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Background: Precarious employment and labor exploitation in farmworkers is historical and pervasive in the United States.

Methods: We analyzed cross-sectional data from the National Agricultural Worker Survey (1999–2020, NAWS) among 46,910 farmworkers. A multidimensional precarious employment score (PES) was developed using work indicators and cardiovascular risk factors and cardiovascular disease (CVD). Analysis included: (1) Poisson regression model with LASSO for key predictor selection across three health outcomes; (2) PES construction to track employment conditions over time; and (3) subgroups analyses to assess disparities and trends in employment precarity.

Results: Women showed no reduction in PES over time. Indigenous farmworkers [mean (M) = 0.52, 95% CI: 0.50 to 0.53; difference from reference (δM) = 0.07, 95% CI: 0.05 to 0.08] and those working with labor contractors (M = 0.5, 95% CI: 0.48 to 0.52; δM = 0.05, 95% CI: 0.04 to 0.07) showed a consistently higher PES, but their declines [Indigenous: change (ΔM) = −0.05, 95% CI: −0.09 to 0; labor contractors: ΔM = −0.08, 95% CI: −0.12 to −0.05) were smaller.

Conclusions: Within this precarious workforce there were differences in PES and chronic disease. Biosocial data is needed to better understand the pathways of how precarious employment impacts the health of this workforce.

Keywords
precarious employment, chronic disease, farmworkers, health inequalities, health disparities


1 Introduction

Farmworkers in the United States (US) continued to face precarious and exploitative work conditions despite agriculture, food and its related industries contributing ~$1.5 trillion to the gross domestic product in 2023 (1). There is substantial evidence that workers under precarious work conditions generally face job insecurity, low wages, limited workplace rights, high demands and lower control over their work environment all salient characteristics of farmworker work conditions (2–5) that have been associated with higher levels of chronic stress and adverse health outcomes (e.g., cardiovascular risk factors and cardiovascular disease) compared to workers in more secure or stable work environments (6–16).

Social and economic marginalization are associated with chronic diseases and lower life-expectancy (14, 15, 17, 18) yet, scarce research has advanced the conceptualization and measurement of precarious work and labor exploitation for these workers with chronic disease. This is a needed step to advance health equity and policies to ensure worker safety and health.

Within the literature of precarious work and its measurement, the Western European and North American research on salaried workers with more standard work arrangements prevails (19–21). Yet, work precariousness and exploitative labor for farmworkers entails a different social and complex reality interwoven with the lack or minimal social and labor protections for these workers and the criminalization and contentious immigration policies of the US (22, 23). The most recent report from the only employment-based US survey on farmworkers, the National Agricultural Work Survey (NAWS), in 2021–2022 (24), indicated that most workers are foreign-born mainly from Mexico (~80%), almost two quarters (~40%) are undocumented and very few receive federal contribution-based benefits (disability insurance, unemployment insurance, social security) (12%), despite being in the US approximately for 10 years or more (24). The International Labour Organization (ILO) (25), the US National Institute for Occupational Health (NIOSH) through its Total Worker Health initiative (26, 27) and scholars (6, 7, 21, 28) have all called for the need to define precarious employment holistically, incorporating the built environment (e.g., safe and secure facilities), management practices (e.g., healthy leadership), organization of work (e.g., adequate breaks, stress prevention), and the psychosocial work environment (e.g., autonomy, flexibility, empowerment of workers).

In an attempt to develop such understanding with farmworkers, our previous research with migrant, seasonal and H-2A farmworkers identified the following dimensions of precarious employment and labor exploitation: organization of work, wages, work environment, workplace dynamics, leadership; power and control; social vulnerability (2–5). Building on this work and the existent literature, the present analysis used survey data from the NAWS (1999–2020) to quantify key influential employment characteristics of precarious work and chronic disease. The purpose of this study was twofold: (1) to create a multidimensional precarious employment score (PES) based on its association with the prevalence of chronic disease (diabetes, hypertension and cardiovascular disease) in migrant and seasonal farmworkers, and (2) to describe changes in PES, both overall (e.g., women compared to men) and within subgroups (e.g., within women).



2 Methods

We used cross-sectional data from the NAWS, a US Department of Labor survey on work characteristics of crop migrant and seasonal farmworkers. NAWS sampling methodology is described in detail on the US Department of Labor website (29). Briefly, NAWS uses a complex, multistage sampling methodology to capture regional variation across 12 US regions, consolidated into six: California, Southwest, Southeast, Northwest, Midwest and East. NAWS has seven sampling levels: cycle, region, farm labor area (primary sampling unit), county, ZIP code, employer, and farmworker. Regions and farms are randomly sampled based on the amount of farm labor during a given cycle (29).

Our original NAWS dataset included 71,311 individuals from 1988 to 2020. For demographic analysis, we restricted to individuals aged 18 years or older between 1989 and 2020 (n = 68,445). To construct the Precarious Employment Score (PES), we further restricted the sample to 46,910 individuals from 1999 to 2020, when cardiovascular relevant indicators for this analysis became available, and included only those with complete demographic data (e.g., gender, age, NAWS sampling cluster). Given the survey's complexity, complete case analysis was conducted to avoid the potential bias of the imputation model.


2.1 Exposure: Precarious employment score (PES)

We constructed a PES based on literature and our previous research with farmworkers (2–5). The PES includes five dimensions: material assets, work and living arrangements, job security, worker benefits, and social vulnerability, with 17 variables from NAWS data (Table 1). Each dimension includes socio-demographic and employment variables, scored for precariousness. No existing measure of precarious work for farmworkers has been documented, and previous research mainly focused on urban workers with standardized work conditions (19, 20, 28). Given our interest in chronic disease, we based the PES on self-reported cardiovascular risk factors (diabetes, hypertension) and cardiovascular disease (CVD), given the strong evidence that precarious work contributes to CVD through various pathways, and NAWS data consistently collected these health outcomes from 1999 to 2020 (8, 9, 11, 30–32).

TABLE 1  Dimensions and indicators of precarious employment for farmworkers: data from the National Agricultural Worker Survey (NAWS 1989–2020).


	Dimensions
	Item
	Scoring rubric





	(1) Material assets
	Below minimum wage
	Likely precarious if below minimum wage



	Payment method
	Likely precarious if paid by piece-rate or a combination of hourly wage and piece-rate; not precarious if paid by the hour, salary, or other methods



	Family poverty
	Likely precarious if family income is below the federal poverty level



	Vehicle ownershipa
	Likely precarious if no vehicle is owned, limited transportation and mobility



	(2) Work and living arrangements
	Employment status
	Likely precarious if employed by a farm labor grower at the time of the interview; not precarious if employed by a contractor



	Dwelling ownershipb
	Likely precarious if no dwelling is owned



	Hours worked last week
	Likely precarious if total hours worked per week at current farm job are <20 or >40; not precarious otherwise



	(3) Job security-stability
	Weeks at current job
	Likely precarious if employed at the current job for <6 weeks



	Farmwork days in the previous 12 months
	Likely precarious if the number of farmwork days is <= 183 days (6 months)



	Farmwork weeks last year
	Likely precarious if <48 weeks of farmwork were completed last year



	(4) Worker's benefits (health insurance)
	Contribution-based government benefitsc
	Likely precarious if contribution-based government benefits were not received



	Need-based government benefitsd
	Likely precarious if need-based were not received



	Employer healthcare for work-related injuries
	Likely precarious if no health insurance is provided



	(5) Social vulnerability
	Indigenous status
	Likely precarious if identified as indigenous



	Place of birth
	Likely precarious if not born in the U.S. born



	Current legal status
	Likely precarious if worker is undocumented



	Adult primary language
	Likely precarious if primary language is anything other than English




aOwning a vehicle in rural areas is key for transportation and access to services.

bFarmworkers who do not own their dwelling typically live in farm headquarters or in rental housing. Lack of dwelling ownership was more prevalent among individuals below the poverty line (38.8% vs. 51.5%) and among those without legal work authorization (43.2% vs. 50.9%), reflecting increased housing vulnerability in these populations.

cContribution-based government benefits, as defined by NAWS, include disability insurance, unemployment insurance, Social Security, and veterans' pay. Receipt was lower among individuals below the poverty line (13.6% vs. 23.5%) and significantly lower among those without legal work authorization (2.5% vs. 36.9%), supporting its inclusion as an indicator of precariousness.

dNeeds-based government benefits include Temporary Assistance for Needy Families (TANF), general assistance or welfare, publicly provided housing, and medical or nutritional programs such as Medicaid, the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), and the Supplemental Nutrition Assistance Program (SNAP). Receipt was only marginally higher among individuals below the poverty line (43.6% vs. 37.6%) and lower among those without legal work authorization (38.6% vs. 40.3%), indicating limited access among potentially eligible groups.





2.2 Outcomes: self-reported cardiovascular risk factors and cardiovascular disease

We focused on three self-reported binary cardiovascular risk outcomes (diabetes, hypertension and cardiovascular disease (CVD). These health outcomes were measured in NAWS from 1999 to 2020 and were assessed as: “Have you ever been told by a doctor or nurse (health practitioner) that you have the following [condition]? Yes/No.”



2.3 Statistical analysis

All analyses accounted for the NAWS complex sampling design and weights. We summarized sociodemographic characteristics and estimated the prevalence of self-reported CVD risk factors across key demographic groups, assessing group differences using 95% confidence intervals (CI) and p-values. Precarious work variables were dichotomized (0 = not precarious, 1 = precarious). Cardiovascular health outcomes were measured as counts based on data from 1999–2020 (e.g., 0 = none, 1 = 1 condition, 2 = 2 condition, 3 = 3 condition) and modeled using Poisson regression to evaluate their risk factors. A Poisson regression with weighted Least Absolute Shrinkage and Selection Operator (LASSO) regularization was applied to select the most influential variables, addressing multicollinearity (33, 34). Final models were adjusted for well-known confounders, including age, gender, region, farmworker type (migrant, seasonal, or H-2A), ethnicity, education, marital status, family poverty, and health insurance access.

Selected variables were summed with equal weights to construct the PES, following prior studies that applied equal weighting in the absence of a predefined rationale for differential weighting (20, 28). The PES was rescaled from 0 (least precarious) to 1 (most precarious) and adjusted to age 30 to account for aging effects, a period linked to shifts in employment and increased health risks for farmworkers.

We examined changes in PES over time between (e.g., women vs. male) and within (e.g., changes within women) subgroups. The average PES (denoted as M) for each time period (TP) and subgroup. The difference in PES between subgroups at a given time point is denoted by δM, while ΔM captures changes in within subgroups over time. We also analyzed the interaction between time and subgroups [δ(ΔM)]. Percentage changes in PES from 1999 to 2020 was computed as (PESTP5 – PESTP1)/PESTP1 × 100%.




3 Results


3.1 Sociodemographic characteristics

Supplementary Table 1 summarizes the sociodemographic characteristics of the cohort. The farmworker population has declined and aged over time (mean age: 33 in 1989, 41 in 2020). California consistently had the highest concentrations of farmworkers with almost half. While the workforce remains predominantly comprised of males (75%) and Latinos(as) (80%); in the past 10 years, we see a steady increase in the proportion of women workers. Indigenous farmworkers have consistently made up approximately 7% of the farmworker population.

Most farmworkers have consistently been Spanish-speaking and foreign born, primarily from Mexico. In 2019–2020, the survey added categories for bilingual Spanish/English speakers (7%) and multilingual individuals (5%). Nearly half (44%) of farmworkers were undocumented, while 30% were US citizens and 27% had work authorization.

Over two-thirds were married, and 65% had minor children, with many having 1–2 (34%), 3 (21%), or 4+ children (11%). About 12% of workers had mixed-status families, where the worker was undocumented but the children were US citizens. Education attainment remained low, with most completing only elementary education.

Poverty remained high among farmworkers, with over two-thirds living below 200% of the federal poverty threshold. Average annual personal income was $14,961, and family income averaged $19,866. Migrant farmworkers consistently represented a smaller proportion, declining sharply since 2011 to 15% by 2020. Approximately 20% were employed by farm labor contractors, consistently fewer than those employed by growers. Supplementary Table 2 presents self-reported cardiovascular risk factors and CVD across key demographic groups. These conditions were more prevalent in older farmworkers (~49 years old) and varied by gender.



3.2 Construction of precarious employment score (PES)

Nine precarious work indicators were selected based on LASSO and combined using equal weights (Supplementary Table 3). These indicators comprehensively represented the five original dimensions, which ensured that the constructed PES captures changes across all dimensions of precarious work.



3.3 Time trends for precarious employment score (PES) and diabetes, hypertension and cardiovascular disease

The age-adjusted PES decreased significantly from 1999 to 2002 (TP1) (M = 0.49, 95% CI: 0.48 to 0.51) to 2015–2020 (TP5) (M = 0.43, 95% CI: 0.42 to 0.43), a 14.3% reduction (ΔM = −0.07, 95% CI: −0.09 to −0.05) (Supplementary Table 4) with a fluctuating downward trend (Figure 1).
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FIGURE 1
 Precarious Employment Score (PES) Over Time from the National Agricultural Worker Survey (NAWS), 1999–2020.


Gender differences were observed: males had a slightly higher average PES (M = 0.46) than females (M = 0.44) but experienced a greater decline from 1999–2002 to 2015–2020 (−17.6%, ΔM = −0.09, 95% CI: −0.11 to −0.07) compared to no change among females (ΔM = 0.0, 95% CI: −0.03 to 0.02). This difference in decline was statistically significant [δ(ΔM) = 0.08, 95% CI: 0.05 to 0.12].

Among the six NAWS regions, the East (M = 0.47), California (M = 0.46), the Southeast (M = 0.46), and the Northwest (M = 0.46) had similar higher adjusted PES. From TP1 to TP5, the Southwest (−21.6%, ΔM = −0.11, 95% CI: −0.14 to −0.07) and Southeast (−17.6%, ΔM = −0.09, 95% CI: −0.14 to −0.03) experienced the largest declines.

Subgroup trends showed that foreign-born workers, Latinos, individuals with lower education, and migrant workers had initially higher PES, which declined significantly over time—more than in other groups—yet their overall levels remained higher. For example, migrant farmworkers had a 28% significantly higher PES than seasonal farmworkers (M = 0.55 vs. M = 0.43; δM = 0.12, 95% CI 0.11 to 0.14). Further, within migrant we observed a higher average PES from TP1 to TP5 and a significantly greater decline in total PES (−15.5%, ΔM = −0.09, 95% CI −0.11 to −0.07), with statistically significant difference in the magnitude of the decline [δ(ΔM) = −0.07, 95% CI −0.10 to −0.04] when compared to seasonal farmworkers.

However, this trend was not observed among certain groups. Indigenous workers had persistently higher PES than non-Indigenous workers (M = 0.52 vs. M = 0.45; δM = 0.07, 95% CI: 0.05 to 0.08), with only a slight decline (−9.4%, ΔM = −0.05, 95% CI: −0.09 to 0) over the years that was smaller than the decrease for non-Indigenous workers [δ(ΔM) = 0.02, 95% CI: −0.02 to 0.07], indicating limited improvements for Indigenous. Similarly, farmworkers employed by farm labor contractors consistently faced poorer employment conditions than those working for growers (M = 0.50 vs. M = 0.45). Despite a 15% decline (ΔM = −0.08, 95% CI: −0.12 to −0.05), the gap remained [δ(ΔM) = −0.02, 95% CI: −0.06 to 0.02], reflecting only modest improvements.



3.4 Sensitivity analyses

We conducted sensitivity analyses to assess the robustness of our findings. First, we checked if the selected precarious work variables matched our predefined dimensions. Second, we tested age adjustment by using survey wave fixed effects instead of categorical year indicators. Finally, we restricted the sample to individuals with health insurance and those who had received health care services in the US within the past 2 years.

Results confirmed the stability of the PES. The nine selected variables aligned with predefined dimensions, validating the data-driven approach (Supplementary Table 3). Using wave fixed effects produced nearly identical results (Supplementary Table 5). Restricting the sample to individuals with health insurance or healthcare access produced lower PES and slower decline, but the downward trend remained.




4 Discussion

To our knowledge, this is the first study that uses employment-based survey data on migrant and seasonal farmworkers to develop a multidimensional PES to further knowledge on the potential impact of precarious work on cardiovascular risk factors and disease.

While prospective data is needed, our findings, consistent with previous studies with non-farmworker populations (9, 12, 14, 16), suggest that precarious work and the clustered forms of marginalization experienced by farmworkers (e.g., high rates of poverty, food insecurity, lack of access to health care) may accelerate health declines due to chronic stress and further the susceptibility of these workers to chronic disease and premature mortality.

In contrast to previous studies assigning arbitrary weights on precarious employment indicators, our methodological approach was guided by our estimates on cardiovascular risk factors and CVD given the strong evidence that these health outcomes are associated with poor work conditions in the general population and this workforce.

Our results are consistent with previous literature and show that over the past 21 years, farmworkers have remained overrepresented by Latinos born outside the US, and continue to be an impoverished population with a strikingly higher number of workers living below the 200% poverty federal level despite having underage children. We found that this workforce is aging, with a difference of a little more than 10 years of age from 1989 to 2020. The aging of this workforce is a concern for the future of agriculture and farming in the US and deserves consideration.

Our analysis showed that almost half of farmworkers were undocumented and while over the years there has been a consistently higher proportion of seasonal farmworkers compared to migrant farmworkers, a steep decline in the number of migrant workers started to occur in 2011 and has continued into 2020. This decline may be explained by the increase in immigration enforcement, deportation raids and heightened fear within immigrant communities accentuated in 2010, impacting the ability for migrant farmworkers to travel for work state-to-state (22, 23, 35). Our prevalence findings across groups are consistent with data from the Behavioral Risk Factor Surveillance System on self-reported diagnosed adjusted prevalence of diabetes being 8.8% (95% CI: 5.9–13.0) for agricultural workers (36). Furthermore, the prevalence of diabetes and high blood pressure reported in our study is consistent with other studies using self-reported health measures for farmworkers, which have reported a prevalence of 8.7–13.5% for diabetes (8, 37) and 12.7% for high blood pressure (8). However, our results are inconsistent with a recent study that employed data from three research studies conducted in California (2009–2017) with anthropometric measures, which showed a prevalence almost 5 times higher for high blood pressure (42 to 45.5%) (30). The inconsistencies in disease prevalence across studies suggest that self-reported health data underestimate prevalence and assessing clinical measures as part of national surveys monitoring the health and safety of farmworkers is warranted.

Our time trend analysis showed that our PES score was associated with chronic disease (diabetes, hypertension and CVD) for key sociodemographic and employment characteristics and only a 14% decreased in PES was observed from 1999 to 2020. Overall, our results showed that that migrant farmworkers, non-US born farmworkers, Latinos and individuals with lower educational attainment have the largest decline in PES over time, but have a persistent higher PES when compared to their counterparts. Little to no improvements were observed generally for women, Indigenous farmworkers, and those who work with farm labor contractors. Indigenous farmworkers and those who work with contractors showed little decline in PES for chronic disease and a persistently worse PES compared to their counterparts.

Our study highlights that the situation for women has not changed over the years, a concerning finding given than women represent a third of the farmworker population in the US. Gendered occupational exposures and social roles can shape health outcomes; however, there are no consistent findings on chronic disease by gender with farmworkers (38, 39). A study using data from three studies in California (PASOS pilot, MICASA, PASOS-RCT) with farmworkers found that women had higher odds of having elevated waist circumference than males (18). Waist circumference is associated with chronic conditions like diabetes, hypertension and with all-cause cardiovascular mortality (18, 40). Several factors related to gender-employment health inequities (e.g., wages, working hours and tasks, behavioral factors) may contribute to the observed differences by gender and chronic disease, but more research is needed in this area.

Regionally, all 6 NAWS regions had similar higher PES for chronic disease with the East showing the higher PES. California, the Southeast, the Midwest, the Southwest, and the Northwest showed a small but statistically significant decline in PES over time, with relatively larger decreases observed in California, the Southwest, and the Southeast. While our results showed that there has been a greater reduction in migrant farmworkers in these three regions, as well as a notable decline in labor contractors in California, regional differences may be attributed by a myriad of state-related policies on farmworkers safety and health. For instance, following the January 2014 Affordable Care Act's (ACA), six states (California, Colorado, Illinois, New York, Oregon, and Washington) have expanded state-funded coverage to some income-eligible adults regardless of immigration status, illustrating the varying levels of access to health care services across states for farmworkers (41). Overall, our results showed that while some changes in farmworkers employment conditions and health have occurred over the past 21 years, there are striking PES differences within this population. The double burden of high PES and chronic disease for farmworkers is an important health equity gap that requires comprehensive policies and regulatory actions to support labor and social rights for farmworkers.


4.1 Strengths and limitations

The study strengths included the use of LASSO, a data-driven approach that presents a relatively novel application in this topic, to derive a multidimensional PES for farmworkers based on cardiovascular risk factors and CVD. To our knowledge, this is the first study that attempts to quantify PES with a large sample size and with 21 years of data from NAWS. The main limitations of the study are the cross-sectional nature of the data and the self-reported health measures that may underestimate the true disease prevalence. However, sensitivity assessments showed consistency in our results. Selection bias is an inherent limitation in NAWS. For example, in years 2019–2022, 52% of the randomly selected eligible growers agreed to participated with the survey and most of the workers sampled (92%) agreed to be interviewed (personal communication NAWS, Sept 30,2024). It is possible that farmworkers from farms where growers declined participation may have worse work conditions and a higher prevalence of disease, thus underestimating our reported findings.




5 Conclusion

Current labor policies and occupational health standards for farmworkers must address their complex social, economic, and political realities. The study shows that precarious work is a key pathway for health inequities and even within this population of disadvantaged workers, may not be the same for all workers. The results highlight the need for further research on precarious work and chronic disease integrating biosocial data on farmworkers' employment and health to support the NIOSH Total Worker Health initiative of holistically promoting safety and well-being in all workers.



Data availability statement

Publicly available datasets were analyzed in this study with authorization from NAWS. This data can be found here: https://www.dol.gov/agencies/eta/national-agricultural-workers-survey.



Ethics statement

This study was reviewed and declared exempt by the University of Michigan Health Sciences and Behavioral Sciences Institutional Review Board. Research was conducted in accordance with the standards of the Declaration of Helsinki. Research participants provided informed consent to participate in the NAWS survey.



Author contributions

LI-R: Formal analysis, Supervision, Software, Data curation, Resources, Project administration, Writing – original draft, Writing – review & editing, Methodology, Conceptualization, Visualization, Investigation, Funding acquisition, Validation. KL: Software, Investigation, Validation, Writing – review & editing, Visualization, Formal analysis. AH: Supervision, Methodology, Investigation, Validation, Writing – review & editing. LW: Visualization, Validation, Formal analysis, Software, Writing – review & editing, Supervision, Methodology, Investigation.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. Dr. Lisbeth Iglesias-Ríos was supported by a research supplement from the grant [P30ES017885], National Institute of Environmental Health Sciences, National Institutes of Health (NIH). She was also supported by the Anti-Racism Research & Community Impact Faculty grant, National Center for Institutional Diversity (NCID), University of Michigan. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH and the U.S. Department of Labor.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1651197/full#supplementary-material



References

 1. USDA ERS. Ag and Food Sectors and the Economy. Available online at: https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/ag-and-food-sectors-and-the-economy/?topicId=b7a1aba0-7059-4feb-a84c-b2fd1f0db6a3 (Accessed August 22, 2022).

 2. Iglesias-Rios L, Handal AJ. Everybody wants to make money from them: a qualitative study on labor exploitation and labor trafficking of farmworkers in Michigan. Discov Soc Sci Health. (2025) 5:99. doi: 10.1007/s44155-025-00258-6

 3. Handal AJ, Iglesias-Rios L, Valentín-Cortés MA, O'Neill MS. Experiences of women farmworkers in Michigan: perspectives from the Michigan farmworker project. Am J Community Psychol. (2025) 75:292–304. doi: 10.1002/ajcp.12792

 4. Iglesias-Rios L, Kort A, Handal AJ. Precarious work and housing for Michigan farmworkers during the COVID-19 pandemic and beyond. J Agromed. (2024) 29:432–50. doi: 10.1080/1059924X.2024.2341803

 5. Iglesias-Rios L, Valentín-Cortés M, Fleming PJ, O'Neill MS, Handal AJ. The Michigan farmworker project: a community-based participatory approach to research on precarious employment and labor exploitation of farmworkers. Labor Stud J. (2023) 48:336–62. doi: 10.1177/0160449X231196227

 6. Benach J, Vives A, Amable M, Vanroelen C, Tarafa G, Muntaner C. Precarious employment: understanding an emerging social determinant of health. Ann Rev Public Health. (2014) 35:229–53. doi: 10.1146/annurev-publhealth-032013-182500

 7. Benach J, Muntaner C. Precarious employment and health: developing a research agenda. J Epidemiol Community Health. (2007) 61:276–7. doi: 10.1136/jech.2005.045237

 8. Castañeda SF, Rosenbaum RP, Holscher JT, Madanat H, Talavera GA. Cardiovascular disease risk factors among Latino migrant and seasonal farmworkers. J Agromed. (2015) 20:95–104. doi: 10.1080/1059924X.2015.1010060

 9. Matilla-Santander N, Muntaner C, Kreshpaj B, Gunn V, Jonsson J, Kokkinen L, et al. Trajectories of precarious employment and the risk of myocardial infarction and stroke among middle-aged workers in Sweden: a register-based cohort study. Lancet Reg Health Eur. (2022) 15:100314. doi: 10.1016/j.lanepe.2022.100314

 10. Virtanen M, Heikkilä K, Jokela M, Ferrie JE, Batty GD, Vahtera J, et al. Long working hours and coronary heart disease: a systematic review and meta-analysis. Am J Epidemiol. (2012) 176:586–96. doi: 10.1093/aje/kws139

 11. Theorell T, Jood K, Järvholm LS, Vingård E, Perk J, Östergren PO, et al. A systematic review of studies in the contributions of the work environment to ischaemic heart disease development. Eur J Public Health. (2016) 26:470–7. doi: 10.1093/eurpub/ckw025

 12. Ervasti J, Pentti J, Nyberg ST, Shipley MJ, Leineweber C, Sørensen JK, et al. Long working hours and risk of 50 health conditions and mortality outcomes: a multicohort study in four European countries. Lancet Reg Health Eur. (2021) 11:100212. doi: 10.1016/j.lanepe.2021.100212

 13. Marmot M, Theorell T. Social class and cardiovascular disease: the contribution of work. In: Psychosocial Work Environment. New York, NY: Routledge (2020). p. 33–48. doi: 10.4324/9781315223490-3

 14. Bolibar M, Belvis FX, Jódar P, Vives A, Méndez F, Bartoll-Roca X, et al. Precarious employment and stress: the biomedical embodiment of social factors. PRESSED project study protocol. Front Public Health. (2021) 9:649447. doi: 10.3389/fpubh.2021.649447

 15. Pulford A, Thapa A, Thomson RM, Guilding A, Green MJ, Leyland A, et al. Does persistent precarious employment affect health outcomes among working age adults? A systematic review and meta-analysis. J Epidemiol Community Health. (2022) 76:909–17. doi: 10.1136/jech-2022-219292

 16. Oddo VM, Mabrouk S, Andrea SB, Ahonen EQ, Winkler MR, Vignola EF, et al. The association between precarious employment and stress among working aged individuals in the United States. Prev Med. (2024) 187:108123. doi: 10.1016/j.ypmed.2024.108123

 17. Benach J, Muntaner C, Santana V. Employment Conditions Knowledge Network (EMCONET). Final Report (2007).

 18. Matias SL, French CD, Gomez-Lara A, Schenker MB. Chronic disease burden among Latino farmworkers in California. Front Public Health. (2022) 10:1024083. doi: 10.3389/fpubh.2022.1024083

 19. Benach J, Muntaner C. Precarious employment and health: developing a research agenda. J Epidemiol Community Health. (2007) 61:276–7. doi: 10.1136/jech.2005.045237

 20. Oddo VM, Zhuang CC, Dugan JA, Andrea SB, Hajat A, Peckham T, et al. Association between precarious employment and BMI in the United States. Obesity. (2023) 31:234–42. doi: 10.1002/oby.23591

 21. Lewchuk W. Precarious jobs: where are they, and how do they affect well-being? Econ Labour Relat Rev. (2017) 28:402–19. doi: 10.1177/1035304617722943

 22. Hing BO. Institutional racism, ICE raids, and immigration reform: the evolving definition of the immigrant worker: the intersection between employment, labor, and human rights law. Univ San Francisco Law Rev. (2009) 44:307–52.

 23. Douglas KM, Sáenz R. The criminalization of immigrants & the immigration-industrial complex. Daedalus. (2013) 142:199–227. doi: 10.1162/DAED_a_00228

 24. Fung W, Prado K, Gold A, Padovani A, Carroll D, Finchum-Mason E. Findings from the National Agricultural Workers Survey (NAWS) 2021-2022: A Demographic and Employment Profile of United States Crop Workers. Report No.17. U.S. Department of Labor, Employment and Training Administration; Office of Policy Development and Research by JBS International, Inc (2023).

 25. International Labour Organization (ILO). Decent Work and the Sustainable Development Goals. A Guidebook on SDG Labour Market Indicators (2018). Available online at: https://www.ilo.org/publications/decent-work-and-sustainable-development-goals-guidebook-sdg-labour-market (Accessed June 10, 2025).

 26. Schill AL, Chosewood LC. The NIOSH total worker healthTM program: an overview. J Occup Environ Med. (2013) 55:S8. doi: 10.1097/JOM.0000000000000037

 27. NIOSH Office for Total Worker Health. Fundamentals of Total Worker Health Approaches: Essential Elements for Advancing Worker Safety, Health, and Well-Being. Report No.: 2017–112. Cincinnati, OH: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health (2016). Available online at: https://www.cdc.gov/niosh/docs/2017-112/pdfs/2017_112.pdf (Accessed June 10, 2025).

 28. Vives A, Amable M, Ferrer M, Moncada S, Llorens C, Muntaner C, et al. The employment precariousness scale (EPRES): psychometric properties of a new tool for epidemiological studies among waged and salaried workers. Occup Environ Med. (2010) 67:548–55. doi: 10.1136/oem.2009.048967

 29. U.S Department of Labor. National Agricultural Worker Survey. Washington, DC: Employment and Training Administration.

 30. Virtanen M, Kivimäki M. Long working hours and risk of cardiovascular disease. Curr Cardiol Rep. (2018) 20:1–7. doi: 10.1007/s11886-018-1049-9

 31. Rossnagel K, Jankowiak S, Liebers F, Schulz A, Wild P, Arnold N, et al. Long working hours and risk of cardiovascular outcomes and diabetes type II: five-year follow-up of the Gutenberg Health Study (GHS). Int Arch Occup Environ Health. (2022) 95:303–12. doi: 10.1007/s00420-021-01786-9

 32. Karasek R, Baker D, Marxer F, Ahlbom A, Theorell T. Job decision latitude, job demands, and cardiovascular disease: a prospective study of Swedish men. Am J Public Health. (1981) 71:694–705. doi: 10.2105/AJPH.71.7.694

 33. Tibshirani R. Regression shrinkage and selection via the lasso. J R Stat Soc Ser B Stat Methodol. (1996) 58:267–88. doi: 10.1111/j.2517-6161.1996.tb02080.x

 34. McNeish DM. Using lasso for predictor selection and to assuage overfitting: a method long overlooked in behavioral sciences. Multivariate Behav Res. (2015) 50:471–84. doi: 10.1080/00273171.2015.1036965

 35. Horton SB. They Leave their Kidneys in the Fields: Illness, Injury, and Illegality Among US Farmworkers. Oakland, CA: University of California Press (2016). doi: 10.1525/california/9780520283268.001.0001

 36. Shockey T, Tsai R, Cho P. Prevalence of diagnosed diabetes among employed US Adults by demographic characteristics and occupation, 36 States, 2014 to 2018. J Occup Environ Med. (2021) 63:302–10. doi: 10.1097/JOM.0000000000002117

 37. Olson RM, Nolan CP, Limaye N, Osei M, Palazuelos D. National prevalence of diabetes and barriers to care among US farmworkers and association with migrant worker status. Diabetes Care. (2023) 46:2188–92. doi: 10.2337/dc23-0960

 38. TePoel M, Rohlman D, Shaw M. The impact of work demand and gender on occupational and psychosocial stress in Hispanic farmworkers. J Agric Saf Health. (2017) 23:109–23. doi: 10.13031/jash.11753

 39. Habib RR, Hojeij S, Elzein K. Gender in occupational health research of farmworkers: a systematic review. Am J Ind Med. (2014) 57:1344–67. doi: 10.1002/ajim.22375

 40. Nair N, Vittinghoff E, Pletcher MJ, Oelsner EC, Allen NB, Ndumele CE, et al. Associations of body mass index and waist circumference in young adulthood with later life incident diabetes. J Clin Endocrinol Metabol. (2021) 106:e5011–20. doi: 10.1210/clinem/dgab551

 41. Sandhu NK, Strochlic R, Getz C, Diringer J, Brown PM. Health Insurance coverage for farmworkers in California after the introduction of the affordable care act: a mixed-methods study. Medical Care. (2023) 61:431–7. doi: 10.1097/MLR.0000000000001806

Copyright
 © 2025 Iglesias-Rios, Li, Handal and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Precarious work and chronic disease: lessons learned from the US national agricultural worker survey (1999–2020)



		1 Introduction



		2 Methods



		2.1 Exposure: Precarious employment score (PES)



		2.2 Outcomes: self-reported cardiovascular risk factors and cardiovascular disease



		2.3 Statistical analysis







		3 Results



		3.1 Sociodemographic characteristics



		3.2 Construction of precarious employment score (PES)



		3.3 Time trends for precarious employment score (PES) and diabetes, hypertension and cardiovascular disease



		3.4 Sensitivity analyses







		4 Discussion



		4.1 Strengths and limitations







		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Public Health

Precarious work and chronic
disease: lessons learned from the
US national agricultural worker
survey (1999-2020)





OPS/images/fpubh-13-1651197-g001.gif











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Public Health







