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ABSTRACT. Substandard housing poses risks for health and safety. Few studies have
documented the housing conditions experienced by Latino farmworker families in the U.S.
The purpose of this analysis is to assess the quality of housing occupied by farmworker
families in eastern North Carolina and determine how individual and family characteristics
are associated with housing quality. Interviews were completed in six North Carolina counties
with 186 Latino farmworker households that included a child under the age of 18 to document
respondent, household, and dwelling characteristics. Most households were crowded, with
69.4% having more than one person per room (excluding bathrooms and kitchens). Dwellings
were often located adjacent to fields (46.0%), suffered from structural problems (e.g., 18.3%
had roof leaks), and lacked facilities and appliances (e.g., 26.9% did not have a working
oven). Most farmworker family dwellings did not meet the U.S. Department of Housing and
Urban Development’s minimum criteria for health and safety. Respondents in their thirties,
who lived in North Carolina for less than five years, moved two or more times in the past year
to follow crops, and lived in grower-provided housing had the poorest housing quality. These
results demonstrate that North Carolina Latino farmworker families lack adequate housing.
Further research is needed to evaluate farmworker housing conditions in all areas of the U.S.,
and to document the relationship of these housing conditions to health outcomes. The
collaboration of researchers, advocates, policy makers, housing developers, health care
providers, and educators is needed to improve the housing conditions of farmworker families.

Keywords. Environmental health, Farmworkers, Health disparities, Housing quality, Lati-
nos, Minority health, Occupational health.

ubstandard housing threatens the health of adults and children (Bashir, 2002;

Krieger and Higgins, 2002; Saegert and Evans, 2003; Shaw, 2004). Substandard

housing refers to dwellings with structural deficiencies, such as deterioration of
walls, roof, or foundation; broken or out—of-square windows or doors; and in severe cir-
cumstances, non—functioning plumbing and faulty electrical wiring. Crowding and un-
sanitary conditions (e.g., pest infestations or lack of adequate waste disposal facilities)
contribute to the spread of infectious disease. Exposure to environmental toxins that are
often present in substandard housing can result in chronic health problems. Structural or
electrical deficiencies increase the likelihood for injury. Damp, moldy, and cold indoor
environments may be associated with anxiety and depression, as well as atopic diseases
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such as asthma and eczema. Poor housing quality may also exacerbate poor health by in-
hibiting health—promoting behaviors.

Children are particularly vulnerable to the negative consequences of substandard and
crowded housing. Children spend up to 90% of their time indoors, and their unique be-
havioral patterns and biological vulnerabilities yield proportionally greater exposure to
environmental toxins compared to adults (Landrigan, 2001; U.S. EPA, 2002). Exposure
to toxins early in life is more likely to lead to disease than the same exposure later in life
(Dedman et al., 2001). Unaffordable housing, because it forces the allocation of more re-
sources towards obtaining shelter, increases the risk of food insecurity and malnutrition
(Quandt et al., 2004a).

Minorities and people with low income are more likely to live in substandard housing
than whites and the more affluent (Kreiger and Higgins, 2002; HAC, 2004). While most
housing and health research in the U.S. has focused on minority and low—income popula-
tions in urban areas, few studies have focused on housing conditions for minority and
low—income populations in rural areas (HAC, 2004). This housing research is hampered
by the lack of universal definitions for such variables as crowding and reference stan-
dards for housing quality.

Little research has systematically evaluated the conditions in which farmworkers live
or how housing conditions are related to farmworker health. All dwellings of farmwork-
ers residing in “migrant housing” (that is, available only to migrant farmworkers, not the
general population) are subject to federal and state regulations and annual inspection
(OSHA, 1996), regardless of the number of farmworkers employed or housed. Seasonal
farmworkers and those who migrate but do not live in locales considered migrant housing
do not have such protections. Most farmworkers are foreign born (78%), identify them-
selves as Latino (83%), and are native Spanish speakers with limited English language
skills (Carroll et al., 2005). Although some farmworkers migrate from Mexico each year,
leaving their families, many live with their families in the U.S.; 63% of those who have
children are accompanied by at least some of these children. Almost one—third of farm-
worker families live below poverty guidelines, earning an average of $15,000 to $17,449
a year (Carroll et al., 2005).

Farmworkers generally have compromised health status, resulting from occupational
and environmental exposures (Villarejo, 2003), and poor housing exacerbates several of
these health problems. Crowding and poor sanitation increase the risks of infectious dis-
eases, such as tuberculosis (Ciesielski et al., 1991; CDC, 1992), and skin disease (Krejci—
Manwaring et al., 2006). Substandard housing promotes pesticide use, as well as injuries
among farmworkers (Quandt et al., 2004b; Arcury et al., 2006). Crowding increases
stress, undermining mental health (Arcury and Quandt, 2007; Grzywacz et al., 20006).

The existing studies of farmworker housing document that it is often crowded, in dis-
repair, infested with insects and rodents, lacking basic facilities and appliances, located
near fields, and costly (Harrison, 1995; Peck, 1999; HAC, 2001; Holden, 2002; Bradman
et al., 2005; Early et al., 2006). They also demonstrate that farmworkers experience sig-
nificant housing disparities in comparison to the U.S. general and rural populations, and
have housing problems that are unique and complex (Bradman et al., 2005; Early et al.,
2006). Detailed local surveys are needed in order to determine farmworker communities
with the greatest housing needs and tailor housing assistance to the needs of distinct farm-
worker subgroups (HAC, 2001). This study will provide such a detailed local study. The
purpose of this study is to assess housing characteristics for farmworker families in east-
ern North Carolina using a measure constructed from housing performance requirements
and determine how individual and family characteristics are associated with housing
quality. Besides adding region—specific data to the literature, this study will demonstrate
a measure of housing quality that can be used in other regions.
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Method

Data for this analysis are from Casa y Campo, a community—based farmworker pesti-
cide safety education project. The project was a collaboration among the Wake Forest
University School of Medicine, the North Carolina Farmworkers Project (a non—profit
advocacy and service organization), and Student Action for Farmworkers (a non—profit
educational and advocacy organization). One goal of Casa y Campo was to conduct re-
search on environmental health problems identified by community members. Housing
quality was an important concern identified by the community.

Sampling and Recruitment

Respondents were recruited from Duplin, Harnett, Johnston, Sampson, Wake, and
Wayne counties in eastern North Carolina. Agriculture in this region is dominated by the
production of tobacco, sweet potatoes, cucumbers, and other vegetables. In 2000, the six
counties had over 30,000 farmworkers and their dependents, nearly one—fifth of the
state’s farmworker population (Larson, 2000). Eligible respondents had at least one child
under the age of 18 residing in the household and had been either employed in farm work
during the previous year or were residing with another adult who had been employed in
farm work during the previous year. In each household, the female head of household was
interviewed; if she was unavailable, the male head of household was interviewed.

Eight staff members from the two community—based organizations employed a site—
based method of recruitment, locating respondents at Migrant Head Start centers,
churches, laundromats, and residential concentrations such as trailer parks (Arcury and
Quandt, 1999). This sampling method is appropriate for hard-to—find populations (Par-
rado et al., 2005). Briefly, site—based sampling provides for researchers to create a list of
the possible places one might encounter farmworkers families. A number of families to
be recruited in each site is then decided, proportionate to the number of families estimated
to be living there. While data to calculate a precise participation rate are not available,
participation is quite high because of the time invested by the community collaborators
in setting up personal relationships in the farmworker community.

Respondents were told they would receive a small gift, a bag of food, at the end of the
study. Study procedures were approved by the Wake Forest University School of Medi-
cine Institutional Review Board.

Data Collection

Questionnaire data were collected from July through August, 2004. Interviews were
conducted in the language chosen by the respondent (Spanish in all cases) in respondents’
homes. Only one respondent per household was interviewed. Data were collected on re-
spondent characteristics, household characteristics, and dwelling quality. Interviews
took approximately 25 minutes to complete.

Measures

Respondent characteristics (table 1) included gender, age, country of origin, marital
status, educational attainment, current employment, length of residence in North Caroli-
na, times moved within the past year for any reason, and times moved within the past year
to follow crops. Household characteristics (table 2) included tenure, years lived in current
dwelling, number of people in household, number of adults in household, number of chil-
dren in household, crowding (number of people per room excluding kitchen and bath)
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Table 1. Respondent characteristics, farmworker
families (N = 186) in eastern North Carolina, 2004.

Respondent Characteristics n %
Gender Female 172 92.5
Male 14 7.5
Age Less than 30 years 87 46.8
30 to 39 years 66 35.5
40 years or older 33 17.7
Country of origin Mexico 172 92.5
United States 11 59
Guatemala 3 1.6
Marital status Married or living as married 173 93.0
Single or divorced 13 7.0
Educational attainment None 11 59
Primary 118 63.4
Secondary 38 20.4
Preparatory or higher 19 10.2
Current employment Not employed 47 25.3
Employed part time 38 20.4
Employed full time 101 54.3
Length of residence Less than 1 year 38 20.4
in North Carolina 1to 5 years 66 35.5
More than 5 years 82 44.1
Times moved in last year 0 99 53.2
for any reason 1 40 21.5
2 or more 47 25.3
Times moved in last year 0 124 66.7
to follow crops 1 30 16.1
2 or more 32 17.2

(HAC, 2001), number of people per bedroom, and number of people per bathroom.
Dwelling characteristics (table 3) included dwelling type, proximity to farm fields, num-
ber of rooms excluding kitchen and bathroom, number of bedrooms, number of bath-
rooms, structural conditions, condition of windows, condition of doors, condition of
paint, type of heating system, lack of appliances and fixtures, and presence of vermin or
rodent infestation.

A measure for housing quality was created using the Housing Quality Standards pro-
mulgated by the U.S. Department of Housing and Urban Development (HUD) for the
Housing Choice Voucher Program. This program is the federal government’s major pro-
gram for assisting very low—income families to afford decent, safe, and sanitary housing
in the private market (www.hud.gov/offices/pih/programs/hcv/). The Housing Quality
Standards describe 13 performance requirements. This study collected data to evaluate
six of the performance requirements: sanitary facilities, food preparation and refuse dis-
posal, space and security, thermal environment, structure and roof materials, and sanitary
condition. To meet the performance requirement for sanitary facilities, the dwelling
needed to include an indoor toilet. To meet the performance requirement for food prepa-
ration and refuse disposal, the dwelling unit needed to have a kitchen, a stove and oven,
and a refrigerator. To meet the performance requirement for space and security, the dwell-
ing needed a minimum of a living room, kitchen, and bathroom, at least one bedroom for
every two persons, lockable windows, and lockable doors. To meet the
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Table 2. Household characteristics, farmworker families (V= 186) in eastern North Carolina, 2004.

Household Characteristics n %
Tenure Grower—provided 41 22.0
Rented 97 52.2
Owned 48 25.8
Years lived in current dwelling Less than 1 year 77 41.4
1to 5 years 92 49.5
More than 5 years 17 9.1
Number of people in household 2o0r3 36 19.4
4or5 84 45.1
6 or more 66 355
Number of adults in household 1 6 32
2 86 46.2
3 41 22.0
4 or more 53 28.5
Number of children in household 1 65 34.9
2 56 30.1
3 or more 65 34.9
Crowding 1 or fewer persons per room 57 30.6
More than one person per room 129 69.4
Number of people per bedroom 2 or fewer 103 55.4
3 or more 83 43.6
Number of people per bathroom No bathroom 11 5.9
Less than 3 45 24.2
3t05 94 50.5
6 or more 36 19.4

performance requirement for thermal environment, the dwelling unit needed to provide
adequate heat, and safe heat. Adequate heat was measured by asking respondents whether
or not their heating source(s) kept them warm during the winter. Safe heat sources in-
cluded central heating, a fireplace or wood stove, and electric space heaters. Unsafe heat
sources included non-vented kitchen stoves and kerosene space heaters. To meet the per-
formance requirement for structure and roof materials, the dwelling unit must not have
had any serious defects such as holes in the roof, interior or exterior walls, and floors. To
meet the performance requirement for sanitary condition, the dwelling unit must have
been free of vermin and rodent infestation, including cockroaches, water bugs, fleas,
ticks, mice, and rats.

If any component of a performance requirement did not meet the Housing Quality
Standards, the dwelling received a “0”. If all the components for a performance require-
ment were met, the dwelling received a “1”. Performance requirement scores were tallied
to calculate a Housing Quality Score; thus, each dwelling received a Housing Quality
Score of 0 (worst; met none of the performance requirements) to 6 (best; met all of the
performance requirements). To account for those houses not occupied when heating was
needed, the Housing Quality Scores were divided by the number of performance require-
ments with complete data (five or six). Then, the scores were categorized by the dividing
the scores into thirds based on approximate tertiles. The first bracket, the “best” housing,
included the scores from 0.61 through 1.00. The middle bracket included housing with
scores from 0.33 through 0.60. The third bracket, the “worst” housing, included homes
with scores less than 0.33. The decision to categorize the outcome acknowledges the fact
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Table 3. Dwelling characteristics, farmworker families

(N = 186) in eastern North Carolina, 2004.[2]

Dwelling Characteristics n %
Dwelling type Mobile home 155 83.3
One-family detached house 23 12.4
Barrack/small apartment 4 2.1
Proximity to farm fields Next to house or across road 85 45.7
Between 1/4 and 1 mile 64 34.5
More than 1 mile 25 13.5
Number of rooms 1to3 100 53.8
4 or more 86 46.2
Number of bedrooms lor2 109 58.6
3 or more 77 41.4
Number of bathrooms 0 11 5.9
1 110 59.1
2 or more 65 35.0
Structural condition(®] Roof leaks 34 18.3
Interior walls have holes 37 19.9
Exterior walls have holes 27 14.5
Floors have holes 27 14.5
Condition of windowsl(b] Do not open and close properly 36 19.3
Do not have locks 60 323
Have broken glass 69 371
Do not have screens that fit 101 54.3
Screens with holes/no screens 77 41.4
Condition of doors[®] Do not open and close properly 16 8.6
Do not have locks 28 15.1
Do not have screens 116 62.4
Condition of paint[b] Exterior paint peeling 71 38.2
Interior paint peeling 41 220
Window frame paint peeling 44 23.7
Heating systeml[b] Central heating 93 58.9
Fireplace or wood stove 13 8.2
Kitchen stove 24 15.2
Kerosene space heater 53 33.8
Electric space heater 55 35.0
Lack of appliances and fixtures[®] No working stove 9 4.8
No working oven 50 26.9
No working refrigerator 15 8.1
No working washing machine 63 339
No working dryer 124 66.7
Presence of vermin or rodent Present 136 73.1
infestation Not present 50 26.9

[2] Some values may not sum to 186 because of missing data.
[bl Dwellings can be in more than one category.

that only a subset of HUD housing performance indicators were assessed, and to better

characterize the overall quality of farmworker housing.
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Analysis

Percentages were computed to describe the sample, characteristics of participants’
households, and individual characteristics of dwellings indicative of housing quality. The
bivariate association of each of the individual and household characteristics with the cate-
gorical indicator of housing quality was explored. These bivariate analyses did not in-
clude some household characteristics (e.g., number of people per bathroom) because they
are indicators of housing quality, the dependent variable. Factors associated with housing
quality (p < 0.10) are reported. A multinomial logistic regression model was then fit to
identify characteristics associated with living in the “worst” and “moderate™ in contrast
to the “best” quality housing. Following the model building strategy of Hosmer and Le-
meshow (1989), all variables with a p—value less than or equal to 0.25 and that were not
strongly inter—correlated (Spearman correlation < 0.50) were included in the multivariate
analyses. All analyses were completed using SPSS version 12.0 (SPSS, Inc., Chicago,
11.).

Results
Respondents

Respondents were largely women (92.5%) (table 1). Most were young, with 46.8%
under age 30. Most were from Mexico (92.5%), married or living as married (93.0%),
and had a primary education (63.4%) or less (5.9%). One—fourth were not employed,
while over half (54.3%) were employed full-time. Respondents were mobile; 20.4% had
resided in North Carolina for less than one year, and 35.5% for one to five years. More
than two-fifths (46.8%) reported having moved one or more times within the past year,
and one-third (33.3%) reported having moved one or more times in order to follow crops.

Households

Homeownership was low (25.8%) (table 2). About half (52.2%) rented their dwelling,
and 22.0% lived in housing provided by the grower for whom they worked. Two—fifths
of the households had lived in their dwelling for less than one year. Half had lived in their
dwelling between one and five years. Very few (9.1%) had lived in their dwelling for
more than five years. Household size ranged from 2 to 11 people, with a mean of 5.18
(SD = 1.9). Over one—quarter (28.5%) of the households had four or more adults, with
22.0% having three adults; over one—third (34.9%) had three or more children. The ma-
jority of households (69.4%) were crowded, defined as having more than one person per
room. Crowded bedrooms (more than two people per bedroom) were prevalent (43.6%).
More than half (50.5%) shared one bathroom among three people, and many households
(19.4%) shared one bathroom among six or more people.

Dwellings

Most dwellings were mobile homes (83.3%) and were often located adjacent to farm
fields (45.7%) (table 3). Dwellings were typically small, with over half having three or
fewer rooms (53.8%) and one or two bedrooms (58.6%). Eleven (5.9%) had no bathroom,
and most had a single bathroom (59.1%). Structural problems included leaking roofs
(18.3%) and holes in the exterior walls (14.5%), interior walls (19.9%), or floors (14.5%).
Often windows did not open and close properly (19.3%), did not have locks (32.3%), had
broken glass (37.1%), had screens that did not fit (54.3%), or had screens with holes or
no screen at all (41.4%). Similarly, doors did not open and close properly (8.6%), have
locks (15.1%), or have screens (62.4%). Peeling paint was present on the exterior of the
dwellings (38.2%), the interior of the dwellings (22.0%), and on window frames (23.7%).
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Table 4. Farmworker housing conditions compared to HUD performance
requirements, eastern North Carolina, 2004 (V = 186).

Meets HUD Performance Requirements

Performance Requirements n %

Sanitary facilities[?] 177 95.2
Food preparation and refuse disposal 131 70.4
Kitchen[®] 176 94.6
Stove and ovenl¢] 136 73.1
Refrigeratorld] 171 91.9
Space and security 68 36.6
Adequate roomsl¢] 174 93.5
Adequate sleeping quarterslf] 103 55.4
Lockable windows!8! 126 67.7
Lockable doors!h] 158 84.9
Thermal environmentli] 74 39.8
Adequate heatli] 138 74.2
Safe heatlk] 85 45.7
Structure and materials 123 66.1
Roofll] 152 81.7
Outside walls[m] 159 85.5
Inside walls[™] 149 80.1
Floors[m] 159 85.5
Sanitary condition[n] 50 26.9

[a] The dwelling unit must have an indoor toilet within the unit.

[b] The dwelling unit must have suitable space and equipment to store, prepare, and serve food in a sanitary
manner.

[c] The dwelling unit must have a stove and a range (however, a microwave may be substituted).

[d] The dwelling unit must have a refrigerator of appropriate size for the family.

[e] At a minimum, the dwelling must have a living room, kitchen, and bathroom.

[fl The dwelling unit must have at least one bedroom/sleeping room for every two persons.

[e] Dwelling unit’s windows that are accessible from the outside must be lockable.

[h] Exterior doors to the unit must be lockable.

[l 28 participants (15.2%) did not live in the dwelling when heat was needed.

[il" The dwelling unit must be able to provide a thermal environment that is healthy for the human body. It
must provide adequate heat.

[kl There must be a safe system for heating the dwelling unit. The dwelling must not contain unvented room
heaters that burn gas, oil, or kerosene. Electric heaters are acceptable.

[ The roof must be structurally sound and weatherproof.

[m] Ceilings, walls, and floors must not have any serious defects such as severe bulging or leaning, large
holes, loose surface materials, surface buckling, missing parts, or other serious damage.

[n] The dwelling must be free of vermin and rodent infestation. This includes cockroaches, waterbugs,
fleas, ticks, mice, and rats.

More than half of the dwellings (58.9%) had central heat, while the remainder used one
or more alternative methods such as fireplace or wood stove (8.2%), a kitchen stove
(15.2%), kerosene space heater (33.8%), or electric space heater (35.0%). For a few, the
heat source was insufficient (8.1%). Several had not lived in the dwelling when heat was
needed (15.2%). Several lacked functioning appliances such as stoves (4.8%), ovens
(26.9%), refrigerators (8.1%), washing machines (33.9%), or dryers (66.7%).

Housing Quality

Many dwellings did not meet the performance requirements (table 4). Most dwellings
(95.2%) had an indoor toilet and therefore met the performance requirement for sanitary
facilities. Many (70.4%) met the requirement for food preparation and disposal. Fewer
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Table 5. Correlates of housing quality, farmworker
families (V = 186), eastern North Carolina, 2004.

Housing Quality

Worst Moderate Best
(<0.33) (0.33-0.60) (0.61-1.00)
Predictor n % n % n % p Valuel2]
Total 51 274 42 226 93 50.0
Age 0.012
Less than 30 years 24 276 29 333 34 39.1
30 to 39 years 17 258 10 152 39 59.1
40 years or older 10 303 3 9.1 20 60.6
Length of residence in North Carolina 0.081
Less than 1 year 11 289 12 31.6 15 39.5
1to 5 years 23 348 15 227 28 424
More than 5 years 17 20.7 15 183 50 61.0
Number of times moved last year, any reason 0.005
0 33 333 15 152 51 51.5
1 3 7.5 13 325 24 60.0
2 or more 15 319 14 298 18 38.3
Number of times moved last year for crops 0.001
0 36 29.0 21 169 67 54.0
1 2 6.7 9 30.0 19 63.3
2 or more 13 40.6 12 375 7 21.9
Tenure 0.003
Grower—provided 14 341 14 341 13 31.7
Rented 32 33.0 17 175 48 49.5
Owned 5 10.4 1 229 32 66.7
Length of time in current home 0.039
Less than 1 year 18 234 24 312 35 455
1to 5 years 30 326 12 13.0 50 54.3
More than 5 years 3 17.6 6 353 8 47.1

[2]  p-values based on chi-squared tests of association.

dwellings (36.6%) provided sufficient space and security, or a suitable thermal environ-
ment (39.8%). Two—thirds (66.1%) of dwellings met the performance requirement for
structure and materials. One—quarter (26.9%) of dwellings met the sanitary condition
performance requirement. The distribution of performance requirement total scores was
(0, worst) no dwellings, (1) 20 dwellings, (2) 39 dwellings, (3) 34 dwellings,
(4) 56 dwellings, (5) 23 dwellings, and (6, best) 14 dwellings.

Participant age, length of residence in North Carolina, number times moved in the past
year (in general as well as to follow crops), tenure, and length of time in current home
were all associated with housing quality (table 5). Recognizing that several of these fac-
tors are intercorrelated, each was included in a multinomial logistic regression model to
identify factors that were independently associated with “worse” and “moderate” hous-
ing quality (table 6). Two factors differentiated individuals in the worst versus best hous-
ing quality. Relative to individuals who have moved two or more times to follow crops,
being in the worst quality housing was less common for those who never moved (p < 0.10)
and those who moved only once. Being in the worst quality housing was also lower for
individuals who were owners than for those in grower—provided housing. Three factors
differentiated individuals in moderate and the best quality housing. Being in
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Table 6. Multinomial logistic regression model predicting “worst” and “moderate”
housing quality for farmworker families in eastern North Carolina.

Worst versus Moderate versus
Best Housingl2] Best Housingl2]
b SE b SE
Age
Less than 30 years Reference Reference
30 to 39 years -0.27 0.46 —1.27%** 0.51
40 years or older -0.02 0.58 —2.11%%* 0.76
Length of residence in North Carolina
Less than 1 year Reference Reference
1to 5 years 0.37 0.72 0.06 0.66
More than 5 years -0.14 0.76 -0.33 0.68
Number of times moved in last year for any reason
0 0.94 0.78 0.27 0.74
1 -0.91 0.85 0.07 0.67
2 or more Reference Reference

Number of times moved in last year to follow crops

0 -1.50* 0.80 -1.36* 0.74
1 —2.42%% 1.04 -1.28 0.83
2 or more Reference Reference
Tenure
Grower—provided Reference Reference
Rented -0.76 0.56 -1.20%* 0.59
Owned =2 11%%* 0.71 -0.62 0.65
Length of time in current home
Less than 1 year Reference Reference
1to 5 years -0.12 0.67 -0.73 0.65
More than 5 years -0.70 1.03 0.73 0.93
Intercept 1.34 0.72 1.98 0.74

[a] *=p<0.10; ** = p < 0.05; and *** = p < 0.01 (two—tailed, based on Wald statistics).

moderate (as opposed to the best) quality housing was less common for adults aged 30
to 39 and those over 40 in contrast to those less than 30. Relative to individuals who
moved two or more times in the past year to follow crops, those who did not move were
less likely to be in moderate housing (p < 0.10). Individuals who rented, relative to those
in grower—provided housing, were less likely to be in moderate quality housing.

Discussion

Many farmworker families in eastern North Carolina live in substandard housing. The
results of this study are comparable to findings from other studies evaluating housing for
farmworker populations that show their housing is in disrepair, lacks basic facilities and
appliances, and is crowded (Harrison, 1995; Peck, 1999; HAC, 2001; Holden, 2002;
Bradman et al., 2005; Early et al., 2006). The results also indicate that much of the hous-
ing for farmworker families in eastern North Carolina does not meet minimum require-
ments for health and safety. This study also delineates how characteristics of farmworker
families are associated with housing quality, showing that farmworkers less than 30, who
move frequently to follow crops, and who live in grower—provided housing had poorer
housing quality.
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Farmworkers and their families experience complex housing problems similar to oth-
er rural, poor minorities, such as limited housing stock, limited rental housing, and poor
quality housing. Farmworkers are also a special population with unique characteristics
that affect their housing needs: they have lifestyles that demand frequent moving, cultural
characteristics and languages that differ from the majority population, and access to spe-
cial housing types (i.e., camps controlled by their employers) (Holden, 2001).

Housing arrangements reported in this study were comparable to those in the most re-
cent National Agricultural Workers Survey (Carroll et al., 2005). In the national survey,
21%, 58%, and 19% of workers lived in grower—provided, non—employer rental, and
worker—owned housing, respectively; compared to 22%, 52%, and 26% in the current
study.

Grower—provided is a housing type unique to farmworkers and their families. Tradi-
tionally, the need to temporarily house farmworkers and their families that migrate for
work has been met by growers who have provided housing. In recent years, there has been
a decline in the number of growers providing housing. This study demonstrates that farm-
worker families residing in grower—provided housing were likely to live in poorer quality
dwellings compared to those living in owner—occupied housing. This is surprising, as
“migrant housing,” such as that supplied by growers, is subject to federal regulation and
annual inspection (OSHA, 1996). However, the North Carolina Department of Labor,
which is responsible for migrant housing inspections, has insufficient staffing to inspect
all housing. In addition, housing is inspected before occupancy; conditions may change
once the housing is occupied. Research on non—farmworker populations has demon-
strated that the type of housing in which low—income families reside (e.g., owner—occu-
pied, privately rented, or public housing) adversely affects their health outcomes (Bashir,
2002). Because grower—provided housing tends to be poorer quality and because re-
search in other populations indicates that housing type is associated with health outcom-
es, farmworker families living in grower—provided housing, especially children, may be
at great risk for adverse health outcomes.

Rental units are an important part of the housing stock for households who cannot af-
ford to purchase their own homes, or need flexibility due to their employment, lifestyle,
or family size that cannot be met through homeownership. However, the rural rental stock
and needs of rural renters are often overlooked (HAC, 2000). Rental housing is an impor-
tant option for farmworker families because many have occupational demands and life-
styles that require them to move often, establish temporary homes, and seek housing in
multiple locations throughout the year. Approximately one-third of farmworker families
in this study had moved at least once in the previous year to follow crops, and these fami-
lies were more likely to live in poor quality housing than the other farmworker families.
Nationally, in 2001-2002, 42% of all farmworkers migrated for work (Carroll et al.,
2005). Those families who had resided in North Carolina for fewer than five years were
also more likely to live in poorer quality housing than other families. These families may
not have the financial or social resources to secure adequate housing.

Homeownership rates are higher among rural households than among general U.S.
households. However, farmworkers have very low rates of homeownership compared to
the U.S. general and rural populations (HAC, 2001). Approximately 75% of rural house-
holds live in owner—occupied dwellings, compared to 66% of general households. One-
fourth of farmworker families in this study lived in owner—occupied dwellings.
Homeownership may not be a goal for some farmworker families (e.g., those that migrate
or intend to return to their country of origin); however, other farmworker families
(e.g., seasonal farmworkers) that are settled may seek to own their own homes in the U.S.
They experience similar barriers to homeownership as other rural renters (e.g., low in-
come), as well as unique barriers (e.g., limited ability to speak English) (Krivo, 1995).
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An important concern for farmworker families that reside in poor housing conditions
is their health, especially children’s health. With the data for non-farmworker popula-
tions that document that housing is an agent for health, safety, and positive life outcomes,
farmworkers and their families are vulnerable to health consequences associated with
poor quality housing (Shaw, 2004). Furthermore, farmworker families may also encoun-
ter special health risks related to their housing, including pesticide exposure and crowd-
ing (Quandt et al., 2004b; Arcury et al., 2005; Arcury et al., 2006; Early et al., 2006).

Pesticide exposure among farmworker families is a major concern. Prolonged expo-
sure to pesticides, even in small amounts, increases the risks of infertility, birth defects,
neurological damage, and cancer (Eskenazi et al., 1999; Alavanja et al., 2004; Kamel and
Hoppin, 2004). Farmworkers are exposed to pesticides through their labor, and their fam-
ilies are exposed to these pesticides through take—home pathways (Quandt et al., 2004b,
2006; Rao et al., 2006). Because farmworker families often live adjacent to farm fields,
they are further exposed to agricultural pesticides through drift (Fenske et al., 2002). In
addition, because their housing units are poor quality and often have insect and rodent
infestations, farmworkers’ exposure to residential pesticides is substantial (Quandt et al.,
2004b, 2006). Features of their inadequate housing, such as the lack of laundry facilities
or few bathrooms, may inhibit farmworkers from practicing safe pesticide behaviors,
such as proper laundering practices to remove pesticides and showering when returning
home from the fields (Grieshop et al., 1994; Arcury et al., 2001). The housing of respond-
ents in the current study was characterized by a number of these factors associated with
pesticide exposure: proximity to fields, inadequate bathing and laundry facilities, and
pest infestations.

Crowding is a major problem for farmworker households. Crowding increases the
spread of infectious disease (e.g., skin or respiratory infections) and exposure to environ-
mental toxins (e.g., pesticides). Rates of crowding among farmworker households are
high, and the reasons for crowding are not entirely understood. In rural areas of the U.S.,
crowding results from a lack of affordable housing units. It has been suggested that
crowding in farmworker households reflects cultural preferences in living arrangements
(Myers et al., 1996). Other research suggests that farmworker families believe their hous-
ing is crowded and that is has a detrimental effect on their quality of life (Early et al.,
2006). Little is known about how farmworker families make decisions about their living
arrangements.

The results of this study contribute to the understanding and documentation of the
unique and complex housing problems encountered by farmworkers and their families.
The results provide new and significant insight into farmworker family housing condi-
tions in eastern North Carolina by evaluating housing quality and considering which
farmworker families have the greatest housing needs. In addition, the use of HUD perfor-
mance requirements suggests a means of comparing farmworker housing in different
areas, as well as comparing farmworker with non—farmworker housing. Efforts to im-
prove farmworker housing will likely have a notable impact on the quality of life for
farmworkers and their children.

Despite its contributions, this study is limited by several factors. First, the lack of a uni-
versal definition or guidelines regarding what is standard or substandard housing makes
both measuring housing quality and comparison of farmworker housing across studies
difficult. This study adapted a housing quality measure from the Housing Quality Stan-
dards put forth by HUD to provide “decent, safe, and sanitary” housing for low—income
families participating in Section 8 rental assistance. Second, the housing quality score
used in this study included only six of the 13 performance requirements set forth by HUD
because data were not collected for the remaining seven performance requirements.
While a comprehensive evaluation of housing quality would have been preferred, it is im-
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portant to note that only 7.5% of participants passed these six performance requirements,
thus reinforcing the overall poor state of farmworker family housing. Third, this study
employed a site—based approach to locate participants. Farmworkers are a hidden and rel-
atively inaccessible population (Kamel et al., 2001), and due to the dispersed nature of
farmworker residences, a standard random sample design could not be employed. There-
fore, the sample may not be representative of the farmworker population. Future housing
and health studies within farmworker populations may benefit from a cluster sampling
method in order to evaluate neighborhood-level characteristics of housing and commu-
nity health. Finally, this study used self-reported data and would have been strengthened
by direct observation of housing units.

More research is needed to evaluate the housing conditions of farmworker families,
as well as other farmworker subgroups (e.g., unaccompanied single men) and farmwork-
er populations in other areas of the U.S. Research needs to address the relationship be-
tween housing and health specifically for farmworkers and their families, and should
incorporate the interplay between environmental housing conditions and health behavior.
Research should also address farmworkers’ and their families’ beliefs about housing in
the U.S., as well as how they make decisions about their living arrangements in order to
comprehensively and holistically understand and address their housing needs.

This research supports calls for action to improve housing of farmworkers. This can
be accomplished through the collaboration of researchers, advocates, and policy makers,
as well as housing developers, health care providers, and educators who serve the farm-
worker population and can improve the housing conditions of farmworker families.
Farmworker families reside in poor housing because regulations for grower—provided
housing are not being enforced and because the rural areas in which they live and work
lack adequate housing infrastructure. Construction of housing for low—income families
is needed in rural areas. Provision of short—term housing is needed to meet the specific
needs of migrant families.
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