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Abstract
There is a limited understanding of how toxic exposures to agrichemicals vary relative to international migration over the 
life course. A life history calendar (LHC) was piloted to explore sequences of agrichemical exposure relative to international 
migration. LHCs were administered to 41 foreign born individuals from Mexico and Central America who had agricultural 
work experience during their lifetime and who were living in South Florida. Social sequence analysis was used to explore 
occupation-by-agrichemical events relative to migration. A three-cluster solution was used to classify low, moderate, and 
high lifetime exposure sequences. The odds of any perceived effects of agrichemicals on the body increased with time prior 
to migration in the moderate and high exposure sequence clusters and continued to increase 20% with each year following 
migration in the moderate exposure cluster. Workers with high lifetime agrichemical exposures prior to migrating interna-
tionally showed lower likelihoods of a perceived effect on the body following migration despite continued exposure. Further 
research on instrument validity is warranted.
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Introduction

The agricultural sector is considered to be one of the most 
hazardous sectors of work, and employs more than a third 
of the world’s labor force [1, 2]. In addition to injuries and 
heat exposure, toxic agrichemical exposures are a serious 
concern [3]. An estimated 44% of farmers worldwide expe-
rience unintentional, acute pesticide poisoning annually 
[4]. Migrant farmworkers in the United States (US) experi-
ence high pesticide exposure in work environments and the 
home [5], and Latinx farmworkers have been found to report 
higher levels of lifetime and residential pesticide exposure 
in comparison to non-farmworking Latinxs [6]. There is 
currently a limited understanding of how toxic exposures 
to agrichemicals vary relative to international migration 

experiences for foreign-born farmworkers who are currently 
in the US. This gap in the literature is important to address 
given the unique health risks that may be faced by foreign-
born farmworkers.

A wide range of health effects including cancer, reproduc-
tive health problems, and disruption of endocrine, immune, 
and central nervous systems have been associated with pes-
ticide exposure [7]. Reliance on self-reported exposures is 
one way of approximating chronic exposure given that many 
pesticides used in agricultural labor are nonpersistent and 
metabolized in the human body in a matter of days [2]. This 
is complicated by agricultural workers in the US often hav-
ing low knowledge of their pesticide exposures [2], with one 
focus group study finding that workers relied on their senses 
to detect the presence of pesticides [8].

In contrast to agricultural labor in the US, small-scale 
subsistence farmers in Central America may have more 
control over the decisions made, technologies used, and 
temporal rhythms associated with cultivation practices on 
farms [9]. For foreign-born agricultural workers currently 
living and working in the US, earlier parts of the indi-
vidual’s life may be spent in subsistence farming lifeways 
prior to migrating to the US and subsequent entry into 

 * Mike Anastario 
 manastar@fiu.edu

1 Robert Stempel College of Public Health & Social Work, 
Florida International University, ACH5 11200 SW 8th St, 
Miami, FL 33174, USA

2 Farmworker Association of Florida, Apopka, FL, USA

http://orcid.org/0000-0002-7761-572X
http://crossmark.crossref.org/dialog/?doi=10.1007/s10903-021-01278-5&domain=pdf


1146 Journal of Immigrant and Minority Health (2022) 24:1145–1153

1 3

agricultural wage labor. The drastic differences in work 
environments between countries may entail differential 
experiences with agrichemicals over the life course within 
the same migrant.

From a life course perspective, experiences of subsist-
ence farming and agrichemical exposure in a migrant’s 
country of origin may vary relative to the age of the for-
eign-born agricultural worker. The “Green Revolution” 
of the 1960s and 1970s (the deployment of modern agri-
cultural technology to developing countries) resulted in 
a late twentieth century shift away from fire and fallow 
methods, and increased reliance on synthetic fertilizers, 
herbicides, and pesticides throughout Mexico and Central 
America [10, 11]. Subsistence farming methods including 
cultivating a “milpa,” which is derived from the word for 
“field” in Nahuatl and is today used to refer to an indi-
vidual corn farm that may be intercropped with legumes, 
squash, and other plants, and where swidden (fire and fal-
low) cultivation techniques are used in conjunction with 
an increasing number of agrichemicals in parts of Mexico 
and Central America [9, 12–14]. This shift in agrichemical 
use is reflected in the increased imports of pesticides in the 
1990s that correlated with increased deaths due to pesti-
cide poisoning in the region [15]. Thus, pre-international 
migration experiences with rapidly shifting subsistence 
farming environments in Central America and Mexico are 
important to understand when considering questions of 
chronic toxicity and agrichemical exposures in foreign-
born agricultural workers in the US. Furthermore, it is 
important to delineate the occupational histories of agri-
cultural workers migrating from regions where there is an 
emerging epidemic of chronic kidney disease of unknown 
origin (CKDu) or Mesoamerican nephropathy [16–27], as 
work experiences in Mexico or Central America prior to 
coming to the US may differentiate foreign-born Latinx 
agricultural workers’ risks for diseases of the genitouri-
nary system.

In this study, we piloted a life history calendar (LHC) 
with Latinx agricultural workers born in Central America 
or Mexico who were currently living in South Florida at 
the time of the study. The aim of the study was to charac-
terize lifetime agrichemical exposure sequences among 
foreign born Latinx agricultural workers using social 
sequence analysis. Social sequence analysis is an analytic 
technique that can be used to understand sequential phe-
nomena, elucidating affinity typologies between actors 
who do not necessarily have physical interaction, but 
shared experiences that emerge through synchronous acts 
[28, 29]. Findings will have implications for developing 
methods to improve an understanding of how toxic expo-
sures to agrichemicals throughout the life course affect 
risk factors for disease in foreign born Latinx agricultural 
workers.

Methods

Setting and Study Design

The objective of the study was to pilot a Spanish-language 
LHC with foreign-born Latinx agricultural workers in 
South Florida. Researchers from Florida International Uni-
versity (FIU) worked with the Farmworker Association 
of Florida (FWAF), a non-profit grassroots farmworker 
membership organization, to design the research proto-
col, collect and interpret data. The study took place in 
Immokalee, Florida, a predominantly Hispanic (72.1%) 
community located in Collier County, Florida [30]. All 
data collection procedures described below occurred in 
Spanish. Data collection took place from March through 
May 2021. The FIU team was vaccinated for COVID-19 
prior to data collection, and safety protocols including the 
distribution of personal protective equipment to data col-
lectors and participants were used to reduce the risk of 
transmission during data collection.

Eligible participants were Latinx individuals born in 
Mexico or Central America who had any agricultural 
work experience during their life course. Participants were 
recruited using a purposive snowball sampling strategy 
through monthly FWAF meetings and FWAF member net-
works. Interviews were conducted in a private room with 
printed, poster sized LHCs spread out on a table. Interview 
incentives included $40 for participation. Ethical approval 
for the study was given the by the FIU Institutional Review 
Board. In total, 42 participants (27 female, 15 male) com-
pleted interviews, but one participant was excluded when 
the LHC activity revealed that the participant was born in 
the US. The gender imbalance in the sample emerged early 
on during sampling, and an effort was made throughout the 
remainder of the study to recruit more men, resulting in the 
final sample. Ages of participants ranged from 18 to 70. 
All participants provided verbal informed consent prior to 
being interviewed, which was chosen as the primary mode 
of consent given that both illiteracy and undocumented 
status were characteristics of some participants.

Life History Calendar (LHC)

The LHC is a timeline-based instrument that can be used 
to collect data regarding past occupational experiences 
and self-reported exposures relative to a given time period 
[31], which in this case was the entire life course. LHCs 
may help participants remember aspects of their past by 
anchoring events to other life events, and can be a particu-
larly useful interviewing technique for individuals with 
low literacy levels and complex employment histories 
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[32–41]. The LHC used in this study appeared on two 
30″ × 42″ poster sized sheets of paper, and included up to 
70 columns/years per item (one LHC was collected elec-
tronically to evaluate the feasibility of that modality). On 
average, LHCs took 66 min to complete (range 38–105). 
Erasable colored pencils were used to record participants’ 
experiences such that participants who could not read 
would be able to anchor their responses to a color repre-
sentation of a given experience on the LHC. Participants 
were encouraged to provide their feedback/corrections as 
their responses were entered.

Measures

Occupation‑by‑Agrichemical Exposure Sequences Relative 
to International Migration

Participants were first asked to delineate their international 
migration experiences, followed by their occupational expe-
riences over the life course. Responses were plotted horizon-
tally on the LHC using different colors. For each occupa-
tion that required agricultural labor, a follow-up inventory 
of agrichemical use was administered. Participants were 
asked to recall years of involvement in pesticide mixing, 
insecticide application, herbicide application, fungicide 
application, fertilizer application, working in a field where 
someone else was applying pesticide, application of an 
unknown chemical, using a backpack pump to apply chemi-
cals, using machinery or other equipment to apply chemi-
cals, and agrichemical storage inside the home. Fertilizer 
use was measured to help respondents with recall over the 
life course, particularly in milpa/subsistence farming envi-
ronments where fertilizers, herbicides, and pesticides are 
purchased by farmers and applied relative to the corn growth 
cycle among farmers capable of articulating their names [9]. 
Responses were plotted using the color code of the occupa-
tional activity. Follow-up questions for a positive response 
included the name(s) of the agrichemical used and whether 
personal protective equipment (PPE) was used. Individual 
count variables were developed to represent the total number 
of pesticides (range 0–8), fertilizers (range 0–3), and com-
bined agrichemicals reported (range 0–9) via LHC.

A nominal variable was developed to represent occupa-
tion-by-agrichemical exposure events during the life course, 
classified as: 1. Subsistence/milpa farming with agrichemi-
cals; 2. Subsistence/milpa farming without agrichemicals; 
3. Agricultural wage labor with agrichemicals; 4. Agricul-
tural wage labor without agrichemicals; 5. Landscaping with 
agrichemicals; 6. Landscaping without agrichemicals; 7. 
Construction; 8. Painting; 9. Other work; and 10. Not work-
ing. Year of first migration was added as an  11th category 
to each participant’s sequence. This final variable was used 
to conduct the social sequence analyses described below.

Self‑reported Perceptions of Agrichemical Exposures 
on the Body

After completing agrichemical use inventories, participants 
were asked whether a given chemical affected their body in 
any way. Participants free-listed effects, which were subse-
quently coded into five dichotomous variables (0 = none 
reported,1 = effect reported) representing irritation to the 
eyes, skin or fingernails, airways, and/or central nervous sys-
tem (CNS) (including nausea, vomiting, dizziness, and head-
ache). A summary measure of any effect (0 = none, 1 = any) 
was developed by combining the prior four.

Data Analysis

The unbalanced panel data were first explored for cumulative 
lifetime measures of experience with agrichemicals. Data were 
balanced by centering the panel data on first year of migration 
to the US, and only including observations ± 10 years relative 
to migration (21 observations total per respondent, n = 861). 
For the 7.8% of participants who reported < 10 years in the US 
after migrating, values were imputed up to a 10th year using 
the observations derived from the last reported year in the US. 
Probability state transition matrices (PSTMs) were examined 
to evaluate adjacent probabilities between sequence elements.
[28] Optimal matching was conducted using SQ-Ados in Stata 
[42, 43]. Sequences were aligned using indels and substitu-
tions, with alignment costs weighed using the Levenshtein dis-
tance of 1 for each. A square dissimilarity matrix containing 
the Levenshtein distances was used to conduct agglomerative 
hierarchical cluster analysis. Visual inspection of dendograms 
and the Calinski and Harabasz Index was used to evaluate class 
membership [28]. Sequence index plots were developed as 
visual aids in the interpretation of sequence cluster analysis 
findings.

Finally, sequence clusters were entered as independent vari-
ables into random effects models for self-reported perceptions 
of agrichemical exposures on the body. Random-intercepts for 
individuals were specified, and adjusted odds ratios (aORs) 
estimated for sequence cluster by time-relative-to-migration 
(TRM) interaction effects, with gender and language of par-
ticipant modeled as fixed effects. To aid interpretation of the 
interaction effects detected, spline basis functions were gener-
ated for years prior to (− 10 ≤ t ≤ 0) and following (0 < t ≤ 10) 
migration, and piecewise-linear random-coefficient (PLRC) 
models were conducted separately within each sequence 
cluster.
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Results

Twenty-seven participants (66%) self-identified as female 
and 14 (34%) as male (Table 1). There were 25 Spanish 
speakers and 16 bilingual Spanish/Indigenous language 
speakers (Mam, Nahuatl, Zapotec, Mixteco, Otomi, and 
Chinanteco). Most participants were from Mexico (n = 27) 
followed by Guatemala (n = 13) and Honduras (n = 1). On 
average, respondents were 43 years of age, and began 
engaging in agricultural labor at nine years of age, on aver-
age (range 5–18 years).

Over participants’ lifetimes, 16 (39%) reported mixing 
agrichemicals, 14 (34%) reported applying insecticide(s), 

20 (49%) reported applying herbicide(s), 6 (15%) reported 
applying fungicide(s), and 35 (85%) reported applying 
fertilizer(s) (Table 2). The majority (93%) reported being 
exposed to ambient spraying. PPE use occurred in less 
than 50% of the cases for each agrichemical use meas-
ure, with less PPE use (< 3% total) being reported prior to 
first migration experience. Thirty-five participants (85%) 
reported perceiving that agrichemical use affected their 
body in some way (Table 2).

Social Sequence Analysis

In the balanced panel data, 85% of participants who reported 
using herbicides on subsistence farms/milpas prior to 

Table 1  Characteristics of study 
participants, n = 41

SD standard deviation
a Languages spoken by participants included Mam, Nahuatl, Zapotec, Mixteco, Otomi, and Chinanteco

Characteristic Total Males Females
(n = 41) (n = 14) (n = 27)

Languages spoken
 Bilingual (Indigenous  languagea + Spanish), 

n (%)
16 (39.0%) 2 (14.3%) 13 (48.2%)

 Monolingual Spanish speakers, n (%) 25 (61.0%) 12 (85.7%) 14 (51.9%)
Age, mean (SD) 43.4 (13.7) 49.5 (16.3) 40.3 (11.3)
Country of origin
 Mexico, n (%) 22 (53.7%) 8 (57.1%) 14 (51.9%)
 Guatemala, n (%) 18 (43.9%) 5 (35.7%) 13 (48.2%)
 Honduras, n (%) 1 (2.4%) 1 (7.1%) 0 (0.0%)

Table 2  Lifetime agrichemical use reported via LHC in an unbalanced panel of foreign born Latinx agricultural workers living in South Florida, 
n = 1846 person-years for 41 individuals

LHC life history calendar, SD standard deviation, PPE personal protective equipment

Agrichemical use reported via LHC Cumulative years experienced 
event in host country

Cumulative years experienced 
event following first migration

Cumulative years experienced 
event in lifetime

N % total (mean, SD) N % total (mean, SD) N % total (mean, SD)

Insecticide 12 29% 12.4 (9.4) 6 15% 5.0 (5.3) 14 34% 12.8 (9.2)
Used PPE 0 0% 0.0 (0.0) 3 7% 7.7 (6.4) 3 7% 7.7 (6.4)
Herbicide 14 34% 13.1 (9.0) 9 22% 6.2 (4.8) 20 49% 12 (8.8)
Used PPE 0 0% 0.0 (0.0) 5 12% 6.4 (5.2) 5 12% 6.4 (5.2)
Fungicide 3 7% 12.7 (3.2) 4 10% 3.8 (1.7) 6 15% 8.8 (7.3)
Used PPE 0 0% 0.0 (0.0) 3 7% 4.0 (1.0) 3 7% 4.0 (1.0)
Unknown chemical 5 12% 1.0 (0.0) 11 27% 13.7 (13.1) 11 27% 14.2 (13.3)
Used PPE 1 2% 1.0 (0.0) 2 5% 11.5 (12.0) 2 5% 12.0 (12.7)
Ambient spraying 29 71% 7.4 (0.0) 37 90% 14.5 (10.9) 38 93% 19.8 (11.3)
Used PPE 0 0% 0.0 (0.0) 0 0% 0.0 (0.0) 0 0% 0.0 (0.0)
Mixed chemical 10 24% 12.9 (9.9) 11 27% 6.1 (6.8) 16 39% 12.3 (13.7)
Used PPE 0 0% 0.0 (0.0) 4 10% 10.3 (8.8) 4 10% 9.3 (5.8)
Fertilizer 30 73% 11.3 (7.5) 16 39% 10.8 (11.8) 35 85% 14.6 (11.6)
Perceived chemicals affecting body 24 59% 8.2 (6.4) 32 78% 13.7 (11.5) 35 85% 18.1 (11.8)
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migrating to the US were able to articulate the names of 
the herbicides used in Central America or Mexico (Paraquat 
and Glyphosate were the most common), however none of 
the participants knew the names of herbicides used in the 
US. A similar pattern was observed for insecticides being 
articulated in Central America or Mexico (cypermethrin 
and parathion (“folidol”) were the most common). The most 
common fertilizers used on milpas in Central America or 
Mexico were nitrogen/phosphorous/potassium combina-
tions, ammonium sulphate, and urea. In completing the 
LHCs, several participants were reticent to describe ever 
having been exposed to agrichemicals during their work as 
undocumented migrants in the US for fear of retaliation by 
employers and had to be reminded of the confidentiality pre-
cautions taken by the research team.

PSTM values showed probabilities of 0.10 for subsistence 
farming with agrichemicals and 0.08 without agrichemicals 
prior to migration (Table 3). The probability of engaging in 
agricultural wage labor with agrichemical exposures was 
0.68 in the year following first migration (Table 3). Exposure 
to ambient spraying comprised a majority of these expo-
sures. Following the OM, a Calinski and Harabasz Index 
Pseudo-F of 0.16, 1.04, and 0.79 for two, three, and four 
cluster solutions was produced. The three-cluster solution 
presented in Fig. 1 was selected to classify sequences as:

1. Low exposure (Overall limited lifetime agrichemical 
use);

2. Moderate exposure (Limited subsistence farming with 
agrichemicals prior to migration, and more exposure 

Table 3  Probability state 
transition values for occupation-
by-agrichemical categories 
relative to first migration in a 
balanced panel of foreign born 
Latinx agricultural workers 
living in South Florida, n = 861 
person-years for 41 individuals

Occupation-by-agrichemical categories used in 
sequence analysis

Total number of 
person-years

Probability migra-
tion follows event

Probability event 
follows migration

Subsistence farming with agrichemicals 219 0.10 0.00
Subsistence farming without agrichemicals 53 0.08 0.00
Agricultural wage labor with agrichemicals 286 0.00 0.68
Agricultural wage labor without agrichemicals 80 0.03 0.17
Landscaping without agrichemicals 14 0.00 0.02
Landscaping with agrichemicals 0 0.00 0.00
Construction 18 0.00 0.00
Painting 5 0.20 0.00
Other work 70 0.12 0.05
Not working 75 0.04 0.07

Fig. 1  Occupation-by-
agrichemical exposure sequence 
classes relative to experience 
of first migration to the United 
States in a sample of foreign 
born Latinx agricultural workers 
living in South Florida, n = 41
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to agrichemicals in agricultural wage labor following 
migration to the US); and

3. High exposure (Long agrichemical exposures prior to 
and following migration).

Random Intercept Models

Overall, sequence class by TRM interactions were detected 
for any self-reported perceptions of agrichemical effects on 
the body, perceived effects on the eyes, and perceived effects 
on the CNS (Table 4). Effects for skin/nails were not evident 
(not shown). PLRC models illustrated that the odds of any 
perceived effects of agrichemicals on the body increased 
with time prior to migration in the moderate and high expo-
sure sequence clusters and continued to increase 20% with 
each year following migration in the moderate exposure 
cluster (aOR 1.2, 95% CI 1.0–1.4, p = 0.07) (Table 4).

Discussion

In this study of 41 foreign born Latinx agricultural workers 
in South Florida, a LHC was piloted to characterize lifetime 
agrichemical exposures relative to international migration. 
The LHC was useful in identifying types of exposure trajec-
tories relative to migration within Latinx agricultural work-
ers. Findings have several implications for understanding 
how toxic exposures to agrichemicals are perceived and 

self-reported by Latinx agricultural workers who emigrated 
from Mexico and Central America.

First, the lifetime exposure clusters identified in the 
present study combined with workers’ ability to articulate 
agrichemicals used on subsistence farms in Mexico or Cen-
tral America prior to migrating (particularly herbicides and 
insecticides), suggests that ability to recall lifetime expo-
sures may vary within Latinx agricultural workers in the 
US who worked subsistence farms in their home countries. 
The documentation of Paraquat use on subsistence farms in 
Mexico/Central America is of particular interest, as Paraquat 
is considered to be one of the most acute toxic herbicides 
[44]. Paraquat may cause fatal poisonings by dermal absorp-
tion of diluted paraquat, ingestion of even small amounts, 
and possibly by inhalation [45, 46], and acute intoxication 
has been associated with acute kidney injury in humans [47, 
48]. Furthermore, PLRC models in the present study illus-
trated that the odds of perceived effects of agrichemicals 
on the airways increased with time prior to migration in 
high exposure sequence clusters. This is notable, as Para-
quat accumulates in the lung after the ingestion of small 
quantities [49]. The finding may also reflect a lack of PPE 
while working close contact with a range of agrichemicals 
in Central America/Mexico. Further research concerning 
recall of early-life, pre-international migration exposures 
on subsistence farms could help elucidate potential chronic 
agrichemical exposures among agricultural workers cur-
rently working in the US.

Table 4  The relationship between occupation-by-agrichemical sequence clusters and self-reported perceptions of agrichemical effects on the 
body in a balanced panel of foreign born Latinx agricultural workers living in South Florida, n = 861 person-years for 41 individuals

aOR adjusted odds ratio, CI confidence interval, TRM time relative to migration, TPM time prior to migration, TFM time following migration, 
CNS Central Nervous System
a Estimates are for males, females are the reference group
b Estimates are for indigenous language speakers, monolingual Spanish speakers are the reference group
c Refers to whether TRM x sequence cluster interactions were statistically significant in random intercept models including all clusters, gender, 
and language in a sample with 861 observations
d Estimates are derived from a piecewise-linear random-coefficient model, controlling for gender and language

Any Eyes CNS Airways

Characteristic aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI

Random intercept models with TRM × sequence cluster interactions, n = 861
Gendera 0.8 0.1–6.6 0.7 0.0–14.9 12.0 0.8–185.2 1.7 0.2–16.4
Languageb 4.8 0.6–35.3 1.6 0.1–33.4 17.3 1.2–245.4 1.1 0.1–10.6
TRM × cluster  interactionc Yes Yes Yes
Piecewise-linear random-coefficient models
Low exposure cluster, n =  147d TPM 1.0 1.0–1.0 1.0 1.0–1.0 1.0 1.0–1.0 1.0 1.0–1.0

TFM 1.2 0.9–1.6 1.0 0.7–1.4 1.0 0.7–1.4 1.0 0.7–1.4
Moderate exposure cluster, n =  168d TPM 1.6 1.2–2.1 1.0 1.0–1.0 3.2 1.1–9.3 2.6 1.0–6.4

TFM 1.2 1.0–1.4 25.5 0.9–749.1 1.1 0.9–1.4 0.9 0.7–1.1
High exposure cluster, n =  525d TPM 1.1 1.0–1.3 1.2 1.1–1.3 1.2 1.0–1.3 1.4 1.2–1.5

TFM 1.0 0.9–1.1 1.0 0.9–1.1 1.0 0.9–1.1 1.0 0.9–1.1
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Second, sequence analyses revealed differences in trajec-
tories of self-reported exposure among foreign-born Latinx 
agricultural workers relative to international migration, 
which was related to the ways in which workers perceived 
effects of agrichemicals on the body. Participants with high 
lifetime exposures reported more overall effects on the body 
in the time period preceding migration, and the moderate 
lifetime exposure class reported more overall effects in the 
time period following migration. In both classes, the most 
common post-migration agrichemical exposure was ambient 
spraying (not mixing or applicator tasks). These findings 
compliment one study of Latinx farmworkers and workers 
with no occupational pesticide exposure, but where elevated 
likelihoods of cholinesterase depression were found during 
the agricultural season, illustrating that exposure occurred 
despite workers’ classifications as unexposed workers [50]. 
However, the present study’s finding of differential effects 
relative to exposure class and international migration experi-
ence may reflect worker “acclimation” to the harmful effects 
of agrichemicals over time in the high exposure group, and 
go unreported.

It is noteworthy that workers with high lifetime agrichem-
ical exposures prior to migrating were less likely to report an 
increased perceived effect on the body following migration 
despite continued exposure. These findings compliment a 
focus group study that found farmworkers relying on their 
senses to detect the presence of pesticides, and believing 
that individuals are affected differently by pesticides [8]. 
Indeed, early-life exposures prior to international migration, 
and perceptions of the health effects of those exposures, may 
result in perceptions of “acclimation” among some agricul-
tural workers who normalize and do not complain about 
exposures. Our finding that some workers were reticent to 
even report agrichemical exposures in as a result of fear of 
retaliation by US employers reflects structural violence that 
manifests in workers bodies (many of whom are undocu-
mented), and which is buttressed by recurrent pressures in 
US agricultural wage labor to not complain as a replace-
able, undocumented worker [51]. Furthermore, disparities 
in access to healthcare for workers in Florida are similar for 
Latinx agricultural workers elsewhere in the US. In Florida, 
one ethnographic study documented crew leaders navigating 
Latinx agricultural workers to doctors designated by com-
panies, high emergency room use, and workers returning to 
Mexico for treatments [52]. In another study of middle-aged 
and elderly farm workers near the US border, the majority 
reported persistent musculoskeletal injury pain, but fewer 
than 25% of injured participants reported receiving any form 
of conventional medical treatment [53]. Given the systematic 
inequalities that undocumented, foreign born workers face 
in navigating work and seeking healthcare, it is possible that 
those who have suffered the most exposures over the lifetime 
are less likely to self-report it once inside the US.

Limitations

Results are based on only 41 foreign born Latinx agricultural 
workers and cannot be generalized to workers in other envi-
ronments. The small sample size limited the ability to test 
for sequence cluster interaction effects for the PLRC models 
in the balanced panel data, and a greater number of LHC 
participants would allow for such tests to be conducted in 
the future. Significant data loss occurred to balance the panel 
data, which could be reduced in future studies by altering 
eligibility criteria relative to time of migration. More women 
were included in the study as opposed to men, which likely 
reflected bias in the recruitment patterns. An attempt was 
made to adjust for the gender imbalance, but it persisted 
throughout data collection. Finally, unobserved dynamics 
between LHC administrators and LHC participants may 
produce unobserved biases in the data. Using a semistruc-
tured interview instrument to facilitate LHC completion was 
intended to reduce such biases, but they nonetheless remain 
underexplored in research using LHCs.

Conclusion

In this pilot study of 41 foreign born Latinx agricultural 
workers in South Florida, three classes of occupation-by-
agrichemical exposure sequences were detected in the 
sample, which corresponded to participants’ self-reported 
perceptions of agrichemical effects on the body relative to 
international migration. The results suggest the presence of 
differential lifetime agrichemical exposure trajectories rela-
tive to international migration in Latinx agricultural work-
ers, and invite further research regarding lifetime exposure 
measurement in foreign born workers. Future research 
exploring LHC validity in foreign born Latinx agricultural 
workers is warranted.
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