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Abstract

Farmworkers in the United States occupy a range of housing, including both on- and
off-farm family and communal dwellings. As the farmworker population is becoming
more settled, housing needs are changing. Existing regulations designed originally for
grower-supplied migrant housing may need to be expanded. Much of farmworker
housing is in poor condition, and likely linked to negative mental and physical health
outcomes of residents because of exposures to crowding; mold, mildew, and other
allergens; pesticides; and structural deficiencies. The existing research literature,
both on housing conditions and their associations with farmworker health, is
sparse, and large areas of the country and significant domains of health are omitted.
This paper reviews this literature and formulates research and policy recommenda-
tions for addressing these deficiencies.

Keywords
environmental health, migrant labor, housing

'Wake Forest School of Medicine, Department of Epidemiology and Prevention, Medical Center
Boulevard, Winston-Salem, NC, USA

2North Carolina Justice Center, Raleigh, NC, USA

3Occupational Safety and Health Administration, Washington, DC, USA

*Farmworker Legal Services, Kalamazoo, MI, USA

*School of Medicine, University of California, Department of Public Health Sciences, Davis, CA, USA

Corresponding Author:

Sara A. Quandt, Wake Forest School of Medicine, Department of Epidemiology and Prevention, Medical
Center Boulevard, Winston-Salem, NC 27157, USA.

Email: squandt@wakehealth.edu



264 NEW SOLUTIONS: A Journal of Environmental and Occupational Health Policy 25(3)

Introduction

Farmworkers constitute one of the few remaining occupational groups whose
housing may be tied directly to employment, as many live in grower-provided
housing and still others live close to the rural worksite. Although farmworker
housing should meet local standards (and for migrant workers, those set by the
Migrant and Seasonal Agricultural Worker Protection Act of 1983, 29 U.S.C.
§§ 1801-1972), historically, it has not."

An extensive environmental health literature documents the deleterious
effects of poor housing conditions on residents.>* Exposures including chemicals
(e.g., lead and pesticides), allergens, pests, and moisture lead to negative respira-
tory, dermatologic, and neurobehavioral outcomes.*® Social exposures such as
crowding and noise have been linked to negative behavioral and mental health
outcomes.’

Despite evidence of poor-quality housing for farmworkers and of a linkage
between housing and health in the general population, there have been relatively
few attempts to unite these two bodies of research to examine the impact of
farmworker housing on the health status of residents. Because farmworkers are
already at substantial physical risk by virtue of working in agriculture,®® expos-
ures from housing could place their health in additional jeopardy.

This paper reviews the literature examining the link between housing
conditions experienced while working in the United States and farmworker
health. The goals are to (1) describe the state of current farmworker housing,
based on data from peer-reviewed, government, and other available docu-
ments; and (2) review published evidence for health effects linked to housing
exposures.

The Current State of Farmworker Housing

The most recent published report describing the housing status of the nation’s
farmworkers is based on the 2005-2007 Current Population Survey (CPS) con-
ducted by the Bureau of Labor Statistics.'” This nationally valid, cross-sectional
sample distinguished for the first time the housing status of noncitizen farm-
workers (including crop and livestock workers) from that of citizen workers
(Table 1). Hired managers and foremen were included in this sample.

The CPS sample of farmworker households demonstrates that many share
their dwellings with nonfamily members. Just over half reside in a dwelling
owned by them or a member of their family. The typical dwelling is a house
or apartment. One out of seven households lives in a mobile home, trailer, or
other type of dwelling.

The extent of shared living quarters is greatest among noncitizen workers,
averaging 1.8 families and 4.7 persons per dwelling compared with 1.2 families
and 3.4 persons among citizen workers. Only 24% of noncitizen farmworkers
reside in a dwelling owned by them or by a member of their immediate family.
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Table |. Household and Housing Characteristics, Hired Farmworkers in the United States,
2005-2007.%

Characteristic Noncitizen Citizen Total

Household composition
Persons per household (mean) 4.7 34 39
Families per household (mean) 1.8 1.2 1.4

Housing tenure (%)

Own dwelling 24.0 69.2 52.6

Rent dwelling 61.8 17.6 339

Noncash rental 12.7 12.5 12.6

Public housing 1.4 0.7 0.9
Housing type (%)

House or apartment 80.6 88.7 85.7

Mobile home, trailer, other 19.4 1.3 14.3

Data from Kandel, 2008.'°

Nearly one in five noncitizen workers resides in a mobile home, trailer, or other,
most likely temporary, quarters.

The National Agricultural Worker Survey of the U.S. Department of Labor
(NAWS) is the only source of information about the status of farmworker
housing for a national sample, focused solely on farmworkers. The NAWS
conducts face-to-face interviews with a valid national cross-sectional sample of
employed crop workers. The most recent published report from the NAWS that
discusses housing was based on 6472 worker interviews conducted between
1 October 2000 and 30 September 2002.'" It is now somewhat dated.

In the NAWS report, 58% of respondents rented their dwelling from some-
one other than their employer, 19% lived in a dwelling they or a family member
owned, 17% resided in housing provided free by their employer, 4% rented
housing from their employer, and 2% lived rent-free with family or friends.
In an earlier comparable NAWS survey (1993-1994), only 43% rented from
nonemployers and 33% lived in employer-provided housing.

The 2000-2002 NAWS survey also found that 55% of respondents resided in
some type of single-family dwelling or unit, 22% lived in an apartment, 16%
lived in a trailer or mobile home, and 7% lived in other types of housing,
including dormitories, barracks, multifamily structures, motels, or hotels.
About 14% of crop workers lived on a farm during 2000-2002, compared
with 24% in the 1993-1994 survey.

The NAWS surveys indicate that fewer crop workers now reside on a farm or
in employer-provided housing (19% in 2000-2002 vs. 33% in 1992-1994).
The findings are consistent with those from the 2005-2007 CPS sample shown
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in Table 1. The NAWS does not include measures of participants’ health or
housing quality. Thus, the NAWS, like the CPS, is limited in its ability to
describe the relationship of farm labor housing to the health of occupants.

The most recent NAWS findings, based on interviews conducted during
2010-2012, indicate 79% of all U.S. hired crop workers were settled, living
permanently in the United States with their family members.'? This is a sub-
stantial increase from NAWS findings in 2005-2007, when 67% of workers were
settled.'® The 20102012 NAWS findings indicate that 6% of respondents were
follow-the-crop migrant workers, 14% were shuttle migrants (i.e., workers who
travel at least 75 miles to work within 75 miles of a fixed location in the United
States and return home at the end of the season), and only 2% were newly
arrived migrants from Mexico or Central America. These trends suggest that
farmworkers will increasingly find housing in local housing markets rather than
on a farm.

Farmworker Housing: Measures of Housing Quality
Crowded Dwellings

Numerous studies of farmworker housing report crowded or extremely crowded
conditions.'* 7 In a national convenience sample of purposefully selected farm-
worker housing, using a crowding definition of more than one person per room
(excluding bathrooms), 52% of all units were crowded. Among crowded units,
74% included children.'

A recent study of farm labor housing in Napa County, California, asked
about the physical condition of housing.'® Three-fourths of participants
responded to a query concerning problems with their current housing. The
most frequent complaint was crowded conditions, followed by “cold and/or
drafty; not enough heat” and “missing or torn window screen.”

The California Agricultural Worker Health Survey (CAWHS)," a popula-
tion-based survey of hired farmworkers conducted in 1999, was a multi-stage
household sample and included detailed queries about housing arrangements.
Respondents were asked to report the number of persons who slept in the dwell-
ing and the number of rooms in the dwelling. The highest number of persons
residing in a single dwelling was seventeen, in a five-room structure. Overall, 227
dwellings (25% of the total number of dwellings) had six or more residents. Of
the 3842 persons enumerated, only fifty-six lived alone. The reported average
number of residents per dwelling was 4.33."7

“Crowding” is described as corresponding to an average occupancy of 1.01 or
more persons per room.>’ By this measure, 48% of all dwellings in the CAWS
survey were “crowded” and 25% were “extremely crowded” (1.51 or more per-
sons per room). By contrast, in the 2009 American Housing Survey, 1.9% of
dwellings were crowded and 0.3% were extremely crowded.?!
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In the CAWHS survey, 42% of dwellings were shared by two or more unrelated
households, but this figure varied greatly from site to site. In Vista, California,
87% of dwellings had families “doubling up.” Shared dwellings could not be
simply characterized. In some instances, sharing arrangements involved groups
of unaccompanied men. In other cases, two or more families, including spouses
and children, were present in a dwelling. Sometimes a “primary” renter sub-leased
aroom, or a bed, to help meet rental costs; this arrangement partly accounted for
the large proportion of shared dwellings reported.

A study that included a large convenience sample of farm labor housing units
in Washington State did not directly determine the number of persons per room
used for sleeping.”?> However, the authors estimated that 32% of workers in the
survey resided in a crowded dwelling.

Researchers in North Carolina also found substandard conditions to be
common in migrant housing and to vary across the season.”* In 2007 and 2008,
researchers collected data via interviewer-administered questionnaires to farm-
workers living in forty-three randomly selected farmworker camps. The lack of
adequate facilities for the number of people living within the camp was an indi-
cator of overcrowding.”® The researchers concluded that 78% of camps had one
or more residents who felt their living conditions were overcrowded, and that,
depending on the time of the season, between 26% and 31% of the camps had less
than the required minimum area (50 square feet) per person in a sleeping room.
This study also noted the importance of having access to enough washing
machines; pesticide residues frequently contaminate farmworkers’ clothing, and
many farmworkers have only a limited amount of clothing. Between 4% and 28%
of the camps were in violation of the North Carolina health and safety standard
that requires one washtub or washing machine for every thirty residents.>

A subsequent survey of 186 North Carolina farmworker camps assessed
workers’ perceptions of crowding.?* Almost three-quarters reported insufficient
personal storage space, and one-quarter reported insufficient kitchen storage and
refrigerator space. In addition, 12.9% of workers interviewed had less than the
required 50 square feet for sleeping room area.”” In fact, 13.2% shared a bed
with another worker, and 50.4% slept in the dwelling’s common room instead of
a bedroom.

Structural Deficiencies

In the few studies that have examined the physical condition of farmworker
housing, structural deficiencies are prevalent.'* '®¢2® These include holes in
exterior walls, broken plumbing, broken screens, leaky roofs, nonfunctional
air conditioning or heating systems, and unsafe drinking water, among other
conditions.

In the CAWHS survey, 4.4% of dwellings lacked plumbing, and 3.8% lacked
food preparation facilities. Some 20% were entirely without telephone service.
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The absence of plumbing or kitchen facilities was associated with the type of
dwelling—1% of permanent structures lacked such facilities, but 17% of infor-
mal or labor camp structures did not have either or both of these facilities. All
vehicles used as dwellings lacked both plumbing and kitchen facilities.

Some 35% of hired farmworkers interviewed in the Washington State con-
venience sample reported housing problems: 27% reported peeling, cracking, or
chipped paint; 17% had heating or plumbing problems or lacked heat, 16% had
electrical problems, 15% had holes in the floor or walls, 13% reported drafts
through holes or windows, 12% had leaking ceilings, and 4% lacked plumbing
and/or a toilet.*

Researchers in North Carolina have published extensive studies on various
aspects of farmworker housing in that state. They have examined housing char-
acteristics'>; safety, security, and privacy>*; housing conditions**; field and camp
safety®; pesticide exposure®’; heat index®'; and housing quality.'® In one study,
74% of dwellings had structural damage.?® Studies in 2007 and 2008 of migrant
farmworker housing conditions during the agricultural season in North Carolina
found that only 11% of the farmworker camps examined met state housing
standards. Over one-fifth (22%) were severely substandard (e.g., had a major
plumbing problem such as no working toilet, or had eight or more interior or
exterior problems, or had both electrical and structural hazards), and 67% were
moderately substandard (e.g., had one or more minor plumbing problems, had
two to seven interior or exterior problems, or had either electrical or structural
hazards).>® Camps inhabited by women and children were more likely to be
substandard, along with camps that housed at least one speaker of an indigenous
language. Camps without farmworkers who held guest worker (H-2A) visas
were also more likely to be in substandard condition®® (see http://www.uscis.
gov/working-united-states/temporary-workers/h-2a-agricultural-workers/h-2a-
temporary-agricultural-workers). In another survey of 183 farmworker camps,
housing regulation violations were common across all domains—sleeping
rooms, bathrooms, laundry, and general housing violations.® The mean
number of violations was 11.4 of sixty-three possible violations.

Pest Infestations

Studies regarding pest infestations in farm labor housing found numerous
instances of such conditions.**® Rodents and cockroaches were the most preva-
lent pests encountered by residents.

Exposure to Agricultural Chemicals

Numerous reports have discussed farmworkers’ exposure to agricultural chem-
icals. Most such studies find evidence of pesticides in or about the home, often in
rugs or furnishings, and often attributable to contaminated work clothing being
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brought home. Researchers in the Salinas Valley of California measured pesti-
cide exposure in the homes of pregnant women in a farmworker community, and
urinary metabolites of chemicals widely used in agricultural production in
women and their children.*** Earlier studies in Washington State had found
evidence of pesticide contamination in homes located near farm land that had
been treated with agricultural chemicals.?”

In 186 migrant farmworker camps in North Carolina, surface wipe samples
found widespread evidence of organophosphorus pesticides and pyrethroids in
camps (94% and 97%, respectively).>* Among 361 farmworkers living in these
same camps, concentrations of urinary pesticide metabolites were higher than in
the general American public.’® This study discovered a direct correlation
between measured concentrations of specific metabolites and living in camps
with cockroach infestations and unclean kitchen conditions. Some metabolites
were from household pesticides used to eradicate biting insects and cock-
roaches.’® This study linked housing conditions, such as overcrowding and
lack of screens, to pesticide metabolites. While inadequate sleeping-room size
and dirty kitchens both were associated with a decreased detection of tricholor-
pyridinol, pyrethroid metabolites were increased in camps with dirty kitchens.

Impact of Farmworker Housing on Health

There are relatively few systematic surveys of general health in the United States
farmworker population; exceptions include Villarejo et al.*® and Grzywacz
et al.’® These surveys and smaller clinic-based studies were not designed to
comprehensively link farmworker health to housing conditions. We identified
five exposure domains that, based on a review of housing and health literature
and on our knowledge and experience, are most likely to have health effects.
These exposures are the built environment; heat and contamination; structural
defects and safety, mold, mildew, and other allergens; and pesticides. Where
possible or relevant, we differentiate health effects on adults and children and
on males and females. Within each section, we note where the research has been
conducted and limitations of research designs employed.

Social Isolation and the Built Environment

Much of farmworker housing promotes social isolation of workers and their
families from the wider society. Many workers live in rural areas and may be
physically isolated in individual or group housing from other rural residents,
particularly if the housing is farmworker-designated housing. Even in more
urban settings, farmworkers—because of their work, poverty, discrimination,
or language—may be isolated from other residents and have reduced access to
resources. In both rural and urban communities, farmworkers may face home-
lessness because affordable housing is scarce.?” Public health practitioners and
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planners recognize that both physical structures and infrastructure affect the
behaviors of a community’s residents, which in turn affects their health.’®
Poor and marginalized residents may end up living near environmental and
other hazards, an environmental injustice.*”

Typical rural farmworker housing in areas in the Midwest and southern
United States creates conditions that directly facilitate exploitation of farm-
workers (e.g., reduced access to police protection or other authority).
Employers may have an incentive to keep worker housing hidden and inaccess-
ible if they hire undocumented workers, but such isolation also creates condi-
tions in which workers are vulnerable to abuse and may be denied their
rights.*® An ethnographic study in rural North Carolina found that the spatial
and architectural composition of camps created living conditions potentially
harmful to mental health; in particular, farmworkers were deprived of private
space, creating a constancy of being with others.*! Farmworkers never had a
place to call their own, as all available rooms were shared. With housing close
to fields, lack of physical separation from the place of work created an
inescapable association with work, even when in a place that is supposed to
offer rest and respite from the work day.*' The ability of growers to enter the
camp at any time created a sense of regulation and economic interest in max-
imizing productivity. Camps also are vulnerable to crime. They provide places
for commercial sex workers hidden from the larger community; 18% to 28%
of farmworkers in the eastern United States report contact with sex
workers.*>%

The isolation and geographic separation of camps historically have barred
access to public means of communication. Thus, researchers have argued for
installing public telephones in camps, both to communicate with family mem-
bers and to reach help in emergencies.***** As personal cell phones have
become more common, farmworkers have become less isolated, although cellu-
lar access varies among rural communities.

The housing conditions described for farmworkers affect mental health in
nonfarmworker populations. Observed associations include exposure to acute
noise, crowding, and malodorous pollutants associated with feelings of helpless-
ness, reduced access to private space leading to feelings of lack of control, and
crowding leading to social withdrawal and increased interpersonal conflict.’
In farmworker populations, most mental health studies have not directly focused
on built environment or housing. However, studies in North Carolina found that
social isolation was associated with both anxiety and depressive symptoms,*’
and crowding (as indicated by lack of personal space for belongings) was asso-
ciated with depressive symptoms.*® O’Connor et al.*’ found an association
between housing disrepair (water leaks, mold in bathrooms) and nervios, a cul-
turally defined condition of psychological stress. Kraemer-Diaz et al.** found
interpersonal aggressive acts increased later in the season, when housing is
crowded, and particularly when alcohol was consumed. None of these studies



Quandt et al. 271

included children, for whom the mental health consequences of housing condi-
tions such as crowding may differ compared to adults.

Crowded housing conditions and poor ventilation can also increase transmis-
sion of infectious disease. For example, tuberculosis is spread through airborne
droplets when an infected person coughs or talks. Rates of positive tuberculin
skin tests in farmworkers have historically been about six times that of the
general working population,*” and incomplete treatment is common in farm-
workers because they are transitory and have poor access to healthcare.™
Transmission of community-associated methicillin-resistant Staphylococcus
aureus (MRSA) infection is also increased by the crowded conditions common
among farmworkers.*’ The isolated nature of their housing and increased poten-
tial for sex worker contact both increase farmworkers’ risk for STD and HIV
infection. However, despite the plausible linkages between housing and health
and infectious disease, there are few data to substantiate or refute these
connections.

Structural Defects in Housing and Injury Risk

Injury risk among farmworkers has been the subject of increasing interest,
with emerging evidence of increased overall injury mortality and morbidity
among this group.”’ The classic epidemiologic paradigm of agent, host, and
environment is useful for understanding patterns of observed or expected
injuries related to farmworker housing. The agent for injury is energy.’?
Thus, injury may be defined as tissue damage caused by exposure to energy
outside of tissue tolerance. For example, in the case of falls, potential energy is
transformed into kinetic energy in a falling worker; this energy is transferred
suddenly to body tissues upon striking the ground. A fall from a low height
may involve an energy transfer within tolerance of human tissue, and therefore
injury is slight. A fall from greater heights may involve energy transfers
beyond the tolerance of human tissue; bruising, bony fractures, or death
may result.

The host population of agricultural workers comprises many persons who are
new to agricultural work and unfamiliar with provided housing, and thus may
not be able to avoid hazards.’' Linguistic and cultural barriers may exacerbate
risk in this population, and such barriers are typically complicated by poverty
and lack of access to health care.

The farmworker housing environment may hold many injury hazards, as
workers spend a substantial portion of their nonwork hours in their dwellings
and are therefore also exposed to risks associated with their housing environ-
ment (Table 2). Housing conditions among agricultural workers—especially
migrant workers—are often substandard and include both traditional housing
(houses, mobile homes, and barracks) and nontraditional dwellings (sheds, cars,
and living out in the open). Despite housing surveys showing substandard
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Table 2. Injury Hazards Related to Housing.

Hazard type Examples

Design features e unprotected upper-story windows with low sills
e poorly designed stairs with inadequate lighting

Structural defects weak or broken flooring

uncovered shafts

broken windows

poor condition of sidewalks and walkways
chemicals stored with food and/or unlabeled

Improper safety practices

absence of child-proof locks and electrical outlet coverings
excessive water heater temperature
exposed wiring

Electrical hazards

inadequate fuse or circuit-breaker protection

use of portable appliances causing excessive current draw
absence of ground-fault circuit interruption

chimney defects

Fire hazards

absence of extinguishers
absence of smoke and carbon monoxide detectors
various electrical hazards

dwellings,?*?%335 relatively little attention has focused on injury among agri-

cultural workers related to housing conditions.

Most studies of farmworker housing have reported on the prevalence of
injury risks. Arcury et al.?® surveyed housing at 183 employer-provided migrant
farm worker camps in North Carolina using state migrant housing standards
and reported a mean of 11.4 violations per camp. For example, 20% lacked
proper fire extinguishers and 26% had improper or damaged flooring.?®
Camps inspected by the North Carolina Department of Labor, especially
early in the season, and having H-2A visa workers were at lower risk for
violations, possibly because such housing is more likely to be inspected and
owners held to the proper standard.?® Governmental inspection of housing qual-
ity may become increasingly difficult in locations such as California, as farm-
workers find market housing in communities in the face of disappearing on-farm
housing.>*

Agricultural work, especially harvesting operations, often occurs during the
hottest part of the year. Rest in cool conditions, in particular for sleeping, may
affect workers’ ability to withstand hot conditions and remain alert to avoid
injury. Quandt et al.®' assessed the heat index—a measure of temperature and
humidity—in common and sleeping rooms in 170 North Carolina farmworker
camps across a summer. Although air conditioning decreased average heat index
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measurements, dangerously elevated index levels existed in most rooms regard-
less of whether air conditioning was used. Air conditioners were almost always
small window units and likely insufficient. In these same dwellings, access to air
conditioning was associated with improved sleep quality, lower prevalence of
depression or anxiety, and lower levels of pain among 371 resident workers
sampled from these camps.?® Other investigators have documented an associ-
ation between poor sleep quality and injury risk in Kentucky farmers.” Studies
of sleep in hot and humid conditions indicate that when such conditions are
present during the initial sleep stage, they disturb sleep quality by producing
wakefulness and disturbing the body’s temperature regulation.’®>” Pruritus, skin
rashes, and scaling of the skin were significantly more likely in farmworkers who
slept in rooms either not air conditioned or considered to be in the “thermal
discomfort” range,”® suggesting that other physical discomforts may also con-
tribute to poor sleep quality in such conditions.

Heating systems are also needed in some farmworker housing during parts
of the year. While no research exists on the health effects of defective heating
systems, newspapers have reported deaths of farmworkers in Wisconsin and
Florida who used charcoal grills inside housing for heat.

In summary, farmworkers, especially migrants seeking temporary housing,
are at increased risk for living in substandard housing. Such housing is
characterized by features that increase the risk for injury, both at the residence
(e.g., fires and electrical hazards) and at work (e.g., lack of air conditioning that
causes poor-quality sleep with an attendant increased risk of injury during
work). However, data documenting housing-related injuries are needed.

Sanitation in Farmworker Housing and lliness

Foodborne and waterborne diseases can be major sources of morbidity in resi-
dents of housing with inadequate sanitation and opportunities for personal
hygiene. Therefore, laundry, kitchen, and toilet facilities, as well as water qual-
ity, are typically foci of housing regulations. Evidence from farmworker housing
suggests that these areas are problematic. For example, the CAWHS study
found self-reported persistent diarrhea was significantly more common among
workers in housing without complete bathroom or kitchen facilities.'”
Crowding, particularly at times of high labor demands, may strain the limits
of facilities to accommodate workers. The risk of illness is compounded by
workers bringing higher levels of contamination into the housing than might
be expected of nonfarmworker tenants. Many farmworkers experience inad-
equate field sanitation conditions,® and some come to the United States with
a history of intestinal parasites.®® ®> General issues with sanitation in housing,
such as cockroach and rodent infestation, difficulties in keeping older crowded
housing clean, and inadequate trash removal, also increase the likelihood that
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housing will be unsanitary. Overall, greater compliance with sanitation regula-
tions is found in housing for workers with H-2A visas® and in housing with
some evidence of inspection by a government agency.®

The Occupational Safety and Health Administration (OSHA) has a standard
for Temporary Labor Camps (29CFR 1910.142) that covers certain issues,
including structural integrity and sanitation. For laundry facilities, OSHA regu-
lations stipulate at least one laundry tray or tub per thirty persons. Of 44 camps
studied in North Carolina, 20% failed this requirement; and the number of
camps out of compliance increased through the summer as the camps became
more crowded.” There are few other data available on laundry facilities in local
housing rented by farmworkers.

OSHA regulations specify kitchen food storage space and conditions, which
are particularly important for perishable foods needing refrigeration and for
nonrefrigerated foods vulnerable to pests. In a study of 182 farmworker
camps in eastern North Carolina, over 65% of camps had at least one refriger-
ator with an unsafe temperature (above 45°F)?®; at that temperature, some bac-
teria can double in 20 minutes.®* Hot summer temperatures in housing, repeated
opening of refrigerators during meal times, and older, malfunctioning units all
contribute to risk of inadequate refrigeration. Farmworkers’ attempts to keep
food away from pests, such as hanging platforms from kitchen ceilings, have
been observed in housing.®® In a study in North Carolina, Quandt et al.*® found
cockroach infestation in 45.9% of kitchens and rodent infestation in 28.9%.

OSHA regulations related to bathrooms specify one showerhead per ten
workers and one toilet per fifteen workers. Additional regulations specify spa-
cing to provide privacy, with a minimum of two units for any shared facility.
Outdoor privies can meet the toilet regulations. In one study of twenty-five
farmworker camps in eastern North Carolina, 7% had latrines and 7% had
portable bathrooms.®® Lack of dividers between toilets and showers can effect-
ively reduce the number of units available, as workers wait to use facilities alone.
Arcury et al.** found such privacy concerns in over 42% of camps evaluated in
North Carolina. Whalley et al.”’ found that most farmworkers showered more
than an hour after arriving home from work; such a delay may be due, in part, to
poor access to shower facilities.

Water quality is an ongoing problem in farmworker housing. In 1974, a large
outbreak of typhoid was reported among workers at a migrant labor camp in
Dade County, Florida, likely due to a contaminated water supply.®® Studies
collecting data from the late 1980s through 2010 in eastern North Carolina
found that high proportions of water samples from farmworker camps failed
total coliform tests (44%, 50%, and 34% in 1988, 1989, and 2010, respect-
ively).®>*” Both studies found increasing prevalence of problems during the
summer agricultural season. The early studies found an association between
the presence of latrines and poor water quality.®
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Mold, Mildew, and Other Allergens

An extensive literature has linked housing characteristics related to water—
including dampness, mold, and mildew—to adverse health effects, particularly
respiratory and allergic symptoms such as cough, wheezing, upper respiratory
symptoms, and symptoms of asthma.’®®” It is estimated that the attribut-
able risk for respiratory infections and bronchitis from these housing condi-
tions is 8% to 20%.%% New-onset asthma has also been linked to measures of
dampness,” with atopy increasing the risk.”® Allergens from cockroaches and
other pests also have been implicated in associations between housing charac-
teristics and respiratory outcomes.® Farmworkers who live in homes with
significant mold and moisture problems as well as pest infestation are at
higher risk of developing these adverse respiratory and allergic health effects.
Of particular concern is the development of new-onset asthma, especially in
children.

Indicators of dampness and pest infestation in farmworker housing have been
reported as part of the generally low housing quality. In North Carolina, Arcury
et al.?* reported water damage in 53% of sleeping rooms, evidence of dwelling
leaks during rain in 20%, and shower mold in 35% of dwellings. Evidence of
infestation for cockroaches (73%) and mice (55%) was high. In California,
Bradman et al.* found high wall moisture in 26% of housing and moderate to
extensive mold in 43%. Cockroach and rodent infestation (60% and 32%,
respectively) also was high.

Few studies have examined associations in farmworker populations of
such housing problems and health outcomes. Bradman et al.* found cock-
roach antigen in dust significantly correlated with evidence of cockroach
infestation, but no difference in cockroach infestation or antigen between
homes among children with or without asthma. This finding is at odds
with studies in nonfarmworker inner-city children that correlated childhood
asthma with cockroach antigen.”! Water damage and mold were associated
with increased risk of pest infestation, but this study did not examine the
association between health outcomes and moisture or mold problems.
Gustafson et al.”® found that dampness and humidity in farmworker housing
were associated with increased prevalence of skin rash, which could indicate
allergy.

While one might assume that farmworkers should have the same health
effects as the general population in terms of mold, moisture, and environmental
triggers of allergy and asthma, there are few data with which to assess this
notion. Farmworkers may not be able to control outdoor exposure to conditions
that may be triggers, such as pesticide spraying, thus complicating attempts to
study associations between housing and conditions known to induce respiratory
effects in other populations.”
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Pesticides and Other Toxins and Farmworker Housing

Farmworkers can be exposed in their housing to agricultural pesticides, both
through drift from applications to nearby fields and through the “take home”
pathway, as pesticides enter housing on work clothing, footwear, and on
workers’ skin.”® Exposure to residential pesticides also is possible when such
chemicals are used to control pests in the home or yard.

A substantial literature documents the exposure of farmworkers and their
family members to pesticides within housing. It is largely concentrated on
California, Oregon, and Washington State on the West Coast and North
Carolina in the eastern United States.

In California, pesticide evidence is largely confined to two study locations: the
Salinas Valley of Monterey County and Mendota, located in Fresno County.
In the Salinas Valley studies, multiple matrices, including carpet and floor dust,
indoor air, floor and toy surfaces, and child clothing worn indoors for testing,
showed organophosphorus pesticides (e.g., chlorpyrifos and diazinon), pyreth-
roids (e.g., cis-Permethrin and #rans-Permethrin), and herbicides (chlorthal-
dimethyl) in nearly all samples, and the organochlorine pesticides DDE and
DDT in many samples.*> Dialkylphosphate breakdown products of organo-
phosphorus pesticides in house dust also were common.’* Household inventories
in the same community found stored pesticides for residential applications that
included pyrethroids, carbamates, and organophosphorus pesticides.*
In Mendota, pyrethroids were measured in house dust,”> showing high frequen-
cies of cis-Permethrin, frans-Permethrin, and other pyrethroids. Levels of such
pesticides in dust are correlated with household pesticide inventories.

In Oregon, home dust samples in farmworker housing located close to agri-
cultural production areas frequently contained detectable levels of azinphos
methyl and less frequently had detectable levels of other organophosphorus
pesticides.”®”” In Washington State, multiple studies of farmworker households
have shown that concentrations of organophosphorus pesticides commonly used
in orchard crop production (azinphosmethyl, chlorpyriphos, parathion, and
phosmet) are present in the house dust of workers’ families in higher concentra-
tions than in house dust from homes of reference families.**”®”’ Concentrations
of pesticides in household dust have been associated with pesticide metabolites
in urine samples from child and adult residents.**”?-

In North Carolina, a study of camps occupied by migrant farmworkers found
organophosphorus and pyrethroid pesticides in 166 and 171 of 176 dwellings,
respectively.** A number of different pesticides were associated with housing
violations and with housing characteristics such as crowding. Family housing
assessed with floor wipes found that at least one agricultural pesticide was
detected in 44% of 41 homes and at least one residential pesticide in 95% of
homes.®' The presence of at least one agricultural pesticide was associated with
housing adjacent to fields; greater numbers of residential pesticides were
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associated with houses judged as more difficult to clean. Urine samples were
collected from adults and children in eight of these forty-one households and
analyzed for organophosphorus pesticide metabolites.®* Higher levels of metab-
olites in households were related to living in rental housing, not owning a
vacuum cleaner, and housing judged difficult to clean.

Despite this evidence that both agricultural and residential pesticides are
present in homes of farmworkers, and evidence that individuals are absorbing
these pesticides, research to demonstrate health effects from pesticides in housing
is scant. It is likely that such a link will remain difficult to establish, for several
reasons. Pesticides are ubiquitous in the environment. Because they are used
extensively in agriculture employing farmworkers, these workers are exposed
at work as well as in their homes. Separating effects of home or work exposure
will be extremely difficult. In addition, effects of pesticides on health (except for
poisonings due to large doses, which are rare) take years to develop and are
difficult to detect even in very large study samples, because of the multiple fac-
tors that affect the development of the health conditions thought to be linked to
pesticides (e.g., degenerative diseases, cancer, and reproductive effects).

Farmworker housing, both grower-provided and rental, may expose residents
to lead from peeling, cracked, or chipped paint, as has been observed in several
studies,'***% if the paint was produced prior to 1978. Children in such housing
are particularly at risk. However, no data are available to document such
exposure.

Summary and Recommendations

The proportion of farmworkers who are settled is increasing, particularly in
areas such as California where the growing season is long and agricultural pro-
duction is year round. In other areas such as the Midwest, Northeast,
Northwest, and Southeast, where there is a greater seasonality to production,
farm labor continues to include both migrant and settled seasonal workers.
Regardless of whether migrant or seasonal, housing options for farmworkers
are severely limited.

Farmworkers are a socially vulnerable population in a number of ways: They
are low-income ethnic minorities and often are recent immigrants who lack
authorization for employment in the United States. They also have low educa-
tional attainment and limited English fluency. Few workers are eligible for
needs-based government programs and many lack social support. Even within
farmworkers, hierarchies of vulnerability exist.***** Indigenous-language speak-
ers, largely from southern Mexico and Central America, are at particular risk of
“falling through the cracks,” whereas farmworkers with citizenship and Spanish
or English language skills have substantially more opportunities.®**>

The housing available to farmworkers varies by region. Grower-supplied
housing is still common in regions where migrant workers are employed.
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However, an increasing proportion of farmworkers lives in market-rate housing
within towns and even large cities.

Housing occupied by farmworkers includes both rural and urban residences,
much of it crowded and in poor repair. The literature demonstrates that this
housing increases the chances of exposures with negative health consequences.
These exposures include physical isolation, proximity to toxic waste disposal
sites, contaminated drinking water, poor air quality, structural defects, electrical
hazards, pest infestation, failure to meet minimal sanitation standards, presence
of mold and mildew, and pesticide contamination. Some workers live in circum-
stances not intended for human habitation, such as farm outbuildings,
unfinished garages, abandoned vehicles, crude shacks, and in the open.

Although the housing and health literature establishes the exposures
described earlier for nonfarmworker populations, very little research has exam-
ined how farmworker housing conditions affect the health status of the
occupants. Filling this research void should proceed from knowledge of where
workers live and the condition of their housing. While there is reasonably com-
prehensive knowledge of housing conditions for North Carolina and California,
information of comparable quality is sorely lacking for other regions. Criteria
for producing comparative data are found elsewhere.®®

Research Recommendations

Based on the review of the literature presented, the need for research on the
impact of farmworker housing conditions on health is clear.

Recommendation 1. New research is needed that simultaneously assesses hous-
ing conditions and the health status of resident farmworkers and their family
members. This effort should include, at a minimum:

Recommendation la: Housing conditions assessment should include in-home
measures used by local housing code or migrant housing inspectors, as well
as collection of environmental samples for relevant exposures (e.g., allergens
and pesticides).

Recommendation 1b: Health assessment should include all farmworkers, but
focus on the most vulnerable individuals, such as children, older adults,
and those with preexisting conditions of asthma or other respiratory diseases.
Health status measures should address both physical and mental health
outcomes likely associated with housing conditions. Research should
include evaluation of any healthy home interventions in the farmworker
population.

Recommendation 1c: Sampling should focus on variability within the farmwor-
ker population—including unaccompanied foreign-born workers, migrant
families, and settled families—as well as variability in housing types
(e.g., barracks, farmhouses, and trailers). Regional variability needs to be
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addressed so sufficient housing units and workers are sampled in different
areas of the country, to be able to characterize and contrast these areas.

Recommendation 2. A nationally valid cross-sectional survey of the condition of
housing currently utilized by farmworkers is needed. One possible approach
would be to extend the NAWS survey to include housing inspection for a
subset of NAWS participants. Another would be to nest a study of farm-
worker housing within the American Healthy Homes Survey, conducted by
the United States Department of Housing and Urban Development.

Policy Recommendations

Recommendation 1. Strengthen enforcement of health-related standards for
farmworker housing. Revise housing standards and housing code based on
research recommended above. Available evidence suggests that existing housing
regulations are inconsistently enforced for migrant housing. Whether this is
because of understaffing for inspections by regulatory agencies or weak penalties
invoked for housing that does not pass inspection, better enforcement is essential
for improving housing conditions. We recommend that the ratio of inspectors to
camps be substantially increased. Additional evidence, particularly from
repeated inspections,”*?%3* suggests that migrant housing in passable condition
at preoccupancy inspection deteriorates during the season as workers are in
residence. Thus, we recommend requiring inspections during occupancy.
Similarly, we recommend requiring water testing during the season to detect
contamination that may result from inadequate septic systems.

Proactive inspection and greater enforcement of existing housing codes is also
needed for housing in the local housing market occupied by farmworkers. The
current practice of inspections only in reaction to complaints is not adequate for
farmworker housing, because they are unlikely to know the procedures or be
willing to complain to local authorities. Better enforcement of code elements
related to crowding, and repair can reduce health risks for respiratory and infec-
tious disease, as well as injury. Enforcement must promote repairs, not evictions
of vulnerable workers.

Housing codes should be expanded to cover known hazards. In particular,
such codes should mandate healthier pest control strategies to restrict applica-
tion of pesticides within residences and institute integrated pest management
practices.

Recommendation 2. The public health and medical workforces serving the
farmworker population need to be strengthened. Health agencies should report
health problems that may be attributed to housing to the appropriate regulatory
agencies. Housing inspectors should inquire as to the health of the occupants
and make appropriate referrals. Training to understand the connections between
housing and health is needed at all levels of these workforces.
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Recommendation 3. Create positive incentives for enhancing the supply of
good-quality housing for farmworkers. This will require ongoing conversations
among various stakeholders: local and state housing and planning officials,
employers, farmworkers, builders, and others. Incentives could include, for
example, direct subsidies or tax benefits for builders and other groups involved
in supplying affordable housing.
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