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ABSTRACT 
 

HANNAH L. BURCH, B.S., RDN, LD 
 

MEASURING THE NUTRITION KNOWLEDGE OF WEIGHT MANAGEMENT 
AND DIABETES RISK IN A LOW SOCIOECONOMIC POPULATION  

 
MAY 2018 

 
The purpose of this study was to assess general healthy eating and weight-

management knowledge before and after a two-hour nutrition education class designed to 

improve knowledge of nutrition, weight-management, and risk of type 2 diabetes 

mellitus. A total of fifty-four low socioeconomic adults were recruited from San Jose 

Clinic in Houston, TX. Participants were given an English or Spanish knowledge-based 

pre-test and post-test following a two-hour nutrition education class. The content of the 

class included general healthy eating and weight-management concepts. Results showed 

an overall significant increase (p < 0.001) in nutrition knowledge from pre-test to post-

test. Participants that used the English version of the test had a significantly higher post-

test score than participants that used the Spanish version (Mean Difference = 12.538, p = 

0.001), despite having a Spanish translator available. The study demonstrated that 

nutrition knowledge in a low socioeconomic population at risk for type 2 diabetes 

mellitus can be improved with nutrition education. 
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CHAPTER I 

INTRODUCTION 

Type 2 diabetes mellitus (T2DM), obesity and other chronic diseases are 

increasing in prevalence in the United States.1 T2DM is a worldwide epidemic and the 

seventh leading cause of death in the United States.2 According to the World Health 

Organization, 80% of individuals with T2DM have an income at or below the poverty 

level.3 The development of T2DM and other co-morbidities is associated with 

socioeconomic status (SES) and lifestyle factors.3 Low SES is classified according to a 

person’s economic and social standing within their community based on their education, 

occupation, and income.4 Within low SES populations, there are a predominance of 

minority, low-income and uninsured individuals.5 Hispanic and African American 

populations form more than half of the low SES minorities in the United States.5 

Research has shown that these minorities are more prone to poorer health conditions and 

to health disparities such as T2DM.5  

Lifestyle factors that contribute to an individual’s diet include nutrition 

knowledge, culture, food access, food preferences, perception of one’s own health, and 

dietary behaviors.5 More specifically, common societal trends that can influence an 

individual’s dietary habits are: low-cost of highly processed, low-quality foods; high cost 

of fruits and vegetables; larger portion sizes; and increased intake of refine 

carbohydrates.6 Higher-quality, nutrient-dense food may not be considered due to price 
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and finances.7, 8 Therefore, individuals and families with less nutrition knowledge may 

place more importance on the price and convenience rather than the nutrient density of 

food.7, 8 Unfortunately, low SES, low-income, minority populations are at a greater risk 

for following less healthy eating patterns, societal trends, and are more likely to develop 

obesity and be at a greater risk for T2DM.9  

A large portion of low SES populations at high risk for T2DM are also 

uninsured.10 About 15% of Americans are uninsured, posing a challenge for healthcare 

professionals.10 Uninsured individuals are less likely to consult with a doctor or engage in 

healthy eating behaviors to decrease their risk of T2DM.10 The limited research that is 

available on the uninsured population of America reveals characteristics such as, poor 

disease management, poor utilization of available healthcare options, and increased 

T2DM development.10 Thus, uninsured low SES adults benefit greatly from a general 

nutrition education program to improve dietary behaviors that lead to a healthy lifestyle.10 

Numerous research studies have demonstrated that nutritional education 

interventions can improve an individual’s nutritional knowledge while also promoting 

self-efficacy, healthy behaviors, and weight reduction to reduce disease risk.5 However, 

in low SES populations when nutritional knowledge is limited, food preferences, habit, 

culture, and other lifestyle factors can hold greater influence over nutritional education to 

make healthy lifestyle changes.5 Whether individuals decide to make a healthy lifestyle 

change after a nutritional education intervention is very individualized.11 Therefore, 

understanding a person’s barriers to lifestyle change is important in order to formulate 

appropriate education materials.12 Further research is fundamentally crucial to explore the 
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most efficient methods to implement nutritional education and the effect that increased 

nutritional knowledge will have on low SES populations. 

Purpose of the Study 

The purpose of this study was to assess general healthy eating and weight-

management knowledge before and after a nutrition education class, designed to improve 

knowledge of nutrition, weight-management, and risk of T2DM. This study examined the 

relationship between baseline knowledge and retained knowledge after a two-hour 

educational class and the overall usefulness and likeability of the class. This study also 

explored the comparisons between participants who used either the English or Spanish 

version of the nutrition education material. 

Hypothesis 

H1: Low SES individuals attending the nutrition education class will improve their 

understanding of healthy eating, weight-management, and risk of T2DM. 

 

H2: Participants using the English version of the nutrition education material will have 

higher post-test scores than participants using the Spanish version of the nutrition 

education material. 

 

H3: Participants in the study will find the nutrition education class beneficial.
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CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

 There is a growing prevalence of chronic diseases in the world and the United 

States, particularly in low SES populations. Low SES refers to a person’s economic and 

social standing based on income, education, and occupation.4 Within low SES 

populations there are a preponderance of minority, low-income, and uninsured 

individuals.5 Minorities in low SES populations, such as African American and Hispanic 

populations, are more prone to health disparities being linked to poorer health conditions 

and increased risk for disease, such as T2DM, obesity, and cardiovascular disease.5 

T2DM, in particular, is a worldwide epidemic and the 7th leading cause of death in the 

United States.2 T2DM is associated with increased resistance to insulin and gradual loss 

of pancreatic insulin secretion.13 Blood glucose levels are abnormally elevated, and if not 

controlled, can result in functional and pathological damage to the body’s tissues.13 In the 

United States minority likelihood for developing T2DM is twice that of Caucasians.5  

 The risk for developing T2DM can be attributed to many different factors, such 

as, an individual’s perception of their own health, food preferences, culture, dietary 

behaviors, environment, food access, health literacy, and nutrition knowledge.5 Many 

studies have shown that increasing an individual’s nutrition and health 
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knowledge through nutritional education interventions can promote self-efficacy, 

improve healthy eating behaviors, and lead to weight reduction that reduces the risk of 

disease or aids in disease management.5 Therefore, the purpose of this literature review is 

to analyze the barriers and health perceptions of low SES populations at risk for T2DM 

along with the cognitive behavioral impact that health education interventions may have 

on these at risk populations.  

Health Perceptions and Barriers to Healthy Eating  

 ‘Perception of health’ is a major factor that influences how individuals make their 

everyday food and lifestyle decisions. Perception of health is how an individual perceives 

their own health status as it relates to lifestyle decisions, nutrient intake, comorbidities, 

and disease state.7 Many factors influence everyday food preferences of a low SES 

population: geographic location, access to fruits and vegetables, enrollment in the 

Supplemental Nutrition Assistance Program (SNAP), price, and income.7, 14, 15 

Geographic location affects how an individual accesses food and can also affect an 

individual’s access to fruits, vegetables, and more nutrient-dense foods. Based on the 

program’s requirements, SNAP can also influence the type of food individuals purchase.  

One study observed the motives that influence food preferences in a low SES 

population starting with convenience, price, familiarity, pleasure, and ethicality.7 

Families and individuals with low income and less education place importance on the 

price and convenience of food rather than the nutrient content of food compared with a 

more educated population.7 Finances and the price of food play an important role in food 

decisions when limited financial resources are available.7 Thus, higher-quality, nutrient-
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dense food may not be considered when the price is higher than foods with lower 

nutrients and higher energy density.8  

Geographical Barriers to Food Access 

Accessibility and convenience related to geographic location are complex factors 

affecting food purchasing decisions in a low SES population.8, 14, 15 Research has shown 

mixed results in the reasoning behind low access to high-quality, nutrient-dense food and 

population preferences within a geographic location. Many low SES populations live 

within a “food desert.”15 The United States Department of Agriculture (USDA) defines a 

food desert as a geographic location in a low income community where at least 20% of 

the population is below the federal poverty threshold, with low access to a grocery store 

or supermarket.16 More specifically, the USDA pinpoints a food desert as an area where 

at least 33% of the surrounding low-income community is greater than 1 mile away from 

a grocery store in an urban area and at least 10 miles away from a grocery store in a rural 

area.16 Within the United States, 13.5 million people live in a food desert and 82% of 

those people live in an urban area food desert.16 Food deserts are often found in low SES 

population areas, both urban and rural, lacking any type of grocery store, supermarket, 

farmer’s market, or other healthy food provider.7 Food deserts in low SES communities 

tend to be more populated with liquor stores, corner stores and convenience stores that 

stock significantly more high-fat snacks, highly-processed packaged foods and sugar-

sweetened beverages, rather than nutrient-dense foods.7  

Perhaps one reason food deserts contain more processed foods is related to ease of 

delivery. A study examining the types of foods found in corner stores in the Baltimore, 
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MD area found that shelf-stable packaged foods, such as chips and soda, were prevalent 

due to ease of delivery.7 Limited or no connections to suppliers of nutrient-dense foods 

with fruits and vegetables were available.7 With limited access to more nutritious supplier 

options, small convenience store owners have lower availably of healthier foods to offer, 

stock or replenish.7 Nutrient-dense foods also cost more in corner-stores due to their 

limited availably when compared to supermarkets.7 This makes healthier food less 

accessible and affordable to the local low-income community, promoting the perception 

to storeowners that there is a low demand for healthy food options.7 Even with a marginal 

reason for why corner-stores stock unhealthy food options, there is still the barrier of 

geographic location. In a study with low-income Hispanic families in a food desert, the 

relationship between food access and household food supplies was observed.8 A closer 

distance to the local convenience store and greater distance to a traditional grocery store 

correlated with increased calories, saturated fat, and sugar in the low SES population.8 

Traditional grocery stores have a diverse selection of more nutrient-dense, high-quality 

foods.8 Interestingly, utilization of a traditional grocery store was not associated with 

higher nutrient intake by the Hispanic families.8 The fact remains that food deserts with 

lower access to nutrient-dense, high-quality foods are associated with an increased risk 

for obesity and development of T2DM in a low SES population.17 

There are several studies that have observed low-income communities located in 

food deserts and how increased accessibility to fresh fruits, vegetables, and nutrient-

dense foods effects the diet of the communities. In a study by Carty et al., barriers 

associated with fruit and vegetable intake among five low-income and five high-income 
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families were examined.15 One free box of fruits and vegetables was delivered to each 

family weekly  for three months.15 Carty et al. found that family values, taste preferences, 

knowledge of preparation of food, and early life exposure to fruits and vegetables were 

barriers to the usage of the box of free fruits and vegetables in both the low-income and 

high-income families.15 While children’s health was an important motivator in all 

households, two-parent families were more inclined to make more nutrient-dense meals 

with vegetables than single-parent homes.15 Fruit and vegetable consumption in the 

household also depended on the parent’s early life exposure to fruits and vegetables.15 

Another study observed a food desert neighborhood before and after the introduction of a 

supermarket into the low-income, minority area.17 Within the low-income neighborhood, 

there was no increase in fruit, vegetable, whole grain intake, and no decrease in body 

mass index (BMI) after introduction of the supermarket.17 However, there was less intake 

of calories, added sugar, fat and alcohol.17 There was also an overall positive change in 

perceived access to “healthy food’” and greater neighborhood satisfaction, regardless of 

supermarket use.8 The perception of a more “healthy” neighborhood due to a new 

supermarket could account for the small changes seen in the neighborhood’s diet.17  

Even with the removal of geographic barriers, the challenge of choosing high-

quality, nutrient-dense foods is met with the opposing forces of limited budget, food 

preferences, lack of early life exposure to fruits and vegetables, and knowledge of 

preparation of food.15 These barriers to eating high-quality, nutrient-dense foods are the 

main driving force of a low SES population’s choice of food, regardless of the removal of 

food desert location and accessibility barrier factors. 
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Supplemental Nutrition Assistance Program 

Low SES populations may have many programs available, such as government 

assistance programs, food banks, and non-profit organization programs to aid in access to 

nutrient-dense food. These programs help aid in increasing food availability, improving 

diet quality, and improving health-related outcomes of low SES populations. SNAP plays 

a very important role in the choices of food available to the 47.6 million participating 

low-income individuals in the United States.18 While SNAP provides individuals and 

families with subsidized food, SNAP participants are at an increased risk for weight gain, 

obesity, and T2DM.18  

Several studies have concluded that SNAP participants have a lower quality of 

diet when compared to non-participant SNAP-eligible individuals.18, 19, 20 SNAP 

participants purchase more sugar sweetened beverages and foods with empty calories 

when compared to SNAP eligible non-participants.18, 19  SNAP participants also purchase 

less milk, fruits, vegetables, plant protein, and seafood in comparison to non-SNAP 

individuals.18, 19 Of SNAP participants, lower quality diet is more prevalent in women, 

young adults, and the Hispanic population.18  

In a nutrient analysis of foods purchased by SNAP participants versus income-

eligible non-SNAP participants and higher income non-SNAP participants, researchers 

found that income-eligible non-SNAP participants and higher income non-SNAP 

participants purchased fewer total calories from food when compared with SNAP 

participants.20 The researchers also found that both income-eligible non-SNAP 

participants and higher income non-SNAP participants purchased fewer calories from 
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sweeteners, sugar-sweetened beverages, processed meats, and starchy vegetables and 

purchased more calories from fruits, non-starchy vegetables, and food with more fiber 

than SNAP participants.20 This may be due to the fact that there are no restrictions or 

regulations placed on the quality of subsidized food items in SNAP.18,20 With a lower 

quality of diet, SNAP participants have increased risk of weight gain, prevalence of 

overweight, obesity, and T2DM.18 

Self-perception of diet, health, and body weight of SNAP participants has also 

been studied. As high as 80% of the overweight and obese SNAP population under-

perceive their weight status.21,22 Low-income individuals, including SNAP participants, 

are less likely to use weight loss strategies compared to higher income individuals.21 

Moreover, a decrease in income is associated with an increase in weight in women.21 In 

contrast, an increase in income is associated with an increase in men’s weight.21 In a 

SNAP participant self-perception study, of the 65.6% overweight and obese SNAP 

participants, only 43.5% perceived their caloric intake as being too high for their body 

composition.22 SNAP participants are less aware of their health status and less motivated 

to make changes in their health behaviors.21, 22 However, overweight and obese SNAP 

participants who accurately perceived their own weight status are more likely to be 

motivated to lose weight and lead a healthier lifestyle.21  

Another similar study observed that while overweight and obese SNAP 

participants recognized dietary guidelines as important for a healthy lifestyle, they 

perceived their own diet as too high in total calories, fat, and saturated fat.22 Thus, it is 

evident that there are gaps between knowledge of diet and health status self-perception 
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within the SNAP participant population.22 With the increase in obesity due to lower 

quality food preferences in SNAP participants, more nutrition education interventions are 

needed to reduce risk and manage obesity and other morbidities, such as T2DM.  

Type 2 Diabetes Mellitus Nutritional Management  

T2DM is prevalent in low SES populations, populations living in food deserts, 

and in SNAP participants.23 One of the most effective factors in treatment for people with 

T2DM is the ability to self-manage T2DM through dietary modification.24 Dietary 

management of T2DM is the application of a healthy eating pattern with the 

incorporation of portion control, consumption of nutrient-dense foods, and individualized 

carbohydrate control.23 However, understanding a person’s barriers to lifestyle change is 

crucial in formulating appropriate and individualized education materials.12 Many people 

with T2DM in a low SES population have misconceptions on how to correctly manage 

their T2DM.25 

Several studies have examined the self-perceptions of dietary management of 

persons with T2DM. The T2DM population in these studies showed limited insight on 

controlling blood glucose levels, lower perceptions of quality of life, and difficulty with 

lifestyle barriers.23, 24 Common misconceptions regarding blood glucose management are 

that sugar and sugary foods should be avoided with a strict avoidance of any sugar in the 

diet.23 High-fiber foods are also perceived to manage blood glucose levels.23 “Brown 

foods,” like brown rice and oatmeal, are thought to absorb more slowly in the body; as 

opposed to “white foods,” like white rice and white bread, which are thought to contain 

more sugar.23 There is a definite knowledge gap in understanding the control of blood 



	   12	  

glucose levels in relation to the broad concepts of a balanced healthy diet, like the 

concept of fiber.23  

The general population of people with T2DM without proper T2DM nutrition 

education seem to place greater significance on the restriction of sugar rather than the 

management of carbohydrates.23 People also use the term “blood sugar” more than the 

term “blood glucose”, which could account for the thought processes linking dietary 

sugar, rather than carbohydrates, to blood glucose levels.23 Furthermore, the overall 

perceptions of how to manage T2DM through dietary modification included only eating 

home-made meals, preparing meals separate from family meals, not eating out, avoiding 

desserts, avoiding pastries, avoiding sodas, eating smaller portions, eating more frequent 

meals throughout the day, becoming vegetarian, and exercising daily. 26 

People with T2DM reported their perceptions and barriers to self-managing 

T2DM in a survey study.24 People in the study perceived taking insulin and oral agents as 

less of a burden than dietary modification.24 The T2DM participants also admitted they 

are more likely to always follow their prescribed oral medication and insulin regimen, 

while only following dietary recommendations half of the time.24 Following dietary 

recommendations can be difficult for most people, thus becoming a common lifestyle 

barrier that people with T2DM face daily. Common barriers to effective T2DM self-

management include a decrease in quality of life, lack of family support, preference 

towards unhealthy food, difficulty during special occasions and holidays, and 

stress.12,24,27  
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Most people, however, view the diagnosis of diabetes as a life-changing disease 

that significantly decreases their quality of life.12, 24, 27 In terms of gender, women with 

T2DM are less satisfied with their quality of life than their male counterparts.27 However, 

women place more strenuous emphasis on the need to change their eating habits, 

exercise, and rigorously follow their doctor’s recommendations than men.12, 27 Interviews 

of women in one study found that women who do the shopping and cooking for the 

household often put the needs of others before their own.12 By buying foods preferred by 

other members of the family, instead of placing emphasis on their dietary needs, their 

chance to make dietary changes becomes increasingly difficult.12 This can also lead to 

dissatisfaction with life through frustration and depression related to the inability to 

follow their doctor and healthcare professional’s recommendations.27  

Several studies have evaluated persons with T2DM and their perception of T2DM 

management after a nutrition education intervention. One study observed that after 

receiving nutritional education to manage T2DM, participants felt that the large amount 

of information received was overwhelming and that they would not be able to recall the 

information to apply to their life.12 People also viewed the nutrition recommendations as 

too restrictive to the foods they prefer with no flexibility, a lack of variety, small portion 

sizes, and no adaptability to social settings.12, 25 In a study that observed a low income 

Hispanic population’s perceptions of T2DM management, common barriers were lack of 

family support, negative views of cultural foods, perception of “diabetic” foods and 

“sugar-free” foods as expensive, and perception of dietary recommendations as difficult 

to follow.28 Within the Hispanic population, there was a connection between feeling-well 
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and healthy-eating, but there was a gap between feeling-well and T2DM self-

management.28 Participants in both studies, however, did report that feeling healthier and 

experiencing weight loss in response to dietary changes motivated them to continue a 

healthier lifestyle.12, 28 

 An individual’s barriers to change and perceptions of T2DM management need 

to be taken into account and acted upon in nutrition education programs.27 Providing 

individualized care can increase a person’s knowledge on self-management of T2DM, 

increasing their motivation for management of their T2DM, creating a sense of 

independence, self-satisfaction, and greater quality of life.27     

Health Literacy 

While food preferences and food choice factors affect dietary quality, health 

literacy also plays a major role in a person’s diet quality. Health literacy is the level at 

which a person can obtain, process and understand basic health information in order to 

make healthy decisions for themselves.29, 30 Potentially, 36% of United States adults have 

low health literacy skills, meaning they are unable to complete tasks, such as, properly 

taking a medication prescription, completing medical forms, or following medical 

recommendations.29 It should be noted though that health literacy cannot be completely 

independent of general literacy.31 Therefore, health literacy and its components 

encompass the usage of oral communication, reading, writing, and numeracy skills.27 

Nutrition literacy is a component of health literacy through understanding the basic 

principles of a healthy diet and comprehension of Nutrition Fact labels. Nutritional 

literacy and comprehension include being able to understand basic nutrition education, to 
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understand nutrition recommendations for disease states such as T2DM, and to use 

nutrition labels appropriately to differentiate healthier foods at a grocery store.29 

Consequently, nutrition literacy significantly affects a person’s nutrition behaviors and 

diet.29 While research has assessed common factors that indicate when a person has low 

health literacy, one important indication of low health literacy is the capacity at which 

people are able to comprehend and utilize nutrition facts labels. Although assessing low 

literacy is highly prevalent, more research is needed to implement effective strategies and 

tools to appropriately address low health and nutrition literacy in the healthcare setting.  

Indications of Low Health Literacy 

There are many factors within society that may be functional indicators of low 

health literacy and nutrition comprehension in different populations. Low health literacy 

is most prevalently seen in low SES populations.29 Research has shown that low health 

literacy results in individuals being less likely to consume fruits and vegetables and to use 

nutrition labels appropriately.29 While a high level of health literacy is associated with a 

higher level of education, low health literacy has been shown to be linked with increased 

risk for disease and comorbidities.29 A survey of a low SES, low-income population 

found that less than half of the participants consumed the daily recommended amount of 

fruits and vegetables, used Nutrition Fact labels or chose low-fat, low-calorie foods at the 

grocery store.29 As most surveys derive their information from self-reports by 

participants, data may be inaccurate as some participants may over-report their actual 

usage of labels and consumption of fruits and vegetables.29 Demographically, Caucasian 

participants and Caucasian parents had higher levels of health literacy compared to 
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African American respondents.29 Health literacy has also been significantly linked to 

BMI.31 In another self-reported survey study, higher levels of health literacy were 

associated with a more appropriate BMI, while education was inversely associated with 

BMI.31 Both studies demonstrate that health literacy is affected by a person’s education, 

SES status, income, and demographic factors.  

Low SES is significant in minorities and immigrants and therefore plays an 

important role in the health literacy of these populations.5 Self-efficacy can be related to 

the level of health literacy in a low SES population through the application of nutrition 

knowledge to making healthy choices.5 In a study that observed the level of self-efficacy 

when making healthy choices to the level of health literacy, participants had barriers to 

reading food labels, and took more time to compare a food’s cost to its nutrient quality.5 

A lack of literacy in Hispanic women participants was identified through difficulty 

reading and comprehending Nutrition Fact labels.5 Research has shown that despite being 

able to identify a Nutrition Fact label, low SES Hispanic populations have less 

confidence in using the labels.5 When nutrition literacy is measured on a literacy scale, 

similar findings are seen in elderly minority populations where a higher level of 

education was positively associated with higher nutrition literacy.30 Age shows an inverse 

association with nutrition literacy where, the older the individual, the lower their nutrition 

literacy level. 30 

Indications of nutrition literacy have also been measured in interventions for 

SNAP. In a SNAP survey of low income families, findings were consistent with other 

studies in that low levels of consumer competency, such as nutrition literacy, and usage 
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of Nutrition Facts labels were associated with a high risk of food insecurity and SNAP 

participation.32 The study identified other interesting findings: using a grocery list, 

coupons, and nutrition guidelines were not associated with families and individuals being 

less food insecure.32 Reasoning behind these findings could be attributed to family 

shoppers being more concerned in budgeting their money than purchasing healthier foods 

that may be more expensive.32 Health literacy was shown to impact different components 

of low SES populations’ lifestyle through education, BMI, self-efficacy, management of 

disease, comprehension of nutrition fact labels, and making food selections.  

Understanding Nutrition Facts Labels 

Nutrition Facts labels are helpful in providing information on the nutritional 

content of packaged food, aiding people in making healthy choices for their diet.34, 35 

Research has shown that the usage of Nutrition Fact labels is associated with a healthier 

diet.34 Nutrition Fact labels provide information on a food’s serving size, percent daily 

value, calorie content, and nutrients per serving.35, 36 Nutrition Fact labels are designed to 

help customers make informed choices and modifications to their diet before purchasing 

and consuming packaged food.35 However, being able to understand and interpret the 

numeracy values of a Nutrition Fact label requires a high level of literacy.37 Low SES, 

low-income populations have a higher prevalence of low health literacy, therefore, the 

population also has a low level of the comprehension of Nutrition Fact labels.34 With low 

comprehension of labels, low SES populations are less likely to utilize the labels to their 

dietary advantage. 
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In Nutrition Fact label education intervention studies, researchers have observed 

the use and understanding of Nutrition Fact labels after several education interventions. 

One study observed participants’ comparison of Nutrition Fact labels, while a health 

professional gave feedback on their choices to help improve their decisions on healthy 

food choices.37 Study participants had a large number of practice trials, resulting in a 

significant improvement in their food label choices with a decrease in the time used for 

decision-making.37 By the end of the education intervention, participants were able to 

identify important macro-nutrient differences in Nutrition Fact labels without being 

distracted by additional minor nutrient information.37  Research has shown a positive 

impact of Nutrition Fact label education on glycemic index, fibrous food intake, fruit and 

vegetable intake, even when low income populations have poor literacy and poor diet 

quality.36 

 Another study looked at the outcomes of Nutrition Fact label education 

interventions on a low-income, minority population with T2DM.36 Results from the six-

month education intervention indicated increased comprehension and use of Nutrition 

Fact labels with an overall decrease in participant’s glycated hemoglobin blood test 

(HbA1c).36 HbA1c is a commonly used test measure of a person’s average blood glucose 

levels over a two to three month period.13 The use of Nutrition Fact labels can improve 

glycemic control and HbA1c in persons with T2DM through improvement of diet 

quality.36 Moreover, education on Nutrition Fact labels can improve nutrition, health 

literacy, and diet quality of low SES populations. Improving a low SES population’s diet 
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quality through health literacy can help manage or reduce the risk of T2DM and other co-

morbidities. 

Addressing Low Health Literacy 

There has been consistent evidence that health and nutrition literacy are 

associated with an individual’s health behaviors and lifestyle habits.38 However, there has 

been limited research on ways in which to accurately identify and address low health 

literacy within a clinical setting. In addition to low nutrition literacy affecting one’s 

health, people with low health literacy are less likely to access and navigate health 

services and are less likely to seek preventative health care for themselves.38 In an 

Australian survey, only 16% of the low health literacy participants were given advice on 

a co-morbidity, such as overweight, obesity, or high blood pressure, and only 5% of those 

participants received a referral to a prevention program.38  

Similar results were found in a study that interviewed dietitians regarding their 

interactions with individuals of low health literacy.39 Most of the dietitians expressed 

barriers to addressing low health literacy as limited time, inadequate resources, language 

barriers, cultural barriers, lack of communication and an overwhelming abundance of 

complex education to give to the patient.39 The dietitians also stated that even when low 

literacy patients were given adequate nutrition education, their low literacy limited their 

ability to fully understand the nutrition information given, thus limiting their likelihood 

of implementing nutrition education components into their lifestyle.39 Nutrition 

information can be complex and overwhelming to someone with low health literacy, yet, 

it is essential for the prevention and management of co-morbidities and diseases.40  
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More research is needed on implementing tools and education in the healthcare 

setting to effectively reach and engage people of low health literacy for better health 

outcomes. Although there are different approaches to identifying common factors of low 

health literacy in low SES populations, there needs to be a focus on the strategies and 

tools required to successfully address low health literacy. The key component to 

addressing low health literacy in low SES populations at risk of managing diseases, such 

as T2DM, is to actively involve them in important health decisions.38 Involving an 

individual in their own health decisions increases the capacity for self-management and 

long-term retention of healthy lifestyle changes.38  

Nutrition and Health Education Interventions 

 An abundance of health research on low SES populations over the years has 

focused on various types of health education interventions and the degree to which they 

improve lifestyle factors. Many factors within a population, such as environmental, 

economic, cultural, community, and genetic predisposition need to be taken into account 

when creating a nutrition and health education intervention.41 These factors also influence 

the risk of T2DM, obesity, and cardiovascular disease.41 Low income, uninsured, and 

minority populations in low SES communities are examples of groups that are at a high 

risk for poor health, disease risk and disease management.10 Uninsured individuals are 

particularly at an increased risk for diabetes when compared to their insured 

counterparts.42 Populations with an increased risk and prevalence of T2DM are in greater 

need of diabetes self-management education (DSME). DSME typically includes 

information on healthy eating practices, portion control, physical activity, managing 
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weight and glycemic control.11 Nutrition education interventions and DSME programs 

are critical when trying to improve an individual’s quality of life and health status 

through learning and knowledge.11 Such programs can also induce a sense of confidence 

and self-control over one’s life and disease management.11 

High-Risk Populations 

Minority and uninsured populations are at an increased risk for co-morbidities and 

chronic diseases, like obesity and T2MD. Obesity is a leading epidemic in the United 

States with African American and Hispanic minorities having the highest obesity rates in 

the country.43 While the obesity rate of African Americans has stayed relatively the same 

over the past five years, the obesity rate of the Hispanic population has been on the rise.43 

Obesity is associated with a greater incidence of T2DM, hypertension, cardiovascular 

disease, and other conditions.43 While almost 16% of the United States population is 

Hispanic, this large minority population is 1.9 times more likely to develop T2DM than 

non-Hispanic whites.44 A large portion of the Hispanic population and other minority 

populations in the United States are uninsured.44 While there is little statistical data and 

research analysis on the uninsured population of the United States, uninsured individuals 

are a high risk group for increased T2DM development, poor disease management, and 

poor utilization of available healthcare options.10 The uninsured population is less likely 

to have seen a doctor within the past 12 months, have poor health literacy, and are less 

likely to receive nutrition education.10 Both the uninsured and the minority, low-income 

populations, particularly the Hispanic population, are interrelated in terms of increased 

risk for co-morbidities, T2DM, and less healthcare availability. 
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  Several observational studies have looked in depth at the relationship between 

Hispanic lifestyle factors, T2DM development, and disease management. In a study 

conducted in Texas, researchers observed the lifestyle factors and T2DM prevalence 

between Hispanic individuals along the United States-Mexico border.45 The Hispanic 

population in the United States had high rates of poverty, unemployment, and lacked 

insurance.45 In contrast, the Hispanic people in Mexico had a longer life expectancy and 

higher standards of living.45 However, Hispanics living near the Mexican border had 

higher mortality rates from T2DM and cardiovascular disease than the rest of Mexico.45 

The study showed that Hispanics in the United States have higher rates of BMI, waist-

circumference, and blood pressure, while the Hispanics in Mexico had lower levels of 

physical activity, socioeconomic status, and education.45 However, even with the 

differences among the two populations, both Hispanic populations showed a higher 

prevalence of T2DM when compared to other Hispanic regions of the United States and 

Mexico.45 This can be attributed to a combination of several different factors, such as, 

genetic predisposition to co-morbidities, lifestyle factors, regional environmental, and 

socioeconomic factors.45 This study on a minority, low-income, uninsured Hispanic 

population demonstrates that there is an increased need for health and nutrition education 

interventions for prevention and treatment of T2DM.45 

 Low income individuals within the Hispanic population typically purchase foods 

that are highly processed and energy-dense.41 The purchase of these foods contributes to 

the relationship between low-income minorities, that are possibly uninsured, and the risk 

for obesity and T2DM.35 Multiple factors affect the dietary intake of low-income, 
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minority populations, such as, community culture, home environment, food availability, 

food preparation, and food preferences.46 These factors were reflected in the results of an 

observational study conducted along the United States-Mexico border that focused on 

food purchases within low-income Hispanic households.46 The study showed a lack of 

consistency with weekly purchase of fresh fruits and vegetables and high variability 

among other foods within the home.46 Almost all of the participants relied on either 

public transportation or someone else to transport them to the grocery store, which could 

account for their highly varied household food inventory recorded from week-to-week.46 

In a similar study with low-income Hispanic families, typical grocery store food 

purchases were observed at baseline and then observed after nutrition education courses 

within a six-month period.41 Base-line observations identified that much of the foods 

purchased were high in calories, fat, carbohydrates, and low in fiber.41 Examples of the 

low-nutrient dense foods purchased were sugar-sweetened beverages, ramen noodles, 

salami, and sugary cereals.41 After the nutrition education intervention, there was a 

decrease in the family’s calories from processed foods and carbohydrates, an overall 

decrease in calories purchased, and an increase in the amount of protein purchased.41 

Although the study did not account for food consumed or eating out, the study showed 

the improved impact that nutrition education interventions can have on the food 

purchases of minority populations.41 

 The uninsured population of the United States has a large subpopulation of 

people either at risk or diagnosed with T2DM. Therefore, there is an increased need for 

diabetes nutrition education and self-management education.10 DSME is important in 
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order to increase an individual’s knowledge and skills to properly manage their diabetes 

through nutrition, physical activity, and possible diabetes medications.44 While only 56% 

of people with health insurance have reported attending DSME, even fewer uninsured 

individuals have ever attended DSME.44 The limited availability, frequency, and low 

quality of DSME for uninsured people makes them vulnerable to a higher risk of disease 

and hospitalization costs.10 The uninsured are less likely to have access to DSME, 

including nutrition education, poor adherence to treatment or recommendations, and less 

likely to have the supplies to engage in regular blood glucose self-monitoring.10 

 In a study that interviewed healthcare providers regarding DSME, most 

healthcare providers reported that DSME typically takes place during clinical 

appointment visits and emergency department visits with education lasting for an average 

of eight minutes.10 The study showed that accessibility to DSME programs is inadequate 

and when given, is infrequent with important topics missing.10 A study observed the 

effects of diabetes, nutrition and physical activity education on uninsured diabetic 

patients with four clinic education visits per year.42 After two years, only 30% of 

participants improved their glycemic control and the other 60% of participant’s blood 

glucose levels remained uncontrolled.42 Participants who had access to other diabetes 

services were more likely to maintain blood glucose control.42 A study conducted on 

uninsured Mexican Americans provided a one-hour education sessions on all topics 

related to diabetes self-management over eight weeks and compared results to a control 

group.44 Overall, there was a significant decrease in HbA1c levels in the education group 
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when compared to the control group.44 More assertive DSME is needed to help uninsured 

people with T2DM achieve sustained self-management education.42  

Populations with Type 2 Diabetes Mellitus  

 T2DM is a chronic disease that can progress to morbidity, such as heart disease, 

or even mortality.11 T2DM affects large populations of people, particularly with low SES 

status, by strongly influencing their daily lives.11 People with T2DM are expected to 

manage the disease on their own with various forms of medication, nutrition knowledge, 

and physical activity.11 Management of diabetes can be a very daunting task for people. 

Therefore, nutrition education is considered a cornerstone for efficient T2DM 

management in order to improve the quality of life and health of people with T2DM.11 A 

qualitative study identified barriers to achieving T2DM and HbA1c goals through 

interviews with patients and health professionals.12 Results indicated that the main 

barriers to achieving T2DM goals were difficulty in changing life-long lifestyle habits, 

lack of understanding, lack of knowledge, lack of motivation, negative perception of 

lifestyle change recommendations, and barriers related to social circumstances.12 Many of 

the participants felt overwhelmed by the amount of diet changes needed as a part of 

dietary management.12 Health professionals in the study reported similar patient barriers 

to management of T2DM; however, patients had more negative perceptions of diabetes 

diet recommendations.12 With limited nutrition knowledge and management of T2DM, 

educational interventions are necessary.    

 A great deal of evidence shows that T2DM educational interventions and 

programs within communities, can lead to improved overall health, weight loss, and 
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decreased risk of morbidities.11 DSME, in a group setting and individually, has been 

shown to be beneficial to a person trying to manage their T2DM through improvements 

in glycemic control.11 In a DSME study, self-management courses were given to 

participants over three weeks with follow-up six months later.11 In the six-month follow-

up, researchers found three factors greatly affected whether lifestyle changes were made, 

including taking responsibility for disease management, obtaining new diabetes 

knowledge, and receiving confirmation and support of already established lifestyle 

habits.11 Motivating factors included support from family and friends, forming new 

habits, seeing results, and fear of declining health with further complications.11 Many 

participants stated that they felt more confident making healthy choices after receiving 

new knowledge from the DSME.11 In contrast, the educational sessions made some 

participants report feeling insecure, leading to no lifestyle changes.11 In this study, all 

participants received sufficient nutritional knowledge to effectively manage their 

T2DM.11 However, whether participants decided to implement their new knowledge into 

a healthy lifestyle change was very individualized.11  

 While it may be typical to see increased behavior and lifestyle change in 

accordance with increased knowledge, many researchers have disputed that increased 

nutrition knowledge does not always lead to a behavioral lifestyle change.11 For instance, 

a study in China implemented a 30-day DMSE intensive nutrition education class and a 

control group that received one DMSE general nutritional education class at the 

beginning of the study.47 Assessments and labs were conducted on both groups at the end 

of thirty days, finding that the intensive group had significantly lower HbA1c and fasting 
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plasma glucose.47 Both groups had non-significant reductions in BMI, weight, and 

minimal improvements in triglycerides, total cholesterol, and high-density lipoproteins 

levels.47 While there are improvements seen in the studies discussed, there have also been 

minimal results seen from individuals who may not be ready for DMSE, even with the 

necessary tools and knowledge, showing that DMSE can be very specific to a person’s 

readiness to make lifestyle changes.  

 With the individualization of the DSME education and process, one study has 

analyzed the weight reduction component of DSME. In an African American weight 

reduction DSME study, a third of the participants were able to either maintain or lose 

weight within three months of the intervention.48 The successful participants accredited 

their success to managing carbohydrate intake and blood sugar levels, portion control, 

meal planning, realistic goal setting, and increasing physical activity.48 Many of the 

participants felt that the tools used to manage their weight in the study were helpful for 

managing their T2DM, and vice versa.48 When implementing DSME programs, it can be 

helpful to identify the effectiveness of individual strategies within the program, such as 

weight reduction and management.   

 Studies with a pre-test/post-test design may also offer insight into the immediate 

results of a nutritional education program that better manages diabetes and co-

morbidities. One nutrition education study among rural immigrants observed knowledge 

learned after an educational video on the importance on healthy eating.49 Results did 

show a significant increase in nutritional knowledge in the post-test with no significant 

effect based on gender, age, or language.49 Similarly, another nutrition education study, 
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primarily concerned with low income females, assessed nutritional knowledge and 

attitude with a pre-test/post-test design.50 After the educational session, 92% of the 

participants had a higher knowledge score while the remaining maintained their baseline 

score.50 More than two thirds of the women had more positive attitudes about nutrition by 

the end of the session with similar baseline scores in the remaining one-third of 

participants.50 In accordance with other research results, the older aged women 

participants were positively associated with increased nutrition knowledge and being 

more actively health-conscious.50  

Conclusion 

 Despite the many types of nutrition education interventions focusing on 

improved diet and chronic disease outcomes in a low SES population, interventions are 

important in implementing healthy lifestyle and behavior change. Research has shown 

that low income SES populations are more likely to purchase calorie-dense, shelf-stable 

food as opposed to more nutrient-dense fresh foods.8 These dietary patterns lead to an 

increased risk for diseases like T2DM and obesity.17 In the research observed in this 

literature review, geographic barriers are less substantial in the decision-making of foods 

consumed compared to food preferences, habit, budget, cultural and social factors.8, 17 

Furthermore, health literacy is a significant barrier to making healthy lifestyle changes 

with individuals less likely to consume fruits and vegetables or use nutrition facts labels 

to their advantage.29, 30  

 When researching and understanding low SES populations, the underlying theme 

is that factors like habit, food preferences, and culture, hold greater influence over any 
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accessible tools that could be useful to make healthy lifestyle changes when nutrition 

knowledge is very limited. Therefore, nutrition education interventions are vitally 

important to increase the low SES population’s knowledge, so they can make healthy 

lifestyle changes. There are many different ways in which to analyze and implement 

nutrition education interventions. However, most of research outcomes of nutrition 

education are positive in improving knowledge and health. More intensive and specific 

research is needed to understand the best possible types of health education interventions 

needed for low SES populations at risk or individuals diagnosed with diseases such as 

T2DM.
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CHAPTER III 

METHODOLOGY 

Participants and Recruitment 

 This study was conducted at San Jose Clinic in Houston, TX from July 2016- 

November 2017. San Jose Clinic is a non-profit clinic that provides healthcare to over 

4,000 patients each year.51, 52 The majority of patients at San Jose Clinic are typically 

uninsured, low-income, with low-literacy skills.51, 52 More specifically, the clinic’s 

population are 76% Hispanic, 67% female, with 51% living at or below the federal 

poverty threshold.51, 52 Inclusion criteria consisted of patients from the clinic, family 

members, friends, and anyone from the general public who wanted to participate in the 

nutrition education class. Exclusion criteria included repeat participant’s second pre-test/ 

post-test material and people who did not complete both the pre-test or post-test. 

Participant recruitment flyers were posted around the clinic to facilitate recruitment (see 

Appendix A). The clinic’s patients were encouraged to attend the class by their healthcare 

professionals.  

Data Collection  

The nutrition education and weight-management classes were held once a month 

on Saturdays from 9am to 11am. A total of 8 classes were conducted by the same 

English-speaking educator with a Spanish interpreter present. The Spanish interpreter 

was not the same individual for each class. Individuals signed-in as they entered the 

education classroom (see Appendix B). Individuals signed their name and checked either
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yes’ or ‘no’ as to whether they had previously participated in the education class. 

Participants were identified by an ID number, which was the number next to their signed 

name on the sign-in sheet. ID numbers were recorded on the participant’s pre-test and 

post-test to preserve anonymity. Demographic and any identifiable data were not 

collected on participant’s due to concerns of sensitivity with immigration status in this 

population.  

An initial pilot test with 15 pre-test questions and 15 post-test questions was 

conducted in order to determine the most challenging and advantageous questions for the 

study. Only 5 individuals attended and participated in the pilot study class; therefore, 

there was not enough data for statistical analysis. Subsequently, 10 pre-test and 10 post-

test questions were hand-chosen from the pilot test based on whether the questions were 

answered incorrect in the pre-test and correct in the post-test. Data from the pilot test 

were included in the official set of data.  

 In the official data collection, individuals willing to participate were handed a 

folder of the nutrition education materials in either English or Spanish of their choosing. 

The folder consisted of a pre-test with 10 multiple choice, knowledge-based questions 

over nutrition and weight-management (see Appendix C), a copy of the healthy eating 

and weight-management education presentation (see Appendix D), a post-test with 10 

questions of similar content to the pre-test (see Appendix E), and a class evaluation 

survey with 5 questions in Likert scale format over the usefulness of the class (see 

Appendix F). The post-test and survey were placed in a sealed envelope behind the other 

materials in the folder.  
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The class began once all completed pre-tests were handed into the Principal 

Investigator (PI). By completing the pre-test, participants provided their consent to 

participate in the study. The education class was conducted by the English-speaking PI 

with a Spanish translator who translated each sentence spoken. The healthy eating and 

weight management education presentation was based on information from the 2015 

USDA Dietary Guidelines and ChooseMyPlate. More specifically, the presentation 

consisted of information on the content of food (calories, macronutrients, and 

micronutrients), the five food groups from ChooseMyPlate, the nutrient density of foods, 

portion control, healthy cooking methods, types of carbohydrates, healthy eating patterns, 

weight-management, physical activity, and risk of T2DM. Questions from participants 

were not allowed until the end of the class. After the lecture, participants were instructed 

to open their envelop, write their ID number at the top of the post-test, and then begin the 

post-test. All post-tests were collected at the end of class. All participants received a bag 

of fruits, vegetables and nutrient-dense foods donated by the Houston Food Banks at the 

end of the class as a thank you for participating in the educational class.  

Statistical Analysis 

Data analysis was performed using IBM SSPS version 25 statistical analysis 

software. For analysis, questions from the pre-test and post-test were determined as either 

answered correctly or incorrectly. Unanswered questions or questions where multiple 

answers were chosen in the pre-test and post-test where determined to be incorrect. In the 

class evaluation survey, unanswered questions or question with multiple answers were 

not included in the data analysis. Normality of the data was tested and found to be 
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approximately normally distributed. Descriptive statistics were used to analyze the type 

of language participants chose. The overall scores of the pre-test and post-test were 

analyzed using a paired samples t-test. The overall scores of the pre-test and post-test 

were also categorized as either the English or Spanish version and analyzed using a 

repeated measures ANOVA test. Individual questions from the pre-test and post-test were 

categorized as English or Spanish and analyzed using the McNemar test. A series of 

independent samples t-tests were used to analyze the class evaluation survey to determine 

the usefulness of the nutritional education class.
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CHAPTER IV 

RESULTS 

Participants 

A total of 56 people attended the class (see Figure 1). There were 2 participants’ 

data excluded because they did not complete both the pre-test and post-test. There were 4 

repeat participants whose initial tests from the first class were included in the data and 

their second set of tests were excluded. Data from a total of 54 participants was used for 

analysis. Of the participants 59.3% (n = 32) used the Spanish version of the class 

materials and 40.7% (n = 22) used the English version of the class materials. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Participant outcomes 
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Pre-Test and Post-Test Nutrition Knowledge   

 A paired samples t-test was conducted to analyze the overall percent mean of 

questions answered correctly in the pre-test and post-test for both Spanish and English. 

There was a significant difference between the overall percent mean scores for the pre-

test and post-test (p < 0.001) (see Figure 2). The overall percent mean of questions 

answered correctly were improved from pre-test (M = 50.93%, SD = 16.51) to post-test 

(M = 77.22%, SD = 13.79). A repeated measures ANOVA test was used to analyze the 

percent mean of questions answered correctly between the English and Spanish versions 

from pre-test to post-test. Shown in Figure 2, there was a significant increase (p < 0.001) 

from the pre-test percent mean (M = 51.56%, SD = 15.47) to the post-test percent mean 

(M = 72.19%, SD = 10.08) in participants who used the Spanish version, and a significant 

increase from pre-test percent mean (M = 50.00%, SD = 18.26) to the post-test percent 

mean (M = 84.55%, SD = 15.35) in participants who used the English version. 

Participants using the English version (M = 84.55%, SD = 15.35) demonstrated higher 

knowledge than those who used Spanish version (M = 72.19%, SD = 10.08) in the post-

test (p = .001), where a difference was not observed in the pre-test.
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* Indicates a significant difference (p < 0.001) between the pre-test and post-test 

percent mean for both languages (Spanish MD = ± 34.545, English MD = ± 20.625) 
# Indicates a significant difference (p = 0.001) between the English and Spanish post-

test percent mean (MD = ± 12.538). 
 
Figure 2: Percent mean of questions answered correctly 

 The McNemar test was conducted to analyze the individual knowledge-based 

questions between the pre-test and the post-test for English and Spanish (see Table 1). 

After the intervention, all participants that used the Spanish version incorrectly identified 

the food found in the protein food group in Post-Test Question 1 (n = 0, 0%), whereas 

most participants that used the Spanish version could identify the food found in the dairy 

food group correctly (n = 25, 78%) in Pre-Test Question 1. However, the majority of 

responses saw a significant increase in correctly answered questions from pre-test to post-

test. There was a significant increase (p < 0.05) in both languages from pre-test to post-

test in knowledge from Question 3: the correct number of food groups based on 

ChooseMyPlate, Question 4: identify the food lowest in calories, Question 6: identify the 
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nutrient that helps a person stay full, and Question 7: indicate the recommend range of 

meals that should be consumed per day. There was a significant increase (p < 0.05) in 

Question 2: correctly identifying the definition of a calorie (pre-test n = 12, 55%; post-

test n = 19, 86%) and in Question 10: the difference on how the body processes simple 

carbohydrates and complex carbohydrates (pre-test n = 12, 55%; post-test n = 19, 86%) 

in participants that used the English version. There was also a significant increase (p < 

0.05) in Question 9: comparison of calorie content in food (pre-test n = 26, 81%; post-test 

n = 32, 100%) from pre-test to post-test in participants that used the Spanish version. 

When questioned about whole grain foods and moderate physical activity, there was a 

non-significant increase from pre-test to post-test in both the Spanish and English 

versions, with a slight decrease from pre-test to post-test on whole grain content in 

participants that used the Spanish version.
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  Table 1 
 

   Frequency and Percent Mean of Correct Answers for Each Question 
 

 
Variable 

Pre- Test Post-Test 
n % n % 

Q 1 
     English    
     Spanish* 

 
13 
25 

 
59% 
78% 

 
13 
  0 

 
59% 
  0% 

Q 2 
     English*   
     Spanish 

 
12 
19 

 
55% 
59% 

 
19 
25 

 
86% 
78% 

Q 3 
     English*    
     Spanish* 

 
  2 
  2 

 
  9% 
  6% 

 
20 
27 

 
91% 
84% 

Q 4 
     English*    
     Spanish* 

 
  0 
  0 

 
  0% 
  0% 

 
16 
20 

 
73% 
63% 

Q 5 
     English    
     Spanish 

 
18 
19 

 
82% 
59% 

 
21 
17 

 
95% 
53% 

Q 6 
     English*    
     Spanish* 

 
  9 
15 

 
41% 
47% 

 
17 
27 

 
77% 
84% 

Q 7 
       English*   
       Spanish* 

 
  8 
16 

 
36% 
50% 

 
21 
30 

 
95% 
94% 

Q 8 
     English    
     Spanish 

 
17 
27 

 
77% 
84% 

 
21 
29 

 
95% 
91% 

Q 9 
     English    
     Spanish* 

 
19 
26 

 
86% 
81% 

 
20 
32 

 
91% 
100% 

Q 10 
     English*    
     Spanish 

 
12 
16 

 
55% 
50% 

 
19 
24 

 
86% 
75% 

*Indicates a significant difference (p < 0.05) between the pre-test and post-test percent 
mean for each language 
Q: Question 
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Q 1: Identify the food found in a particular food group  
Q 2: True or false on the definition of a calorie 
Q 3: Identify the number of food groups based on ChooseMyPlate 
Q 4: Identify the food lowest in calories 
Q 5: Identify a whole grain food 
Q 6: Identify the nutrient that helps a person stay full 
Q 7: Indicate the recommend range of meals that should be consumed per day 
Q 8: Identify a moderate physical activity 
Q 9: True or false on the comparison of calorie content in food   
Q 10: True or false on how the body processes simple carbohydrates and complex 
carbohydrates  
 

  Based on the results, Hypothesis H1 can be accepted in which low SES individuals 

who attended the nutrition education class improved their understanding of healthy 

eating, weight-management, and risk of T2DM. Hypothesis H2 can also be accepted in 

which participants using the English version of the nutrition education material had 

higher post-test scores than participants using the Spanish version of the nutrition 

education material.  

Class Evaluation Survey 

Of the 54 study participants, 50 participants (English n = 21, 42%; Spanish n = 

29, 58%) answered the class evaluation survey (see Figure 3). Data from the survey 

questions was analyzed with a series of independent sample t-tests. While Spanish 

participants had higher overall scores for each question than English participants, there 

was no significant difference between the English and Spanish participants for all 5 

questions (p > 0.05). Based on the results, Hypothesis H3 can be accepted in which 

participants in the study found the nutrition education class beneficial.
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Question 1: The material presented was useful to me. 
Question 2: The handout was helpful and easy to understand. 
Question 3: The instructor was easy to understand. 
Question 4: I have a better understanding of how to eat healthy and manage my weight. 
Question 5: I plan on making one change in what I eat based on what I learned in class.  

 
 
 Figure 3: Class Evaluation Survey Mean Scores 
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CHAPTER V 

DISCUSSION 

The overall purpose of this study was to assess general healthy eating and weight-

management knowledge before and after a nutrition education class, designed to improve 

knowledge of nutrition, weight-management, and risk of T2DM. This study also 

examined the comparisons between participants who used either the English or Spanish 

version of the nutrition education material and the usefulness of the class. All three 

hypotheses were accepted in that our study demonstrated that a low SES population 

improved their knowledge of healthy eating, weight-management, and risk of T2DM 

after a two-hour nutrition education class. Participants who used the English version of 

the nutrition education material had higher post-test scores than participants who used the 

Spanish version.  Participants in the study found the nutrition education class beneficial. 

 Overall results of this study showed a significant increase (p < 0.001)  in the mean 

percent of questions answered correctly from the pre-test (M = 50.93%, SD = 16.51) to 

post-test (M = 77.22%, SD = 13.79). Similar results were seen in a study by Cannoosamy 

et al. where 200 low income, low SES women were given a pre-test and then post-test 

following a general nutrition education class with similar content to our education 

materials.50 Nutrition knowledge scores significantly improved from baseline knowledge; 

however, post-tests in the Cannoosamy et al. study were given to participants three-weeks 

after the education session, thus showing that the nutrition knowledge learned from the 
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class was retained long-term.50 The Cannoosamy et al. study also showed an increase in 

fruit and vegetable intake at the post-test.50 While our study did not observe the 

participants longitudinally or their dietary intake, it can be speculated that the nutrition 

concepts our participants learned could potentially be retained long-term with an increase 

in fruit and vegetable intake based on results of Cannoosamy et al.50 

In this study, further separating the data according to English (n = 22, 40.7%) or 

Spanish (n = 32, 59.3%) test versions showed multiple differences between the two 

language groups. There was a significant increase (p < 0.001)  in the mean percent of 

questions answered correctly from pre-test to post-test in each language. While the mean 

percent of pre-test questions answered correctly for both English (M = 50.00%, SD = 

18.26) and Spanish (M = 51.56%, SD = 15.47) were similar, participants who used the 

English version had significantly (p < 0.001) higher post-test questions answered 

correctly (M = 84.55%, SD = 15.35) than the participants who used the Spanish version 

(M = 72.19%, SD = 10.08). This could be due to language barriers and misinterpretation 

of materials between the class instructor, the Spanish translator, and the participants who 

used the Spanish version of the tests.  

Similar findings were found in a study at the University of North Carolina where 

nutrition knowledge was assessed in more than 300 low-income African American and 

Hispanic women.5 Hispanic women in the study showed lower levels of nutrition 

knowledge, health literacy and reported language barriers.5 While Caucasian populations 

in some studies have been seen to have higher levels of health literacy, African American 

populations have shown higher health literacy levels compared to Hispanic populations.5, 
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29, 30 Studies on health literacy have demonstrated that adults with low health-literacy 

levels have more difficulty with following dietary recommendations, using food labels, 

and choosing more nutrient-dense foods on a daily basis.29 Although ethnicity and race 

was not recorded in our study, the difference in mean percent of post-test questions 

answered correctly could be due to differences in education, health literacy, and language 

barrier levels between participants who used the English and Spanish versions of the 

tests. 

 On a more individual question basis, the results showed an overall increase in 

percent mean of questions answered correctly from pre-test to post-test with the English 

version tests having higher post-test question percent means. Overall, the majority of 

participants in this study increased their nutrition knowledge from baseline pertaining 

to Question 3 over the number of food groups from ChooseMyPlate, Question 2 over 

the definition of a calorie, Question 4 over identifying a food lowest in calories, 

Question 6 over dietary fiber, Question 7 over the recommended range of meals that 

should be consumed per day, Question 8 over moderate physical activity, Question 9 

over the comparison of calorie content of foods, and Question 10 over how the body 

processes simple carbohydrates vs. complex carbohydrates. Interestingly, some of the 

participants showed difficulty in identifying the correct foods in their food groups.  

All participants that used the Spanish version could not correctly identify a food 

found in the protein food group in Post-Test Question 1 (n = 0, 0%), whereas most of 

the same participants could correctly identify yogurt as a part of the dairy food group (n 

= 25, 78%) in Pre-Test Question 1. All the participants that used the Spanish version of 
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the test identified milk as a protein rather than black beans in Post-Test Question 1 (n 

=0, 0%). While milk is a sufficient source of protein, it is a component of the dairy food 

group.53 As indicated by the latest USDA dietary guidelines, beans are a part of the 

protein food group but are also considered to be a part of the vegetable food group as a 

starchy vegetable.53 There is little to no research on whether low SES Hispanic 

populations can correctly identify protein sources.  

Yet, in a study by Burmudez et al., 24-hour dietary recalls and nutrient analysis 

were conducted on over 900 low SES Hispanic and non-Hispanic white participants.54 

The study identified beans as one of the main sources of complex carbohydrates and 

fiber in the Hispanic participant’s diet while milk was a significant source of fat for the 

Hispanic participants.54 Therefore, in our study, the predominantly Spanish speaking 

participants may have viewed black beans as a starchy vegetable rather than a 

significant source of protein. Furthermore, in our study, predominantly Spanish-

speaking participants had slight difficulty in identifying a whole grain food by choosing 

white rice as a whole grain in Post-Test Question 5 (n = 17, 53%). In the nutrition 

education class, whole grains versus refined grains were discussed within the grain food 

group with brown rice as an example of a whole grain and white rice as an example of a 

refined grain. In the Burmudez et al. study, rice was considered a major source of 

complex carbohydrates in the Hispanic population’s diet.54 Participants in this study 

could have misinterpreted rice, regardless of being brown rice or white rice, as a whole 

grain due to rice being a significant part of Hispanic population’s diet.   
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 Almost all participants in the study indicated a high score when grading the 

usefulness of the class in the survey at the end of the post-test. Interestingly though, 

participants that used the Spanish version of the tests gave slightly higher scores than 

participants that used the English version even though participants that used the English 

version had higher overall post-test scores than participants that used the Spanish 

version. This could be due to language barriers and a lower health literacy level, as 

previously discussed, in the participants that used the Spanish version. The 

predominately Spanish-speaking participants, who may have been more unfamiliar with 

the nutrition terms and concepts presented, may have felt that they learned more than 

the predominately English-speaking participants, who may have been more familiar 

with the nutrition terms and concepts presented in class.  

Previous research has demonstrated that nutrition attitude and self-efficacy also 

plays into the satisfaction level of nutrition education and learned knowledge within 

races of low SES populations.5, 50 In the University of North Carolina study previously 

discussed, Hispanic women without nutrition education were significantly less 

confident in selecting and preparing healthy foods for their families when compared to 

African American women without nutrition education.5 Additionally, the study by 

Cannoosamy et al. found that nutrition attitude among a low SES population positively 

increased after nutrition knowledge was obtained with a nutrition education class.50 The 

study further explained that nutrition knowledge must be acquired first in order to 

change nutrition attitudes, self-efficacy, and then lastly, dietary behavior.50 While this 

study did not measure a baseline for nutrition attitude and self-efficacy, high levels of 
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satisfaction in the predominantly Spanish speaking participants could be due to 

increased levels of self-efficacy and nutrition attitude from newly obtained nutrition 

knowledge.5 Previous studies have consistently proven that increasing an individual’s 

nutrition knowledge positively improves their self-efficacy towards consuming a 

healthy diet.5, 50 

Strengths  

 A major strength of this study was the demonstration of an overall increase in 

nutrition knowledge retained after the 2-hour education class. This finding contributes to 

the growing research on nutrition education in low SES populations at risk for T2DM and 

may guide the development of future nutrition education materials. Another strength was 

the overall perceived usefulness of the class. Based on the class evaluation results, most 

participants determined that the material presented was useful, the instructor was easy to 

understand, they had a better understanding of healthy eating and weight management, 

and they planned on making one positive change in their diet. This observation 

demonstrates that participants improved their confidence and self-efficacy with nutrition 

knowledge to make healthier diet choices in the future. Finally, this study contributes to 

the limited research on nutrition education examining the differences between 

predominantly Spanish speaking and English speaking people of low SES populations.  

Limitations 

 Limitations of the classes included the use of a small sample size (n = 54) and the 

exclusion of data due to repeat participants and participants who did not complete either 

the pre-test or the post-test portion of the class. Another limitation of the study was that 
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some participants left questions unanswered or chose more than one answer. These 

questions were determined as incorrect for the analysis of data. A total of five 

participants also left the class evaluation survey unanswered, which were not included in 

the data analysis.  

Other limitations included communication barriers between the English-speaking 

lecturer and the Spanish-speaking participants. While a Spanish translator was present at 

each class, the translator was not the same person throughout the duration of the study. 

Each translator had varying degrees of Spanish-speaking proficiency and knowledge of 

Spanish nutrition terminology. Therefore, Spanish translation of the lectures was not 

consistent throughout the study. The study participants were also given a copy of the 

educational presentation PowerPoint slides along with the pre-test and were encouraged 

not to use the slides in answering the pre-test questions; yet, there could have been 

potential for falsification by referring to the educational presentation PowerPoint slides to 

help select answers. Demographic data was not collected, nor was literacy level, age, 

education, or SES due to the sensitivity of immigrant status in this population. This 

information could have provided additional insight into why Spanish-speaking 

participants did not improve as much on the post-test as English-speaking participants. 

The nutrition education presentation could have been improved to be more culturally 

sensitive and tailored with more examples of common foods Spanish-speaking 

participants consume. Finally, this study did not examine the long-term retention of 

participant’s learned nutrition knowledge or its effects on the participant’s diet after the 

educational class.  
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CHAPTER VI 

CONCLUSION AND IMPLICATIONS FOR FURTHER RESEARCH 

The purpose of this study was to assess general healthy eating and weight-

management knowledge before and after a nutrition education class, examine the 

comparisons between predominantly Spanish-Speaking and English-speaking 

participants, and examine the usefulness of the class. All hypotheses of this study are 

accepted. This study showed an improvement in nutrition knowledge from baseline in all 

participants. Furthermore, this study explored the difference between participants who 

predominantly spoke either English or Spanish and their nutrition-related knowledge after 

the nutrition education class. The participants who predominantly spoke English had 

higher post-test scores than the participants who predominantly spoke Spanish. Further 

research is essential to explore language barriers of low SES Hispanic populations in 

order develop more culturally tailored nutrition education.  

This study examined the individual nutrition knowledge-based test questions, in 

order to understand which particular nutrition concepts in the education sessions were 

more or less well-received. The nutrition concepts of fiber, calorie comparison of foods, 

number of food groups, and eating more consistent meals, simple versus complex 

carbohydrates, and moderate physical activity were well-received and understood by all 
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participants. The nutrition concepts of identifying foods within food groups, and whole 

grain foods were understood less by the participants. The majority of participants also 

found the nutrition education class to be highly useful. These findings contribute to 

research on nutrition education and may aide in developing more advantageous nutrition 

education tailored to a low SES population at risk for T2DM. Further research on 

nutrition education is warranted to help reduce the risk of T2DM in low SES populations. 

This study provides demonstration of the improvement of nutrition knowledge with 

nutrition education, differences between language groups, and the perceived usefulness of 

nutrition education in a low SES population at risk for T2DM.
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