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Abstract

Background: Migrant farmworkers are prone to several psychosocial stressors.

Objective: To investigate the effect of perceived psychosocial factors on pesticide exposure 
among seasonal migrant Hispanic farmworkers in North Carolina, USA.

Methods: A cross-sectional interview survey of 187 seasonal migrant farmworkers of 
Mexican descent, identified from labor camps located in rural counties in North Carolina, was 
conducted using nonprobability purposive sampling approach. Multivariable ordinal logistic 
regression analysis was used to determine the relationship between perceived control over 
the harmful effects of pesticide exposure, lack of social support, and the impact of anxiety on 
perception of pesticide exposure.

Results: More than 20% (n=39) of farmworkers reported frequent or constant contact with 
pesticides while working in the fields. More than 68% of farmworkers reported they believe 
they have control over avoiding harmful effects of pesticide exposure; the odds of pesticide 
exposure were 55% lower in this group (adjusted OR: 0.45; 95% CI: 0.22–0.91). No signifi-
cant relationship was observed between farmworkers perception of lack of social support and 
presence of anxiety with odds of on-field pesticide exposure.

Conclusion: The study results suggest that perception of control is an important predictor 
of reduced pesticide exposure among seasonal migrant farmworkers.
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Introduction

Agriculture is ranked as one of the 
most hazardous industries and 
farmworkers face numerous health 

and safety challenges each day while per-

forming farmwork. Based on most recent 
data from the Occupational Injury Surveil-
lance of Production Agriculture survey in 
2009, more than 47 000 nonfatal work-
related injuries occurred on farms which 
translated into 5.4 injuries every hour1 and 
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pesticide poisoning rates are much higher 
for agricultural workers compared to all 
other industries.2

Farmworkers are prone to several psy-
chosocial stressors such as anxiety, lack 
of social support, and limited or no job 
control.3,4 Despite the fact that the major-
ity of farmworkers in the USA are of Mexi-
can origin, few epidemiological studies to 
date have investigated the psychosocial 
determinants of pesticide exposure in this 
population.5,6 In our earlier study, using 
the same study population as in this paper, 
we reported that migrant and seasonal 
farmers were living and working under 
less than ideal conditions.7 The majority of 
labor camps that we visited had substan-
dard housing conditions with as many as 
11 workers sharing a single dwelling. More 
than 25% of the study population reported 
never using any personal protective equip-
ment during work.8 Poor living and work-
ing conditions can contribute to psychoso-
cial stress that can place farmworkers at 
risk of workplace injuries and harmful ex-
posure to pesticides. Understanding how 
psychosocial factors affect farmworker 
workplace performance is essential for de-
veloping effective farmworker health and 
safety programs in order to reduce pesti-
cide exposure among farmworkers and 
their families. 

The objective of this study was to ex-
plore the influence of perceived psycho-
social factors such as work control, social 
support, and anxiety on the risk of on-field 
pesticide exposure among migrant and 
seasonal farmworkers.

Materials and Methods

Detail description of this study is provided 
elsewhere.7 Briefly, we conducted a cross-
sectional interview survey of 187 seasonal 
migrant farmworkers of Mexican descent. 
The sample consisted of all men 18 to 62 
years old currently working in agriculture 

selected using nonprobability purposive 
sampling approach. We identified labor 
camps located in four rural counties in 
North Carolina using the North Carolina 
Department of Labor Migrant Housing 
Site map and visited the camps and sur-
rounding Mexican restaurants, stores, and 
supermarkets. Surveys were administered 
face to face to all study participants, at the 
place and time of their convenience, by bi-
lingual interviewers.

The primary dependent variable in this 
study was “contact with pesticide while 
working in fields,” hereafter referred to 
as “pesticide exposure.” The study par-
ticipants were asked “how often are you in 
contact with pesticides while working in 
the fields?” The responses were coded on 
an ordinal scale as “never” (coded as ‘1’), 
“sometimes” (coded as ‘2’), “frequently” 
(coded as ‘3’), and “constantly” (coded as 
‘4’).

Three questions on the survey mea-
sured perceived psychosocial risk factors. 
These include: 1) “Do you believe that you 
have control over avoiding the harmful 
health effects of pesticides?” 2) “Do you 
believe that lack of social support increases 
risk of pesticide exposure?” and 3) “Do you 
believe anxiety increases risk of pesticide 
exposure?” The responses were coded as 
“yes” (coded as ‘1’) and “no” (coded as ‘0’).

Farmworkers were also asked about 
their age in years, number of years of ed-
ucation they have completed, number of 
years they have worked in agriculture in 
the USA, and number of people living in 
the same quarter where they sleep. 

The study was approved by the Walden 
University institutional review board.

Statistical Analysis

Univariate analysis was used to capture 
the frequencies and percentages of all 
variables. Bivariate analysis was used to 
determine the relationships between per-
ceived control over the harmful effects of 
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pesticide exposure, lack of social support, 
and the impact of anxiety on perception 
of pesticide exposure. Since the outcome 
variable, pesticide exposure, was ordinal, 
multivariable ordinal logistic regression 
analysis was used in the study. The analy-
ses were adjusted for potential confound-
ing effects of age, education, agricultural 
background, and number of people living 
in the same quarter. Stata SE® ver 12.0 sta-
tistical software was used for data analysis.

Results

All farmworkers (n=187) reported that 
they were Hispanic males and 95% (n=177) 
reported Mexico as their permanent home. 

More than 20% (n=39) of farmworkers re-
ported frequent or constant contact with 
pesticides while working in the fields. The 
mean±SD age of study participants was 
34.8±9.1 years; those who reported in con-
stant contact with pesticides while work-
ing in fields were on average 10 years older 
than those who were never exposed to pes-
ticides. The farmworkers had an average of 
seventh grade education, were working in 
agriculture in the USA for eight years and 
were sharing their sleeping quarters with 
at least five other farmworkers (Table 1). 
All of the participants reported working in 
fields and 93% (n=174) were under a work 
contract from Mexico (data not shown). 

More than 68% of farmworkers per-
ceived having control over avoiding harm-
ful effects of pesticide exposure and a sig-
nificant (p<0.001) relationship with their 
report of on-field contact with pesticides 
was observed in the study. Similarly, 57% 
of farmworkers believed that anxiety in-
creases the risk of pesticide exposure and 
a significant (p=0.034) relationship with 
their report of on-field contact with pes-
ticides was observed in the study. No sig-
nificant association was observed with 
their perception of a lack of social support 
(Table 2).

TAKE-HOME MESSAGE

 ● Understanding factors that may reduce pesticide exposure 
can help avoid adverse health consequences. 

 ● Seasonal migrant farmworkers who believed that they have 
control over avoiding pesticides are less likely to be ex-
posed to on-field pesticides. 

 ● Perceived lack of social support and anxiety were not as-
sociated with on-field pesticide exposure.

Table 1: Descriptive characteristics of the study sample. Values are mean±SD or median (IQR).

Pesticide Exposure

Variable All  
(n=187)

Never  
(n=14)

Sometimes 
(n=134)

Frequently 
(n=28)

Constant 
(n=11)

Age (yrs) 34.8±9.1 31.2±8.2 35.1±9.2 32.4±8.4 42.3±7.6

Education (yrs) 7.6±2.7 5.8±1.8 7.8±2.9 7.7±1.5 7.0±2.6

Agricultural background (yrs) 7.0 (4.0–11.0) 5.0 (4.0–10.0) 7.5 (4.0–11.0) 6.0 (3.5–10.5) 12.0 (8.0–14.0)

Number of people living in the 
same quarter 6.5±2.2 6.7±2.3 6.4±2.2 6.9±1.9 5.8±2.0

Perception of Psychosocial Factors and Pesticide Exposure
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The unadjusted odds of pesticide expo-
sure were 50% lower among farmworkers 
who perceived that they have control over 
avoiding harmful effects of on-field pes-
ticides exposure. The odds ratio remains 
unchanged when adjusted for age and 
sharpened when adjusted additionally for 
education, years worked in agriculture in 
the USA, and number of people living in 
the same sleeping quarters (OR: 0.45, 95% 
CI: 0.22–0.91, adjusted for age, education, 
agricultural background, and number of 
people sharing the sleeping quarters). No 
significant associations were identified 
between their perception of lacking social 
support and presence anxiety with odds of 
on-field pesticide exposure (Table 3). 

Discussion

Findings from this study indicated that 
farmworkers who perceived that they have 
control over avoiding the harmful effects of 
pesticides were less likely to come in con-
tact with pesticides while working in fields. 
This effect is independent of age, educa-
tion, agricultural background, and number 
of people sharing the sleeping quarters. 

There is paucity of literature related to 
effects of psychosocial stress on pesticide 
exposure among farmworkers. Although, it 
may be inevitable for farmworkers to come 
into contact with pesticides at some point 
while working in fields, having knowledge 
about adverse effects of pesticides may 
allow them to take some safety measures 

Table 2: χ2 relationship between psychosocial risk factors and pesticide exposure (n=187)

Psychosocial Factors
Pesticide Exposure*

Never 
n (%)

Sometimes  
n (%)

Frequently 
n (%)

Constant 
n (%) p value

Perception of control  

Yes 6 (4.7) 104 (81.3) 15 (11.7) 3 (2.3)
<0.001 

No 8 (13.6) 30 (50.9) 13 (22.0) 8 (13.6)

p value for trend 0.020 

Perception of lack of social support 

Yes 10 (7.5) 98 (73.1) 21 (15.7) 5 (3.7)
0.260 

No 4 (7.6) 36 (67.9) 7 (13.2) 6 (11.3)

p value for trend 0.233 

Perception of anxiety  

Yes 4 (3.8) 84 (79.3) 12 (11.3) 6 (5.7)
0.034

No 10 (12.4) 50 (61.7) 16 (19.8) 5 (6.2)

p value for trend 0.927

*Pesticide Exposure: Contact with pesticides while working in fields
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while performing their tasks. In a study on 
180 Hispanic orchard workers from three 
counties in Washington State, Keifer, et 
al,5 found that more than 80% of partici-
pants felt orchard work was dangerous 
and they were limited in what they could 
do to prevent injuries from occurring. Such 
lack of control can place heavy psychologi-
cal and physical burden on farmworkers 
predisposing them to adverse exposure to 
pesticides9 and affect farmworkers percep-
tions of their ability to perform pesticide 
safety practices. Hence, it is importance to 
consider psychosocial effects of work when 
designing health and safety interventions 
for farmworkers.

Psychosocial stress has been shown to 
adversely affect mental health including 
increased levels of anxiety and depres-
sive symptoms among farmworkers10 and 
can affect workplace performance and 
job safety.11 We earlier reported, using the 
same study population, that the majority of 
farmworkers worked under adverse condi-
tions such as no place to shower or bathe 
after work, lack of water, soap, and single 
use towels to wash hands with while work-
ing in the fields, and lack of toilet facilities 
near the fields.7 The majority worked 10 
to 12 hours a day and seven days a week 
during the season. Working in such de-
manding conditions is likely to increase 
farmworkers' perception of anxiety as 

was observed in the χ2 analysis (p=0.036, 
Table 2). However, it is possible that no 
“dose-response” relationship exists as evi-
dent by non-significant p value for trend 
(0.927, Table 2) and odds ratio (adjusted 
OR: 0.94, 95% CI: 0.48–1.83, Table 3).

No significant finding was revealed in 
the present study between the perceived 
lack of social support and pesticide expo-
sure among farmworkers. Social isolation 
has been shown to contribute to psychoso-
cial stress. Since, in this study on an aver-
age more than six farmworkers were shar-
ing the sleeping quarters, it is likely that 
they have adequate social support.

Several limitations in this study should 
be noted. We only asked about farmwork-
ers' perception. How closer such percep-
tion is to reality, should be explored in fu-
ture studies. We did not take any biological 
sample to measure pesticide levels. This 
could have led to misclassification bias. 
However, such bias is likely to be non-dif-
ferential resulting in attenuation of point 
estimates. The cross-sectional survey used 
convenience snowball sampling approach, 
which limits generalizability of our find-
ings. 

In conclusion, findings from this study 
suggest that perception of control is an 
important predictor of reduced pesticide 
exposure among seasonal migrant farm-
workers. Exposure to pesticides has long-

Perception of Psychosocial Factors and Pesticide Exposure

Table 3: Multivariable ordinal logistic regression analysis for the relationship between psychosocial factors and 
pesticide exposure (n=187). Values are OR (95% CI).

Psychosocial Factors Model 1* Model 2† Model 3‡

Perception of control  0.50 (0.25–0.98) 0.51 (0.25–1.00) 0.45 (0.22–0.91)

Perception of lack of social support 0.75 (0.37–1.50) 0.77 (0.38–1.54) 0.71 (0.34–1.48)

Perception of anxiety  0.94 (0.50–1.79) 0.91 (0.48–1.72) 0.94 (0.48–1.83)

*Model 1 reports unadjusted OR
†Model 2 reports OR adjusted for age
‡Model 3 reports OR adjusted for age, education, agricultural background, and number of people sharing the sleeping quarters
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term health consequences. Understanding 
factors that may reduce pesticide exposure 
can help potentially avoid those adverse 
health consequences.

Conflicts of Interest: None declared.

References

1. NIOSH. Occupational Injury Surveillance of Produc-
tion Agriculture (OISPA) Survey: OISPA Occupa-
tional Injury Tables 2013, Available from www.cdc.
gov/niosh/topics/aginjury/OISPA/injtables.html. 
(Accessed March 15, 2014).

2. Calvert GM, Karnik J, Mehler L, et al. Acute 
pesticide poisoning among agricultural workers 
in the United States, 1998-2005. Am J Ind Med 
2008;51:883-98.

3. Hovey JD, Magana CG. Cognitive, affective, and 
physiological expressions of anxiety symptomatol-
ogy among Mexican migrant farmworkers: predic-
tors and generational differences. Community Ment 
Health J 2002;38:223-37.

4. Alderete E, Vega WA, Kolody B, Aguilar-Gaxiola 
S. Depressive symptomatology: prevalence and 
psychosocial risk factors among Mexican migrant 
farmworkers in California. J Community Psychol 
1999;27:457-71.

5. Keifer M, Salazar MK, Connon C. An exploration 
of Hispanic workers' perspectives about risks and 
hazards associated with orchard work. Fam Com-
munity Health 2009;32:34-47.

6. Quandt SA, Hernandez-Valero MA, Grzywacz JG, et 
al. Workplace, household, and personal predictors 
of pesticide exposure for farmworkers. Environ 
Health Perspect 2006;114:943-52.

7. Levesque DL, Arif AA, Shen J. Effectiveness of pesti-
cide safety training and knowledge about pesticide 
exposure among Hispanic farmworkers. J Occup 
Environ Med 2012;54:1550-6.

8. Levesque DL, Arif AA, Shen J. Association between 
workplace and housing conditions and use of 
pesticide safety practices and personal protective 
equipment among North Carolina farmworkers in 
2010. Int J Occup Environ Med 2012;3:53-67.

9. Grzywacz JG, Quandt SA, Vallejos QM, et al. Job 
demands and pesticide exposure among immi-
grant Latino farmworkers. J Occup Health Psychol 
2010;15:252-66.

10. Hiott AE, Grzywacz JG, Davis SW, et al. Migrant 
farmworker stress: mental health implications. J 
Rural Health 2008;24:32-9.

11. Haslam C, Atkinson S, Brown SS, Haslam RA. 
Anxiety and depression in the workplace: effects 
on the individual and organisation (a focus group 
investigation). J Affect Disord 2005;88:209-15.

   Visit Us on the Web

www.theijoem.com
www.theijoem.org

a r t i c l e


