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Background The quality of housing provided to migrant farmworkers is often criti-
cized, but few studies have investigated these housing conditions. This analysis exam-
ines housing regulation violations experienced by migrant farmworkers in North
Carolina, and the associations of camp characteristics with the presence of housing
violations.
Methods Data were collected in183 eastern North Carolina migrant farmworker
camps in 2010. Housing regulation violations for the domains of camp, sleeping room,
bathroom, kitchen, laundry room, and general housing, as well as total violations were
assessed using North Carolina Department of Labor standards.
Results Violations of housing regulations were common, ranging from 4 to 22 per
camp. Housing regulation violations were common in all domains; the mean number
of camp violations was 1.6, of sleeping room violations was 3.8, of bathroom viola-
tions was 4.5, of kitchen violations was 2.3, of laundry room violations was 1.2, and of
general housing violations was 3.1. The mean number of total housing violations was
11.4. Several camp characteristics were consistently associated with the number of
violations; camps with workers having H-2A visas, with North Carolina Department of
Labor Certificates of Inspection posted, and assessed early in the season had fewer
violations.
Conclusions These results argue for regulatory changes to improve the quality of
housing provided to migrant farmworkers, including stronger regulations and the more
vigorous enforcement of existing regulations. Am. J. Ind. Med. 55:191–204, 2012.
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INTRODUCTION

The number of migrant farmworkers employed in the

United States is large, and these farmworkers are essential

for the production of food and fiber across the country

[Carroll et al., 2005; Kandel, 2008]. However, migrant

farmworkers experience high rates of exposure to environ-

mental as well as occupational hazards [Quandt et al.,

2006]; they endure high rates of occupational injury and

illness [Villarejo, 2003; Steege et al., 2009]; and they have

limited access to health services [Arcury and Quandt,

2007]. A major source of occupational and environmental

exposures for migrant farmworkers is their housing [Vil-

larejo et al., 2010], who provides housing to farmworkers

varies in different regions. In California, most migrant

farmworkers must find their own housing [Villarejo,

2011]. In the Atlantic Coast states, farmers generally pro-

vide housing for the migrant farmworkers whom they em-

ploy [Arcury and Marı́n, 2009]. In all areas of the country,

the quality of migrant farmworker housing is often cited

as a concern by those who provide health and other ser-

vices to this population. However, little research has docu-

mented farmworker housing quality. The few studies that

have investigated housing conditions universally decry the

abysmal state of this housing [Harrison, 1995; Peck, 1999;

Housing Assistance Council, 2001; Holden, 2002; Jones,

2004; Early et al., 2006; Flocks and Burns, 2006; Zie-

barth, 2006; Gentry et al., 2007].

Reasons for concern about migrant farmworker hous-

ing are both ethical and practical. Ethically, adequate

housing is a basic human right; and the provision of ade-

quate housing reflects occupational justice [United

Nations, 1991; World Health Organization, 2006]. Practi-

cally, housing quality is important to health [Collins,

1993; Krieger and Higgins, 2002; Evans, 2003; Shaw,

2004; Bradman et al., 2005; Chew et al., 2006]. Poor

housing increases the risks for injury, the transmission of

infectious disease, exposure to toxicants, such as pesti-

cides and lead, exposure to mold and particulates that in-

crease the risk of respiratory disease, and mental illness

[Collins, 1993; Krieger and Higgins, 2002; Evans, 2003;

Shaw, 2004; Bradman et al., 2005; Chew et al., 2006].

Migrant Farmworkers: Definition
and Characteristics

Migrant farmworkers are individuals who establish a

temporary residence for the purpose of employment in ag-

riculture on a seasonal basis. Migrant farmworkers may

move within a state, between states, or internationally. Al-

though migrant farmworkers in the United States number

in the hundreds of thousands, their exact numbers are not

known [Kandel, 2008]. Migrant farmworkers in the United

States are largely Latino immigrants, with the majority

from Mexico [Carroll et al., 2005]. Most migrant farm-

workers are men. Many have little formal education. An

increasing number of farmworkers speak an indigenous

language rather than Spanish as their primary language

[Carroll et al., 2005; Farquhar et al., 2008, 2009].

About one-half of migrant farmworkers do not have

the appropriate documents to work in the United States

[Carroll et al., 2005]. The H-2A visa program is the only

current agricultural guest-worker program. This program

allows individuals to work for a specific agricultural em-

ployer for a determined period; individuals with H-2A

visas must return to their home nation each year. The

number of migrant farmworkers with H-2A visas varies

among states; North Carolina has a relatively large num-

ber of farmworkers with H-2A visas.

Migrant Farmworker Housing:
Current Knowledge

Although migrant farmworkers make up 38% of all

agricultural workers [US Department of Agriculture Eco-

nomic Research Service, 2008], systematic documentation

of migrant farmworker housing characteristics and quality

is limited. A few studies have examined the housing of

seasonal farmworker families in California [Bradman

et al., 2005, 2007] and in North Carolina [Quandt et al.,

2004; Early et al., 2006; Gentry et al., 2007]. Flocks and

Burns [2006] commented on migrant farmworker housing

policy, and Villarejo [2011] has reviewed the history of

migrant farmworker housing in California.

Analyses of migrant farmworker housing have been

based on national and regional data [Housing Assistance

Council, 2001; Holden, 2002], as well as being focused on

California [Villarejo, 2011], Minnesota [Ziebarth, 2006],

and North Carolina [Vallejos et al., 2011]. Each of these

analyses documented severe problems with migrant farm-

worker housing. For example, the Housing Assistance

Council [2001] and Holden [2002] found that over half of

farmworker housing was crowded; 22% of housing units

lacked a toilet, bathtub, stove, or refrigerator; 22% had

serious structural damage; 36% had broken windows or

torn screens; 29% had evidence of water leakage; and

19% had signs of rodent or insect infestation. The Housing

Assistance Council publication was based on data collect-

ed in the 1990s and was not peer-reviewed. However,

more recent peer-reviewed research is in substantial

agreement. An analysis of Minnesota migrant farmworker

housing reported that farmworkers had negative comments

about the bathroom (26%), kitchen (18%), water quality

(11%), crowding (13%), lack of privacy (6%), and need

for repairs (7%) [Ziebarth, 2006]. The author concluded

that ‘‘. . .Minnesota’s. . .[migrant] workers face severe

housing difficulties. In general, migrant workers in Minne-

sota are typically housed in the least desirable

192 Arcury et al.



housing that is available within the community. Housing

occupied by. . .[migrant] farmworkers tends to be in sub-

standard condition, often structurally inadequate, lacking

basic plumbing and kitchen facilities, as well as being

over-crowded’’ [Ziebarth, 2006: 355]. Analysis of migrant

farmworker housing in North Carolina based on data col-

lected in 2007 and 2008 found that substandard conditions

were common in migrant farmworker camps [Vallejos

et al., 2011]. At any point in the 2007 agricultural season,

between 11% and 44% of camps had inadequate bathing,

laundry, or storage facilities. The 2008 data showed that

89% of camps had more than one condition that violated

the North Carolina Migrant Housing Act, with two-thirds

of camps being moderately substandard and more than

20% being severely substandard.

Migrant Farmworker
Housing Regulations

Migrant farmworker housing is regulated by the Mi-

grant and Seasonal Farmworker Protection Act (MSPA),

which is administered by the US Department of Labor

(http://www.dol.gov/compliance/laws/comp-msawpa.htm;

accessed March 16, 2011). In North Carolina, migrant

farmworker regulations are enforced by the NC Depart-

ment of Labor [2008], based on the North Carolina Mi-

grant Housing Act. The North Carolina Migrant Housing

Act reflects the MSPA, but imposes some more stringent

requirements. Migrant farmworker housing regulations

provide standards for living and sleeping space, kitchen

facilities, bathroom facilities, laundry facilities, and gener-

al safety and sanitation. These regulations require that all

migrant farmworker housing be inspected before it is oc-

cupied. Post-residency inspections are generally limited to

responses to complaints for regulatory violations.

Some characteristics of migrant farmworker housing

quality may be considered ‘‘optional’’ and subject to per-

sonal taste; these are not subject to current regulations.

Having dividers between toilets or showers for privacy are

such characteristics. The importance of these optional

characteristics for safety, health, or quality of life is sub-

ject to interpretation. However, migrant farmworker hous-

ing characteristics which are based on the regulations

stated in the MSPA and the North Carolina Migrant Hous-

ing Act are not optional. These regulations are in place

because they are considered necessary for the safety and

health of migrant farmworkers. This analysis focuses on

violations to these regulations to provide objective indica-

tors of migrant farmworker housing quality.

Aims

This analysis has three aims: (1) to describe the gen-

eral characteristics of migrant farmworker camps located

in North Carolina; (2) to determine the number of migrant

farmworker camps with total violations and individual

violations in six domains of housing regulations: the

camp, sleeping rooms, bathrooms, kitchens, laundry

rooms, and general housing; and (3) to determine the asso-

ciations of migrant farmworker camp characteristics with

the presence of housing violations.

METHODS

This analysis is part of an ongoing program of com-

munity-based participatory research that involves investi-

gators at Wake Forest School of Medicine, the North

Carolina Farmworkers Project, Student Action with Farm-

workers, and other clinics and organizations serving farm-

workers in North Carolina. Data were collected from June

to October, 2010. This research was approved by the

Wake Forest School of Medicine Institutional Review

Board.

Sample

The research was conducted in a 16 county area of

east-central North Carolina in which a large number

of migrant farmworkers are employed. The counties are

Caswell, Craven, Cumberland, Duplin, Edgecombe,

Greene, Halifax, Harnett, Johnston, Lenoir, Nash, Person,

Sampson, Wake, Wayne, and Wilson. These counties are

served by the organizations that participated in the re-

search: North Carolina Farmworkers Project, Carolina

Family Health Center, Kinston Community Health Center,

and Piedmont Health Services.

This research focused on housing occupied by mi-

grant farmworkers. All participants in this research resided

in employer provided housing. In North Carolina, all mi-

grant farmworkers reside in employer provided housing.

Lists of camps were obtained from the partner organiza-

tions. Over the course of data collection, the list of camps

was expanded as new camps were encountered. All inden-

tified camps were contacted to participate in the study.

When a camp was selected, project field staff traveled to

the camp and explained the nature of the study to resi-

dents. If camp residents reached a general consensus to

participate in the study, a camp census was conducted

to assess general camp characteristics and to determine

eligibility. A total of 186 camps were enrolled in the

study. Residents in an additional 36 camps declined to

participate, and the grower or contractor refused to permit

participation in another four camps. The resulting camp

participation rate was 82.3% (186/226). In 5 of the 186

participating camps, data collection were not completed

due to the intervention by the grower. For three of these

camps, insufficient information was collected on adher-

ence to housing regulations, and they could not be
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included in this analysis. Therefore, the final sample

for this analysis included 183 camps. Camps that partici-

pated in the study were given a volley ball as a token of

appreciation.

Three residents at each camp volunteered to be study

participants. Inclusion criteria were being male, currently

employed as a farmworker, migrating for employment,

and residence in the camp. Two farmworkers were

asked to complete an interview questionnaire, to help with

assessing their sleeping rooms, and to provide biological

samples. One farmworker was asked to help with a camp

and housing assessment. The final sample included 371

men who completed interviews and 182 men who assisted

in the camp assessments; 231 men refused to participate

when asked. The participation rate was 70.5% (553/784);

however, the rate could be lower as individuals who did

not want to participate could have avoided the recruiters.

The three farmworkers who completed the interviews and

who helped with the camp and housing assessment were

each given a $30 cash incentive. All participants provided

written informed consent.

Data Collection

Data for this analysis are based on three components

of the research: (1) interviews with two farmworkers in

each camp; (2) camp assessments assisted by one of the

resident farmworkers; and (3) evaluation of water contam-

ination in the camps. All data collection forms were devel-

oped in English and translated into Spanish by a native

Spanish speaker familiar with Mexican Spanish. The

forms were reviewed by staff members of the community

partners who were native Spanish speakers. Revised forms

were field tested, with the interview questionnaires being

pretested with four male migrant farmworkers. All materi-

als were revised based on the field test.

Farmworker interviews were completed by trained

staff members who were fluent Spanish speakers. Inter-

views assessed demographic information, housing fea-

tures, and perceptions of housing quality. Farmworkers

who completed the interviews helped with an assessment

of their sleeping rooms. Interviews took approximately

90 min to complete.

Housing assessments were completed by trained staff

members who were fluent Spanish speakers with the assis-

tance of a farmworker. During the course of the housing

assessment, the inspector observed, asked questions, and

used instruments such as a flashlight and an extending

mirror to inspect inside cabinets and behind appliances for

signs of pest infestation and exposed wires. The housing

assessment form consisted of five sections: (1) general

camp, (2) toilet facilities, (3) bathing and showering facili-

ties, (4) kitchen/eating area, and (5) laundry facilities. The

housing assessment form included 129 items, 79 of which

were designed to assess compliance with the standards as

summarized in the North Carolina Department of Labor

Introduction to Migrant Housing Inspections [NC Depart-

ment of Labor, 2008]. Thirteen standards were not

assessed due to feasibility. For example, the standards in

the Heating Section are specific to housing being used in

the winter, and the test for hot water supply adequacy

requires that no one have showered or done laundry in the

previous hour. Assessment of the sleeping room was in-

cluded in the interview and only the bedrooms of the two

questionnaire participants were inspected. The sleeping

room assessment was included in the questionnaire be-

cause over the course of the interview, the interviewer

established the rapport necessary to enter, inspect, and

photograph the participants’ bedrooms.

One housing regulation, drinking water safety, was

based on laboratory analysis. Water samples were collect-

ed according to the guidelines laid out by the Public Water

Supply Section of the NC Department of Environment and

Natural Resources [Public Water Supply Section, n.d.].

The water samples were delivered to state-certified labora-

tories within 24 hr, where the samples were tested for total

coliforms and Escherichia coli following standard method

9223 [Standard Methods, 2006]. The laboratories used a

selective and differential medium for the determination of

the presence or absence of total coliforms and E. coli in

drinking water based on enzyme activity. Quality control

procedures consisted of a total of 23 duplicates (12.6% of

the entire sample) collected across the four data collection

regions. Duplicate samples were collected at the same

time as the actual samples, and then a special ID was cre-

ated to blind the laboratory. All duplicate samples had the

same results.

Measures

The outcome measures for this analysis were the

number of violations in six domains of housing regula-

tions: (1) camp, (2) sleeping room, (3) bathroom, (4)

kitchen, (5) laundry room, and (6) general housing. The

total number of regulation violations was the seventh out-

come measure. The total number of potential violations

included in each measure is listed in Table I. The number

of violations included in each measure is limited so that

redundant violations are not included. For example, poten-

tial sleeping room size violations included ceiling height

in each participant’s room and the area of each partici-

pant’s sleeping room in square feet. From one to four vio-

lations were possible, but only one violation was counted.

Similarly, the potential number of camp violations for re-

fuse disposal included three potential violations; but if one

to all three violations were noted, only one violation for

refuse disposal was counted. The number of general hous-

ing violations includes two specific items, fire escape

194 Arcury et al.



TABLE I. Migrant Farmworker Housing Regulation Domains,Migrant Farmworker Housing Eastern North Carolina, 2010

Violations ineachdomain
Individual
violations

Number of
violations tallied

Camp
Drinkingwatersafety 1 1
Refusedisposal: trashbin isprovidedoutside,trashbin lid is tight-fitting,frequencyof trash collection 3 1
Cleanlinessofcampgrounds 1 1
Standingwater in camp 1 1
Campproximity tocommercial animal housing 1 1
Total general campviolationspossible 7 5

Sleeping roomviolations
Sleepingroomsize:properceilingheightforbothparticipants’sleepingrooms,adequatesquarefootagepersleeping
roomresident inbothparticipants’sleepingrooms

4 1

Properbedprovision: onebedper resident inbothparticipants’sleepingrooms,bedsraisedoff floor inboth sleeping
rooms,no triplebunksobserved inbothsleepingrooms

6 1

Adequatepersonal itemstorage inparticipants’sleepingrooms 2 1
Windowsanddoors:windowsprovided in bothparticipants’sleepingrooms,windowsopen,windowsscreened,
screensdamaged,exteriordoorsproperly screened

10 1

Smokealarmsforbothparticipants’rooms 2 1
Exposedwiringa 1 �
Lightinga 1 �
Electrical outlet(s)a 1 �
Cockroach infestationa 1 �
Rodent infestationa 1 �
Weatherprotection (noholesor leaks)a 1 �
Appropriate flooringa 1 �
Floorconditiona 1 �
Fire extinguisher: provision andappropriate ratinga 1 �
Total sleepingroomviolationspossible 14 5

Bathroom
Propersex-specificbathroomprovision: provided,clearly indicated, sufficientprivacyprovided 3 1
Latrinedistance fromhousing 1 1
Bathroomaccessnot throughsleepingroom 1 1
Toilet adequacy: general andsex-specific 2 1
Properbathroomventilation 1 1
Windowproperly screened 1 1
Functioningdrain 1 1
Showerheadadequacy 1 1
Handwashbasin adequacy 1 1
Bathroomcleanliness: cleanupon inspection,cleaneddaily 2 1
Toiletpaperprovision 1 1
Exposedwiringa 1 �
Lightinga 1 �
Electrical outlet(s)a 1 �
Cockroach infestationa 1 �
Rodent infestationa 1 �
Weatherprotection (noholesor leaks)a 1 �
Appropriate flooringa 1 �
Floorconditiona 1 �
Hotandcoldwatersupplya 1 �
Total bathroomviolationspossible 20 11

(Continued )

Migrant Farmworker Housing Violations 195



provision and rodent infestation in other room, plus the

non-duplicated violations from each of the specific rooms.

Non-duplicated violations include specific violations that

can occur in more than one room; for example, if exposed

wiring was present in the bathroom, sleeping rooms, and

kitchen, only one exposed wiring violation would be in-

cluded. The number of total violations is the sum of the

non-duplicated violations in the camp, general housing,

and each room. Several regulations are based on the num-

ber of farmworkers in a camp per facility. These include

TABLE I. (Continued )

Violations ineachdomain
Individual
violations

Number of
violations tallied

Kitchen
Diningroomtableprovision 1 1
Properkitchencountertopmaterial 1 1
Stoveadequacy: there is a stove,numberofburners is adequate 2 1
Refrigeratoradequacy: refrigeratorprovided,temperaturemeets standard 2 1
Kitchencleanliness 1 1
Exposedwiringa 1 �
Lightinga 1 �
Electrical outlet(s)a 1 �
Cockroach infestationa 1 �
Rodent infestationa 1 �
Weatherprotection (noholesor leaks)a 1 �
Appropriate flooringa 1 �
Floorconditiona 1 �
Fireextinguisher: provision andappropriate ratinga 1 �
Hotandcoldwatersupplya 1 �
Total numberofkitchenviolationspossible 15 5

Laundry room
Laundry tub/washingmachine adequacy 1 1
Slopsinkadequacy 1 1
Facilities fordryingclothes: dryerorclothesline 1 1
Cockroach infestationa 1 �
Rodent infestationa 1 �
Weatherprotection (noholesor leaks)a 1 �
Total numberof laundry roomviolationspossible 6 3

General housing
Fire escapeprovision 1 1
Exposedwiring inbathroom,sleepingrooms,kitchen � 1
Lighting inbathroom,sleepingrooms,kitchen � 1
Electrical outlets inbathroom,sleepingrooms,kitchen � 1
Cockroach infestation in bathroom,sleepingrooms,kitchen, laundry room � 1
Rodent infestation inbathroom,sleepingrooms,kitchen, laundry room,other room � 1
Rodent infestation in ‘‘other’’ rooma 1 1
Weatherprotection (noholesor leaks) inbathroom,sleepingrooms,kitchen, laundry room � 1

Appropriate flooring inbathroom,sleeping rooms,kitchen � 1
Floordamage inbathroom,sleepingrooms,kitchen � 1
Fireextinguisherprovision insleepingroomsandkitchenwithappropriate ratings foreach room � 1
Hotandcoldwatersupply inbathroomandkitchen � 1
Total general housingviolationspossible 2 12

Total numberof violationspossiblepercamp 102 63

aVariables that are counted individually in the domain violations tally, but are aggregated in the general housing violations tally.The domain violations tally is intended to assess
violations on a room-by-room basis,whereas the general housing violations tally aggregates certain violations so that they are only counted once (e.g., roach infestation,weather
protection).
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the number of farmworkers per shower head (10), per toi-

let (15), per hand washbasin (6), and per washing machine

or washtub (30).

The distribution of sleeping room, bathroom, kitchen,

general housing, and total violations allowed these to be

maintained as continuous outcomes for analysis. However,

for description, each is also grouped into categories: sleep-

ing room violations were grouped into the categories 0, 1

or 2, 3 or 4, 5–10; bathroom violations were grouped into

the categories 2, 3, 4, 5, 6–10; kitchen violations were

grouped into the categories 0, 1, 2, 3, 4–6; general housing

violations were grouped into the categories 0, 1 or 2, 3 or

4, 5–7, and total violations were grouped into the catego-

ries 4–9, 10–14, 15–22. The skewed distribution of

the camp and the laundry room violations resulted in their

being grouped into categories for analysis. Camp viola-

tions were grouped into the categories 0, 1, 2, 3, or 4;

laundry room violations were grouped into the categories

0, 1, 2–4.

Seven camp characteristics were included as predic-

tors in this analysis based on previous analyses [Whalley

et al., 2009; Vallejos et al., 2011]: camp H-2A status,

housing types in camp, number of camp residents, number

of camp housing units, presence of female residents, Cer-

tificate of Inspection posted, and data collection period.

H-2A status was a dichotomous measure indicating wheth-

er any farmworkers with H-2A visas were living in the

camp. Housing type was based on the presence or absence

of barracks in the camp. Camps with barracks could also

have non-barrack housing, such as houses and trailers.

Non-barracks camps had only houses or trailers. Number

of camp residents was divided into three categories: 1–10,

11–20, and 20 or more. Number of housing units in

the camp had the values, 1, 2, and 3 or more. Presence

of female residents was a dichotomous measure. North

Carolina Department of Labor inspection certificate posted

was a dichotomous measure. All camps inspected by the

North Carolina Department of Labor should post the in-

spection certificate; as all of the camps included in this

study housed migrant farmworkers, all should have been

inspected. The final measure is data collection period,

which had the values of early season (June–mid-July), mid

season (mid-July–August), and late season (September

and October).

Analysis

Descriptive statistics were used to describe the various

camp characteristics. Bivariate associations of the number

of violations in each domain of housing regulations with

camp characteristics were assessed using chi-squared or

Fisher’s exact test when necessary. The sleeping room,

bathroom, kitchen, general housing, and total violations

approximated normal distributions. Therefore, multiple

linear regression models were used to identify camp char-

acteristics that are predictive of these domains of housing

violations. Least square means of estimated number of

violations were reported for each categorical predictor. All

statistical analyses were performed using SAS 9.2 (Cary,

NC) and a two-sided P-value of <0.05 was considered

statistically significant.

RESULTS

Camp Characteristics

About two-thirds of the camps participating in this

study had residents with H-2A visas (Table II). Barracks

were present in 31.1% of the camps. Camps ranged

widely in the number of residents present, with almost

half (48.6%) having 1–10 residents, one-quarter having

11–20 residents, and another quarter having 21 or more

residents. Most camps (61.1%) had only 1 housing unit,

while 18.9% had 2 housing units, and 18.9% had 3 or

more housing units. About one-quarter of the camps had

female residents. Little more than one-third of the camps

had a North Carolina Department of Labor (NCDOL)

Certificate of Inspection posted. Data were collected

across the agricultural season, with data collected at

28.5% of the camps during June through mid-July,

at 44.6% of the camps from mid-July to August, and at

26.9% of the camps in September and October.

TABLE II. Migrant Farmworker CampCharacteristics, EasternNorth
Carolina, 2010 (n ¼ 183)

Campcharacteristics n %

WorkerswithH-2Avisaspresent 125 68.8
Housingtype
Barrackspresent 55 31.1
Nobarrackspresent 128 69.9

Numberof residents in camp
1̂ 10 89 48.6
11̂ 20 47 25.4
21ormore 47 25.4

Numberofhousingunits in camp
1Housingunit 113 61.1
2Housingunits 36 20.0
3orMorehousingunits 34 18.9

Female residents 44 24.7
NCDOLCertificateof Inspectionsposted 62 34.4
Data collectionperiod
Earlyseason (June^mid-July) 51 28.5
Midseason (mid-July^August) 83 44.6
Lateseason (September̂ October) 49 26.9
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Migrant Farmworker Housing
Regulations Violations

Violations of migrant farmworker housing regulations

were detected in each of the six domains (Table III). The

mean number of camp violations was 1.6. Although 15

(8.2%) of the camps were found to have no camp viola-

tions, 29 (15.8%) had 3 or 4 camp violations. The camps

averaged 3.8 sleeping room violations, with 3 (1.6%) hav-

ing no violations, and 61 (33.4%) having 5–10 violations.

Bathroom violations averaged 4.5 per camp. Every camp

had at least 2 violations, and 50 (27.3%) had 6–10 viola-

tions. The mean number of kitchen violations was 2.3,

with 18 (9.8%) having no violations and 34 (18.6%) hav-

ing 4–6 violations. Camps averaged 1.2 laundry room vio-

lations. Although 50 (27.3%) had no laundry room

violations, 51 (27.9%) had 2–4 violations. The mean num-

ber of general housing violations was 3.1. Seven (3.8%)

camps had no general housing violations, but 80 (43.7%)

had 3 or 4 violations, and 36 (19.7%) had 5–7 violations.

The mean number of total violations was 11.4. Every

camp had at least 4 total violations, with 110 (60.1%)

having 10–14 total violations, and 26 (14.2%) having

15–22 violations.

Camp Characteristics Associated With
Housing Violations

Camp characteristics were associated with the number

of violations for different regulation domains (Table IV).

The mean number of sleeping room violations was lower

for camps in which workers with H-2A visas lived (3.6 vs.

4.3), in which housing included barracks (3.1 vs. 4.2), and

in which a NCDOL Certificate of Inspection was posted

(3.4 vs. 4.1). The mean number of sleeping room viola-

tions was greater during the middle of the agricultural sea-

son (4.3) and late in the season (3.8), compared to early

(3.3) in the season. The mean number of bathroom viola-

tions was lower for camps in which workers with H-2A

visas lived (4.3 vs. 5.1) and in which no females lived (4.3

vs. 5.3). The mean number of kitchen violations was lower

for camps in which workers with H-2A visas lived (2.1 vs.

2.6), with a smaller number of housing units (2.1 for 1

housing unit, 2.2 for 2 units, 2.8 for 3 or more units), and

in which a NCDOL Certificate of Inspection was posted

(1.9 vs. 2.5). The mean number of general housing viola-

tions tended to be lower for camps in which workers with

H-2A visas lived (2.9 vs. 3.4). The mean number of gener-

al housing violations was greater during the middle of the

agricultural season (3.5) and late in the season (2.9), com-

pared to early (2.7) in the season. The mean number of

total violations was lower for camps in which workers

with H-2A visas lived (10.8 vs.12.7), in which housing

included barracks (10.7 vs. 11.3), in which there were no

female residents (11.1 vs. 12.5), and in which a NCDOL

Certificate of Inspection was posted (10.4 vs.12.8). The

mean number of total violations was greater during

the middle of the agricultural season (12.1) and late in the

season (11.4), compared to early (10.4) in the season. The

number of camp violations was lower in camps in which

workers with H-2A visas were present (8.8% vs. 31.0%

with 3 or 4 violations), and in camps with the smallest

and the largest number of residents. The number of laun-

dry room violations was lower in camps in which barracks

TABLE III. Number of Violations in Housing Regulation Domains,Migrant
Farmworker Camps in EasternNorth Carolina, 2010 (n ¼ 183)

Number of violations

Camps Violations

n % Mean SD

Camp 1.6 0.9
0 15 8.2
1 77 42.1
2 62 33.9
3or4 29 15.8

Sleepingroom 3.8 1.9
0 3 1.6
1or2 45 24.6
3or4 74 40.4
5^10 61 33.4

Bathroom 4.5 1.7
2 21 11.5
3 43 23.5
4 25 13.7
5 44 24.0
6^10 50 27.3

Kitchen 2.3 1.5
0 18 9.8
1 41 22.4
2 51 27.9
3 39 21.3
4^6 34 18.6

Laundry room 1.1 0.9
0 50 27.3
1 82 44.8
2^4 51 27.9

General housing 3.1 1.5
0 7 3.8
1or2 60 32.8
3or4 80 43.7
5^7 36 19.7

Total violations 11.4 3.2
4^9 47 25.7
10^14 110 60.1
15^22 26 14.2
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were present (12.7% vs. 34.4% with 2–4 violations), and

with more residents.

Camp characteristics remained significantly associated

with the number of violations in the multivariate analysis

(Table V). Controlling for all of the camp characteristics,

camps with residents having H-2A visas had fewer sleep-

ing room violations (3.3) than did camps with no residents

having H-2A visas (4.1), as did camps with barracks (3.1)

compared to those without barracks (4.3). Camps that

were assessed in the middle and late in the season tended

TABLE IV. Bivariate Associations of Number of Violations in EachDomain of Housing RegulationsWith CampCharacteristics,Migrant Farmworker Camps
in Eastern North Carolina, 2010 (n ¼ 183)

Regulation
domains

Number of violations

Workers
withH-2A

visaspresent Housing type

Number of
residents
incamp

Number of
housingunits

incamp
Female
residents

NCDOL
Certificate
of Inspection

posted
Datacollection

period

Yes No Barracks
No

Barracks 1^10 11^20 21þ 1 2 3þ Yes No Yes No Early Middle Late

Numberofcamps 128 60 56 130 89 47 47 113 37 35 46 140 62 124 53 83 50
Sleeping room
Mean 3.6 4.3� 3.1 4.2� 4.0 4.0 3.4 3.8 4.0 4.0 4.0 3.8 3.4 4.1� 3.3 4.3 3.8�
SE 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.2 0.3 0.3 0.3 0.2 0.2 0.2 0.3 0.2 0.3

Bathroom
Mean 4.3 5.1� 4.7 4.5 4.4 4.6 4.6 4.5 4.5 4.5 5.3 4.3� 4.4 4.6 4.1 4.7 4.6
SE 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.3 0.3 0.3 0.1 0.2 0.2 0.2 0.2 0.2

Kitchen
Mean 2.1 2.6� 2.4 2.2 2.2 2.5 2.3 2.1 2.2 2.8� 2.6 2.2 1.9 2.5� 2.0 2.5 2.2
SE 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.1 0.2 0.3 0.2 0.1 0.2 0.1 0.2 0.2 0.2

General housing
Mean 2.9 3.4‰ 3.0 3.1 3.1 3.0 3.0 2.9 3.3 3.4 3.1 3.1 2.9 3.2 2.7 3.5 2.9�
SE 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.1 0.3 0.3 0.1 0.2 0.2 0.1 0.2 0.2 0.2

Total violations
Mean 10.8 12.7� 10.7 11.3� 11.5 12.0 10.8 11.4 11.4 11.5 12.5 11.1� 10.4 12.8� 10.4 12.1 11.4�
SE 0.3 0.4 0.3 0.4 0.3 0.5 0.5 0.3 0.5 0.6 0.5 0.3 0.4 0.3 0.4 0.4 0.5

Regulation
domains

Number of violations

Workers
withH-2A

visaspresent Housing type

Number of
residents
incamp

Number of
housingunits

in camp
Female
residents

NCDOL
Certificate
of Inspection

posted
Datacollection

period

Yes
(%)

No
(%)

Barracks
(%)

Nobarracks
(%)

1^10
(%)

11^20
(%)

21þ
(%)

1
(%)

2
(%)

3þ
(%)

Yes
(%)

No
(%)

Yes
(%)

No
(%)

Early
(%)

Middle
(%)

Late
(%)

Camp
0 8.0 8.6� 9.1 7.8 7.9 2.1 14.9� 8.0 8.3 8.8 9.1 7.9 12.9 5.9 7.8 7.2 10.2
1 50.4 24.1 40.0 43.0 47.2 38.3 36.2 42.5 50.0 32.4 34.1 44.6 41.9 43.2 51.0 36.1 42.9
2 32.8 36.2 38.2 32.0 31.5 31.9 40.4 35.4 22.2 41.2 29.6 35.3 32.3 33.9 29.4 37.4 32.7
3ormore 8.8 31.0 12.7 17.2 13.5 27.7 8.5 14.2 19.4 17.7 27.3 12.2 12.9 17.0 11.8 19.3 14.3

Laundry room
0 25.6 31.0 45.5 19.5� 14.6 31.9 46.8� 22.1 27.8 44.1 31.8 25.9 24.2 28.0 37.3 20.5 28.6
1 45.6 43.1 41.8 46.1 51.7 44.7 31.9 47.8 41.7 38.2 50.0 43.2 48.4 43.2 45.1 47.0 40.8
2^4 28.8 25.9 12.7 34.4 33.7 23.4 21.3 30.1 30.6 17.7 18.2 30.9 27.4 28.8 17.7 32.5 30.6

�P < 0.05.
‰P < 0.10.
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to have more sleeping room violations (4.1 and 3.7, re-

spectively) than camps assessed in the early (3.3) season.

Camps with female residents had more bathroom viola-

tions (5.1 vs. 4.3). Camps with a Certificate of Inspection

posted had fewer kitchen violations (2.1) than camps with-

out a Certificate of Inspection posted (2.6). Camps that

were assessed in the middle of the season had more gener-

al housing violations (3.5) than camps assessed in the ear-

ly (2.8) or late (2.9) season. Camps with residents having

H-2A visas tended toward fewer general housing viola-

tions (3.3) than did camps with no residents having H-2A

visas (3.9). Camps with 3 or more housing units tended to

have more general housing violations (3.4) than camps

with 2 units (3.2) or 1 unit (2.7).

Camps with residents having H-2A visas had fewer

total violations (11.0) than did camps with no residents

having H-2A visas (12.3). Camps that were assessed in the

middle or late in the season had more total violations

(12.1 and 11.6, respectively) than camps assessed early

(10.7) in the season. Camps with a Certificate of Inspec-

tion posted tended to have fewer total violations (11.0)

than camps without a Certificate of Inspection posted

(11.9).

DISCUSSION

Violations of housing regulations are common in

North Carolina migrant farmworker camps. Using the

number of housing violations based on current migrant

farmworker housing regulations, every camp that was

assessed was found to have more than 1 violation of hous-

ing regulations, with the range in the number of violations

being from 4 to 22. Housing regulation violations were

common in each of the six domains considered.

These results focus only on actual violations of mi-

grant housing regulations. They do not consider character-

istics of housing quality that affect the quality-of-life of

migrant farmworkers. For example, migrant farmworker

housing that did not have dividers and doors on toilets and

showers for privacy did not violate regulations. However,

the lack of privacy does affect quality-of-life. Camps that

provide at least one washing machine or wash tub for 30

TABLE V. MultivariateAnalysis of General Housing, Sleeping Room,Bathroom,Kitchen, and Total Violations of Housing Regulations forMigrant Farmworker
Camps in Eastern North Carolina, 2010 (n ¼ 183)

Regulation
domains

Number of violations

Workers
withH-2A

visasPresent Housing type

Number of
residents
incamp

Number of
housingunits

incamp
Female
residents

NCDOL
Certificate
of Inspection

posted

Data
collection
period

Yes No Barracks
No

barracks 1^10 11^20 21þ 1 2 3þ Yes No Yes No Early Middle Late

Sleepingroom
Mean 3.3 4.1� 3.1 4.3�� 3.8 3.7 3.7 3.5 3.7 4.0 3.7 3.7 3.5 3.9 3.3 4.1 3.7‰

SE 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.3 0.4 0.3 0.2 0.3 0.2 0.3 0.2 0.3
Bathroom
Mean 4.5 4.9 4.7 4.7 4.7 4.7 4.8 4.9 4.8 4.5 5.1 4.3� 4.7 4.8 4.4 4.9 4.9
SE 0.2 0.3 0.3 0.2 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.2 0.3 0.2 0.3 0.2 0.3

Kitchen
Mean 2.2 2.6 2.6 2.2 2.5 2.6 2.0 2.1 2.3 2.7 2.3 2.4 2.1 2.6� 2.2 2.6 2.4
SE 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2

General housing
Mean 2.8 3.4‰ 3.1 3.4 3.0 3.0 3.0 2.7 3.2 3.4‰ 3.3 3.0 3.0 3.2 2.8 3.5 2.9�
SE 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.1 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Total violations
Mean 11.0 12.3�� 10.9 12.0 11.5 11.8 11.0 11.4 11.4 11.5 11.7 11.2 11.0 11.9‰ 10.7 12.1 11.6�
SE 0.3 0.5 0.5 0.3 0.5 0.5 0.5 0.4 0.6 0.6 0.5 0.3 0.5 0.3 0.5 0.4 0.5

�P < 0.05.��P < 0.01.
‰P < 0.10.

200 Arcury et al.



or fewer residents did not violate a regulation. However, a

single washing machine or wash tub is not realistically

adequate to meet the laundry needs of 30 adult men whose

employment exposes them to dirt, pesticides, and large

amounts of perspiration. These issues will be addressed in

additional analyses.

These results correspond with the findings from previ-

ous reports that focus on migrant farmworker housing.

National analyses [Housing Assistance Council, 2001], as

well as for areas of Minnesota [Ziebarth, 2006] and North

Carolina [Vallejos et al., 2011], have reported substantial

problems with the general quality of migrant farmworker

housing, with the overall structural integrity, and with

bathroom, kitchen, and laundry facilities. The data for

these studies were based solely on interviews. However,

the data for this analysis are based on direct assessment of

housing characteristics as related to specific housing regu-

lations. With these detailed data, the current analysis

documents more deficiencies than do these earlier studies.

For example, the Housing Assistance Council [2001]

reported nationally that 8.3% of farmworker housing

had deficiencies in terms of the bath or shower and

9.4% had deficiencies with their toilets. Ziebarth [2006]

reported that 26% of migrant farmworkers in Minnesota

made negative comments about the quality of the bath-

room. Vallejos et al. [2011] reported that 74.1% of North

Carolina migrant farmworker housing had one or more

bathroom problems. The current analysis found that all of

the housing assessed had at least 2 violations of a bath-

room regulation, and 27.3% had 6 or more violations. The

specific violations of bathroom regulations included cock-

roach infestation (41.2%), rodent infestation (25.1%), in-

adequate number of showers (6.0%), and an inadequate

number of toilets (2.8%). The Housing Assistance Council

[2001] reported nationally that 10.6% of farmworker hous-

ing had deficiencies for the stove and 5.7% had deficien-

cies with the refrigerator. Ziebarth’s [2006] reported that

18% of Minnesota migrant farmworkers made negative

comments about the quality of the kitchen, and Vallejos

et al. [2011] reported that 29.6% of North Carolina mi-

grant farmworker housing had one or more kitchen prob-

lems. This analysis found that 90.2% of the housing

assessed had at least one violation of a kitchen regulation,

and 18.6% had 4 or more violations. Among the specific

kitchen violations were cockroach infestation (45.9%), ro-

dent infestation (28.9%), and refrigerators not maintaining

an appropriate temperature (65.5%).

Three camp characteristics were consistently associat-

ed with the number of violations across the housing regu-

lation domains. The presence of workers with H-2A visas

in a camp was associated with fewer violations. The pres-

ence of a NCDOL Certificate of Inspection in a camp was

also associated with fewer violations. Camps assessed in

the middle of the season had more violations than camps

assessed early or late in the season. The presence of work-

ers with H-2A visas being associated with better housing

conditions has been reported in earlier research on migrant

farmworker housing in North Carolina; Vallejos et al.

[2011] reported that camps with any residents having an

H-2A visa are more likely to have adequate housing facili-

ties than camps with no residents having an H-2A visa.

Whalley et al. [2009] also reported that farmworkers with

H-2A visas experience better housing and field sanitation

conditions than do farmworkers who do not have H-2A

visas. No previous literature has reported on the associa-

tion of inspection certification or time in the agricultural

season with farmworker housing quality.

Female residents, housing type, and camp size, in

terms of number of residents and number of housing units,

are all associated with the number of violations. Camps

with female residents had more bathroom violations and

total violations in the bivariate analysis, with the associa-

tion to the number of bathroom violations remaining sig-

nificant in the multivariate analysis. Vallejos et al. [2011]

report that farmworker camps in North Carolina with fe-

male and child residents were more likely to have severely

substandard housing than camps not having women and

children present. Two factors may be associated with this

finding. First, camps housing women and men are required

to have separate bathrooms and these bathrooms must be

clearly marked. Second, women are less likely to be in

camps that have workers with H-2A visas, as women are

not recruited for H-2A visas. This makes them also less

likely to reside in H-2A camps, which were found to have

fewer housing violations.

Camps with barracks present had fewer sleeping room

violations in the bivariate and multivariate analysis. Laun-

dry room and total violations were reduced in the bivariate

analysis. Vallejos et al. [2011] also reported better housing

in farmworker camps that have barracks, particularly relat-

ed to sleeping rooms. Arcury et al. [2010] found that

farmworkers living in barracks had a lower number of pes-

ticide urinary metabolite detections than farmworkers liv-

ing in other housing. This may be due to barracks being

built specifically for housing migrant farmworkers with

better designs and cleaning facilities, while old houses and

trailers cannot be easily modified to fit the needed housing

standards.

Camp occupancy and number of dwellings revealed

mixed associations with housing violations. In the bivari-

ate analysis, camps with fewer residents had more camp

and laundry room violations, while camps with more

housing units had more kitchen violations and fewer laun-

dry violations. In contrast, Vallejos et al. [2011] reported

that camps with more residents (11 or more vs. 10 or few-

er) had worse sleeping room (crowding), bathroom (show-

erheads), and general facility conditions. Neither measure

of camp size retained a statistically significant association
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with any regulation domain in the multivariate analysis.

Further analysis of camp size and housing characteristics

is needed.

Taken together, two of the camp characteristics con-

sistently associated with the number of violations, the

presence of a Certificate of Inspection and the presence of

workers with H-2A visas, indicate the importance of regu-

lations and enforcing regulations for the quality of housing

provided for migrant farmworkers. First, camps with evi-

dence of having followed regulations by having a Certifi-

cate of Inspection posted generally had fewer violations

when they were independently assessed by this project.

Second, employers who hire workers with H-2A visas

are required to have their camps inspected. Employers of

workers with H-2A visas are monitored more closely for

adherence to regulations by the H-2A visas programs of

which they are members and by the Farm Labor Organiz-

ing Committee (FLOC). FLOC has a union contract with

most employers who hire workers with H-2A visas in

North Carolina. If these employers do not adhere to regu-

lations, they can be held responsible by this union.

Employers who do not adhere to regulations may be

denied the opportunity to hire workers with H-2A visas in

the future.

Other research has shown that the employers of work-

ers with H-2A visas are more adherent to regulations

[Arcury et al., 1999; Robinson et al., 2011]. The H-2A

visa program has been criticized because the control and

intimidation exerted by employers limits farmworkers’

ability to voice concerns over unsafe working conditions

[Bauer, 2007]. However, Robinson et al. [2011] showed

that workers with H-2A visas reported fewer minimum

wage violations compared to workers without H-2A visas

(3.6% vs. 45.3%). Workers with H-2A visas were also

more likely to report that their employers follow pesticide

safety regulations than do workers without H-2A visas

[Arcury et al., 1999; Robinson et al., 2011].

The period of the season in which the camps were

assessed also indicates the importance of regulations for

improving the quality of migrant farmworker housing.

Housing is generally only inspected before occupancy by

migrant farmworkers. Earlier in the season, which is clos-

er to the time camps are inspected, fewer violations are

present. However, as the season progresses and the time

from official inspection increases, the possibility of viola-

tions increases as camp conditions decline due to normal

deterioration and the lack of maintenance, and the possi-

bility of larger numbers of workers living in a camp dur-

ing the most intense period of crop production. Inspection

throughout the agricultural season when camps are occu-

pied would help ensure the continued adherence to hous-

ing regulations.

The results of this study should be evaluated in terms

of its limitations. The data come from one region of one

state in 1 year. Generalizations of results to other regions

should be made with caution. This study uses a cross-

sectional design; therefore, the causal relationships of in-

dependent measures and the number of violations can

only be inferred. Although all identified migrant farm-

worker camps were asked to participate, not all migrant

farmworkers were identified; the conditions in unidentified

camps may differ from those in the camps identified for

the study. Data collectors were not allowed into a number

of camps; the conditions in these camps may have differed

for better or worse compared to the camps that participat-

ed in the study. Finally, farmworkers who volunteered to

participate in the study may differ from those who did not

volunteer.

Although this study has several limitations, it also has

several strengths. The study sample included a large num-

ber of camps representative of the agricultural region of

Eastern North Carolina, ensuring an accurate view of the

housing conditions for migrant farmworkers. The camp

assessments conducted for this study are based on the

North Carolina Department of Labor guidelines providing

an established, standardized, and reproducible collection

methodology. The data collectors for this study were fa-

miliar with the farmworker communities. This allowed ac-

cess to the majority of camp sites and uninhibited data

and sample collection during the study.

This study found that the housing provided to migrant

farmworkers in North Carolina is in violation of the regu-

lations that govern the quality and safety of this housing.

Violations were present in each housing domain investi-

gated. The most prominent factors associated with greater

numbers of violations were the absence of workers with

H-2A visas resident in the camps, the lack of a NCDOL

Certificate of Inspection being posted in the camps, and

the camps being assessed in the middle and later part of

the agricultural season. These results argue for several rec-

ommendations to improve the quality of housing provided

to migrant farmworkers. The first recommendation is

the need to abandon ‘‘agricultural exceptionalism’’ related

to migrant farmworker health and safety regulations

[Wiggins, 2009]. Few ‘‘family farms’’ hire migrant work-

ers. Exempting farms that employ migrant workers from

health and safety regulations that apply to other industries

is no longer appropriate. The second recommendation is

the need for rigorous enforcement of existing regulations.

The results of this study indicate that in situations with

greater enforcement, such as in camps in which workers

with H-2A visas live, fewer housing violations are present.

More rigorous enforcement of migrant farmworker regula-

tions will require a greater number of inspectors. More

rigorous enforcement should be supported with penalties

that are sufficient to serve as deterrents. Finally, migrant

farmworker housing regulations and their enforcement

need to be evaluated to document their effectiveness in
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protecting this vulnerable population throughout the grow-

ing season. The regulations and enforcement should be

modified if they are not found to be effective in protecting

the health and dignity of agricultural workers.
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