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Abstract

Background: Although children as young as 10 years can work in agriculture, little research has 

addressed their occupational health. This paper describes a large, multicomponent study of hired 

Latinx child farmworkers, and the characteristics of children participating in this study.

Methods: Survey interviews were conducted in 2017 with 202 Latinx children aged 10 to 17 

years employed in agriculture across North Carolina (NC).

Results: Most (81.2%) participants were born in the US, 37.6% were female, and 21.3% were 

aged 10–13 years. Most (95.1%) were currently enrolled in school. Thirty-six (17.8%) were 

migrant workers. 34.7% had worked in agriculture for one year; 18.3% had worked 4+ years. 
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33.7% worked piece rate. 57.4% worked in tobacco. Participants in western NC differed in 

personal and occupational characteristics from those in eastern NC.

Conclusions: This study has enrolled a large and diverse child farmworker sample. This 

overview indicates several important issues for further analysis.
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1 INTRODUCTION

Agriculture is unique among industries in the United States (US) for its child labor practices.
1–3 Due to “agricultural exceptionalism,”4 the circumstance that most federal or state labor 

laws do not apply to agriculture, children of any age can and do work on farms operated by 

their parents. Children as young as 10 years can be hired to work on farms not operated by 

their relatives.5 Labor rules posted by the US Department of Labor, Wage and Hour 

Division6 state that a child aged 16 years or older can hold any farm job, hazardous or not, 

with unlimited work hours; a child aged 14 or 15 years can hold any nonhazardous farm job 

outside school hours; a child aged 12 or 13 years can hold any nonhazardous farm job 

outside school hours with parental permission or on the same farm on which a parent is 

working; and a child aged 10 or 11 years can hold any nonhazardous farm job outside of 

school hours with parental permission when Fair Labor Standard Act minimum wage 

requirements do not apply (i.e., on small farms).

Agriculture is one of the most hazardous US industries.7 Those employed in agriculture are 

exposed to environmental (heat, sun), mechanical, chemical (pesticides, fertilizers, 

petrochemicals), height (ladders, buildings), sharp tool, and sexual abuse hazards. As a 

result, children working on farms experience high rates of injury, illness, and mortality.8–11

Although children are allowed to work in this hazardous industry, little research has 

documented risk factors for immediate injury and illness among these children, or 

determined the long-term health and developmental consequences of this work. Studies 

published between 1997 and 2007 addressed a variety of child agricultural health and safety 

issues, but focused on children working on parent-operated farms rather than children hired 

to work on farms not operated by a parent or other relative.12–23 Since 2007, McCurdy has 

examined the occupational health and safety of California high school students working on 

their parents’ farms, comparing them to high school students hired to do farm work.24–26 

Gorucu et al.27 examined occupational and non-occupational “youth” (under age 20) farm 

fatalities. Jinnah et al.28 found that permissive parenting, defined as lax-inconsistent 

disciplining, predicted unsafe farm behaviors. Summers et al.29 examined the safety and 

health perceptions of parents and their children working on farms engaged in local market 

production. Kim et al.30 found variation in the agricultural injuries experienced by different 

classes of Canadian children (e.g., rural-living farm children, rural-living non-farm children, 

rural First Nations children), and argued that specific strategies are needed to prevent 

agricultural injuries in each group.
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Children hired to work on farms are particularly vulnerable.5 Like adult farm labor, a large 

proportion of these children are minority, particularly Latinx .31 In addition to other hazards, 

some migrant hired child farmworkers are unaccompanied by parents or other adults.32 The 

limited research on the occupational health and safety of hired child farmworkers includes 

analysis of data on youth farmworkers from the 2000–2009 National Agricultural Workers 

Survey (NAWS), as well as regional studies of child farmworkers conducted on the West 

Coast (Washington, Oregon, California), in Texas, and in North Carolina (NC).

In an analysis of “youth” farmworkers aged 14 to 18 years, Gabbard et al.31 used NAWS 

data to provide an overview of child farmworker personal characteristics and field sanitation. 

They estimated that, between the years 2000 and 20009, approximately 84,000 youth aged 

14 to 18 years work as farmworkers each year. These youth were largely (85%) male and 

most (74%) had been in the United States for less than two years. Most (60%) reported 

Spanish as their primary language. Most reported that their employers provided sufficient 

materials (water, soap, towels) for field sanitation, and 75% reported receiving pesticide 

training. However, the high proportion of 18 year old adults in the sample (45% of the entire 

sample) makes direct comparisons with studies of child farmworkers difficult and unreliable.

About half (53%) of the 140 youth interviewed by Perla and colleagues33 in Washington’s 

Yakima Valley reported receiving safety training, but few could correctly identify legally 

restricted tasks considered hazardous for youth workers. McCauley and colleagues34 

reported that one-third of the 108 adolescent farmworkers they interviewed in Oregon 

received pesticide training, although 21.6% reported work that involved mixing or applying 

agricultural chemicals. In focus groups with Oregon adolescent migrant farmworkers, 

Salazar and colleagues36 found that they were aware of the risks from pesticide exposure, 

but varied in their perceptions of their personal vulnerability. In California, McCurdy and 

Kwan26 compared Latinx and non-Latinx high school students working on California farms 

in the previous year. Most of the non-Latinx students were working on farms owned by their 

parents, while the Latinx students were hired to work on farms not owned by family 

members. Latinx students worked fewer hours and were less likely to perform hazardous 

tasks that involved tractors, machinery, and chemicals than were non-Latinx students. 

Hennessy-Burt and colleagues,36 using data from the MICASA Study, reported that the 36 

adolescent farmworkers they interviewed who were employed in the previous 12 months 

worked an average of about 4 weeks in the previous year doing a variety of agricultural 

tasks.

Shipp and colleagues have completed several analyses of Texas high school students 

employed in agriculture. They found that one-in-five adolescent farmworkers received 

pesticide safety training,37 a substantial percentage (15.7% to 19.1%) reported severe back 

pain,38 and experienced high rates (27.0–73.6/100 full time equivalents) of non-fatal injury.
39 These adolescent farmworkers reported high levels of neurotoxicity symptoms, which had 

positive associations with injury.40

Spears and colleagues41 described a heat illnesses intervention for NC child farmworkers 

that incorporated peer-educators. Arcury and colleagues42 conducted a pilot study of NC 

child farmworkers aged 10 to 17 years recruited outside of the school setting. Most (78.2%) 
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of these children had been born in the US. Over half reported a musculoskeletal injury 

(54.0%), a traumatic injury (60.9%), or a dermatological injury (72.4%) in the last year. 

These child workers reported a poor work safety climate and safety culture on the farms that 

employed them,43–44 few (5.7%) reported they received pesticide safety training, and 38% 

stated that supervisors were only interested in “doing the job quickly and cheaply.” Most 

child farmworkers reported engaging in unsafe work behaviors (e.g., fewer than 6% wore 

safety goggles, hearing protection, or a respirator); at least 10% experienced sexual 

harassment at work.

Detailed research on characteristics, working conditions, and health and development 

outcomes of hired Latinx child farmworkers is needed. This paper has two objectives. First, 

it describes the study design for a large, multicomponent study of hired NC Latinx child 

farmworkers. Second, it describes baseline characteristics of Latinx child farmworkers 

participating in this study.

2 METHODS

2.1 Study Design

The Hired Child Farmworker Study is a mixed methods investigation consisting of: (1) in-

depth interviews of 30 child farmworkers completed in 2016; and (2) a prospective cohort 

study with repeated survey interviews and clinical examinations conducted for three years 

with 200 child farmworkers to be completed from 2017 to 2019. This paper is limited to data 

from the first year survey interviews conducted for the prospective cohort study. The study 

protocol was approved by the Wake Forest School of Medicine Institutional Review Board.

The study has three specific aims. The first is to describe the common work experiences of 

hired Latinx child farmworkers. The second is to delineate the personal and developmental 

characteristics, work characteristics, work organization, and work safety culture of hired 

Latinx child farmworkers, the work related occupational, environmental, and social hazards 

they experience, and their emotional, behavioral, and physical health characteristics. The 

final aim is to determine the associations of Latinx child farmworker work characteristics 

and hazards with their health characteristics, and how the associations of work 

characteristics and hazards with health are affected by their work organization, safety 

culture, and developmental characteristics.

The study uses a community-based participatory research collaboration of investigators from 

Student Action with Farmworkers (SAF), Wake Forest School of Medicine, and East 

Carolina University. It is based on a pilot study completed in 2013 by these collaborators, 

along with colleagues at the NC Justice Center and NC FIELD.42–44

In addition to SAF co-investigators and youth co-investigators through the SAF Levante 
Leadership Institute,45 the study is informed by a professional advisory committee that 

includes representatives from the NC Farmworker Health Program, NC Justice Center, Toxic 

Free NC, NC Migrant Education Program, Farm Labor Organizing Committee, and NC 

FIELD, and a youth advisory committee consisting of members of the SAF Levante 
Leadership Institute. The investigators continue to engage organizations serving 
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farmworkers through annual presentations at the NC Farmworker Institute and the NC 

Migrant Education Program Out-of-School Youth Conference. In 2014, the investigators 

conducted group interviews with youth farmworkers at the Out-of-School Youth Conference 

and a meeting of the Levante Leadership Institute to gain youth suggestions on what would 

be acceptable to include in the research.

2.2 Participant recruitment

Inclusion criteria were: (1) age 10 to 17 years at recruitment; (2) self-identify as Latinx; (3) 

employed to do farm work in past three months; and (4) fluent in Spanish or English. Both 

female and male child farmworkers were eligible. The study had no exclusion criteria.

Interviewers developed lists of potential participants by working with community partners 

and through their own networks. When a potential participant was identified, the interviewer 

contacted the child’s parents to explain the study, ensured the child met the inclusion 

criteria, discussed the monetary incentives for participation in the study, and obtained signed 

parental permission for the child’s participation. The interviewer then spoke with the 

potential participant, again reviewing the study, inclusion criteria, and incentive, and 

obtained signed assent. Participants will be maintained in the study should they stop being 

employed in farm work. A few of the potential participants were “unaccompanied minors,” 

individuals under age 18 years who do not live with a parent or legal guardian.5,32 The 

Institutional Review Board approved recruiting these individuals without parental 

permission. Two-hundred two participants aged 10 to 17 years were recruited from May 

through November, 2017 (Table I). Participants resided in 20 NC counties (Figure 1). 

Because interviewers worked through community partners, the number of potential 

participants or their parents who refused to participate is not known.

2.3 Data collection

The survey interview questionnaire was developed to include measures needed to address 

the overall study specific aims. Items from existing questionnaires and scales (e.g., 

particularly those used by McCurdy et al.,24 Arcury et al.,42 and Kearney et al.44) were used 

whenever possible. The study’s Professional and Youth Advisory Committees reviewed the 

questionnaire content, and the wording of specific items.45 The English version of the 

questionnaire was translated to Spanish, and back-translated to ensure item accuracy. Both 

the English and Spanish versions were reviewed again by members of the Professional 

Advisory Committee. Pre-test interviews were conducted by study staff with members of the 

Youth Advisory Committee, as well as by the field interviewers with youth who had 

formerly worked in agriculture. Questionnaire item wording was adjusted based on feedback 

received during pretesting. The final interview questionnaire was designed to be completed 

within 45 minutes. Interviews were completed with tablets using REDCap (Research 

Electronic Data Capture), a secure web-based system, to record data.46 Interviewers 

completed 172 interviews in English and 30 in Spanish.

Ten bilingual individuals with knowledge of their local farmworker communities from 

across NC recruited participants and conducted the interviews. All interviewers had 

experience with farmworkers through employment with organizations that provide services 
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to farmworkers. Each completed an intensive training program that included a didactic 

component that discussed recruitment procedures, procedures for obtaining parental 

permission and participant assent, the interview content, and using the tablet and REDCap. 

Interviewers completed CITI Research Ethics and Compliance Training (https://

about.citiprogram.org/en/homepage/). Interviewers had to successfully complete an audio 

recorded or observed practice interview before they were certified to contact participants.

2.4 Measures

Five sets of participant measures are included in this analysis: (1) personal characteristics; 

(2) educational characteristics; (3) work characteristics; (4) wage characteristics; and (5) job 

characteristics. Personal characteristics included gender (female, male), age (in the 

categories 10–13 years, 14–15 years, and 16–17 years), race (white, black, American Indian, 

other), national origin (US, Mexico, Central American nation), speaks English 

(dichotomous), speaks Spanish (dichotomous), speaks an indigenous language 

(dichotomous), permanent residence (NC, Florida, other), years resided in NC (1, 2–10, 11–

15, 16–17), and whether lived in NC entire life. Region of NC in which the participant lived 

at the time of the interview included East and West (Figure 1). Household characteristics 

included presence of parents, with the values of father and mother, mother only, father only, 

neither father nor mother. Other household characteristics included the three dichotomous 

measures of other relatives under 18 years of age in household, other relatives at least 18 

years of age in household, and non-relatives in household.

Educational characteristics included currently enrolled in school (dichotomous), last grade 

completed (3–5, 6–8, 9–11, 12), and for those enrolled in school, school location (NC, 

another state, another nation). Participation in summer school, after school programs, 

summer camp, or migrant education were dichotomous measures. Among those currently 

enrolled in school, dichotomous measures of when they worked relative to school included 

worked during the previous fall semester, and whether they worked on a school day that 

semester; worked during the previous spring semester, and whether they worked on a school 

day that semester; worked during summer break; and worked on holidays. Whether they 

missed school due to work, whether they missed participating in summer programs due to 

work, or ever repeated a grade were dichotomous measures.

Work characteristics included whether the participant was a migrant worker (changed 

residence from another state to do farm work), and the years worked in agriculture (1, 2, 3, 

4, 5 or more). Working with their father, mother, sibling, aunt or uncle, cousin, other 

relative, and worked with at least one relative when doing farm work were dichotomous. 

Number of weeks worked in the last three months had the values of 1–2, 3–4, 5–7, 8–11, 12; 

usual number of days worked per week was in the categories 1–2, 3–5, 6–7; hours worked in 

the last week worked was in the categories 3–20, 21–31, 32–40, 41–69.

Who received their pay (participant versus parent) was one wage characteristic measure, as 

well as whether they were ever paid by cash or ever paid by check. Piece rate was 

dichotomous; among those paid at piece rate, whether their actual work hours were 

recorded, and whether they were paid at least minimum wage were dichotomous. Other 

measures included being paid by the hour (dichotomous), and their hourly pay in dollars if 
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paid by the hour (less than $7.25, $7.25-$7.99, $8.00-$8.99, $9.00-$9.99, and $10.00 or 

greater). Measures of unpaid work time (time at work during which they could not work) 

were whether they traveled from field to field, and whether they were paid for that time; 

whether they waited for crops to dry, and whether they were paid for that time; and whether 

they waited for equipment repair, and whether they were paid for that time. Paid overtime is 

a measure of increased pay rate when they worked more than 40 hours per week.

For job characteristics, dichotomous measures for crops with which the participant worked 

in last week included tobacco, berries, tomatoes, sweet potatoes, green peppers, squash, hot 

peppers, cucumbers, melons, and other. Individuals could work with more than one crop in 

the last week. Dichotomous measures for tasks the participant performed in the last week 

worked included harvesting, topping tobacco, pulling weeds, loading, planting, driving a 

vehicle (other than a tractor), setting up sticks (for tomato plants), barning tobacco, driving a 

tractor, and irrigating. Individuals could perform more than one task in the past week.

2.5 Analysis

Descriptive statistics (count, percent) were calculated for personal, educational, work, wage, 

and job characteristics of interest. Associations between selected personal characteristics 

(age group, migrant status, region) and work and wage characteristics (work: works with 

relative, number of days worked per week; wage: child or parent paid, mode of pay) were 

examined using Chi-square or Fisher’s exact tests as appropriate. Likewise, Chi-square or 

Fisher’s exact tests were used to examine differences between the same three personal 

characteristics and selected job characteristics (crop: tobacco, berries, tomatoes, sweet 

potatoes; task: plant, cultivate/weed, harvest, top, and drive a vehicle). All analyses were 

performed using SAS version 9.4 (SAS Institute, Cary, NC) and p-values of less than .05 

were considered statistically significant.

3 RESULTS

3.1 Personal Characteristics

Over one-third (37.6%) of the participants were female (Table II). Forty-three (21.3%) of the 

participants were aged 10–13 (four were aged 10, and four were aged 11), with most 

(47.0%) aged 16 or 17. All considered themselves to be Latinx. Most (55.9%) considered 

themselves to be white, with 41.6% considering themselves to be other. The large majority 

(81.2%) were born in the US, with 12.9% born in Mexico, and 5.9% born in a Central 

American country. The majority (84.2%) spoke English, all but one (99.5%) spoke Spanish, 

and 5.9% spoke an indigenous language.

Most (84.7%) of the participants were NC residents, with 13.4% being Florida residents. 

Most (77.7%) of the participants were living in eastern NC at the time they were 

interviewed. About one-third had lived in NC for 10 or fewer years, with 44.1% having lived 

in the state 11 to 15 years, and 22.8% having lived in the state 16 or 17 years. Over half 

(56.9%) had lived in NC their entire lives.

Most participants (59.9%) lived with both parents; 27.7% lived only with their mother, 3.5% 

lived only with their father, and 8.9% lived with no parent. Most had at least one minor co-
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resident relative (80.2%) or older co-resident relative (54.0%) living with them. Thirty-six 

(17.8%) had non-relatives living in their houses. Of the 18 participants living with neither 

parent (unaccompanied minors), 9 were living with at least one relative under 18 years of 

age, 12 were living with at least one relative aged 18 years or older, and 9 were living with a 

non-relative.

3.2 Educational Characteristics

Most (95.1%) of the participants were currently enrolled in school (Table III). The last grade 

completed by a few (4.0%) was elementary school, with 35.1% last completing a middle 

school grade, 55.0% last completing a high school grade, and 5.9% having completed high 

school. Most were currently enrolled in a NC school (89.6%), with 16.2% enrolled in 

another state, and 2.6% enrolled in another nation. During the last school year, 27.6% of 

those currently enrolled in school attended a summer school program, 41.7% attended an 

after school program, 18.2% attended a summer camp, and 18.8% attended a Migrant 

Education program. During the last school year, 24.5% worked during the fall semester, 

32.3% worked during the spring semester, 97.4% worked during summer break, and 22.4% 

worked during school holidays. Few (2 individuals) of those who worked during either Fall 

or Spring semesters worked during school hours, with 3.1% indicating that they missed 

school and 10.7% indicating they missed programs due to work.

3.3 Work Characteristics

Thirty-six (17.8%) of the participants were migrant workers (Table IV). About one-third 

(34.7%) had worked in agriculture for one year, with 18.3% having worked in agriculture for 

4 or more years. The great majority (87.1%) of these child workers worked with a relative; 

commonly working with their father (24.3%), mother (44.6%), siblings (55.9%), aunt or 

uncle (28.7%), or cousins (38.1%). Some had worked little in the three months prior to their 

interview, with 19.8% having worked 1–2 weeks, and 35.2% 3–4 weeks; but 27.7% had 

worked 5–7 weeks, 11.4% had worked 8–11 weeks, and 5.9% had worked 12 weeks. They 

worked several days during the weeks they did work, with 56.4% working 3–5 days per 

week, and 30.2% working 6–7 days per week. Many also worked a large number of hours 

during the weeks they worked; about one-third (32.5%) worked 3–20 hours, but 17.5% 

worked 32–40 hours, and 34.0% worked 41–69 hours.

3.4 Wage Characteristics

Three-quarters (76.7%) of the participants were paid directly for their work, with the pay for 

23.3% being given to their parents (Table V). Most were paid in cash (90.1%), while 18.8% 

were at some time paid by check. Of the 68 (33.7%) who ever worked piece-rate, 34 

(50.0%) had their work hours recorded and 29 (85.3%) of these (42.6% of those working 

piece rate) were paid minimum wage. Of the 68.8% of those who ever worked for an hourly 

rate, most (96.4%) were paid minimum wage ($7.25 per hour) or greater. Of those paid by 

the hour (n=139), 110 (79.1%) traveled from field to field but 86 were paid for this time; 27 

(19.4%) waited for crops to dry but 14 were paid for this time; and 22 (15.8%) waited for 

equipment to be repaired but 16 were paid for this time. Of the 139 paid by the hour, 71 

(51.1%) worked more than 40 hours per week, with 9 receiving over-time pay.
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3.5 Job Characteristics

Most (57.4%) of these child workers had worked in tobacco in the last week they worked 

before their interview (Table VI). Other common crops in which they worked in the previous 

week were berries (25.7%), tomatoes (16.3%), and sweet potatoes (14.4%). The most 

common tasks in the previous week were harvesting (50%) and topping tobacco (50%). 

Other common tasks were pulling weeds (41.1%), loading (27.2%), and planting (14.9%). A 

small number of child workers drove a vehicle (7.4%) or a tractor (3.0%).

3.6 Associations of Selected Personal Characteristics with Selected Work, Wage, and Job 
Characteristics

Migrant farmworker status was significantly associated with speaking English; 69% of 

migrant farmworkers workers spoke English versus 87% of seasonal farmworkers (p = 

0.008). Migrant farmworker status was significantly associated with country of origin; 69% 

of migrant farmworkers were born in the US versus 84% of seasonal farmworkers being 

born in the US (p = 0.047). Speaking English was significantly associated with country of 

origin; 92% of those born in the US spoke English versus 50% of those not born in the US 

(p < .0001). Region of the state differentiated the child workers: 32 (71.1%) of those in the 

West were migrants, while 4 (2.6%) of those in the East were migrants (p < .0001). We 

selected work, wage, and job characteristics based on their variability and statistical 

independence. We do not report associations of gender with these characteristics because 

gender had a significant association with only one characteristic; a smaller percentage of 

girls (6.6%) than boys (19.1%) worked in sweet potatoes (p = .014).

Although the majority of all child farmworkers worked with at least one relative, more of 

those aged 10 to 13 years (97.7%) versus those aged 14 or 15 years (90.6%) and aged 16 or 

17 years (80.0%) worked with a relative (Table VII). Most of the child farmworkers worked 

3 to 5 days per week; fewer of those aged 10 to 13 years (11.6%) worked 6 or 7 days per 

week versus those aged 14 or 15 years (29.7%) and aged 16 or 17 (38.9%). Fewer of those 

aged 10 to 13 (41.9%) received their pay directly (versus having their parents receive their 

pay) versus those aged 14 or 15 (76.6%) and 16 or 17 (92.6%). Being paid in cash or by 

check, and working piece rate did not vary by age.

The great majority of migrant (94.4%) and seasonal (85.5%) child farmworkers worked with 

at least one relative. Many more migrant child farmworkers (61.1%) versus seasonal child 

farmworker (23.5%) worked 6 or 7 days per week. Fewer migrant child farmworkers 

(52.8%) versus seasonal child farmworkers (81.9%) were paid directly. Compared to 

seasonal child farmworkers, fewer migrant child farmworkers were paid in cash (69.4% 

versus 94.6%), more were paid by check (50.0% versus 12.1%), and more worked at piece 

rate (63.9% versus 27.1%).

Regional comparisons indicated the same pattern as did the migrant status comparison. Most 

child farmworkers in the West (93.3%) and East (85.4%) worked with at least one relative. 

More of those in the West (44.4%) than in the East (26.1%) work 6 or 7 days per week, 

although this difference in not statistically significant. Fewer child farmworkers in the West 

(55.6%) than in the East (82.8%) were paid directly. Compared to child farmworkers in the 
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East, fewer child farmworkers in the West were paid in cash (68.9% versus 96.2%), more 

were paid by check (46.7% versus 10.8%), and more worked at piece rate (62.2% versus 

25.5%).

Fewer of those aged 10 to 13 worked in tobacco (32.6%) than those aged 14 or 15 (64.1%), 

or 16 to 17 (64.2%) (Table VIII). Fewer younger child farmworkers planted or cultivated any 

crop, or topped tobacco than did older child farmworkers. More of the younger child 

farmworkers harvested any crop than did older child farmworkers. Fewer migrant child 

farmworkers (11.1%) than seasonal child farmworkers (67.5%) worked in tobacco, but more 

migrant child farmworkers (83.3%) than seasonal child farmworkers (1.8%) worked in 

tomatoes. Fewer migrant child workers (2.8%) worked in sweet potatoes than did seasonal 

child farmworkers (16.9%). Compared with seasonal child farmworkers, fewer migrant child 

farmworkers cultivated any crop (19.4% versus 45.8%) and topped tobacco (8.3% versus 

59.0%), but more harvested (77.8% versus 44.0%) and drove vehicles (27.8% versus 4.8%). 

Similarly, region of the state differentiated the child workers. Two (4.4%) of those in the 

West worked in tobacco, while 72.6% of those in the East had worked in tobacco; 71.1% of 

those in the West worked in tomatoes, while 0.6% of those in the East had worked in 

tomatoes; none of those in the West had worked in sweet potatoes, while 18.5% of those in 

the East had worked in sweet potatoes. Compared with child farmworkers in the East, fewer 

child farmworkers in the West cultivated any crop (20.0% versus 47.1%) and topped tobacco 

(4.4% versus 63.1%), but more harvested any crop (86.7% versus 39.5%) and drove (24.4% 

versus 4.5%).

4 DISCUSSION

This paper provides an overview of the research design we are using for a large, 

multicomponent study to document the work experiences of hired Latinx child farmworkers 

and to determine the associations of these work experiences with their health and 

developmental outcomes. It also provides a summary of the personal, educational, and 

occupational characteristics of the hired Latinx child farmworkers participating in this 

research. The community-based participatory framework47 for this research ensures 

involvement by those providing services and advocating for child farmworkers, as well as 

those who were child farmworkers. This increases the likelihood that the research results 

will address the needs of child workers, advocates, and health and education providers.

The characteristics of the child farmworkers who participated in this study reflect those 

reported in earlier surveys conducted in NC among 10–17 year olds,42 and among 14–18 

year old farmworkers in Texas39 and in Washington.33 Most (about 80%) were born in the 

US, and they tend to be long term residents of the state in which they were interviewed. This 

differs from the California youth in the MICASA project,36 55.5% of whom were born in 

the US. English language use varied regionally; 84.2% of our participants spoke English and 

preferred being interviewed in English, while about 70% of the Washington33 and 

California36 participants preferred English. Among Texas child farmworkers, 18.1% 

preferred English and 38.5% equally preferred English or Spanish.39
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The percent of girls employed as farmworkers was similar across studies. In our study, 

37.6% of our participants were girls. In Texas, 40.7% of participants were girls39 and in 

Washington, 39.3% of participants were girls.33 In California, 37.6% of all participants were 

girls, with 28.6% of those who were employed as farmworkers in the past 12 months being 

girls.36 McCurdy and Kwan’s26 analysis of Hispanic high school student agriculture workers 

differs from other studies, with only 17 of 212 (8%) of these students being girls. Our 

analysis found that gender was not related to any work characteristics that we examined; 

McCurdy and Kwan25 reported a median of 624 hours per year worked by Hispanic boys, 

and of 189 hours per year for Hispanic girls. Our future analyses will examine potential 

gender differences in work experiences, including sexual harassment, and developmental 

and psychological outcomes.

Most of the child participants lived and worked with family members, as was the case with 

child farmworkers participating in other studies.25,33,36,39 At the same time, almost 1-in-10 

(8.9%) of the children participating in our study lived with neither parent, although most of 

these individuals lived with another relative. These 18 participants were unaccompanied 

minors.5,32

Unlike the studies conducted by Shipp et al.39 and McCurdy and Kwan,25 this study did not 

recruit participants through migrant education programs or general high school classes. Still, 

like the participants in the study by Hennessy-Burt et al.,36 most of our participants were 

enrolled in school. Further analysis will consider changes in enrollment and educational 

success among those who continue in farm work. For example, 30.2% of the participants 

report having repeated a grade; this compares to 7% of US children, and 10% of NC 

children aged 6 to 17 who for 2015–16 had repeated a grade.48

Thirty-six (17.8%) of the child farmworkers participating in this study were migrant 

workers; they changed residence for agricultural employment. Many of these migrant child 

farmworkers stated that their permanent residence was in Florida. Shipp et al.38 indicates 

that over 75% of their Texas child farmworkers were involved in migrant farm work for one 

or more years (with migrant farm work defined as spending at least one night away from the 

usual home to work). Other research with child farmworkers did not report migrant work 

status; this may result from their recruiting participants from schools25 or from single 

locales with the potential for year round agricultural employment.33,36 Migration increases 

the vulnerability of child farmworkers, particularly when they are unaccompanied.32 All 

migrant child farmworkers experience repeated changes in school and health care providers; 

those who are unaccompanied may lack social support and experience the stresses of 

economic independence.5

It is difficult to compare the amount of work (days per week, hours per day) of NC child 

farmworkers with that of child farmworkers in other states due to variation in agricultural 

systems. The NC child farmworkers varied in the number of weeks worked in the past three 

months. This may be a reflection of when they were interviewed; those interviewed in June 

may not have had as much opportunity to work as those interviewed in August or 

September. Also, the number of weeks they worked may reflect when specific work tasks 

were needed; for example, harvesting tomatoes in the West, and topping tobacco in the East. 
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Hennessy-Burke et al.36 reported that 40% of their participants worked 4 or fewer weeks; we 

found that 55% of our participants had worked 4 or fewer weeks when interviewed. We 

found that most of our participants worked three or more days per week, with almost one-

third working 6 or 7 days per week. Most worked 32 or more hours per week, with one-third 

having worked more than 40 hours per week. McCurdy and Kwan25 reported that Hispanic 

boys worked a median of 624 hours per year, and Hispanic girls worked a median of 189 

hours per year.

One-third of the NC child farmworkers reported working piece rate, for which they were 

paid for the amount of crop harvested, rather than by the hour. Piece rate leads workers to 

work faster, take fewer breaks, and ignore safety in order to maximize income, and has been 

associated with increased injury.49

NC child farmworkers, like those in California25 and Texas,39 work at a variety of tasks and 

crops. The agriculture of each region differs, so crop comparisons are difficult. For example, 

about 15% of Texas child farmworkers harvested melons,38 while 2.5% of the NC child 

farmworkers harvested melons. Contrary to denials from the tobacco industry,50 many 

children in the 10–13 year and 14–15 year age groups reported working in tobacco. Far 

fewer of the NC child farmworkers drove or operated machinery or mixed or applied 

chemicals than did those in California.25

Two ideal types51 for NC child farmworkers emerge from the data, one for the West and one 

for the East regions. These ideal types provide insight into important differences among 

hired child farmworkers, and needed differences in approaching problems experienced by 

these children. Child farmworkers in the West are more likely to be migrant and foreign 

born. They often work 6 or 7 days each week. Most work piece rate, with a substantial 

number having their pay given to a parent. Almost half are paid by check. About a quarter 

drive equipment at work. This profile indicates that they are at greater risk for school 

disruptions, and subject to more immigration problems. They are also at greater risk for 

occupational injuries due to their extensive work schedules, working piece rate, and to their 

driving farm equipment. Their pay going to a parent increases the risk of exploitation by 

their supervisors shorting the combined remuneration by manipulating the total hours 

worked or the pay rate.

Child farmworkers in the East are generally seasonal (they work in the area in which they 

live, and do not migrate for work), born in the US (making them citizens), and speak English 

(as well as Spanish). Most work 5 or fewer days per week. Overwhelmingly, they are paid in 

cash. They work in tobacco, often topping this crop. They seldom drive vehicles. These child 

farmworkers are at risk for few school disruptions. However, they are at risk for wage theft 

by their employers.52 A majority work in tobacco, putting them at risk for tobacco-related 

occupational injury and illnesses, such as nicotine poisoning (green tobacco sickness).53 

Almost one-in-five work in harvest sweet potatoes, putting them at risk for substantial 

musculoskeletal disorder and pain.54

Despite the size and wide geographic reach of the sample, the current and extensive data, 

and repeated measures design of this study, it remains limited in several ways. Foremost is 
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the nature of the sample design. The number and location of child farmworkers across NC is 

not known, and limiting the sample to schools would not be efficient and would exclude 

migrant child farmworkers. Therefore, although the sample is not random, being based on 

the organizations that serve this population may make it more representative than a school-

based sample. The response rate cannot be determined. However, comparison to other 

studies of child farmworkers provides some external validity for our sample. Other 

limitations, similar to other existing studies, are the focus on Latinx child farmworkers and 

to one state, limiting the generalizability of the results.

4.1 Conclusions

This research study has enrolled a large and diverse sample of NC child farmworkers. These 

child farmworkers are similar to those recruited for studies in Washington, California, and 

Texas. The data collected by the NC study expands examination of some participant 

characteristics, and, with the longitudinal data collection, will allow analysis of how this 

work affects child health and development.

This introduction to the study design and participant characteristics indicates several 

important issues for further analysis. These include the effect of migration on educational 

disruption and occupational injuries, the association of piece rate with occupational injuries, 

and the effects of tobacco work on child health. Ongoing analyses of these data will address 

these and other questions. In addition, the results of this study will be made available to 

policy makers to ensure that they are aware of the potential negative outcomes of paid child 

farm labor.55
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Figure 1. 
Map of North Carolina showing location of Wake Forest School of Medicine (star), East 

counties in which participants were interviewed (light gray), and West counties in which 

participants were interviewed (dark gray).

Arcury et al. Page 17

Am J Ind Med. Author manuscript; available in PMC 2019 August 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Arcury et al. Page 18

Table I:

Participant Recruitment by Month, Latinx Child Farmworkers in North Carolina, 2017 (N=202).

Month n %

May 9 4.5

June 19 9.4

July 63 31.2

August 35 17.3

September 31 15.4

October 33 16.3

November 12 5.9
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Table II:

Participant Personal Characteristics, Latinx Child Farmworkers in North Carolina, 2017 (N=202).

Personal Characteristics n %

Gender

 Female 76 37.6

 Male 126 62.4

Age (in years)

 10–13 43 21.3

 14–15 64 31.7

 16–17 95 47.0

Race

 White 113 55.9

 Black 2 1.0

 American Indian 3 1.5

 Other 84 41.6

National origin

 United States 164 81.2

 Mexico 26 12.9

 Central American nation 12 5.9

Speaks English 170 84.2

Speaks Spanish 201 99.5

Speaks indigenous language 12 5.9

Permanent residence

 North Carolina 171 84.7

 Florida 27 13.4

 Other 4 2.0

Region of North Carolina

 East 157 77.7

 West 45 22.3

Years resided in North Carolina

 1 41 20.3

 2–10 26 12.9

 11–15 89 44.1

 16–17 46 22.8

Lived entire life in North Carolina 115 56.9

Household parental presence

 Mother and father 121 59.9

 Mother only 56 27.7

 Father only 7 3.5

 Neither father nor mother 18 8.9

Other relatives under 18 in household 162 80.2

Other relatives at least 18 in household 109 54.0
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Personal Characteristics n %

Non-relatives in household 36 17.8
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Table III:

Participant Educational Characteristics, Latinx Child Farmworkers in North Carolina, 2017 (N=202).

Educational Characteristics n %

Currently enrolled in school 192 95.1

Last grade completed

 3–5 (elementary school) 8 4.0

 6–8 (middle school) 71 35.1

 9–11 (high school) 111 55.0

 12 (high school graduate) 12 5.9

School location (for those enrolled in school)

 North Carolina 172 89.6

 Another state 31 16.2

 Another nation 5 2.6

Programs attended (for those enrolled in school)

 Summer school 53 27.6

 After school program 80 41.7

 Summer camp/program 35 18.2

 Migrant education 36 18.8

Work and school (for those enrolled in school)

 Worked during fall semester when school was in session 47 24.5

  Worked on school day (for those working during fall semester) 2 4.3

 Worked during spring semester when school was in session 62 32.3

  Worked on school day (for those working during spring semester) 0

 Worked during summer break 187 97.4

 Worked during school holidays 43 22.4

Missed school due to work (for those enrolled in school) 6 3.1

Missed programs due to work (for those enrolled in at least one program, n =112) 12 10.7

Repeated a grade 61 30.2
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Table IV:

Participant Work Characteristics, Latinx Child Farmworkers in North Carolina, 2017 (N=202).

Work Characteristics n %

Migrant worker 36 17.8

Years worked in agriculture

 1 70 34.7

 2 53 26.2

 3 42 20.8

 4 18 8.9

 5 or more 19 9.4

Work with at least one relative 176 87.1

Family co-workers

 Father 49 24.3

 Mother 90 44.6

 Siblings 113 55.9

 Aunt or uncle 58 28.7

 Cousins 77 38.1

 Other relative 18 8.9

Weeks worked in last 3 months

 1–2 weeks 40 19.8

 3–4 weeks 71 35.2

 5–7 weeks 56 27.7

 8–11 weeks 23 11.4

 12 weeks 12 5.9

Days worked per week

 1–2 days 27 13.4

 3–5 days 114 56.4

 6–7 days 61 30.2

Hours worked in the last week worked*

 3–20 hours 65 32.5

 21–31 hours 32 16.0

 32–40 hours 35 17.5

 41–69 hours 68 34.0

*
Missing values
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Table V.

Participant Wage Characteristics, Latinx Child Farmworkers in North Carolina, 2017 (N=202).

Wage and Benefit Characteristics n %

Who received pay

 Self 155 76.7

 Parents 47 23.3

Pay

 Ever cash 182 90.1

 Ever check 38 18.8

Piece rate 68 33.7

 Hours worked recorded (for those paid piece rate) 34 50.0

  Paid minimum wage (for those with hours recorded) 29 85.3

Paid by hour 139 68.8

Hourly pay in dollars (for those paid by the hour)*

 Less than 7.25 5 3.6

 7.25 – 7.99 9 6.6

 8.00–8.99 76 55.5

 9.00–9.99 42 30.7

 10.00 or greater 5 3.6

Unpaid work time (for those paid by the hour)

 Traveled field to field 110 79.1

  Paid 86 78.2

 Waited for crops to dry 27 19.4

  Paid 14 51.9

 Waited for equipment repair 22 15.8

  Paid 16 72.7

Worked more than 40 hours per week (for those paid by the hour) 71 51.1

 Paid overtime 9 12.7

*
Missing values
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Table VI.

Participant Job Characteristics, Latinx Child Farmworkers in North Carolina, 2017 (N=202).

Job Characteristics n %

Crops worked in past week

 Tobacco 116 57.4

 Berries 52 25.7

 Tomatoes 33 16.3

 Sweet potatoes 29 14.4

 Green peppers 13 6.4

 Squash 8 4.0

 Hot peppers 7 3.5

 Cucumbers 6 3.0

 Melons 5 2.5

 Other 21 10.4

Tasks in past week

 Harvesting or picking 101 50.0

 Topping tobacco 101 50.0

 Pulling weeds or cultivating 83 41.1

 Loading 55 27.2

 Planting 30 14.9

 Driving vehicle (other than a tractor) 15 7.4

 Setting up sticks 14 6.9

 Barning tobacco 8 4.0

 Driving tractor 6 3.0

 Irrigating 5 2.5
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