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Risk Behaviors for Pesticide Exposure Among

Pregnant Women Living in Farmworker
Households in Salinas, California

Lisa Goldman, mpH, Brenda Eskenazi, php,” Asa Bradman, php,
and Nicholas P. Jewell, php

Background Farmworkers and their families are at risk for pesticide exposure, however,
little is known about behaviors that increase their risk. We determined the frequency of
risky behaviors among pregnant farmworkers and characterized those at greatest risk.
Methods Participants included 153 pregnant farmworkers and 248 pregnant non-
SJarmworkers who resided with farmworkers from the CHAMACOS (Center for the Health
Assessment of Mothers and Children of Salinas) study. We examined risky behaviors
relating to handwashing, bathing, protective clothing, house cleaning, laundering of work
clothes, wearing of work clothes and shoes into the home, and eating produce from the
fields.

Results Between 25 and 60% of women demonstrated risky behavior on each item.
Practices of households with pregnant farmworkers and non-farmworkers did not differ.
Women who lived in the United States longer, and in crowded households demonstrated the
most risky behavior overall.

Conclusions Pregnant farmworkers and those living with farmworkers need to be edu-
cated to reduce potential take-home pesticide exposure. Am. J. Ind. Med. 45:491-499,
2004. © 2004 Wiley-Liss, Inc.
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INTRODUCTION

An estimated 3—5 million migrant and seasonal farm-
workers, mostly from Mexico, harvest fruits and vegetables
in the United States each year [Dever, 1991]. California is
home to the largest population of farmworkers in the United
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States, totaling more than 100,000 with approximately
38,000 farmworkers in the Salinas Valley alone [California
Employment Development Department, 2002]. Farmwor-
kers may be exposed to pesticide residues on crops in the
fields where they are working or from an application in a
neighboring field [National Institute of Occupational Safety
and Health (NIOSH), 2000]. In California, about 200 million
pounds of pesticidal active ingredient, approximately 25% of
the national total, are used on crops annually [California
Department of Pesticide Regulation (COPR), 2000].
Family members of farmworkers, who do not work
directly in the fields, may also be exposed to pesticides by
contamination of the home environment. Farmworkers may
inadvertently carry home pesticides on their skin or clothing
[Simcoxetal., 1995; Bradmanetal., 1997; Loewenherz et al.,
1997; Fenske et al., 2000; Lu et al., 2000; McCauley et al.,
2001]. Studies have found that housedust in home environ-
ments of agricultural workers have higher levels of pesticide
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residues than in homes of non-agricultural workers living
in similar communities [Simcox et al., 1995; Lu et al.,
2000; McCauley et al., 2001] and that the concentra-
tion of pesticides in their homes is correlated with the
number of farmworkers who reside there [McCauley et al.,
2001].

While these studies suggest a take-home pathway for
pesticides from work into homes, research identifying
specific pathways and interventions to reduce these expo-
sures are limited. Pesticide residues have been measured on
farmworker skin (e.g., hands), work clothing, and shoes
[Fenske, 1988; Koizumi, 1991; United States Environmental
Protection Agency (EPA), 1992; Gomes et al., 1999;
Boeniger and Lushniak, 2000; Campbell et al., 2000; Keifer,
2000; Krieger and Dinoff, 2000; Brouwer et al., 2000]. Other
studies have evaluated the effectiveness of clothing as a
means to reduce dermal loading of pesticides and thus
farmworkers’ exposures [Nigg et al., 1986; Fenske, 1988;
Csiszar et al., 1998; Saleh et al., 1998; Gomes et al., 1999].
Finally, several studies have investigated the efficacy of dif-
ferent laundering methods in removing pesticide residues
on work clothes [Grieshop and Stiles, 1994]. These findings
have lead to a set of “common sense’’ recommendations (and
in some cases regulations) about behaviors that should
reduce exposures, such as wearing appropriate clothing in
the fields after re-entry periods expire (e.g., long pants and
shirts) [United States Environmental Protection Agency
(EPA), 1995; California Department of Pesticide Regulation
(CDPR), 1999; The Pesticide Management Education
Program at Cornell University (PMEP), 2001], changing
out of work clothes before entering homes [United States
Environmental Protection Agency (EPA), 1995; The Pesti-
cide Management Education Program at Cornell University
(PMEP), 2001], and washing work clothes separately from
family clothes [United States Environmental Protection
Agency (EPA), 1995; Easley et al., 1998; United States
Environmental Protection Agency (EPA), 1998; The Pesti-
cide Management Education Program at Cornell University
(PMEP), 2001; Whitford et al., 2001].

Several researchers have investigated the frequency
of these recommended risk-reducing behaviors. McCauley
et al. [2001] studied exposure-related behaviors among 166
agricultural workers in Oregon. In this predominantly male
population, 18.1% reported using protective clothing (i.e., a
bandana over the mouth or nose, glasses or goggles, sun hat or
cap, or coveralls). More than 60% entered their homes
wearing their work shoes, and 75% wore work clothing into
their homes, with a third changing out of these clothes more
than %2 hr after arriving home. Among a group of farm-
workers (n =383) in Washington State, approximately half
reported that they did not wash their hands immediately after
work (51%), did not remove their boots before entering the
home (46%), did not remove their work clothes within 1 hr
of returning home (45%), or did not bathe within 1 hr of

returning home (55%) [Thompson et al., 2003]. However,
most workers washed work clothes separately from other
clothes (83%) [Thompson et al., 2003].

One of the largest and most comprehensive programs
to educate farmworkers on ways to reduce their exposure
to pesticides in the United States is the Environmental
Protection Agency’s (EPA) Worker Protection Standard
(WPS) [United States Environmental Protection Agency
(EPA), 1992], which went into effect in 1995. All farm-
workers who enter areas treated with pesticides must re-
ceive pesticide safety training by an EPA qualified trainer
using an approved WPS curriculum. While the WPS does
not specifically focus on reducing pesticide exposure in
the home, the curriculum covers routes through which pesti-
cides enter the body and hazards from pesticide residues
on clothing [Arcury et al., 1999]. It is unknown what
proportion of farmworkers has actually received this train-
ing and whether it has had an impact on farmworkers’
behaviors.

Understanding the behaviors of farmworkers and their
families, and identifying those who have the riskiest
behaviors could inform interventions aimed at reducing pes-
ticide exposure. Because pregnancy may be a time of heigh-
tened awareness about health behaviors and thus, when
interventions may be most effective, we examined the be-
haviors of a group of pregnant female residents of the Salinas
Valley, who were farmworkers or who lived with farm-
workers during pregnancy.

METHODS
Participants

The data for this analysis were collected as part of the
CHAMACOS (Center for the Health Assessment of Mothers
and Children of Salinas) study, an ongoing prospective birth
cohort study of pesticide and allergen exposures to pregnant
women and children living in the Salinas Valley, Monterey
County, CA. The Salinas Valley is located approximately
100 miles south of San Francisco and is one of the largest
vegetable growing areas in the nation.

A total of 601 pregnant women were enrolled from
October 1999 through October 2000. Women were eligible
for enrollment if they were less than 20 weeks gestation,
Medi-Cal eligible, 18 years or older, received prenatal care at
one of two community clinics (Clinica de Salud Del Valle de
Salinas and Natividad Medical Center), and planned to
deliver at the county hospital, Natividad Medical Center. The
present analyses were restricted to the 153 women who
worked in farmwork during pregnancy and the 248 women
who did not work in farmwork but resided with at least one
other farmworker. All study procedures received approval
from the UC Berkeley and Natividad Medical Center Com-
mittees for the Protection of Human Subjects.



Data Collection

Data for these analyses were collected during the
baseline interviews conducted at approximately 14 weeks
gestation (M 4+ SD = 13.5 - 5.2 weeks). This interview, con-
ducted by trained bilingual interviewers using a structured
questionnaire, gathered information on sociodemographic
characteristics, health behaviors, medical and reproductive
history, occupational information, housing characteristics,
house cleaning practices, home pesticide use, pets, and be-
haviors related to potential take-home pesticide exposure of
the women and other household members.

Data Analysis

Eight potentially risky behaviors were identified based
on their hypothesized association with a woman’s or her
family’s potential exposure to pesticides and included prac-
tices around: (1) handwashing in the field before smoking or
eating (sometimes or never vs. usually or always); (2) bathing
after arriving home from work (less than once a day, before
work, more than 30 min after arriving home vs. immediately
after arriving home); (3) wearing adequate clothing to protect
against pesticide exposure (did not wear a long sleeve shirt,
something to cover the head and gloves when working on the
fields vs. wore all three); (4) storing and washing of farm-
worker work clothes (storage and washing together with
family clothes vs. separately); (5) frequency of house-clean-
ing (cleaning home less than a few times per week vs. more');
(6) eating of fruits and vegetables directly from the field (ever
vs. never); (7) wearing of work shoes from the fields into the
house (wearing by any farmworkers in household vs. none);
and, (8) wearing of work clothes into the house (wearing by
any farmworkers for greater than %2 hr in the house vs. less).

We determined whether the sociodemographic charac-
teristics of those farmworkers who reported risky behaviors
differed from those who did not, using chi-square tests. The
demographic characteristics we considered included age,
total aggregated years of residency in the United States,
marital status, language spoken at home, educational level,
parity, income, the number of agricultural workers who
lived with the woman since pregnancy, the number of total
household members, the number of homes the woman lived
in since pregnancy, the distance of the home to the nearest
field, and whether she was employed by a farm labor
contractor.

We also constructed an eight-point scale with one-point
given for each of the risky behaviors above. A multiple linear
regression model of the 153 pregnant farmworkers was

T Women were asked how often they clean their home and given the following options:

daily or more often, a few times a week, once a week, once every couple of weeks, once
amonth or less often. For the purpose of this variable, women who reported cleaning
less than a few times a week were compared to women who cleaned a few times a
week, daily or more often.
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constructed with the score on the scale as the dependent
variable. Sociodemographic variables that had a significant
relationship with any of the risky behaviors at P < 0.1 in the
univariate analysis were considered as potential predictors of
the composite score. Those variables were analyzed individ-
ually in a regression model with the score as the outcome;
number of years lived in the United States, and number of
household members had P-values less than 0.1 and were
included in a final multivariate model for the composite
risk score. Although parity was not identified as a significant
predictor of the composite score, the size of the coefficient as
well as importance to the study warranted inclusion in the
multivariate analysis. Regression assumptions were checked
using residual versus fitted plots, and quantile-quantile plots.

Finally, we compared the household level risk behaviors
(i.e., risk factors 4—8 above) between households where the
woman was a farmworker (n = 153) and households where
the women did not do any agricultural work, but who resided
with at least one other farmworker (n = 248). The objective
of this secondary aim was to determine whether there were
less risky behaviors in households where the respondent
herself was a farmworker since she may have received WPS
training. We hypothesized that farmworkers who were preg-
nant might have a greater influence on household level
practices than when the pregnant women were not farm-
workers.

All analyses were conducted using STATA 7.0 (STATA
Corporation, College Station, TX).

RESULTS

The 153 farmworkers averaged 26.1-years-old (SD =
5.4), and were primarily married or living as married
(77.1%), Spanish-speaking (98.0%), and multiparous
(65.4%) (see Table I). Approximately a third of the popu-
lation had lived in the United States for less than 1 year, a
third for 2-5 years, and a third for 6-10 years. Most lived
with four or more people since becoming pregnant (81.7%)
and most reported a monthly household income of $2,000
dollars or less (88.6%). Almost all women were living within
200% of the US federal poverty line, which represents an
annual income of $17,650 for a family of four [United States
Census Bureau, 2000]. Many household members were also
agricultural workers; 57.9% of the farmworker women had
lived with three or more agricultural workers since becoming
pregnant. At the time of interview, more than a quarter of the
women reported having lived in two or more homes in
the short time since becoming pregnant. Sociodemographic
characteristics of the 248 non-farmworker women who lived
with farmworkers were similar to the farmworkers except
that they lived in the United States longer (P =0.002), and
were more likely to be married (P =0.04), and to have com-
pleted more than a sixth grade education (P = 0.004). Levels
of organophosphate urinary metabolites varied widely in the
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TABLE 1. Demographic Characteristics of Pregnant Farmworkers and
Non-Farmworkers, CHAMACOS, Salinas, CA1999—-2000

Farmworkers  Non-farmworkers
N=153 N=248

Characteristic n (%) n (%)
Age (years)

18—-24 66 (43.1) 129 (52.0)

25-29 53(34.6) 72(290)

30o0rmore 34(22.2) 47 (18.9)
Yearsin US

<1 46 (30.3) 75(304)

2-5 48(316) 67 (27.1)

6—10 41(27.0) 45(18.2)

110ormore 17 (1.2) 37(15.0)

Entire lifein US NA 23( 93)
Marital status

Married 118 (77.) 210(85.0)

Not married 35(229) 37(15.0)
Language spoken athome™

English NA 12( 49)

Spanish 150 (98.0) 225(911)

Both 3(20) 10( 49)
Education™

<6thgrade 89(58.2) 104 (419)

7—12thgrade 50(32.7) 100 (40.3)

> High school graduate 14( 9.2) 44(177)
Parity

0 53(34.6) 89(359)

>1 100 (65.4) 159 (64.1)
Income

$7500rless 28(18.8) 54(236)

$751-1500 79(53.0) 114 (49.8)

$1,501-2,000 25(16.8) 38(16.6)

$2,0010r more 17 (114) 23(10.0)
Agricultural workers at home™*

0 8( 5.3 0(00.0)

1-2 56(36.8) 152 (61.8)

3-4 49(32.2) 66 (26.8)

5ormore 39(25.7) 28 (114)
Number of household members

1-3 28(18.3) 51(20.6)

4-5 39(25.5) 57(23.0)

6-8 45(294) 77(311)

9 ormore 41(26.8) 63(25.4)
Maternal work status

Not working NA 185 (58.7)

Working, non-agriculture NA 63(20.0)
Number of homes lived in since pregnant

1 109 (73.1) 187 (76.6)

>2 40(269) 57(234)
Housing distance to field (ft)

<200 30(19.9) 29(12.2)

TABLE l. (Continued)

Farmworkers  Non-farmworkers
N =153 N =248

Characteristic n (%) n (%)

>200 121 (80.1) 208 (87.8)
Employed by labor contractor*

No 87 (56.9) NA

Yes 66 (43.1) NA
*P < 0.06.
**P < 0.005.
**P < 0.0001.

2Eight women who were farmworkers themselves did not have any other farmworkers
living in the home.

population. Median dialkyl phosphate metabolite concentra-
tions were 129.9 nmol/L (inter-quartile range: 63.0—-286.7)
when each woman’s pregnancy measurements were aver-
aged (data not shown). Future analyses will investigate which
factors may be associated with these exposures.

As shown in Table II, for most behaviors, a substantial
proportion of women reported not taking precautions to
prevent pesticide exposure at work or home. For example, at
work, 24.8% of the farmworkers reported sometimes or never
washing their hands at work before eating or smoking and
32.7% reported not wearing protective clothing. At home,
43.8% washed their work and family clothes together, 30.7%
cleaned their homes less than a few times per week, and 32.0
and 45.5% lived in homes where people wore work shoes or
work clothes into the home, respectively. In addition, 60.1%
of the farmworker women reported eating fruits and
vegetables directly from the field. According to the women’s
report, the households of pregnant farmworkers did not differ
from the households of pregnant non-farmworkers in their
practices around washing and cleaning, eating produce from
the fields, or wearing clothes into the home. However,
agricultural workers were less likely to wear their work shoes
into the homes where the pregnant woman was a farmworker
(P <0.05).

Table III presents frequencies and percentages of preg-
nant farmworkers who demonstrated risky behaviors by
sociodemographic characteristics. Few demographic char-
acteristics described those pregnant farmworkers who engag-
ed in risky behaviors. Women who lived with nine or more
household members since becoming pregnant were less
likely to wash their hands before eating or smoking at work.
Non-married women, nulliparous women, and women living
with no other agricultural workers were more likely to live
in households where work clothes were stored and washed
together with regular clothes. Also, married women were
more likely to eat fruits and vegetables directly from the
field and nulliparous women were more likely to live in a
household where agricultural workers wore their work shoes
inside.



TABLE Il. Frequencies of Risk Behaviors Among Pregnant Farmworkers,
and Non-Farmworkers who Lived With at Least one Other Agricultural Worker,
CHAMACOS, Salinas, CA1999—-2000

Farmworkers  Non-farmworkers
n=153 n=248

Characteristic n (%) n (%)
Handwashing "

Sometimes or never 38(24.8) NA

Always or usually 115(75.2) NA
Bathing"

Other time 64(41.8) NA

Immediately after work 89(58.2) NA
Protective clothing "

Less than all three items 50(32.7) NA

Long sleeve shirt, hat, gloves 103 (67.3) NA
Clothes storage & washing

Do not store and wash separately 67 (43.8) 151 (47.9)

Store and wash separately 86(56.2) 164 (52.1)
House cleaning

Less thanafew times a week 47(30.7) 89(28.3)

Daily or afew times a week 106 (69.3) 226 (71.7)
Fruits and vegetables from field

Eat directly from fields 92 (60.1) 175(55.9)

Do not eat directly from field 61(39.9) 138 (44.1)
Wear work shoes in house*

1or more people 49(32.0) 133(42.2)

0 people 104 (68.0) 182 (57.8)
Wear work clothes more than 30 min

before changing

10r more people 66 (45.5) 143(49.7)

0 people 79(54.5) 145 (50.3)
*P < 0.05.

"'Handwashing, bathing and protective clothing behaviors were only analyzed for those
working in the fields.

The composite score comprised of the eight behaviors
averaged 3.0 points (SD = 1.6) on a scale of 0 (least risky) to
8 (most risky). The multivariate analysis indicated that
pregnant farmworkers who had lived in the United States for
11 years or more had a higher risk score (i.e., more risky
behavior) than women who had lived in the United States
for less than 1 year (Table IV). Although not significant,
nulliparous women had more risky behavior than multi-
parous women. Additionally, women who lived with nine or
more people since becoming pregnant had higher risk scores
than women who lived with one to three household members.

DISCUSSION

The results of this study suggest that many pregnant
farmworkers have not adopted behaviors which may mini-
mize pesticide exposure to themselves or their families. In
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fact, except for fewer farmworkers wearing work shoes into
the home, households with pregnant farmworkers did not
report taking any extra precautions to prevent pesticide ex-
posure compared to households with pregnant women who
are not farmworkers. Women who have been in the United
States for a longer time, and women who lived with more
people had more risky behaviors overall.

We do not know whether these pregnant farmworkers
had received pesticide safety training. Although EPA’s WPS
is designed to reach all farmworkers, preliminary data from
our Center in a different study population from the same
region, suggest that many farmworkers in the area are not
receiving pesticide safety training [Salvatore, 2003]. Data
from North Carolina also suggest that few farmworkers
receive adequate training [Arcury et al., 1999]. Additionally,
WPS training does not specifically address important
behaviors that could affect take-home exposures such as
house cleaning and the importance of changing out of work
clothes and removing work shoes upon arriving home.

Our results are similar to those from North Carolina,
Oregon, and Washington, which also demonstrate that a
significant percentage of workers are not adopting pesticide
safety behaviors. Compared to 270 male farmworkers in
North Carolina, we report a smaller percent who wore
sufficient protective clothing (24.8% vs. 56.9%) [Arcury
etal., 1999]. However, in comparison to a study of 166 male
and female farmworkers in Oregon [McCauley et al., 2001], a
higher proportion of farmworkers in our study reported not
changing out of work clothes within 30 min after arriv-
ing home (45.5% vs. 33.3%), although similar proportions
(about a third) wore work shoes in the house [McCauley et al.,
2001]. Similarly, in comparison to a study of 383 male and
female farmworkers from Washington, a much higher
proportion of farmworkers in our study did not wash their
work clothes separately from their family clothes (43.8% vs.
17.%), although somewhat more women in our study shower-
ed immediately after work (58.2% vs. 45.4%) [Thompson
et al., 2003]. Overall, in comparing our data to those from
North Carolina, Oregon, and Washington, our results suggest
that pregnant women are not taking any extra precautions to
protect themselves from pesticide exposure at work and/or at
home, in spite of the potential additional risk to the fetus.

The results of this study suggest that interventions
should be implemented with farmworkers and their families
to reduce behaviors potentially associated with pesticide
exposures. We also found that certain subgroups may be at
higher risk for pesticide exposure, suggesting the need for
more targeted interventions. For example, women who have
lived in the United States longer were less likely to take
precautions to prevent pesticide exposure. This finding is
similar to results of other studies demonstrating higher rates
of risky behaviors, such as smoking and alcohol consump-
tion, in acculturated pregnant Latinas [Guendelman et al.,
1990; English et al., 1997]. Another population that may be at
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Household members, n

13(56.6)

8(28.6)
14(35.9)

15(536)
24 (615)
26 (57.8)
27(658)

13 (46.4)
1(282)

9(321)
20 (513)

18(64.3)
26 (66.7)
32(711)

9(32.1)
18(46.2)
17(37.8)
20(48.8)

6(214)

1-3

18(46.2)
28 (65.)
20 (500)

6(154)
9(200)

17 (415

39

-5
6-8

<

11 (244)
16(39.0)

11 (24.4)
12(29.3)

15(333)

45

23 (56.1)*

27(659)

9 ormore
Homes lived in,n

35(32.1) 58 (56.3)

14(35.0)

41(37.6) 36 (33.0) 66 (60.6)

72 (66.)
28(700)

44(404)

26(23.9)

109

1

19(50.0)

8(20.0) 24 (60.0)

22 (55.0)*

12(300) 18 (45.0)

40

2 ormore
House distance to field (feet)

30

<200

13(500)
64 (547)

12 (400)

36(29.8)

17/(56.7)
73(603)

9(300)
37(306)

14(467)
51(42.2)

9(300) 21(700)
81(669)

54 (44.6)

4(133)

34 (28.1)™

121

>200
Labor contractor job

50 (58.8)
29(48.3)

26(29.9)

23(348)

56 (64.4)
36 (54.6)

27(310)
20(303)

35 (40.2)
32 (48.5)

38(43.7) 58 (66.7)
45(68.2)

26(39.4)

22(253)

87

No

16(24.2)

66

Yes

*P<001.

»*p< 005,

P < 010,

Row percent; percentages represent the proportion in that sociodemographic stratum who are demonstrating the risk behavior. P-values represent comparisons of sociodemographic characteristics with those who did not demonstrate

risky behavior, for example 27.3% of farmworkers 18—24 reported sometimes or never washing their hands before eating or smoking while working.
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TABLE IV. Multiple Regression Coefficients for the Composite Score for
Pregnant Farmworkers, CHAMACOS, Salinas, CA, 1999—2000 (n =147)

Characteristic 3-coefficient (95% Cl)
Total years lived in the US

<1 Referent

2-5 017 (—049,0.82)

6—10 040 (—0.31,1.10)

110r more 107* ( 0.15,2.00)
Parity

0 Referent

>1 —0.25 (—0.81,0.31)
Household members,n

1-3 Referent

4-5 047 (—0.31,1.20)

6-8 —0.13 (—0.90,063)

9 ormore 0.86* ( 0.07,160)
*P < 0.05.

greater risk is women who live in crowded households. Our
findings suggest that when women live in crowded condi-
tions, it is more difficult to follow recommendations to re-
duce take-home exposures, possibly because they have less
control over the behaviors of other household members.
Additionally, women with children were less likely to engage
inrisky behavior. Although not a significant relationship, this
trend suggests that having children may be an important
motive for behavioral change and that pregnancy may be an
opportune time to intervene. For example, in the CHAMA-
COS community, where pregnant farmworkers are likely to
receive government subsidized prenatal care, pesticide safety
education, which would aim to increase awareness of pesti-
cide safety at work and in the home, could be incorporated
into existing prenatal care education programs.

The results of this study may not be generalizeable to
other farmworker populations in the United States. The
CHAMACOS cohort represents a less mobile farmworker
population, in part, because of the opportunities for year-
round agricultural employment in the Salinas Valley.
Furthermore, all participants were pregnant women, whereas
only 20% of farmworkers are women nationwide [Mehta
et al., 2000], and even fewer are pregnant. Other study limi-
tations included the possible inaccurate representation of
behaviors due to self-reported questionnaire data. More
farmworkers may have reported that they take precautions to
protect themselves from pesticide exposure than actually do,
resulting in an overestimation of the frequency of safety
behaviors. Lastly, although all eight behaviors included are
hypothesized to be associated with exposure, a causal rela-
tionship has not been established in all cases. Further
analyses are being conducted with the CHAMACOS cohort
to establish this relationship.
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Our findings, which are similar to results of other studies
[Arcury et al., 1999; McCauley et al., 2001; Thompson et al.,
2003], suggest that the majority of pregnant farmworker
women in the CHAMACOS cohort are not taking steps that
could prevent pesticide exposures to themselves and their
families. These findings indicate that additional worker
education is necessary to reduce the possibility of take-home
exposures. A growing number of researchers are applying
community-based, participatory research methods to iden-
tify effective intervention strategies that are tailored to the
characteristics and needs of a specific community [Elden and
Levin, 1991; Israel et al., 1998; Minkler and Wallerstein,
2003; Schulz et al., 2001]. New studies utilizing these
methods should be conducted with farmworking women to
obtain a clearer understanding of the obstacles to compliance
with pesticide exposure-reduction guidelines and possible
strategies for overcoming them.
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