
 

ABSTRACT 
 
THOMPSON, JACOB LORIN.  Identification of Dairy Beverage and Marketing 
Opportunities to Address the Needs of the Growing United States Hispanic Population. 
(Under the direction of Dr. MaryAnne Drake.) 
 

The drinkable yogurt marketplace is a competitive and growing category in the 

dairy industry.  Understanding sensory differences is critical for understanding the 

product and ultimately consumer preference.  The objective of this study was to identify 

and define the sensory characteristics of commercial drinkable yogurts and link these 

specific sensory attributes to consumer preferences among Caucasian, African-American, 

and Hispanic consumers in the United States.  Focus groups with each ethnic group were 

conducted to gain insights into perceptions of drinkable yogurts.  A descriptive sensory 

language was identified to document the sensory properties.  Thirteen commercial 

drinkable yogurts (strawberry flavor) were evaluated by a sensory panel using the 

developed sensory language.  Five representative yogurts were chosen for consumer 

testing by each ethnic group. Both internal and external preference mapping was 

conducted to identify key drivers of liking.  Drinkable yogurts were differentiated by 

descriptive analysis (p<0.001) in visual, flavor and mouthfeel attributes.  Variability was 

observed in consumer acceptability across the three ethnic groups (p<0.05), but these 

differences were small in comparison to differences observed among three identified 

consumer preference clusters regardless of ethnicity (p<0.05). Key drivers for all three 

clusters were natural strawberry flavor/aroma and sweet taste.  The influence of intensity 

changes in these three drivers along with the presence/absence of other attributes 

differentiated the three clusters.  Acceptability varies widely among consumers and 

drinkable yogurts with specific flavor and physical properties could be marketed to 



 

 

specific target market segments.  The results indicate that these consumer clusters are not 

defined solely by ethnicity. 

Chocolate milk is a growing and competitive category in the dairy industry.  The 

United States Hispanic population is increasing, and purchasing power of this group is 

increasing.  Little is known about the attitudes and preferences of Hispanic adults or 

children toward chocolate milk.  The objective of this study was to understand Hispanic 

consumer attitudes and preferences for chocolate milk.  Focus groups with Hispanic 

adults (> 18 y, 3 groups, n=30) and children (10-14 y, 6 groups, n=29) were conducted to 

gain qualitative insight into perceptions and consumption trends.  Using focus group 

results and descriptive analysis profiles of chocolate milks, five representative chocolate 

milks (3 commercial, 2 lab scale prototypes) were selected for quantitative consumer 

testing.  Consumers were recruited from local churches and organizations.  Milks were 

evaluated for overall liking and other consumer attributes by Hispanic adults (n=79), 

Caucasian adults (n=91) and Hispanic children (n=45).  Analysis of variance and internal 

and external preference mapping were conducted to characterize differences among 

treatments and ethnic groups.  Chocolate milks were differentiated by descriptive analysis 

(p<0.001) in visual, flavor and mouth-feel attributes.  Children (n=45) rated all chocolate 

milks higher in liking than adults, and documented significant differences in liking for 

milks evaluated (p<0.05).   Caucasians adults (n=91) were generally more discriminatory 

in liking of chocolate milks than Hispanic adults (n=79), but cons istent ethnic differences 

were observed only for chocolate flavor liking where Hispanics assigned higher 

chocolate flavor liking scores to milks compared to Caucasians.  Three consumer clusters 

independent of ethnicity were identified and the drivers for these clusters were largely 



 

 

consistent with previous chocolate milk consumer results.  Chocolate milk acceptability 

is related to multiple sensory characteristics including chocolate aroma and flavor, malty 

flavor, cooked flavor, sweet taste, and appearance.  Acceptability varies widely among 

consumers and chocolate milks with specific flavor and physical properties could be 

marketed to specific target market segments.  Results indicate that these consumer 

clusters are not defined exclusively by ethnicity. 
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CHAPTER 1.  LITERATURE REVIEW 
 

1.1 Sensory Analysis 

 “Sensory evaluation is defined as the scientific method used to evoke, measure, 

analyze, and interpret responses to products as perceived through the senses of sight, 

smell, touch, taste, and hearing” (Stone and Sidel, 1993).  Sensory evaluation comprises a 

set of techniques for accurate measurement of human responses to stimuli (e.g. food, 

cosmetics, etc.).  These techniques isolate the sensory properties of products and provide 

useful information to scientists about product sensory characteristics (Lawless and 

Heymann, 1999).  Sensory ana lysis methods are used in quality control, marketing 

research, and product development applications (Meilgaard et al., 1999).  The two 

primary areas of sensory analysis are analytical and affective tests (Lawless and 

Heymann, 1999). 

1.2 Analytical Sensory Testing 

 Analytical sensory tests consist of discrimination tests, threshold testing, and 

descriptive analysis.  These methods usually require trained sensory panelists to rate 

product attributes quantitatively (Lawless and Heymann, 1999; Meilgaard et al., 1999).  

 1.2a. Discrimination Tests 

Discrimination tests consist of three sub-categories which are based on the 

perceived differences between two products.  These categories are paired-comparison, 

triangle testing, and duo-trio testing.   These tests are often best in determining 

differences in samples where there is little sample to sample variation (Stone and Sidel, 

1993; Lawless and Heymann, 1999).  A variety of studies have utilized difference tests 
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for an assortment of research objectives (Rousseau et al. 2000; Harker et al. 2005; Cliff et 

al., 2000; Singleton et al., 1999 ; Jiamyangyuen et al., 2002). 

 1.2b. Threshold Testing 

Threshold testing is an analytical sensory method to determine the strength or 

concentration of a stimulus (Chambers and Wolf, 1996). The four types of thresholds 

include detection threshold (lowest stimulus producing a sensation), recognition threshold 

(level of a stimulus at which is can be recognized and identified), difference threshold 

(the extent of change in the level of a stimulus to cause a difference), and terminal 

threshold (level of a stimulus above which there in no perceived increase in intensity) 

(Chambers and Wolf, 1996, Meilgaard et al., 1999). These methods can be used in 

determining product acceptability, to assist in product formulation, and in off- flavor 

investigation (Chambers and Wolf, 1996; Stone and Sidel, 1993).  The most common 

method for threshold determination is ascending forced choice analysis (3-AFC) which is 

essentially a series of triangle tests.   

Many threshold studies with different compounds have been performed.  Lawless 

et al. (1999) examined threshold responses to capsaicin in oil and water-based model 

systems.  Thresholds were measured among 23 individuals using an ascending forced 

choice method of limits.  In the water-based systems, capsaicin ranged from weak to very 

strong ratings over a range of 0.3 to 10mg/L while the same perceptual range was 

achieved in oil over a range of 10 to 316 mg/L.  People who did not consume hot/spicy 

foods generally had higher thresholds in oil systems.  Differences between user groups 

were less pronounced in water-based stimuli.  Santos et al. (2003) successfully employed 

triangle testing in a study aimed at determining the sensory threshold of off flavor caused 
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by lipolysis (free fatty acids – FFA) in 2% fat milk and also to establish a relationship 

between increase proteolytic activity in milk and perception of bitter off flavor.  

Researchers reported that the geometric mean best estimated detection threshold for off 

flavors caused by native lipase activity in 2% fat milk ranged from 0.32-0.35 meq of 

FFA/kg of milk.  In a similar study, Brennand et al. (1989) examined aroma properties of 

23 fatty acids in acidic aqueous media (ph 2.0).  Thresholds values were determined 

using 95 judges.  Aroma thresholds for the fatty acids ranged from 0.006 to 82.4 ppm in 

the acidic solutions.  Qualitative aroma assessments of dilutions of each fatty acid 

showed a wide range of unique aroma properties.  Wright et al. (2006) identified 

dimethyl trisulfide (DMTS) as the cause of cabbage off- flavor in whey protein isolate.  

The researchers then used orthonasal threshold testing with ascending forced choice 

analysis to confirm the sensory threshold of DMTS in whey protein isolate. 

 1.2c Descriptive Analysis 

Descriptive analysis is the description of both qualitative and quantitative sensory 

aspects of a product using trained panelists (Meilgaard et al., 1999). Qualitative aspects 

involve perception of the characteristics in a product (appearance, flavor, aroma and/or 

texture) and quantitative aspects involve intensity ratings of the characteristics of a 

product. Panelists (6-15) are screened, selected, and trained on the product of interest. 

Descriptive panels usually require 50-100 hours of training prior to collecting and using 

panel data (Meilgaard et al., 1999).   Descriptive analysis is a sensory tool that allows the 

researcher to obtain complete sensory pictures of products.  Descriptive analysis can also 

be helpful in investigating the sensory effects of ingredient/process changes, and to 

determine sensory attributes that are important to consumer acceptance.  The training 
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phase of most descriptive analysis techniques involves creating a specific sensory 

language describing the attributes of the product being studied (Lawless and Heymann, 

1999).  Specifically, a group of representative products are evaluated and discussed by a 

group of 8 to 12 individuals to generate a common sensory language to describe the 

products.  Attribute intensities are then scored quantitatively using an agreed upon scale 

(Lawless and Heymann, 1999; Meilgaard et al., 1999).   

Lexicons (sensory languages) are like a technical dictionary, comprising words 

and terms used to describe a product (Drake and Civille, 2002).  Individual descriptive 

panels usually create their own lexicons that are product specific by collecting a product 

frame of reference, generating descriptive terms, reviewing references and examples, and 

developing a final descriptor list for the product in question.  To create a frame of 

reference, the panel initially evaluates several (25-100) products in the category to cover 

most of the sensory characteristics.  The panel organizes terms and begins to remove 

redundant terms.  References are prepared to clarify and further organize descriptors.  

Once this is done, the panel goes back to the list of original terms and organizes the list in 

the order that attributes appear in most products (Drake and Civille, 2002).  Three 

common types of descriptive analysis include the Flavor Profile Method (FPM), 

Quantitative Descriptive Analysis (QDA) and Spectrum methods.  

 1.2d Flavor Profile Method  

The Flavor Profile Method (FPM) was the first published descriptive analysis 

technique developed in the 1950s by Arthur Little, Inc (Lawless and Heymann, 1999, 

Meilgaard et al., 1999).  This method involves the analysis of flavor and aroma 

characteristics of a product, their intensities, and aftertaste by a panel of 4-6 trained 
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judges.  Panelists are usually selected on the basis of taste and smell discrimination 

ability.  In regards to training, panelists define a list of descriptors for the product in 

question with the help of a panel leader.  A 7-point Flavor Profile scale consisting of 

numbers is used.  Panelists usually evaluate a series of samples and generate intensity 

scores using the scale for flavor, aroma, and texture attributes.  The panel leader then 

guides the panel to a consensus profile for each sample.  One major disadvantage of FPM 

is that panelist numbers are limited which can create lack of consistency and 

reproducibility.  This can also be a major advantage because few panelists are needed so 

training and cost is minimized.  Another disadvantage is that consensus about product 

attributes is obtained and a dominant member might sway the overall panel opinion.  One 

final disadvantage is that the 7-point scale can limit the degree of discrimination 

especially in products showing minute differences.  (Meilgaard et al., 1999).  The Flavor 

Profile Method is not used widely in current research.   

 1.2e Quantitative Descriptive Analysis (QDA)TM 

The Quantitative Descriptive Analysis (QDA) method was developed in the 

1970’s by the Tragon Corporation in partial collaboration with the Department of Food 

Science at the University of California –Davis in response to the lack of statistical 

analysis capacity of FPM results.  Panelists are selected based on their ability to 

discriminate differences in sensory attributes of a specific product.  The panel leader acts 

as a facilitator in the generation of descriptive terms and references.  The method uses a 

15-cm line scale and panelists are free to develop their own approach to scoring.  

Panelists evaluate samples one at a time in separate booths and the data is recorded.  The 

results are analyzed statistically usually generating a graph in the form of a spider-web 
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plot with each spoke coming from the center representing a product attribute.  There are 

several downfalls to this method.  Lack of direction from the panel leader and the free 

approach to scaling can lead to the generation of wrong descriptors or inconsistency in 

results and panel/panelist drift with time.  Also lack of immediate feedback for panelists 

can reduce their overall ability to describe and pick out differences.  A major advantage 

of QDA is that a panel can be quickly trained and ready to evaluate products in a short 

time compared to other descriptive analysis methods (Meilgaard et al., 1999). 

 1.2f Spectrum TM Method 

The SpectrumTM method was designed by Gail Civille of Sensory Spectrum 

(Chatham, New Jersey) in collaboration with industry.  This method provides flexibility 

given a specific product and the types of results needed.  Panelists begin by surveying a 

wide variety of products in the category in question and generate their own descriptors of 

the sensory attributes.  Descriptors are compiled and references that best describe these 

descriptors are chosen by the panel.  The most common scale for the Spectrum method is 

the 15-point scale (Meilgaard et al., 1999).  There is flexibility in the type of scale chosen 

for this method but there should be at least 2-3 reference points.  In the Spectrum method, 

the 15-point scale is a universal scale meaning it can be used across multiple product 

types and product categories.  For example, a cheese product rated a 2 in nutty intensity 

would have the same intensity as a skim milk powder rated a 2 in cooked flavor even 

though these are different products and different attributes.  This approach to descriptive 

analysis requires more training than other approaches but results in a panel that is flexible 

to evaluate multiple products and is less prone to drift with time.   
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Research has been conducted to learn about descriptive sensory panel 

performance and development.  Chambers et al. (2004) found that limited descriptive 

panelist training was sufficient to find differences among tomato pasta sauce for many 

texture attributes and some flavor attributes.  The objective of this research was to 

determine an adequate and optimal amount of training for descriptive panelists who were 

trained for 4 hours, 60 hours, and 120 hours.  Results showed that only minimal training 

was needed to find differences among products for many texture attributes and some 

flavor attributes, however extensive training was required to reduce variation among 

panelists and increase discriminating ability.   

Descriptive analysis has been applied to document and describe the flavor of a 

variety of dairy products including fluid milk, cheese, dried dairy ingredients, and fluid 

chocolate milk (Chapman et al., 2001; Bom Frost et al., 2001; Drake et al., 2001, Drake 

et al., 2003; Thompson et al., 2004).  Drake et al. (2005) used descriptive analysis to 

compare differences and similarities in three independently developed sensory languages 

for Cheddar cheese flavor at three locations (Ireland, New Zealand, and the U. S.) using 

an international selection of cheeses.  The researchers found that the key flavor attributes 

of the cheeses were described by different attributes and that cross cultural differences 

can exist in sensory language perception but highly trained panels using standardized, 

representative languages can provide similar results.  Similar results were obtained with 

panels trained in the U. S. or New Zealand for characterization of whey and soy proteins 

(Drake et al., 2007).   

 Descriptive analysis has wide ranging applications to a variety of dairy products.  

Chapman et al. (2001) used quantitative descriptive analysis to describe the key attributes 
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of nine ultrapasteurized milk products of various fat levels, including two lactose-reduced 

products, from two dairy plants.  In another study conducted by Gallardo-Escamilla et al. 

(2005), the flavor of liquid whey was characterized using descriptive analysis and 

followed up with flavor chemistry techniques.  The researchers documented sensory and 

volatile component differences in whey products made by different manufacturing 

processes.  Fromm and Boor (2004) used quantitative descriptive analys is and principal 

component analysis to evaluate pasteurized milks collected from three different 

commercial dairy plants over shelf- life.  Drake et al. (2003) developed a standardized 

descriptive language for skim milk powder and dried dairy ingredients and 36 dried dairy 

ingredients were evaluated using this language.  Dried dairy ingredients were 

differentiated using this language and the researchers noted that there were common 

flavors to all dried dairy ingredients while also flavors specific to certain products.  This 

language was subsequently used to document whey protein flavor in a variety of studies 

(Carunchia Whetstine et al., 2003; Russell et al., 2006; Wright et al., 2006).     

1.3 Affective Sensory Testing 

The other broad group of sensory tests is the affective tests which consist of two 

main subcategories, qualitative tests and quantitative tests. Affective tests differ from 

analytical tests in that they use consumers or panelists that are untrained for a particular 

product evaluation.  Qualitative tests consist of focus groups, focus panels, and one-on-

one interviews (in person, by phone, or by email). Quantitative tests consist of preference 

tests and acceptance tests (Meilgaard et al., 1999; Lawless and Heymann, 1999).  
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1.3a Qualitative Affective Tests  

 Various techniques can be used to gauge consumer response and perception to 

products in addition to the traditional use of questionnaires and/or large statistical 

samples.  Exploratory research methods often use small numbers of participants but allow 

for great interaction and deep probing of issues and attitudes especially where little 

information is known about a subject.  These techniques are qualitative rather than 

quantitative in nature.  Qualitative tests consist of focus groups, focus panels, and one-on-

one interviews.  Recently, sensory evaluation departments have added qualitative 

exploratory research methods into their programs because it can be used to gain insights 

and direction for sensory evaluation issues in early stages of product development.  These 

techniques serve product development clients to probe consumer reactions to product 

concepts and potential advertising or promotion for their marketing clients.  In general, 

qualitative methods are best suited for clarification of problems and consumer 

perspectives, underlying opportunities, and generating ideas.  The techniques are suited to 

new product exploration.  Qualitative research tends to be hypothesis-generating but due 

to its qualitative nature does not prove anything.  Because it is based on the reactions of 

small numbers of specifically recruited consumers who have limited interaction with the 

product, generalizing the findings to the total population is not recommended.  All 

participants may not use the product or may have limited exposure to it (Lawless and 

Heymann, 1999).  As a result, findings from these studies should be confirmed using 

quantitative sensory approaches.  

 Qualitative methods can be used for exploration of new product prototypes.  

Product development groups that are most often the primary clients of sensory evaluation 
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services may need early consumer input of the direction and success or shortcomings of 

newly developed variations.  Consumer opinion may also help the researcher identify key 

attributes for follow-up with descriptive analysis and/or quantitative consumer surveys.  

A common application of qualitative research is in the identification and the exploration 

of specific sensory characteristics.  One issue is to try to define attributes that are strongly 

influential on consumer acceptance.  As noted, one can get an impression of the potential 

importance or weight that different product characteristics have in determining overall 

appeal of the product.  Another useful application is in follow-up after a consumer test.  

After data has been analyzed it is possible to convene groups of test participants to probe 

certain issues in depth (Kreuger, 2000; Lawless and Heymann, 1999). 

 1.3b Focus Groups   

 One popular technique of qualitative affective testing is the focus group.  Focus 

groups consist of 8-12 consumers selected on the basis of specific criteria (consumer 

demographics, purchasing habits, product usage, etc.) and usually meet for one to two 

hours with a focus group moderator (Meilgaard et al., 1999).  The moderator leads the 

participants through a predetermined discussing guide on the subject of interest and 

gathers subjective information using video/audiotapes or visual aids.  Traditionally 2-3 

total sessions are held to determine overall trends and consumer attitudes for a specific 

product (Lawless and Heymann, 1999; Meilgaard et al., 1999; Krueger, 2000).   

 There are issues on the focus group guide for discussion which are usually 

focused on a product, advertisement, concept, or promotional idea.  Focus groups are 

used widely in marketing research for investigating product concepts and advertising 

research concerning product presentation and promotion.   
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Advantages and Disadvantages of Focus Groups 

 There are several advantages to focus groups.  Examination of many issues in 

great detail is possible with a moderator skilled in qualitative research.  Ideas may be 

raised and the moderator can probe and uncover attitudes and motivations.  With the 

moderator present, ideas and perceptions of the participants that were not expected can be 

followed up on the spot because the flow of the discussion is flexible. Another advantage 

is the interaction that is possible among participants.  One person’s remark may bring an 

idea to mind for another participant (Lawless and Heymann, 1999; Kreuger, 2000).  One 

main disadvantage of the focus group is that the technique uses small numbers of 

participants, so data obtained cannot necessarily be consider representative.  Also 

recruiting the appropriate demographic and conducting focus groups can be difficult, 

costly, and time consuming (Lawless and Heymann, 1999; Kreuger, 2000). 

  

Requirements of a Focus Group 

 Focus groups are usually performed with multiple groups and several locations in 

order to obtain solid, representative and reproducible results.  The environment is 

designed to be non-threatening to encourage spontaneity (Kreuger, 2000).  The 

requirements for a good focus group include careful design, well thought-out questions, 

suitable recruiting, skillful moderating, prepared observers, and consistent analysis.  The 

steps to conducting a focus group are to: define the problem/issue, specify the 

characteristics of the participants and means of recruitment, choose the moderator, 

generate the discussion guide, recruit participants, conduct the focus group, analyze and 
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interpret the data, and write the report (Lawless and Heymann, 1999).  Reliability and 

validity are issues in qualitative research.  Having multiple moderators and more than one 

person interpreting the data could have an effect on data.  Common themes should 

emerge if multiple groups are conducted and are considered validation of the focus group 

results (Lawless and Heymann, 1999). 

  

Conducting Focus Groups 

 A focus group generally contains 8 - 12 consumers of a product or service.  A 

common style of questioning uses a discussion guide containing open-ended questions 

that avoids the possibility of a yes/no response (figure 1).  Further discussion can proceed 

by asking for clarification.  The visible activity of focus groups resembles the open-ended 

questions in a structured interview but allows for more in-depth probing and considerable 

interaction of respondents.  The group usually begins with the moderator introducing 

him/herself, and makes each participant feel comfortable.  Moderators should be good 

listeners, possess good social skills, and should ideally become invisible as the group 

progresses.  Three issues are keys to good moderating: non-direction, full participation, 

and coverage of issues.  The open-ended questions begin with discussing general issues 

about the product or category.  Questions become more specific as the group progresses.  

The moderator usually has a discussion guide to facilitate discussion of important 

questions and issues.  The moderator shows flexibility in guiding the discussion as 

unexpected and potentially important issues arise, while also probing for information 

from the discussion guide.  Ideally, participants should be frequent users of the product 

category and should be prescreened.  Project leaders should consider the demographic of 
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the target consumers so that there is a representative consumer set.  Incentives, such as 

money, are usually given in compensation.  Most focus group discussions are videotaped 

so that the session can be reviewed more carefully, especially for non-verbal cues such as 

facial expressions, gestures, and body language that could have been missed.  A common 

rule of thumb is to conduct several groups to allow the researcher to obtain common 

responses and themes from participants (Lawless and Heymann, 1999; Kreuger, 2000).   

 

Studies utilizing Focus groups - General focus groups   

 Cotunga and Vickery (2004) used focus groups with children to gain information 

about reasons for food waste in the public school system.  In another study, Sherlock and 

Labuza (1992) sought to gain information about consumer perceptions of time-

temperature indicators that would show a dairy product’s temperature storage history and 

be an alternate way of assessing spoilage.  McNeill et al. (2000) used focus groups with 

peanut butter consumers to identify a questionnaire for use with consumer acceptability 

testing of peanut butters.  More recently, Kosa et al. (2004) used focus groups to clarify 

consumer attitudes towards food labeling and allergens.   

 Boon et al. (2005) used focus groups to probe the perceived risks of food-borne 

illness, attitudes, and personal knowledge of safe food handling.  The researchers 

conducted eight focus groups consisting of adults 65 and older.  Participants were asked 

question regarding food safety concerns, the amount of control they felt they had over 

food in their homes, the use of meat thermometers, and how they would likely put new or 

different food preparation or storage behaviors into practice.  Results of the groups 

indicated that cleanliness, microorganisms, food storage, overarching health problems, 
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cooking, and eating out were overall concerns about food-handling safety.  Also 

convenience, fear, media exposure, attractive and interesting presentation and a desire to 

learn were cited as facilitators to the adoption of safe food handling.  Group participants 

indicated that they received the majority of their information about food safety from the 

internet, newspapers, extension flyers and inserts, and health food stores.  The focus 

group findings suggested that focus group advocates needed to address specific belief 

facilitators such as tradition, skepticism, habit, and media exposure in combating 

maladaptive food handling behaviors.  The focus group findings also suggested that the 

development of a population-specific communication strategy focused on adaptive 

behaviors would be beneficial.  

 

Focus Groups with Hispanics  

 Focus groups with Hispanics, children, and non-native English-speaking 

participants in general are relatively sparse and present unique challenges and 

opportunities (Keim et al., 1999).   Highlighted here are studies involving focus groups 

with Hispanics.  The University of Wisconsin Office of Extension used focus group 

techniques to assess the needs of the growing Latino population in Manitowoc County 

(Malek, 2002).  The researchers chose to use focus groups because they offered an easy 

approach to obtaining information directly from Latinos.  Hour- long focus groups were 

conducted with 50 male and female (10 per group) participants ranging in age from 18-

60y.  Spanish speaking (one male and one female) facilitators were hired to conduct the 

focus groups.  Participants were probed with five questions about how they thought their 

lives could be improved in Manitowoc County.  This study allowed researchers to hear 
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the voice of Latinos and determine changes that could be made to improve the lives of the 

growing population (Malek, 2002).   

 In another study utilizing focus groups, Keim et al. (1999) described the processes 

used and lessons learned through conducting focus groups with low-income Caucasian 

and Hispanic adults and third-grade children in the context of discovering factors leading 

to fruit and vegetable consumption.  Regarding these groups, researchers found that some 

children could not focus longer than thirty minutes during the group.  They recommended 

that the questions remain short and focus group length reduced relative to adult groups 

and possibly introducing some activity half-way through.  The use of a “talking stick” 

which was passed from child to child as they had a turn to speak aided in keeping all the 

children from speaking at once.  Among the adult groups, incentives for participation 

were important to recruitment.  Also a safe and easy-to-get-to environment with provided 

child care was important.  In general, Hispanic participants were less verbal than 

Caucasian participants and more groups needed to be conducted to get the same amount 

of information from the Hispanic participants as the Caucasians.   

 A study conducted by Green and Selman (2005) sought to collect data on food 

workers’ food safety practices and beliefs about factors that affected the safe preparation 

of food.  Eleven focus groups were conducted with food service workers and managers 

from restaurants.  Five groups were conducted with English-speaking food workers 

(n=30), four groups were conducted with English-speaking managers (n=26), and 2 

groups were conducted in Spanish with workers (n=14) whose primary language was 

Spanish.  Each group consisted of 4 to 8 participants.  Participants discussed seven food 

preparation practices – hand washing, prevention of cross contamination, glove use, 
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determining food doneness, hot and cold holding, cooling, and reheating.  These topics 

were chosen because improper implementation has led to outbreaks of food-borne 

disease.  Participants were asked to discuss their current implementation of the seven 

practices and then the moderator read FDA recommendations of proper procedures to 

carry out the practices.  Participants were then asked to discuss factors that influenced 

their ability to engage in these practices as per the recommendations.  Overall, 

researchers found most workers were implementing food handling procedures correctly 

in the English-speaking as well as the Spanish-speaking groups.  Modification of food 

safety practices in response to results of this study and future work could improve the 

safety of foods as a whole.   

 1.3c Focus Panels 

 A variation of the focus group is the focus panel.  A focus panel is essentially an 

experienced focus group where the same focus group convenes 2 to 3 times or where 

participants are experienced with participating focus groups.  Often, the objective is to 

make some initial contact with the group, have some discussion on the topic, send the 

group home to use the product, and then have the group return to discuss the product 

(Meilgaard et al., 1999).  This type of set-up loses the anonymity factor that is seen as 

beneficial in most focus groups.  However, it may work well where general information 

is needed or with cultures that don’t feel comfortable speaking in front of strangers 

(Kreuger, 2000).    

 1.3d One-on-one interviews  

 Qualitative affective tests conducted on a one-on-one basis are appropriate in 

situations in which the researcher wants to understand concepts, practices and/or 
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information from each consumer or the topic itself is too sensitive for a focus group (e.g. 

abortion, teen drug use).  This technique may be appropriate when an issue is very 

personal or emotionally charged.  One-on-one interviews may also be better suited to 

groups like teenagers because they are often easily swayed by group influence.  One-on-

one interviews are deficient of the synergistic discussion found in focus groups.  The 

interviewer conducts successive interviews with up to 50 consumers using a similar 

questions and format for each, but probing in response to each consumer’s answers.  

Notes and video recording are often used to collect responses (Meilgaard et al., 1999). 

 1.3e Preference Testing 

One of the biggest challenges to consumer studies and identification of key 

market drivers of liking and areas for product development or improvement is the 

clarification of consumer terminology.  Research with both consumers and trained 

panelists is necessary to fully and quantitatively define consumer concepts and sensory 

perception.  Combining analytical trained panel results and consumer acceptance results 

provides the qualitative and quantitative information needed for market segment and 

driver identification (Schlich, 1995; McEwan, 1996).  This type of research is called 

preference mapping.  

Preference mapping techniques are commonly used to examine the relationship 

between descriptive sensory data and consumer responses (McEwan, 1996). The two 

main areas of preference mapping are internal preference mapping and external 

preference mapping.  Internal preference mapping is a principal component analysis 

(PCA) of the matrix of hedonic scores across the products (the observations) and the 

consumer (the variables) which is carried out on a covariance matrix to allow for 
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differences in the strength of the consumer preferences to be expressed (Guinard, 1998). 

External preference mapping regresses individual consumer preferences the covariance 

matrix of descriptive or other analytical ratings across products (Schlich, 1995; Guinard, 

1998).  In external preference mapping, the dimensions of the descriptive analysis space 

are the predictor variables while consumer acceptability is the response variable (Schlich, 

1995).  Both internal and external preference-mapping techniques have been 

implemented in an increasing number of research studies (Pagliarini et al., 1997; Hough 

and Sánchez, 1998; Yackinous et al., 1999; Murray and Delahunty, 2000; Richardson-

Harman et al., 2000; Kalviainen et al., 2002; Thompson et al., 2004; Young et al., 2004).  

 Young et al. (2004) applied a developed Cheddar cheese sensory language in 

conjunction with consumer acceptance testing with East and West coast consumers (n= 

100 at each location) on a selection of Cheddar cheeses.   Six specific market segments 

with specific likes and dislikes for Cheddar cheese flavor were identified.  The market 

segments were identical for East and West coast consumers; the only difference was in 

the numbers of consumers within each segment at each location.  Thompson et al. (2004) 

identified three market segments of chocolate milk consumers with specific likes and 

dislikes for chocolate milk flavor and viscosity.  These studies were primarily with 

Caucasian consumers between the ages of 22 and 26 years (Thompson et al., 2004).  

Hough et al. (2002) conducted a study to correlate consumer panel acceptability versus 

trained sensory panel scores for appearance and flavor defects likely to appear during 

storage of whole milk powder.  Consumer panels were conducted in Argentina, Costa 

Rica, and Uruguay.  Differences in acceptability were found between Argentine and 

Uruguayan consumers for oxidized samples, while for lipolysis flavor, Argentine and 
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Costa Rican consumers behaved similarly.  For flavor descriptors, the researchers found 

that when a significant decrease in acceptability occurred, approximately 30% of the 

consumers said they would not consume the product.  

 1.3f Acceptance Testing 

 In acceptance testing, samples are presented either one at a time, in a sequence, or 

in groups (Chambers and Wolf, 1996) and consumers rate specific consumer responses to 

particular sensory attributes (appearance, flavor, texture, etc.) of the product.  The use of 

intensity, hedonic, or “just about right” scales can generate data which can be related to 

descriptive analysis data as in preference mapping (Meilgaard et al., 1999).  The major 

advantage of acceptance tests is that they provide insight into consumer liking or dislike 

of a particular product and provides the researcher with numerical values with which to 

conduct statistical analysis in understanding consumer preferences (Stone and Sidel, 

1993).   

 Young et al. (2004) successfully carried out acceptance testing using a 9-point 

hedonic scale in Cheddar cheeses of varying maturity levels (1-19 months old).  

Researchers found that overall acceptability was highly correlated with overall flavor and 

texture liking.  Six distinct consumer clusters were identified and through merging the 

consumer and descriptive data, researchers found that consumers could distinguish 

“young” and “aged” flavors in Cheddars but both young and mature cheeses were 

perceived by consumers to have intense Cheddar flavor.  In another study with dairy 

products, Koskinen et al. (2003) studied the effects of chemosensory performance among 

the young (n=47, 20-35 years) and the elderly (n=45, 65-82 years) on ratings of just-right 

intensity of odor, flavor, and coolness for yogurts.  The subjects also participated in tests 
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measuring their chemosensory performance.  Hedonic testing of eight yogurt samples 

flavored with 6 or 10% sucrose, 0.2 or 0.8% lemon aroma, and 0.004 or 0.012% menthol 

were included in the study.  Researchers found that young subjects outperformed the 

elderly in chemosensory perception tests and their performance on the tests affected 

hedonic rating of the yogurts by reducing their hedonic scores for liking and certain 

attributes.  The study showed that stimulus-specific losses in the chemosensory acuity of 

the elderly may lead to distorted perception of foods.  Other acceptance/hedonic tests 

have also been conducted (Kalviainen et al., 2002; Thompson et al., 2003; Chapman et 

al., 2001; Hough et al., 2002). 

 

1.4 DAIRY BEVERAGE ACCEPTANCE & PREFERENCE 

 

Flavored product consumption in general population 

 The beverage market in the United States is a highly competitive market with new 

choices and products constantly competing for consumer sales.  It has been a struggle for 

fluid milk sales and consumption to remain competitive.  While the beverage market has 

increased, the percentage share for fluid milk has remained stable (approx. 10 %).  

According to Dairy Foods Magazine, teen dairy consumption rose from 22.0 gallons per 

year in 2001 to 23.5 gallons in 2002.  This trend followed a four year decline in per capita 

teen milk consumption.  Processors and developers are investigating new ways to keep 

teen milk consumption on the increase (Anonymous, 2003).  Flavored milk is seen to 

have a great deal of added value therefore yielding higher profits.  When packaged in 

single serve containers, flavored milk does very well in a variety of channels including 
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convenience stores, food service, and vending.  Recently, skim and lowfat milk products 

showed steady sales while whole milk continues to decline in the general population 

(Anonymous, 2005a).    

Growth of Drinkable Yogurt 

 The cultured product market, encompassing cottage cheese, fermented beverages 

(drinkable yogurts and kefir), refrigerated dips, sour cream, and yogurt, is a $4.2 billion 

industry.  Yogurt possesses more than 50% of this category.  Cultured dairy beverages 

were a $12.6 million dollar industry in 1997 and grew to $86.2 million in 2001.  The 

category was predicted to reach $220.7 million by 2006.  Globally, cultured dairy 

beverages are more prevalent outside the U.S., especially in Japan, Europe and South 

America (Eder, 2003).   

 Cultured dairy beverages are an ideal delivery system for calcium, probiotics, 

prebiotics, and other nutraceuticals.  Drinkable yogurts meet consumer demand for 

portable, hand-held meals that fit an on-the-go lifestyle and as a bonus, deliver all the 

health and nutritional benefits of yogurt (Eder, 2003).  A big trend in the yogurt cup area 

is more ethnic combination flavors, especially tropical and Latin type flavors (Berry, 

2002). Drinkable yogurts are perceived as convenient, delicious, and healthy.  In 2002, 

yogurt was ranked sixth among the top 10 fastest growing categories.  Most popular 

brands include Dannon’s 10-oz Frusion, Yoplait’s 11-oz Nouriche, and Stonyfield Farm’s 

10-oz smoothie yogurt (Berry, 2002).   

 Beverage Acceptance and Preference 

 Various studies have been conducted on dairy beverage acceptance and 

preference.  Beucler et al. (2005) focused on thirst-quenching beverages and successfully 
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created an alternative thirst-quenching beverage utilizing whey permeate, a by product of 

whey protein ingredient production.  The researchers performed descriptive analysis of 

15 commercially available thirst quenching beverages, and prototypes containing 0%, 

25%, 50%, 75%, or 100% whey permeate substitution for water.  After consumer testing 

of the prototypes, researchers found that the formulae containing 25% and 50% were 

comparable in sensory acceptance as commercially available beverages while at the same 

time being a value-added addition to beverages.  

 Chapman and Boor (2001) conducted a study aimed at determining the degree of 

liking of ultra-pasteurized (UP) milk by 6 to 11 year olds.  Researchers compared liking 

of 2% UP milks relative to pasteurized high temperature short time (HTST) 2% milk and 

ultra high temperature (UHT) milks.  Among the two age groups, the mean degree of 

liking of UP milk was rated as slightly below “good”.  HTST was liked the most of the 

three milk types.  The scientists found that the UP milk was liked the least of the three 

milk types.  These results indicated that children prefer conventionally pasteurized HTST 

milk.  

 

1.5 HISPANICS, MARKETING & FOODS 

 1.5a Demographics 

 In the strictest sense, “Hispanic” unites an ethnicity of those who trace their 

ancestry to the Spanish-speaking countries, encompassing nearly 20 nationalities spread 

across the western hemisphere (Decker, 2004).  Several distinctly different Hispanic 

populations exist in the United States: those of Mexican, Puerto Rican and Cuban descent 

and Central and South American immigrants (Decker, 2004).  Of this population, 58% of 
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U.S. Hispanics are Mexican.  Forty-six percent of U.S. Hispanics were born in U.S. while 

5% were born in Puerto Rico and the remaining 49% were born elsewhere.  Sixty-four 

percent of Hispanics surveyed in a Time Magazine study (Anonymous, 2005b) said it 

was very important for them to blend into the larger U.S. society.  In 2005, Hispanics 

accounted for 14% of the US population.  The U.S. Hispanic population has increased 

17% in the past 4 years to 41.3 million.  Hispanics are the country’s fastest growing 

ethnic minority and are projected to account for 46% of all U.S. population growth 

through 2024.   The demographic is increasing at a rate of 7%, or 500,000 households, 

annually, outpacing the U.S. census bureau’s 1999 forecasts (Decker, 2004).  The 

Hispanic population in the U.S. is expected to reach 42 million by 2007 and represent 

21% of Americans by 2020 (Popp, 2004).  Another study estimated that the growth rate 

of the Hispanic demographic is expected to exceed the general population by at least a 

factor of 10 in coming years and will account for one-third of the nation by 2030 

(Decker, 2004).   

 Mexicans accounts for nearly two-thirds of the U.S. Hispanic population, with 

Puerto Ricans and Cubans coming in at 10% and 4% respectively.  Thirty percent of 

Hispanic families have five or more members (Decker, 2004).  Sixty-three percent of 

U.S. Hispanics are immigrants, and depending on age, education, and income levels, 

country of origin, and where they settle, their adjustment to American life can vary 

widely (Decker, 2004).    

 The Hispanic market growth is skewed young.  Two-thirds of all the U.S. 

Hispanics are under the age of 34, whereas only 44% of the general market is less than 34 

years old.  Seventy percent of all Hispanics reside in six states – California (31.1%), 



 

25 

Texas (18.9%), New York and New Jersey (11.3%), Florida (7.6%), and Illinois (4.3%).  

The remaining 26.8% of the U.S. Hispanics are found in other parts of the U.S.  .  

Seventy percent live in one of 12 large metropolitan areas in the US while less than 30% 

of the total population live in one of these urban areas.  More than half of US Hispanics 

live in California and Texas (Arjona et al., 1998).  Their median age is 26 as opposed to 

35 for the rest of the population.  Although median household income is 30% lower for 

Hispanics ($27,000/year vs. $38,000/year for general population) the gap is expected to 

narrow (Arjona et al., 1998).  With the U.S. Hispanic population rapidly growing, 

researchers and product developers should become more in tune with the needs and 

preferences of this demographic. 

 1.5b Marketing to the Hispanic population  

 Most marketers believe that most Hispanic consumers are neither assimilated nor 

isolated, but “acculturated”.  These consumers speak Spanish and English and have taken 

a place in U.S. society, while still celebrating their Hispanic culture. “Acculturation” is 

usually used to describe the way new residents adapt to ways of life in their new country 

(Theodore, 2003).  Acculturation preserves native culture and incorporates it into new 

American culture (Decker, 2004).   Acculturated Hispanics retain core values of their 

traditional culture while adopting many of the behavioral norms of the general U.S. 

market.  The acculturated group usually speaks both Spanish and English.  The 

acculturated market segment is fast-growing at an annual rate of 11.9% per year versus 

3.5% for the consumer market.  (Arjona et al., 1998)  

 The purchasing power of the Hispanic ethnic group continues to get stronger, and 

statistics show that from 1996 to 2001 the average household income for Hispanics 
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increased 55% (Popp, 2004).  In 2004, Hispanic buying power was estimated to be $675 

billion (Popp, 2004).  Another study estimated that collective annual buying power in 

2004 of the Hispanic demographic is $580 billion, touting that approximately 8% more of 

which goes to weekly household food purchases compared to non-Hispanic homes 

(Decker, 2004).   

 Speed and ease of preparation were key factors in food purchasing decisions in 

79% of Hispanic-American families, compared to only 52% of non-Hispanic whites in 

one survey (Decker, 2004).  First generation Hispanics prefer buying fresh foods and cite 

the quality of fresh produce as the number one criteria for choosing a supermarket 

(Decker, 2004). 

 

Consumer behavior among Mexicans vs. Mexican-Americans 

 Mexican-Americans behave differently in the consumer marketplace than 

Mexicans.  Baar (2005) conducted face-to-face interviews with 2,000 Mexicans and 

found that they were less likely to embrace technology and trust advertising than those 

considering themselves Mexican-Americans.  Mexicans were more likely to identify 

themselves as “traditionalists” than Mexican Americans (39% vs. 9%) who tended to 

have less conservative morals.  The study identified 15% of Mexicans as “prosumers” – 

proactive, influential, and information-driven consumers.  The study found a gap in the 

groups’ fondness for technology:  50% of Mexican prosumers considered themselves 

gadget lovers, compared to 24% of Mexican Americans.  In the U.S., Hispanic 

advertisers spent an estimated $3 billion in 2004, an 11% increase from 2003.  This 

figure is expected to rise to more than $3.6 billion by 2007 (Baar, 2005).  Sensitivity to 
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cultural differences is needed when creating a marketing strategy or campaign for 

consumer goods to the Hispanic population.  Hispanics of varying acculturation levels 

may respond differently to certain marketing tactics.   

 1.5c Dairy Foods   

 Dairy products are undoubtedly important in the Hispanic diet.  Hispanic children 

reportedly drink 3.6 glasses of milk versus 2.2 for the general U.S. market (Berry, 

2003b).  Flavored milks represent 39% of milk consumption among Hispanics, as 

compared to 16% for the general market (Berry, 2003b).  Thirty-one percent of Hispanic 

consumers eat yogurt at least once a day, compared with 17% among the general U.S. 

population.  This may be due to the fact that more than 50% of Hispanic yogurt 

consumers eat the product as dessert, as well as breakfast, lunch, or a snack. (Arnott, 

1994).   

 1.5d Beverages  

Beverage consumption 

 Hispanics represent a large ethnic consumer base in the U.S. and account for high 

volume beverage purchases in predominantly mass merchandise outlets (Popp, 2004).  

Many Hispanics in the U.S. enjoy products such as Coca-Cola and Sunny Delight but 

they also tend to consume nectars and imported carbonated soft drinks, preferring 

Hispanic targeted brands such as Senorial Sangria and Jarritos (Popp, 2004).   

 Consumers originally from Mexico prefer sweet flavors and will often pay more 

for brands from their own country (Popp, 2004).  Popular flavors in Mexico include 

Tamarind and Horchata while Caribbean and Central/South American consumers prefer 

coconut and Guanabana.  First generation consumers are less likely to interact with other 
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cultures, creating a barrier for new products.  However, they connect with mainstream 

brands perceived as popular.  Later generation Hispanics are more likely to interact with 

other cultures while maintaining their cultural identity, thereby purchasing mainstream 

and traditional beverages.  Sports drinks are purchased more often by Hispanic 

consumers than non-Hispanics (Popp, 2004).   

 The whole category of Hispanic beverages is little explored.  Breakfast for many 

Mexicans is atole, a thick masa-based drink, drunk warm and sometimes flavored with 

chocolate (in which case it is called champurrado), fruits and nuts, cinnamon, vanilla, or 

piloncillo (Mexican sugar) (Decker, 2004).  Latin-American stores sell atole mixes and 

Hispanic American might like to see products like that available in supermarkets here.  

Horchata, a cool, cinnamon-spiced beverage made from soaked, pulverized rice grains 

and almonds is popular in Mexico.  Supermarkets carry refrigerated versions in flavors 

ranging from vanilla and banana to strawberry and chocolate.  Fruit smoothies and shakes 

attract both mainstream and Hispanic shoppers.  Licaudos, fruit and dairy shakes, are 

more popular with Mexicans while batidos, straight fruit drinks, are popular elsewhere.  

Latin Americans prepare beverages at home by pureeing the raw fresh fruit with sugar, 

water or milk, but manufacturers can use frozen and aseptic purees for a similar effect.  

Texture is crucial to a fruit beverage’s Hispanic appeal and pulp is a desirable attribute 

for many Hispanics (Decker 2004).  Flavors projected to be popular with Hispanics 

include mango flavor blends, guava, carambola (star fruit), jackfruit, pineapple, tamarind, 

and hibiscus orange juice (Brewster, 2002) 
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Beverages targeting Hispanics in the marketplace 

 Arlis Burney (2005) discussed one developer named Gorge Goldsmit who 

successfully developed and marketed two beverages tailored to meet the needs of U.S. 

Hispanics, Aqua de Jamaica and Aqua Tamarindo.  Goldsmit and his colleagues realized 

a niche in the beverage market was not filled and decided to begin development of aqua 

frescas, drinks popular in Mexico.  Although there were some companies in the U.S. 

producing Hispanic beverages, Goldsmit found that these products were not authentic and 

Mexicans living in the U.S. were not willing to purchase them.  The researchers theorized 

that authentic beverages make a stronger emotional connection with Hispanics and while 

these beverages offered not only thirst-quenching qualities but also served as a reminder 

of Mexico’s rich culture, tradition, and history.  Hurdles in the development of such 

products included understanding the cultural concepts, sourcing ingredients, texture 

issues, and developing the appropriate sweetness, flavors, and aromas.  Sensory testing, 

manufacturing and processing were also challenges.  Ingredient integrity and non-

traditional textures lead to differences in expectations between the ethnic and non-ethnic 

market segments.  For example, a genuine tamarind beverage has a texture that contains 

pulp and particulates which assures Hispanic consumers that the product is natural and 

made with authentic ingredients and not just colored or flavored water.  Different ethnic 

populations desire different levels and combinations of sweetness, flavor and aroma.  

Rather than relying on individual taste preferences, it is crucial to select the appropriate 

ethnic panel when conducting consumer and sensory testing.  This is true especially when 

a product primarily is made at home and individual family recipes vary.   
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 Another product produced to specifically target the growing Hispanic population 

is Rosa’s Horchata, from Rosa’s Original (Berry, 2003a).  The line started out with a 

traditional cinnamon flavor, and has extended to melon and strawberry flavors.  Rosa’s 

Horchatas are the first and only horchatas to be sold in shelf-stable, single-serve (15 oz.) 

glass bottles.  Kefir-Leader Lifeway Food Inc. has developed a drinkable yogurt called 

LaFruta.  This single-serve (8-oz) refrigerated plastic bottle reportedly appeals to 

Hispanics because of the sweet flavor and bright colors.  The company recently unveiled 

two authentic flavors: Horchata and Tres Leche (Berry, 2003a).  Mott’s has rolled out Las 

Fuentes Agua Frescas, a line of Mexican beverages, which combine the essences of fruit, 

flowers, legumes, and rice.  Apple and Eve recently added Mango Nectar and Guava 

Nector to its line-up.  Campbell Soup Co. introduced Guava Passion fruit and Mango 

Peach Flavors to its V8 splash line, both possessing a bilingual label (Theodore, 2003). 

 

Large Companies marketing beverages to Hispanics 

 Dr. Pepper recently launched its first Hispanic campaign (Wentz, 2005).  The 

challenge was to find a concept that worked with both acculturated Hispanics who grew 

up drinking Dr. Pepper and recent immigrants, to which the product was new.  With great 

competition from Coca-Cola and Pepsi, the task was even more difficult.  According to 

marketing representatives from Dr. Pepper, acculturated Hispanics speak English and are 

part of the American mainstream but identify with their Hispanic heritage while watching 

mainstream television.  Non-acculturated Hispanics, those whom have been in the U.S. 

less than 5 years, speak mostly Spanish and the marketers saw this as a product launch.  

Hispanics generally consumed more fruit flavored beverages than non Hispanics, and 
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acculturated Hispanics consumed 62% more Dr Pepper than the general market 

population.  Dr. Pepper believes that the Hispanic market is their biggest growth 

opportunity.  Dr. Pepper employed various marketing strategies to target both 

acculturated and non-acculturated Hispanics including blind tasting and television and 

radio commercials specifically targeting them.  Cadbury Schweppes’ brands are 

conducting focus group studies on 7Up, Sunkist, and Squirt with Hispanic consumers.  

Non-carbonated beverages are further behind in their reach to Hispanic consumers.  For 

example, Snapple has no Hispanic effort currently but planned to add efforts in 2006 

(Wentz, 2005). 

1.6 PROPOSED RESEARCH 

 The overall objective of the proposed research is to qualitatively and 

quantitatively define market opportunities (new products areas or product improvement) 

for dairy beverages for Hispanic markets.  Both qualitative and quantitative research 

approaches will be used.  The first objective is to qualitatively identify areas for 

improvement or new product development in the dairy beverage area for Hispanic 

markets through the use of focus groups and questionnaires.  The second objective of this 

research is to quantitatively identify specific product drivers for dairy beverages for 

Hispanic markets.  Results from the focus groups will be combined with descriptive 

analysis and consumer acceptance testing with commercial and prototype beverages to 

identify specific market drivers for dairy beverages for Hispanic consumers.  Drinkable 

yogurts and chocolate milks are the beverages selected for the focus of this research. 
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ABSTRACT 

The drinkable yogurt marketplace is a competitive and growing category in the 

dairy industry.  Understanding sensory differences is critical for understanding the 

product and ultimately consumer preference.  The objective of this study was to identify 

and define the sensory characteristics of commercial drinkable yogurts and link these 

specific sensory attributes to consumer preferences among Caucasian, African-American, 

and Hispanic consumers in the United States.  Focus groups with each ethnic group 

(n=10 for each group) were conducted to gain insights into perceptions of drinkable 

yogurts.  A descriptive sensory language was identified to document the sensory 

properties (visual, flavor, and mouthfeel) of drinkable yogurts.  Thirteen commercial 

drinkable yogurts (strawberry flavor) were subsequently evaluated by a trained sensory 

panel using the developed sensory language.  Five representative yogurts were chosen for 

consumer testing by each ethnic group (minimum of 75 consumers per group). Both 

internal and external preference mapping was conducted to identify key drivers of liking.  

Drinkable yogurts were differentiated by descriptive analysis (p<0.001) in visual, flavor 

and mouthfeel attributes.  Variability was observed in consumer acceptability across the 

three ethnic groups (p<0.05), but these differences were small in comparison to 

differences observed among three identified consumer preference clusters regardless of 

ethnicity (p<0.05). Key drivers for all three clusters were natural strawberry flavor/aroma 

and sweet taste.  The influence of intensity changes in these three drivers along with the 

presence/absence of other attributes differentiated the three clusters.  Acceptability varies 

widely among consumers and drinkable yogurts with specific flavor and physical 
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properties could be marketed to specific target market segments.  The results indicate that 

these consumer clusters are not defined solely by ethnicity. 

 

Key Words :  food preference, yogurt, drinkable yogurt, ethnic foods 
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INTRODUCTION 

Yogurt possesses 50% of the cultured product market sales which comprises 

cottage cheese, fermented beverages (drinkable yogurts and kefir), refrigerated dips, sour 

cream, and yogurt.  Drinkable yogurt is defined as a dairy-based yogurt that is drinkable 

and in a liquid form that may or may not include fruit or fruit flavoring.  Drinkable 

yogurts are a relatively new yogurt category in the United States.  Many products that are 

drinkable yogurts are positioned as yogurt smoothies.  Manufacturers do not have rigid 

distinctions between the two types of beverages.  The term smoothie can help bridge the 

gap for consumers that are familiar with yogurt, but not in its drinkable format 

(Anonymous, 2006).  Drinkable yogurts meet consumer demand for portable, hand-held 

meals and/or snacks that fit an on-the-go lifestyle.  Additionally, they are perceived to 

deliver all the health and nutritional benefits of regular yogurt (Eder, 2003).  Cultured 

dairy beverages were a $12.6 million dollar industry in the United States in 1997 and 

grew to $86.2 million in 2001 (Eder, 2003).  Annual global sales of drinkable yogurt rose 

18.4% to $7.76 billion from mid-2005 to mid-2006 (Anonymous, 2007b). Drinkable 

yogurt was the fastest growing food and beverage category purchased by consumers 

worldwide from 2005-2006 and consumption of drinkable yogurt increased by 18% and 

exhibited growth in 40 of the 45 markets measured (Anonymous, 2007a).   

Previous sensory studies have addressed sensory properties and consumer 

acceptance of yogurt.  Barnes et al. (1991a) conducted descriptive analysis and consumer 

testing of strawberry, raspberry, lemon and unflavored yogurts and sought to determine if 

overall consumer acceptability was affected by sweetness and sourness intensity.  Overall 

acceptability was significantly correlated with sweetness intensity and 
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sweetness:sourness ratio for strawberry and raspberry yogurt.  A few studies have been 

conducted regarding the perception of different consumer groups for yogurt.  Ward et al. 

(1999) conducted a strawberry yogurt market analysis on acceptance drivers for children 

in Spain.   Kalvianinen et al. (2003) investigated the relative importance of texture, taste 

and aroma on preferences of a yogurt-type snack food in the young and elderly.  Even 

fewer studies have been conducted regarding the sensory properties of liquid or drinkable 

yogurt.  In one such study, Tsuchiya et al. (2006) compared the satiating power of 

semisolid and liquid yogurts with fruit beverages and dairy fruit drinks.  They found no 

difference in satiety rating among drinkable versus semisolid yogurt.  Bogue and Ritson 

(2005) integrated marketing and sensory methodologies to understand consumer 

perception of strawberry yogurt of varying fat contents.  They determined that consumers 

preferred lower fat dairy products and that the use of marketing and sensory 

methodologies together gave a more complete picture of product preference.   

Today, almost 70 million of the United States population, which numbers over 

300 million, identify themselves with an ethnic group other than Caucasian.  Minorities 

now control almost $900 billion in annual spending which is an increase in more than 

$420 billion since 1990.  Among minorities, the census bureau estimates that the African-

American population grew between 16 and 22% through the 1990’s as compared to 13 

percent for the total population (Raymond, 2001).  The U.S. Hispanic population has 

increased 17% in the past 4 years to 41.3 million.  Hispanics are the country’s fastest 

growing ethnic minority and are projected to account for 46% of all U.S. population 

growth over the next 20 years (Decker, 2004).  To our knowledge, there is no published 

research about preferences and attitudes towards drinkable yogurt among different 
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consumer ethnic groups.  The cur rent study sought to identify key sensory drivers for 

drinkable yogurts in the United States.  Strawberry flavor was chosen as the focus of this 

study since it remains the most popular yogurt flavor.  Our specific objectives were to 

identify and define the sensory characteristics of commercial drinkable yogurts and link 

these specific sensory attributes to consumer preferences among Caucasian, African-

American, and Hispanic consumers in the United States.  The study was accomplished by 

descriptive analysis of drinkable yogurts followed by focus groups and quantitative 

consumer testing with each ethnic group. 

 

MATERIALS & METHODS 

Descriptive sensory analysis  

All sensory testing was conducted in compliance with the NCSU Institutional 

Review Board for Human Subjects Approval.  A broad spectrum of commercial 

drinkable yogurts (n=13) including national, regional and local brands were selected 

based on fat content, availability and strawberry flavor (Table 1).  All products contained 

live and active cultures, and milk or cultured milk was the first ingredient.  Twelve 

panelists were selected based on experience with sensory analysis of dairy flavors, 

interest and availability.  Each panelist (1 male, 11 female) had at least 120 h of previous 

experience in sensory analysis of dairy products including yogurts using the SpectrumTM 

descriptive analysis technique (Meilgaard et al., 1999).  Four 2 h training sessions were 

conducted to focus on the sensory properties of strawberry drinkable yogurts.  Flavor, 

texture, and color terms identified by the panelists are listed (Table 2).  Throughout 

training sessions, panelists evaluated and discussed an array of commercial strawberry 
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drinkable yogurts to clarify descriptor concepts and to consistently rate product attributes.   

Analysis of variance of data collected from the last part of training indicated that the 

panel and panelists could consistently use the attributes to differentiate the products. 

Descriptive analysis was conducted by each panelist in triplicate on each yogurt in 

a randomized block design.  Samples (45 ml) were served in 59-mL plastic cups fitted 

with plastic lids (Sweetheart Co., Owings Mills, Md., U.S.A.) and labeled with random 3-

digit codes.  Samples were served at 5 +/- 2 C.  Panelists evaluated yogurts individually 

using paper ballots in an odor-free room dedicated to sensory analysis.  Five samples 

were evaluated per session with a 3 min break between each sample.  Ambient 

temperature, deionized water was available for palate cleansing.   

 

Instrumental measurements  

Instrumental color, viscosity, and pH values were determined for the 13 

strawberry drinkable yogurts.  Color (Hunter values, Lab) was measured in duplicate for 

each yogurt using a Minolta Chromameter CR-300 (1991 Minolta Camera Co., Ramsey, 

N.J., U.S.A).  Product was strained through cheesecloth before testing to remove seeds 

and fruit pieces.  A 20 mL sample of each filtered product was placed in the large side of 

a 60 X 15 mm polystyrene petri dish (Falcon brand, Becton Dickinson Labware and Co., 

Franklin Lakes, NJ, U.S.A.) and placed on the machine for analysis.   

Viscosity measurements were determined in duplicate using a StressTech 

controlled stress Rheometer (ATS Rheosystems, Bordentown, NJ/Rheologica 

Instruments AB, Lund, Sweden) with a CC 25 Searle assembly.  All samples (15 mL) 

were pre-sheared for 60 s at 30 s-1.  Apparent viscosity was measured at 5C as shear rates 
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were increased from 0.1 to 100 s-1 over 300 seconds.  Shear rate data were fitted to a 

power law model to obtain K (viscosity in Pa-sN) and n (consistency index which is 

unitless).  K indicates viscosity (Pa-sN) at a shear rate of 1 while n measures flow 

behavior (Newtonian vs. non-Newtonian).  An n value of one indicates Newtonian flow 

behavior.  As n decreases (values between 0 and 1), non-newtonian flow behavior is 

observed (shear thinning).    pH of yogurts was measured using a Mettler-Toledo 

SevenEasy pH meter (Mettler-Toledo Inc., Columbus, OH U.S.A.).  Samples (100mL) 

were analyzed in duplicate at 5C.   

 

Qualitative Consumer Testing   

Focus groups were conducted with African-Americans, Caucasians and Hispanics 

to gain a better understanding of attitudes toward drinkable yogurts, usage, and 

consumption patterns and to guide in developing the consumer ballot.  Three focus 

groups were conducted, one with each ethnic group.  African-Americans (10 females, 18-

34 y) Caucasians (10 females, 18-34 y) and Hispanics (10 females, 18-45 y) were 

selected based on ethnicity and interest.  Participants were consumers of dairy products, 

who consumed regular yogurt at least a few times per month, and were the primary 

shopper for the household.  Focus groups lasted approximately 1.5 h.   

 

An experienced moderator led the participants through a pre-determined discussion 

guide.  Subjects were first asked about their consumption habits of drinkable yogurt 

(frequency, on what occasions, likes, dislikes, etc.).  Questions then focused on attitudes 

and flavor preferences followed by tasting of 5 commercial strawberry drinkable yogurts 
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and discussion of each product.  Participants were given the samples in clear plastic cups 

with assigned 3-digit codes.  Appearance and visible thickness in the cup were discussed 

before tasting.  Upon tasting, participants were asked to discuss the flavor intensity, 

sweetness and thickness in mouth for each product.  Focus groups were video and audio 

recorded and notes were taken by two observers.  After the groups, the moderator and 

observers convened to discuss main themes from the group.  Key points (those issues 

mentioned by 2/3 or more of participants) from focus groups were used to develop the 

consumer questionnaire and ballot. 

 

Quantitative Consumer testing 

Based on the descriptive sensory results, including examination of principal 

component biplots, product mean intensities, presence/absence of fruit bits and rankings 

of sweet taste, color intensity, strawberry flavor, and viscosity, five representative 

yogurts were selected for consumer testing with the three ethnic groups.   Consumer 

testing with African-American, Caucasian, and Hispanic consumers took place on three 

separate days.  African-American and Hispanic consumers were recruited through emails 

and personal communication and testing took place at local churches (Raleigh, NC) in 

rooms temporarily dedicated to consumer testing.  Paper ballots were used to collect 

responses.  Caucasian consumers were recruited through personal communication, paper 

flyer advertisements, and emails.  Testing was conducted in the department of Food 

Science (NCSU, Raleigh, NC) in temperature controlled booths dedicated to consumer 

testing.  Responses were collected using Compusense Five v4.6 (Compusense, Guelph, 

Ontario, Canada). 
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Consumers were screened for allergies before tasting and were self- reported 

consumers of yogurt and/or drinkable yogurt.  Consumers were provided with consent 

forms consistent with NCSU Human Subjects approval and a usage and attitude form for 

collection of demographic information prior to product evaluation.  Each consumer 

evaluated the five drinkable yogurts in one session.  Yogurts (60 mL) were dispensed into 

5-oz clear plastic cups (Sweetheart Cup Co.) numbered with 3-digit codes.  Yogurts were 

presented individually in a randomized balanced order.  During Hispanic consumer 

testing, three native Spanish speakers were used as translators as needed and assisted 

participants with the screener and ballot.  Screeners and ballots were available in English 

and Spanish and use was at the choice of the consumer.  Hispanic consumers spoke at 

least some English and had lived in the United States at least 2 y.  Each consumer 

evaluated each drinkable yogurt for overall liking, appearance liking, color liking, 

texture/thickness liking, sweet taste liking, and strawberry flavor liking using a 9-point 

hedonic scale with 9 = “like extremely” and 1= “dislike extremely.”  Consumers received 

food treats and grocery store gift cards as incentives. 

 

Statistical Analysis 

Descriptive analysis results and instrumental measurements were evaluated by 

analysis of variance with Fisher’s least significant difference (LSD) as a post hoc test to 

determine product differences (SAS, v 9.2, Cary, NC).  Selected descriptive attributes 

and instrumental means were evaluated by correlation analysis to determine if linear 

relationships existed (SAS).  Descriptive analysis data were also evaluated by principal 
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components analysis to visualize overall differences among products (SAS).  Consumer 

data were initially evaluated by two-way analysis of variance with means separation 

(least square means) to determine if differences existed between the treatments and ethnic 

groups.  Main effects and interactions were evaluated (SAS).  All analyses were 

conducted at the 95 % confidence level unless otherwise indicated. 

 

For preference mapping, consumer data were first segmented.  Two-step cluster 

analysis (TCA) was performed on each consumer liking ratings for all attributes (overall 

liking, aroma liking, texture liking, color liking, sweet taste liking and strawberry flavor 

liking).  TCA was performed using Log- likelihood as a distance measure and the number 

of segments was automatically determined using the combination of changes in Akaike’s 

information criterion (AIC) and greatest changes in the distance when clusters were 

divided sequentially (SPSS, 2001; Chiu et al., 2001; Zhang et al.,1996;  Banfield and 

Raftery, 1993).  Discriminant analysis (DA) with cross-validation confirmed and 

determined final segmentation with TCA solutions with at least 90 % correct allocation.  

In addition, DA also determined discriminating liking scores that significantly maximized 

the differences between the segments.  TCA and DA were performed using SPSS® 

version12.0 (Chicago, IL, USA).   

 

After segmentation, Partial Least Squares regression 2 (PLS2) was used to 

construct external preference maps for each consumer segment.  PLS2 focuses on 

explaining the variation in consumer overall liking patterns (Y-matrix; product = row, 

overall liking of consumers within each segment = column) by using only the portion of 
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the information obtained from descriptive analysis (X-matrix; product = row, sensory 

attribute means = column) (Biasioli, 2001; Martens and Martens, 2001).  Important 

attributes were selected using the Jack-knife method.  PLS2 and Jack-knife optimization 

methods were performed using the Unscrambler® version 9.2 (CAMO, Oslo, Norway).     

 

After segmentation, liking profiles of all liking attributes for each segment were 

generated.  Means of liking attributes were estimated using repeated measurement 

ANOVA (consumer rating of each sample= within subject effect/repeated measure and 

segment = between subject effect).  Tukey’s highly significant difference multiple 

comparison test was performed on significant sample effects for each liking attribute at 

the 95% confidence level.  The same analysis was performed to test the differences 

between ethnicities.  The profile plots (X= samples, Y = estimated liking scores) between 

segments and ethnicity were compared visually.  Repeated measures ANOVA was 

performed using SPSS® version12.0 (Chicago, IL, USA).   Frequency counts were 

tabulated, and reports for all demographic and purchasing habit information were 

generated.  The Pearson Chi-square test was used to identify significant associations and 

trends between preference segments/ethnicities and demographic and purchasing habits 

(SPSS).     

RESULTS & DISCUSSION 

Descriptive Analysis 

The thirteen strawberry drinkable yogurts were differentiated using the identified 

descriptive language (Table 3, Figure 1).  Four principal components (PCs) explained 

86% of the variability, 68 % on the first two components (Figure 1).   Based on the 
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eigenvector loadings (not shown) PC1 (44 %) differentiated drinkable yogurts by sour 

and bitter tastes and sour aromatic (orthonasal aroma) and dairy sour flavors (positively 

loading) and color, sweet aromatic (orthonasal aroma) and sweet taste (negatively 

loading).  PC2 (23%) separated products by artificial strawberry flavor and astringency 

(positively loading) and strawberry aroma (orthonasal aroma), natural strawberry flavor, 

and milkfat flavor (negatively loading).  PC3 (12%) consisted of visible homogeneity 

(positively loading) and old ingredient and vitamin flavors and aftertaste intensity 

(negatively loading).  PC4 (7%) differentiated product by visual and in-mouth viscosity 

and other fruit flavor (positively loading), and herbal/minty (negatively loading) (results 

not shown).  Some attributes were only noted in a few products (Table 3).  Other fruit 

flavor (flavor other than strawberry) was present in half of the products evaluated.  

Herbal/minty flavor was detected in two of the products and old ingredient and bitter 

taste were only detected in different single products.  Wide variability in the sensory 

characteristics of strawberry drinkable yogurts was observed and the products chosen for 

consumer testing were representative of this variability.    

Instrumental measurements 

The viscosity, pH and color of strawberry drinkable yogurts were differentiated 

(p<0.05).  A wide range of viscosities (Table 4) and Newtonian versus non-Newtonian 

flow behavior were observed among the products. Instrumental viscosity was positively 

correlated with visual (r2=0.81, p<0.05 ) and in-mouth (r2=0.78, p<0.05 ) viscosities.     

Visual and in-mouth viscosity were also positively correlated (r2=0.90, p<0.05). Similar 

correlations were reported by Pollen et al. (2004) when evaluating sensory and 

rheological relationships among a variety of fluid and semi-fluid foods.   A wide range of 
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color values (Hunter color) were observed (Table 5).   pH of the strawberry drinkable 

yogurts ranged from 3.76-4.34 and was not correlated to sour taste intensity (r2=0.15, 

p=0.194).  Recent studies have suggested that sour taste perception is not a function of 

pH (Johannesmeier et al., 2005). 

 

Focus Groups  

Hispanic participants tended to consume drinkable yogurt more frequently (2 to 4 

times per week) than African Americans or Caucasians and drinkable yogurt (as well as 

regular yogurt) was clearly a more common part of their diet.  The Hispanic population’s 

yogurt consumption is 33% higher than that of the general population (Arnott, 1994).  In 

the Hispanic population, 31% consume yogurt at least once a day as compared to 17% by 

the general U. S. population.  One reason for higher yogurt consumption may be that 

Hispanic consumers eat yogurt as a dessert, breakfast item, with lunch and often as a 

snack (Arnott,1994). 

Drinkable yogurts were most often consumed by all participants as an “on-the-go” 

meal or snack, particularly at breakfast.  When asked what they liked about drinkable 

yogurt, “more vitamins and minerals than other beverages (including milk)”, “healthy”, 

and “contain beneficial protein” were most frequently mentioned.  These perceptions are 

consistent with the marketing image of these products: drinkable yogurts and cultured 

dairy products provide a convenient, delicious and healthy option that meet consumer 

needs for portable, on-the-go foods with the health benefits of yogurt, such as vitamins 

and minerals (Berry, 2003; Eder, 2003).  Additionally, participants thought the products 

were flavorful and there were a variety of interesting flavors.  African-American and 
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Caucasian groups noted the presence of active cultures in drinkable yogurts while 

Hispanics did not.  Complaints about drinkable yogurt included that they were often too 

sweet, packaged in containers that were too small, were high in calories and/or sugar and 

expensive relative to solid yogurt and other dairy beverages.   

When asked if fruit bits (small to medium in size) were appealing, most 

participants thought they were desirable and/or acceptable and contributed to a natural 

appearance.  In general, all participants preferred natural, not too sweet products with 

fruit flavors/colors and bits of fruit.  All participants wanted/expected a product 

considerably thicker than milk but still pourable and drinkable.  Popular flavors 

mentioned by all groups were strawberry, peach, mixed berry, vanilla, and banana.  When 

asked what flavors they would like to see, the group comments were different.  

Caucasians and African Americans tended to desire fruit combinations, more intense 

versions of current flavors, and were more daring in flavor concepts (chocolate chip, 

apple, key lime pie, etc). Hispanic tended to desire tropical flavors such as passionfruit, 

guava, mango, papaya, pina colada and coconut which are more available in their 

countries of origin.  Noted flavors that have been found to be popular with Hispanics in 

food products are often those from their countries of origin such as mango, pineapple and 

hibiscus-orange and industry observers predict these tropical flavors will become more 

popular (Brewster, 2002).  It is important to emphasize that all of these observations were 

qualitative results from a small number of individuals.  These results were used to 

compare with previously published literature and to guide in the development of the 

quantitative consumer ballot.   
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Quantitative Consumer Testing 

Demographic characteristics of consumers were similar to focus group participant 

profiles (Table 6).  Consumption frequency of yogurt and drinkable yogurt was higher for 

the Hispanic population with a large portion of this population consuming these products 

at least once per week.  African-American regular yogurt consumption was higher than 

Caucasians, but African-American consumers consumed drinkable yogurt the least of the 

three ethnic groups.  Not surprisingly, age, education, income level, citizenship (for 

Hispanics), yogurt consumption, and drinkable yogurt consumption were variable 

between the three ethnic groups (p<0.05).  Factors influencing purchase of yogurt and 

drinkable yogurt were different between the three ethnic groups (p<0.05) (results not 

shown).  Flavor and price were equally important to Caucasian consumers in purchase 

factors (87 and 85 % of respondents) while flavor alone was selected as the most 

important purchase factor by African Americans and Hispanics (73 and 82 % of 

respondents).  Brand awareness was also different for the three ethnic groups (p<0.05).  

All three groups were generally aware of and indicated purchase of Dannon and Yoplait 

brands.  Caucasian consumers were more aware of organic brands (e.g. StoneyField 

Farms) and store brands and indicated more frequent purchase of these products.  This 

difference in awareness of organic brands may represent differences in income since 

higher income consumers are more likely to purchase organic products.  A chi square test 

between yogurt and drinkable yogurt consumption was not significant (p>0.05) 

suggesting that yogurt and drinkable yogurt are distinct products to consumers and 

confirming focus group results. 



  

53 

Consumer liking scores were distinct for the five products and they were impacted 

by ethnicity (p<0.05) (Table 7), but the differences between ethnicity were generally 

subtle (Table 7, Figure 2) and occurred primarily for products 6 and 8.  Product 8 was 

scored higher in overall liking and other attributes by Hispanic consumers compared to 

African American and Caucasian consumers.  Product 8 was shown through descriptive 

analysis to have high color intensity, artificial strawberry flavor and an herbal/minty note 

(Table 3) suggesting that these attributes are not negative to Hispanic consumers or that 

they do not negatively impact liking as much for Hispanics compared to African 

American or Caucasian consumers.   Product 6 was scored lower in overall liking and 

other attributes by African Americans compared to Hispanic and Caucasian consumers 

(Table 7), and this product received very low overall acceptance ratings (< 4.5/9) by all 

ethnic groups).  Product 6 was profiled by trained panelists as very thick, low in 

strawberry aroma and very sour tasting (Table 3).  These characteristics were specifically 

noted as objectionable by Afr ican-American focus group participants.  These results 

suggested that too thick viscosity is a “negative driver” for liking among all consumers 

for this product category.  Liking attributes of the other three products were consistent 

between the three ethnicities.   

Cluster analysis was applied to explore consumer segmentation since there were 

not distinct differences associated with ethnicity and to explore the homogeneity among 

consumers.  Three distinct consumer clusters were identified.  Membership within the 

clusters was not exclusive to ethnic group, although there were differences in the 

distribution of ethnic groups among the three consumer clusters (p<0.05).  Caucasians 

were primarily in cluster 1, Hispanics were primarily in cluster 2 and African Americans 
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were evenly distributed between clusters 1 and 2 (Table 8).  Cluster 3 was equally 

distributed among the three ethnic groups (Table 8).  Age, education, income level, 

citizenship (for Hispanics), yogurt, and drinkable yogurt consumption were variable 

between the three ethnic groups (Table 6), but did not have any relationship with 

consumer cluster membership (p>0.05).    

In contrast to ethnicity-specific differences which were small, the differences in 

liking profiles between the clusters was more distinct (Figure 3, Table 9).  Based on PLS 

analysis, natural fruit flavor and sweet taste were general drivers of liking for all three 

clusters.   Figure 4 shows the PLS2 from group or cluster 2 consumers as an example.  

The descriptive attributes natural strawberry flavor, strawberry aroma and sweet taste are 

associated with principal component 1 which is also where the majority of consumers are 

located.  Discriminant analysis was applied as a method to validate results observed from 

cluster analysis.  Discriminant analysis is a classification technique for grouping 

observations or variables into predetermined classes.  In the current study, we applied this 

technique to confirm that consumers could be classified or grouped according to the 

attribute ratings that clustered the consumers.  The results can be displayed as a biplot 

with the linear combinations of liking attributes that correctly allocated the consumers 

(Figure 5).  Discriminant analysis was able to place consumers into the 3 identified 

clusters with 92 % correct allocation, confirming the 3 consumer clusters (Figure 5).  

Figure 5 also visually confirms that the largest number of Hispanic consumers are located 

in cluster 2.    

From the discriminant analysis functions (the linear combinations of liking 

attributes that were able to correctly group the consumers) and examination of Table 9, 
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the three clusters were separated based on liking attributes of product 2, overall and 

aroma liking of product 8 and overall liking of product 11 (discriminant function 1, 

Figure 5) and attribute likings of product 8, sweet taste liking of products 4 and 6 and 

strawberry liking of product 4 (discriminant function 2, Figure 5).  Descriptive analysis 

(Figure1) characterized high intensities of natural strawberry flavor in products 2 and 11.  

Product 4 was characterized by high intensities of other fruit and artificial strawberry 

flavors and a low natural strawberry flavor.  Product 8 was differentiated by a distinct 

herbal/minty flavor, a high color intensity and was sweetened with an artificial sweetener 

which may account for its high aftertaste intensity and astringency relative to other 

products evaluated.  Product 6 had high intensities of dairy sour flavor and sour taste and 

a low sweet taste intensity.   Based on these products and attribute differences, the three 

consumer clusters were characterized. Cluster 1 consumers were drinkable yogurt likers.  

These consumers liked drinkable yogurts that displayed moderate/high intensities of fresh 

fruit flavor and sweet taste.  Other flavors (e.g. herbal/minty) were not liked nor was 

excessively high sweet taste.  Cluster 2 consumers were drinkable yogurt lovers.  These 

consumers loved drinkable yogurts in general. Drinkable yogurts with moderate/high 

intensities of fresh fruit flavor and sweet taste were liked but so were products with 

intense color, other fruit flavors, and products with artificial sweeteners. Consumers in 

cluster 3 were designated drinkable yogurt hard sells.  Although consumers in cluster 3 

consumed yogurt and drinkable yogurt, sensory properties did not appear to largely 

influence liking.  It is possible that these consumers purchase or consume these products 

for reasons other than flavor such as health or convenience. 
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Barnes and others (1991b) studied the consumer acceptability of yogurt as related 

to sweetness and sourness ratings through descriptive analysis.  They reported  that 

consumer liking was significantly correlated with sweetness intensity and 

sweetness:sourness ratio for strawberry stirred yogurts.  In general, as sweetness 

increased in the yogurts, consumer acceptance increased.  These results are consistent 

with focus group and hedonic testing results of the current study.  A large number of 

consumers (clusters 1 and 2) preferred products with high sweetness.  Both focus group 

results and hedonic results also indicated that products that were “too sour” were disliked.   

 

CONCLUSIONS 

Descriptive sensory analysis of strawberry drinkable yogurt revealed differences in 

sensory properties.  Qualitative focus groups and quantitative consumer testing results 

with each ethnic group were complimentary and consistent.  Differences in liking among 

the three ethnic groups for strawberry drinkable yogurts were distinct, but generally 

small.  More pronounced differences were found when cluster analysis was performed.  

This technique showed three distinct consumer clusters each with different ethnic 

constitutions: drinkable yogurt likers, drinkable yogurt lovers, and drinkable yogurt hard-

sells.  The results of this research can be used by product developers to meet the needs of 

specific consumers based on ethnicity and consumer segment. 
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Table 2.1.  Strawberry drinkable yogurts evaluated in the study 
 

Product Product 
Fat % 
(w/v) 

1 National brand smoothie – fat Free 0% 
2 National brand smoothie 1%  
3 National brand smoothie - low fat 1% 
4 National brand smoothie - light 0%  
5 National brand smoothie – vitamin fortified 0% 
6 National brand probiotic dairy beverage 1%  
7 Store brand smoothie - lowfat 1% 
8 Store brand smoothie - nonfat 0%  
9 National brand drinkable yogurt - lowfat  2% 
10 National brand smoothie   0% 
11 National brand smoothie 1%  
12 National brand probiotic dairy drink 1.5% 
13 National brand smoothie 0% 

 
All products contained live lactic acid bacteria (per label) and milk or cultured milk was 
the first ingredient on the label. 
Products in bold were products selected for consumer testing  
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Table 2.2.  Descriptive sensory language for strawberry drinkable yogurts.  
Term Definition Reference 

Visual terms    

Visible Viscosity1 
Visible thickness upon swirling 3 times 

in the sample cup 
Water = 1, Heavy 

cream =3 

Visible Homogeneity 

Degree to which the visible color is 
homogenous and consistent, lacking 
fruit bits, pieces and/or seeds, color 

swirls  

 

Color Intensity Saturation of color  
Orthonasal aroma terms    

Sweet Aromatic Sweet aromatic, not strawberry   

Strawberry aromatic 
Aromatics associated with fresh and/or 

artificial strawberry flavor 
fresh cut 

strawberries 

Dairy sour aromatic 
Aromatics associated with fermented 

dairy products   

Terms evaluated in mouth   

In-mouth Viscosity1 
force required to draw the sample from 

a spoon with the lips 
Water = 1, Heavy 

cream = 3 
Milkfat/lactone  Aromatics associated with milkfat  Heavy Cream 

Dairy/sour  
Sour aromatics associated with 

fermented dairy products 
Plain low fat 
yogurt  

Artificial strawberry 
Aromatics associated with artificial 

strawberry flavor 
Hershey's 

Strawberry syrup 

Natural strawberry 
Aromatics associated with fresh cut or 

frozen strawberries 
fresh cut 

strawberries 

Other fruit  

aromatics associated with fruits other 
than strawberries such as bananas, 

peaches from natural and/or artificial 
sources  

 

Herbal/Minty 
Aromatics associated with fresh cut 

vegetation such as mint and green grass Fresh mint 

Old Ingredient 
Aromatics associated with old dairy 

ingredients such as stored milk powder 

Skim milk 
powder stored for 

36 months, 
reconstituted at 

10% (w/v) solids 

Vitamin 
Aromatics associated with vitamins 

and/or mineral supplements  

Enfamil-liquid 
polyvisol 
vitamins 

Overall aftertaste intensity 
the intensity of any aftertaste (up to 1 
minute after expectoration or swallow)  

   

Sweet1 
fundamental taste sensation elicited by 

sugars 
5 % sucrose 

solution 

Salty1 
fundamental taste sensation elicited by 

salts  5% NaCl solution 
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Table 2.2 continued. 

Sour1 basic taste associated with acids 
0.08 citric acid 

Solution) 

Bitter1 
basic taste associated with caffeine and 

alkaloids 
0.08% caffeine 

solution 

Astringent1 
Drying, drawing or puckering of the 

mouth surfaces 
0.5% alum 

solution  

Metallic 
chemical feeling factors associated with 

metals   

1 taken from Meilgaard et al., 1999 
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Table 2.3.  Descriptive means of drinkable yogurts 
 

Product 
Code 

Visual 
Viscosity Homogeneity Color 

In-mouth 
Viscosity 

Strawberry 
Aroma 

Sour 
Aroma 

Sweet 
Aromatic  Milkfat 

Dairy 
Sour  

Artificial 
Strawberry 

Flavor 

1 3.7 10.8 5.7 2.7 3.1 2.3 2.8 1.8 2.1 2.2 
2 3.3 12.4 4.6 2.3 2.5 2.4 2.4 1.6 2.3 1.6 
3 3.2 12.9 3.6 2.3 2.2 2.1 2.7 1.7 2.2 1.5 
4 3.8 14.9 4.1 2.9 2.1 1.8 3.0 1.6 2.0 3.3 
5 6.3 9.9 3.1 4.7 2.1 2.6 2.0 1.8 2.2 1.0 
6 6.6 14.9 1.6 5.4 0.7 3.5 1.3 2.2 3.9 0.7 
7 4.8 10.4 2.4 3.0 2.6 2.8 2.1 2.1 2.2 1.1 
8 3.0 13.0 6.9 2.3 2.2 2.4 2.4 0.5 2.4 2.1 
9 4.7 13.1 4.1 3.3 2.6 2.4 2.9 1.9 2.4 1.6 

10 3.7 14.7 7.7 3.2 2.4 1.8 2.8 1.5 2.0 2.4 
11 6.1 13.1 2.2 4.0 3.4 2.8 2.4 2.5 2.1 0.9 
12 4.1 13.3 2.7 2.9 1.7 2.6 1.9 1.2 2.4 1.3 
13 3.8 14.0 5.3 2.8 2.0 1.7 2.3 0.9 1.9 2.0 

LSD 0.7 1.1 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.5 
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Table 2.3 continued. 
 

Product 
Code 

Natural Strawberry 
Flavor 

Other 
Frui t 

Flavor 

Herbal 
Minty  

Old 
Ingredient 

 
Vitamin Aftertaste 

Intensity 
Sweet 
Taste  

Sour 
Taste 

Bitter  Astringent 

1 1.8 1.5 ND ND ND 2.2 5.9 3.2 ND 1.9 
2 2.0 ND ND ND ND 2.3 5.5 3.4 ND 2.3 
3 1.7 1.5 2.2 ND ND 2.2 5.3 3.4 ND 2.1 
4 1.0 2.5 ND ND ND 2.0 5.2 3.2 ND 2.2 
5 2.5 ND ND ND 1.6 2.5 5.4 3.3 ND 2.2 
6 1.3 ND ND ND ND 2.5 2.7 5.9 1.6 3.0 
7 3.7 ND ND ND ND 2.2 6.3 3.2 ND 1.9 
8 1.1 ND 2.5 ND ND 3.0 5.7 3.6 ND 2.8 
9 2.9 1.7 ND ND ND 2.4 5.7 3.4 ND 2.0 

10 1.2 1.8 ND ND ND 2.1 5.9 3.1 ND 2.1 
11 4.5 ND ND ND ND 2.1 6.2 3.4 ND 1.7 
12 2.0 ND ND 1.9 ND 2.4 5.3 3.8 ND 2.2 
13 1.2 1.7 ND ND ND 2.2 5.8 3.0 ND 2.0 

LSD 0.6 0.4 0.3 N/A ND 0.3 0.4 0.3 N/A 0.3 
 
Means in a column that differ by more than the least significant difference (LSD) value are different (p<0.05) 
ND – not detected 
Attributes were evaluated by trained panelists using the 15 point universal SpectrumTM intensity scale where 1 = very low intensity 
and 15 = highest possible intensity (Meilgaard et al., 1999) 
Underline products are those selected for consumer testing.
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Table 2.4.  Mean viscosity (k) and consistency index (n) of drinkable yogurts 
 
Trt K (Pa- sN) N (unitless) 
1 0.76ef 0.48d 
2 1.25cdef 0.46d 
3 0.16g 0.85a 
4 1.20def 0.38f 
5 3.41b 0.46d 
6 4.14a 0.38f 
7 1.34cde 0.46d 
8 0.89def 0.47d 
9 1.82c 0.43e 
10 1.46cd 0.54b 
11 4.22a 0.42e 
12 0.09g 0.50c 
13 0.67gf 0.52c 

 
Means in a column followed by different letters are different (p<0.05). 

 

Table 2.5.  Mean Hunter color values of strawberry drinkable yogurts 

Trt L a  b 
1 83.3i 7.0d 2.5j 
2 91.7e 4.2f 6.7b 
3 96.6c 2.3g 3.9g 
4 90.6f 1.0h 0.5k 
5 85.1h -2.3i 4.3f 
6 102.0a -4.2m 5.5c 
7 95.2d -1.8k 4.9de 
8 76.7k 13.5b 3.4h 
9 99.4b 6.1e 4.9d 
10 77.7j 20.1a 6.8b 
11 97.1c -0.1i 2.8i 
12 95.0d -1.2j 8.8a 
13 85.9g 8.3c 4.6e 

 
Means in a column followed by different letters are different (p<0.05). 
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Table 2.6.  Demographic characteristics of consumers 
 African-American 

(N=83) 
Caucasian 
(N=84) 

Hispanic 
(N=87) 

Education* 
Did not finish     high 
school 
 

High school 
diploma/GED 
 

Trade school/profession 
 
College degree 
 

Advanced degree 

 
8 % 
 
 
25 % 
 
 
10 % 
 
45 % 
 
8 % 

 
0 
 
 
16 % 
 
 
5 % 
 
40 % 
 
34 % 

 
30 % 
 
 
38 % 
 
 
5 % 
 
10 % 
 
18 % 

Gender (male/female) 40 %/60 % 33 %/68 % 44 %/ 56 % 
Age* 
18-24 y 
25-35 y 
36-45 y 
> 45y 

 
14 % 
27 % 
34 % 
25 % 

 
26 % 
30 % 
17 % 
27 % 

 
29 % 
33 % 
27 % 
11 % 

Annual income* 
< 10K 
   10 – 20K 
   20—40K 
   40 – 60K 
>60K 

 
10 % 
6 % 
47 % 
31 % 
6 % 

 
12 % 
45 % 
20 % 
9 % 
14 % 

 
29 % 
34 % 
27 % 
6 % 
5 % 

U.S. citizen 100 % yes 100 % yes 66 % no 
34 % yes 

Shop for the household 95 % yes 100 % yes  85 % yes 
Yogurt consumption* 
Never 
A few times per year 
At least once per month 
At least once per week 

 
0 
10 % 
18 % 
 
72 % 

 
0 
12 % 
22 % 
 
66 % 

 
0 
8 % 
12 % 
 
80 % 

Drinkable yogurt 
consumption* 
Never 
A few times per year 
At least once per month 
At least once per week 
 

 
 
67 % 
10 % 
11 % 
 
12 % 

 
 
49 % 
20 % 
17 % 
 
14 % 

 
 
13 % 
15 % 
8 % 
 
64 % 

* Indicates difference in distribution between the three ethnic groups (p<0.05) 
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Table 2.7.  Consumer attribute means within ethnic groups  
AFRICAN-AMERICAN 

(n=83) Product 

 6 11 2 4 8 
Overall Liking 2.4f 6.9ab 7.2ab 3.7e 4.8d 

Appearance Liking  3.7d 6.9a 6.7a 4.8c 5.6b 
Color Liking 3.8d 6.9ab 6.7ab 5.1c 5.8b 

Thickness Liking 3.7d 6.7a 6.7a 4.2cd 4.9bc 
Sweet Taste Liking  2.2f 7.0ab 7.0ab 3.8e 4.9d 

Strawberry Flavor Liking 2.6g 7.0ab 7.2ab 4.1e 5.2cd 
      

CAUCASIAN 
(n=84) Product 

 6 11 2 4 8 
Overall Liking 3.6e 6.6b 6.9ab 3.4e 4.7c 

Appearance Liking  5.8b 7.0a 7.3a 4.6c 4.6c 
Color Liking 5.8b 6.8ab 7.2a 4.8cd 4.5cd 

Thickness Liking 4.9bc 6.5a 6.8a 4.0cd 4.5c 
Sweet Taste Liking  3.4e 6.6b 6.9ab 3.7e 4.6d 

Strawberry Flavor Liking 3.3f 6.6b 6.8b 3.2f 4.8d 
      

HISPANIC 
(n=87) Product 

 6 11 2 4 8 
Overall Liking 3.8e 7.3a 7.5a 3.8e 5.6c 

Appearance Liking  4.5c 7.0a 7.3a 4.5c 5.8b 
Color Liking 4.1d 6.4b 7.1ab 5.1c 6.2b 

Thickness Liking 4.7bc 7.2a 7.2a 3.5d 5.3b 
Sweet Taste Liking  3.7e 7.1ab 7.5a 3.7e 5.8c 

Strawberry Flavor Liking 3.4f 6.7b 7.5a 3.4f 5.8c 
Means in a row across all ethnic groups followed by different letters are different 
(p<0.05) 
Products were scored using a 9-point scale where 1 = low intensity/dislike extremely and 
9 = high intensity/like extremely 
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Table 2.8. Ethnicity distribution within each identified consumer cluster 
 
Group African Caucasian Hispanic 
Group 1 (n=95) N=32 N=40 N=23 
Group 2 
(n=109) 

N=35 N=23 N=51 

Group 3 (n=49) N=16 N=19 N=14 
Ethnicity distribution among the three consumer clusters is different (p<0.05) 
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Table 2.9.  Consumer attribute means within each consumer cluster 
Cluster 1 Product 

  6 11 2 4 8 
Aroma Liking 4.7Ba 7.2Aa 7.4Aa 3.8Cb 4.0Cb 

Color Liking 4.7Ba 7.0Aa 7.3Aa 4.2Cb 4.1Cb 
Overall Liking 2.6Db 7.2Ba 7.7Aa 2.3Dc 3.6Cb 

Strawberry Flavor Liking 2.2Db 6.8Bab 7.4Ab 2.1Dc 3.6Cc 
Sweetness Liking 2.3Cc 7.0Aa 7.3Ab 2.3Cc 3.4Bc 

Texture Liking 4.4Ba 7.0Aa 7.2Aa 2.9Cb 3.3Cc 
        

Cluster 2 Product 
  6 11 2 4 8 
Aroma Liking 4.6Da 7.2ABa 7.5Aa 5.4Ca 6.9Ba 

Color Liking 4.5Da 6.8Ba 7.3Aa 5.7Ca 7.0ABa 
Overall Liking 3.6Ea 7.5Ba 8.0Aa 4.8Da 6.6Ca 

Strawberry Flavor Liking 3.5Da 7.1Ba 8.1Aa 4.7Ca 6.8Ba 
Sweetness Liking 3.4Db 7.2Ba 8.0Aa 4.9Ca 6.8Ba 

Texture Liking 4.4Da 7.1Ba 7.6Aa 4.7Da 6.4Ca 
        

Cluster 3 Product 
  6 11 2 4 8 

Aroma Liking 4.6Ba 5.9Ab 5.4Ab 4.3Bb 4.4Ba 
Color Liking 4.4Ba 6.0Ab 5.7Ab 4.6Bb 4.6Bb 

Overall Liking 3.8BCa 5.1Ab 4.7Ab 3.4Cb 4.1Bb 
Strawberry Flavor Liking 3.8Ca 5.7Ab 4.8Bc 4.0Cb 5.2ABb 

Sweetness Liking 4.1BCa 5.8Ab 5.2Ac 3.8Cb 4.5Bb 
Texture Liking 4.4BCa 5.6Ab 5.0ABb 4.2Ca 4.6BCb 

Means for attributes in a row within each cluster followed by a different capital letter are 
different (p<0.05) 
Means for specific attributes in a column followed by a different lower case letter are 
different (p<0.05)  
Products were scored using a 9-point scale where 1 = low intensity/dislike extremely and 
9 = high intensity/like extremely 
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Figure 2.1.  Principal component biplot of descriptive sensory analysis of strawberry 
drinkable yogurts.  Numbers represent drinkable yogurts (Table 2).  Underlined numbers 
are those chosen for consumer testing.  PC1 = principal component 1; PC2 = principal 
component 2. 
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Figure 2.2.  Overall liking profiles of each ethnic group. Bars represent standard 
deviations of the means. 
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Figure 2.3.  Overall liking profiles of the separate consumer clusters identified by two-
step cluster analysis (TCA).   Bars represent standard deviations of the means. 
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Figure 2.4.  Correlation biplot of descriptive attributes for consumers in cluster (group) 2 
using the partial least squares model.  PC1 explains 40%; PC2 explains 20%.  Attributes 
are descriptive attributes (Table 1).  Circles are group 2 consumers. 
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Figure 2.5.  Discriminant plot demonstrating 92 % correct allocation of consumers into 
three distinct clusters. 
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CHOCOLATE MILK AND THE HISPANIC CONSUMER 
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ABSTRACT 
 

Chocolate milk is a growing and competitive category in the dairy industry.  The 

United States Hispanic population is increasing, and purchasing power of this group is 

increasing.  Little is known about the attitudes and preferences of Hispanic adults or children 

toward chocolate milk.  The objective of this study was to understand Hispanic consumer 

attitudes and preferences for chocolate milk.  Focus groups with Hispanic adults (> 18 y, 3 

groups, n=30) and children (10-14 y, 6 groups, n=29) were conducted to gain qualitative 

insight into perceptions and consumption trends.  Using focus group results and descriptive 

analysis profiles of chocolate milks, five representative chocolate milks (3 commercial, 2 lab 

scale prototypes) were selected for quantitative consumer testing.  Consumers were recruited 

from local churches and organizations.  Milks were evaluated for overall liking and other 

consumer attributes by Hispanic adults (n=79), Caucasian adults (n=91) and Hispanic 

children (n=45).  Analysis of variance and internal and external preference mapping were 

conducted to characterize differences among treatments and ethnic groups.  Chocolate milks 

were differentiated by descriptive analysis (p<0.001) in visual, flavor and mouth-feel 

attributes.  Children (n=45) rated all chocolate milks higher in liking than adults, and 

documented significant differences in liking for milks evaluated (p<0.05).   Caucasians adults 

(n=91) were generally more discriminatory in liking of chocolate milks than Hispanic adults 

(n=79), but consistent ethnic differences were observed only for chocolate flavor liking 

where Hispanics assigned higher chocolate flavor liking scores to milks compared to 

Caucasians.    Three consumer clusters independent of ethnicity were ident ified and the 

drivers for these clusters were largely consistent with previous chocolate milk consumer 

results.  Chocolate milk acceptability is related to multiple sensory characteristics including 
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chocolate aroma and flavor, malty flavor, cooked flavor, sweet taste, and appearance.  

Acceptability varies widely among consumers and chocolate milks with specific flavor and 

physical properties could be marketed to specific target market segments.  Results indicate 

that these consumer clusters are not defined exclusively by ethnicity. 

 

Key Words :  consumer preference, chocolate milk, Hispanic, ethnic preferences 
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INTRODUCTION 

  Sales of skim and lowfat milk products have increased while whole milk sales 

continue to decline in the general population (Anonymous 2003).  Flavored milk is also 

clearly growing in popularity.  Flavored milk products accounted for 27.7% of fluid milk 

sales in United States convenience stores in 2004, nearly a 50% increase from 18.4% in 2003 

(Anonymous 2006). When packaged in single serve containers, flavored milk does very well 

in a variety of channels including convenience stores, food service, and vending (Boor 2001).   

Nutritionally, flavored low fat milk is a healthy beverage option among children.  Stemming 

from concerns about the intake of sugar being a factor leading to childhood obesity, 

researchers at the American Dietetic Association conducted a study investigating how 

flavored milk consumption impacted the diets of children and teens.  The researchers found 

that among children who drink flavored milk as opposed to unflavored, calcium intake 

increased while total sugar intake stayed constant indicating that flavored milk did not result 

in increases in sugar consumption but provided the benefits of additional calcium intake.  

Furthermore, the California Dairy Council declared that flavored 100% milks are a nutritious 

beverage choice and the total nutrient package of flavored milks outweighed their perceived 

negatives associated with sugar content (Biltz 2004).   

 

 Minorities control over $900 billion in annual spending which is an increase in more 

that $420 billion since 1990 (Raymond 2001).  The United States Hispanic population has 

increased 17% to approximately 41.3 million between 2000-2004.  Additionally, Hispanics 

are the country’s fastest growing ethnic minority and are projected to account for 46% of all 

U.S. population growth until 2024 (Decker 2004).  Dairy products are undoubtedly important 
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in the Hispanic diet.  Hispanic children reportedly drink 3.6 glasses of milk per day versus 

2.2 for the general U.S. market (Berry 2003).  Flavored milks represent 39% of milk 

consumption among Hispanics, as compared to 16% for the general market (Berry 2003).  

There has been no published work addressing Hispanic consumer preferences for flavored 

milks.  Quantitative information about preferences can be used to guide product development 

to better meet the needs of this growing population.   

 

 Several studies have documented distinct ethnic preferences for various foods.  Rozin 

and Cines (1982) sought to understand the ethnic differences in coffee consumption among 

Italian, Jewish, African-American and Caucasian consumers.  They found that consumption 

of coffee was part of Italian social life and began at an early age.  Jewish consumers 

preferred coffee as a flavoring more than other groups.  African-Americans tended to have 

the least involvement in coffee consumption.  In another study investigating factors affecting 

meat preferences among American consumers, African-Americans were less likely than other 

ethnic groups (Asian Americans, Hispanics, and Latin Americans) to prefer red meat (Rimal 

2002).  Little research has been conducted to understand the differences among Caucasians 

and Hispanics for dairy products.  Thompson and others (2007) recently characterized and 

compared consumer preferences for drinkable yogurts among Caucasians, African 

Americans, and Hispanics.  They found only small differences specific to ethnicity.  The 

largest distinctions were characterized by three clusters of consumers and cluster 

membership was not specific to ethnicity.   Among flavored milk, chocolate milk is 

consistently the most popular flavor (Boor 2001).  A few studies have addressed the 

consumer perceptions and sensory properties of chocolate milk (Chapman and others 1998; 



  

 81 

Hough and Sanchez 1998; Yanes and others 2002; Thompson and others 2004), but 

differences in ethnicity have not been explored.  The objective of this study was to 

characterize and compare perceptions about milk and flavored milks among Hispanic adults 

and children and Caucasian adults with a focus on chocolate milk.  Qualitative and 

quantitative sensory techniques were applied and quantitative consumer testing was 

subsequently conducted.  

MATERIALS & METHODS 

Qualitative Consumer Testing 

 Separate focus groups were conducted in triplicate with Hispanic and Caucasian 

adults and Hispanic children to gain a better understanding of attitudes toward milks and 

flavored milks specifically regarding preferences, consumption patterns and to guide in the 

consumer ballot development.  Once groups were completed, one (adults) or two (children) 

follow-up or confirmatory focus groups were conducted with Hispanic adults and children 

(separately) to gain more in-depth insight into perceptions and attitudes regarding chocolate 

milk and to confirm findings from the earlier focus groups prior to consumer testing.  All 

groups were approved by the NCSU Institutional Review Board (IRB) for human subjects 

regulations.  Hispanic or Caucasian adults (18-55 y, 3 groups for each ethnicity, n=62) were 

selected based on ethnicity, dairy products consumption and interest through a variety of 

channels including email lists, personal contacts and local clubs and organizations.  Hispanic 

children groups (10-14 y, 6 groups, n=29) were conducted at local middle schools and at two 

local church community centers.  Adult focus groups were conducted with 8 to 12 

participants while focus groups with children were conducted with 2 to 5 participants.  The 

smaller groups were conducted with children to facilitate more interaction and 
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communication and to account for the shorter attention spans of the children.  All Hispanic 

focus group participants spoke English and had lived in the United States a minimum of 2 y.  

Participants received a $20 grocery store gift card and a food treat as compensation.    

 An experienced moderator led the participants through a pre-determined discussion 

guide either focused on flavored milk or chocolate milk (Figures 1 and 2). Each focus group 

lasted approximately 1.5 h.  Subjects were first asked about their consumption habits of milk 

(frequency, on what occasions, etc.) and then the discussion focused on consumption of 

flavored milks or chocolate milk.  Next, questions focused on attitudes and flavor preferences 

followed by tasting and discussion of commercial products with a range of fat contents (6 to 

8 products for adults, 3 products for kids).  Adults tasted and discussed more products 

because it was found that the attention span of the children only allowed tasting and 

discussion of a few products while still probing key issues.  Samples (60 mL) were provided 

in clear plastic unlidded cups (Sweetheart Cup Co., Owings Mills, MD. U.S.A.), each with a 

randomly assigned 3-digit code.  Appearance and visible thickness in the cup were discussed 

before tasting.  Upon tasting, participants were asked to discuss the flavor intensity, 

sweetness and thickness in mouth for each product.  Focus groups were video and audio 

recorded and notes were taken by two observers.  After the groups, the moderator and 

observers convened to discuss main themes from the group.  Key points or common themes 

were those issues mentioned by 2/3 or more of participants.    

Quantitative Consumer testing 

 Based on focus group results and prior descriptive sensory results (Thompson and 

others, 2004), five representative chocolate milks (3 commercial, 2 prototypes) were selected 

for consumer testing (Table 1).   Chocolate milks were selected based on sweet taste 
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intensity, chocolate flavor intensity, presence/absence of malty flavor, color intensity, and 

viscosity. The three commercial products were purchased locally (Raleigh, NC) and the two 

prototypes were manufactured in a commercial pilot laboratory (St. Louis, MO).   All 

products were pasteurized and homogenized and tested within commercial shelf life.  A 

highly trained descriptive panel (n=7, 6 females, 1 male, ages 23-46 y) profiled each milk in 

duplicate prior to consumer testing to confirm target flavor profiles using the sensory 

language developed by Thompson and others (2004) (Table 2). 

 

 Consumer testing was conducted with Hispanic adults, Caucasian adults, and 

Hispanic children (age 10-14 y) and testing with each group was conducted on different days 

and at different locations.  Hispanic children and adults were recruited through emails and 

personal communication and testing took place at area churches (Raleigh, NC) in rooms 

temporarily dedicated to consumer testing.  Paper ballots were used to collect responses.  

Ballots were translated into Spanish by a native Spanish speaker and both English and 

Spanish options were available to the participants.  Additionally, three native Spanish 

speakers were present at consumer testing for assistance.  Consumers were allowed to choose 

a Spanish or an English ballot.   All Hispanic participants spoke at least some English and 

had lived in the U.S. for at least 2 y.  Caucasian consumers were recruited through personal 

communication, paper flyer advertisements, and emails.  Caucasian testing was conducted in 

the department of Food Science (NCSU, Raleigh, NC) in temperature controlled booths 

dedicated to consumer testing.  Responses were collected using Compusense five v4.6 

(Guelph, Ontario, Canada).  
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 For testing, chocolate milks (60 mL) were dispensed into clear plastic 118 mL lidded 

cups (Sweetheart Cup Co.) numbered with 3-digit codes.  Chocolate milks were presented 

individually in a randomized balanced order.  Consumers were screened for allergies before 

tasting and were provided with spring water for palate cleansing between samples.  

Consumers were provided with consent forms consistent with NCSU Human Subjects 

approval, screener forms, and a scoring ballot. Demographic information and chocolate milk 

consumption habits were polled.  Consumers evaluated each chocolate milk for overall 

liking, color liking, texture/thickness liking, sweetness liking, and chocolate flavor liking 

using a 7-point visual facial expression scale with 7 = “like extremely” and 1= “dislike 

extremely” (Compusense, Guelph, Ontario, Canada; Lawless and Heymann, 1999; Kroll 

1990).  The facial expression liking scale was chosen since preliminary testing with children 

and Hispanic consumers indicated that this scale was easier to use and explain compared to 

the traditional 9-point hedonic scale.  Consumers received food treats and grocery store gift 

cards as incentives. 

 

Statistical Analysis 

 A general linear model was applied to children’s data to determine effect of chocolate 

milk variety on liking attributes.  Chi square tests were used to determine if there were ethnic 

differences among demographic information collected from adults.  A mixed model analysis 

of variance was first applied to adult consumer data to determine treatment and ethnicity 

effects and stepwise discriminant analysis with cross-validation was conducted to determine 

if results could be classified based on ethnicity.  Agglomerative hierarchical cluster analysis 

with Ward’s criterion was subsequently used to group consumers followed by two-way 
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analysis of variance to determine the effects of cluster membership and ethnicity on 

chocolate milk liking attributes.  Chi square tests were used to determine if ethnicity 

composition differed across clusters.  Principal component analysis was applied to further 

visualize cluster and ethnicity effects.  Mixed model analysis of variance was then applied to 

determine chocolate milk effects within clusters.  Generalized linear models assuming 

binomial responses and using a logit link function were used to investigate the effects of 

cluster and ethnicity on demographic variables.   All analyses were conducted using SAS 

(version 9.1, Cary NC). 

 
RESULTS & DISCUSSION 

 
Qualitative Consumer Testing 
 
Caucasian and Hispanic Adults – Flavored Milk Groups 

 Most Caucasian and Hispanic participants noted consuming milk everyday with 

breakfast and/or as a snack.  Common reasons for choosing milk over another beverage were 

that milk has a pleasant taste and consistency, milk was perceived to contain beneficial 

nutrients (protein, calcium, vitamins) and milk was a beverage the participants grew up 

drinking.  Participants particularly liked that milk has a good texture, flavor, was filling and 

nutritious.  Hispanics noted that milk was good to settle the stomach and boosted the immune 

system whereas Caucasians did not.  Additionally, most Hispanic participants consumed milk 

with 2% milkfat or higher and rarely noted drinking anything less than 2% milkfat.  

Caucasians consistently noted drinking skim and lower fat milks.  Common dislikes about 

milk by both ethnicities included short shelf- life, milk can make you feel too full, milk is not 

convenient, and milk only goes with certain foods.  Common health benefits mentioned by 
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both Caucasians and Hispanics were that milk was natural and contained quality protein, 

Vitamin D, and calcium.   

 Regarding flavored milk, chocolate milk was most popular and most frequently 

mentioned.  Hispanic participants sometimes preferred to buy chocolate or other flavored 

drink powders and create their own beverages at home so that they could control the flavor 

intensity.  Both Caucasian and Hispanic participants enjoyed the chocolate flavor of 

chocolate milk and common dislikes about chocolate milk included that it had too many 

calories, that it was often too sweet and low in chocolate flavor.  Participants also mentioned 

that chocolate milk sometimes had an aftertaste and was too thin.  Other flavors commonly 

consumed included strawberry and vanilla.  Common dislikes about commercial flavored 

milks from Hispanics were that they tasted too artificial and too sweet.  Caucasians were less 

picky about flavored milks tasting artificial however they also noted that flavored milks 

could be too sweet.  Both Caucasian and Hispanic participants were adamant that the most 

important attribute of flavored milk was that the product have natural/real flavor.  Other 

things mentioned that were important to flavored milk included convenience and easy access, 

affordability, and that the products should have a medium viscosity and medium sweetness 

intensity.  Participants were probed for conceptual flavor interest and ideas on flavors of 

milks that they would like to see in stores.  Hispanic participants vocalized that natural 

tasting tropical flavors such as guava, passionfruit, papaya, and mango would be desirable. 

These flavors are consistent with projections that tropical fruit flavors, especially those from 

Latin countries, are popular among Hispanics (Brewster 2005; Burney 2005). These flavors 

were not volunteered by Caucasian participants.  Hispanic participants were also interested in 

dulce de Leche, chocolate caramel, and mocha flavors. These flavors were also mentioned by 
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Caucasians. Chocolate milks currently on the market were popular with all participants but 

they consistently wanted a more natural taste, less sweet taste and a darker, chocolatey 

flavor.    

 

Hispanic adult chocolate milk follow-up group 

 Comments from the follow-up Hispanic chocolate milk focus group were consistent 

with the previous Hispanic focus groups.  Most participants consumed chocolate milk as a 

snack, especially in the colder months.  When asked about fat content, the majority of 

participants purchased whole fat products.  In general, most participants did not care for the 

flavor of fat- free chocolate milk although all were aware of the health benefits of reducing fat 

consumption and recognized whole milk as a source of fat.  When asked what things they 

liked about chocolate milk, participants noted that they enjoyed the chocolate flavor and 

noted that chocolate milk was soothing and helped with an upset stomach.  When asked what 

they did not like about chocolate milk, participants mentioned that it had too many calories, 

that it was often too sweet and too low in chocolate flavor.  Participants also mentioned that 

chocolate milk sometimes had an aftertaste and was too thin.  These were comments 

consistently mentioned in previous groups.   

 Brands commonly purchased by the participants included Horizon Organic, 

Stoneyfield Farms, Nestle, NesQuik Powder, Hershey’s, and Mapleview Farm.  Participants 

liked the idea of chocolate milk powders since these were more convenient and enabled them 

to mix chocolate milk to their liking at home.  The participants were asked to give input 

about 8 commercially available chocolate milks selected to represent a range of color, 

thickness, sweet taste and chocolate flavor (Thompson and others 2004).  First, the panelists 
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were asked which one had the most appealing color.  The group was divided on the issue of 

color liking.  Half of the participants liked milks that were darker and the other half liked 

milks that were a little lighter.  When asked about visual thickness, most panelists did not 

like milks that were perceived to be too watery.  Some mentioned that they “looked like 

coffee” which was a negative attribute for chocolate milks.  On the other hand, milks that 

were too thick were also seen as a negative by the participants.  In general, weak chocolate 

flavor/aroma, lacking “milky” flavor, and “fake chocolate” aftertaste attributes in chocolate 

milks were disliked by the participants.  Products having “natural” chocolate flavor, medium 

sweetness and thickness, and dark color were most liked.  

 

Hispanic Children – Flavored Milk 

 The majority (more than 75 %) of Hispanic children noted that they consumed milk 

everyday.  Common times of day for milk consumption included breakfast in cereal, as a 

snack (after school and/or before bed) and at school because it was available with lunch.  

When asked why they chose milk over something else to drink like soda or water, common 

responses were that it tastes good, it’s healthy, it’s available at school, good with cereal and 

cookies, soft drinks have too much sugar, and they just plain “like it”.  There were varying 

responses when asked why they do not drink milk more frequently.  Most drank milk 

frequently so they found it hard to respond to the question.  Some said “I like water better”, 

“It makes you feel too full”, “don’t like it”, and “doesn’t go with some foods” and they just 

were tired of it and needed a change.   

 All of the participants thought milk was healthy and good for them.  When asked in 

what ways milk was good for you, children adamantly said that it helped to build strong 
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bones and teeth, made you strong, and provided energy.  Other things the participants noted 

included that it contained lots of vitamins and minerals like calcium, it helped “start the 

morning right”, and it was natural.  When asked what they did not like about milk, some 

participants didn’t like the flavor.  Other responses included that it can often be heavy and 

make you feel too full and sometimes too thick.  In general, Hispanic kids often found it hard 

to vocalize dislikes about flavored milk. 

  

 Most of the participants consumed flavored milk and the favorite was clearly 

chocolate.  Some children said they would limit consumption of chocolate milk because it 

was “not as good for you” as plain milk, noting too much sugar.  In general, Hispanic 

children were less picky about the level of sweetness and chocolate flavor in their milks than 

either Hispanic or Caucasian adults and tended to be accepting of all products when 

presented for tasting.  In general, high chocolate flavor and color were most important to 

children.  While chocolate milk was the clear favorite flavored milk among Hispanic 

children, other flavors of milk such as strawberry and vanilla were popular among 

participants also.  Other flavors they had tried included coconut and banana flavors.  

Participants were asked what flavors they thought would be good in flavored milk and 

common answers included mango, kiwi, pineapple, and cherry.   

 
Hispanic children - chocolate milk follow-up groups 

 Results of the follow-up Hispanic children chocolate milk focus groups were 

complimentary to the results from the flavored milk focus groups.  When asked how often 

they drank chocolate milk, most participants drank it everyday -- at least at school.  Others 

drank chocolate milk as a snack after school, at breakfast, on special occasions and before 
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bed.  When asked what they particularly liked about chocolate milk, the participants 

responded with the flavor and the color.  Other things mentioned included that it gives you 

energy and helps you concentrate.  When asked about brands they purchased or liked, most 

of the kids recognized Hershey’s, and a few mentioned NesQuik, Nestle, PET and Food Lion 

brands.  Most of the participants thought chocolate milk was good for you because it helped 

build strong bones and muscles, helped you grow and possessed beneficial vitamins.  In 

general, the participants liked both premixed chocolate milk and powdered mixes.  When 

asked what they didn’t like about chocolate milk, most participants had a hard time coming 

up with answers.  Those that came up with something said the powdered varieties don’t mix 

well and that chocolate milk was sometimes too sweet and not chocolatey enough.   

  

 The participants noted that chocolate flavor was the most important factor in the 

selection of chocolate milk.  They also mentioned the milk should not be too sweet and that 

the color did not matter as much as having good chocolate flavor and sweetness.  In general, 

participants thought the thickness and appearance of chocolate milks should not be watery.  

The participants were led through a tasting of several commercial chocolate milks and were 

asked to give their first impressions upon receiving them.  Most thought that darker and 

thicker milks were “very chocolatey” while the lighter ones were “not chocolatey” and 

needed more color.  They were asked which milk looked just about right (JAR) from 

appearance, and children consistently chose darker and thicker products.  In general, 

adolescent Hispanic consumers were not as discerning, compared to adults, of chocolate milk 

attributes and tended to like most chocolate milks tasted.   
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Quantitative Consumer Testing 
 
Hispanic Children  
 
 There were significant differences in product liking scores for Hispanic children 

(Table 4).  For overall liking, products 898 and 613 were liked significantly more (p<0.05) 

than products 433 and 911.  Products 898 and 613 were shown through descriptive analysis 

to possess high intensities of cocoa aroma and flavor and medium intensities of milkfat 

flavor, sweetness and color intensity and both of these milks were darker in color than the 

other milks tests.  For thickness liking, there was not much distinction of liking with a range 

of score from 4.6-5.4.  This could indicate that thickness is less of a concern to Hispanic 

children relative to other attributes like color and chocolate flavor.  Sweetness liking of 

products 433 and 911 was lower than for the other milks.  These products were not different 

in sweet taste intensity by descriptive analysis from milk 898 which was liked.  This 

discrepancy suggests that children may not clearly separate flavor liking attributes such as 

sweet tastes and chocolate flavor.  Desor and others (1975) examined the preferences for 

sweet and salty in white and black children ages 9-15 y and adults and found differences in 

preference for sucrose, lactose, and sodium chloride solutions.  Children tended to prefer 

higher concentrations of sucrose and lactose than adult subjects.  Monneuse and others 

(1991) reported similar findings and further noted that boys preferred higher sweet tastes 

than girls.  This supports focus group and consumer testing results of this study.  Children 

were less picky about sweet taste in chocolate milk than adults and this attribute did not 

appear to be as distinguishable from other attributes among children.   
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Regarding chocolate flavor liking, products 898, 613 and 784 were liked more than products 

433 and 911.  These milks were shown through descriptive analysis to have significantly 

(p<0.05) higher intensities of cocoa aroma and flavor.  Product 433 was the fat free version 

of product 911 and was a recognized national brand.  There was no difference in liking 

between these 2 products and both products were not as liked as products with distinct cocoa 

aromas and flavors which suggest that lower cocoa aroma and flavor rather than fat content 

were the reason these milks were not as well- liked.  Monneuse and others (1991) investigated 

the impact of sex and age on sensory evaluation and acceptance of sugar and fat in soft white 

cheese and heavy cream containing varying levels of sucrose and fat among male and female 

children and adults.  The researchers found that correct ratings of fat content were directly 

related to age with adults more accurate in correctly addressing fat content.  These results 

were in agreement with focus group findings which indicated that Hispanic children 

preferred chocolate milks with high intensities of cocoa flavor and aroma and color intensity.  

Also, in agreement with focus groups, all of the milks were liked and scores in general were 

higher than liking scores for adults (range of 4.7 -5.8 for kids vs. 3.5-5.3 for adults).   Higher 

liking scores in general may be due to the higher sweetness intensity preferences of children 

compared to adults. 

Adults 

 There were significant differences in Caucasian and Hispanic demographic 

characteristics (p<0.05) (Table 3).  Annual income and education level were two of the 

demographic differences.  The Hispanics in the study generally were in lower income groups 

and had received less education compared to the Caucasian consumers polled.  A large 

percentage of Hispanics in the study only received a high school diploma or did not finish 
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high school whereas many Caucasians had college or advanced degrees.  Over 75% of 

Hispanic consumers were not U.S. citizens compared to 93% of Caucasians.  Hispanics 

tended to consume chocolate milk more often than Caucasians with 43% consuming it two or 

more times per week.  This result is in agreement with other surveys of Hispanic dairy 

product consumption (Berry 2003).  Only 2% of Caucasian consumers consumed chocolate 

milk two or more times per week and 57% consumed it a few times per year.  Among brands 

of chocolate milk consumed, Nestle was considerably more popular and recognizable among 

Hispanic consumers.  Nestle has several brands of powdered milk products (flavored and 

unflavored) that are marketed in Mexico and South America and this may explain the high 

brand recognition by Hispanics.  Hershey’s was consumed equally (45%) by both groups.  

Higher end products such as Promised Land and Horizon Organic chocolate milks were more 

popular among Caucasians which could be explained by their higher income levels.  

Hispanics reported higher consumption of higher fat content chocolate milks more than 

Caucasians which was in agreement with focus group results.  Regarding purchase factors, 

flavor was the most important purchase factor for Hispanics.  For Caucasians, price (64%) 

and flavor (68%) were similarly important.  Price, sweetness and availability were more 

important to Caucasians than Hispanics. 

 Analysis of variance revealed specific differences in consumer liking among the 

chocolate milks (p<0.05) (Table 5), but no general effect of ethnicity on liking or liking 

attributes (p>0.05) except for chocolate flavor liking (Figure 3).  Similarly, stepwise 

discriminant analysis did not correctly classify the results by ethnicity (results not shown).  

Fewer differences in liking for the five chocolate milks were observed among Hispanics as 

opposed to Caucasians (Table 5).  For Caucasian adults, products 898 and 244 were liked 
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significantly more than the others and product 911 was liked least (Table 5).    Hispanic adult 

consumer scores were less distinct.  Products 244, 898, 784 and 613 were not different in 

overall liking, color liking, thickness liking, and sweetness liking while product 911, as with 

Caucasians, was the least liked product across all attributes.  Chocolate flavor liking scores 

were consistent with other liking attributes, Hispanics assigned higher liking scores for all 

milks except milk 898 compared to Caucasians.   Once again, more distinctions among milks 

were observed for Caucasian consumers than for Hispanic consumers. 

 Cluster analysis was applied to consumers to determine if more clear distinctions 

could be made among consumers and ethnicities.  Three clusters of consumers were 

identified, each with specific likes and dislikes for chocolate milk (Table 6, Figure 4).  

Cluster membership was impacted by ethnicity (p<0.05).  Most Caucasians were located in 

clusters 1 and 2 while most Hispanics were located in cluster 2.  Cluster 3 had the lowest 

membership across overall and more Hispanics were located in this group than Caucasians 

(p<0.05).   Although there were demographic differences between Caucasians and Hispanics, 

these characteristics did not influence cluster membership (p>0.05). 

 Cluster membership designation had the largest effect on liking attributes (Table 6, 

Figure 5), but there were also ethnic effects.  There were differences between clusters for all 

liking attributes except for color and sweet taste liking for milk 784.  Both color and sweet 

taste of this milk were liked moderately by all clusters (color 4.9 – 5.6, sweet taste 4.5 - 5.2 

on 7-point scale).  As previously addressed by univariate analysis, ethnicity effects were 

observed for chocolate flavor liking for milks 244, 613, 784, and 911 (p<0.05, Figure 3).  In 

all cases, Hispanics assigned higher chocolate flavor liking scores to milks than Caucasians.  

Ethnic differences (p<0.05) were also observed for overall liking and color liking for milk 
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613 and once again, scores from Hispanics were higher than scores from Caucasians (overall 

liking - 5.2 vs. 4.8; color liking – 5.5 vs. 5.2 for Hispanics and Caucasians, respectively).  

There was a cluster by ethnicity interaction for color liking (Figure 6).  Liking scores for 

color were higher from Caucasians compared to Hispanics for clusters 1 and 2, but this trend 

was reversed for cluster 3. 

  

 Close examination of the cluster liking scores revealed distinctions (Table 6, Figure 

5).  Cluster 1 consumers liked milk 613 best, followed by milks 784, 898 and 244.  These 

three milks were also well- liked and were distinguished only by slightly lower color liking of 

244 and 784 compared to 898.  Milk 911 received low to neutral liking scores and was a 

clearly less liked product to this group of consumers.  In contrast, cluster 2 consumers 

generally did not score any of the milks as high as cluster 1 or 3 consumers.  They preferred 

milks 784 and 898 followed by 244.  Milks 613 and 911 were not as well- liked.  Cluster 3 

consumers generally assigned high liking scores to all of the milks compared to the other 

clusters.  These consumers liked 244 and 898 best followed by 911 and 613.  Milk 784 was 

liked the least and appeared to be liked least based on chocolate flavor and sweet taste.    

 

 When these differences between clusters are compared to descriptive results, insights 

were garnered relative to specific flavor likes and dislikes for each cluster.  Milk 613, the 

preferred milk for cluster 1 was characterized by dark color, milkfat flavor, moderate cocoa 

aroma and flavor, low coconut note, with no cooked/eggy flavor and low malty flavor.  Dark 

color and cocoa flavor/aroma with low malty and/or coconut flavors appeared to be the key 

liking attributes for this consumer cluster.  Milks with low color intensity and low cocoa 
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aroma/flavor were not liked by this group of consumers.  This group could be designated 

chocolate flavor and dark color consumers.  Cluster 2 consumers preferred milks 898 and 

784.  Both of these milks displayed high cocoa aromas and flavors and had distinct malty 

flavors and a cooked note.  Milk 244 was also liked by these consumers but not as much as 

milks 898 and 784.  The only distinguishing characteristic of this milk was a lower cocoa 

aroma and flavor compared to milks 898 and 784.  Milk 613 which has high cocoa aroma and 

flavor but low malty flavor and no cooked flavor was liked less than milk 244, and milk 911 

with the lowest cocoa aroma and flavor was also not liked by this group of consumers.  

Cluster 2 consumers could be designated cocoa aroma/flavor, malty and cooked flavor 

consumers.  Color intensity was not a driver.   

 

Cluster 3 consumers preferred milks 898 and 244 followed by milks 613 and 911.  

Cocoa and malty flavors were preferred but milks with no malty flavor, high coconut flavor 

and low cocoa flavor were also liked (911).  Milk 784 was liked least by these consumers and 

the distinguishing characteristic appeared to be the lower sweet taste intensity of this milk.  

Cluster 3 consumers preferred sweeter-tasting chocolate milks with or without a lot of 

chocolate flavor, but in general liked all chocolate milks.    Thompson and others (2004) 

mapped consumer preference for chocolate milks and found similar complimentary results.  

In that study, 13 commercial chocolate milks were evaluated by a largely Caucasian pool of 

consumers.  Through cluster analysis and preference mapping, 3 distinct consumer clusters 

were identified.  Cocoa aroma and flavor was the general driver of liking for all three clusters 

and a cluster of consumers that specifically preferred cocoa aroma and flavor with malty 
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flavors were identified as were a group of consumers that liked cocoa aroma and flavor with 

cooked flavors. 

 

 Consumer testing results mirrored focus group results and reiterated that Caucasian 

and Hispanic adult consumers knew what they liked and disliked in chocolate milk.  In 

general, most Caucasian consumers were found in clusters 1 or 2.  These clusters preferred 

milks with high cocoa aroma and flavor and either the presence (cluster 2) or absence (cluster 

1) of malty flavor and other attributes.  Color was not a driver for cluster 2.  This 

corroborates results from Caucasian focus groups where Caucasian participants stated the 

most important factor in the selection of a chocolate milk was that it have high chocolate 

flavor and aroma.  Some stated that color was important, but overall, flavor was more 

important.     

 

 Looking at the Hispanic cluster distinctions, similar things can be noted.  Most 

Hispanics were found in Cluster 2 and, while cluster 3 had the lowest membership of all the 

clusters, more Hispanics were located here.  Again, cluster 2 consumers preferred high cocoa 

aroma and flavor, malty flavor, and cooked flavor.  Color was not a driver.  This supports 

focus group data because the majority of Hispanic participants stated that flavor was the most 

important factor in liking of chocolate milk.  Focus groups also indicated that Caucasians and 

Hispanics desired a chocolate milk that was less sweet which may explain why cluster 3 

membership (sweet taste was important to this cluster) was lower compared to the other two 

identified clusters.   
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 It is important to address the topic of acculturation when reviewing these results.  

Most marketers believe that Hispanic consumers are neither assimilated nor isolated, but 

“acculturated”.  These consumers speak Spanish and English and have taken a place in U.S. 

society, while still celebrating their Hispanic culture. “Acculturation” is usually used to 

describe the way new residents adapt to ways of life in their new country (Theodore 2003).  

Acculturation preserves native culture and incorporates it into new American culture (Decker 

2004).   Acculturated Hispanics retain core values of their traditional culture while adopting 

many of the behavioral norms of the general U.S. market.  The acculturated group usually 

speaks both Spanish and English.  The acculturated market segment is fast-growing at an 

annual rate of 11.9% per year versus 3.5% for the general consumer market (Arjona and 

others 1998).  Hispanics in the United States have varying levels of acculturation status 

depending on length of time in the country and contact with mainstream American culture 

which affects consumer behavior (Greenberg 2000; Palumbo 2005).  Sensitivity to 

acculturation status of Hispanic consumers is important when marketing any food product.  

According to Greenberg (2000), less acculturated households are more likely to have stay-at-

home moms who prefer made-from-scratch cooking and tend to shy away from prepackaged 

convenience food.   Our participants had been in the U.S. for at least 2 y and would be 

expected to be acculturated. However, ethnicity did not largely impact preferences for 

chocolate milk.  Hispanics did note a greater awareness of specific brands, namely Nestle, 

and in focus groups discussed and noted use of chocolate milk stir-in mixes (such as 

NesQuik) more often than Caucasians, but liking of prepared chocolate milks was not 

influenced so much by ethnicity as by distinct consumer clusters which have been previously 

identified and characterized.   
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CONCLUSIONS 

Consumer testing of chocolate milks among Hispanic children and Caucasian and Hispanic 

Adults yielded similarities and significant differences.  Qualitative focus groups and 

quantitative consumer testing results with each group were complimentary and consistent.  

Children, compared to adults, were less discerning of chocolate milk attributes and generally 

accepted all products.  Hispanic adults were less discerning of chocolate milks than 

Caucasians and chocolate milk liking scores were higher than scores from Caucasians.  

Specific ethnic differences were only noted for chocolate flavor liking.  Three adult 

consumer clusters with specific preferences for chocolate milk were identified and were 

consistent with previous chocolate milk consumer preference mapping.  Ethnicity impacted 

cluster membership but was not exclusive to specific clusters.  These results can be used by 

product developers to create tailored chocolate milk products to meet the needs of specific 

consumers based on ethnicity, age, and consumer segment. 

 

ACKNOWLEDGEMENTS 

Funding provided in part by Dairy Management, Inc. Paper number FSR XX 07 of the 

journal series of the Department of Food Science, North Carolina State University.  The use 

of trade names does not imply endorsement or lack of endorsement by those not mentioned. 

 
REFERENCES 

 
Anonymous.  2003.  Per Capita Milk Consumption Still Growing.  Dairy Foods Magazine.  
 104(6): 13. 
 
 
 



  

 100 

Anonymous.  2006.  Savor the flavor.  National Petroleum News.  98(4): 15.  
 
Arjona, LD, Shah R, Tinivelli A, Weiss, A.  1998.  Marketing to the Hispanic  
 consumer.  McKinsey Quarterly 3(1998): 106-115. 
 
Berry D.  2003.  Growth continues.  Dairy Foods Magazine 104(4): 5.   
 
Biltz, P.  2004.  Flavored milk poses challenges, opportunities.  Dairy Foods Magazine 
 105(2): 6. 
 
Boor KJ.  2001. Fluid dairy product quality and safety: looking to the future.  J Dairy Sci  
 84:1-11. 
 
Brewster E.  2002.  Hispanic flavor heats up.  Beverage Industry 93 (12): 41.   
 
Burney A.  2005.  Ethnic beverage development: a case study.  Online.  Available:  
 www.preparedfoods.com/CDA/ArticleInformation/features/BNP__Features__Ite
 m/0,1231,113288,00.html.  20 January 2006. 
 
Chapman KW, Rosenberry LC, Bandler DK, Boor KJ.  1998.  Light-oxidized flavor 
 development and vitamin A degradation in chocolate milk.  J Food Sci 63: 930-3. 
 
Decker  KJ.  2004.  Crossing Borders:  Designing for the Hispanic  

Demographic.  Food Product Design.  Online.  Available:  
 http://www.foodproductdesign.com/articles/0904CS.html.  30 March 
 2007.   

 
Desor JA, Greene LJ, Maller O.  1975.  Preferences for sweet and salty in 9-15 year 
 old and adult humans.  Science 190: 686-687. 
 
Greenberg K.  2000.  Wakeup call for retailers.  Progressive Grocer 79(10): 
 114-115. 
 
Hough G, Sánchez R. 1998. Descriptive analysis and external preference mapping 

of powdered chocolate milk. Food Qual. Pref.  9: 197-204.   
 

Kroll BJ. 1990.  Evaluating rating scales for sensory testing with children.  Food Technol. 
44:78-86. 

 
Lawless HT, Heymann H.  1999.  Sensory Evaluation of Food.  1st ed.  New York, 
 NY: Chapman and Hall.  254-258 p. 
 
Monneuse MO, Bellisle F, Louis-Sylvestre J.  1991.  Impact of sex and age on sensory 
 evaluation of sugar and fat in dairy products.  Physiology and Behavior  50:1111-
 1117. 
  



  

 101 

Palumbo FA.  2005.  Segmenting the U.S. Hispanic market based on level of acculturation.  
Journal of Promotion Management 12(1): 151-173. 

 
Raymond J.  2001.  The multicultural report.  American Demographics 23 (11): 3-6. 
 
Rimal AP.  2002.  Factors affecting meat preferences among American consumers.  
 Family Economics and Nutrition Review 14(2):36-43. 
 
Rozin P, Cines BM.  1982.  Ethnic differences in coffee use and attitudes to coffee.  
 Ecology of Food and Nutrition 12(2):79-88.   
 
Theodore, S.  2003.  The great melting pot?  Beverage Industry 94(10): 8-9. 
 
 
Thompson JL, Drake MA, Lopetcharat K, Yates, MD.  2004.  Preference mapping of 
 commercial chocolate milks.  J Food Sci 69(9): 406-13. 
 
Thompson JL, Lopetcharat K, Drake MA.  2007.  Preferences for commercial strawberry 
 drinkable yogurts among African-American, Caucasian and Hispanic consumers in 
 the United States.  J Dairy Sci  Forthcoming. 
 
Yanes M, Duran L, Costell E.  2002.  Rheological and optical properties of commercial 
 chocolate milk beverages.  J Food Eng 51: 229-34. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 102 

 
HISPANIC DAIRY PRODUCTS FOCUS GROUP DISCUSSION GUIDE 

 
• Moderator introduction – purpose of focus group 

 
• Respondent introductions – your name, year in school (for pre-teens), country your 

family is from, and who lives in your household. 
 

• Let’s start with milk: 
  

• How often for you drink milk?  On what kinds of occasions? (ex: lunch,  with 
snacks, etc.) 

• Why do you choose milk instead of some other beverage? (ex: taste, nutrition, etc.) 
• Why do you not drink milk more frequently? 
• Compared to other kinds of beverages, what do you particularly like about milk? 
• Is milk good for you?  In what ways? (probe for nutritional benefits) 
• Compared to other beverages, what do you not like about milk? 
• Do you drink flavored milk?  What flavors have you tried?  How did you like them? 
• What other milk flavors are you aware of? 
• What other flavors (besides the ones already mentioned) do you think you would like 

for flavored milk?  Think of flavors from other types of foods and beverage that you 
like. 

 
----  Present conceptual flavors to gauge interest (ex: chocolate caramel, coffee or mocha, 
dulce de leche, pina colada, mango, guava, pineapple, etc.) --- 
 

• I have some samples of flavored milks.  First I want to get your reaction to the way 
each of these look. (Probe color, viscosity, etc.) 

• Now I would like you to taste each of these and tell me what you think. 
1. How well do you like this flavor? (use a 5-point scale or JAR scale) 
2. Why do you say that? 

 
Figure 3.1.  Discussion guide used for Hispanic and Caucasian flavored milk focus groups 
(adults and children) 
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HISPANIC CHOCOLATE MILK DISCUSSION GUIDE 

 
• Moderator introduction – purpose of focus group 
• Respondent introductions – your name, country your family is from, and who lives in 

your household. 
 
- - - - - - - - - - - - - - - - - - - - - 
  

• How often do you drink chocolate milk?  On what kinds of occasions? (ex: lunch, 
 with snacks, etc.) 

 
• Compared to other kinds of beverages, what do you particularly like about chocolate 

milk? 
 
• Compared to other beverages, what do you not like about chocolate milk? 
 
• What brands of chocolate milk are you aware of?  What brands do you purchase? 
 
• Regarding the flavor of chocolate milk, what attributes are important to you? 
 
- - - - - - - - - - - - - - - - - - 

• Now I have some samples of chocolate milk.  First, without touching the cups, I want to 
get your reaction to the way each of these look (round the table). 
 

1. What are your first impressions of the color of these milks? 
§ If you were purchasing a chocolate milk, which would you prefer? 
§ Ask JAR for light colored milk 
§ Ask JAR for dark colored milk   

• Now I would like you to taste each of these and tell me what you think (taste each milk 
individually and go around the table).  As you’re tasting, please concentrate on the 
chocolate flavor, sweet taste, and viscosity of the sample.   
 

1. First, what do you think about the chocolate flavor of the sample? 
§ JAR Scale 
 

2. Next, what do you think about the viscosity? 
§ JAR scale 
 

3. Finally, what do you think about the sweetness? 
§ JAR scale 
 

• Overall, which sample do you prefer and why? 
• For your preferred sample, if you could do anything to make it better, would you?  

What would you do? 
 
Figure 3.2.  Chocolate milk follow-up focus group discussion guide for adults and children. 
 



  

 104 

 
Table 3.1.  Chocolate milks chosen for consumer testing 

Caucasians and Hispanic Adults   
Product % fat Treatment 

National brand  2% 613 
Regional brand 3.25% 784 

National brand 2% 911 
Prototype 222 1 % 244 

Prototype 221 1 % 898 
   

Hispanic Children   
Product % fat Treatment 

National brand 2% 613 
Regional brand 3.25% 784 

National brand 2% 911 
Prototype 221 1 % 898 

National brand 0% 433 
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Table 3.2.  Descriptive profiles of chocolate milks. 
Treatment 613 784 911 244 898 433 

Cocoa Aroma  2.3b 3.0a 1.2c 2.5b 3.0a 1.4c 
Cocoa Flavor 1.6cd 2.2b 1.3d 1.7c 2.9a 1.0d 

Vanillin 3.3a 2.2c 3.3a 2.0c 2.0c 2.7b 
Vanilla ND ND ND 1.5a 1.5a ND 

Caramelized 2.3c 2.6b 3.0a 2.00c 2.00c 2.9a 
Eggy/Corn ND 1.1a ND 1.0a 1.0a ND 

Coconut 1.2b ND 2.9a ND ND 1.0b 
Milkfat 2.0a 1.5b 1.9a 2.0a 2.0a ND 
Malty 1.1c 2.0b 1.3c 2.0b 2.9a 1.0c 
Burnt  ND ND 1.5a ND ND 1.5a 
Sweet 8.0b 6.5d 8.4a 8.5a 7.5c 8.1b 
Salty 0.5b 1.2a 1.2a ND 1.00a 1.0a 

Astringency 1.8ab 1.6b 2.0a 1.5b 1.5b 2.2a 
Color 10.5a 5.7d 4.0e 6.0d 6.5c 9.5b 

Viscosity  2.5ab 2.3ab 2.3b 2.5ab 3.0a 1.7c 
Product attributes were scaled using 15-point universal intensity scale where 0 = absence of attribute and 15 = extremely high intensity of attribute 
(Meilgaard and others 1999).  Sensory language from Thompson and others (2004). 
Means in a row followed by different letters are different (p<0.05). 
ND – not detected
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Table 3.3.  Demographic responses from adult Caucasian and Hispanic consumers. 
Caucasian (N=91) Hispanic (N=79) 
Gender 59% Female  58% Female  
  41% Male 42% Male 
     
Age* 25 % 18 - 20 y 16 % 18- 20 y 
  29 % 21- 30 y 13 % 21 - 30 y 
   24 % 31 - 45 y 39 % 31-45 y 
   22 % > 45 y 32 % > 45 y 
     
Yearly 
Income* 21% $0-10,000 33% $0-10,000 

  25% $10,000-20,000 37% $10,000-20,000 
  25% $20,000-40,000 22% $20,000-40,000 
  11% $40,000-60,000 6% $40,000-60,000 
  18% >$60,000 3% >$60,000 
     
Education* 3% Did not finish High school 14% Did not finish High school 
  12% High school diploma/GED 39% High school diploma/GED 
  32% College Degree 13% College Degree 

  
51% Advanced degree beyond 
undergraduate  

19% Advanced degree beyond 
undergraduate  

  
2% Trade or professional school (i.e. 
community college, etc.) 

15% Trade or professional school 
(i.e. community college, etc.) 

     
U.S. Citizen* 93% Yes 24%Yes 
  7% No 76% No 
     
Chocolate 
Milk 
consumption 
frequency* 

    

  57% a few times per year 13% a few times per year 
  15% at least once per month 11% at least once per month 
  17% at least 2-3 times per month 19% at least 2-3 times per month 
  9% at least once per week 14% at least once per week 
  2% two or more times per week 43% two or more times per week 
     
Brands* 45% Hershey’s 45% Hershey’s 
  19% Nestle 70% Nestle 
  11% Parmalat 9% Parmalat 
  17% Promised Land 3% Promised Land 
  11% Starbucks 14% Starbucks 
  23% NC State Chocolate Milk 14% NC State Chocolate Milk 
  28% Horizon Organic Milks 7% Horizon Organic Milks 

  
43% Store brands (Food Lion, Harris 
Teeter, etc.) 

25% Store brands (Food Lion, Harris 
Teeter, etc.) 

  17% Other brands 22% Other brands 



 

 107 

Table 3.3 cont inued.  
   
Fat content* 19% Fat-free 17% Fat-free 
  49% Low fat 38% Low fat 
  32% Full fat 35% Full fat 
     10 % don't know 
Purchase 
factors* 64% Price 34% Price 

  68% Flavor 83% Flavor 
  17% Color 16% Color 
  25% Texture 21% Texture 
  23% Sweetness 17% Sweetness 
  38% Availability 7% Availability 

* Indicates difference in distribution between Caucasian and Hispanic consumers (p<0.05) 
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Table 3.4.  Hispanic children ages 10-15 y mean liking scores for chocolate milks (n=45) 
  898 433 613 784 911 

Overall Liking 5.8a 4.7b 5.9a 5.4ab 4.8b 
Color Liking 5.6ab 4.8c 6.0a 5.4abc 5.2bc 

Thickness Liking 5.3a 4.7ab 5.4a 5.0ab 4.6b 
Sweetness Liking 5.6a 4.5c 5.7a 5.2ab 4.7bc 

Chocolate Flavor Liking 6.1ab 4.8cd 6.2a 5.7ab 4.8d 
Means in a row followed by a different letter are different (p<0.05) 
Products were scored on a 7-point facial expression scale where 1 – dislike extremely and 7 = like 
extremely 
 
 
Table 3.5.  Caucasian (n=91) and Hispanic (n=79) adult liking scores for chocolate milks  

Caucasian Product 
  244 898 784 613 911 

Overall Liking 4.9ab 5.3a 4.8b 4.8b 3.2c 
Color Liking 5.2b 5.6a 5.2b 5.2b 4.5c 

Thickness Liking 4.9ab 5.1a 4.9ab 4.8b 4.2c 
Sweetness Liking 4.8ab 5.1a 4.8ab 4.6b 3.3c 

            
Hispanic Product 

  244 898 784 613 911 
Overall Liking 5.3a 5.3a 5.0a 5.2a 3.8b 
Color Liking 5.5a 5.4a 5.3a 5.5a 4.3b 

Thickness Liking 5.3a 5.2a 5.1a 5.0a 4.0b 
Sweetness Liking 5.2a 5.3a 5.1a 4.9a 4.0b 

Means in a row within each ethnicity followed by a different letter are different (p<0.05) 
Products were scored on a 7-point facial expression scale where 1 – dislike extremely and 7 = like 
extremely 
There was not an ethnicity effect on liking attributes (p>0.05) except for chocolate flavor liking (Figure 3). 
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Table 3.6.  Adult consumer attribute means within each consumer cluster 
CLUSTER 1* (n=58) 

Caucasian (n=37)       
Hispanic (n=21)  244 898 784 613 911 

OL 5.1bB 5.4aAB 5.3aB 5.8aA 2.3cC 
CFL 5.0bB 5.2abAB 5.0aB 5.7aA 2.7cC 
CL 5.3bB 5.6aA 5.3aB 6.1aA 3.9bC 
TL 5.0bB 5.2aB 5.2aB 5.9aA 3.6bC 
SL 5.0bB 5.1bB 5.1aB 5.7aA 2.9bC 
        

CLUSTER 2 (n=71) 
Caucasian (n=37)       
Hispanic (n=34)  244 898 784 613 911 

OL 4.4cB 4.7abAB 4.9aA 3.9cC 3.3bD 
CFL 4.3cB 4.7bA 4.8abA 3.5bC 3.4bC 
CL 4.7cAB 4.8bA 5.0aA 4.5bB 4.0bC 
TL 4.5cA 4.5bA 4.6bA 3.7bB 3.6bB 
SL 4.2cB 4.6bAB 4.9aA 3.6bC 3.3bC 
        

CLUSTER 3* (n=41) 
Caucasian (n=17)       
Hispanic (n=24)  244 898 784 613 911 

OL 5.7aA 5.6aAB 4.4bC 5.2bB 5.2aB 
CFL 5.6aA 5.7aA 4.4bA 5.4aB 5.2aA 
CL 5.9aA 5.8aA 5.4aB 5.7aA 5.6aAB 
TL 5.8aA 5.6aAB 5.3aB 5.5aAB 5.5aAB 
SL 5.8aA 5.8aA 4.7aB 5.5aAB 5.2aB 
        

* Indicates difference in ethnic membership for that cluster (p<0.05) 
Means within a column for each attribute followed by different lower case letters are different (p<0.05) 
Means within a row followed by different capital letters are different (p<0.05). 
Products were scored on a 7-point facial expression scale where 1 – dis like extremely and 7 = like 
extremely. 
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Figure 3.3.  Caucasian and Hispanic chocolate flavor liking scores for chocolate milks.  
Ethnic differences (p<0.05) were observed for all milks except milk 898.  Numbers refer 
to chocolate milks (Tables 1 and 2).  Products were scored on a 7-point facial expression 
scale where 1 – dislike extremely and 7 = like extremely. 
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Figure 3.4.  Principal component biplot of adult consumer clusters across treatment liking 
attributes.  PC – principal component, Numbers by vectors refer to chocolate milks 
(Tables 1 and 2), ol – overall liking, cfl – chocolate flavor liking, cl – color liking, tl – 
texture/mouthfeel liking, sl – sweet taste liking. 
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Figure 3.5.  Overall liking scores for chocolate milks as impacted by cluster membership 
(p<0.05) (Table 6).  Products were scored on a 7-point facial expression scale where 1 – 
dislike extremely and 7 = like extremely.  Numbers refer to chocolate milks (Tables 1 and 
2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.6.  Cluster by ethnicity interaction (p<0.05) for color liking of milk 898.  
Products were scored on a 7-point facial expression scale where 1 – dislike extremely and 
7 = like extremely. 
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Appendix 1. Dairy Products Discussion Guide. 
 

• Moderator introduction – purpose of focus group 
 

• Respondent introductions – your name, year in school (for pre-teens), country your 
family is from, and who lives in your household. 

 
• Let’s start with milk: 
  

• How often for you drink milk?  On what kinds of occasions? (ex: lunch,  with 
snacks, etc.) 

• Why do you choose milk instead of some other beverage? (ex: taste, nutrition, 
etc.) 

• Why do you not drink milk more frequently? 
• Compared to other kinds of beverages, what do you particularly like about milk? 
• Is milk good for you?  In what ways? (probe for nutritional benefits) 
• Compared to other beverages, what do you not like about milk? 
• Do you drink flavored milk?  What flavors have you tried?  How did you like 

them? 
• What other milk flavors are you aware of, either from here in the US or in your 

family’s country of origin? 
• What other flavors (besides the ones already mentioned) do you think you would 

like for flavored milk?  Think of flavors from other types of foods and beverage 
that you like. 

 
----  Present conceptual flavors to gauge interest (ex: chocolate caramel, coffee or mocha, 
dulce de leche, pina colada, mango, guava, pineapple, etc.) --- 
 

• I have some samples of flavored milks.  First I want to get your reaction to the 
way each of these look. (Probe color, viscosity, etc.) 

• Now I would like you to taste each of these and tell me what you think. 
1. How well do you like this flavor? (might want to use a 5-point scale) 
2. Why do you say that? 

 
Now let’s talk about yogurt-type products you drink: 

• What do you call this kind of product? 
• Who has tried these kinds of products? 
• Who drinks them regularly? How often?  On what kinds of occasions do you 

drink them? (ex: breakfast, as a meal replacement, to accompany meals, as a 
snack, etc.)  Where do you typically drink them? 

• When you drink these products, why are you choosing this instead of something 
else to drink? 

• Why do you not drink these products more frequently? 
• Compared to other products you drink, what do you particularly like about these 

products? 
• Are these products good for you?  In what ways? (probe for nutritional benefits, 

knowledge about active cultures, calorie content, etc.) 
• Are there things about these products you don’t like? 
•  
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Appendix 1 continued. 
 

• There are many differences in how these products look and taste.  I want to know 
what it is that you like. 

1. How thick or thin do you like these products? (Try to get them to name 
another product that has the desired viscosity they want) 

2. Sometimes these products have small bits of something in them – such as 
fruit.  Is that something you like or dislike in these products? 

3. What flavors do you particularly like?  Why do you prefer these  flavors? 
4. What color should this type of product be?  (if it depends on flavor, get 

examples of flavor/color combinations that they like or dislike)  
 

• Are there other flavors that would taste really good to you in these products?  
Again, think of other foods and beverages, including those from your family’s 
country of origin that you think would taste good in this type of product. 

• How interested would you be in these other types of flavors? (name flavor under 
consideration) 

 
• Now I want to get your reaction to some actual products: 

• First let’s talk about the way each of these products looks.  
(Probe for color. viscosity, presence/absence of inclusions, etc.) 

• Now I’d like you to taste each of these and tell me what you think 
• How well do you like this flavor? (use 5-point scale) 
• Why do you say that? 

 
•  Thank you for your input.  You’ve been very helpful! 
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Appendix 2. Products used in Adult Caucasian and Hispanic Focus Groups. 
Flavored Milk Groups    

Product % Fat 

NesQuik Strawberry Milkshake   2% 

Hershey’s Milkshake - Cookies & Cream   3% 

Promised Land Chocolate – Full Fat   4% 

Horizon Organic Vanilla Milk – Reduced Fat  2% 

Starbucks Caramel Frappucino   1% 

    

Chocolate Milk Follow-up Group   
Product % Fat 

Hershey's Chocolate Milkshake  3% 

Hershey’s Chocolate Milk – “No Sugar Added”  2% 

Horizon Organic Chocolate Milk (Refrigerated) 1% 

NesQuik Fat-Free Chocolate Milk 0% 

NesQuik Chocolate Milkshake 2% 

NesQuik Chocolate Milk - Regular 2% 

Pet Chocolate Milk  3% 

Promised Land Chocolate Milk – Reduced Fat 2% 
 
Products use in Kids Hispanic Focus groups 

Flavored Milk Group   
Product % Fat 

NesQuik Strawberry Milkshake  2% 

Pet Chocolate Milk 3% 

Horizon Organic Vanilla Reduced Fat Milk   2% 
    

Chocolate Milk Follow-up Group   
Product % Fat 

Hershey's Milkshake 3% 
Horizon Organic 1% 1% 
NesQuik Fat-Free 0% 
NesQuik Milkshake 2% 
Pet Chocolate Milk 3% 
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Appendix 3. Demographics - flavored milk HISPANIC ADULTS focus groups (n=23). 

Gender Male 35% 

 Female 65% 

   

Age 20-24 26% 

 25-29 17% 

 30-34 35% 

 35-39 9% 

 40-45 13% 

   

What is your yearly income level? $0 - 10,000 17% 

 $10,000 - 20,000 26% 

 $20,000 - 40,000 39% 

 $40,000 - 60,000 13% 

 greater than $60,000 4% 

   

What is your education level? Did not finish High school 0% 

 High school diploma / GED 13% 

 College degree 43% 

 
Advanced degree beyond 
undergraduate 

39% 

 
Trade or professional school (i.e. 
community college, etc.) 4% 
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Appendix 3 continued. 

I am a U.S. citizen Yes 70% 

 No 30% 

   

What is your birth country? Venezuela 22% 

 Mexico 26% 

 Colombia 13% 

 Argentina 9% 

 Peru 9% 

 Brazil 4% 

 Guatemala 4% 

 USA 13% 

   

What is your ethnicity? Hispanic  65% 

 Latino 17% 

 Latino Mix 4% 

 Puerto Rican 9% 

   

If not a U.S. citizen, how long have you been in the U.S.? 2 to 5 years  53% 

 5 - 10 years 37% 

 10 years or more 11% 
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Appendix 3 continued. 

Do you shop for the household, even if it's you alone? Yes 100% 

 No 0% 

   

Do you have any allergies to dairy beverages? Yes 0% 

 No 100% 

   

Do you purchase flavored milk products? Yes  83% 

 No 17% 

   

How often do you consume flavored milk products (any 
type)? never 4% 

 a few times per year 30% 

 At least once per month 4% 

 At least 2-3 times per month 13% 

 At least once per week 13% 

 two or more times per week 39% 

   

If you consume flavored milk products, what product 
brands do you purchase? 

Hershey's 61% 

 Nestle 65% 

 Parmalat 13% 

 Promised Land 0% 

 Starbucks 26% 



 

 120 

Appendix 3 continued. 

 NC State Chocolate Milk 9% 

 Horizon Organic Milks 17% 

 
Store brands (Food Lion, Harris 
Teeter, etc.) 39% 

 Other brands 13% 

   

Do you consume either fat-free, low-fat, or full-fat flavored 
milks? Fat-free 22% 

 Low-fat 74% 

 Full-fat 22% 

 Low Carb 4% 

 
Two or more selections (both 
fat-free and full-fat, low-fat and 
full-fat, etc) 

9% 

   

What general factors influence your purchase of flavored 
milk products? Price  65% 

 Flavor 83% 

 Color 30% 

 Texture 22% 

 Sweetness 26% 

 Availability 26% 
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Appendix 4. Demographics - flavored milk CAUCASIAN ADULT focus groups (n=22). 

Gender Male 0% 

  Female 100% 

     

Age 18-24 77% 

  25-29 18% 

  30-34 5% 

  35-39 0% 

  40-45 0% 

     

What is your yearly income level? $0 - 10,000 55% 

  $10,000 - 20,000 23% 

  $20,000 - 40,000 14% 

  $40,000 - 60,000 9% 

  greater than $60,000 0% 

     

What is your education level? Did not finish High school 5% 

  High school diploma / GED 23% 

  College degree 50% 

  
Advanced degree beyond 
undergraduate 23% 

  
Trade or professional school (i.e. 
community college, etc.) 0% 
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Appendix 4 continued. 

I am a U.S. citizen Yes 95% 

  No 5% 

     

What is your race? Caucasian 100% 

     

     

Do you shop for the household, even if it's you alone? Yes 100% 

  No 0% 

     

Do you have any allergies to dairy beverages? Yes 0% 

  No 100% 

     

Do you purchase flavored milk products? Yes  82% 

  No 18% 

     

How often do you consume flavored milk products (any 
type)? never 9% 

  a few times per year 23% 

  atleast once per month 27% 

  atleast 2-3 times per month 23% 

  atleast once per week 9% 

  two or more times per week 9% 
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Appendix 4 continued. 

     

If you consume flavored milk products, what product 
brands do you purchase? 

Hershey's 61% 

  Nestle 44% 

  Parmalat 0% 

  Promised Land 17% 

  Starbucks 50% 

  NC State Chocolate Milk 56% 

  Horizon Organic Milks 28% 

  
Store brands (Food Lion, Harris 
Teeter, etc.) 

61% 

  Other brands 6% 

     

Do you consume either fat-free, low-fat, or full-fat flavored 
milks? 

Fat-free 72% 

  Low-fat 83% 

  Full-fat 50% 

  Low Carb 6% 

  
Two or more selections (both 
fat-free and full-fat, low-fat and 
full-fat, etc) 

0% 

     

What general factors influence your purchase of flavored 
milk products? 

Price  78% 

  Flavor 94% 

  Color 17% 

  Texture 44% 
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Appendix 4 continued. 

  Sweetness 33% 

  Availability 32% 

 
 
Appendix 5. Demographics - flavored milk KIDS focus groups (n=26). 

Gender Female 48% 

  Male 52% 

     

Age 10 0% 

  11 0% 

  12 12% 

  13 36% 

  14 52% 

     

Are you a U.S. citizen? Yes 44% 

  No 56% 

     

Are you bilingual? Yes 84% 

  No 16% 

     

Do you have any allergies to dairy products? Yes 0% 

  No 100% 
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Appendix 5 continued. 

How often do you drink flavored milks (any type)? Never 8% 

  A few times per year 20% 

  at least once per month 0% 

  atleast 2-3 times per month 0% 

  atleast once per week 20% 

  two or more times per week 52% 

     

If you consume flavored milks, what product brands do you 
drink? (check all that apply) Hershey's  56% 

  Nestle 44% 

  Parmalat 0% 

  Promised Land 0% 

  Starbucks 12% 

  NC State Chocolate Milk 8% 

  Horizon Organic Milk 0% 

  
Store Brands (Food Lion, Harris  
Teeter, etc.) 24% 

  Other brands 40% 

     

What flavors do you like best? (check all that apply) Strawberry 48% 

  Chocolate 56% 

  Vanilla 28% 

  Other flavor(s) 12% 
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Appendix 5 continued.   
Do you consume either fat-free, low-fat or full-fat flavored 
milks? (check all that apply) 

Fat-Free 20% 

  Low-Fat 52% 

  Full Fat 20% 

  Two or more selections  12% 

  Don't know 32% 
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Appendix 6. Demographics of Hispanic ADULTS Chocolate Milk Focus Group (n=7). 

Gender Male 43% 

 Female 57% 

   

Age 20-24 0% 

 25-29 14% 

 30-34 43% 

 35-39 14% 

 40-45 29% 

   

What is your yearly income level? $0 - 10,000 0% 

 $10,000 - 20,000 43% 

 $20,000 - 40,000 29% 

 $40,000 - 60,000 0% 

 greater than $60,000 29% 

   

What is your education level? Did not finish High school 0% 

 High school diploma / GED 14% 

 College degree 0% 

 
Advanced degree beyond 
undergraduate 

86% 

 
Trade or professional school (i.e. 
community college, etc.) 0% 
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Appendix 6 continued. 

I am a U.S. citizen Yes 29% 

 No 71% 

   

What is your birth country? Venezuela 14% 

 Mexico 29% 

 Colombia 14% 

 Argentina 14% 

 Peru 0% 

 Brazil 14% 

 Guatemala 0% 

 USA 14% 

   

What is your ethnicity? Hispanic  100% 

 Latino 0% 

 Latino Mix 0% 

 Puerto Rican 0% 

   

If not a U.S. citizen, how long have you been in the U.S.? 5 years or less 80% 

 5 - 10 years 20% 

 10 years or more 0% 
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Appendix 6 continued. 

Do you shop for the household, even if it's you alone? Yes 100% 

 No 0% 

   

Do you have any allergies to dairy beverages? Yes 0% 

 No 100% 

   

Do you purchase CHOCOLATE milk products? Yes  100% 

 No 0% 

   

How often do you consume CHOCOLATE milk (any 
type)? Never 0% 

 a few times per year 29% 

 atleast once per month 43% 

 atleast 2-3 times per month 14% 

 atleast once per week 14% 

 two or more times per week 0% 

   

If you consume CHOCOLATE milk, what product brands 
do you purchase? 

Hershey's 43% 

 Nestle 71% 

 Parmalat 14% 

 Promised Land 0% 

 Starbucks 0% 
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Appendix 6 continued. 

 NC State Chocolate Milk 14% 

 Horizon Organic Milks 43% 

 
Store brands (Food Lion, Harris 
Teeter, etc.) 0% 

 Other brands 29% 

   

Do you consume either fat-free, low-fat, or full-fat 
CHOCOLATE milk? Fat-free 14% 

 Low-fat 71% 

 Full-fat 71% 

 Low Carb 0% 

 
Two or more selections (both 
fat-free and full-fat, low-fat and 
full-fat, etc) 

14% 

   

What general factors influence your purchase of 
CHOCOLATE milk? (check all that apply) Price  57% 

 Flavor 100% 

 Color 29% 

 Texture 14% 

 Sweetness 57% 

 Availability 43% 
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Appendix 7. Demographic for Hispanic KIDS Chocolate Milk Focus Groups (n=11). 

Gender Female 55% 

  Male 45% 

     

Age 10 0% 

  11 27% 

  12 36% 

  13 27% 

  14 9% 

     

Are you a U.S. citizen? Yes 36% 

  No 64% 

     

Are you bilingual? Yes 73% 

  No 27% 

     

Do you have any allergies to dairy products? Yes 0% 

  No 100% 

     

How often do you consume CHOCOLATE MILK (any 
type)? 

never 0% 

  a few times per year 18% 

  at least once per month 9% 
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Appendix 7 continued. 

  atleast 2-3 times per month 0% 

  atleast once per week 0% 

  two or more times per week 73% 

     

If you consume CHOCOLATE MILK, what brands do you 
drink? (check all that apply) Hershey's  64% 

  Nestle 9% 

  Parmalat 0% 

  Promised Land 0% 

  Starbucks 0% 

  NC State Chocolate Milk 9% 

  Horizon Organic 0% 

  
Store brands (Food Lion, Harris 
Teeter, etc) 

27% 

  Other brands 9% 

     

Do you consume either fat-free, low-fat or full-fat 
CHOCOLATE MILK? (check all that apply) Fat-Free 36% 

  Low-Fat 64% 

  Full Fat 0% 

  Two or more selections  0% 

  Don't know 9% 
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Appendix 7 continued. 
What general factors influence your purchase of 
CHOCOLATE MILK? (check all that apply) 

Price 0% 

  Flavor 73% 

  Color 9% 

  Texture 9% 

  Sweetness 27% 

  Availability 0% 

 
 
 
 
 
 
 
 
 
 
 
 
 


