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Abstract- Obesity is an ever-growing epidemic that is accompanied by numerous comorbidities and exorbitant health care 

expenditures. The rural community in which this minority population was studied has the 7
th

 fattest population in the United States 

and is approximately 40% Hispanic
1
. In order to focus on interventions, bio-impedance analysis (BIA) was completed on a segment 

of the population as part of a community health assessment used in the Public Health Nursing Model. Forty-nine Latina women ages 

20-80, attending a Latina Red Dress Event that targeted Heart Health of Latina women, were consented and measured for body 

composition on a bio-impedance analyzer. The items measured were BMI, body fat percentage, weight, height, body fat mass, fat 

free mass, visceral fat rating, body water percentage, body water mass, muscle mass, bone mass, basal metabolic rate, and metabolic 

age. Correlations and frequencies were analyzed for the variable data. State statistics indicate that approximately 60% of the 

population in this area is overweight or obese. The study findings show the rate is much higher in this segment of the population. 
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I. INTRODUCTION 

Obesity is an ever-growing epidemic that is accompanied by numerous comorbidities and exorbitant health care 

expenditures. Rural areas in this country have higher rates of obesity than those of urban areas. Mexican Americans are at a 

higher risk for overweight and obesity and its comorbidities such as hypertension, diabetes, cardiovascular disease, joint 

disorders, psychological disorders, hyperlipidemia, cancers and asthma [1]. This study was conducted in a rural mid-western 

area that has approximately 40% Mexican-American [2]. The rural community where the study took place has the 7th highest 

occurrence of obesity in the United States [3]. In order to focus on obesity prevention interventions for this Hispanic 

population, bio-impedance analysis (BIA) was completed on a cohort of Hispanic mothers and abuelas (respected 

grandmothers) who attended a community health event. Hispanic mothers and abuelas were selected for this community health 

assessment. Significant relationships have been found between obese mothers and the risk for obesity in their children. The 

mothers and abuelas are also the primary caregivers who determine child feeding behaviors. The Public Health Nursing Model 

was used to guide the study design. Data from this study will be used to determine the need and direction for a future Hispanic 

abuela/mother intervention that will encourage healthy child feeding behaviors including limiting low nutrient carbohydrate 

intake and increasing body water. The overall objective is to help mothers eat, and drink healthier and feed their children in a 

similar manner to help prevent obesity in themselves and their children. 

II. BACKGROUND 

Nationwide, approximately 78% of Hispanic women are overweight or obese as compared to 60% for white women [4]. 

Hispanic women and families, across the country, tend to be of low socioeconomic status (22% live below the poverty line) 

which contributes to obesity. In this particular rural area, nearly 50% of Hispanic women aging 18-75 live in poverty [4]. Not 

having enough money to buy nutritious foods can lead to buying cheaper, less healthy foods that have higher fat and calorie 

content. Drinking more water in place of simple carbohydrate beverages is not only less expensive but can increase body water 

levels. Lower nutrient, high calorie foods, often simple carbohydrates, contribute to the development of obesity. Educating and 

motivating mothers and abuelas may help them to choose healthier foods and drinks for themselves and their children and will 

hopefully decrease the current obesity epidemic. According to one study, the diets of Mexican-American families are known to 

be high in sugar (simple carbohydrates) from such foods as soda, refined snacks, fruit juices and drinks and processed foods 

[5]. Many simple carbohydrates have no food value and are often referred to as empty calories. These empty calories may 

negatively affect a person’s body weight and put them at a greater risk of being obese [6].  

Along with obesity, comes a host of comorbidities including, but not limited to, cardiovascular disease, hypertension, 

diabetes, joint disorders and osteoarthritis, hyperlipidemia, psychological trauma, gynecological problems (abnormal menses, 

infertility), asthma, sleep apnea, stroke, cancers and liver and gall bladder disease [7]. The effects of these comorbidities and 

treatment required for these comorbidities, only exacerbate these women’s already poverty stricken state [7]. 

Greater consumption of beverages high in low nutrient carbohydrates (e.g. sugar-sweetened drinks) is associated with 

higher energy intake and weight gain in children [8, 9] and adults [10]. There is particular concern about the nutritional 

implications of these beverage choices for children [8, 9, 11]. In addition, high consumption of sugar-sweetened beverages is 

associated with greater risk of coronary heart disease [12] and type 2 diabetes [13]. As this research focus moves toward 
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helping Hispanic grandmother and mothers feed their children healthy, this is especially important to note. 

Adequate water intake has many health benefits [14] and can help efforts to reduce or maintain weight [15-19]. Adequate 

hydration helps ward off fatigue that may lead to unnecessary snacking, aids digestion, and contributes to feelings of fullness 

without adding calories [16]. In addition, exchanging water for sugar-sweetened beverages helps reduce calorie intake and 

increase weight loss [15-19]. Replacing sugar-sweetened beverages with water can also help lower the risk of type 2 diabetes 

[20]. 

III. METHODS 

This descriptive study was conducted at an annual Latina heart health event. University of Nebraska Medical Center IRB 

approval was obtained for this study. Potential participants were consented and measured on a Tanita SC-240 Body 

Composition Analyzer. The reliability and validity of bio-impedance analysis (BIA) are well established; test-retest correlation 

is r=.78-.88 [21, 22]. Upon voiding, they were asked to remove shoes and socks, and were then assisted onto the analyzer. 

Participants were asked to stand as still as possible while the BIA was conducted. They were then asked to step back from the 

analyzer as the results were computed and printed on a sheet which was then given to the participant. Measures computed were 

body mass index, body fat percentage, weight, height, body fat mass, fat free mass, visceral fat rating, body water percentage, 

body water mass, muscle mass, bone mass, basal metabolic rate, and metabolic age. 

IV. RESULTS 

Forty-nine Latina women, ages 20-80, were consented and measured for body composition using a bio-impedance analyzer 

(BIA). Correlations and frequencies were analyzed for the variable data. The mean age of participants was 44 years, mean 

height was 62 inches, mean weight was 175 pounds, mean body mass index (BMI) was 32% (normal 18-25), mean body fat 

percent was 40.5% (normal 22-33%), and mean body water percentage was 42% (normal 46-60%). According to the body 

composition assessments, only 5 of the 49 women (10%) measured had healthy body fat percentages, and these same women 

were the only women who had normal body water percentages. While state statistics indicate that approximately 60% of the 

population in this area is overweight or obese, 90% of this sample population is overweight or obese. Unexpected findings 

included a highly negative correlation (-.959) between water and body fat percentages and a highly positive correlation (.848) 

between BMI and visceral fat. Expected correlations were that BMI and weight were positively correlated (.865) and fat free 

mass and muscle mass were positively correlated (.999). 

V. CONCLUSION 

It is noteworthy that this Latina population had a higher prevalence of overweight or obesity than the state average and 

such low body water percentages. This was especially so, in light of the heart healthy event they were attending, which would 

seem to be a health seeking behavior. It is difficult to surmise whether they attended this event out of concern for their 

precarious health status related to being overweight and having low body water composition, or for the social, cultural aspects 

of the event. Events such as this, provide an opportunity to educate and motivate participants to implement healthier behaviors 

such as limiting low nutrient carbohydrates and drinking water. It is interesting to note that Popkin et al. [23] and Goodman et 

al [17] found that higher water consumption was associated with healthier eating habits and/or behaviors. Though our study did 

not examine dietary habits, these patterns are consistent with our finding that women with healthy body fat percentages also 

had normal body water percentages. It also supports our approach of combining limiting low nutrient carbohydrate intake with 

improving water intake for our future mother/abuela interventions to promote healthy eating, drinking and child feeding 

behaviors. Additional research is needed to determine the causes of high fat percentage rates and low body water levels in this 

population, as well as their motivation for attending the community health event. 
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