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Abstract

This analysis examines the associations of housing conditions with mental health among migrant 

farmworkers. Data are from a 2010 cross-sectional study conducted in 16 North Carolina counties. 

Interviews and housing inspections were completed with 371 farmworkers in 186 camps. Mental 

health measures included depression (Center for Epidemiological Studies-Depression, CES-D), 

anxiety (Personality Assessment Inventory, PAI), and alcohol misuse (AUDIT-C). Housing 

measures were number of people per sleeping room, perceived security of self and belongings, 

having a key to dwelling’s door, having bedroom storage, toilet privacy issues, and number of 

housing regulation violations. Sixty (16.7%) participants had substantial depressive symptoms 

(CES-D≥10), 31 (8.8%) had substantial anxiety (PAI ≥27), and 185 (50.1%) had the potential for 

alcohol misuse (AUDIT-C≥4). Those with 5+ persons sleeping per room were more likely to have 

a depression score ≥10 (31.5% vs.13–14%, p=.01), and an anxiety scores ≥27 (19.6% vs. 5–9%, 

p=.02). Those who did not feel they or their belongings were secure were more likely to have a 

depression score ≥10 (19.4% vs. 9.1%, p=.01). Those without a key were more likely to have an 

anxiety score ≥27 (11.5% vs. 5.1%, p=.04). Those with no bedroom storage were more likely to 

have a depression score ≥10 (28.9% vs. 14.9%, p=.03). This paper suggests links between poor 

housing and farmworkers’ mental health. These results inform regulations surrounding 

farmworker housing and inform healthcare providers on how to prevent and treat poor mental 

health among migrant farmworkers.
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Introduction

Most of the housing in which migrant farmworkers live is substandard.1,2 Migrant workers 

are individuals who migrate from place to place within a state, between states, or 

internationally whose principal employment is in agriculture on a seasonal basis and who 

establish temporary housing. Although migrant farmworker housing is regulated by federal 

and state regulations,3 analyses show that adherence to these regulations is limited.4–7 For 

example, Arcury and colleagues4 found that none of the 183 North Carolina migrant 

farmworker camps investigated met all of the applicable regulations, with the number of 

violations ranging from 4 to 22 of the 63 regulations considered. In addition to regulatory 

violations, other characteristics of migrant farmworker housing are deficient.5–7 For 

example, Vallejos et al. 6 found that of 43 migrant farmworker camps inspected, all had at 

least one exterior structural problem, 93% had at least one interior structural problem, and 

about two-thirds of farmworkers lived in crowded conditions with more than 3 people 

sharing a room. In the 183 North Carolina migrant farmworker camps inspected by Arcury 

et al.,7 83.5% of participants reported that they did not feel they or their possessions were 

secure; and 46.2% of the camps lacked bathing or toileting privacy.7

Farmworkers experience high levels of anxiety, depression, and alcohol misuse, with poor 

mental health being documented for between 20% and 50% of migrant farmworkers.1,8–16 

The high prevalence of mental illness among farmworkers has been linked to several 

stressors. Farmworkers often face acculturative stress, discrimination, isolation, strenuous 

work, and lack of control of their social and environmental circumstances. Hovey et al.10 

found that those who reported elevated levels of acculturative stress also had high levels of 

depression and anxiety. Grzywacz et al. found that stressors like being married, fast pace of 

work, crowded living conditions, and concerns about documentation predicted depressive 

symptoms among farmworkers. 17

The effects that poor housing condition has on physical and mental health in the general 

United States population are well documented in the literature.18 Housing affects health 

through multiple mechanisms including physical dwelling conditions, housing affordability, 

and social environment.19 Inadequate housing has also been found to affect mental health. 

Housing characteristics like crowding, dwelling location, structural hazards, lack of control 

over maintenance, management practices, and fear of crime are linked to poor mental health 

such as depression and anxiety.20,21

Although research documents the associations of poor housing with poor mental health in 

the general United States population, research assessing the association of specific housing 

conditions with farmworker mental health does not exist.1 Examining the association of poor 

housing with mental health among this population is important because this is an 

underserved population whose living arrangements differ from those of most of the general 

population. This analysis examines the associations of housing conditions with mental 

health (depression, anxiety, alcohol misuse) among migrant farmworkers in North Carolina.
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Methods

This analysis is part of a cross-sectional community-based participatory research study in 

which Wake Forest School of Medicine collaborated with organizations and clinics serving 

farmworkers in North Carolina, including the North Carolina Farmworkers Project, Carolina 

Family Health Center, Kinston Community Health Center, and Piedmont Health Services. 

Participants were recruited in 2010 from 16 North Carolina counties in which a large 

number of migrant farmworkers are employed and which are served by the collaborating 

community organizations and clinics: Caswell, Craven, Cumberland, Duplin, Edgecombe, 

Greene, Halifax, Harnett, Johnston, Lenoir, Nash, Person, Sampson, Wake, Wayne, and 

Wilson. The research study was approved by the Wake Forest School of Medicine 

Institutional Review Board.

Sample

All participants lived in grower provided housing called camps. Lists of camps were 

developed by collaborating organizations and clinics; these lists were expanded during the 

research as new camps were encountered. All identified camps were contacted to participate 

in the research. A total of 186 camps enrolled in the research, with residents at 36 camps 

declining to participate and growers or contractors refusing participation in another 4 camps. 

The camp participation rate was 82.3% (186/226). The majority (72%) of data collection 

took place during the mid and late season. Camps that participated in the research were 

given volleyballs as tokens of appreciation. Further details of recruitment and methods are 

discussed by Arcury et al.4

Three residents at each camp volunteered to be study participants. The study specifically 

recruited males currently employed as farmworkers who migrated for work and resided in 

one of the camps. Two farmworkers at each camp were asked to complete an interview 

questionnaire, and to help with assessing their sleeping rooms. One farmworker at each 

camp was asked to help with a camp and housing assessment. The final sample included 371 

men who completed the interviews and 182 who assisted in the camp assessments; 231 men 

refused to participate when asked. The participation rate was 70.5% (553/784). The 

farmworkers who completed the interviews and helped with the camp and housing 

assessments were each given a $30 cash incentive. All participants provided written 

informed consent. Interviews were administered by trained Spanish speaking data collectors.

Measures

The outcome measures for this analysis were depression, anxiety, and alcohol misuse. 

Depression was measured using a Spanish validated short version of the Center for 

Epidemiological Studies Depression scale (CES-D), which has demonstrated utility in 

immigrant Latino samples.17, 22 Items were scored using a 4-point scale (ranging from rarely 

or none of the time, to most or all of the time) and summed, with possible scores ranging 

from 0 to 30 (Cronbach’s alpha of 0.73). Higher scores reflect higher levels of depressive 

symptoms. Scores for this analysis were dichotomized to the categories “less than 10,” and 

“10 or greater;” a score of 10 or greater suggests caseness for depression.22
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Anxiety was measured using the anxiety scale of the Personality Assessment Inventory 

(PAI).23 The total scale consists of 24 items rated on a 4-point scale (“false, not at all true” 

to “very true”). Higher scores indicate higher anxiety levels. The PAI Anxiety scale has been 

translated into Spanish and found to have adequate internal consistency reliability (.80-.90), 

test-retest reliability (.85-.88), and construct validity among general, farmworker, and 

Mexican-American samples.10,11,23–25 The Cronbach’s alpha for this study was 0.85. Scores 

were dichotomized in the categories “less than 27,” and “27 or greater;” a score of 27 or 

greater suggests caseness for anxiety.10

Alcohol abuse was measured using the AUDIT-C scale. This scale is a modified version of 

the 10 question AUDIT instrument. The 3-item scale has been validated among Hispanic 

populations.26 Items asked “How often do you have a drink containing alcohol?,” “How 

many drinks containing alcohol do you have on a typical day when you are drinking?,” and 

“How often do you have six or more drinks on one occasion?,” Each item could be score 

from 0–4; therefore, it is scored on a scale of 0–12. A score of 4 or greater indicates alcohol 

misuse among men.27

Individual level housing measures included the number of people who slept in the same 

room as the participant during the week of the interview (an indicator of crowding), with the 

values of “one,” “two,” “three or four,” and “five or more.” Perceived security of self and 

belongings had the value of “secure” versus “somewhat or not secure.” Key to outside door 

of dwelling had the values of “yes” and “no.” Whether the participant had bedroom storage 

had the values “at least some storage” versus “no storage.”

Camp-level housing measures included number of toilet privacy issues7 based on an 

inspection of the toilet facilities in the camp; privacy issues reflect the absence of privacy 

screens between toilets, between showers, and between toilets and showers. Values were 

one, two or three privacy issues. Privacy issues are not included in the state of North 

Carolina or federal housing regulations. Number of housing violations is the sum of 

violations to state and federal housing regulations in the general camp, toilet facilities, 

bathing facilities, kitchen, and laundry facilities based on inspection using standards 

promulgated by the North Carolina Department of Labor 28 and described in Arcury et al.4 

The number of violations was divided into the categories of “3 to 7,” “8 to 12,” “13 to 17,” 

and “18 to 23” of the 69 regulations examined.

Participant characteristics included age in the categories “18–29 years,” “30–39 years,” “40 

years and older.” Marital status had the values of “married or living as married” versus “not 

currently married.” Spoke an Indigenous language was dichotomous. Visa status had the 

values of “H2-A visa” versus “non-H2-A visa.” Years working in agriculture in the US were 

categorized into “1–5 years,” “6–10 years,” “11 years or more.”

Analysis

We used frequency counts and percentages to summarize the participant and housing 

characteristics for the overall sample. Next we examined the bivariate association between 

each housing characteristic and each mental health outcome (depression, anxiety, and 

alcohol abuse). The Rao-Scott chi-square tests were used to account for the clustering of 
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farmworkers within the same camp. All analyses were performed using SAS 9.4. (SAS 

Institute Inc., Cary, N.C.). A p-value of less than 0.05 was considered statistically 

significant.

Results

Participant characteristics

Most participants were between 18 and 29 years old (44.5%), and were married or living as 

married (65.0%) (Table 1). Almost one-in-five (18.3%) spoke an Indigenous language. 

Those who reported speaking an indigenous language were bilingual and spoke Spanish. 

Most had H2-A visas (65.2%), and had worked in agriculture for five or fewer years 

(51.8%). Sixty (16.7%) participants had a score of 10 or greater on the CES-D, with 31 

(8.8%) participants having a score of 27 or greater on the PAI anxiety scale, and 185 

(50.1%) have a score of 4 or greater on the AUDIT-C scale, indicating potential alcohol 

misuse.

Housing characteristics

The majority (84.4%) of farmworkers lived in rooms occupied by two or more people, with 

54 (14.5%) living in rooms occupied by five or more people (Table 2). Most farmworkers 

(69.3%) reported not feeling that they or their belongings were secure. Over half (55.0%) of 

the farmworkers reported not having a key to the exterior doors of where they lived. More 

than one-in-ten (12.4%) of the farmworkers reported having no storage in their bedrooms. 

Farmworker camps commonly had one (18.6%) or more (24.0%) toilet privacy issues. All 

farmworker camps had violations of the housing regulations, with 8.0% having at least 18 

violations, 28.0% having 13 to 17 violations, and 56.5% having 8 to 12 violations.

Housing characteristics and mental health

Depression was associated with age, such that more of those in the 18 to 29 year age group 

(22.2%) had a depression score of 10 or greater, than did those in the 30 to 39 age group 

(9.2%) and those in the 40 and older age group (14.8%) (p=0.023). Anxiety and alcohol 

misuse were not associated with any of the personal characteristics.

Number of persons per sleeping room (crowding) was significantly associated with 

depression and anxiety. More participants with five or more persons per room reported a 

depression score of 10 or greater (31.5%) and an anxiety scores of 27 or greater (19.6%), 

than did those with less than five people per room (Table 3). The percentage of those with 

depression scores greater than 10 was around 14% for each of the remaining categories (e.g. 

1, 2, 3–4 people). Among those that reported anxiety and lived in a room with less than five 

people the percentages ranges from 5–9%. There was no significant association among 

number of people per room and alcohol misuse.

Security was associated with depression and, to a lesser extent, anxiety. Significantly more 

of those who did not feel that they or their belongings were secure (19.4%) had a depression 

score ≥10, than of those who did feel these were secure (9.1%). More of those without a key 

to the outside door (19.9%) had a depression score ≥10, than of those who did have a key 
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(12.5%) (p=.06). Significantly more of those without a key to the outside door (11.5%) had 

an anxiety score ≥27, than of those who did have a key (5.1%). Significantly more of those 

with no bedroom storage (28.9%) had a depression score ≥10, than of those who had any 

bedroom storage (14.9%).

Camp level measures of toilet privacy issues of and housing violations were not related to 

depression or anxiety. None of the individual or camp housing characteristics were 

associated with alcohol misuse. There was, however, a significant association between high 

depression scores and alcohol misuse, 21% of those that had a CES-D score of 10 or greater 

also had a score of 4 or greater in the Audit test (p= 0.02). There was no significant 

association between anxiety and alcohol misuse. Bivariate analysis was conducted for 

mental health outcomes and personal characteristics (i.e., marital status, H-2A status), but 

there were no significant associations.

Discussion

Most farmworkers are of Mexican descent and have poor physical and mental health, due, in 

part, to the poor working and living conditions they endure.1, 7, 9, 29–32 The purpose of this 

paper is to describe the mental health and housing conditions of farmworkers, and to 

delineate housing factors associated with their mental health. Previous analyses have not 

reported associations of housing conditions and mental health among farmworkers.1 The 

results of this analysis indicate low prevalence of depression and anxiety, and high 

prevalence of alcohol misuse among farmworkers. The results also show associations 

between the number of people who share a room and reports of depression and anxiety; as 

well as a significant association between not having a key to the outside door and reports of 

anxiety. There was also an association between a high level of depression and not feeling 

secure or feeling somewhat secure.

The results from this paper are consistent with those with other analyses of farmworker 

housing. Vallejos et al.6 reported that 64% of the workers stated that their room felt crowded 

and the majority of the workers reported living in a room with two or more people. Previous 

studies6 have speculated that stress and anxiety among farmworkers were associated with 

crowding; however, our study looked at the association between both variables and found a 

correlation between them. Adequate shelter includes being able to have adequate privacy.33 

Living in crowded conditions can lead to excessive social stimulation that can, in turn, lead 

to a withdrawal reaction accompanied by feelings of sadness, helplessness, and hopelessness 

that culminate in depression and anxiety.34 Furthermore, studies in non-farmworker 

populations have shown that crowding leads to sadness, less perceived support, less 

perceived control, and less social affection.35

Being adequately secure is an important characteristic of adequate housing. A house 

represents a safe place and any intrusions limit the sense of safety, intimacy, and control 

which could lead to mental health illness, such as depression and anxiety, and alcohol 

misuse.32 Housing providing insufficient protection from the outside, from noise, from 

scrutiny, and from intrusion can be the source of major suffering that can be expressed in 

manifestations of anxiety, insomnia, paranoid feelings, and social dysfunction.32 This 
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analysis shows that housing security and depression are significantly associated, and that not 

having a key to an outside door is correlated to high anxiety. Our findings are corroborated 

by the existing literature, which documents that fear of crime can cause mental distress.36,37 

Although a feeling of insecurity is produced by not having locks on windows and doors, that 

feeling of insecurity could also be exacerbated by the effects of structural inequality that 

people from ethnic minorities and of low socioeconomic status have to face. Also fear of 

crime decreases cohesion and trust and leads to withdrawal.35, 37 Withdrawal in turn could 

be linked to the alcohol misused reported in this paper.29, 32 As our results show depression 

is significantly linked to alcohol misuse.

This analysis found less depression and anxiety, but similar alcohol misuse in comparison to 

other studies of farmworkers.9, 38, 39 The majority (72%) of the data collection for this study 

was conducted during the mid and end of the season, and may help us understand the lower 

mental health illnesses prevalence levels. Grzywacz et al.9 reported lower depression scores 

during the middle and closing months of the agricultural season.9 Half of our participants 

misused alcohol. This level of alcohol misuse is consistent with other studies.8, 13, 15, 40–42 

In North Carolina, 49% of farmworkers report heavy episodic drinking in the previous 3 

months.8 Possible causes of alcohol abuse among farmworkers are related to non-traditional 

living arrangements, social isolation and absence of family and friends.43, 44

This study has limitations. The study was conducted only in North Carolina, largely among 

participants with H-2A visas, which limits its generalizability. This study included only 

housing where male farmworkers live. Hence it is important to acknowledge that there are 

different types of farmworker housing. Many of those housing types also include women and 

children and for them issues such as lack of privacy might have an even greater impact on 

their mental health. This is a cross-sectional study, hence causation cannot be inferred from 

the results. Also, all the participants volunteered to participate in the study, so it is possible 

that those with worst mental health did not participate, and mental health problems could be 

worse than what our study found. Regardless of its limitation, this study contributes to the 

literature because it examines housing variables that could lead to poor mental health 

outcomes among farmworkers. While such a relationship has been hypothesized , it has not 

been examined among farmworkers.1 All H-2A housing is inspected yet many violations 

were found by our team,4 showing the need for multiple inspections throughout the season. 

This analysis included a large number of camps and farmworkers representative of the 

agricultural region of eastern North Carolina, and data collection was standardized and 

followed the inspection guidelines used by the North Carolina Department of Labor.28

This paper is consistent with the existing literature that states that poor farmworker housing 

is prevalent in the US, as well as with the literature related to alcohol misuse among 

farmworkers. Furthermore, this paper suggests factors that link poor housing to 

farmworkers’ mental health. These results inform regulations surrounding farmworker 

housing and inform healthcare providers on how to treat poor mental health among migrant 

farmworkers. The results of this study can be used to help reinforce existing regulations and 

to bring attention to the need of more strict regulations and enforcement. By knowing some 

of the effects that housing factors have on mental health, health care providers are aware of 

what some of the causes of mental illness are and can provide workers with different tools to 
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manage their anxiety and depression (e.g., relaxation and meditation techniques). Further 

research is needed to identify other housing factors that could affect the mental health of 

farmworkers (i.e., relationships with roommates, correlation between work organization, 

housing conditions, and mental health). Unfortunately substandard housing cannot be easily 

solved or regulated, so further research should also concentrate on how to educate and 

empower workers to report violations and to ask for better working condition without fear of 

retaliation.
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Table 1

Participant Characteristics, Migrant Farmworkers, Eastern North Carolina, 2010. (N=371)

Participant characteristics N %

Age of participants

 18 to 29 years 165 44.5

 30 to 30 years 107 28.8

 40 years or older 99 26.7

Married or living as married 241 65.0

Indigenous language spoken 68 18.3

H2A Status

 H2A 242 65.2

 Non-H2A 129 34.8

Years worked in agriculture in the US

 1 to 5 years 192 51.8

 6 to 10 years 108 29.1

 11 or more years 71 19.1

CESD ≥10 60 16.7

Anxiety Score ≥ 27 31 8.8

Alcohol Misuse Score ≥4 185 50.1
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Table 2

Housing Characteristics

Housing Characteristics N %

Number of People in Same Sleeping Room*

 One person 58 15.6

 Two people 130 35.0

 Three or four people 129 34.8

 Five or more people 54 14.6

Perceived Security of Self and Belongings*

 Secure 113 30.7

 Somewhat or not secure 255 69.3

Key to Outside Door*

 Yes key to outside door 165 45.0

 No key to outside door 202 55.0

Bedroom Storage*

 At least some storage 325 87.6

 No storage 46 12.4

Number of Toilet Privacy Issues Per Camp**

 None 105 57.4

 One 34 18.6

 Two or more 44 24.0

Total Housing Violations**

 3 to 7 14 7.5

 8 to 12 105 56.5

 13 to 17 52 28.0

 18 to 23 15 8.0

*
Individual participant level measure, n = 371

**
Camp level measure, n=186
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