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LARGE INCREASES IN AMERICANS’ CONSUMPTION OF
sugar-sweetened beverages (SSB) have been a topic of
concern. Between 1977 and 2002, the intake of
“caloric” beverages doubled in the United States, with

most recent data showing that children and adults in the
United States consume about 172 and 175 kcal daily, respec-
tively, from SSB.1 It is estimated that SSB account for about
10% of total energy intake in adults.2,3 High intake of SSB has
been related to many adverse health outcomes, including
type 2 diabetes, obesity, dental caries, and heart disease.4-8

When developing behavioral interventions to address un-
healthy dietary behaviors such as SSB consumption, forma-
tive and theory-grounded qualitative data can provide infor-
mation needed to understand cultural perspectives and
develop targeted intervention strategies.9 The Theory of
Planned Behavior (TPB) is an individual-level health behavior
theory that has been used to understand a variety of health
behaviors,10-14 including diet-related behaviors and SSB con-
sumption.12,13,15-19 The TPB proposes that behavior can be
predicted directly by one’s intention and perceptions of be-

havioral control.10 It also proposes that subjective norms, at-
titude, and perceived behavioral control indirectly influence
behavior through intentions.10

The TPB can be used for all phases of behavioral interven-
tion development, implementation, and evaluation10,14,15;
however, few known studies have comprehensively incorpo-
rated the TPB. For example, a review of 24 TPB interventions
revealed that only about half of the studies used the TPB to
develop the intervention and the other half used the TPB to
assess intervention effectiveness.13 Similarly, as pointed out
by Conner and Sparks,15 researchers rarely conduct formative
studies to identify appropriate TPB-grounded targets for in-
tervention efforts. In fact, the majority of TPB studies across
all health behaviors are quantitative and cross-sectional in
design.11-13,15,20-26 Although these quantitative studies illus-
trate the usefulness of the TPB in predicting behaviors, quali-
tative studies to better understand the underlying cultural
beliefs associated with dietary behaviors are also impor-
tant.10,14,15 Nonetheless, relatively few dietary behaviors
studies have qualitatively applied the TPB.27,28

ABSTRACT
Despite strong scientific data indicating associations among sugar-sweetenedbeverages
(SSB) and numerous adverse health outcomes, little is known about culturally specific
beliefs and potential individual-level behavioral strategies to reduce SSB intake. The
primary objective of this formative study targeting adults residing in rural southwest
Virginia was to apply the Theory of Planned Behavior to investigate culturally specific
attitudes, subjective norms, and perceived behavioral control constructs related to the
consumption of SSB, water, and artificially sweetened beverages. Using a homogenous
sampling strategy, eight focus groups were conducted with 54 adult participants who
exceeded recommendations of !1 cup of SSB/day. An experienced moderator and co-
moderator utilized a semi-structured script, grounded in the Theory of Planned Behav-
ior, to execute the focus group. All focus groups were audiotaped and transcribed ver-
batim. Three researchers independently coded meaning units to the major themes and
subsequently met to gain consensus in coding. Important beverage-specific themes
emerged for attitudes, subjective norms, perceived behavioral control, and intentions.
Across all beverages, the most notable themes included taste (n"161 meaning units),
availability/convenience (n"95 meaning units), habit/addiction (n"57 meaning units),
and cost (n"28 meaning units). Health consequences associated with beverages and
water-quality issues also surfaced, as well as normative beliefs, including the influence
of doctors and peers. The identified themes and subthemes provide critical insight into
understanding culturally relevant context and beliefs associated with beverage con-
sumption behaviors and helps inform the development and evaluation of future inter-
vention efforts targeting SSB consumption in the health disparate region of southwest
Virginia.
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This research targets at-risk rural counties of southwest
Virginia that lie in the health disparate Appalachia region, a
federally designated medically underserved area.29 When
comparedwith the state of Virginia andnational averages, the
targeted region has low socioeconomic status and low liter-
acy levels.30,31 In addition, the prevalence of diabetes and
obesity in this region exceeds that of the state of Virginia,32

and mortality from diabetes is almost twice as high as the
state average.33 Although this region is predominantly white
(ie, 95.3% white, 3.4% African American, 1.3% other origin),
Appalachia has historically been identified as a distinctive
cultural region with unique dialect, music, folklore, religion,
education, and social and economic stratification.34,35 Of fur-
ther concern related to beverage consumption behaviors, is-
sues of water quality (eg, metals, siltation, pathogens, and
nutrients) and water treatments have been a long-standing
concern for residents in this agriculture and mining region.36

In our previous cross-sectional study of southwest Virginia
residents, we quantitatively explored the utility of the TPB to
explain SSB consumption. SSB intake averaged 457 (standard
deviation"430) kcal/day,37 an amount that exceeds recom-
mendations for daily SSB intake by approximately four
times.38 The amount of variability (38%) explained by the pri-
mary constructs of the TPB indicated that behavioral inten-
tions, perceived behavioral control, subjective norms, and at-
titudes provided a moderate explanation for SSB intake.37

Although this study reveals promise in the utility of the TPB to
explain SSB behaviors, it also highlighted the need for further
qualitative investigation of beliefs surrounding SSB consump-
tion.
This current study served as the formative phase to further

explore the usefulness of a TPB-guided framework to under-
stand and intervene on SSB behaviors. Using both a deductive
and inductive analysis process, the primary purpose of this
theory-grounded researchwas to qualitatively explore the at-
titudes, subjective norms, and perceived behavioral control
related to beverage consumption behaviors, including SSB,
water, and artificially sweetened beverages, among residents
in southwest Virginia. Regional water-quality issues also
prompted the investigation of examining potential differ-
ences between individuals with primary access to city vs
non–city water. The long-term goal of this work is to apply
findings for the development and implementation of cultur-
ally specific behavioral strategies and interventions for reduc-
ing SSB intake among Appalachian residents.

METHODS
Study Design and Recruitment
The Institutional Review Board at Virginia Polytechnic Insti-
tute and State University approved this study, and all partic-
ipants provided informed signed consent. This study con-
sisted of a screening questionnaire and focus groups.
Participants were recruited from five southwest Virginia
counties including Scott,Washington, Stuart, Giles, and Floyd.
A homogenous sampling protocol was executed.9 Eligibility
criteria included residency in one of the targeted five coun-
ties, English speaking, 18 years of age or older, and consump-
tion of !1 cup of SSB per day. Because focus groups were
planned to evaluate potential differences among residents on
city water vs non–city water sources (eg, well, stream), par-
ticipants also had tomeetwater source eligibility for the focus

group being planned in their county. Socioeconomic status
was not an inclusion criterion; however, the sampling goal
was to achieve a broad variation across income and education
levels. Three Virginia Cooperative Extension educators and
two graduate research assistants helped recruit and screen
participants. Flyers and word of mouth were used to recruit
participants through a several venues, including Virginia Co-
operative Extension programs, churches, and low-income
and subsidized housing sites. Focus groups were conducted
August 2010 to March 2011. A meal was served at each focus
group and individuals were compensatedwith a $30 gift card.

Questionnaire
Beverage Consumption and Water Source. Eligibility for
consuming !1 cup SSB per day was determined using three
items from the valid and reliable Beverage Questionnaire, in-
cluding regular soft drinks, sweetened tea, and sweetened
juice beverages/drink (eg, Kool-Aid [Kraft Foods, Inc], lemon-
ade, punch, or SunnyDelight [SunnyDelight Beverages Co]).39

For each item, participants indicated frequency of intake and
portion size consumed. Participants also reported their pri-
mary source of drinking water.

Demographic Variables. Demographic variables included
sex, race/ethnicity, age, highest level of education reported
across seven categories, and income level reported across 12
categories of $5,000 increments. Participants also completed
a validated health literacy assessment, the Newest Vital Sign,
whereby participants view information on a Nutrition Facts
label and answer six questions about how they would inter-
pret and act on the information.40

Focus Groups
Planning of the focus groups, development of the script, and
themoderation of focus groups were implemented according
to suggested procedures.41 Each focus group included five to
nine participants, lasted about 90 minutes, and was led by an
experiencedmoderator and comoderator. In total, three indi-
viduals assisted in the moderation, including one who mod-
erated or comoderated all eight focus groups. A semi-struc-
tured script containing open-ended questions and probes
guided data collection. The script was grounded by the TPB
constructs (ie, attitudes, subjective norms, perceived behav-
ioral control, and intention) and was formatted with explicit
sections to prompt opinions about SSB, water, and artificially
sweetened beverages (Figure 1). Evidence from the Beverage
Guidance Panel was used as recommended amounts from
each beverage category (ie, 0 to 8 fluid oz/day of calorically
sweetened beverages without nutrients, 20 to 50 fluid oz/day
of water, 0 to 32 fluid oz/day “noncalorically” sweetened bev-
erages).38 Researchers presented a preliminary introduction
to types of beverages and recommended amountswere given.
The focus groups were audiorecorded and transcribed verba-
tim. The studywas designed to achieve data saturation,which
was sufficiently achieved after eight focus groups, including
four city water and four non–city water focus groups.

ANALYSIS
The quantitative data were analyzed in PASW Statistics (ver-
sion 18.0, 2009, SPSS Inc) and included frequencies, means,
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standard deviations, "2, and one-way analysis of variance. A
hybrid deductive and inductive qualitative analysis approach
was used.42-44 Using a TPB-guided script and a priori coding of
the data back to the TPB illustrates a deductive approach,
while the generation of themes and subthemes from the

meaning units illustrates an inductive approach. Meaning
units are defined as the constellation of words or statements
that relate to the same central meaning and can also be re-
ferred to as a content unit or coding unit, a keyword and
phrase, and a unit of analysis.42 With oversight from the pri-

Figure 1. Sample focus group questionsc grounded in the Theory of Planned Behavior. aSunny Delight Beverages Co. bKraft Foods,
Inc. cIllustrated questions are meant to be representative of the focus script; they do not represent all the sections or questions
within each section.
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mary investigator and using an inductive approach, two grad-
uate research assistants thoroughly read the transcripts sev-
eral times and independently generated initial key themes
and subthemes throughout the transcripts, and then met to
resolve discrepancies and develop a distinct coding system.
Then three graduate research assistants independently iden-
tified meaning units throughout each transcript that sup-
ported the initial themes andmetwith the primary investiga-
tor to gain consensus on coding.Meaning units were assigned
by the number of mentions. In an iterative process, the re-
search team further reduced themeaning units intomeaning-
ful themes and subthemes and then organized the meaning
units back into TPB constructs. Congruent with qualitative
content analysis, it is important to note that our analysis was
not a linear process.43,44 Finally, to illustrate data saturation
across each theme, the total number of meaning units were
quantified.42 Quantification of meaning units do not neces-
sarily reflect the associated value, importance, or emotion
across themes and subthemes. To illustrate credibility and
trustworthiness of the analysis process,43 sample authentic
quotes are provided in Figures 2 through 4. Upon analyzing
the data, there were no noteworthy differences among resi-
dents on city vs non–city water sources. Therefore, the data
were collapsed and results are subsequently reported across
all eight focus groups.

RESULTS
Participants
In total, 75 individuals were screened, of which 63 were eli-
gible and54participated—an86%participation rate. Ineligible
participants included eight who consumed !1 cup of SSB/day
and four who consumed enough SSB to qualify but were not
eligible because of their primary water source. Nine eligible
individuals chose not to participate (eg, transportation,
scheduling). "2 and one-way analysis of variance tests re-
vealed no significant differences among the participants and
nonparticipants. The Table details the sex, race/ethnicity, ed-
ucational attainment, income level, and health literacy status
of participants. A relatively balanced range of income and ed-
ucation levelswere achieved, yetmenwere somewhat under-
represented in the sample. Because the targeted southwest
Virginia region is 95% white,30 the race/ethnicity of the par-
ticipants was representative of the area. Among participants,
SSB consumption averaged27.3 (standarddeviation"23.3) oz
per day.

FOCUS-GROUP RESULTS
Sugar-Sweetened Beverages
Attitudes. Numerous positive and negative attitudes were
revealed (Figure 2). When asked about the good things asso-
ciated with SSB (ie, soda, energy drinks, juice drinks), thema-
jority of comments related to positive beverage attributes
(n"97 meaning units). Within this category the three most
frequently identified subcategories included taste (n"38
meaning units) caffeine/energy (n"31 meaning units), and
vitamins (n"12meaning units). The remaining subcategories
consisted of electrolytes, high water content, novelty, not
as much sugar, and antioxidants. Two positive health out-
comes comprising 19 meaning units were noted; including
helps when sick (n"10 meaning units) and quenches thirst

(n"9 meaning units). Cost was discussed as both a positive
quality of SSB (n"6 meaning units), especially in reference to
juice drinks, aswell as a negative aspect (n"3meaning units).
There were also numerous negative statements that

emerged about SSB. Of the identified negative SSB attributes
(n"78 meaning units), 22 meaning units were about the
sugar content, and this appeared in all eight focus group. Caf-
feine (n"21meaning units), taste (n"13meaning units), and
acidity (n"12 meaning units) were also common subcatego-
ries. Related to the 25 negative health outcomes, cavities
emerged as the top negative health outcome associated with
SBB. The remaining 19meaning units fell under weight, more
thirsty, indigestion, kidney problems, diabetes, makes kids
hyper, heart trouble, bone loss, and need to use the restroom,
which were mentioned in !2 focus groups.

Subjective Norms. When questioned regarding how they
felt about the recommendation for drinking #8 oz/day of SSB,
only a few responses (n"4 meaning units) suggested that in-
dividuals were likely to follow this recommendation. Seven re-
sponses indicatedamoreneutral view,asparticipants thought it
was a good recommendation but would be hard to follow. A
large majority of responses indicated unlikeliness to meet the
recommendation (n"16 meaning units). When considering
normative beliefs, doctor recommendation (n"meaning units
11) and peers (n"3meaning units) emerged as important influ-
ences on the amount of SSB consumed.

Perceived Behavioral Control. The major obstacles partic-
ipants identified related to what would make it hard to limit
their SSB consumption included the availability and conve-
nience of SSB (n"14 meaning units), the size of cans (n"12
meaning units), and cost (n"12 meaning units). Taste and
disliking alternatives provided seven additional meaning
units. Although participants provided numerous obstacles for
limiting SSB consumption, the only consistent idea when dis-
cussing what would make it easy to limit SSB intake included
increasing the availability and convenience of other bever-
ages (n"18 meaning units).

Intention. Intentions aboutmeeting the recommendation for
SSB over the next month were mixed, as some participants
(n"12 meaning units) indicated that it would be impossible
and others illustrated plans to meet the recommendation
(n"7 meaning units). Some participants held a more neutral
view (n"9 meaning units), as one participant said, “I think I
would have to attempt it and let you know.” Participants ex-
pressed ways to meet this goal, such as to drink more water
(n"8 meaning units) and replace SSB with healthier options
(n"5 meaning units). The remaining meaning units reflect
strategies such as gradually decrease SSB consumption, drink
small amounts of SSB throughout the day, limit availability of
SSB, quit cold turkey, and buy real fruit juice.

Water
Attitudes. When asked about the good things associated
with water, positive health outcomes was the prominent
theme (n"47 meaning units) (Figure 3). Subcategories in-
cluded helps your body, flushes kidneys, keeps you hydrated,
refreshing, andhelpsmetabolism. Among the 14positive bev-
erage attributes, taste was a commonly mentioned beverage
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attribute, with 8meaning units. Cost was also mentioned as a
positive aspect of water (n"4meaning units). Numerous par-
ticipants expressed negative issues related to water (n"41),

including chemicals or contamination of water sources. One
mother on city water mentioned, “Those letters we get from
the health department, they’re really scary.” Taste, a negative

A!tudes
Theme #FGa #MUb Example MU
Posi"ve   
  Beverage 
  a!ributes 

8 97 “..because the taste was so good, nice and tart, that was the 
good thing” 

  Health    
  outcomes 

5 19 “If you’re a li!le sick to your stomach, I find you can drink coke 
and it will se!le it” 

  Cost 3 6 “Cheap to buy too. Sunny-D's" not very expensive.”  
Nega"ve    
  Beverage 
  a!ributes 

8 78 “WAY too much caffeine.”

  Health  
  outcomes 

8 25 “I heard if you drink one soda, one can of soda a day, you’ll gain 
12 pounds in a year” 

  Cost 2 3 “I just don’t like the price on them [energy drinks].  They’re 
outrageous.”  

Subjec"ve Norms
Theme #FGa #MUb Example MU

Mo"va"on to 
Comply 

  

  Likely to meet 
  recommenda$on 

3 4 “I think it’s pre!y healthy.”

  Neutral/unsure 
  about 
  recommenda$on 

5 7 “It’s probably a good recommenda$on that most people don’t 
follow.” 

  Unlikely to meet 
  recommenda$on 

7 16 “It would probably be be!er for you just to drink one cup, but 
the likelihood of that happening is not very likely.” 

Norma"ve Beliefs    
  Peer influence 
 

3 3 “So I don’t know, probably because we’re all together all the 
$me and we’re going to peer pressure one another.” 

  Doctor 
  recommenda$on 

2 11 “Well if you’re coming with uh, say, diabetes, and you didn’t 
know about it un$l you went to a doctor and he says, “Hey, you 
have diabetes and you need to cut down on your sugar and few 
other thing…” that would influence me, I know that.”  

Perceived Behavioral Control
Theme #FGa #MUb Example MU

Hard   
  Availability and 
  convenience 

6 14 “I drink pop mostly for the convenience.  It’s easier to grab a 
can than it is to get a glass and pour milk.” 

  Size of can 6 12 And the cans of the soda should be 8 ounces instead of 12 or 
whatever they are now.” 

  Cost 4 12 “Soda and all that stuff is a lot cheaper than buying bo!led 
water.” 

  Taste of SSB 4 4 Um, I love pop and I think that’s one reason I CANNOT get rid 
of that pop because I s$ll acquire the taste of it.” 

  Dislike 
  alterna$ves to 
  SSB 

3 3 “Well at the store we would have to drink water and I don’t 
want to drink that water.  The town water I don’t want to 
drink.” 

Easy    
  Availability and 
  convenience 

6 18 “More easily available, that’s a good example of the schools or 
workplace having water bo!led vending machines or juice 
vending machines.” 

 
Behavioral 
Inten$ons 

Sugar-
Sweetened 
Beverage 

Consump$on

Figure 2. Sugar-sweetened beverage (SSB) consumption. Emergent themes across Theory of Planned Behavior constructs,
meaning unit counts, and example quotes. aNumber of focus groups that meaning unit appeared. bNumber of meaning units
represented by theme, counted by the number of mentions. cSunny Delight Beverages Co.
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beverage attribute, was also consistent among focus groups
(n"20 meaning units). Negative health consequences also
emerged (n"20 meaning units) with frequent responses in-
cluding health complications associated with drinking too
much water and perceptions that cancer is related to water
intake. In addition, numerous participants mentioned cost as
a negative aspect of water (n"5 meaning units), which fre-
quently related to bottled water.

Subjective Norms. More than half of the meaning units
(n"17 meaning units) suggested participants met the rec-
ommendations to drink 5 to 8 cups of water per day. Some

participants said they sometimes met the recommendation
(n"7 meaning units) and others said they did not meet the
recommendation (n"9 meaning units). Unlike SSB, norma-
tive beliefs did not emerge in reference to water.

Perceived Behavioral Control. When questioned what
would make it hard to increase their water consumption,
some responses related to negative beverage attributes (n"5
meaning units). Some participants also stated the availability
of other options made it difficult to consume the recom-
mended amount ofwater (n"7meaningunits).Many individ-
uals expressed a more neutral attitude, saying that it de-

A!tudes
Theme #FGa #MUb Example MU

Posi"ve   
  Health  
  outcomes 

8 47 “I know I always feel be!er if I no$ce I drink more water during 
the day.  I always feel be!er you know…” 

  Beverage    
  a!ributes 

5 14 “I’ve always like water.  I’ve just liked the taste of water.  I 
always did.” 

  Cost 3 4 “It’s cheap, it’s not that expensive.”
Nega"ve   
  Quality issues 7 41 “I guess you never know if you well’s clean or not.”
  Beverage  
  a!ributes 

6 20 “I’ve lived in both situa$ons.  A cup of coffee made with bleach 
water [in reference to city water] tastes terrible.” 

  Health  
  outcomes 

5 20 “But I’ve actually heard you can drink too much water.  I’ve 
heard that too. That it causes electrolytes to go crazy.”  

Subjec"ve Norms
Theme #FGa #MUb Example MU

Mo"va"on to 
Comply 

  

  Likely to meet 
  recommenda$on 

8 17 “I think it’s pre!y good.  I drink more than that.  I drink about 3 
of those 32 ounce cups a day.” 

  Neutral/unsure 
  about 
  recommenda$on 

2 7 “Just depends on how I feel.”

  Unlikely to meet 
  recommenda$on 

5 9 “I say no, most of the $me I don’t meet it.  I uh, I just want to 
add cool-aid mix to it.”  

Perceived Behavioral Control
Theme #FGa #MUb Example MU

Hard   
  Availability of  
  other op$ons 

3 7 “Just the op$on of having the sugar-sweetened beverage I 
guess.” 

  Nega$ve    
  beverage    
  a!ributes 

3 5 “Yea, as long as it’s cold I’ll drink it.  And if it’s warm, I s$ll try 
and drink it, but I guess I don’t drink as much if it’s been warm 
than if it’s cold.” 

Neutral    
  Depends on    
  availability of   
  preferred water  
  source 

6 9 “Well water, spring water, that’s about all I’ll drink.”

Easy    
  Availability and 
  convenience 

6 16 “Because it’s handy.  I always have at least one case of bo!led 
water in the house. 

a

Behavioral 
Inten$on 

Water  

Figure 3.Water consumption. Emergent themes across Theory of Planned Behavior constructs, meaning unit counts, and example
quotes. aNumber of focus groups that meaning unit appeared. bNumber of meaning units represented by theme, counted by the
number of mentions.
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pended on the availability of their preferred water source
(n"9 meaning units). In addition, the availability and conve-
nience of water (n"16 meaning units) made it easy for many
participants to consume the recommended amount of water.

Intention. Very few participants responded about their in-
tentions tomeet the recommendation forwater over the next
month. Ten meaning units were provided for individuals in-
tending to meet the recommendation, while five people said

A!tudes
Theme #FGa #MUb Example MU

Posi"ve   
  Beverage 
  a!ributes 

8 32 “I’ve actually tried like the Crystal Light" and stuff like that and  
they taste pre!y good.” 

  Health outcomes 4 12 “I mean, it’s certainly a benefit for folks who are diabe$c.”
Nega"ve    
  Health outcomes 8 20 “Diet sodas have aspartame and those are showed to cause 

cancer.” 
  Beverage  
  a!ributes 

5 16 “I don’t like the a%ertaste that comes when you use those 
ar$ficial, like those diet sodas.  I don’t know there’s just a bad 
taste a%er.  I don’t like them.” 

  Inconsistent    
  evidence 

2 2 “But we, that’s what I use is a lot of Splenda.&  I don’t like the 
Sweet’N Low' or the Equal,( but it’s just as bad as sugar, so they 
say.  

Subjec"ve Norms
Theme #FGa #MUb Example MU

Mo"va"on to 
Comply 

   

  Likely to meet 
  recommenda$on 

5 38 “I feel great about that, I feel good about that.  I feel like I can 
have some more Diet Pepsi.”)  

  Neutral/unsure 
  about 
  recommenda$on 

3 6  “They’re giving you three $mes as much, so it’s go!a be- they 
must think it’s be!er for you.  I don’t know who they is.” 

  Unlikely to meet 
  recommenda$on 

5 5 “I don’t think you’re going to convince most people to change 
their drinking habits.” 

Norma"ve Beliefs    
  Doctor 
  recommenda$on 

3 11 “A doctor telling me to, of course.  When you have mo$va$on 
like that, of course, it’s a lot easier.”  

Perceived Behavioral Control
Theme #FGa #MUb Example MU
Hard   
  Posi$ve    
  beverage    
  a!ributes 

4 7 “I’m like her; I can pre!y much drink any type of diet.  But the 
caffeine would be the hardest to give up.” 

  Availability of  
  ar$ficially  
  sweetened  
  beverages 

2 4 “The hardest part would probably be the availability of it 
[ar$ficially sweetened beverages].”  

  Cost 2 2 “Uh, probably the price.”
  Bo!le size 1 2 “Well, our machines sell 20 oz bo!les and when I drink 3 of 

them and I do drink diet most of the $me.  But just the way 
everything’s packaged it’s hard to do that.” 

Easy    
  Knowledge 3 4 “The only thing I could do is knowing if it’s healthy for you or 

not.  I mean, most of these drinks aren’t healthy for you.” 
  Nega$ve    
  beverage    
  a!ributes 

1 6 “I think the taste could be the biggest thing, they have such an 
a%ertaste that most of them, well I’ll try some of the new one’s 
when they come out but it’s not the same.” 

 
Behavioral 
Inten$ons 

Ar$ficially 
Sweetened 
Beverages 

Figure 4. Artificially sweetened beverage consumption. Emergent themes across Theory of Planned Behavior constructs, meaning
unit counts, and example quotes. aNumber of focus groups that meaning unit appeared. bNumber of meaning units represented
by theme, counted by the number of mentions. cKraft Foods, Inc. dMcNeil Nutritionals, LLC. eCumberland Packing Group. fMerisant.
gPepsi Co.
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they already meet the recommendation. No one voiced that
they did not intend to meet this recommendation. Ways to
consume more water provided 15 meaning units, including
replace SSB with water, increase availability of water, mea-
sure water consumption, and limit availability of SSB.

Artificially Sweetened Beverages
Attitudes.When discussing the good things associated with
artificially sweetened beverages, participant responses fo-
cused on positive beverage attributes (Figure 4). Subcatego-
ries included less energy/sugar (n"16 meaning units), taste
(n"14 meaning units), and caffeine (n"2 meaning units).
Positive health benefits (n"12 meaning units) were also dis-
cussed. Related to the bad things associated with artificially
sweetened beverages, negative health consequenceswere re-
ported across all focus groups, with cancer being frequently
mentioned (meaning units"15). Tastewas a common subcat-
egory of negative beverage attributes, with 13meaning units.

SubjectiveNorms. Themajority ofmeaning units confirmed
participants would be likely to meet the recommendation to
drink #32 oz of artificially sweetened beverages per day
(n"38 meaning units). However, some meaning units (n"6)

revealed uncertainty about the recommendation, and several
comments (n"5 meaning units) displayed that participants
were not likely to meet the recommendation. Similar to SSB,
doctor’s influence emerged as a normative belief (n"11
meaning units), as individuals stated their consumption of
artificially sweetened beverages would be determined by
their doctor’s advice.

Perceived Behavioral Control. Themes such as positive
beverage attributes (n"7 meaning units), availability of arti-
ficially sweetened beverages (n"4 meaning units), cost (n"2
meaning units), and bottle size (n"2meaning units) emerged
related to difficulty in meeting the recommendations for ar-
tificially sweetened beverages. When asked what would
make it easy to meet artificially sweetened beverage recom-
mendations, the 10meaning unitswere spread across catego-
ries, as participantsmentioned knowledge, negative beverage
attributes—specifically taste—and negative health outcomes.

Intention. There were few responses when inquiries were
made about participant’s intentions to meet this recommen-
dation in the next month. Four meaning units were provided
for participants who alreadymeet the recommendation, with
no additional comments from individuals who did not meet
the recommendation, although participants noted limiting
availability as a way to decrease artificially sweetened bever-
age intake (n"6 meaning units). A little more than half of the
individuals said theywould not bewilling to replacing regular
soda with diet soda (n"16 meaning units), as one participant
expressed, “I would just quit all together instead of drinking
diet.” Of the responses, almost half (n"13 meaning units) in-
dicated that participants would be willing to replace sugary
drinkswith diet drinks. However,many said not until they felt
like they had to. For example, onewoman said, “Iwould, like if
I ever became a diabetic or something like that.”

Nonspecific Beverage Themes
In addition to themes andmeaning units specific to individual
beverages, therewere other important themes identified that
were not directly linked to SSB, water, or artificially sweet-
ened beverages. For example, time of day (n"37 meaning
units) was a notable influence on personal beverage choices.
Certain foods (n"11 meaning units) and locations (n"5
meaning units) also emerged, as participants noted theywere
more likely to consume a particular drink depending onwhat
food they were eating and were more likely to consume an
SSB when going out to eat. Furthermore, the majority of
meaning units indicated that drink patternswere different on
the weekends (n"30 meaning units).
When probed about friends and family, the majority of re-

sponses (n"27meaning units) indicated that it was not impor-
tant to drink the same drinks as their friends and family. How-
ever, when asked about who or what influences their drink
choices,members of thehousehold (n"19meaningunits)was a
very prominent theme. When questioned what influenced the
beverage choices of their family and friends, emerging themes
included availability or convenience of a drink (n"18 meaning
units), taste (n"22 meaning units), caffeine (n"21 meaning
units), and health concerns (n"26meaning units).
Furthermore, habit was a common theme that emerged

(n"57 meaning units) across the focus groups. One partici-

Table. Characteristics of the participants (n"54) in a
formative study applying the Theory of Planned Behavior
to understand beverage consumption behaviors among
adults residing in rural southwest Virginia

Demographic variables n (%)

Sex

Male 21 (39)

Female 33 (61)

Race

Non-Hispanic white 52 (96)

African American 2 (4)

Education level

Less than high school or GEDa 7 (13)

High school or GED 16 (30)

Some college or specialized training, no degree 11 (20)

College degree 20 (37)

Household income level

#$14,999 22 (41)

$15,000 to $34,999 15 (28)

!$35,000 17 (31)

Health literacyb

High likelihood of limited literacy 10 (19)

Possibility of limited literacy 13 (24)

Adequate literacy 31 (57)

aGED"general equivalency diploma.
bAssessed using the Newest Vital Sign with scores ranging from 0 to 6; score of 0 to 1
suggests high likelihood of limited literacy, score of 2 to 3 indicates the possibility of
limited literacy, score of 4 to 6 indicates adequate literacy.40
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pant said, “I just like drinking coffee and soda pop. I drank it
ever since I was a kid, so it’s just something, that I’ve gotten
used to.”

DISCUSSION
This is the first study, to our knowledge, that qualitatively
explores beverage consumption behaviors among adults us-
ing the TPB. Collectively, these findings provide unique in-
sight to better understanding the cultural beliefs associated
with beverage consumption behaviors. Across all the bever-
age categories and theory-grounded questions, the most no-
table themes that emerged included taste (n"161 meaning
units), availability/convenience (n"95meaning units), habit/
addiction (n"57 meaning units), and cost (n"28 meaning
units). Although the number ofmeaning units varied substan-
tially across these themes, these issues jointly emerged as the
most important to address in program planning. Although
fewer meaning units were revealed for health consequences,
water quality, and normative beliefs among peers and doc-
tors, the value placed on these themes by participants also
highlight them as important factors influencing SSB behav-
iors.
As previously summarized, the TPB has broad utility for all

phases of behavioral research across a wide range of health
outcomes, yet there are obvious deficits in the empirical liter-
ature for qualitatively applying the TPB in the formative
phases for the development of nutrition-intervention stud-
ies.9-28 Of two known nutrition-related TPB qualitative stud-
ies in adults, one focused on fruit and vegetable consumption
among 29 white Dutch adults and identified six major influ-
ences on the consumption of fruits and vegetables, including
satisfaction, health consequences, social influences, habit,
abilities andbarriers, and awareness.27 The other study exam-
ined eating and dietary behaviors among 17 overweight and
obese Spanish women enrolled in a weight-loss treatment
program and found a wide range of TPB beliefs to incorporate
in programming planning, including creating a more positive
attitude toward dieting, the normative beliefs and perceived
pressure in follow-up visits, positive beliefs related to social
support, and the need to address willpower to overcome
temptations.28 Other qualitative studies exploring beverage
consumption behaviors have focused on youth or college-age
populations.45-48 Our ability to drawdistinct comparisons be-
tween our qualitative beverage findings to adult populations
across other cultures or regions is limited.
It is important to recognize that views and cultural perspec-

tives of medically underserved areas, such as the southwest
Virginia region of Appalachia, are less likely to be represented
in mainstream industry- or government-funded consumer-
group reports focusing on food and beverage consumption
behaviors. As one example, although the 2010 Dietary Guide-
lines for Americans had focus groups to assist in the develop-
ment of consumer messages, the individuals in these focus
groups represented four large urban US cities.49 Although
these reports are useful in identifying the general beliefs as-
sociated with food and beverage consumption behaviors,
they often lack specificity on cultural and regional factors that
are needed for program planning. Popular media have de-
picted the unique aspects surrounding sugary beverage con-
sumption behaviors in Appalachia,50,51 such as the regional
terms coined to describe a prominent health problem in this

area due to unchecked consumption of sugary foods and bev-
erages combined with insufficient dental care and lack of di-
etary and dental education. These cumulative risk factors
have led to considerably higher rates of tooth decay and tooth
loss. Combined with alarming rates of obesity and diabetes in
this region, the importance of understanding and intervening
on modifiable SSB behavior are evident.
Of the earlier TPB studies that have examined SSB con-

sumption, all have been cross-sectional quantitative studies
targeting adolescents.16-19 Because no known behavioral in-
tervention studies have been designed, a priori, to target
changes in SSB intake among adult populations,52-54 translat-
ing our theory-guided formative data into intervention strat-
egies will be important. This formative study capitalizes on
the collective body of literature and recommendations urging
health educators and researchers to comprehensively and ex-
plicitly apply the behavioral theory to all intervention
phases.13,14 Using this elicitation phase to better understand
the attitudinal, normative, and control beliefs associatedwith
beverage consumption behaviors will support our long-term
goal to apply these findings for the development and imple-
mentation of culturally specific behavioral strategies and in-
terventions for reducing SSB intake among Appalachian resi-
dents. For example, our work revealed some very specific
strategies that should be incorporated into future program
planning, such as providing participants an opportunity to
taste different beverages, incorporating strategies aimed at
cost savings and cost comparison across different beverage
choices, debunking media-driven myths pertaining to bever-
ages, using clear communication strategies to convey con-
vincing evidence-based recommendations regarding the
health benefits and consequences across all beverage catego-
ries, addressing safe-water strategies, addressing normative
beliefs with regard to both doctors and peers, and encourag-
ing gradual reductions in SSB consumption to avoid behav-
ioral relapse and adverse side effects, such as caffeine with-
drawals.
Although this study uses a rigorous qualitative approach

and fills a gap in the literature on understanding the underly-
ing behavioral beliefs related to beverage consumption, there
were several limitations. This study was conceptualized to
identify potential differences among residents on city water
vs non–city water sources, yet no meaningful differences
emerged.We discovered thatmost participants had exposure
to and use of multiple city and non–city water sources (eg,
home, work, homes of friends/family, eating away from
home) and that participants generally preferred their home
source of water, regardless of whether it was city or non–city
water. These two findings provide insight into why no note-
worthy differences among TPB constructs were found among
participants on city vs non–city water sources. Furthermore,
due to the focused region in which this study was conducted,
it may not be reasonable to generalize the results to other
geographical regions.
Although this study has laid the groundwork for future ef-

forts to reduce SSB consumption in southwest Virginia, addi-
tional research is needed. As previouslymentioned, interven-
tion research is needed to evaluate whether a TPB-guided
intervention can achieve sustained reductions in SSB con-
sumption. Future research should also apply a broader socio-
ecological model to understand other factors that influence
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beverage choices. The socioecological model proposes that
behaviors are influenced by the interaction between individ-
uals and their environment, including interpersonal, organi-
zational-, community-, and policy-level factors.55 This model
has been widely used in health promotion and public health
initiatives, including dietary behaviors.55 The socioecological
model can informmultilevel influences on SSB consumption,
such as the family environment,56 built environment,57 me-
dia,58 and policy.19,59 In concert with individual-level inter-
vention approaches aimed at decreasing the consumption of
SSB, it is apparent that initiatives must also consider broader
social-, community-, environmental-, and policy-level fac-
tors. Related more specifically to qualitative approaches
aimed at exploring beverage consumption behaviors, future
studies should also consider research designs and analytical
approaches to explore differences among demographic char-
acteristics (eg, sex, race/ethnicity, age, income, education), as
well as explicitly examine TPB constructs related to other
more healthful beverage choices (eg, milk) that could replace
SSB.

CONCLUSIONS
The TPB provided a useful framework for exploringmajor de-
terminants of beverage consumption patterns and identifying
key intervention messages to aid in program planning aimed
at reducing SSB intake among southwest Virginia residents in
the Appalachia region. To better understand culturally spe-
cific behavioral strategies and to help guide programplanning
efforts, dietetics practitioners should consider theory-
grounded qualitative approaches in the formative phase of
research.
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