least 1 day 7 3.0 4 1.9 5 2.5 10 5.2
Wearing sandals at least 1 day 6 2.6 3 1.4 3 1.5 3 1.6
Wearing short sleeves/sleeveless shirts at least one day 61 26.2 49 23.7 23 11.4 27 14.1
Re-wears clothes without washing at least 1 day 26 11.2 14 6.8 9 4.5 11 5.7
Washing hands per day worked

1 or fewer 87 37.3 72 34.8 62 30.7 36 18.8
>1 to 4 times 135 57.9 126 60.9 134 66.3 146 76.0
More than 4 times 11 4.7 9 4.3 6 3.0 10 5.2

Showering after work
0 to 30 minutes waited 73 31.3 53 25.6 44 21.8 61 31.8
>30 to 60 minutes waited 29 12.4 29 14.0 24 11.9 18 9.4
Did not shower/waited more than 60 Minutes 131 56.2 125 60.4 134 66.3 113 58.9
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summary measure (b = −0.2391, SE = 0.1020,
p < .05), indicating that those who reported a
more positive safety climate practiced a greater
number of pesticide safety behaviors.

DISCUSSION

The goals of this paper were to document
migrant farmworker perceptions of safety and
sanitation conditions, describe migrant farmworker
safety behaviors, and examine how personal
characteristics are associated with perceptions of

sanitation conditions and safety behaviors. Four
main themes emerged from this analysis.

First, WPS and OSHA regulations were not
consistently met across the season. Fifteen years
after the revised WPS regulations were imple-
mented, not all farmworkers are receiving train-
ing on how to protect themselves from pesticide
exposure. Other studies have found similar
results.17,19,20 Furthermore, less than half the
participants understood all of the information
received at training over the course of the agri-
cultural season. It is uncertain that all required
information listed in the WPS is covered at

TABLE 4. Bivariate Associations of Migrant Farmworker Personal Characteristics with Camp 
Sanitation, Eastern North Carolina, 2007

Personal characteristics Number of people in camp per washtub or washing machine

1 to 8 >8 to 16 >16 to 30 Greater than 
30 or none in 

camp

n % n % n % n %

Age*
18 to 24 years 40 26.8 36 24.2 13 8.7 60 40.3
25 to 29 years 89 52.4 29 17.1 14 8.2 38 22.4
30 to 39 years 147 51.6 66 23.2 18 6.3 54 18.9
40 or more years 140 61.1 47 20.5 10 4.4 32 14.0

Educational attainment
0 to 6 years 228 53.8 64 15.1 29 6.8 103 24.3
7 or more years 188 46.0 114 27.9 26 6.4 81 19.8

Speaks English
No 387 49.9 172 22.2 45 5.8 172 22.2
Yes 29 50.9 6 10.5 10 17.5 12 21.1

Speaks indigenous language
No 358 54.0 172 25.9 37 5.6 96 14.5
Yes 58 34.1 6 3.5 18 10.6 88 51.8

H2A status*
Without H2A visa 94 35.7 14 5.3 33 12.5 122 46.4
With H2A visa 322 56.5 164 28.8 22 3.9 62 10.9

Years in US agriculture*
1 year or less 31 27.0 13 11.3 18 15.7 53 46.1
2 to 7 years 175 46.2 102 26.9 19 5.0 83 21.9
8 or more years 209 62.4 61 18.2 17 5.1 48 14.3

Safety concern of boss
S/he does as much as possible to make 

my job safe
249 46.3 107 19.9 45 8.4 137 25.5

S/he could do more to make my job safe 92 56.8 42 52.9 7 4.3 21 13.0
S/he is only interested in doing the job 

fast and cheaply
75 58.1 29 22.5 3 2.3 22 17.1

Job control estimate (SE) −0.08 (0.16)
Safety climate estimate (SE) −0.05 (0.22)

Note. Sample size varies due to missing data.
*p < .05.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
A
r
c
u
r
y
,
 
T
h
o
m
a
s
 
A
]
 
A
t
:
 
2
0
:
0
2
 
5
 
N
o
v
e
m
b
e
r
 
2
0
0
9



431

T
A

B
LE

 5
. B

iv
ar

ia
te

 A
ss

oc
ia

tio
ns

 o
f P

er
so

na
l C

ha
ra

ct
er

is
tic

s 
w

ith
 P

es
tic

id
e 

B
eh

av
io

rs
 a

m
on

g 
M

ig
ra

nt
 F

ar
m

w
or

ke
rs

 in
 E

as
te

rn
 N

or
th

 C
ar

ol
in

a,
 

20
07

P
er

so
na

l c
ha

ra
ct

er
is

tic
s

W
or

ke
d 

in
 fi

el
d 

w
he

re
 p

es
tic

id
es

 
ha

ve
 b

ee
na

p-
pl

ie
d 

in
 th

e 
pa

st
 

w
ee

k 
(R

ee
nt

ry
) 

at
 L

ea
st

 1
 d

ay

W
ea

rin
g 

sh
or

ts
le

ev
es

 
or

sl
ee

ve
-

le
ss

sh
irt

s

R
e-

w
ea

r-
sc

lo
th

es
 w

ith
-

ou
t w

as
hi

ng

W
as

hi
ng

 h
an

ds
 p

er
 d

ay
 w

or
ke

d
S

ho
w

er
in

g 
af

te
r 

w
or

k

1 
or

 fe
w

er
>

1 
to

 4
 

tim
es

M
or

e 
th

an
 4

 
tim

es

0 
to

 3
0 

m
in

-
ut

es
>

30
 to

 
60

m
in

ut
e

s

D
id

 n
ot

 
sh

ow
er

 o
r 

w
ai

te
d 

m
or

e 
th

an
 6

0 
m

in
-

ut
es

n
%

n
%

n
%

n
%

n
%

n
%

n
%

n
%

n
%

A
ge 18

 to
 2

4 
ye

ar
s

35
23

.5
45

31
.3

18
12

.5
55

36
.9

88
59

.1
6

4.
0

30
20

.1
13

8.
7

10
6

71
.1

25
 to

 2
9 

ye
ar

s
26

15
.3

31
19

.0
10

6.
1

50
29

.4
11

3
66

.5
7

4.
1

43
25

.3
20

11
.8

10
7

62
.9

30
 to

 3
9 

ye
ar

s
59

20
.7

55
20

.0
23

8.
4

82
28

.8
19

1
67

.0
12

4.
2

93
32

.6
36

12
.6

15
6

54
.7

40
 o

r 
m

or
e 

ye
ar

s
45

19
.7

29
13

.1
9

4.
1

70
30

.6
14

8
64

.6
11

4.
8

65
28

.4
31

13
.5

13
3

58
.1

E
du

ca
tio

na
l a

tta
in

m
en

t
0 

to
 6

 y
ea

rs
87

20
.5

68
16

.7
*

35
8.

6
13

9
32

.8
26

6
62

.7
19

4.
5

12
7

30
.0

48
11

.3
24

9
58

.7
7 

or
 m

or
e 

ye
ar

s
78

19
.1

92
23

.2
25

6.
3

11
8

28
.9

27
4

67
.0

17
4.

2
10

4
25

.4
52

12
.7

25
3

61
.9

S
pe

ak
s 

E
ng

lis
h

N
o

15
4

19
.9

15
0

20
.1

56
7.

5
24

4
31

.4
50

0
64

.4
32

4.
1

21
2

27
.3

95
12

.2
46

9
60

.4
Y

es
11

19
.3

10
18

.2
4

7.
3

13
22

.8
40

70
.2

4
7.

0
19

33
.3

5
8.

8
33

57
.9

S
pe

ak
s 

in
di

ge
no

us
 la

ng
ua

ge
N

o
13

4
20

.2
11

9
18

.5
33

5.
1*

17
7

26
.7

45
1

68
.0

35
5.

3*
19

4
29

.3
85

12
.8

38
4

57
.9

Y
es

31
18

.2
41

25
.5

27
16

.8
80

47
.1

89
52

.4
1

0.
6

37
21

.8
15

8.
8

11
8

69
.4

H
2A

 s
ta

tu
s

W
ith

ou
t H

2A
 v

is
a

58
22

.1
79

32
.2

**
34

13
.9

**
11

4
43

.3
14

4
54

.8
5

1.
9*

*
52

19
.8

22
8.

4
18

9
71

.9
*

W
ith

 H
2A

 v
is

a
10

7
18

.8
81

14
.5

26
4.

7
14

3
25

.1
39

6
69

.5
31

5.
4

17
9

31
.4

78
13

.7
31

3
54

.9
Y

ea
rs

 in
 U

S
 a

gr
ic

ul
tu

re
1 

ye
ar

 o
r 

le
ss

13
11

.3
*

34
32

.1
*

14
13

.2
43

37
.4

71
61

.7
1

0.
9

18
15

.7
10

8.
7

87
75

.7
**

2 
to

 7
 y

ea
rs

86
22

.7
84

22
.6

32
8.

6
11

4
30

.1
25

0
66

.0
15

4.
0

96
25

.3
38

10
.0

24
5

64
.6

8 
or

 m
or

e 
ye

ar
s

64
19

.2
41

12
.7

14
4.

3
99

29
.6

21
8

65
.1

18
5.

4
11

5
34

.3
52

15
.5

16
8

50
.1

(C
on

tin
ue

d
)

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
A
r
c
u
r
y
,
 
T
h
o
m
a
s
 
A
]
 
A
t
:
 
2
0
:
0
2
 
5
 
N
o
v
e
m
b
e
r
 
2
0
0
9



432

T
A

B
LE

 5
. (

C
on

tin
ue

d
)

P
er

so
na

l c
ha

ra
ct

er
is

tic
s

W
or

ke
d 

in
 fi

el
d 

w
he

re
 p

es
tic

id
es

 
ha

ve
 b

ee
na

p-
pl

ie
d 

in
 th

e 
pa

st
 

w
ee

k 
(R

ee
nt

ry
) 

at
 L

ea
st

 1
 d

ay

W
ea

rin
g 

sh
or

ts
le

ev
es

 
or

sl
ee

ve
-

le
ss

sh
irt

s

R
e-

w
ea

r-
sc

lo
th

es
 w

ith
-

ou
t w

as
hi

ng

W
as

hi
ng

 h
an

ds
 p

er
 d

ay
 w

or
ke

d
S

ho
w

er
in

g 
af

te
r 

w
or

k

1 
or

 fe
w

er
>

1 
to

 4
 

tim
es

M
or

e 
th

an
 4

 
tim

es

0 
to

 3
0 

m
in

-
ut

es
>

30
 to

 
60

m
in

ut
e

s

D
id

 n
ot

 
sh

ow
er

 o
r 

w
ai

te
d 

m
or

e 
th

an
 6

0 
m

in
-

ut
es

n
%

n
%

n
%

n
%

n
%

n
%

n
%

n
%

n
%

S
af

et
y 

co
nc

er
n 

of
 b

os
s

S
/h

e 
do

es
 a

s 
m

uc
h 

as
 p

os
si

bl
e 

to
 m

ak
e 

m
y 

jo
b 

sa
fe

.
93

17
.3

*
12

4
23

.8
*

36
6.

9
16

9
31

.4
35

1
65

.2
18

3.
3

14
0

26
.0

64
11

.9
33

4
62

.1

S
/h

e 
co

ul
d 

do
 m

or
e 

to
 m

ak
e 

m
y 

jo
b 

sa
fe

.
30

18
.5

20
12

.8
13

8.
3

43
26

.5
10

7
66

.0
12

7.
4

51
31

.5
19

11
.7

92
56

.8
S

/h
e 

is
 o

nl
y 

in
te

re
st

ed
 in

 d
oi

ng
 th

e 
jo

b 
fa

st
 a

nd
 c

he
ap

ly
.

41
32

.0
15

12
.3

9
7.

4
44

34
.1

79
61

.2
6

4.
7

40
31

.0
17

13
.2

72
55

.8

Jo
b 

co
nt

ro
l—

es
tim

at
e 

(S
E

)
0.

12
 (

0.
15

)
0.

06
 (

0.
15

)
−0

.1
7 

(0
.2

0)
0.

04
 (

0.
12

)
−0

.0
5 

(0
.0

9)
S

af
et

y 
cl

im
at

e—
es

tim
at

e 
(S

E
)

−0
.0

2 
(0

.1
6)

−0
.0

6 
(0

.1
9)

0.
03

 (
0.

27
)

−0
.2

8 
(0

.1
7)

0.
11

 (
0.

16
)

N
ot

e.
 S

am
pl

e 
si

ze
 v

ar
ie

s 
du

e 
to

 m
is

si
ng

 d
at

a.

*p
 <

 .0
5.

 *
*p

 <
 .0

1.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
A
r
c
u
r
y
,
 
T
h
o
m
a
s
 
A
]
 
A
t
:
 
2
0
:
0
2
 
5
 
N
o
v
e
m
b
e
r
 
2
0
0
9



Whalley et al. 433

training sessions. Arcury et al.18 found that
workers who reported having received pesticide
safety training still did not know how they
could be exposed to pesticides. Many farm-
workers did not have the resources to help them
remove pesticides from their bodies. Water,
soap, or towels were not always available for
workers to wash their hands, and shower and
laundry facilities did not always meet standards.

A lack of staff may be the major reason these
regulations are not enforced. The North Carolina
Department of Labor has only seven inspectors
to review all the 6000 to 10,000 farmworker
camps in the state for OSHA standards. These
inspectors concentrate on preoccupancy inspec-
tions. The North Carolina Department of Agri-
culture and Consumer Services has only 10
inspectors responsible for overseeing WPS
compliance. The number of inspectors is not
sufficient to make sure regulations are being
followed during the agricultural season when
the number of farmworkers in each camp can
vary from period to period. The number of
inspectors should be increased to adequately
examine camps and regulatory compliance. The
state also relies on growers to register camps
themselves in order for camps to be inspected.
Growers who do not employ H2A workers might
not register camps. Subsequently, inspections
would not take place and violations would be
more likely to occur. The state relies on viola-
tions to be reported by farmworkers or the gen-
eral public; however, if workers are not trained
properly, they might not know if regulations are
being violated. Workers might also be afraid of
losing their job or of retaliation if they report
violations.25 Stricter penalties for violations as
well as incentives for compliance should be
created.

It is also possible that regulations are not
followed because many growers do not believe
their workers are exposed to pesticides.18,26,27

Because most workers do not directly handle
pesticides, growers feel their workers are at
little risk for pesticide exposure.26 These per-
ceptions are in conflict with research results
that demonstrate workers are exposed to pesti-
cides.5,6,11,12,14,22,36,38 Efforts are needed to
revise training procedures to educate growers
on how their employees are being exposed to

pesticides and about methods they can imple-
ment to prevent this exposure.

A second theme emerging from this analysis
is that farmworkers do not always practice pes-
ticide safety behaviors. This could result from a
lack of training. As about one-quarter of work-
ers are not trained and about one-quarter do not
understand the information from the training,
workers might not know how to protect them-
selves from pesticides. Workers with H2A visas
were more likely to receive training than those
without these visas; workers with H2A visas
were more likely to practice safety behaviors
and have better sanitation conditions. The safety
training, housing sanitation, and field sanitation
regulations are more stringently enforced for
workers with H2A visas.

Farmworkers who have worked more seasons
in agriculture were found to practice more safety
behaviors and have better sanitation conditions.
Seasoned workers might accumulate knowledge
on how to protect themselves from pesticide
exposure and on what conditions should be
according to WPS and OSHA regulations.

Participants who spoke an indigenous lan-
guage were less likely to practice safety behav-
iors and had poorer sanitation conditions. These
workers were also less likely to have received
safety training and might not know how to pro-
tect themselves or what conditions should be
covered by the regulations. This could be related
to H2A status, because workers with these visas
tend to come across more regulations than those
who do not. Speaking an indigenous language
was found to be negatively correlated with H2A
visa. Of workers who spoke an indigenous lan-
guage, only 12.7% had an H2A visa. Farquhar
et al.21 found that safety information was inac-
cessible to indigenous language speakers because
it was not in a language they could understand.
These workers also experienced discrimination
because of their unique backgrounds. Social and
cultural factors, such as beliefs in humoral med-
icine, might underlie pesticide safety behaviors.

The work environment might also help explain
sanitation behaviors in the camp and field.
Work places that have positive safety climates
can increase the practice of safety behav-
iors.33,34 Workers who had a positive safety
climate were more likely to follow the WPS
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safety recommendations. Workers who per-
ceived their boss was only interested in doing
the job fast and cheaply were more likely to
re-enter fields where pesticides had been
applied, but less likely to wear short sleeved/
sleeveless shirts. Austin et al.31 shows that
workers who reported more control in their job
were more likely to use protective means against
pesticide exposure. Workers might not feel they
are able to protest entering a field where pesti-
cides have been applied for fear of losing their
job, but they are able to wear long-sleeved shirts
to help reduce exposure without conflict.

A third theme relates to crowding. More farm-
workers are hired during June and July because
more work, such as harvesting tobacco, needs to
be done during these periods. Camps become more
crowded as a result.4 The number of camps in
which workers reported 30 or more people per
washtub and the number of workers who waited
over an hour to shower or did not shower at all
increases in June and July. More regulations could
be violated due to crowding. An influx of farm-
workers could also cause facilities to break-
down. In either case, workers could not remove
pesticides from their bodies as recommended
by the WPS and intended by the OSHA housing
standards. Inspections should be made through-
out the season to insure that regulations con-
tinue to be met.

Finally, we found that workers with an H2A
visa experience better sanitation and safety con-
ditions and practice more safety behaviors than
do workers who do not have an H2A visa.
Workers with H2A visas live in specific camps
with few or no workers without such visas.
H2A workers experience more regulation than
workers who do not have an H2A visa; for
example, the camps they live in are registered
with the North Carolina Department of Labor
and must be inspected, which reduces improper
sanitation conditions. They are also more likely
to have received pesticide safety training to
know how to protect themselves from pesti-
cides. Workers who do not have H2A visas are
more likely to be undocumented and live in
unregistered camps. In this situation, inspections
do not occur. Undocumented workers are more
likely to be afraid of losing their job or of being
deported and are less likely to report violations.

This visa status illustrates how regulations
increase safety conditions and behaviors that pro-
tect farmworkers from pesticide exposure.

Limitations of the study need to be taken into
account with regards to the results. This
research was conducted in a selected area of
one state; other states may differ in their pat-
terns of safety behaviors and conditions as well
as regulations. The sample was limited to the
camps known to community partner organiza-
tions, and participants were limited to those liv-
ing in the camps at the time of recruitment.
However, the partner agencies have long-term
experience and actively seek out camps. A
strength of the study is the fact that a large
number of farmworkers participated with a very
low rate of refusal. The data were collected
from 44 camps across an 11-county area.

Further research on field sanitation and pesti-
cide safety needs to account for social and cul-
tural factors. Farmworkers might have beliefs
that conflict with recommended safety behav-
iors.27 Their work environments also might not
be conducive for finding compliant sanitation
conditions and for practicing safety measures.
More regulations, such as having soap available
for hand washing or having one washtub for
every 30 people, should also be examined
against pesticide metabolite levels to see how
effective they are in protecting farmworkers
from pesticide exposure. Being able to measure
pesticide exposure with conditions and behav-
iors will allow us to further understand this
relationship. This study illustrates seasonal
crowding by examining safety conditions and
behaviors across the season, which other stud-
ies overlook. Future studies should look at the
whole agricultural season to be able to further
understand temporal trends.
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