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Abstract
Farmworkers are an essential workforce in the U.S. We assessed the regions in the National Agricultural Workers Survey on 
the difficulty of accessing health care among farmworkers in the U.S. The study included 9577 farmworkers. Farmworkers 
in all regions were more likely to report having difficulty accessing health care because it was too expensive. The overall 
odds ratio for difficulty accessing health care was lower in the MW after adjusting. Farmworkers employed in the SE had 
greater difficulty accessing health care because of language barriers. Farmworkers employed in CA had difficulty accessing 
health care in the U.S. because it was too expensive or far away. Results follow previous studies on barriers to access health 
care among the farmworker population. Understanding regional disparities in the presence of barriers to accessing health 
care among farmworkers is an essential step to improving equitable health care access in the U.S.
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Introduction

The farmworker population residing in the U.S. is an essen-
tial workforce critical to our economy and food system 
productivity [1, 2]. Presently, there are nearly four million 

farmworkers in the U.S., with estimates up to 3 million 
workers classified as migrant or seasonal [1, 3]. Even with 
exposures to occupational hazards and injury rates as high 
as 12.5%, farmworkers lack occupational health standards 
and fair labor laws [4, 5]. Farmworkers face low socioeco-
nomic factors, including high rates of poverty, low levels of 
educational attainment, and inadequate housing conditions 
[6, 7]. Despite being an essential labor force, farmworkers 
encounter barriers to accessing health care in the U.S.

Multiple studies have reported barriers to accessing health 
care among farmworkers. Many farmworkers live and work 
in rural areas, which present unique challenges in reaching 
care, such as difficulty attaining transportation to and from 
appointments [8–10]. Farmworkers, specifically those work-
ing in certain areas or crops are often immigrants, or have 
family members who are immigrants, and have reported fear 
of immigration enforcement as a barrier to accessing health 
care [8–10]. Similarly, many farmworkers with limited Eng-
lish proficiency have reported language barriers resulting in 
both access and quality of care issues [8–10]. The increas-
ing cost of health care services is a national problem, but 
with a large portion of farmworkers living below the poverty 
line—health care costs have become an astronomical barrier 
in accessing services [8–10].

Barriers to health care access have lasting adverse effects 
on farmworker health outcomes. For instance, farmworkers 
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lacking critical primary care, which limits primary and sec-
ondary prevention efforts, have an increased risk of suffering 
from an undiagnosed chronic disease [8, 11]. This in turn 
hinders access to early treatment and management to pre-
vent further complications [8, 11, 12]. In addition, popula-
tions that have difficulty accessing primary care tend to rely 
on urgent or emergency care, which is both economically 
impractical and dangerous for patients [10].

Improving health outcomes for farmworkers in the U.S. 
requires a broad approach, including policy changes to labor 
laws and expanding access to health care for all farmwork-
ers. Assessing and understanding disparities in farmworkers’ 
access to health care services can improve the allocation 
and development of resources to ensure farmworkers do not 
face barriers when accessing health care. A patchwork of 
local, state, and federal laws currently attempts to ensure the 
agricultural workforce’s health and safety; thus, discrepan-
cies in barriers to accessing health care may exist depending 
on geographic location [13]. Also, the type of crop work, 
migratory patterns, season, citizenship, or visa status of 
farmworkers may be vastly different per geographical region 
of employment [14, 15] The objective of this study is to 
determine regional differences in barriers farmworkers face 
when accessing health care in the U.S. using the National 
Agriculture Workers Survey (NAWS).

METHODS

Study Design

The use of de-identified secondary publicly available data 
exempts this research from approval by the Institutional 
Review Board or Ethics Review Committee. We verified that 
all data was de-identified upon extraction of the datasets from 
the NAWS 2013–2016 before beginning the statistical analysis 
[16]. The NAWS is a national survey conducted by the U.S. 
Department of Labor (DOL) designed to provide a represent-
ative sample of hired farmworkers. The DOL, Employment 
and Training Administration (ETA) makes formal request for 
approval to the Office of Management and Budget (OMB) for 
the methodology of the NAWS. The NAWS uses an intricate, 
multistage survey design to account for seasonal and regional 
farmworker employment changes. There are seven layers of 
sampling for the primary study including crop cycle, region, 
farm labor area, county, zip code, employer, and crop workers. 
NAWS samples 3 times a year in 12 geographic regions and 
randomly selects employers within randomly sampled Farm 
Labor Areas (FLA) resulting in 36-time-by-space strata. The 
selection of cycles, regions, and farm labor-areas is depend-
ent on the amount of farm labor in a region during the col-
lection cycle [17]. The selection of counties, ZIP codes, and 
employers is determined by the farm expenditures in FLA 

and information from employers from the Quarterly Census 
of Employment and Wages and commercial lists of employers 
or other related data [16]. Between 1500 and 3600 farmwork-
ers are randomly selected for interviews at their worksite dur-
ing breaks or before or after work on an annual basis [17]. The 
NAWS excludes H2A Visa holders and farmworkers who carry 
out farm-related tasks not related to crop work such as those 
who exclusively work with livestock or dairy [16]. Most work-
ers have a place of birth in Mexico (68.5%), U.S. (26.0%), Cen-
tral America (5.0%), or other (1.0%) [18]. Length of time in the 
U.S. in years is not captured by the NAWS, instead variables 
of migrant type recorded including settled (did not migrate; 
82.5%), shuttle migrant (10.0%), follow-the-crop migrant 
(5.0%), or foreign-born newcomer (3.0%) [18].

Exposure

This study assessed the effect of employment in the six U.S. 
regions on the difficulty of accessing health care among 
farmworkers in the U.S. We analyzed the regions using the 
NAWS predetermined subgroups of Northeast (NE), South-
east (SE), Midwest (MW), Southwest (SW), Northwest 
(NW), and California (CA) all on the 17 USDA-designated 
regions (Fig. 1). Due to the size and number of farmwork-
ers in California a separate subgroup was created during the 
primary study for the state to not heavily impact if included 
in the surrounding regions. We assessed by regions to have 
an illustrative sample of the various types of agricultural 
crops and work seasons throughout the U.S. We calculated 
descriptive statistics for farmworkers in each region and CA, 
as the reference region, in all models.

Measures

All variables in this study used during secondary data analy-
sis were self-reported during interviews conducted during 
the NAWS primary study. The outcomes are the barriers 
that make accessing health care services difficult for farm-
workers. We focused on three barriers (cost, language, and 
transportation). Each outcome was a binary response (Yes 
or No) and was assessed in the NAWS through the ques-
tion: “When you want to get health care in the U.S. what are 
the main difficulties you face?” with the three options: “no 
transportation, too far away”, “do not speak my language”, 
and “too expensive” given separately.

We calculated descriptive statistics for age, gender, hourly 
wage, health insurance status, the origin of birth, and edu-
cation level, gender (male or female), health insurance sta-
tus (has health insurance, does not, or does not know), and 
origin of birth (U.S. or other) are categorical variables and 
include unweighted counts and percentages. The descrip-
tive statistics, age, hourly wage, and education level are 
continuous variables, and the NAWS public dataset help 
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determine the mean and standard error, the survey weights 
in the NAWS public dataset.

Statistical Methods

First, we use a separate logistic regression model for each 
outcome, which adjusted for the NAWS survey weights to 
determine the odds of each outcome by region with Cali-
fornia as the reference group. An adjusted odds ratio (OR) 
is an odds ratio that controls for other predictor variables. 
Then, three more logistic regression models adjusted for 
NAWS survey weights and hourly wage as a continuous 
response: age (< 30, 30–44, 45–59, 60 ≤ years old); gender 
(male, female); and health insurance status (insured, unin-
sured, or does not know), to determine the adjusted OR for 
each region. Age was categorized to meet the assumptions 
of logistic regression.

We performed a sensitivity analysis using imputed val-
ues for missing outcome and covariate data, using hot deck 
imputation for complex surveys [19]. After imputation, a 
logistic regression model for each outcome was fit to the 
data, adjusted for survey weights and previously mentioned 
covariate using SAS software version 9.4.16.

Results

Descriptive Statistics

The study included 9577 farmworkers with 1229 in the NE 
region, 1280 in the SE region, 1076 in the MW region, 727 
in the SW region, 1470 in the NW region, and 3791 in CA. 
Descriptive statistics for age, gender, hourly wage, health 
insurance status, origin of birth, and education level strati-
fied by region of employment are in Table 1. Overall, the 
mean age was similar for farmworkers in each region (lowest 
36.3 in the NW and highest 41.9 in the SW). Approximately 
three-quarters of farmworkers in each region were male. The 
mean hourly wage was lowest in the SW region at $9.17 and 
highest among farmworkers in the MW at $11.25. About 
half (46.2%) of the farmworkers in the MW reported hav-
ing health insurance, while only 25.8%, 33.4%, and 33.8% 
of farmworkers in the SE, NW, and SW regions had health 
insurance. Nearly half (44.9%) of farmworkers in the MW 
were born in the U.S., while only 8.4%, 18.7%, and 26% of 
farmworkers in CA, NW, and SW were born in the U.S., 
respectively. The mean education level was 10.5  years 

Fig. 1  Geographical regions where farmworkers were selected to participate in the NAWS
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among farmworkers in the MW, while farmworkers in other 
regions averaged between 7.6 and 9.0 years of education.

Primary Outcomes

Farmworkers in all regions were more likely to report hav-
ing difficulty accessing health care in the U.S. because it 
was too expensive (between 20.1 and 36.1%) compared to 
language or transportation problems (0.9–3.9 and 0.6–1.9%, 
respectively). The total count of farmworkers in all regions 
who reported having difficulty accessing health care because 
of expense was 2568, compared to 163 who reported having 
difficulty because of language barriers and 85 who reported 
having difficulty because of transportation or services were 
too far away.

The odds of farmworkers having difficulty accessing 
health care because it was too expensive for each region 
compared to CA can be found in Table 2. After adjust-
ing for survey weights, age, gender, income, and health 
insurance status, the odds of reporting difficulty access-
ing care because of cost were lower in regions other than 
CA, and the results were significant in all regions except 
for in the SE region where the OR was 0.92 with 95% CI 
(0.79, 1.08).

Results for farmworkers having difficulty accessing 
health care because providers do not speak farmworkers’ 
language are in Table 3. The adjusted odds that farmwork-
ers in the NE and SE region reported having difficulty 
accessing health care because of language barriers was 
1.66 (95% CI 0.98, 2.79) and 3.38 (95% CI 2.19, 5.22), 
respectively. Adjusted odds were lower in the MW but 
higher in all other regions than CA.

Table 4 shows the estimates for farmworkers’ difficulty 
accessing health care because it is too far away or lacks 
transportation. The adjusted odds were higher in CA than 
in all regions except for the SW, where it was 1.02 (95% 
CI 0.50, 2.08), compared to CA. The adjusted OR was 
significantly lower in the NE, MW, and NW.

Sensitivity Analysis

There was a total of 53, 55, and 61 total observations that 
had missing data for the outcomes too expensive, language 
barriers, or transportation barriers, sequentially. There were 
three observations of missing data for health insurance status, 
four that were missing age data, and 206 that were missing 
hourly wage data. Sensitivity analysis resulted in adjusted OR 

Table 1  Descriptive statistics, farmworkers interviewed in the NAWS 2013–2016 (n = 9577)

Mean and standard error calculated using NAWS weights to adjust for sample design
NE Northeast, SE Southeast, MW Midwest, SW Southwest, NW Northwest, CA California

NE (n = 1229) SE (n = 1280) MW (n = 1076) SW (n = 727) NW (n = 1470) CA (n = 3791)

Age, mean (SndEr) 37.3 (0.8) 37.1 (0.9) 40.2 (1.1) 41.9 (1.0) 36.3 (0.7) 38.6 (0.5)
Male gender, n (%) 954 (77.6%) 887 (69.3%) 799 (74.3%) 603 (82.9%) 1,137 (77.3%) 3,016 (79.6%)
Hourly wage, mean (SndEr) $10.10 (0.2) $9.61 (0.1) $11.25 (0.2) $9.17 (0.1) $11.00 (0.3) $10.49 (0.1)
Has health insurance, n (%) 411 (33.4%) 330 (25.8%) 497 (46.2%) 246 (33.8%) 518 (35.2%) 1,716 (45.3%)
Born in the U.S., n (%) 398 (32.4%) 401 (31.3%) 483 (44.9%) 189 (26.0%) 275 (18.7%) 317 (8.4%)
Education level, mean (SndEr) 9.0 (0.3) 8.5 (0.2) 10.5 (0.3) 8.0 (0.3) 8.1 (0.2) 7.6 (0.1)

Table 2  Association between 
regions and having difficulty 
accessing health care because 
it is too expensive, NAWS 
2013–2016 (n = 9577)

NE Northeast, SE Southeast, MW Midwest, SW Southwest, NW Northwest, CA California
a 53 observations had missing outcome data
b Adjusted for age, gender, income, and health insurance status
c Odds ratio for adjusted model with imputed data for missing values among covariates

Count (%)a OR unadjusted model 
(95% CI)

OR adjusted  modelb 
(95% CI)

OR sensitivity 
 analysisc (95% 
CI)

NE 291 (23.8%) 0.88 (0.75, 1.02) 0.72 (0.61, 0.84) 0.72 (0.62, 0.85)
SE 459 (36.1%) 1.21 (1.04, 1.40) 0.92 (0.79, 1.08) 0.92 (0.79, 1.07)
MW 215 (20.1%) 0.66 (0.56, 0.77) 0.69 (0.58, 0.82) 0.68 (0.57, 0.80)
SW 183 (25.3%) 0.87 (0.72, 1.05) 0.70 (0.58, 0.86) 0.72 (0.59, 0.87)
NW 374 (25.5%) 0.95 (0.83, 1.09) 0.73 (0.63, 0.85) 0.75 (0.64, 0.87)
CA 1,046 (27.8%) Reference Reference Reference
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estimates similar (within 0.11) to estimates found in the pri-
mary analysis.

Discussion

We calculated the odds of specific barriers that cause farm-
workers to have difficulty accessing health care in the U.S. 
Our study found regional variations in both the existence of 
barriers like cost, transportation, and language and demo-
graphic differences, including education, immigration, 
income, and health insurance status. Understanding regional 
disparities in the presence of barriers to accessing health 
care among farmworkers is an essential step to improving 
equitable health care access in the U.S. Variations between 
and within national regions may directly result from the 
nature of work within each region.

The overall OR for difficulty accessing health care was 
lower in the MW than all other regions for each potential 
barrier after adjusting for age, gender, income, and health 
insurance status. In the MW, farmworkers showed higher 
income, education, health insurance rates and were more 
likely to be born in the U.S. than farmworkers in all other 
regions. There were multiple patterns identified within the 
barriers to accessing health care. These patterns included 
lower odds of farmworkers employed in the MW reporting 
any of the barriers in this study compared to other regions. 
The disproportionate amount of MW farmworkers born in 
the U.S. compared to other regions could explain the lower 
odds of experiencing barriers. In line with previous research, 
English proficiency, health insurance status, education, 
and cultural differences influence health care access [20]. 
Being U.S.-born increases access to health insurance, higher 
wages, and education which in turn lessen barriers [21].

Farmworkers employed in the SE had greater difficulty 
accessing health care because of language barriers than 
farmworkers in other regions. Hoerster and colleagues found 
that individual-level factors, including gender, immigration 
status, English proficiency, transportation, and use of ser-
vices outside the U.S., impacted farmworkers’ ability to 
access care [9]. In the U.S., speaking the English language 
increases the ability to identify and access health care ser-
vices [22]. Unsurprisingly, when health care services are 
obtained, language barriers can result in negative percep-
tions of health care experiences and quality of care [22]. 
Language barriers not only affects health care disparities 
but also makes receiving preventative health information 
challenging [22].

Farmworkers employed in CA had difficulty accessing 
health care in the U.S. because it was too expensive or far 
away more than farmworkers in other regions. Not counting 
on health insurance causes concern to afford health care. In 
California, seven in ten adults are “somewhat” or “very” 
worried about their ability to afford care [23]. Many Califor-
nians rely on public programs such as Medicare and Medi-
Cal (California’s Medicaid program) to support vulnerable 

Table 3  Association between regions and having difficulty accessing 
health care because providers do not speak farmworker’s language, 
NAWS 2013–2016 (n = 9577)

NE Northeast, SE Southeast, MW Midwest, SW Southwest, NW 
Northwest, CA California
a 55 observations had missing outcome data
b Adjusted for age, sex, income, and health insurance status
c Odds ratio for adjusted model with imputed data for missing values 
among covariates

Count (%)a OR unadjusted 
model (95% 
CI)

OR adjusted 
 modelb (95% 
CI)

OR sensitivity 
 analysisc (95% 
CI)

NE 23 (1.9%) 1.95 (1.17, 
3.25)

1.66 (0.98, 
2.79)

1.63 (0.97, 2.73)

SE 49 (3.9%) 4.45 (2.91, 
6.79)

3.38 (2.19, 
5.22)

3.31 (2.16, 5.10)

MW 10 (0.9%) 0.68 (0.32, 
1.43)

0.91 (0.43, 
1.93)

0.85 (0.40, 1.80)

SW 12 (1.7%) 1.52 (0.78, 
2.98)

1.31 (0.66, 
2.61)

1.29 (0.64, 2.55)

NW 20 (1.4%) 1.25 (0.71, 
2.18)

1.16 (0.65, 
2.04)

1.12 (0.64, 1.97)

CA 49 (1.3%) Reference Reference Reference

Table 4  Association between regions and having difficulty access-
ing health care because it is too far away or farmworkers do not have 
transportation, NAWS 2013–2016 (n = 9577)

NE Northeast, SE Southeast, MW Midwest, SW Southwest, NW 
Northwest, CA California
a 61 observations had missing outcome data
b Adjusted for age, sex, income, and health insurance status
c Odds ratio for adjusted model with imputed data for missing values 
among covariates

Count (%)a OR unadjusted 
model (95% 
CI)

OR adjusted 
 modelb (95% 
CI)

OR sensitivity 
 analysisc (95% 
CI)

NE 7 (0.6%) 0.43 (0.19, 
1.00)

0.31 (0.13, 
0.73)

0.32 (0.13, 0.74)

SE 18 (1.4%) 0.82 (0.43, 
1.58)

0.55 (0.27, 
1.13)

0.66 (0.34, 1.29)

MW 9 (0.8%) 0.24 (0.08, 
0.70)

0.28 (0.09, 
0.86)

0.29 (0.10, 0.88)

SW 14 (1.9%) 1.15 (0.57, 
2.30)

1.02 (0.50, 
2.08)

1.03 (0.50, 2.10)

NW 13 (0.9%) 0.44 (0.21, 
0.96)

0.36 (0.17, 
0.78)

0.36 (0.17, 0.79)

CA 24 (0.6%) Reference Reference Reference
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populations. While the expansion of the Affordable Cares 
Act (ACA) helped increase enrollment many individuals still 
do not count on coverage [23]. On the positive end, Cali-
fornia recently changed their Medi-Cal program to expand 
access to undocumented individuals, meaning it is likely 
many low-income farmworker families qualify for assistance 
through this modification [24]. It is possible that this change 
can help make health care services more affordable for vul-
nerable populations including farmworkers.

Strengths

One strength of the study was using the NAWS dataset, imple-
mented for over 30 years, providing a representative sample 
of farmworkers in the U.S. This study included nearly 10,000 
participants, with the smallest region representing over 700 
total participants. Only 274 (2.8%) participants were miss-
ing outcome or covariate data, and our sensitivity analysis 
suggested missing data was not a large factor in our results. 
Farmworkers are also an understudied population, and more 
studies are needed to improve the understanding of barriers 
farmworkers encounter when accessing health care [9].

Limitations

This study focused on regional differences among farmwork-
ers; however, challenges to accessing health care within each 
region may vary. Availability of state and county-level data 
could improve the understanding of geographical variations 
of barriers among farmworkers. While NAWS does use these 
variables during collection, employer and farm type data are 
not publicly available for analysis. Another limitation was 
that the collection relied on the self-reported outcomes and 
variable data from on-site interviews. The presence of other 
farmworkers or supervisors may influence survey responses. 
Additionally, the NAWS only collects data on farmwork-
ers engaged in crop-related labor in the past year and does 
not represent farmworkers focused on other farm labor like 
mechanics or farmworkers who have been out of the labor 
force for over a year. Farmworkers also reported that they 
were not aware of barriers to accessing health care in the 
U.S. because they had never needed to access health care in 
the U.S. leading to concerns of underutilization of services 
that available to underserved communities. Lastly, the is lim-
ited research findings on differences of health care access by 
region. While much of the farmworker literature have com-
mon findings, there are not many findings that are specific 
to a region with the exception of California that is home 
to many farmworker-based research projects. Other states 
could benefit from their methodology to have precise needs 
for their farmworker communities which can help address 
health inequalities.

Conclusion

A comprehensive strategy that incorporates individual and 
policy-level changes to expand access to health care for 
farmworkers should factor and tailor programs and inter-
ventions appropriate for farmworkers based on individual, 
community, state-level, and regional characteristics. For 
instance, other regions should look towards the MW and 
study the current policies in place that positively impact the 
low barriers to health care such as wages and employer-
based health coverage. The SE could observe other region’s 
health care systems and include creative methods to help 
alleviate the language barrier between patients and provid-
ers, such as increasing the use of bilingual and bi-cultural 
community health workers. While California had higher 
reports of inability to afford health care cost, they are 
actively taking steps to attempt to reduce this barrier by 
modifying policies. Farmworkers who do not have health 
insurance and struggle to afford health care could be referred 
to Federally Qualified Health Centers (FQHCs) or Migrant 
Clinics. Yet, often vulnerable populations rely on emergency 
care as their main form of health care because they worry 
about the cost of routine care. Increased education on slid-
ing fee scales can help bring awareness to a population who 
may not know of these local medical homes that are low cost 
and, in the long-run, more affordable than the emergency 
room. Furthermore, expanding access to affordable health 
care plans, mobile clinics, and other policies and programs 
that make the health system easier to navigate would help 
address barriers to accessing health care among farmworkers 
[9, 10]. Understanding regional disparities in the presence 
of barriers to accessing health care among farmworkers is 
an essential step to improving equitable access to care and 
highlight possible leads to issues that need to be addressed 
in their respective area.
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bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
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otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
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References

 1. American Public Health Association (2017). Improving working 
conditions for U.S. farmworkers and food production workers. 

http://creativecommons.org/licenses/by/4.0/


330 Journal of Immigrant and Minority Health (2023) 25:324–330

1 3

https:// www. apha. org/ polic ies- and- advoc acy/ public- health- pol-
icy- state ments/ policy- datab ase/ 2018/ 01/ 18/ impro ving- worki ng- 
condi tions.

 2. McCoy HV, Williams ML, Atkinson JS, Rubens M. Structural 
characteristics of migrant farmworkers reporting a relation-
ship with a primary care physician. J Immigr Minor Health. 
2016;18(3):710–4.

 3. National Center for Farmworker Health (2018). Agricultural 
worker demographics. http:// www. ncfh. org/ uploa ds/3/ 8/6/ 8/ 38685 
499/ fs_ demog raphi cs_ 2018. pdf.

 4. Hansen E, Donohoe M. Health issues of migrant and seasonal 
farmworkers. J Health Care Poor Underserved. 2003;14(2):153–64.

 5. Ramos AK. A human rights-based approach to farmworker health: 
an overarching framework to address the social determinants of 
health. J Agromedicine. 2018;23(1):25–31.

 6. TePoel M, Rohlman D, Shaw M. The impact of work demand 
and gender on occupational and psychosocial stress in hispanic 
farmworkers. J Agric Saf Health. 2017;23(2):109–23.

 7. Marsh B, Milofsky C, Kissam E, Arcury TA. Understanding the 
role of social factors in farmworker housing and health. New 
Solut. 2015;25(3):313–33.

 8. Baker D, Chappelle D. Health status and needs of Latino dairy 
farmworkers in Vermont. J Agromed. 2012;17(3):277–87.

 9. Hoerster KD, Mayer JA, Gabbard S, et al. Impact of individual-, 
environmental-, and policy-level factors on health care utilization 
among US farmworkers. Am J Public Health. 2011;101(4):685–92.

 10. Tulimiero M, Garcia M, Rodriguez M, Cheney AM. Overcoming 
barriers to health care access in rural Latino communities: an 
innovative model in the Eastern Coachella valley. J Rural Health. 
2021;37(3):635–44.

 11. Moyce S, Hernandez K, Schenker M. Diagnosed and undiagnosed 
diabetes among agricultural workers in California. J Health Care 
Poor Underserved. 2019;30(4):1289–301.

 12. Becot F, Inwood S, Bendixsen C, Henning-Smith C. Health care 
and health insurance access for farm families in the United States 
during COVID-19: essential workers without essential resources? 
J Agromed. 2020;25(4):374–7.

 13. Perreira KM, Pedroza JM. Policies of exclusion: implications for 
the health of immigrants and their children. Annu Rev Public 
Health. 2019;40:147–66.

 14. Quandt SA, Brooke C, Fagan K, Howe A, Thornburg TK, 
McCurdy SA. Farmworker housing in the United States and its 
impact on health. New Solut. 2015;25(3):263–86.

 15. Villarejo D. The health of U.S. hired farm workers. Annu Rev 
Public Health. 2003;24(1):175–93.

 16. Department of Labor. Employment and training administration. 
Methodology. dol.gov. n.d. https:// www. dol. gov/ agenc ies/ eta/ 
natio nal- agric ultur al- worke rs- survey/ metho dology.

 17. Department of labor, employment and training administration. 
Overview. dol.gov. n.d. https:// www. dol. gov/ agenc ies/ eta/ natio 
nal- agric ultur al- worke rs- survey/ overv iew.

 18. Interstate migrant education council symposium. Presentation: 
changing trends in crop agriculture and migrant crop workers 
(2015). Dol.gov. https:// www. dol. gov/ sites/ dolgov/ files/ ETA/ 
naws/ pdfs/ IMEC_ pres_ Oct20 15. pdf.

 19. SAS/STAT® 14. 1 User’s Guide. North Carolina: SAS Institute 
Inc; 2015.

 20. Arcury TA, Quandt SA. Delivery of health services to 
migrant and seasonal farmworkers. Annu Rev Public Health. 
2007;28:345–63.

 21. Kao D, Park J, Min S, Myers D. Occupational status and health 
insurance among immigrants: effects by generation, length of resi-
dence in U.S., and race. J Immigr Minor Health. 2010;12:290–301.

 22. Garcia CM, Duckett LJ. NO TE ENTIENDO Y TÚ NO ME, 
ENTIENDES: LANGUAGE BARRIERS AMONG IMMI-
GRANT LATINO ADOLESCENTS SEEKING HEALTH CARE. 
J Cult Divers. 2009;16(3):120–6.

 23. Public Policy Institute of California. California’s Future: Health 
Care. 2020. https:// www. ppic. org/ wp- conte nt/ uploa ds/ calif ornias- 
future- health- care- janua ry- 2020. pdf.

 24. Department of Health Care Services. Older Adult Expansion. 
Ca.gov. 2022. https:// www. dhcs. ca. gov/ servi ces/ medi- cal/ eligi 
bility/ Pages/ Older Adult Expan sion. aspx.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2018/01/18/improving-working-conditions
https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2018/01/18/improving-working-conditions
https://www.apha.org/policies-and-advocacy/public-health-policy-statements/policy-database/2018/01/18/improving-working-conditions
http://www.ncfh.org/uploads/3/8/6/8/38685499/fs_demographics_2018.pdf
http://www.ncfh.org/uploads/3/8/6/8/38685499/fs_demographics_2018.pdf
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/methodology
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/methodology
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/overview
https://www.dol.gov/agencies/eta/national-agricultural-workers-survey/overview
https://www.dol.gov/sites/dolgov/files/ETA/naws/pdfs/IMEC_pres_Oct2015.pdf
https://www.dol.gov/sites/dolgov/files/ETA/naws/pdfs/IMEC_pres_Oct2015.pdf
https://www.ppic.org/wp-content/uploads/californias-future-health-care-january-2020.pdf
https://www.ppic.org/wp-content/uploads/californias-future-health-care-january-2020.pdf
https://www.dhcs.ca.gov/services/medi-cal/eligibility/Pages/OlderAdultExpansion.aspx
https://www.dhcs.ca.gov/services/medi-cal/eligibility/Pages/OlderAdultExpansion.aspx

	Determining Regional Differences in Barriers to Accessing Health Care Among Farmworkers Using the National Agricultural Workers Survey
	Abstract
	Introduction
	METHODS
	Study Design
	Exposure
	Measures
	Statistical Methods

	Results
	Descriptive Statistics
	Primary Outcomes
	Sensitivity Analysis

	Discussion
	Strengths
	Limitations

	Conclusion
	References




