
Impact of Individual-, Environmental-, and Policy-Level
Factors on Health Care Utilization Among US Farmworkers
Katherine D. Hoerster, PhD, MPH, Joni A. Mayer, PhD, Susan Gabbard, PhD, Richard G. Kronick, PhD, Scott C. Roesch, PhD, Vanessa L. Malcarne, PhD,
and Maria L. Zuniga, PhD

US farmworkers face significant disease bur-
den1 and excessive mortality rates for some
diseases (e.g., certain cancers and tuberculosis)
and injuries.2 Disparities in health outcomes
likely stem from occupational exposures and
socioeconomic and political vulnerabilities. US
farmworkers are typically Hispanic with limited
education, income, and English proficiency.3

Approximately half are unauthorized to work in
the United States.3 Despite marked disease bur-
den, health care utilization appears to be low.1,4–9

For example, only approximately half of Califor-
nia farmworkers received medical care in the
previous year.6 This rate parallels that of health
care utilization for US Hispanics, of whom
approximately half made an ambulatory care
visit in the previous year, compared with 75.7%
of non-Hispanic Whites.10 Disparities in dental
care have a comparable pattern.6,8,11,12 However,
utilization of preventive health services is lower
for farmworkers5,7,13,14 than it is for both US
Hispanics and non-Hispanic Whites.15,16

Farmworkers face numerous barriers to
health care1,4,17: lack of insurance and knowledge
of how to use or obtain it,6,18 cost,5,6,12,13,18–20

lack of transportation,6,12,13,19–21 not knowing
how to access care,6,18,20,21 few services in the
area or limited hours,12,20,21 difficulty leaving
work,19 lack of time,5,13,19 language differ-
ences,6,8,18–20 and fear of the medical system,13

losing employment,6 and immigration officials.21

Few studies have examined correlates of health
care use among farmworkers. Those that have
are outdated or limited in representative-
ness.5,7,14,22,23 Thus, we systematically examined
correlates of US health care use in a nationally
representative sample of farmworkers, using re-
cently collected data. The sampling strategy and
application of postsampling weights enhance
generalizability. We selected correlates on the
basis of previous literature and the behavioral
model for vulnerable populations.24 The behav-
ioral model posits that predisposing, enabling,
and need characteristics influence health care

use.25 The ecological model, which specifies
several levels of influence on behavior (e.g.,
policy, environmental, intrapersonal),26 provided
the overall theoretical framework. To our
knowledge, we are the first to extensively exam-
ine multilevel correlates of farmworker health
care use. We sought to identify farmworkers at
greatest risk for low health care use and to
suggest areas for intervention at all 3 levels of
influence so that farmworker service provision
can be improved.

METHODS

The National Agricultural Workers Survey
(NAWS) sample, conducted annually in 39 US
states,27 provided the study’s primary data.
Because of fluctuations and regional differences
in population, the NAWS uses multistage sam-
pling and bases the sampling frame on crop labor
estimates.27 Employers are identified with simple
random sampling and whether they agree to

recruitment; their farmworkers are randomly
selected and asked to provide written informed
consent; and then consenting, eligible farm-
workers are interviewed.27 Eligible farmworkers
hold a variety of job titles (e.g., fieldworkers,
supervisors), but some (e.g., poultry or livestock
workers or workers with H-2A visas) are ex-
cluded from recruitment.27 We used data from
2006 (n=1519) and 2007 (n=1511) fiscal year
administrations. NAWS researchers contacted
5254 employers; 1456 were eligible, and 692
(47.53%) participated in recruitment. NAWS
researchers contacted 3379 workers, of whom
3099 (91.71%) participated (3030 provided
valid data). We imputed values for case partici-
pants with missing data on continuous variables
(age and income) with expectation maximization.
We used listwise deletion for categorical vari-
ables (all had <5% of case participants missing)
and eliminated 4 outliers. Although vulnerable
farmworkers (e.g., low income, low education)
had significantly more missing data, descriptive
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and bivariate findings were comparable before
and after data cleaning. The final sample con-
sisted of 2884 farmworkers.

Measures

The NAWS is an approximately 60-minute
interviewer-administered survey. Location and
language are selected by the farmworker.

Outcome and individual-level factors. Re-
sponse to the question, ‘‘In the past 2 years, in
the United States, have you used any type of
health care services from doctors, nurses, den-
tists, clinics, or hospitals?’’ was the dichotomous
outcome variable. Categorical sociodemo-
graphic variables evaluated as potential corre-
lates were gender, marital status, country of
origin (US born vs non-US born), immigration
status (citizen, green card or other authoriza-
tion, and unauthorized status), English pro-
ficiency (speak and read well [proficient], speak
and read at least a little or somewhat [moder-
ate], and all others [limited]), and access to
transportation (US car or truck ownership vs
not). Because Latino or Hispanic ethnicity is
known to be associated with health care use,10

a variable reflecting race/ethnicity was included.
Participants were asked to categorize them-
selves into racial/ethnic categories, which the
NAWS research team had created. We then
combined responses to create a dichotomous
variable: Hispanic (Mexican, Mexican American,
Chicano, Puerto Rican, or other Latino/Hispanic)
versus not Hispanic.

Additional categorical variables were the
following: migrant status (nonmigrant, follow-
the-crop [FTC] migrant [2 farmwork loca-
tions>75 miles apart], and shuttle migrant
[international shuttle or US homebase>75
miles away but not FTC]), difficulty obtaining
health care (‡1 barrier vs none), need (diag-
nosis of chronic disease [i.e., heart disease,
diabetes, or asthma] vs none), and use of non-
US health care in the past 2 years. Age, annual
family income, and educational attainment (in
years) were continuous.

Environmental-level factors. To characterize
county rurality and US–Mexico border prox-
imity, we used the US Department of Agricul-
ture’s system (1 [urban]–9 [rural])28 and the
US–Mexico Border Health Commission’s defini-
tion (within 62 miles),29 respectively. The 2005
Uniform Data System, an annual survey admin-
istered to Federally Qualified Health Center

(FQHC) grantees,30 provided FQHC information.
FQHC information included grantee or delivery
site locations and Section 330 funds (i.e., federal
dollars distributed to FQHC grantees), full-time
equivalent (FTE) physicians, and total FTE staff.
Using geographic information systems,31 we
mapped grantees, delivery sites, and NAWS
growers.32 To obtain grantees’ counties and total
county FQHC delivery sites, we performed, re-
spectively, county–grantee and county–delivery
site geographic information systems spatial joins.
We aggregated FQHC resources to the county
level and incorporated farmworker population
(per 1000 farmworkers who performed agricul-
tural work in county; population estimates de-
rived from the 2007 census of agriculture). We
also used geographic information systems data to
calculate distance (Euclidean, in meters) from
employer to nearest FQHC delivery site.33 For all
variables except distance to nearest FQHC, we
merged data with the county in which interviews
were conducted.

Policy-level factors. Insurance status (insured
vs not), pay structure (salary, hourly, and piece
rate or combination piece and hourly), and
workers compensation (provided vs not) were
categorical variables.

Statistical Analysis

We applied postsampling weights to ac-
count for probability of sample inclusion.34

We used Stata version 9 (StataCorp LP, College
Station, TX)35 and SPSS version 13.0 (SPSS,
Inc, Chicago, IL)36 to calculate weighted in-
dividual or policy and nonweighted environ-
mental descriptive statistics, respectively. We
used Stata version 9 to assess weighted bivariate
associations. We included variables significantly
associated with health care use in bivariate
tests (P<.05) in a multivariate binary logistic
regression analysis. Because of multicollinearity
among health care resource and accessibility
variables, we entered only 3 county-level vari-
ables: total FTE staff, rurality, and border prox-
imity. To account for clustering among farm-
workers (level 1), within workplaces (level 2),
and within counties (level 3), we used HLM
version 6 (Scientific Software International, Lin-
colnwood, IL).37 We entered individual and
policy, distance to nearest FQHC, and county
variables on levels 1, 2, and 3, respectively. We
entered continuous variables grand-mean cen-
tered. We performed dummy coding for variables

with 3 categories (we reran the model with new
reference groups to obtain all comparisons).

RESULTS

More than half (55.26%) of farmworkers
reported having used US health care during the
previous 2 years. Table 1 presents individual
variable descriptive data. The majority of
farmworkers were male, married, Hispanic,
foreign born, and in their 30s, with low
educational attainment and low annual family
income. Approximately half were unauthorized
or had limited English language proficiency.
Most farmworkers were nonmigrant, and few
had a chronic disease diagnosis. Fewer than
half had experienced at least1barrier to care or
did not own a vehicle in the United States. Less
than one fifth had used non-US health care
in the past 2 years. Table 2 presents environ-
mental variable descriptive data. NAWS
counties were more urban, and few were near
the US–Mexico border. Employers were closest
to 263 unique delivery sites (affiliated with135
grantees). Nearly half (40.7%) of affiliated
grantees were migrant health centers. Table 3
presents policy variable descriptive data. The
majority reported uninsurance, workers com-
pensation coverage, and hourly payment.

Bivariate Associations With Health

Care Use

Table 1 presents bivariate associations be-
tween categorical individual variables and
health care use. Numerous characteristics were
associated with increased use: female, married,
non-Hispanic, US born, chronic disease diag-
nosed, owned a vehicle, and only used US
health care. US citizens were more likely to
have used health care than were those with
a green card or other authorization, who in
turn were more likely to have used health care
than were unauthorized farmworkers. The
highest rates of use were reported by English
proficient, followed by moderately proficient
farmworkers. Nonmigrant farmworkers used
more health care (FTC migrants had the second
highest rates). The relationship with barrier
endorsement was nonsignificant. Regarding
continuous variables, farmworkers who
used health care were significantly older
(mean=36.47; SE=0.59 vs mean=32.40;
SE=0.57; F=24.66), with significantly higher

RESEARCH AND PRACTICE

686 | Research and Practice | Peer Reviewed | Hoerster et al. American Journal of Public Health | April 2011, Vol 101, No. 4



income (mean=23937.09; SE=545.67 vs
mean=18456.64; SE=381.66; F=67.74)
and education (mean=8.58; SE=0.15 vs
mean=6.82; SE=0.16; F=61.00), P<.001.

Table 2 shows bivariate associations be-
tween continuous environmental variables
and health care use. Farmworkers who used
health care worked in counties with signifi-
cantly higher mean density of FQHC delivery
sites, Section 330 funds, FTE physicians, and
total FTE staff. Counterintuitively, farm-
workers who used health care had higher
mean distances to the nearest FQHC and
worked in more rural counties. The propor-
tion of farmworkers who used US health care
was significantly higher for nonborder
counties (55.89%; 95% confidence inter-
val[CI]=52.81, 58.93 vs 33.74%; 95%
CI=21.96, 47.95; F=9.27; P= .002). Table 3
presents bivariate associations between policy
variables and health care use. Farmworkers with
insurance and workers compensation were
more likely to have used health care. Rates of
use were highest among salaried farmworkers
and lowest among those paid by piece or a
combination of hourly and piece pay.

Independent Multivariate Associations

With Health Care Use

We used median odds ratios (MORs) to
estimate clustering,38 which was moderate. The
range of level 2 MORs was 1.01 to 1.71. Cluster-
ing at level 3 was higher (MORs=1.73–2.26).
The addition of variables (especially at level 1)
substantially reduced the MORs. Results from the
multilevel population-average model are pre-
sented in Table 4. In multivariate tests, farm-
workers who were women, were moderately
proficient in English (vs limited), were nonmi-
grant (vs shuttle and FTC migrant), and had
a green card or other authorization (vs un-
authorized status) were more likely to have
used US health care in the previous 2 years, as
were those with a chronic disease diagnosis,
with US vehicle ownership, and who had not
sought non-US care in the past 2 years.
Working in a nonborder county was associ-
ated with higher US health care use. Insured
farmworkers and those paid by salary (vs
hourly and piece or combination) had higher
rates of use. Total FQHC full-time equivalent
staff and distance to nearest FQHC were not
independently associated.

TABLE 1—Individual-Level Characteristics and Their Bivariate Associations With US Health

Care Use: National Agricultural Workers Survey Sample, United States, 2006–2007

Variable

Proportion, %

or Mean (SE)

Used Health Care During the

Previous 2 Y, % (95% CI)

Design-Based

Pearson F Test

Mean age, y 34.65 (0.42)

Mean income, US $ 21 484.97 (344.02)

Mean education, y 7.79 (0.12)

Gender 43.26***

Female 19.76 77.87 (70.84, 83.60)

Male 80.24 49.69 (46.33, 53.06)

Marital status 4.52*

Married 58.38 58.10 (54.49, 61.63)

Not married 41.62 51.27 (46.06, 56.44)

Race/ethnicity 73.55***

Non-Hispanic 20.32 82.71 (76.60, 87.48)

Hispanic 79.68 48.26 (45.04, 51.49)

Country of origin 75.97***

US born 26.16 80.55 (74.50, 85.45)

Foreign born 73.84 46.30 (43.11, 49.51)

Immigration status 77.69***

Citizen 28.51 79.56 (73.91, 84.25)

Green card or other authorization 20.57 65.49 (59.97, 70.63)

Unauthorized status 50.92 37.51 (33.87, 41.30)

English proficiency 74.46***

Proficienta 25.57 81.20 (74.99, 86.16)

Moderately proficientb 24.81 64.53 (59.58, 69.19)

Limited proficiencyc 49.62 37.25 (33.62, 41.02)

Migrant status 71.40***

Nonmigrant 70.87 66.39 (63.17, 69.48)

Follow-the-cropd 4.35 36.82 (25.78, 49.44)

Shuttle migrante 24.78 26.65 (21.34, 32.73)

Health status 40.57***

Lifetime chronic disease diagnosis 8.13 87.54 (78.89, 92.96)

No chronic disease diagnosis 91.87 52.40 (49.25, 55.54)

Barriers to care 3.14

Endorsed none 55.80 57.71 (53.82, 61.51)

Endorsed ‡ 1 44.20 52.16 (47.36, 56.92)

Access to transportation in United States 102.50***

Owns car 54.73 69.41 (65.90, 72.71)

Does not own car 45.27 38.15 (33.54, 42.98)

Health care use outside United States 50.93***

No 81.80 60.49 (57.24, 63.65)

Yes 18.20 31.72 (25.40, 38.80)

Note. CI = confidence interval.
aDefined as speaking and reading English well.
bDefined as speaking and reading English at least a little or somewhat.
cDefined as all others who are not proficient or moderately proficient.
dDefined as a person who has 2 farmwork locations > 75 miles apart.
eDefined as a person who does an international shuttle to work or has a US homebase > 75 miles away but is not a follow-
the-crop worker.
*P < .05; ***P < .001.
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DISCUSSION

We characterized health care use in a rep-
resentative sample of US farmworkers. Just
over half had used US health care during the
previous 2 years, similar to previous studies
of farmworkers5–8 and US Hispanics.10 Rates
appear to be lower than were those for non-
Hispanic Whites.10 However, time frame and
methodological differences inhibit direct
comparison. Given the disproportionate

disease burden for farmworkers, the low rate of
use is of concern. We identified individual-,
environmental-, and policy-level correlates and
highlighted areas for intervention.

Consistent with previous studies of farm-
workers5,7,8 and Hispanics,39 women used sig-
nificantly more health care than did men. An-
other correlate was immigration status, with
unauthorized immigrants reporting less use. The
impact of immigration status on farmworkers’
health care use has not been studied previously,

but similar findings have been reported for US
Hispanics,40,41 perhaps as the result of poorer
labor protections42 or fear of immigration con-
sequences43; the latter is a barrier farmworkers
cited previously.21 Barriers to insurance for both
legal and illegal immigrants also may explain
the findings. Rates of having insurance for
Hispanics are lowest for unauthorized workers,
followed by those with a green card.41Regardless
of immigration status, farmworkers who are
working in the United States should have access
to sound health care. Reducing immigrant
barriers to public-44 and employer-spon-
sored45 coverage and improving immigration
policy by providing more pathways to legal status
would likely improve farmworker health care
access. The public health care sector also should
enhance outreach to vulnerable immigrant
groups.

English proficiency was associated with
health care use, as in another study of farm-
workers.7 Farmworkers have reported language
as a barrier,6,8,18,19 but it may not be the strongest
impediment.46 Poor proficiency may affect
quality of care more than access. Improving
services for those with limited English language
proficiency would likely improve use as well as
the quality of that care. This potential improve-
ment may be especially true in rural areas, which
often lack language-tailored services.47,48 Cali-
fornia now requires that health plans, including

TABLE 2—Environmental-Level Characteristics and Their Bivariate Associations With US Health Care Use: National Agricultural Workers Survey

Sample, United States, 2006–2007

Variable Proportion, % or Mean (SD)

Used Health Care

During the Previous 2 Years, Mean (SE)

Did Not Use Health Care

During the Previous 2 Years, Mean (SE) Wald F Test

County FQHC sitesa 2.72 (7.82) 4.12 (0.70) 1.64 (0.52) 8.08**

County FQHC Section 330 fundsa, US $ 773 846.54 (1 922 217.15) 1 023 556.00 (157 393.10) 469 375.00 (126 586.70) 7.53**

County FQHC FTE physiciansa 3.40 (8.77) 4.58 (0.59) 1.99 (0.30) 15.41***

County FQHC total FTE employeesa 40.77 (106.42) 50.07 (5.87) 24.25 (3.82) 13.61***

Nearest FQHC, metersb 16 797.58 (16 483.77) 16 997.03 (843.81) 14 479.53 (705.21) 5.24*

Ruralityc 3.58 (2.23) 2.99 (0.08) 2.73 (0.07) 6.19*

Proximity to US–Mexico borderc

‡ 62 miles 94.78

< 62 miles 5.22

Note. FQHC = Federally Qualified Health Center; FTE = full-time equivalent. All counties situated > 62 miles from the US–Mexico border were considered nonborder counties; all counties within 62
miles of the border were considered border counties.
a2005 FQHC resource (per 1000 farmworkers in county) figures aggregated for counties from which farmworkers were sampled (n = 134).
bDistance to nearest FQHC from employer using 2005 FQHC figures for employers from which farmworkers were sampled (n = 640).
cRurality and border figures for counties from which farmworkers were sampled (n = 134).
*P < .05; **P < .01; ***P < .001.

TABLE 3—Policy-Level Characteristics and Their Bivariate Associations With US Health Care

Use: National Agricultural Workers Survey Sample, United States, 2006–2007

Variable Proportion, %

Used Health Care During the

Previous 2 Years, % (95% CI)

Design-Based

Pearson F Test

Insurance status 107.21***

Insured 28.19 80.29 (75.51, 84.33)

Uninsured 71.81 45.43 (41.75, 49.16)

Workers compensation 34.65***

Provided by employer 70.94 61.75 (58.50, 64.90)

Not provided by employer 29.06 39.40 (33.06, 46.13)

Payment structure 20.70***

Salary 5.31 85.67 (78.11, 90.93)

Hourly 83.50 54.86 (51.47, 58.20)

Piece or combination hourly piece 11.19 43.80 (36.04, 51.89)

Note. CI = confidence interval.
***P < .001.
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Medicaid, provide compensation for translation
services.49 Although this legislation represents
meaningful progress toward improving

patient–provider communication and quality of
care, the benefit would be limited to privately or
publicly insured individuals living in California.

Migrant farmworkers had lower rates of
health care use than did nonmigrants, as found
in another farmworker study.5 Migrant farm-
workers may not know where to go for care
when new to a community (a barrier farm-
workers cited previously).21 Employment or res-
idence instability may interfere with obtaining
insurance. Migrant farmworkers would benefit
from tailored outreach and services. Individual
FQHCs have attempted to tailor services to meet
the needs of migrant farmworkers. For example,
a Yuma County, Arizona, FQHC partnered
with other community-based organizations to
promote diabetes management among migrant
farmworkers, targeting migrant farmworker-spe-
cific barriers.50 Similar programming should be
disseminated across migrant farmworker-serving
FQHCs.

Access to transportation can improve health
care use, especially in nonurban settings,51 and
farmworkers have previously cited poor trans-
portation as a barrier.6,13,19,21 Indeed, we found
that vehicle ownership was associated with
health care use. Providing transportation to
services or to public transportation and using
more mobile clinics will likely improve health
care use for the many farmworkers lacking
transportation. Health status and use of non-US
health care, factors that we controlled for, also
were independently associated with the outcome.

To our knowledge, this was the first study
to comprehensively test the effect of public
health care resources on farmworker health
care use. We included only 4 environmental
variables in the multivariate model, 1 of which
(i.e., working in a non-border county) was
independently associated with use. Bivariate
associations suggested a positive impact of
FQHC resources, yet they had no independent
effect. Moreover, distance to nearest FQHC was
positively associated with use in bivariate tests.
These findings are surprising given that the
nearest FQHC was an average of approximately
10 miles from each grower and nearly half of
the nearest FQHC delivery sites were affili-
ated with migrant health centers. These find-
ings may suggest that some unmeasured
county characteristics accounted for the strong
bivariate effect. After all, FQHCs are dispro-
portionately located in areas of medical and
socioeconomic need (both of which affect
utilization). Findings also may suggest that
FQHCs are not adequately overcoming

TABLE 4—Multivariate Logistic Regression: Factors Independently Associated With Health

Care Use: National Agricultural Workers Survey Sample, United States, 2006–2007

Variable Coefficient OR (95% CI)

Individual-level factors

Age –0.01 0.99 (0.98, 1.01)

Income 0.00 1.00 (1.00, 1.00)

Educational attainment 0.01 1.01 (0.96, 1.05)

Female 1.18*** 3.24 (2.23, 4.73)

Married 0.22 1.24 (0.92, 1.69)

Non-Hispanic 0.41 1.51 (0.55, 4.16)

Born in United States 0.09 1.09 (0.39, 3.06)

Immigration status

Citizen vs unauthorized status 0.15 1.16 (0.55, 2.47)

Green card or other vs unauthorized status 0.48* 1.62 (1.09, 2.42)

Citizen vs green card or othera –0.33 0.72 (0.39, 1.32)

English language proficiency

Proficient vs limited 0.70 2.01 (0.68, 5.91)

Moderately proficient vs limited 0.54** 1.71 (1.20, 2.44)

Proficient vs moderately proficienta 0.16 1.17 (0.64, 2.14)

Migrant status

Nonmigrant vs shuttle 0.81*** 2.26 (1.61, 3.16)

Follow-the-crop vs shuttle 0.06 1.06 (0.59, 1.91)

Nonmigrant vs follow-the-cropa 0.75** 2.13 (1.33, 3.40)

Lifetime chronic disease diagnosis 1.66*** 5.25 (2.35, 11.71)

No barriers to care endorsedb

Owns car in United States 0.41** 1.50 (1.16, 1.95)

No health care use outside United States 0.50* 1.64 (1.12, 2.41)

Environmental-level factors

FQHC total FTE staff 0.00 1.00 (1.00, 1.00)

Proximity to nearest FQHC –0.00 1.00 (1.00, 1.00)

Rurality –0.05 0.96 (0.87, 1.05)

Nonborder county 1.08* 2.93 (1.25, 6.87)

Policy-level factors

Insurance and workers compensation status

Insured 0.84*** 2.32 (1.65, 3.26)

Has workers compensation 0.05 1.05 (0.81, 1.36)

Payment structure

Salary vs combination or piece 0.73* 2.08 (1.07, 4.08)

Hourly vs combination or piece 0.05 1.05 (0.69, 1.61)

Salary vs hourlya 0.68* 1.98 (1.16, 3.39)

Notes. CI = confidence interval; FQHC = Federally Qualified Health Center; FTE = full-time equivalent; OR = odds ratio.
Participants were considered proficient in English if they spoke and read well, moderately proficient if they spoke and read at
least a little or somewhat, and limited if they did not fall into the first 2 categories. Participants were considered follow-the-
crop workers if they had 2 farmwork locations > 75 miles apart and shuttle workers if they performed an international shuttle
between their home and workplace or a shuttle > 75 miles between their US homebase and their workplace (and were not
considered follow-the-crop workers).
aDummy code comparison run in second multivariate (model estimates without robust SE).
bNot significant in bivariate tests of association.
*P < .05; **P < .01; ***P < .001.
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farmworkers’ personal barriers. Indeed, nearly
half of farmworkers who sought health care had
their last visit in a private setting (data not
shown). FQHCs are equipped to serve poor,
uninsured farmworkers; thus, to maximize their
utility to this population, they should better tailor
outreach and services to overcome personal
barriers, such as language and immigration status.

Farmworkers working near the US–Mexico
border had lower rates of US health care use,
as was the case in a study of women farm-
workers.23 Those working or living near the
border may seek care in Mexico,52 as shown
previously for border-dwelling Hispanics53 and
farmworkers.5,8,12 In fact, use of non-US care was
independently associated with decreased US
health care use in our study. Binational coverage,
in which entities (i.e., insurance, health care
system) on both sides of the US–Mexico border
share coverage and care, would capitalize on
such findings, likely improving access for farm-
workers. However, travel across the border is
inhibited for unauthorized farmworkers.
To explore this issue further, we reran the
multivariate model, stratifying by immigration
status group. Indeed, relationships between
nonborder county status and health care use
were significant and positive for citizens (odds
ratio [OR]=9.05; P<.01) and those with green
cards or other authorization (OR=2.52; P<.01);
the relationship was nonsignificant for unautho-
rized farmworkers. Thus, although binational
coverage holds promise as a solution for some
border-dwelling farmworkers, its utility is limited
to certain subpopulations.

Uninsurance has been cited as a barrier to
health care for farmworkers.6,18 It was associ-
ated with use in our study, consistent with studies
of women farmworkers14 and other popula-
tions.54,55 Only approximately one third of the
sample reported being insured, consistent with
rates for California farmworkers.8 Rates of health
care use among salaried farmworkers were
higher than were rates for those paid an hourly
or piece or combination wage. These findings are
likely related to health care cost, which has been
cited as a barrier in several farmworker stud-
ies.5,6,13,18,19 Payment structure also likely relates
to other barriers farmworkers previously
reported: fear of job loss,6 lack of time,5,13,19 and
need to stay at work to make money.19

Improving treatment of farmworkers not
paid with salary and insurance policies will

likely result in improved access to health care.
Mandating employer-sponsored coverage
would likely prove challenging, as would
a vast expansion of public benefits. Binational
coverage provides a promising alternative.
Insurance reform must be augmented with
programs targeting unauthorized immigrants,
who would likely be excluded from policy
changes. The FQHC system is well suited for
this task, assuming the suggested enhance-
ments are made.

Limitations

Our use of cross-sectional data limits our
interpretation. Only working farmworkers
were recruited, so those not at work because of
illness or injury were excluded, yielding a sam-
ple with unique characteristics relevant to
health care use. Similarly, participating em-
ployers were likely unique on relevant labor
practices. Because the NAWS was not designed
to measure all aspects of health care access and
use (e.g., regular source, perceived need), this
study’s characterization is incomplete. We ex-
amined only acculturation proxies (e.g., English
proficiency, which has significant limitations)56

and did not assess cultural determinants because
these factors were not assessed in the NAWS,
thereby limiting our understanding of critical
determinants.56,57 Cultural barriers and facilita-
tors of US farmworker health care use, from
perspectives of consumers and the workforce,58

should be studied further so that services can be
better tailored to population need. Because the
outcome’s 2-year time frame is lengthy, farm-
workers may not remember whether they used
health care. Still, study findings suggest validity
(e.g., need strongly associated with use).

We used Euclidean distance to nearest
FQHC to estimate geographic accessibility.
Future studies would benefit from examining
other proximity measures (e.g., to account for
geographic features).33 FQHC resources were
aggregated to the grantee’s county because of the
Uniform Data System structure. However, affili-
ated delivery sites may not be in the same
county. The measurement of FQHC impact
would be enhanced if distribution to delivery
sites was reported in the Uniform Data System. In
addition, we did not study resources from other
health care types (e.g., private physician offices,
hospitals, voucher programs). Future research
should explore their impact. The denominator

for health care resources was also imperfect;
FQHCs provide care to several non-farmworker
groups. A denominator derived from populations
living in poverty may have provided a superior
estimate. Finally, we did not account for the
endogeneity inherent in the relationship between
insurance and utilization.54 It was outside the
scope of our study to assess public policy’s impact
on health care use; studying its impact would
have implications for large-scale interventions to
improve access.

Conclusions

More research on farmworker health care
use is needed. Our understanding would be
enhanced with study of the usual source of
care, purpose, and volume of visits; additional
health care resources; and local, state, and
federal policy. We identified farmworker sub-
populations at risk for poor access as well as
numerous areas for intervention. To improve
access, outreach efforts should target farm-
workers at greatest risk for unmet need (i.e.,
those who are men, non-US citizens, migrant, or
who have limited English proficiency or trans-
portation). A plan for affordable health care
is needed. FQHCs provide low-cost services
regardless of immigration status. However,
differential community resources had no in-
dependent impact on utilization. Thus, al-
though increasing resources for the public
health care sector is needed, improvement in
how those resources are spent (e.g., enhanced
efforts to educate farmworkers about services,
providing tailored services, using more mobile
clinics) is needed as well.

Reform to the public health care system
alone will not resolve disparities in health care
utilization. Affordable health insurance is
needed, and the plan must address barriers
to insurance for farmworkers (e.g., immigration
status, inconsistent residence, income, and
employment). Binational coverage may assist
with these issues, especially for documented
farmworkers living near the US–Mexico bor-
der.

The farmworker population is large, with
approximately 3 million persons in the United
States occupying this position.59 Failing to pro-
vide them with sound health care will result in
continued disease burden, with implications for
both farmworkers and the US general popula-
tion.60 For example, tuberculosis burden is
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significant for farmworkers2; providing primary,
secondary, and tertiary preventive care will not
only promote farmworker health but also protect
the general population from transmission. Addi-
tionally, farmworkers are a critical labor force
that assists with the production and distribution
of the US food supply. Protecting and promoting
farmworker health is, therefore, of great eco-
nomic and public health importance.

Farmworkers, FQHC providers and admin-
istrators, researchers, policymakers, advocacy
groups, and agricultural employers on both
sides of the US–Mexico border should continue
their efforts to move such changes forward.
These endeavors will likely improve farm-
workers’ health care use and in turn reduce
the observed disparities in disease burden and
mortality for this vulnerable population. j

About the Authors
At the time of this study, Katherine D. Hoerster was with
the San Diego State University/University of California,
San Diego Joint Doctoral Program in Clinical Psychology,
San Diego. Joni A. Mayer is with the Graduate School of
Public Health, San Diego State University, San Diego,
CA. Susan Gabbard is with JBS International, Burlingame,
CA. Richard G. Kronick and Maria L. Zuniga are with
the Department of Family and Preventive Medicine, Uni-
versity of California, San Diego. Scott C. Roesch and
Vanessa L. Malcarne are with the Department of Psychol-
ogy, San Diego State University.

Correspondence should be sent to Katherine D. Hoerster,
VA Puget Sound Healthcare System, Seattle Division,
1660 South Columbian Way (S-116), Seattle, WA
98108 (e-mail: Katherine.Hoerster@va.gov). Reprints
can be ordered at http://www.ajph.org by clicking the
‘‘Reprints/Eprints’’ link.

This article was accepted August 1, 2010.

Contributors
K.D. H. conceptualized, designed, and carried out all
aspects of the study and drafted the article. J. A. M.
assisted with conceptualization, design, analysis, and
revision of writing and supervised the work as doctoral
dissertation chair. S.G. provided assistance with con-
ceptualization, design, analysis, and revision of writing.
R.G. K. provided assistance with conceptualization, de-
sign, and revision of writing. S. C.R. provided statistical
consultation and assistance with design and revision of
writing. V. L. M. assisted with conceptualization, design,
and revision of writing. M. L. Z. assisted with conceptu-
alization, design, and revision of writing.

Acknowledgments
The US Department of Health and Human Services,
Health Resources and Services Administration (Bureau of
Primary Health Care, Office of Minority and Special
Populations) funded this work.

We are grateful to Marcia Gomez and Henry Lopez
for initiating this partnership. We thank the US De-
partment of Labor (especially Daniel Carroll) and JBS
International for their support and for granting access to

the National Agricultural Workers Survey (NAWS).
Harry Johnson and Andre Skupin from the San Diego
State University Geography Department provided guid-
ance and access to ArcInfo software. Access to the
Uniform Data System data was provided through col-
laboration with the National Center for Farmworker
Health. We are grateful to the farmworker participants
who provided their time and insights for the NAWS
and for the work they do on US farms every day.

Note. The funding was granted through K. Hoerster’s
collaboration with JBS International, an HRSA partner.
The funding body had no input into the study design, the
analysis, or the interpretation of the article’s findings.

Human Participant Protection
The institutional review boards of San Diego State
University and the University of California, San Diego
approved this study.

References
1. Villarejo D. The health of U.S. hired farm workers.
Annu Rev Public Health. 2003;24:175–193.

2. Mills PK, Beaumont JJ, Nasseri K. Proportionate
mortality among current and former members of the
United Farm Workers of America, AFL-CIO, in California
1973–2000. J Agromedicine. 2006;11(1):39–48.

3. Carroll D, Samardick RM, Bernard S, Gabbard S,
Hernandez T. Findings from the National Agricultural
Workers Survey (NAWS) 2001–2002: a demographic
and employment profile of United States farm workers.
Washington, DC: US Dept of Labor; 2005. Research
Report No. 9.

4. Arcury TA, Quandt SA. Delivery of health services
to migrant and seasonal farmworkers. Annu Rev Public
Health. 2007;28:345–363.

5. Littlefield C, Stout CL. A survey of Colorado’s
migrant farmworkers: access to health care. Int Migr Rev.
1987;21(3):688–708.

6. Rose D, Quade D. The Agricultural Worker Health
and Housing Program. Los Angeles: The California
Endowment; 2006.

7. Slesinger DP, Cautley E. Medical utilization patterns
of Hispanic migrant farmworkers in Wisconsin. Public
Health Rep. 1981;96(3):255–263.

8. Villarejo D, Lighthall D, Williams D, et al. Suffering in
Silence: A Report on the Health of California’s Agricultural
Workers. Woodland Hills, CA: The California Endow-
ment; 2000.

9. Feldman SR, Vallejos QM, Quandt SA, et al.
Health care utilization among migrant Latino farm-
workers: the case of skin disease. J Rural Health.
2009;25(1):98–103.

10. Ezzati-Rice TM, Rohde F. Variation in Ambulatory
Health Care Visits and Visits for General Checkup by
Demographic Characteristics and Insurance Status, U.S.
Civilian Noninstitutionalized Population Ages 18– 64,
2005. Rockville, MD: Agency for Healthcare Research
and Quality; 2008. Statistical Brief No. 201.

11. Manski RJ, Brown E. Dental Use, Expenses, Dental
Coverage, and Changes, 1996 and 2004. Rockville, MD:
Agency for Healthcare Research and Quality; 2007
MEPS Chartbook No. 17.

12. Quandt SA, Clark HM, Rao P, Arcury TA. Oral
health of children and adults in Latino migrant and

seasonal farmworker families. J Immigr Minor Health.
2007;9(3):229–235.

13. Goldsmith DF, Sisneros GC. Cancer prevention
strategies among California farmworkers: prelimi-
nary findings. J Rural Health. 1996;12(suppl 4):343–
348.

14. Palmer RC, Fernandez ME, Tortolero-Luna G,
Gonzales A, Mullen P. Correlates of mammography
screening among Hispanic women living in lower Rio
Grande Valley farmworker communities. Health Educ
Behav. 2005;32(4):488–503.

15. Soni A. Use of the Pap Test as a Cancer Screening Tool
Among Women Age 18– 64, U.S. Noninstitutionalized
Population, 2005. Rockville, MD: Agency for Healthcare
Research and Quality; 2007. Statistical Brief No. 173.

16. Soni A. Use of Breast Cancer Detection Exams Among
Women Age 40 and Over, U.S. Noninstitutionalized
Population, 2005: Rockville, MD: Agency for Healthcare
Research and Quality; 2007. Statistical Brief No. 170.

17. Hansen E, Donohoe M. Health issues of migrant and
seasonal farmworkers. J Health Care Poor Underserved.
2003;14(2):153–164.

18. Goertz HD, Calderon VJ, Goodwin S. Understand-
ing health needs of migrant workers in America’s
heartland. Urol Nurs. 2007;27(5):429–436; discussion
437–439.

19. Lantz PM, Dupuis L, Reding D, Krauska M, Lappe K.
Peer discussions of cancer among Hispanic migrant farm
workers. Public Health Rep. 1994;109(4):512–520.

20. Lukes SM, Simon B. Dental services for migrant and
seasonal farmworkers in US community/migrant health
centers. J Rural Health. 2006;22(3):269–272.

21. Perilla JL, Wilson AH, Wold JL, Spencer L. Listening
to migrant voices: focus groups on health issues in south
Georgia. J Community Health Nurs. 1998;15(4):251–
263.

22. Hoerster KD, Beddawi S, Peddecord KM, Ayala GX.
Healthcare use among California farmworkers: predis-
posing and enabling factors. J Immigr Minor Health.
2010;12(4):506–512.

23. Palmer RC, Fernandez ME, Tortolero-Luna G,
Gonzales A, Mullen P. Acculturation and mammog-
raphy screening among Hispanic women living in
farmworker communities. Cancer Control. 2005;
12(suppl 2):21–27.

24. Gelberg L, Andersen RM, Leake BD. The behav-
ioral model for vulnerable populations: application to
medical care use and outcomes for homeless people.
Health Serv Res. 2000;34(6):1273–1302.

25. Andersen RM. Revisiting the behavioral model and
access to medical care: does it matter? J Health Soc Behav.
1995;36(1):1–10.

26. US Dept of Health and Human Services. Theory at
a Glance: A Guide for Health Promotion Practice. Bethesda,
MD: National Cancer Institute; September 2005.

27. US Dept of Labor. The National Agricultural Workers
Survey. Available at: http://www.doleta.gov/agworker/
report9/introduction.cfm#method. Accessed May 1,
2008.

28. US Dept of Agriculture. Measuring Rurality: Rural-
Urban Continuum Codes. Available at: http://www.
ers.usda.gov/briefing/rurality/ruralurbcon. Accessed
March 15, 2009.

RESEARCH AND PRACTICE

April 2011, Vol 101, No. 4 | American Journal of Public Health Hoerster et al. | Peer Reviewed | Research and Practice | 691



29. US-Mexico Border Health Commission. Healthy
Border 2010: An Agenda for Improving Health on the
United States-Mexico Border. Executive Summary. El Paso,
TX; 2003.

30. Health Resources and Services Administration.
Health Center Program: Uniform Data System (UDS).
Available at: http://bphc.hrsa.gov/uds. Accessed August
15, 2008.

31. ESRI. ArcGIS ArcInfo (Version 9.3.1). Redlands, CA;
2009.

32. ESRI. ArcGIS: ArcInfo (Version 9.3.1) Data and
Maps. Redlands, CA; 2009.

33. ESRI. An Overview of the Distance Toolset. Available
at: http://webhelp.esri.com/arcgisdesktop/9.3/index.
cfm?TopicName=An_overview_of_the_Distance_
toolset. Accessed April 19, 2009.

34. US Dept of Labor. Statistical Methods of the National
Agricultural Workers Survey. Available at: http://www.
doleta.gov/agworker/pdf/1205_0453_Supporting_
Statement_PartB32210.pdf. Accessed May 10, 2009.

35. StataCorp. Stata Statistical Software, version 9.
College Station, TX: StataCorp LP; 2005.

36. SPSS. Statistical Package for the Social Sciences,
version 13.0. Upper Saddle River, NJ: Prentice Hall; 2005.

37. Raudenbush SW, Bryk AS, Congdon RHLM. 6:
Hierarchical linear and nonlinear modeling, version 6.0.
[Computer software]. Lincolnwood, IL: Scientific Soft-
ware International; 2004.

38. Merlo J, Chaix B, Ohlsson H, et al. A brief conceptual
tutorial of multilevel analysis in social epidemiology:
using measures of clustering in multilevel logistic re-
gression to investigate contextual phenomena. J Epide-
miol Community Health. 2006;60(4):290–297.

39. Cabassa LJ, Zayas LH, Hansen MC. Latino adults’
access to mental health care: a review of epidemio-
logical studies. Adm Policy Ment Health. 2006;33(3):
316–330.

40. Callahan ST, Hickson GB, Cooper WO. Health care
access of Hispanic young adults in the United States.
J Adolesc Health. 2006;39(5):627–633.

41. Ortega AN, Fang H, Perez VH, et al. Health care
access, use of services, and experiences among undocu-
mented Mexicans and other Latinos. Arch Intern Med.
2007;167(21):2354–2360.

42. Passel J, Capps R, Fix M. Undocumented Immigrants:
Facts and Figures. Washington, DC: Urban Institute
Immigration Studies Program; 2004.

43. Berk ML, Schur CL. The effect of fear on access to
care among undocumented Latino immigrants. J Immigr
Health. 2001;3(3):151–156.

44. Fremstad S, Cox L. Covering New Americans: A Review
of Federal and State Policies Related to Immigrants’ Eligibility
and Access to Publicly Funded Health Insurance. Washing-
ton, DC: The Henry J. Kaiser Family Foundation Com-
mission on Medicaid and the Uninsured; 2004.

45. Buchmueller TC, Lo Sasso AT, Lurie I, Dolfin S.
Immigrants and employer-sponsored health insurance.
Health Serv Res. 2007;42(1 pt 1):286–310.

46. Timmins CL. The impact of language barriers on
the health care of Latinos in the United States: a review of
the literature and guidelines for practice. J Midwifery
Womens Health. 2002;47(2):80–96.

47. Casey MM, Blewett LA, Call KT. Providing health
care to Latino immigrants: community-based efforts in

the rural midwest. Am J Public Health. 2004;94(10):
1709–1711.

48. Torres M, Parra-Medina D, Bellinger J, Johnson AO,
Probst JC. Rural hospitals and Spanish-speaking patients
with limited English proficiency. J Healthc Manag. 2008;
53(2):107–119, discussion 119–120.

49. California Dept of Managed Health Care. Language
Assistance (SB 853). Available at: http://www.hmohelp.
ca.gov/healthplans/gen/gen_langassist.aspx. Accessed
December 15, 2009.

50. Rural Assistance Center. Rural Health Outreach
Diabetes Education Program. Available at: http://www.
raconline.org/success/success_details.php?success_id
=505. Accessed December 15, 2009.

51. Probst JC, Laditka SB, Wang JY, Johnson AO. Effects
of residence and race on burden of travel for care: cross
sectional analysis of the 2001 US National Household
Travel Survey. BMC Health Serv Res. 2007;7:40.

52. Wallace SP, Mendez-Luck C, Castaneda X. Heading
south: why Mexican immigrants in California seek health
services in Mexico. Med Care. 2009;47(6):662–669.

53. Ortiz L, Arizmendi L, Cornelius LJ. Access to health
care among Latinos of Mexican descent in colonias in two
Texas counties. J Rural Health. 2004;20(3):246–252.

54. Buchmueller TC, Grumbach K, Kronick R, Kahn JG.
The effect of health insurance on medical care utilization
and implications for insurance expansion: a review of
the literature. Med Care Res Rev. 2005;62(1):3–30.

55. Hargraves JL. Trends in health insurance coverage
and access among Black, Latino and White Americans,
2001–2003. Track Rep. 2004;11:1–6.

56. Lara M, Gamboa C, Kahramanian MI, Morales LS,
Bautista DE. Acculturation and Latino health in the
United States: a review of the literature and its sociopo-
litical context. Annu Rev Public Health. 2005;26:367–
397.

57. Page JB. The concept of culture: a core issue in
health disparities. J Urban Health. 2005;82(2 suppl. 3):
iii35–iii43.

58. Barron F, Hunter A, Mayo R, Willoughby D.
Acculturation and adherence: issues for health care
providers working with clients of Mexican origin.
J Transcult Nurs. 2004;15(4):331–337.

59. Larson A. Migrant and Seasonal Farmworker Enu-
meration Profiles Study. Vashon Island, WA: Migrant
Health Program, Bureau of Primary Health Care, Health
Resources and Services Administration; 2000.

60. Mechanic D, Tanner J. Vulnerable people, groups,
and populations: societal view. Health Aff (Millwood).
2007;26(5):1220–1230.

RESEARCH AND PRACTICE

692 | Research and Practice | Peer Reviewed | Hoerster et al. American Journal of Public Health | April 2011, Vol 101, No. 4


