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Abstract

Background
The aim was to examine cardiometabolic risk and its association with overweight/obesity among young US-Hispanic 
farmworkers.
    
Methods
This health screening-based study was conducted at the Costa-Layman Farm, Trenton, SC (2013-2016). 

Results
In the entire cohort (n=303, mean age: 34.7 ± 9.6 years, 51.8% female), the prevalence of overweight/obesity was 78.5%. The 
prevalence of prehypertension/hypertension, and prediabetes/diabetes were 57.7% and 36.7%, respectively. The prevalence of 
elevated total cholesterol, elevated low-density lipoprotein cholesterol, reduced high-density lipoprotein cholesterol (HDL-cho-
lesterol) and elevated triglycerides were 33.0%, 35.7%, 28.9%, and 39.3%, respectively. Controlling for age and sex, body mass 
index were significantly correlated with systolic blood pressure (r = 0.21, P = .03), diastolic blood pressure (r = 0.19, P = <.05), 
HbA1C (r = 0.27, P = <.01), triglycerides (r = 0.32, P = <.01), and HDL-cholesterol (r = -0.21, P = .04). Multinomial logistic re-
gression, adjusting for age and sex, revealed that compared to individuals with normal weight, the adjusted odd ratios for pre-
hypertension/hypertension, elevated triglycerides, and low HDL-cholesterol were 2.5 (95% CI:1.2-5.0), 2.7 (95% CI:1.3-6.0), 
3.9 (95% CI:1.4-10.4), respectively, for those in the overweight/obese group. The prevalence of prehypertension/hypertension, 
elevated triglycerides, and low HDL-cholesterol among overweight/obese individuals when compared with normal individuals 
were 61.1% vs. 45.3%, 42.7% vs. 22.7%, 31.6% vs. 11.4%, respectively.
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tigated the cardiometabolic risk in this population[13,1]. Also, 
their contribution is critical to the productivity and stability 
of the nation’s agriculture system. Hence, studying the health 
disparities of this population is a public health priority. 

To address the public health needs for this vulnerable pop-
ulation, we hypothesized that the young US farmworkers of 
Hispanic origin are at risk of obesity and related cardiometa-
bolic diseases. Also, we tested the hypothesis that overweight/
obese farmworkers have higher cardiometabolic risk than nor-
mal weight individuals.

Materials and Methods 

Participants

This community outreach project was performed by the uni-
versity and community partnership between Augusta Univer-
sity and Costa-Layman Farm during the summers from 2013 to 
2016. The Costa-Layman nursery is wholesale supplier for pe-
rennials, located in Trenton, South Carolina. It was stablished 
in 1990, and it consists of three farms. The average size of each 
farm about 229 acres. Fliers were distributed among the em-
ployees and were posted on the noticeboards throughout the 
farms. All the employees working at the Costa-Layman Farms 
were invited to participate in this health-screenings, and His-
panic participants accounted for approximately 65% of the 
entire population. The consent form was translated in Span-
ish. Study information and consent process were conducted 
during the farm business hours with help of certified Spanish 
interpreters. Written informed consent was obtained from 303 
participants. The protocol was approved by the Institutional 
Review Board at Augusta University. All measurements were 
performed in the morning at the plant nursery at Costa-Lay-
man Farm.
  
Sociodemographics

Questionnaires including country of origin (Mexico, Guatema-
la, or other), education level (<high school vs. ≥high school), 
marital status (married, never married, or other), and years of 
residency (<10 years vs. ≥10 years) were translated in Spanish 
and were completed with help from interpreters. 

Anthropometry and blood pressure

Height and weight were obtained according to standard proce-
dures, using a wall-mounted stadiometer (Tanita Corporation 
of American, Arlington Heights, IL) and calibrated electronic 
scale (model CN2OL; Cardinal Detecto, Webb City, MO). Body 
mass index (BMI) was calculated using CDC formula, weight 
(kg)/height (m²) for which we used for body weight classi-
fication: < 25 kg/m² (normal weight), 25 -29.9 kg/m² (over-
weight), or ≥ 30 kg/m² (obese)[12]. Waist circumferences 
(centimeter) were measured with minimal clothing at the 
approximate midpoint between the lower margin of the last 

Conclusions
This suggests that young US-Hispanic farmworkers are at 
alarmingly high risk for development of cardiometabolic dis-
orders, and overweight/obesity is associated with higher car-
diometabolic risk.
   
Keywords: Cardiometabolic risk factors; US-Hispanics;  
Farmworkers; Overweight; Obesity

Abbreviations 
AU: Augusta University; 
BMI: Body mass index;
SBP: Systolic blood pressure,
DBP: Diastolic blood pressure;
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LDL-cholesterol: Low-density lipoprotein cholesterol;
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CAWHS: California Agricultural Workers Health Survey;
OFHS: Oceana Farmworker Health Survey;
NHANES: National Health and Nutrition Examination Survey

Introduction

According to the report of US Census Bureau, Hispanics are the 
largest ethnic minority group in the nation. Moreover, the US 
Hispanic population is projected to grow to 128.8 million in 
2060, raising them up to nearly 31% of the US population[1]. 
Limited data suggest a high prevalence of cardiometabolic risk 
factors in Hispanics[2-6]. Overweight and obesity are serious 
and epidemic problems globally, and more concerning in US 
Hispanics. US Hispanics have the second highest prevalence of 
adult obesity among different ethnic group, and the Office of 
Minority Health reported that US Hispanic adults had higher 
risk of being obese by 1.2 times compared to white adults[7,8].    
The Hispanic population is involved in farming which is con-
sistently ranked among the most dangerous occupations in the 
US[9]. According to Occupational Safety and Health Adminis-
tration, almost 6,000 farmworkers died from work-related in-
juries from 2003 to 2011, and the mortality rate for farmwork-
ers was 7 times higher than that mortality rate for all workers 
in private industry[10]. More than 80% of the US farmworkers 
are Hispanic, and most of them are relatively young and uned-
ucated[7]. Although US Hispanics have higher cardiometabolic 
risk factors, being a US Hispanic farmworkers could increase 
this risk. Data from the national Agricultural Workers Survey 
2001-2002 showed that farmworkers have language barrier, 
low education level, lack of health insurance, and lack of au-
thorization to work in the US[8]. All of these reasons could ex-
plain the poor access to the health care system which might be 
the main cause of this risk. A report by the National Center for 
Farmworker Health showed that 75% of agricultural workers 
were below poverty levels, which increases the health burden 
of this population[9,11,12].  However, only few studies inves-
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palpable rib and the top of the iliac crest at the level of umbili-
cus[11]. Elevated waist circumference was defined as > 102 cm 
for males, and > 88 cm for females[14]. After 5 minutes of rest, 
systolic (SBP) and diastolic blood pressures (DBP) were mea-
sured twice, each at least 1 minute apart, in sitting position us-
ing manual mercury sphygmomanometer by trained research 
staff. The averages of two measurements were reported and 
used for analyses. Prehypertension was defined as SBP ≥ 120 
and < 140 or DBP ≥ 80 and < 90 mmHg based on the American 
Heart Association (AHA) definition, while hypertension was 
defined as SBP ≥ 140 or DBP ≥ 90 mmHg[15]. 

Biochemical Variables

Venous blood was collected after an overnight fast, and all blood 
samples were centrifuged immediately and stored at -80°C for 
analysis. Fasting plasma glucose (FPG), glycosylated hemoglo-
bin (HbA1C), and lipid profile (total cholesterol, low-density 
lipoprotein cholesterol (LDL-cholesterol), high-density lipo-
protein cholesterol (HDL-cholesterol), and triglycerides) were 
assessed by standard clinical laboratory methods at Premier 
Medical Laboratory Services (Greenville, SC). Fasting glucose 
was measured using hexokinase and glucose-6-phosphate de-
hydrogenase enzymatic method, while HbA1C was determined 
based on turbidimetric inhibition immunoassay. Lipid param-
eters were measured by an enzymatic colorimetric method, 
using automated analyzer (Cobas c 311/501 and Cobas c 502) 
and Cobas enzymatic reagents.
 
Prediabetes was defined as fasting glucose 100-125 mg/dL, or 
HbA1C 5.7-6.4% , while diabetes was defined as fasting glu-
cose ≥ 126 mg/dL, or HbA1C ≥ 6.5% based on the American 
Diabetes Association guidelines[16]. Dyslipidemia were de-
fined based on National Cholesterol Education Program/Adult 
Treatment Panel III (NCEP/ATP III) guidelines as follows: ele-
vated total cholesterol ≥ 200 mg/dL, elevated LDL-cholesterol 
≥ 130 mg/dL, elevated triglycerides ≥ 150 mg/dL, and reduced 
HDL-cholesterol < 40 mg/dL[14]. 

Statistical Analysis

Statistical analyses were performed using SPSS software (ver-
sion 23, IBM SPSS Statistics, Chicago, IL). A P-value < .05 was 
considered statistically significant for all analyses. Normal 
distribution and homogeneity of variances were confirmed 
by Shapiro-Wilks W and Leven’s tests, respectively. Continu-
ous variables were summarized by means and standard de-
viation. Categorical variables were summarized by relative 
frequencies. Partial Pearson’s correlation coefficients were 
used to examine the associations of BMI with cardiometabolic 
risk factors, with control for age and sex. We further examined 
the BMI-cardiometabolic risk factor relationship by compar-
ing markers of cardiometabolic risk between normal weight 
(BMI < 25 kg/m²) and overweight/obese (BMI ≥ 25 kg/m²) 
groups. For comparison of the dependent variables (i.e., SBP, 

DBP, fasting glucose, HbA1C, total cholesterol, triglycerides, 
LDL-cholesterol, and HDL-cholesterol), an F test was per-
formed to test the assumption of homogeneity of regression 
slopes for the interactions between the independent variable 
(BMI groups) and the covariates (age and sex). Because there 
were no interactions, analysis of covariance was used to com-
pare the differences in dependent variables between normal 
weight and overweight/obese groups after adjusting for age 
and sex. Multinomial logistic regression was used to estimate 
odds ratios (OR) and 95% confidence intervals (CI) for the 
presence of prehypertension/hypertension, prediabetes/dia-
betes, elevated total cholesterol, elevated triglycerides, elevat-
ed LDL-cholesterol, and low HDL-cholesterol according to the 
normal weight and overweight/obese groups after adjusting 
for age and sex. 

Results

Participant characteristics of the total sample are presented in 
Table 1. The sample was composed of 303 US Hispanic farm-
workers (51.8% female) and the mean ± SD age was 34.7±9.6 
(19 – 71) years. Among the population, 63%, 30% and 7% 
considered Mexico, Guatemala, and others as their country of 
origin, respectively. Regarding the education level of the farm-
workers, the rate of high school graduation was 33%. With re-
spect to the marital status, 40.9% were married, while 45.2% 
were never married. Regarding their residency in US, 58% of 
total population have resided ≥ 10 years, while 42% have re-
sided < 10 years. Overall, 44.8% were overweight, and 33.7% 
obese; 42.7% had elevated waist circumference; 43.5% had 
prehypertension and 14.2% had hypertension; 28.9% had pre-
diabetes and 7.8% diabetes; 33.0% had elevated total choles-
terol; 39.3% had elevated triglycerides; and 35.7% had elevat-
ed LDL-cholesterol as well as 28.9% had low HDL-cholesterol.
Table 2 reports partial correlations (adjusting for age and sex) 
of BMI with markers of cardiometabolic risk. Significant posi-
tive associations were found between BMI and systolic BP, dia-
stolic BP, HbA1C, and triglycerides (all P < .05). Similarly, there 
was a trend toward a significant, positive association between 
BMI and fasting glucose (P = .06). Conversely, HDL-cholesterol 
was negatively associated with BMI (P = .04). 

When markers of cardiometabolic risk were compared be-
tween BMI groups adjusting for age and sex (Table 3), the 
overweight/obese group vs. normal weight group had signifi-
cantly higher systolic BP, diastolic BP, fasting glucose, HbA1C, 
triglycerides and LDL-cholesterol levels and lower HDL-cho-
lesterol levels (all P < .05). No significant differences in total 
cholesterol levels were observed between groups. 

The prevalence and adjusted odds ratios for cardiometabol-
ic risk factors in normal weight and overweight/obese US 
Hispanic farmworkers are presented in Table 4. There was 
a higher percentage of US Hispanic farmworkers with pre-
hypertension/hypertension, elevated triglycerides, and low 
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5Defined as Total cholesterol ≥200 mg/dL. 
6Defined as triglycerides ≥150 mg/dL. 
⁷Defined as LDL-cholesterol ≥130 mg/dL.  
⁸Defined as HDL-cholesterol <40 mg/dL.

Table 1. Characteristics of the US Hispanic farmworkers participants.

Abbreviations: BMI, body mass index; BP, blood pressure; HbA1c, 
hemoglobin A1c; LDL, low density lipoprotein; HDL, high  density li-
poprotein. 
1Relationships are adjusted for age and sex. N = 303

Table 2. Correlations of body mass index with cardiometabolic risk 
factors1.

Abbreviations: BMI, body mass index; BP, blood pressure; HbA1c, 
hemoglobin A1C; LDL, low density lipoprotein; HDL, high density li-
poprotein.   
1Values are mean ±SEM.
2Data are adjusted for age and sex. 
Table 3. Cardiometabolic risk factors in normal weight and ober-
weight/obese US Hispanic farmworkers1, 2.

HDL-cholesterol in the overweight/obese group compared 
with the normal weight group (all P < .05). Multinomial lo-
gistic regression, adjusting for the covariates, revealed that 
compared to individuals with the normal weight, the adjust-
ed odds ratios for prehypertension/hypertension, elevated 
triglycerides, and low HDL-cholesterol were 2.5 (95% CI: 1.2-
5.0), 2.7 (95% CI: 1.3-6.0), and 3.9 (95% CI: 1.4-10.4), for those 
in the overweight/obese group, respectively. No association 
was observed between the two groups of BMI for prediabetes/
diabetes, elevated total cholesterol, or elevated LDL-cholester-
ol (all P > .05).

1BMI of 25 to 29.9 is considered overweight, while BMI ≥30 is consid-
ered obese.
2Defined as waist circumference >102 cm for men and >88 cm for 
women. 
3Prehypertension defined as systolic BP 120-139 mm Hg and/or dia-
stolic BP ≥ 80-89 mm Hg, while hypertension defined as systolic BP 
≥140 mm Hg and/or diastolic BP ≥90.   
4 Prediabetes defined as a fasting blood glucose 100-125 mg/dl and/
or HbA1C test 5.7-6.4%, while diabetes defined as fasting blood glu-
cose ≥126 mg/dl and/or HbA1C test ≥6.5%.   
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Characteristics Value 
N  303 
Age, y 34.7 ± 9.6 
Females, % 51.8 
Anthropometrics   
BMI, kg/m2 28.6 ± 5.0 
Overweight status, %1 44.8 
Obese status, % 33.7 
Waist circumference, cm 93.1 ± 12.2 
Elevated waist circumference, %2 42.7 
Blood pressure    
Systolic BP, mm Hg 120.6 ± 14.3 
Diastolic BP, mm Hg 76.6 ± 10.1 
Prehypertension, %3 43.5 
Hypertension, % 14.2 
Diabetes-related measures   
Fasting glucose, mg/dL 100.2 ± 37.1 
HbA1C, % 5.9 ± 1.3 
Prediabetes, %4 28.9 
Diabetes, % 7.8 
Lipids   
Total cholesterol, mg/dL  183.9 ± 35.9 
Elevated Total cholesterol, %5 33 
Triglycerides, mg/dL 160.6 ± 97.1 
Elevated triglycerides, %6 39.3 
LDL-cholesterol, mg/dL  118.9 ± 31.2 
Elevated LDL-cholesterol, %⁷ 35.7 
HDL-cholesterol, mg/dL 47.7 ± 12.2 
Low HDL-cholesterol, %⁸ 28.9 

 

Variable r P value 
Systolic BP 0.21 0.03 
Diastolic BP 0.19 <.05 
Fasting glucose 0.18 0.06 
HbA1C 0.27 <.01 
Total cholesterol –0.01 0.89 
Triglycerides 0.32 <.01 
LDL-cholesterol 0.04 0.67 
HDL-cholesterol –0.21 0.04 

 

       
Normal 
weight 

Overweight/ 
obese 

  
 
   P (BMI < 25) (BMI  25) 

Systolic BP, mm Hg 116.9 ± 13.2 121.7 ± 14.4 <.01 
Diastolic BP, mm Hg 71.9 ± 9.4 77.5 ± 9.9 <.01 
Fasting glucose, mg/dL 89.7 ± 15.8 105.2 ± 44.7 0.04 
HbA1C, % 5.5 ± 0.6  6.1 ± 1.5 <.05 
Total cholesterol 180.1 ± 36.8 187.5 ± 35.9 0.2 
Triglycerides, mg/dL 127.8 ± 53.8 166.6 ± 98.0 <.01 
LDL-cholesterol, mg/dL 111.3 ± 31.5  123.7 ± 30.8 0.01 
HDL-cholesterol, mg/dL  53.6 ± 12.9   46.8 ± 12.0 <.01 

 



aData are adjusted for age and sex.  
bSignificantly different from the reference group, normal weight 
group (P < .05).

Table 4. Prevalence and adjusted odds ratios (95% CI) for  
cardiometabolic risk factors in normal weight and oberweight/obese  
US Hispanic farmworkers.

Discussion

To our knowledge, this is the first study to comprehensively 
evaluate the cardiometabolic risk profile in farmworkers of 
Hispanic origin in Southeastern US. We observed high preva-
lence of a large number of cardiometabolic risk factors. Also, 
we found that overweight/obesity is associated with notable 
higher cardiometabolic risk among Hispanic farmworkers in 
Southeastern US. While few studies examined cardiometabolic 
risk of Hispanic farmworkers in US[13,1], none of those stud-
ies reported the prevalence of prehypertension, prediabetes, 
elevated LDL-cholesterol, reduced HDL-cholesterol, and ele-
vated triglycerides.  

The results of our study showed that the prevalence of over-
weight/obesity, prehypertension/hypertension, and prediabe-
tes/diabetes among Hispanic farmworkers was 78.5%, 57.7%, 
and 36.7%, respectively. The prevalence of overweight/obesity 
in the California Agricultural Workers Health Survey (CAWHS), 
was 76.5%, similar to our findings[13]. The prevalence of 
overweigh/obesity in our Hispanic farmworkers is similar to 
Hispanic population (78.2%) of 2011-2012 National Health 

and Nutrition Examination Survey (NHANES), but higher than 
White and Black population, 67.0% and 75.7%, respectively[4]. 
Despite the demanding physical labor of our population and 
their young age, we found a high prevalence of cardiometa-
bolic risk factors. Of note, this high risk could be attributed to 
poor access to the health care system which could be due to 
the following reasons. First, Spanish is the native language in 
81% of the farmworkers and almost one-half of this popula-
tion stated that they could not speak or read English, which 
indicates that language barrier is a substantial factor. Second, 
education level is an important determinant of health[17]. The 
education level of our study population was low, as the rate 
of high school graduation was only 33%. Third, lack of health 
insurance is common, where only one in five farmworkers are 
covered by health insurance. And fourth, half of the farmwork-
ers lacked authorization to work in the US. Work-unauthorized 
farmworkers are much less likely than work-authorized farm-
workers to receive unemployment insurance if they lose their 
jobs, and less likely to report being covered by workers com-
pensation[8].    

The prevalence of hypertension in our Hispanic farmwork-
ers was 14.2%, while the household based survey of CAWHS 
study and Oceana Farmworker Health Survey (OFHS) showed 
prevalence of hypertension as 15.5% and 12.7%, respective-
ly[13,1]. The prevalence of prehypertension/hypertension in 
2009-2010 NHANES Hispanic participants was lower than 
our Hispanic farmworkers, 51.4% and 57.7% respectively[3]. 
Studies have found that Hispanics are less likely to be aware of 
their hypertension, and are less likely to have their blood pres-
sure sufficiently controlled, compared to non-Hispanics[18]. 
Besides, the results of randomized clinical trials have shown 
that the low percentage of blood pressure control in Hispanics 
is not due to biological factors. In an environment providing 
the patient with the same access to medical care and no-cost 
medication, it was revealed that Hispanics had equal or supe-
rior blood pressure control compared with non-Hispanics[19]. 
The prevalence of diabetes in our Hispanic farmworkers was 
7.8%, while CAWHS and OFHS studies reported that 4% and 
8.7% of their participants were diabetic, respectively. The 
OFHS relied on self-reported data to define diabetes; on the 
other hand, we utilized clinical laboratory data to define di-
abetes. The prevalence of prediabetes/diabetes among our 
Hispanic farmworkers was lower than 2009-2012 NHANES 
Hispanic participants, 36.7% and 52.6%, respectively[4]. We 
believe that several factors might play a role in the lower prev-
alence of prediabetes/diabetes in our population. First, our 
population consists of young farmworkers, while NHANES 
recruited older participants. Second, studies showed that the 
prevalence of diabetes was positively correlated with years 
of dwelling in the US, and the pattern was significant among 
those dwelling in the US more than 10 years[20]. This finding 
suggests that the longer period of Hispanic farmworkers dwell 
in the US, the worse health they likely acquire. In general, most 
of our participants might have not resided in the US enough to 
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Normal 
weight 

Overweight/ 
obese   

(BMI < 25) (BMI  25)   P 

Prehypertension/hypertension       

    Prevalence, % 45.3 61.1 0.04 

    Adjusted OR (95% CI) a 1 2.5 (1.2, 5.0)b 0.01 

Prediabetes/diabetes        

    Prevalence, % 25 40.9 0.052 

    Adjusted OR (95% CI) a 1 2.0 (0.9, 4.2)b 0.08 

Elevated Total cholesterol        

    Prevalence, % 31.8 33.3 0.85 

    Adjusted OR (95% CI) a 1 1.1 (0.5, 2.3)b 0.81 

Elevated Triglycerides, mg/dL       

    Prevalence, % 22.7 42.7 0.02 

    Adjusted OR (95% CI) a 1 2.7 (1.3, 6.0)b 0.01 

Elevated LDL-cholesterol, mg/dL        

    Prevalence, % 34.1 40 0.47 

    Adjusted OR (95% CI) a 1 1.3 (0.6, 2.8)b 0.43 

Low HDL-cholesterol, mg/dL       

    Prevalence, % 11.4 31.6 <.01 

    Adjusted OR (95% CI) a 1 3.9 (1.4, 10.4)b <.01 

 



demonstrate the impact of acculturation on their health.

Dyslipidemia is another modifiable risk factor for cardiovas-
cular disease and stroke. Our data showed that the prevalence 
of elevated total cholesterol, elevated LDL-cholesterol, and 
reduced HDL-cholesterol were 33.0%, 35.7%, and 28.9%, re-
spectively. In addition, the prevalence of elevated triglycerides 
was 39.3%. In the present study we used the same cutoff 200 
as the NHANES defined the elevated total cholesterol, but 
when using the cutoff 240 the prevalence was 7.4%, similar to 
the prevalence of elevated total cholesterol (≥240 mg/dL) in 
CAWHS and OFHS which was 10.5%, and 8.5%, respectively. 
The prevalence of high total cholesterol, high LDL-cholesterol, 
low HDL-cholesterol, and elevated triglycerides in the 2009-
2012 NHANES was 44.8%, 35.3%, 23.3%, and 34.9%, respec-
tively[4,5]. 

Hispanics have a tendency to dwell in a built environment 
which is relevant to higher cardiometabolic risk factors[21]. In 
detail, the morbid built environment has smaller food stores, 
less places to exercise, and unattractive or unsafe neighbor-
hoods. This is particularly the case for rural community (Tren-
ton) where our population resided in. Acculturation and so-
cioeconomic status were correlated with dyslipidemia across 
all Hispanics. Specifically, Hispanics with Spanish-language 
preference, lower educational level, and lower income were 
associated with higher prevalence of dyslipidemia compared 
to Hispanics with English-language preference, higher educa-
tion level, and higher income[22,23]. 

In our population, overweight/obese individuals have high-
er cardiometabolic risk. There was a higher percentage of 
US Hispanic farmworkers with prehypertension/hyperten-
sion, elevated triglycerides, and low HDL-cholesterol in the 
overweight/obese group compared with the normal weight 
group. This cross-sectional study showed an association be-
tween BMI, and cardiometabolic risk factors including SBP, 
DBP, HbA1C, triglycerides, and HDL-cholesterol. These re-
sults are in agreement with studies which reported that obe-
sity increases cardiometabolic risk through risk factors such 
as dyslipidemia, elevated blood pressure, and elevated blood 
sugar levels[24,25]. Accumulating evidence proposes that the 
chronic low grade inflammation in the state of obesity plays an 
important role in the pathophysiology of cardiometabolic risk 
factors developments[26].  

The limitations of the present study should be acknowledged. 
First, there were no available data regarding the farmwork-
er’s leisure-time physical activity or diet which might explain 
the health disparities. Second, pre-existing conditions such 
as hypertension, diabetes, and dyslipidemia were not sur-
veyed. However, because of the lack of access to health care, 
our Hispanic farm workers are generally unaware of their 
poor health status, such that any pre-existing conditions are 
likely untreated or poorly controlled. Third, our study is ob-

servational study conducted at one farm site. Nonetheless, our 
study independently replicates the findings from the other two 
studies on Hispanic farmworkers in Mid-west and west coast 
and provides novel findings that overweight/obese Hispanics 
farmworkers have higher cardiometabolic risk. 

Conclusions

A comprehensive profile of prevalence of overweight/obesity 
and cardiometabolic risk factors, and the association between 
overweight/obesity and cardiometabolic risk factors is re-
ported for the first time regarding the understudied Hispanic 
farmworkers in Southeastern US. Hispanic young farmworkers 
carry a disproportionally high burden of cardiometabolic risk, 
which may affect their long term health and work productivity. 
Considering that Hispanics make above 80% of the US agricul-
tural workforce, their health and well-being is vital to the food 
security of the nation. We advocate for the nation’s greater at-
tention to their health, and large-scale interventional studies 
are needed to reduce their cardiometabolic risk factors.
  
Acknowledgements

The Authors thank the study staff, students, Spanish interpret-
ers, volunteers and the participants who made this study pos-
sible.

References

1. Castaneda SF, Rosenbaum RP, Holscher JT, Madanat H, Ta-
lavera GA. Cardiovascular Disease Risk Factors Among Latino 
Migrant and Seasonal Farmworkers. Journal of Agromedicine. 
2015, 20(2):95-104.

2. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of child-
hood and adult obesity in the United States, 2011-2012. Jama. 
2014, 311(8):806-814.

3. Guo F, He D, Zhang W, Walton RG. Trends in prevalence, 
awareness, management, and control of hypertension 
among United States adults, 1999 to 2010. J Am Coll Cardiol. 
2012;60(7):599-606.

4. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, 
Cushman M et al. Heart disease and stroke statistics-2015 up-
date: a report from the american heart association. Circulation. 
2015;131(4):e29-e322.

5. Miller M, Stone NJ, Ballantyne C, Bittner V, Criqui MH, Gins-
berg HN et al. Triglycerides and cardiovascular disease: a sci-
entific statement from the American Heart Association. Circu-
lation. 2011,123(20):2292-2333.

6. Heiss G, Snyder ML, Teng Y, Schneiderman N, Llabre MM, Cow-
ie C et al. Prevalence of metabolic syndrome among Hispanics/

Jacobs Publishers 6

Cite this article:  Yanbin Dong. Obesity And Related Cardiometabolic Risk In Young Us Hispanic Farmworkers: A Neglected Public Health Problem. J J Commun Med. 2017, 3(1): 030.



Latinos of diverse background: the Hispanic Community Health 
Study/Study of Latinos. Diabetes care. 2014,37(8):2391-2399.

7. Wang S, Myers JR, Layne LA. Injuries to hired crop workers 
in the United States: a descriptive analysis of a national proba-
bility survey. Am J Ind Med . 2011,54(10):734-747.

8. Daniel Carroll, Ruth M. Samardick, Scott Bernard, Susan Gab-
bard, Hernandez. T. Findings from the National Agricultural 
Workers Survey (NAWS) 2001-2002. 2005.

9. A Profile of Migrant Health. National Center for Farm-
worker Health. Available at http://www.ncfh.org/up-
loads/3/8/6/8/38685499/aprofileofmigranthealth.pdf. Ac-
cessed on November 7,2016.

10. Agricultural operations United States Department of La-
bour, Occupational Safety and Health administration. Avail-
able at: https://www.osha.gov/dsg/topics/agriculturalopera-
tions/ Accessed on July 6, 2017. 

11. Waist circumference and waist–hip ratio. Report of a WHO 
expert consultation. Available at http://apps.who.int/iris/bit-
stream/10665/44583/1/9789241501491_eng.pdf?ua=1 Ac-
cessed on September 13, 2017.

12. Flegal KM, Carroll MD, Kuczmarski RJ, Johnson CL. Over-
weight and obesity in the United States: prevalence and trends, 
1960-1994. International journal of obesity and related met-
abolic disorders : journal of the International Association for 
the Study of Obesity. 1998,22(1):39-47.

13. Waist circumference and waist–hip ratio. Report of a WHO 
expert consultation. Available at http://apps.who.int/iris/bit-
stream/10665/44583/1/9789241501491_eng.pdf?ua=1 Ac-
cessed on September 13, 2017.

14. National Cholesterol Education Program Expert Panel on 
Detection E, Treatment of High Blood Cholesterol in A. Third 
Report of the National Cholesterol Education Program (NCEP) 
Expert Panel on Detection, Evaluation, and Treatment of High 
Blood Cholesterol in Adults (Adult Treatment Panel III) final 
report. Circulation. 2002,106(25):3143-3421.

15. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, 
Izzo JL Jr et al. Seventh report of the Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure. Hypertension. 2003,42(6):1206-1252.

16. American Diabetes A. Diagnosis and classification of diabe-
tes mellitus. Diabetes care. 2012,35 Suppl 1:S64-71.

17. Lleras-Muney A. The Relationship Between Education and 
Adult Mortality in the United States. The Review of Economic 
Studies. 2005,72(1):189-221.

18. Chow CK, Teo KK, Rangarajan S, Islam S, Gupta R, Avezum A 
et al. Prevalence, awareness, treatment, and control of hyper-
tension in rural and urban communities in high-, middle-, and 
low-income countries. Jama. 2013,310(9):959-968.

19. Margolis KL, Piller LB, Ford CE, Henriquez MA, Cushman 
WC, Einhorn PT et al. Blood pressure control in Hispanics in 
the antihypertensive and lipid-lowering treatment to prevent 
heart attack trial. Hypertension. 2007,50(5):854-861.

20. Oza-Frank R, Stephenson R, Narayan KM. Diabetes prev-
alence by length of residence among US immigrants. Journal 
of immigrant and minority health / Center for Minority Public 
Health. 2011,13(1):1-8.

21. Lovasi GS, Hutson MA, Guerra M, Neckerman KM. Built en-
vironments and obesity in disadvantaged populations. Epide-
miologic reviews. 2009,31:7-20.

22. Rodriguez CJ, Daviglus ML, Swett K, González HM, Gallo 
LC, Wassertheil-Smoller S et al. Dyslipidemia Patterns among 
Hispanics/Latinos of Diverse Background in the United States. 
The American journal of medicine. 2014,127(12):1186-1194.

23. Eamranond PP, Legedza AT, Diez-Roux AV, Kandula NR, Pal-
mas W, Siscovick DS et al. Association between language and 
risk factor levels among Hispanic adults with hypertension, 
hypercholesterolemia, or diabetes. American heart journal. 
2009,157(1):53-59.

24. Schienkiewitz A, Mensink GB, Scheidt-Nave C. Comorbid-
ity of overweight and obesity in a nationally representative 
sample of German adults aged 18-79 years. BMC public health. 
2012,12:658.

25. Guh DP, Zhang W, Bansback N, Amarsi Z, Birmingham CL, 
Anis AH. The incidence of co-morbidities related to obesity 
and overweight: a systematic review and meta-analysis. BMC 
public health. 2009,9:88.

26. Minihane AM, Vinoy S, Russell WR, Baka A, Roche HM, Tu-
ohy KM et al. Low-grade inflammation, diet composition and 
health: current research evidence and its translation. The Br J 
Nutr. 2015,114(7):999-1012.

Jacobs Publishers 7

Cite this article:  Yanbin Dong. Obesity And Related Cardiometabolic Risk In Young Us Hispanic Farmworkers: A Neglected Public Health Problem. J J Commun Med. 2017, 3(1): 030.


