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Supervisor:  Margaret E. Briley 

 

The primary hypothesis of this study was that low-income individuals purchase 

more packaged foods of lower healthiness and lower price compared to similar packaged 

foods of higher healthiness and higher price. The Nutrition Metric was chosen as the 

system to measure the nutritional value of foods because it is in the public domain and 

uses nutrients common to the Nutrition Facts panel; however, prior to use, the validity of 

the Nutrition Metric needed to be tested. 

The convergent validation of the Nutrition Metric was tested with four systems 

(NuVal, Guiding Stars, WXYfm, Go-Slow-Whoa) that met the study criteria. A sample 

of 600 foods that were purchased over a 104 week period that ended in November 2009 

by 34,407 low-income households was drawn to achieve at least 168 items having scores 

available for each system. The Nutrition Metric had a positive correlation with all scoring 

systems for the 174 foods (P<0.01) that verified its validity as a tool to assess food 

healthiness.  



 vii 

The Nutrition Metric was used to measure the healthiness of packaged products 

from the list of low-income food purchases (n=316). Products had a negative mean 

healthiness score of -0.88 ± 1.72 and low levels (<5% Daily Value) of dietary fiber, 

vitamin A and C, iron, and cholesterol. The majority of the products (n=305) did not have 

a nutrient claim on product packaging. The Nutrition Metric was a successful tool that 

can be utilized to assess the healthiness differences between products with and without 

nutrient claims purchased by low-income shoppers with counterpart products at the 

supermarket. 

Food price and healthiness differences were evaluated for the list of packaged 

products (n=305 (minus 11 single ingredient cooking staples)) commonly purchased by 

low-income shoppers to counterpart products of the same brand and package size with or 

without nutrient claims. Products with nutrient claims (n=77), on average, had higher 

healthiness scores and prices than products without claims (n=77) (P<0.01). Research 

and education initiatives that promote the selection of products with claims instead of 

products without claims are potential options to improve the diets of low-income 

consumers.  
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Introduction 

 
The current study provides novel and useful information to food manufacturers, 

supermarkets, health practitioners, and nutrition researchers on the capabilities of a 

nutritional scoring system to evaluate and potentially influence food purchase patterns of 

low-income shoppers. 

A key feature of the study was the utilization of a nutritional scoring system that 

assesses the content of multiple nutrients within a food to produce a nutritional score (1). 

Researchers created these tools over the past decade for a variety of purposes that include 

assessment of food purchase data, evaluation of the nutritional value among food 

products, and consumer education for nutrition interventions (2-5). The current study 

used the Nutrition Metric nutritional scoring system (5) to identify healthier packaged 

products as alternatives to the foods high in fat, sugar and sodium frequently purchased 

by low-income families. The Nutrition Metric was chosen as the model to measure the 

nutritional value of foods because it is in the public domain and uses nutrients common to 

the Nutrition Facts panel (6); however prior to use, the validity of the Nutrition Metric 

needed to be established. 

A second notable aspect of the study was the focus on a tool that could improve 

diets of low-income shoppers because this population currently consumes a diet that is 

higher in fat, sugar and sodium compared to diets of higher income populations (7-9). 

Research attributed the poor quality diet of low-income individuals to a combination of 
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the food industry and retailers providing more foods with added sugar, sodium and fat at 

a lower cost compared to fresh produce and whole grains (10-19).  

The study identified products with nutrient claims as a potential solution to 

improve the diet of low-income shoppers due to their simple and effective method to 

influence purchase decisions (20-23). The food industry recently developed foods with 

nutrient claims on product packaging and marketed these foods as the healthier choice 

compared to their traditional products without claims (24-25). Low-income families can 

purchase these items instead of the packaged foods higher in fat, sugar, and sodium; 

however, limited research is available on the nutritional and price differences of products 

with and without nutrient claims. The Nutrition Metric was a potential system to compare 

the overall nutritional value of foods with and without nutrient claims and to determine if 

products with claims were the overall healthier product choice. 

The primary hypothesis of this study was that low-income individuals purchase 

more packaged foods of lower healthiness and lower price compared to similar packaged 

foods of higher healthiness and higher price for their families. This will be determined by 

three specific aims:  

• Evaluate the convergent validity of the Nutrition Metric (5) to four systems: 

Coordinated Approach To Child Health’s (CATCH) Go-Slow-Whoa (26), 

WXYfm (27), NuVal (28) and Guiding Stars (29) with a diverse sample of 

foods (n=174) from a list of foods that were purchased over a 104 week 

period that ended in November 2009 by 34,407 low-income households at a 

central Texas supermarket chain.  
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• Use the Nutrition Metric to evaluate the healthiness of packaged products 

purchased from the list of low-income supermarket purchases.  

• Assess the price and healthiness differences for packaged products commonly 

purchased by low-income shoppers to counterpart products of the same brand 

and package size with or without nutrient claims.  

 

A review of literature provided a rationale for the utilization of a nutritional 

scoring system and low-income supermarket purchase data to identify healthy and 

affordable foods for low-income families.  
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Chapter 1: Review of Literature 

 
INTRODUCTION 

The food industry and retailers provide consumers with numerous food products 

that are high in fat, sugar, and sodium at a low cost (10-11, 30-32). The accessibility of 

these foods has greatly impacted the low-income population with low-income shoppers 

purchasing more foods with added fat, sugar, and sodium compared to higher income 

populations (7-9). The food industry, supermarkets, public health professionals, and 

nutrition researchers are challenged to investigate creative and alternative methods to 

improve the American food environment and promote positive food selections by 

consumers.  

 

AMERICAN FOOD ENVIRONMENT 

The United States (U.S) food industry has over 200,000 food stores and 

supermarkets that carry over 40,000 different foods (32). These food items include 

products high in fats and oil such as bakery products, cake mixes, frozen meals and snack 

foods (10, 32). Also, the food industry introduces an average of 21,000 new foods each 

year with candy, gum and snacks comprising the largest product share (25%) of new 

products (12,30). Beverages (21%) followed with condiments (10%), and processed 

meats (7.2%) all have sustainable shares of new foods, while fruit and vegetable products 

represent only 6.5% of total new products introduced (30).  
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Commodities, such as grains, fats and oils are supported by U.S. agricultural 

policies and have provided inexpensive sources for the food industry compared to 

healthier foods (33).  For instance, the price of fruits and vegetables increased 115% 

compared to only a 20% price increase for soft drinks from 2008 to 2009 (11).  The 

American diet began to change to include more inexpensive, processed foods.  

The U.S. food supply has consequently attributed to America’s excess 

consumption of kilocalories from foods with added fats and sugars, and minimal vitamins 

and minerals from whole grains, fruits and vegetables (34). As a result, the daily caloric 

intake of Americans has increased by 400 calories per day over the past 40 years with 

refined grains, added fats and caloric sweeteners contributing the increased kilocalories 

(10, 35). The low-income population is the most affected by the U.S. food supply with 

this population purchasing more foods high in sugar and sodium compared to individuals 

of higher incomes (7-9).  

 

DIETARY CHALLENGES OF LOW-INCOME SHOPPERS 

The majority of food purchased and consumed by low-income Americans are 

purchased at supermarkets and prepared at home (9, 36). The current availability, cost, 

and lack of nutrition knowledge of foods are limitations for low-income shoppers. 

Research has indicated that supermarkets in low-income neighborhoods stock 

fewer healthier options of fresh produce compared to supermarkets in higher-income 

neighborhoods (12-14). A study of food availability differences of high- and low-income 

supermarkets in New Haven, Connecticut indicated that low-income stores had fewer and 
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poorer quality food items compared to higher income stores (12). This was also true in an 

assessment of food retailers in Texas that noted high-income supermarkets stocked 

healthier food items than the low-income supermarkets (13).  

The availability of healthier foods is not the only limitation to low-income 

families purchasing healthier products. Low-income shoppers have verified that financial 

constraints were the primary factor in food selections, even above preference, quality and 

health (37-38). To test this outcome, Drewnowski conducted comparisons of the cost of 

fruits and vegetables to foods high in fat, sodium and sugar, and found that energy dense 

grains, desserts and fat products were lower in cost per serving and per calorie than fruits 

and vegetables (15-16). 

When foods purchased by low-income shoppers were evaluated based on the U.S. 

Dietary Guidelines, the total food cost for a diet that met dietary recommendations 

accounted for 18% of the average living expenses (17).  If families consumed whole 

grains and lean meats in place of foods high in fat, sugar and sodium, the cost of the 

yearly food budget increased 40% (18). An increase of only 1% per day of foods high in 

saturated fat can decrease total food cost significantly (P<0.001) (19). 

Research has shown that a reduction in cost of fruits and vegetables leads to 

increase of fruit and vegetables purchases (39-41). A 10% cost deduction of fruits and 

vegetables would result in an increase of 2-11% in fruit and vegetable purchases per 

week (39). The USDA Economic Research Service (ERS) estimated that a 10% price 

discount of fruits and vegetables has the potential of a 3% increase in consumption by 

low-income individuals (40).  
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The third component to improve food selections, in addition to price and 

availability, is the ability to identify nutritious foods. A recent analysis by the ERS found 

over 60% of low-income individuals were unaware of the U.S. Dietary Guidelines and 

over 30% were unaware of the former U.S. MyPyramid dietary recommendations; 

however, 60% and 90% of individuals of higher-income acknowledged the U.S. Dietary 

Guidelines and MyPyramid, respectively (36).  Price reductions and increased availability 

of healthier foods, and effective nutritional information on product packaging are critical 

to help low-income consumers make nutritious decisions at the supermarket. 

 

NUTRITIONAL INFORMATION ON FOOD PRODUCTS  

The Nutrition Facts panel and nutrient claims are two current methods that 

provide nutritional information on the package of food products to guide shoppers to 

make healthy food choices. The Nutrition Facts panel on packaged foods requires U.S. 

Food and Drug Administration’s (FDA) approval. In addition, all food establishments 

must have the Nutrition Facts panel easily available for customers for all foods (6). 

Nutrient claims are voluntary and are used as nutrient marketing advertisements. The 

food manufacturer is responsible for placing claims on a product package. The FDA Food 

Labeling Guide states that a nutrient claim must characterize directly or indirectly the 

amount of nutrient in a food and abide by scientific-based standards of the FDA (25). For 

example, a “decrease in fat” or “increase in dietary fiber” would be categorized as a 

nutrient claim (25). 
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Arguments for and against the Nutrition Facts panel continue to be researched 

(42-45). Consumer surveys regarding the use of Nutrition Facts panel indicated frequent 

use by participants with higher education and wealth while Pelletier’s research found the 

Nutrition Facts panel as misleading (42-45).  

Products with nutrient claims have been regarded by consumers as healthier and 

to provide more useful information than products without claims (20-22). However, some 

researchers have indicated these claims as misleading (46-47). A study by Colby on 

nutrient claims in North Dakota supermarkets found 50% of the evaluated foods had 

nutrient claims. When further research was done, these items had a higher content of 

sugar, sodium and/or saturated fat (46). Wiseman’s study on nutrient claims found similar 

results as Colby, and in addition, observed a decrease in protein and dietary fiber for 

products with claims (P<0.05) (47). Nutrient claims have potential to provide simple and 

easily understood messages to consumers. At the same time, the claims may not 

accurately assess the complete nutritional value of a food product. 

 

NUTRITIONAL SCORING SYSTEMS 

 Nutritional scoring systems assess multiple nutrients of a food, similar to the 

Nutrition Facts panel, and yield a simple nutritional rating, similar to nutrient claims (1). 

Researchers developed these systems over the past decade to achieve a variety of goals 

that include comparison of the nutritional value between foods, evaluation of household 

purchasing patterns, and education of consumers in nutrition intervention studies (3-4, 26, 

48-51). The scoring systems need to be validated prior to use to confirm accurate 
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assessment of nutritional content of a food. Validation studies have been conducted for 

the scoring systems CATCH Go-Slow-Whoa, WXYfm, Nutrient Rich Foods Index, 

NuVal and Guiding Stars (2,4, 26-27, 51-53).  

 

CATCH Go-Slow-Whoa 

CATCH Go-Slow-Whoa was created in the late 1980s and currently used by the 

Coordinated Approach To Child Health (CATCH) program (26,54). Go-Slow-Whoa 

teaches children and families the foundation of a balanced and healthy diet by organizing 

foods as “Go,” “Slow” or “Whoa” foods. “Go” foods include fruits, vegetables, whole-

grains, lean meats and low fat dairy products and should be consumed the more 

frequently. “Slow” foods are higher in fat and/or sugar than “Go” foods and should be 

consumed less often. “Whoa” foods are higher in fat and/or sugar than “Slow” foods and 

should only be consumed on special occasions. A recent 2011 study by Drewnowski and 

Fulgoni (52) validated Go-Slow-Whoa against the scientific derived Nutrient Rich Foods 

Index and reported that on average the systems categorized the nutritional value of foods 

similarly.    

 

WXYfm 

WXYfm was first introduced in 2005 in the United Kingdom to regulate 

marketing of unhealthy foods to children (1, 27). This rating system is a categorical and 

continuous system that ranks and sorts foods by “healthier” and “less healthy” foods on a 

scale from -15 (most healthy) to +40 (least healthy), and therefore, a lower score 
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indicates a more healthy food. Nutrients and foods that decrease the score are protein, 

dietary fiber, fruits, vegetables and nuts. Nutrients that increase the score are energy, 

saturated fat, total sugars, and sodium. Arambepola validated WXYfm using the United 

Kingdom’s National Food Guide with 1,722 different foods (k=0.69) (2).  

 

Nutrient Rich Food Index 

The Nutrient Rich Food Index (NRFI) was published by Drewnowski in 2008 and 

is based on nine nutrients that encourage consumption of dietary fiber, protein, vitamins 

A, C, E, calcium, magnesium, potassium and iron and discourage consumption of 

nutrients saturated fat, added sugar and sodium (48). NRFI has been validated against 

CATCH Go-Slow-Whoa and the Healthy Eating Index, and has been incorporated in 

price evaluation studies by Drewnowski (4, 15-16, 48, 51-52).  

 

NuVal 

NuVal is a proprietary nutritional scoring system published in 2009 and 

implemented in food establishments based on the Overall Nutritional Quality Index 

(ONQI) algorithm. Therefore, research with this system is limited. Nutrients with positive 

health effects are divided by nutrients with negative health effects to yield a score from 

one (less nutritious) to 100 (more nutritious) for a designated food (53). The Dietary 

Approaches to Stop Hypertension (DASH) diet and the Healthy Eating Index were used 

to evaluate ONQI. A significant positive relationship was established (P<0.01) (28). 

Chiuve used 100,000 healthy men and women to validate ONQI for risk of chronic 
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diseases, including cardiovascular disease, diabetes and overall mortality (55). Foods 

with a high score based on NuVal were linked to decrease risk of chronic diseases.  

 

Guiding Stars 

Guiding Stars can be used to evaluate foods based on algorithm published by 

Fischer in 2011 that labeled foods and nutrients as “discouraged” and “encouraged”. 

“Encouraged” nutrients and foods included vitamins, minerals, dietary fiber, whole 

grains, omega-3 fatty acids and monounsaturated fatty acids. The “discouraged” nutrients 

were trans fats, saturated fats, cholesterol, added sodium and sugars (29). Four scores are 

based on the algorithm: Zero Guiding Stars have limited or no nutritional value; One 

Guiding Star has good nutritional value; Two Guiding Stars is classed as better 

nutritional value; and Three Guiding Stars have the best nutritional value. Recent studies 

assessed the role of Guiding Stars in 168 Northeast U.S. supermarkets for 27,466 foods 

(3, 29). One star was assigned to 24% of the foods and 76% products had zero stars (29). 

As a result of the presence and use of Guiding Stars by consumers for two years, 

purchasing behaviors improved (P<0.001) (3).  

 

Nutrition Metric 

The Nutrition Metric published by Martin from Harvard University in 2009 models 

nutrition experts' opinions about food healthiness (5). The form of the model is a linear 

regression that places weights on 12 nutritional components common to the U.S. 
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Nutrition Facts panel to predict the average healthiness rating according to experts’ 

opinion.  

The Nutrition Metric has great potential in research because of its unique 

strengths, compared to the other systems that include a published algorithm and strict 

inclusion of nutrients common to the Nutrition Facts panel; however, the Nutrition Metric 

lacked validation studies (Table 1.1). 
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Table 1.1 Feasibility of nutritional scoring systems in scientific research 
 Nutritional Scoring Systems 

Feasibility Criteria CATCH Go-Slow-
Whoa26 

WXYfmb Nutrient Rich Food Indexc NuVald Guiding Starse Nutrition Metricf 

Available Scoring System ✔ ✔ ✔  ✔ ✔ 

Matches the U.S. Nutrition 
Facts Panel 

     ✔ 

Ranks Foods on a Linear 
Scale 

 ✔ ✔ ✔ ✔ ✔ 

Validated ✔ ✔ ✔ ✔ ✔  
aNational Institutes of Health. We can! Go, slow and whoa foods. http://www.nhlbi.nih.gov/health/public/heart/obesity/wecan/downloads/go-slow-whoa.pdf. 
Accessed September 12, 2010.  
bScarborough P, Boxer A, Rayner M, Stockley L. Testing nutrient profile models using data from a survey of nutrition professionals. Public Health Nutr. 
2007;10:337-345. 
cDrewnowski A, Fulgoni V. Nutrient profiling of foods: Creating a nutrient-rich food index. Nutr Rev. 2008;66:23-39. 
dKatz DL, Nijike VY, Faridi Z, Rhee LQ, Reeves RS, Jenkins DJA, Ayoob KT. The stratification of foods on the basis of overall nutritional quality: The 
Overall Nutritional Quality Index. Am J Health Promot. 2009;24:133-143.  
eFisher LM, Sutherland LA, Kaley LA, Fox TA, Hasler CM., Nobel J, Kantor MA, Blumberg J. Development and implementation of the Guiding Stars 
Nutrition Guidance Program. Am J Health Promot. 2011;26:e55-e63. 
fMartin JM, Beshears J, Milkman KL, Bazerman MH, Sutherland LA. Modeling expert opinions on food healthfulness: a nutrition metric. J Acad Nutr Diet. 
2009;109:1088-1091. 
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CONCLUSION 

Previous researched has shown that low-income shoppers frequently purchase 

foods with high fat, sugar and sodium content. Due to the cost of fresh fruits and 

vegetables, low-income consumers find the purchase of more nutritious foods prohibitive. 

Concerns over cost result in consumers purchasing less healthy food products. Nutrient 

claims on package foods provide a quick and easy message consumers can use when 

purchasing foods. The Nutrition Metric is a scoring tool that evaluates the overall 

healthiness of a food item. The Nutrition Metric has not been validated as a reliable 

measurement tool for determining if a food product is healthy. The objective of this study 

was to use the Nutrition Metric and supermarket sales data to determine if low-income 

individuals purchase more packaged foods of lower healthiness and lower price 

compared to similar packaged foods of higher healthiness and higher price for their 

families.  
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Chapter 2: Comparing the Nutrition Metric to other Nutritional 
Scoring Systems 

 

 

ABSTRACT 
Objective: Evaluating convergent validity of the Nutrition Metric by comparing it with 

other nutrition scoring systems is an important step in determining its utility for nutrition 

research and practice. 

Methods: A sample was drawn to achieve at least 168 items having scores available for 

each system (NuVal, Guiding Stars, WXYfm, CATCH Go-Slow-Whoa) with each item 

verified as being among the 600 foods that were purchased over a 104 week period that 

ended in November 2009 by 34,407 low-income households. Nutritional data for the 

nutritional scoring systems were collected from foods sold in central Texas supermarkets 

and/or official websites of the systems. Pearson r correlations were calculated for the 

nutritional scores of the Nutrition Metric with four other scoring systems. 

Results: Correlation of the Nutrition Metric with each of the other scoring systems was 

positive, significant (P<0.01), and large (r >0.50) for the end sample of foods (n=174). 

Implications: The simple and publically accessible Nutrition Metric scoring system will 

result in assessments of food healthiness that are similar to what would be obtained with 

other nutrition scoring systems which are more cumbersome and/or less accessible to 

researchers and practitioners. Specifically, the Nutrition Metric can be used to assess the 
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healthiness of foods and to identify healthier products as alternatives to the foods high in 

fat, sugar and sodium frequently purchased by the low-income population. 
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Comparing the Nutrition Metric to other Nutritional Scoring Systems 

 

INTRODUCTION 
 Over the past decade, nutritional scoring was created and used by researchers to 

categorize and evaluate foods based on their nutrient content and composition (1, 2, 56). 

Nutritional scoring systems can be useful tools in research to understand food purchasing 

practices, support the development and evaluation of interventions to educate consumers, 

and identify targets for product reformulation to stimulate positive changes in nutrient 

intakes (3, 28, 29, 57, 58). If they are sufficiently simple and limited to nutrient values 

that are easily accessible to the public (e.g. on the United States (U.S.) Nutrition Facts 

panel (6)), they also can be very useful supports in providing individualized nutrition 

education and counseling. 

The Nutrition Metric (5) scoring system that was published in 2009 is a potential 

tool for research due to its published mathematical model that uses information common 

to Nutrition Facts panel (Figure 2.1). The form of the model is a linear regression that 

places weights on 12 nutritional components to predict the average healthiness rating that 

experts would give to any given food or beverage. Currently, the Nutrition Metric lacks 

any known validation studies; however, the Nutrition Metric has multiple beneficial 

attributes that strengthen its use in research studies compared to other established and 

validated systems (5, 26-29, 48).  
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0.710 – (0.0538 x total fat in grams) – (0.423 x saturated fat in grams) 

– (0.00398 x cholesterol in milligrams) – (0.00254 x sodium in 

milligrams) – (0.0300 x total carbohydrates in grams) + (0.561 x 

dietary fiber in grams) – (0.0245 x sugars in grams) + (0.123 x protein 

in grams) + (0.00562 x vitamin A in percent daily value) + (0.0137 x 

vitamin C in percent daily value) + (0.0685 x calcium in percent daily 

value) – (0.0186 x iron in percent daily value) = Healthiness Score  

 Figure 2.1. Nutrition Metric (5) model for calculating a healthiness 
score from information on the Nutrition Facts panel (6).  
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 The formula of the Nutrition Metric is readily available in the literature and uses a 

single, simple formula that incorporates nutrients on the U.S. Nutrition Facts panel to 

calculate a food healthiness score for items across brands. In addition, the Nutrition 

Metric formula can be used to rank foods on a linear scale for comparison from negative 

(lower healthiness) to positive (higher healthiness). A notable attribute of the Nutrition 

Metric healthiness formula is the negative weight of iron. This is due to the Nutrition 

Metric being a linear model that derived the coefficients for the 12 included nutrients by 

nutrition experts predicted healthiness of foods, and not by their prediction of individual 

nutrients. 

 Validated and established nutritional scoring systems in the literature include Go-

Slow-Whoa, WXYfm, Nutrient Rich Foods Index (NRFI), NuVal and Guiding Stars (26-

29, 48). Limitations of the systems include a proprietary formula, use of nutrients not 

listed on the U.S. Nutrition Facts panel, and/or inability to rank foods on a linear scale. 

 Go-Slow-Whoa was created and currently used by the Coordinated Approach to 

Child Health (CATCH) program and sorts foods on a categorical scale by  “Go” foods 

that include fruits, vegetables, whole-grains, lean meat and low-fat dairy products and 

should be consumed the most frequently. “Slow” and “Whoa” foods are higher in fat 

and/or sugar and should be consumed less often than “Go” foods (26). 

 Drewnowski and Fulgoni validated Go-Slow-Whoa with the NFRI and reported 

that the systems categorized foods similarly (52). NFRI is based on nine nutrients to 

encourage consumption of dietary fiber, protein, vitamins A, C, E, calcium, magnesium, 
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potassium and iron and discourage consumption of nutrients saturated fat, added sugar 

and sodium (48). Vitamin E and magnesium are not commonly listed on the U.S. 

Nutrition Facts panel.  

WXYfm is a scoring system from the United Kingdom that sorts foods by 

“healthier” and “less healthy” foods on a scale from most healthy to least healthy. 

Nutrients and foods that increase the healthy score are protein, dietary fiber, and fruits, 

vegetables and nuts. Nutrients that decrease the healthy score are energy, saturated fat, 

total sugars, and sodium. WXYfm does not include vitamin A, vitamin C, calcium and 

iron that are reported on the U.S. Nutrition Facts panel (27).  

NuVal and Guiding Stars are nutritional scoring systems that are implemented in 

food establishments for point-of-purchase nutrition education (3, 28, 29, 53, 59, 60). 

NuVal is a proprietary nutritional scoring system based on the Overall Nutritional Quality 

Index (ONQI) algorithm that incorporates over 30 nutrients to provide a score from one 

(less nutritious) to 100 (more nutritious) for a designated food (28, 53, 59). Guiding Stars 

assesses the nutrient content of foods with algorithms based on encouraged nutrients 

(vitamins, minerals, fiber, whole grains, omega-3 fatty acids and monounsaturated fatty 

acids) and discouraged nutrients (Trans fats, saturated fats, cholesterol, added sodium and 

sugars (3, 29, 60).  

The objective of this study was to conduct convergent validation of the Nutrition 

Metric as an important step in investigating the utility of the Nutrition Metric scoring 

system for research and practice. Convergent validation has been defined as the 
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association of alternative indicators of a systemized concept and reported as a simple and 

low cost method of validation (61, 62). The current study tested the correlation of the 

nutritional scores produced by the Nutrition Metric and other nutritional scoring systems 

for a sample of widely purchased foods by low-income shoppers due to this population 

purchasing greater amounts of foods high in fat, sugar, and sodium compared to higher 

income shoppers (7-9). Once validated, the Nutrition Metric would be an ideal tool to 

assess the healthiness of and to identify solutions to improve purchase selections of low-

income shoppers. 

METHODS 

Selection of the Nutritional Scoring Systems 
The first criterion for the comparison of nutritional scoring systems to test the convergent 

validity of the Nutrition Metric was that systems had to incorporate multiple nutrients to 

produce a single, overall nutritional score. Systems also had to meet one of the following 

criteria: a provision of all necessary information to determine the end nutritional score, 

especially the nutrients needed to calculate the score must match the U.S. Nutrition Facts 

panel (6); or, a provision of the end nutritional scores at a central location (e.g. official 

website or food establishment that provides the nutritional scores).  

 The selected scoring systems were NuVal, Guiding Stars, WXYfm, and CATCH 

Go-Slow-Whoa (26, 27, 29, 53). The scoring system for NuVal is proprietary, but the 

nutritional scores for NuVal were available at a supermarket that had implemented the 

NuVal program (15, 17). Guiding Stars included nutrients not found on the Nutrition 
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Facts panel, but the nutritional scores for a large number of foods are provided on the 

Guiding Stars website (29, 60). WXYfm algorithm is published and the nutrients 

included are accessible on the Nutrition Facts panel (27). CATCH Go-Slow-Whoa 

classification system and guidelines are available on the National Institute of Health 

website (26). The published NRFI algorithm includes vitamin E and magnesium that are 

nutrients not commonly listed on the Nutrition Facts panel, and therefore, NRFI was 

excluded from the study (48).   

Selection of Food Items  
A sample of foods was needed to test the correlation of the selected systems with the 

Nutrition Metric. The sampling frame was a list of 600 packaged foods of the highest 

household penetration that was purchased over a 104 week period that ended in 

November 2009 in a central Texas supermarket chain by approximately 34,407 low-

income households (total income ≤ $35,000/year compared to the state average 

household income of approximately $50,000/year (63)). Household penetration was 

defined as the percentage of households in the database that purchased a food item at 

least once over the two-year period divided by the total number of households in the 

database (64). A list of 600 foods was used to ensure an adequate end sample of foods 

(≥168 foods) for correlation assessment according to a 2001 article by Bonnet and Wright 

(65).  

 The list of 600 widely purchased foods was used to guide the collection of 

nutrition scores. Data collection of scores was conducted during January 2010 to January 
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2011. Scores for NuVal and Guiding Stars were collected first because of NuVal’s 

unpublished algorithm and Guiding Stars’ inclusion of nutrients not on the Nutrition 

Facts panel that prevented direct calculation of their respective nutritional scores (4, 53, 

59, 60). NuVal scores were collected from a local grocery store that implemented the 

NuVal program (59). The Guiding Stars website (60) was then consulted for collection 

star ratings for the sample of foods.  

 After obtaining a sample of at least 168 foods for which both a NuVal and a 

Guiding Stars score were available and verifying the foods were on the list of 600 foods 

with highest household penetration in the given mid-continent, low-income market 

segment, the corresponding CATCH Go-Slow-Whoa scores were obtained and scores 

were calculated for WXYfm and Nutrition Metric (5, 26, 27). 

MyPlate and Empty Calorie Foods 
The end sample of foods were organized according to the MyPlate and Empty Calorie 

foods to assess the correlation of the systems for the subgroups of foods that are 

recommended as a balanced part of a diet (MyPlate foods) and separately for the 

subgroup of foods that are recommended to be consumed sparingly (Empty Calorie 

foods) (66). MyPlate was released in 2011 by the United States Department of 

Agriculture and is the replacement of the MyPyramid dietary recommendations. MyPlate 

is based on the 2005 Dietary Guidelines and provides a simple guide for a balanced and 

nutritious meal by displaying a plate that includes grains, vegetables, fruits, dairy, and 

protein (66). Empty Calorie foods are those that contain calories from solid fats and 
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added sugars. Examples are cakes, ice creams, sugar-sweetened beverages, pizza, chips, 

sausages, and bacon. Cheese was assigned to both MyPlate and Empty Calorie foods 

according to the MyPlate website.  In the current study, cheese, excluding cream cheese, 

was included in the MyPlate foods instead of Empty Calorie foods.  If the end sample of 

foods did not yield at least 168 foods for both MyPlate and Empty Calorie foods, the 

correlation tests were treated as exploratory analyses.  

Statistical Analysis 
Pearson r tests were conducted to assess correlation of the Nutrition Metric with the 

scores of NuVal, Guiding Stars, WXYfm, and CATCH Go-Slow-Whoa. Correlation tests 

were conducted with the total sample of foods, MyPlate foods and Empty Calorie foods. 

An r (r2) value of 0.10 (0.01) was interpreted as a small or trivial effect size, 0.30 (0.09) 

as a medium effect size and 0.50 (0.25) as a large effect size with a level of significance 

of P<0.05 (67). Statistical Package for Social Sciences (SPSS) Software (Version 18.0, 

Chicago, IL) was used for statistical analysis. 

RESULTS 
 The list of 600 foods resulted in 174 foods with nutritional scores for NuVal, 

Guiding Stars, WXYfm, CATCH Go-Slow-Whoa, and Nutrition Metric. The household 

penetration of the 174 items ranged from 7% to 74% with a median household 

penetration of 11%. Of the 174 foods, 85 foods aligned with the MyPlate food group 

guidelines (fruits = 20 foods, vegetables = 30 foods, grains = 10 foods, protein foods = 21 

foods, dairy = 4 foods). The other 89 foods met the definition of Empty Calorie foods 
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(chips and salty snacks = 11 foods, desserts = 30 foods, processed protein products = 15 

foods, ready-to-eat meals=20 foods, sugar-sweetened beverages = 13 foods). The 

correlation analyses were designated as exploratory due to the small sample size (≤168 

foods) for the MyPlate and Empty Calorie subgroups. 

The Nutrition Metric correlated with all four scoring systems, NuVal (r=0.739), 

Guiding Stars (r=0.691), WXYfm (r=0.767), and Go-Slow-Whoa (r=0.727) for the 

sample of 174 foods at P<0.01 (Table 2.1). The r2 values ranged from 0.477 (Guiding 

Stars) to 0.588 (WXYfm) indicating a strong correlation between the Nutrition Metric 

and the other systems (67). The largest correlation was observed between NuVal and 

Guiding Stars (r=0.930, r2=0.865) while the smallest correlation was between Nutrition 

Metric and Guiding Stars. All correlation values between each system were positive and 

significant at P<0.01.  

The Nutrition Metric correlated (P<0.01) with NuVal (r=0.632), Guiding Stars 

(r=0.621), WXYfm (r=0.701), and CATCH Go-Slow-Whoa (r=0.619) across the 

MyPlate foods (n=85) (Table 2.2). The degree of the correlation of the Nutrition Metric 

with the other systems was strong with r2 values from 0.383 (Go-Slow-Whoa) to 0.491 

(WXYfm). Discrepancies of correlation values between the Nutrition Metric and other 

systems were observed for poultry, beef and pork items. All correlation values between 

each of the systems were positive and significant with the highest correlation between 

NuVal and Guiding Stars (r=0.926, r2=0.857) and the lowest between Nutrition Metric 

and Go-Slow-Whoa.  
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 The Nutrition Metric positively correlated with NuVal (r=0.331), Guiding Stars 

(r=0.299), WXYfm (r=0.570), and Go-Slow-Whoa (r=0.392) at P<0.01 for the Empty 

Calorie foods (n=89) (Table 2.3). The Nutrition Metric showed strong correlation with 

WXYfm (r2=0.325) while NuVal (r2=0.110), Guiding Stars (r2=0.089), CATCH Go-

Slow-Whoa (r2=0.153) moderately correlated with Nutrition Metric for the Empty 

Calorie foods. The nutritional scores between the Nutrition Metric and NuVal, Guiding 

Stars, and Go-Slow-Whoa showed the most variance for candies, sugar-sweetened 

beverages, and condiments with added caloric sweeteners. Nutrition Metric was the only 

system to have significant correlations at P<0.01 with each of the other four systems. 

WXYfm and Go-Slow-Whoa were the only systems to have an insignificant correlation 

for the Empty Calorie foods.
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Table 2.1 Correlation of nutritional scoring systems for total sample of foods (n=174) 

 Pearson r Correlation (r2) 

Nutritional Scoring System Nutrition Metric NuVal Guiding Stars WXYfm CATCH Go-Slow-Whoa 

Nutrition Metric 1 0.739** (0.546) 0.691** (0.477) 0.767** (0.588) 0.727** (0.528) 

NuVal 0.739** (0.546) 1 0.930** (0.865) 0.749** (0.561) 0.898** (0.806) 

Guiding Stars 0.691** (0.477) 0.930** (0.865) 1 0.697** (0.486) 0.876** (0.767) 

WXYfm 0.767** (0.588) 0.749** (0.561) 0.697** (0.486) 1 0.727** (0.528) 

CATCH Go-Slow-Whoa 0.727** (0.528) 0.898** (0.806) 0.876** (0.767) 0.727** (0.528) 1 

**P<0.01 
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Table 2.2 Correlation of nutritional scoring systems for MyPlate foods (n=85) 

 Pearson r Correlation (r2) 

Nutritional Scoring System Nutrition Metric NuVal Guiding Stars WXYfm CATCH Go-Slow-Whoa 

Nutrition Metric 1 0.632** (0.399) 0.621** (0.386) 0.701** (0.491) 0.619** (0.383) 

NuVal 0.632** (0.399) 1 0.926** (0.857) 0.782** (0.611) 0.872** (0.760) 

Guiding Stars 0.621** (0.386) 0.926** (0.857) 1 0.720** (0.518) 0.852** (0.726) 

WXYfm 0.701** (0.491) 0.782** (0.611) 0.720** (0.518) 1 0.791** (0.626) 

CATCH Go-Slow-Whoa 0.619** (0.383) 0.872** (0.760) 0.852** (0.726) 0.791** (0.626) 1 

**P<0.01 



29 
 

 

 

Table 2.3 Correlation of nutritional scoring systems for Empty Calorie foods (n=89) 

 Pearson r Correlation (r2) 

Nutritional Scoring System Nutrition Metric NuVal Guiding Stars WXYfm CATCH Go-Slow-Whoa 

Nutrition Metric 1 0.331** (0.110) 0.299** (0.089) 0.570** (0.325) 0.392** (0.153) 

NuVal 0.331** (0.110) 1 0.368** (0.135) 0.235* (0.055) 0.400** (0.160) 

Guiding Stars 0.299** (0.089) 0.368** (0.135) 1 0.212* (0.045) 0.453** (0.205) 

WXYfm 0.570** (0.325) 0.235* (0.055) 0.212* (0.045) 1 0.142 (0.020) 

CATCH Go-Slow-Whoa 0.392** (0.153) 0.400** (0.160) 0.453** (0.205) 0.142 (0.020) 1 

*P<0.05, **P<0.01 
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DISCUSSION 
 The positive correlation of the Nutrition Metric with NuVal, Guiding Stars, 

WXYfm, and Go-Slow-Whoa across the 174 foods indicated convergent validity of the 

nutritional scores between the Nutrition Metric and the four nutritional scoring systems. 

The Nutrition Metric was selected for this study because of its unique strengths that 

include the strict inclusion of nutrients on the Nutrition Facts panel and its availability in 

the scientific literature (5). The validation of the Nutrition Metric and its noted strengths 

enhance the potential of this tool for research. 

The Nutrition Metric displayed moderate to high correlation with all systems for 

the total sample size of foods and MyPlate foods (66, 67). The correlation values between 

the Nutrition Metric with NuVal, Guiding Stars, and Go-Slow-Whoa was low for the 

Empty Calorie Foods. The nutritional scores between the Nutrition Metric and the other 

systems varied for the Empty Calorie foods that were high in sugar (candies, sugar-

sweetened beverages, and condiments with added sugars). This was attributed to the 

minimal contribution of sugar in the Nutrition Metric equation. The study also noted 

differences in the correlations of the Nutrition Metric with the other systems for poultry, 

beef and pork foods of the MyPlate group. These foods are high in iron that is weighted 

negatively in the Nutrition Metric equation. Correlation results were still significant; 

however, future research is warranted on the role of the Nutrition Metric score and its 

included nutrients with overall diet quality and health status.  

The Nutrition Metric and WXYfm were the only systems to have a high 

correlation among the Empty Calorie foods. Results are attributed to the similarities 
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between the Nutrition Metric and WXYfm that include their inclusion of similar nutrients 

and scoring of foods on a linear scale (5, 27). The high correlation results of the Nutrition 

Metric with WXYfm are beneficial because WXYfm has been used in multiple studies 

and validated with government recommendations, diet recalls and other scoring systems 

(1, 2, 27). The lower correlation values of the Nutrition Metric with CATCH Go-Slow-

Whoa and Guiding Stars could be attributed to CATCH Go-Slow-Whoa and Guiding 

Stars are categorical models and Nutrition Metric (and WXYfm) are continuous models.  

The strengths of this study include the report of correlation values for multiple 

nutritional scoring systems and incorporation of MyPlate dietary guidelines (66). The 

results included correlation values among all five nutritional scorings systems, not just 

for the Nutrition Metric. The detailed correlation results provide useful information to 

researchers and industry that currently use, or plan to use, one of the systems included in 

the study. For example, the high correlations between NuVal and Guiding Stars imply 

that these systems measure the nutritional value of foods similarly. MyPlate and Empty 

Calorie foods provided a second method to explore the correlation among the nutritional 

scoring systems while incorporating government dietary recommendations with scientific 

research.  In addition, the moderate correlation of Empty Calories foods between the 

Nutrition Metric and Go-Slow-Whoa, NuVal and Guiding Stars prompted the discussion 

of the low sugar contribution in the Nutrition Metric equation. Therefore, the secondary 

correlation analyses by MyPlate and Empty Calorie foods provided further insight on the 

differences of the systems.  
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 The results of this study demonstrate the positive, significant and large correlation 

of Nutrition Metric with other scoring systems; however, additional validation studies 

(e.g., other approaches to assess convergent validity and studies of criterion validity) 

should be conducted to confirm its utility for nutrition research and practice (62). 

Previous studies have tested the correlation of nutritional scoring systems with dietary 

recommendations and clinical data (2, 53, 55). Arambepola in 2007 tested the correlation 

of WXYfm to the United Kingdom’s National Food Guide and reported a significant 

relationship between WXYfm and the food guide (2). In 2009, Katz indicated a 

significant relationship between NuVal and the Healthy Eating Index (53). Chiuve in 

2011 used 100,000 healthy men and women to validate ONQI, the basis of NuVal, for 

risk of chronic diseases, including cardiovascular disease, diabetes and overall mortality. 

Foods with a high score based on NuVal were linked to decreased risk of chronic 

diseases (55). Research is warranted on the relationship of the Nutrition Metric 

healthiness scores with diet and health status of individuals.   

IMPLICATIONS 
 The study results indicate a positive correlation of the Nutrition Metric with other 

established nutritional scoring systems, which makes the Nutrition Metric a valid tool to 

assess the healthiness of foods. The simple and publically accessible Nutrition Metric 

will result in assessments of food healthiness that are similar to what would be obtained 

with other nutrition scoring systems which are more cumbersome and/or less accessible 

to researchers and practitioners. Specifically, the Nutrition Metric can be used to assess 
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the healthiness of food and to identify healthier products as alternatives to the foods high 

in fat, sugar and sodium frequently purchased by the low-income population (7-9). 
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Chapter 3: Assessment of the Healthiness and Nutrient Content of 
Packaged Products Purchased by Low-Income Shoppers 

 

ABSTRACT 

Objective: The objective was to use the Nutrition Metric, percent Daily Values, and 

nutrient claims to assess the healthiness and nutrient content of frequently purchased 

products by low-income shoppers.  

Methods: A list of 316 packaged foods of the highest household penetration purchased 

over a 104 week period that ended in November 2009 in a central Texas supermarket 

chain by 34,407 low-income households (total income ≤ $35,000/year) was used to 

generate Nutrition Metric healthiness scores and percent Daily Values, and to evaluate 

presence of nutrient claims on product package. Descriptive statistics were used to 

evaluate food healthiness.  

Results: Products had a negative mean healthiness score of -0.88 ± 1.72 and low levels 

(<5% Daily Value) of dietary fiber, vitamin A and C, iron, and cholesterol. The majority 

of the products (n=305) were without a nutrient claim on product packaging.  

Implications: The Nutrition Metric was a successful evaluation tool that can be utilized 

in future studies such as assessing the healthiness differences between products with 

nutrient claims at supermarkets and counterpart products without claims frequently 

purchased by low-income shoppers. 
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Assessment of the Healthiness and Nutrient Content of Packaged 
Products Purchased by Low-Income Shoppers 

 

INTRODUCTION 
Consumers are purchasing numerous food products that are high in fat, sugar, and 

sodium at a low cost that has led to Americans consuming 400 more kilocalories over the 

past 40 years (10, 11, 30, 31, 35). The low-income population is the most affected with 

this population purchasing more foods high in sugar and fat compared to individuals of 

higher incomes (7-9). A report released by the United States Department of Agriculture 

(USDA) Food and Nutrition Service stressed the importance of nutrition efforts that focus 

on increasing the consumption of healthier alternatives such as reduced fat dairy 

products, and lower fat and calorie desserts instead of the high fat, sugar and calorie 

foods frequently purchased by the low-income population (68). 

  Nutritional scoring systems, percent Daily Values and nutrient claims are 

potential ways to evaluate packaged foods purchased by low-income shoppers. 

Nutritional scoring systems, such as the Nutrition Metric, can be used to provide a single 

healthiness score based on multiple nutrients in a food product (5). The Nutrition Metric 

is in the public domain, contains nutrients found on the United States (U.S.) Nutrition 

Facts panel and has been proven to produce results consistent with other frequently cited, 

but proprietary or more cumbersome nutrition scoring systems (5, 6, 69). The Nutrition 

Metric does not include total kilocalories but instead includes total grams fat, 

carbohydrate and protein that can be calculated to determine final kilocalories. In 
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addition, the Nutrition Metric allows comparison of food products on a linear scale where 

zero is a plausible pivot for referencing healthier versus less healthy foods. 

The percent Daily Value is required by FDA on all packaged food items and 

provides consumers detailed information on the amount of ten nutrients listed on the 

Nutrition Facts panel that a single serving of food provides in relation to the daily 

reference amount for the nutrient based on a standard 2,000 kilocalorie diet (25). The 

FDA designates total fat, saturated fat, cholesterol and sodium as nutrients to limit in a 

diet, and dietary fiber, vitamin A, vitamin C, calcium, and iron as nutrients to encourage 

in a diet (70). FDA defines 5% or less as a low amount and 20% or higher as a high 

amount per serving for any nutrient (70). 

Nutrient claims are voluntary nutrient marketing advertisements placed on 

product packages by the food manufacturer and are used to indicate an increase or 

decrease of a specific nutrient (25). An example of a product with a nutrient claim is low 

fat cheese singles with the term “low fat” as the nutrient claim. The objective of this 

study was to use the Nutrition Metric, percent Daily Values, and nutrient claims to assess 

the healthiness and nutrient content of frequently purchased packaged products by low-

income shoppers.  

METHODS 

Sample 
The sampling frame was a list of 316 packaged foods of the highest household 

penetration that was purchased over a 104 week period that ended in November 2009 in a 

central Texas supermarket chain by approximately 34,407 low-income households (total 
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income ≤ $35,000/year compared to the state average household income of 

approximately $50,000/year) (63). The list included the product name, package size, 

brand, and household penetration value for each of the 316 products.  

Packaged products were defined as products in a sealed package with the U.S. 

Nutrition Facts panel (6). Therefore, fresh fruits and vegetables with no added ingredients 

were excluded in addition to alcoholic beverages. Marketing experts define household 

penetration as the percentage of households in the database that purchased a food item at 

least once divided by the total number of households in the database (64). 

Data Collection 
Nutrition Facts panel information was collected and photographed at two local 

supermarkets to generate Nutrition Metric healthiness scores and percent Daily Values 

for the 316 packaged products from January 2010 to May 2010 (5, 25).  Percent Daily 

Values for sugar and protein were not assessed in this study because there are no 

established percent Daily Value references for sugar and protein (25). In addition, the 316 

products were evaluated for a nutrient claim on the package such as a decrease in fat, 

sugar and/or sodium, or an increase in dietary fiber. 

Data Analysis 
Descriptive statistics were used to evaluate the distribution, central tendency, and 

standard deviations of the healthiness scores, household penetration values, and nutrient 

levels for the sample of 316 foods. Statistical Package for Social Sciences (SPSS) 

Software (Chicago, IL, Version 18.0) was used for statistical analysis.  
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RESULTS 
The sample of the 316 packaged food products had a mean healthiness score of 

−0.88 ± 1.72 that ranged from -5.72 (smoked sausage) to 3.03 (pinto beans) with a 

median of -0.63. The mean household penetration value for the 316 products was 17.73% 

± 8.67% and ranged from 8.20% (frozen corn dogs) to 60.96% (white sandwich bread) 

with a median of 15.02% (Table 3.1). 

 Nine common food categories were observed from the sample and were used to 

evaluate the mean healthiness and household penetration of the 316 packaged products. 

The ready-to-eat meal category (n=36) contained items such as frozen pizzas, macaroni 

and cheese, and chili. This category had the lowest healthiness score of -2.28 ± 1.39. The 

next category with the lowest healthiness score was desserts (n=44) with a mean 

healthiness score of -2.25 ±1.43.  Cookies, candies and ice cream were included in this 

category (Table 3.1). 

The canned vegetables and legumes (n=21) had the highest healthiness score 

(1.54 ± 2.73) and included varieties of canned beans, spinach, tomatoes and peas. In 

addition to the canned vegetables and legumes category, the dairy products (n=31) and 

grains (n=43) were the only other categories to have a slightly positive healthiness score 

(0.031 ± 1.17 and 0.09 ± 0.91, respectively). Dairy products included cheese and milk 

products. The grains category included sandwich breads, tortillas, rolls and cereals 

(Table 3.1).  

  The sugar-sweetened beverages category (n=27) that contained soft drinks, 

isotonic beverages, and juices with added sugars had the highest household penetration 

(24.39% ± 9.34%) followed by the canned vegetables and legumes category (21.00% ± 
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11.01%). The ready-to-eat meals, desserts and processed protein products had the lowest 

household penetration values (14.60% ± 6.87%, 15.27% ± 5.83% and 15.71% ± 7.82), 

respectively. Processed protein products (n=35) included sausage, ham, canned tuna and 

hot dogs (Table 3.1).  

Mean percent Daily Values for the 316 products were low, 5% or less, for 

cholesterol (3.29% ± 5.38%), dietary fiber (3.14% ± 5.76%), vitamin A (3.45% ± 

13.10%), vitamin C (4.93% ± 17.24%), calcium (4.14% ± 6.71) and iron (3.61% ± 

4.95%) according to the FDA Nutrition Facts panel recommendations (70). The mean 

percent Daily Values for total fat, saturated fat and sodium were 9.50% ± 9.47%, 11.71% 

± 13.66%, and 11.32% ± 10.92%, respectively, which indicated, on average, the 316 

products contained moderate amounts of the nutrients as classified by FDA (70) (Table 

3.2).  
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Table 3.1 Mean healthiness and household penetration for packaged food products (n=316) per food category 

Food Category (n=foods) Mean Healthiness† ± SD  Mean Household Penetration‡ ± SD 

Canned Vegetables and Legumes (21) 1.54 ± 2.73 21.00% ± 11.01% 

Chips and Salty Snacks (27) -0.52 ± 0.77 19.16% ± 7.04%  

Condiments and Cooking Staples (52) -0.42 ± 0.81 17.07% ± 7.92% 

Dairy Products (31) 0.03 ± 1.17 19.31% ± 10.51% 

Desserts (44) -2.25 ± 1.43 15.27% ± 5.83%  

Grains (43) 0.09 ± 0.92 18.69% ± 10.40% 

Processed Protein Products (35) -1.31 ± 2.79  15.71% ± 7.82% 

Ready-to-Eat Meals (36) -2.28 ± 1.39  14.60% ± 6.87%  

Sugar-Sweetened Beverages (27) -0.42 ± 0.92  24.39% ± 9.34%  

Total (n=316) -0.88 ± 1.72 17.73% ± 8.67% 
†Healthiness was determined by the Nutrition Metric (5). 
‡Household penetration was defined as percentage of households in the database that purchased a food item at 

least once divided by the total number of households in the database (64). 
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Table 3.2 Mean nutrient values and mean percent Daily Values for nutrients of the packaged food products (n=316) 

Nutrient Reference Intakes†  Mean Nutrient Value ± SD Mean Percent Daily Value‡ ± SD 

Total Fat < 165 g 6.18 g ± 6.15 g 9.50% ± 9.47% 

Saturated Fat < 20 g 2.34 g  ± 2.73 g 11.71% ±13.66% 

Cholesterol < 300 mg 9.88 mg ± 16.15 mg 3.29% ± 5.38% 

Sodium < 2400 mg 271.72 mg ± 262.12 mg 11.32% ± 10.92% 

Total Carbohydrate 300 g  17.24 g ± 14.18 g 5.77% ± 4.73% 

Dietary Fiber 25 g 0.79 g ± 1.44 g 3.14% ± 5.76% 

Vitamin A 100% DV 3.45% ± 13.10% DV 3.45% ± 13.10% 

Vitamin C  100% DV 4.93% ± 17.24% DV 4.93% ± 17.24% 

Calcium 100% DV 4.14% ± 6.71% DV 4.14% ± 6.71% 

Iron 100% DV 3.61% ± 4.95% DV 3.61% ± 4.95% 
†Reference intakes are recommended nutrient values to be consumed (dietary fiber, vitamin A and C, calcium and iron) or 

not be exceeded (total fat, saturated fat, cholesterol and sodium) daily based on a standard 2,000 kilocalorie diet (70). Note: 

Vitamin A, vitamin C, calcium and iron are listed as percent Daily Value on the Nutrition Facts panel that causes the same 

numbers for mean nutrient and percent daily values. 
‡Mean Percent Daily Values (25) were calculated by dividing the reference intakes by the mean nutrient values of the 316 

food products. 
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Of the sample of 316 products, there were nine products with nutrient claims on 

the product package. Products with reduced fat claims included three milk products (one 

fat free, one low fat and one low fat chocolate milk), two canned tuna products both in 

water instead of oil, and one light sour cream. The final three products were sandwich 

breads with increased dietary fiber claims (one 100% whole wheat, one wheat bread and 

one split top honey wheat). 

 Five of the nine products with nutrient claims, fat free milk, low fat chocolate 

milk, wheat bread, split top honey wheat and light sour cream, had a counterpart product 

of the same brand and package size without a claim within the total sample of 316 

products (Table 3.3). Fat free milk had a healthiness score of 2.86 and a household 

penetration value of 12%. Regular sour cream had a negative healthiness score of -0.93 

while its light sour cream counterpart had a slightly positive healthiness score of 0.06. 

Low fat chocolate milk was the only one out of the nine products with nutrient claims to 

have a negative healthiness score (-0.23).  

Only one whole wheat product was observed from the sample of 316 products. 

The whole wheat sandwich bread had a healthiness score of 1.44 and household 

penetration of 17%. 
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Table 3.3 Healthiness and household penetration for food products with and without nutrient claims 
Products with Nutrient Claims (n=5) Products without Nutrient Claims (n=5) 

Product Healthiness† 
Household 
Penetration‡ Product Healthiness† 

Household 
Penetration‡ 

Fat Free Milk 2.86 12% Whole Milk 0.49 47% 
Low-Fat Chocolate Milk -0.23 17% Whole Chocolate Milk -0.84 20% 
Wheat Sandwich Bread 0.76 38% White Sandwich Bread 0.36 61% 
Split Top Honey Wheat 0.79 13% Split Top White Bread 0.69 15% 

Light Sour Cream 0.06 14% Regular Sour Cream -0.93 32% 
†Healthiness was determined by the Nutrition Metric (5). 
‡Household penetration was defined as percentage of households in the database that purchased a food item at least once divided by the total 
number of households in the database (64). 
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DISCUSSION 
Recent research has reported individuals in a low-income bracket have limited 

funds, knowledge, and opportunities to frequent grocery markets where healthier food 

choices are available (12-15, 17-18). The results of this study as measured by the 

Nutrition Metric and percent Daily Values are similar to previous studies (7-9, 68). These 

results indicated negative healthiness values, moderate levels of total fat, saturated fat and 

sodium and low levels of dietary fiber, vitamin A and C, and iron for packaged foods 

purchased by low-income consumers. This corresponds to fact that packaged products 

often contain high fat and sodium levels due to the low cost of the nutrients and their 

extended storage capabilities (10, 11, 30, 31). 

The Nutrition Metric has been shown to provide an objective assessment of the 

overall healthiness of packaged products by comparison of products across food 

categories, and products with and without nutrient claims (5). Nutrition professionals can 

easily access the Nutrition Metric to evaluate products for nutrition education 

interventions of the foods consumed by their clients. The percent Daily Value does not 

provide an overall healthiness score similar to the Nutrition Metric; however, the percent 

Daily Values are currently provided on the product packaging at point-of-purchase (25). 

With the appropriate nutrition knowledge, consumers can use the percent Daily Values to 

assess the nutrient differences across products while at the supermarket.  

The Nutrition Metric formula and the Nutrition Facts panel percent Daily Value 

recommendations include different nutrients when evaluating a food product. For 

example, the percent Daily Value weighted iron as a positive nutrient whereas the iron is 
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weighted negatively in the Nutrition Metric equation (5, 25, 70). The linear model that 

calculated the coefficients for the 12 nutrients in the Nutrition Metric equation was 

derived by nutrition experts who predicted healthiness of foods, and not by their 

prediction of individual nutrients. In addition, the Nutrition Metric incorporates sugar 

with a negative coefficient and protein with a positive coefficient in the healthiness 

formula, and the percent Daily Value does not include protein and sugar due to the lack 

of a standard reference intake for these nutrients. Recent studies suggest positive health 

effects of protein in the diet and the negative effects of added sugars in the diet would 

support the Nutrition Metric’s method (71-74).  

The evaluation of products with and without nutrient claims identified only nine 

of the packaged food items with a nutrient claim. The sample size of products with claims 

from the list of foods limited the study from statistically comparing the mean differences 

of healthiness scores and household penetration values between products with and 

without claims. In addition, this study did not assess the availability of products with 

nutrient claims currently at the supermarket.  

IMPLICATIONS 
Results indicated that the purchased products were, on average, of negative 

healthiness according to the Nutrition Metric and low in vitamin and minerals based on 

percent Daily Value. In addition, the majority of the products were without a nutrient 

claim on product packaging. The Nutrition Metric was a successful evaluation tool to 

determine the product healthiness based on multiple nutrients including sugar and 

protein. The Nutrition Metric can be used in future research initiatives to assess the 
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healthiness differences between products with nutrient claims at supermarkets and 

counterpart products without claims that are frequently purchased by low-income 

shoppers. 
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Chapter 4: Food Price and Healthiness Differences of Packaged 
Products with and without Nutrient Claims 

 

ABSTRACT 
Objective: Food price and healthiness differences were evaluated for packaged products 

commonly purchased by low-income shoppers to counterpart products of the same brand 

and package size with or without nutrient claims. 

Methods: Sampling frame was a list of 305 products of the highest household 

penetration that was purchased over a 104 week period that ended in November 2009 

from a central Texas supermarket chain by 34,407 low-income households (total income 

≤ $35,000/year). The list was used to locate available counterpart products of the same 

brand and package size in two local supermarkets of the same chain where the 305 

products were purchased. Prices were recorded from product shelves and Nutrition Facts 

panel information was collected from product packages to generate healthiness scores 

according to the Nutrition Metric profiling tool. Paired sample t-tests were used to 

compare price and healthiness for products with and without claims. 

Results: Products with nutrient claims (n=77), on average, had higher healthiness scores 

and prices than products without claims (n=77) (P<0.01, η2 >0.4). 

Implications: Research and education initiatives that promote the selection of products 

with claims instead of products without claims are potential options to improve the diets 

of low-income consumers. 
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Food Price and Healthiness Differences of Packaged Products with and 
without Nutrient Claims 

 

INTRODUCTION 
The most recent data on consumer expenditures in the United States shows that 

food cost represents over 10% of Americans’ total household expenditures in 2009 with 

more than half of food cost spent on foods prepared and consumed at home (9). Foods 

high in sweeteners, fats, and oils were the most purchased products accounting for over 

50% of the at home food cost. As a result, low-income populations had a higher (3.8%) 

increase of home food spending from 2008 to 2009 compared to higher income brackets 

(9). Recent research indicates that price plays a crucial role in food purchases at the 

supermarket, especially among the low-income shoppers who have stated that price was 

the greatest limitation in purchasing fresh fruits and vegetables (37, 38). Cost analysis 

showed that foods high in fat, sugar and sodium are cheaper than fruits and vegetables 

per calorie (15, 17). Consequently, the dietary intake of low-income Americans is 

comprised of more foods high in fat, sugar and sodium as opposed to fresh fruits and 

vegetables (1, 7, 8, 68). 

Studies on price and consumption of fruit and vegetables compared to packaged 

products are widely available in the literature; however, there is limited research on the 

relationship of price and food healthiness among packaged, processed foods (37, 75). One 

notable study showed that low-income shoppers would spend 40% more of their yearly 

food budget if they purchased healthier foods like whole grains and lean meats instead of 

high fat, sugar and sodium foods (18). A recent study investigated the cost of a diet that 
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aligned with the 2010 United States Dietary Guidelines and discovered that a one percent 

daily increase in saturated fat and sugar consumption significantly decreased total food 

cost (19).  

Packaged food products that manufacturers have modified and marketed with 

nutrient claims have potential to decrease the amount of fat, sugar and sodium, and to 

increase the amount of dietary fiber consumed in a diet (20-23, 25).  The food industry 

has developed food products with nutrient claims on the product package and marketed 

these products as a healthier choice compared to products without claims (25, 29). Data 

indicated that nutrient claims are easily understood by consumers (21, 23, 76, 77), but 

such claims are potentially misleading (46, 47). For instance, a product that markets a 

decrease in fat can still contain excessive sodium. 

The objective of this study was to evaluate the food price and healthiness 

differences of packaged products commonly purchased by low-income shoppers to 

counterpart products of the same brand and package size with or without nutrient claims. 

Further understanding on the price and healthiness of packaged products with and 

without nutrient claims will provide information to incorporate in nutrition education 

initiatives and food product modifications to promote positive purchase behaviors of low-

income consumers.   

METHODS 

Sample 
The sampling frame was a list of 305 packaged foods of the highest household penetration 

that was purchased over a 104 week period that ended in November 2009 in a central Texas 



50 
 

supermarket chain by approximately 34,407 low-income households (total income ≤ 

$35,000/year compared to the state average household income of approximately 

$50,000/year) (63). The list included the product name, package size, brand, household 

penetration value for each of the 305 products. 

Packaged products were defined as products in a sealed package with the U.S. 

Nutrition Facts panel (6).  Single ingredient cooking staples (flour, cooking oil, sugar, pepper 

and salt) and alcoholic beverages were excluded. The 305 foods were grouped according to 

commonly observed food categories that were as follows: desserts (n=43 products), 

condiments and multiple ingredient cooking staples (n=41 products), grains (n=42 products), 

ready-to-eat meals (n=36 products), processed protein products (n=35 products), sugar-

sweetened beverages (n=30 products), dairy (n=31 products), chips and salty snacks (n=27 

products), and canned fruits and vegetables (n=22 products).  

Marketing experts define household penetration as the percentage of households in 

the database that purchased a food item at least once divided by the total number of 

households in the database (64). The household penetration of the list of 305 products ranged 

from 8% (frozen corn dogs) to 61% (white sandwich bread) with an average of 21.56%. 

Nutrient claims included a decrease in fat (total fat, saturated fat and/or 

cholesterol), decrease in sugar, decrease in sodium, or an increase in dietary fiber. Other 

accepted terms for “decrease” in fat, sugar or sodium were “low”, “light”, “less”, “zero” 

and “no”.  Additional terms for increase in dietary fiber included “high”, “added”, and 

“more”. Counterpart products were products of the same brand, package weight, and type 

of food. An example of counterpart product pair with and without nutrient claims was 
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cheese singles (product without claim) and low fat cheese singles (product with claim) 

with the term “low fat” as the nutrient claim.  

If there were multiple products of the same brand and package size available, the 

product with the highest amount of modification to be healthier was selected as the 

counterpart product. For example, Brand X Whole Milk (1 gallon) would be matched 

with Brand X Fat Free Milk (1 gallon) instead of Brand X 2% Fat Milk (1 gallon) if both 

counterparts were available. If fat free milk products were not available, low fat milk 

products were selected for the analysis.  

Nine products had nutrients claims on the product package while the other 296 

products had no nutrient claims presence on the product package. Of the nine products 

with nutrient claims, five products had a counterpart product of the same brand and 

package size on the list of 305 products. One 1% milk product was excluded due to 

having a fat free milk counterpart available for the whole milk of the same brand and 

package size. The remaining three products with claims and the 290 products without 

claims that did not have available counterparts from the sample were used to locate the 

available counterpart products with or without claims in two local supermarkets of the 

same chain where the original 305 products were purchased. Two data collectors used the 

list of foods to screen for the available counterpart products with or without claims. Price 

and nutrient data were collected at the same two local supermarkets from May 2011 to 

August 2011. Prices were recorded from product shelves for products with and without 

claims, and the Nutrition Facts panel information was collected to generate Nutrition 

Metric healthiness scores (5). Sample size criterion was a minimum of 64 counterpart 
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product pairs with price and healthiness data for each of the products (two-tailed test with 

power level=0.8; Cohen’s d=0.05; P=0.05) (61). 

Measures 
The Nutrition Metric is a single linear regression model to predict the average expert opinion 

about the healthfulness of a given food item using the 12 nutritional components from the 

Nutrition Facts panel (5,6). Major benefits of the Nutrition Metric include its basis on 

nutrition expert opinion, simplistic formula, and ability to assess its healthiness scores on a 

linear scale. The healthiness scores range from negative (lower healthiness) to positive 

(higher healthiness). For example, a standard chocolate candy bar has a healthiness score of 

approximately -3 while ketchup has a healthiness score of 0 and fresh cantaloupe has a 

healthiness score of +3. The healthiness scores ranged from -5.715 (sausage links) to 3.033 

(canned pinto beans) with an average of -0.749. 

Analysis 
Paired samples t-tests were used to compare prices and healthiness scores for products 

with and without nutrient claims. An eta squared (η2) of 0.20 was interpreted as a small or 

trivial effect, 0.50 as a medium effect and 0.80 as a large effect with a level of 

significance of P<0.05 (61). Statistical Package for Social Sciences (SPSS) Software 

(Chicago, IL, Version 18.0) was used for statistical analysis.  

RESULTS 
Of the sampling frame of 305 packaged products, there were 77 counterpart 

products collected in four visits to each of the two supermarkets. Five of the product pairs 

were matched from the list of 305 products, two of the product pairs had a product with a 
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claim from the list paired to a product without a claim from the supermarket, and 70 of 

the product pairs had a product without a claim from the list paired to a product with a 

claim located at the supermarket. The one product with a claim from the list that did not 

have a counterpart available was a 100% whole wheat bread loaf. More than half of the 

claims were “decrease in fat” (n=42), and the rest were “other claims” that included 

“increase in dietary fiber” (n=18), “decrease in sugar” (n=13) or “decrease in sodium” 

(n=4). The study combined the foods with dietary fiber, sugar and sodium claims, and 

identified the group of the 35 foods as “other claims” to have an adequate number of 

foods to measure the mean differences of products with and without claims. 

Of the 77 pairs, the 36 products with nutrient claims were more expensive, 32 

were of equal price, and nine were less expensive compared to their counterparts without 

claims. Products with claims were, on average, significantly (P<0.001; η2 >0.8) more 

expensive compared to products without claims (Table 4.1). For example, products with 

fat claims had an average price of $2.030 ± 1.001 whereas products without fat claims 

had an average price of $1.932 ± 0.984.  

Seventy-two of the 77 products with a nutrient claim had a higher healthiness 

score compared to their counterpart product without a claim. The five products with 

claims that had a lower healthiness score compared to product without claims consisted 

of two high fiber products and three reduced fat products. Products with claims had, on 

average, moderately higher (P<0.01; η2 >0.4) healthiness scores compared to products 

without claims (Table 4.2). For instance, products with fat claims had a mean healthiness 
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score of 0.154 ± 1.033 while the products without fat claims had a healthiness score of -

1.210 ± 1.562.  

Products with claims were, on average, significantly and moderately (P<0.05, η2 

>0.4) lower in total fat (-2.804 g ± 6.468 g), lower in saturated fat (-1.099 g ± 2.653 g), 

and lower in sugar (-2.048 g ± 9.457 g), and higher in dietary fiber (0.584 g ± 1.715 g) 

compared to products without claims (Table 4.3). Products with fat claims differed 

significantly (P<0.001) in total fat (-4.141 g ± 6.419 g) and saturated fat (-1.574 g ± 

2.778 g) than counterpart products (Table 4.4). Products with other claims (dietary fiber, 

sugar and sodium claims) were significantly (P<0.01) higher in dietary fiber (0.984 g ± 

1.668 g) and lower in sugar (-4.031 g ± 9.258 g) than their counterpart products.  
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Table 4.1 Mean prices per package for paired products with and without nutrient claims (n=77) 

  Mean Price ($) ± SD   

Type of Claim n Products with Claims Products without Claims P value η2 value 

Fat Claim 42 $2.030 ± 1.001 $1.932 ± 0.984 < 0.001 0.859 

Other Claim† 35  $2.118 ± 1.224 $1.657 ± 1.120 < 0.001 0.801 

Total Claims 77 $2.871 ± 1.093 $1.855 ± 1.080 < 0.001 0.879 
†Other claims included products with dietary fiber (n=18), sugar (n=13) and sodium (n=4) nutrient claims.  
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Table 4.2 Mean healthiness scores per serving for paired products with and without nutrient claims (n=77) 

  Mean Healthiness† Score ± SD   

Type of Claim n Products with Claim Products without Claim P value η2 value 

Fat Claim 42 0.154 ± 1.033 -1.210 ± 1.562 < 0.001 0.631 

Other Claim‡ 35 0.679 ± 1.085 -0.682 ± 1.370 < 0.01 0.458 

Total Claims 77 0.372 ± 1.075 -0.972 ± 1.486 < 0.001 0.549 
†Healthiness was determined by the Nutrition Metric (5). 
‡Other claims included products with dietary fiber (n=18), sugar (n=13) and sodium (n=4) nutrient claims.  
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Table 4.3 Mean nutrient content per serving for paired products with and without nutrient claims (n=77) 

 Mean Nutrient Content ± SD  

Nutrient† Products with Claims (n=77) Products without Claims (n=77) η2 value 

Total Fat (g) 3.286 ± 3.607* 6.090 ± 6.452* 0.374 

Saturated Fat (g) 1.091 ± 1.482* 2.190 ± 2.788* 0.600 

Cholesterol (mg) 7.790 ± 13.216 10.390 ± 14.973 0.226 

Sodium (mg) 253.490 ± 210.512 280.840 ± 249.598 0.271 

Total Carbohydrates (g) 13.929 ± 12.207 15.991 ± 13.510 0.263 

Dietary Fiber (g) 1.331 ± 1.630* 0.747 ± 1.137* 0.535 

Sugar (g) 3.690 ± 4.769* 5.738 ± 7.997* 0.305 

Protein (g) 4.136 ± 4.378 3.320 ± 3.902 0.184 

Vitamin A (% Daily Value) 2.000 ± 3.447 1.520 ± 3.447 0.038 

Vitamin C (% Daily Value) 4.492 ± 19.742 3.140 ± 12.184 0.047 

Calcium (% Daily Value) 4.470 ± 7.232 3.143 ± 5.238 0.116 

Iron (% Daily Value) 3.651 ± 4.287 3.647 ± 5.218 0.023 
†Nutrients listed are the nutrients included in the Nutrition Metric healthiness calculation (5). 

*P<0.05 
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Table 4.4 Mean difference of nutrients per serving for 77 paired products with and without fat or other nutrient claims 

 Mean Difference ± SD 

Nutrient† Products with Fat Claims (n=42) compared 

to Counterpart without Fat Claims (n=42) 

Products with Other‡ Claims (n=35) compared 

to Counterpart without Other‡ Claims (n=35) 

Total Fat (g) -4.141 ± 6.419*** -1.250 ± 6.483 

Saturated Fat (g) -1.574 ± 2.778*** -0.562 ± 2.533 

Cholesterol (mg) -5.357 ± 21.196 -0.781 ± 15.560 

Sodium (mg) -7.238 ± 294.310 -63.844 ± 251.362 

Total Carbohydrates (g) -0.071 ± 16.101 -5.015 ± 14.275 

Dietary Fiber (g) 0.238 ± 1.635 0.984 ± 1.668** 

Sugar (g) -0.712 ± 8.957 -4.031 ± 9.258** 

Protein (g) 1.357 ± 4.908 0.141 ± 5.915 

Vitamin A (% Daily Value) 0.786 ± 6.334 0.125 ± 6.137 

Vitamin C (% Daily Value) 0.619 ± 22.348 -4.063 ± 21.854 

Calcium (% Daily Value) 1.238 ± 9.257 1.375 ± 6.637 

Iron (% Daily Value) 0.357 ± 5.226 0.469 ± 9.364 
†Nutrients listed are the nutrients included in the Nutrition Metric healthiness calculation (5).  
‡Other claims included products with dietary fiber (n=18), sugar (n=13) and sodium (n=4) nutrient claims. 

**P<0.01, ***P<0.001 



59 
 

DISCUSSION 
This study indicated that low-income shoppers purchased more products without 

claims compared to counterpart products with claims despite products with claims being 

available at the supermarket for 25% of the products on the list. Products with nutrient 

claims were of significantly higher price and healthiness compared to counterpart 

products without claims. Products with claims were higher in dietary fiber, lower in total 

fat and lower in saturated fat than their counterpart product. These results can be utilized 

in future nutrition education and food modification studies that promote positive 

shopping habits of low-income consumers.  

Previous studies have investigated the price and healthiness of foods and reported 

that nutrient-dense foods are more expensive compared to energy-dense foods with each 

study incorporating different methodology and analyses (4, 16, 18, 19). For example, one 

study selected nutrition and price information from government databases and analyzed 

foods by nutrients per dollar and kilocalories per dollar (16). A second study compared 

the prices between a diet that aligned with the U.S. Thrifty Food Plan, a guide that 

provides adequate nutrition at an affordable cost, and a “healthier” diet based on low-fat 

meat and dairy foods and whole grains (18). The current study did not consider fruits and 

vegetables or a diet of multiple foods items, but focused on packaged food products with 

and without nutrient claims. Also, the study used the Nutrition Metric to predict an 

overall healthiness score instead of nutrients and kilocalories per dollar, or by overall 

diets. The significant price difference between the products with and without claims 
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could still be a potential barrier to the low-income population; therefore, future studies 

should survey low-income populations on the specific cost differences that influence their 

purchase decisions.  

The nutrient analysis results support that food companies modify the nutrients 

marketed on the product packaging while not altering content of the other nutrients of the 

product. For example, our data showed that products with fat claims were lower in total 

fat with no differences in nutrients, such as sugar and sodium compared to products 

without claims. Other studies have assessed the nutrient modifications between food 

products with and without nutrient claims and reported that products with nutrient claims 

were not always the healthier choice (46, 47). For instance, one study found that 

approximately 60% of foods with nutrient claims had high levels of sugar, sodium and/or 

saturated fat compared to U.S. government recommendations (46). In 2010, a study used 

a regression analysis and implied that nutrient claims led to an increase in sugar, sodium 

and/or fat, or a decrease in protein and/or dietary fiber (47). Discrepancies of results of 

this study compared to other studies are that current study used paired samples t-tests to 

assess nutrient differences between counterpart products with and without claims. The 

previous studies compared products with nutrient claims against standard diet 

recommendations, or used a regression analysis to compare nutrients levels of products 

with and without claims. 

The results of the current study can be linked to current public health issues. Our 

results indicated approximately one gram difference in saturated fat between products 
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with and without claims. Notably, research has suggested that a 0.5 gram less in saturated 

fat per day could prevent 3.9 million cases of hypercholesterolemia (78). The Academy 

of Nutrition and Dietetics recommends consumption of 14 grams of dietary fiber per day 

to alleviate the risk for chronic diseases (79). In this study, products with claims had over 

0.5 grams more dietary fiber compared to products without claims. Also, the American 

Heart Association recommends consuming no more than 6-10 grams of added sugars per 

day as an important factor in chronic disease prevention (80). The current study noted a 

two gram difference between products with and without claims. The risk of certain 

chronic diseases can potentially decline through the consumption of products with 

nutrient claims in place of products without claims. 

The assessment of the nutritional value between counterpart products with and 

without claims proved to be an advantage of this study. Counterpart products were 

defined as foods of the same brand and package size and the only difference was the 

presence of a nutrient claim on product packaging. The strict criteria of counterpart 

products increase the likelihood that consumers will purchase the healthier products with 

nutrient claims instead of the traditionally purchased products without claims. A second 

advantage was the use of the Nutrition Metric to measure overall food healthiness in 

addition to analyzing single nutrient differences. Food manufacturers can use the 

Nutrition Metric to determine the healthiness between their products with and without 

claims to ensure products with claims are the overall healthier choice.  
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Another advantage of the study was that the 72 products without claims from the 

list of products commonly purchased by low-income shoppers had a product with a 

nutrient claim available at the supermarket. The six products with nutrient claims from 

the list indicated that low-income shoppers are buying certain foods with claims; 

however, consumers are buying the healthier product only 8% of the time. The current 

study took an initial step to identify healthier packaged food options to replace products 

high in fat, sugar and sodium frequently purchased by low-income shoppers (7-9). Future 

studies are beneficial that focus on making healthy packaged food easily accessible and 

affordable for low-income consumers.  

The limitations of the study included the lack of interaction with low-income 

shoppers and data collection at two stores in a single geographic area. The current study 

focused on analyzing data from the supermarket purchase database to understand low-

income consumer behavior; however, assessment of low-income shoppers’ awareness 

and knowledge of products with and without claims are warranted. Researchers should 

incorporate the results in focus groups and surveys on packaged products with and 

without nutrient claims to develop effective intervention studies with low-income 

shoppers. The two supermarkets in a single geographic area met the sample criteria of 

foods; however, larger scale studies would be valuable that assess the price and 

healthiness of products with and without nutrient claims from multiple supermarkets in 

high- and low-income neighborhoods across various geographic areas. 
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IMPLICATIONS 
Low-income shoppers purchased more products without claims compared to 

counterpart products with claims despite products with claims being available at 

supermarkets. The majority of products with nutrient claims had higher prices and 

healthiness scores than products without claims. Future nutrition research and education 

initiatives are needed to ensure affordable and healthier packaged food products are 

available as a substitute for the high fat, sugar and sodium products frequently purchased 

by low-income shoppers. The Nutrition Metric can be useful in product developments 

and reformulations to ensure products with claims are the overall healthier choice. In 

addition, creative price strategies, such as coupons and promotions, can be formulated to 

encourage low-income shoppers to purchase the healthier packaged products. 
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Chapter 5: Conclusions 

 
The purpose of this study was to utilize a nutritional scoring system and low-

income purchase data to determine if low-income individuals purchase more packaged 

foods of lower healthiness and lower price compared to similar packaged foods of higher 

healthiness and higher price for their families. Validation of the simple and universally 

available Nutrition Metric scoring system (5) supported its use as the system to measure 

food healthiness of packaged products frequently purchased by the low-income shoppers.  

The packaged products had a negative mean healthiness score according to the 

Nutrition Metric and low levels of dietary fiber, vitamin A and C, iron, and cholesterol 

based on percent Daily Value. The majority of the products (n=305) were without a 

nutrient claim on product packaging. The Nutrition Metric proved to be a successful 

evaluation tool that led to its use in assessing the healthiness differences between 

products with and without nutrient claims frequently purchased by low-income shoppers 

with counterpart products of the same brand and package size without claims.  

Nutrient claims are reported as an easy and simple marketing method by the food 

industry to inform consumers of healthier food choices compared to the traditional 

packaged products without claims (20-25). The analysis determined that products with 

claims, on average, were of higher price and healthiness compared to products without 

claims, and therefore, supported the study hypothesis that low-income shoppers purchase 
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more packaged foods of lower price and healthiness compared to similar packaged foods 

of higher price and healthiness.  

An evaluation the study’s strengths and limitations provides further explanation of 

the results and offers ways to incorporate the results in research and practice. The study 

had multiple strengths that included the incorporation of the Nutrition Metric scoring 

system, the focus on low-income shoppers, and the comparison of packaged, products 

with and without nutrient claims.  

This is the first known study to assess the convergent validity of the Nutrition 

Metric, and then use this system to compare the healthiness between products with and 

without nutrient claims. The validated Nutrition Metric proved to be an appropriate tool 

to measure the healthiness of foods that can be incorporated in future research studies at 

the nutrition, public health, and industry level. The Nutrition Metric can be used to 

evaluate the healthiness of foods consumed by study participants, and to identify certain 

nutrient modifications for product improvement. 

A second strength was the selection of foods from a list of foods purchased by 

approximately 34,407 low-income households (total income ≤ $35,000/year) over a two-

year period. Past studies reported that the low-income population currently consumes a 

diet higher in fat, sugar and sodium than higher income populations (6-9); therefore, 

research is imperative that focuses on identifying healthier foods choices for low-income 

shoppers. 
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A notable benefit of the study was the strict criteria of packaged products without 

nutrient claims by low-income shoppers and counterpart products of the same brand and 

package size with nutrient claims at the supermarket. The criteria for counterpart 

products, in addition to results indicating products with claims were the healthier option 

than products without claims, provide a feasible approach to improve consumer food 

selections. Dietitians and nutrition educators can inform the public that packaged food 

products with claims are often the overall healthier choice compared to packaged 

products without claims.             

The limitations of the study included the lack of additional validations on the 

Nutrition Metric, the limited interaction with low-income shoppers, and the collection of 

foods in one geographic area. The lack of previous research on the Nutrition Metric 

prevented the current study to associate the Nutrition Metric healthiness scores with diet 

and health outcomes. Past studies have validated other nutritional scoring systems with 

diet recalls, government dietary guidelines, and clinical data (2, 28, 55). The current 

study conducted the initial validation of the Nutrition Metric that verified its ability to 

assess food healthiness; however, other validation studies would be beneficial to enhance 

the utility of the Nutrition Metric in research and practice. Potential studies include the 

relationship of the Nutrition Metric with dietary data in the National Health and Nutrition 

Examination Surveys (NHANES) (81), government recommendations, such as the Health 

Eating Index (82) and clinical data from studies such as the Nurse’s Health Study (83). 
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The current study focused on analyzing supermarket purchase data to understand 

low-income consumer behavior instead of direct interaction with low-income shoppers. 

Previous studies that surveyed and interviewed low-income shoppers reported price as 

the main restriction to purchasing fresh fruits, vegetables and whole grains (37-38); 

however, there is limited research on low-income shoppers’ awareness and knowledge of 

products with nutrient claims. Nutrition intervention studies of low-income shoppers can 

incorporate data from this study with focus groups and surveys on packaged products 

with and without nutrient claims. 

Data were collected at two supermarkets of the same chain in a designated 

geographic area to provide the adequate number of foods for the price and healthiness 

evaluation. However, larger scale studies would be valuable that assess the price and 

availability of products with and without nutrient claims from multiple supermarkets in 

high- and low-income neighborhoods across various geographic areas. 

The study provided novel and useful data on the abilities of the Nutrition Metric 

scoring system and supermarket sales data to evaluate affordable and healthy food 

options for low-income shoppers. The results of this study can be utilized to determine 

effective strategies that improve the nutrition profile of food products and the purchase 

selections at supermarkets. 
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