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A B S T R A C T

In the present research, we offer a novel method for informing consumers about the sugar content in
sugar-sweetened beverages (SSBs). With a series of experiments, we present evidence that this method
curbs preference for SSBs and leads to more negative attitudes toward SSBs. We propose that people view
SSBs more negatively and show less preference for SSBs when they are able to concretely visualize the
quantity of sugar in SSBs. For example, we suggest that people might have more negative views toward
the idea of consuming 28 sugar cubes (concrete information), compared to consuming “70g” of sugar
(abstract information). Indeed, we found that, without any intervention, people struggle to convert sugar
grams into a concrete, physical sugar representation (Experiment 1). But, when people are provided ways
to convert abstract sugar-nutrition information into a concrete representation, they find SSBs less at-
tractive (Experiment 2) and are less likely to select SSBs in favor of sugar-free beverage options (Experiments
3 and 4). These findings offer direct applications to the design of public-health messages and nutrition-
education interventions. Such applications might benefit society in its battle with the obesity epidemic.

© 2014 Elsevier Ltd. All rights reserved.

Introduction

Recently, there has been a great deal of interest in making the
nutritional content of food (e.g., nutrition labels) easier for con-
sumers to understand (e.g., Cowburn & Stockley, 2005; George, 2014;
Rothman et al., 2006; Scaperotti & De Leon, 2009; Silk et al., 2008).
For example, there has been a push to promote attention to calorie
information in food through the use of bold, large lettering (George,
2014), and some studies have shown that people are better at avoid-
ing unhealthy foods when nutrition information is accompanied by
color-coded heuristic cues (e.g., red = unhealthy; Balcombe, Fraser,
& Di Falco, 2010; Hieke & Wilczynski, 2012). Presumably, if nutri-
tion information were easier for consumers to understand, then
consumers would be empowered to make healthful, wise consump-
tion decisions. The present research explores a novel approach for
increasing the comprehensibility of nutrition information. In par-
ticular, we explored the effects of making sugar information more
visually concrete.

Specifically, we suggest that if people could concretely visual-
ize the sugar content in sugar-sweetened beverages (SSBs), they
might develop more negative attitudes toward and less prefer-

ence for SSBs. Presumably, when deciding whether to consume food,
people first imagine what the consumption experience would be
like (Papies, 2013). If this mental simulation is pleasant, the person
will experience a stronger desire toward the food than if the mental
simulation was unpleasant (Papies, 2013). Currently, the exces-
sive sugar in SSBs is being conveyed via sugar-gram information on
nutrition labels. This sugar-gram information may often fail to deter
SSB consumption because it is difficult to imagine consuming, say,
70 g of sugar (i.e., a typical sugar amount for a 20 oz SSB). Indeed,
because “70 g of sugar” fails to evoke any concrete sensations (image,
taste, smell, texture, etc.), this information may often fail to elicit
much of a response in the consumer. In contrast, sugar-content in-
formation could be expressed concretely to consumers as, for
example, a photograph of 28 sugar cubes. While it is difficult to sim-
ulate the experience of consuming “70 g of sugar,” it is easier to
imagine consuming 28 sugar cubes, and this latter simulation seems
quite unappetizing. As such, in the present research, we offer a variety
of tests of the idea that preference for SSBs can be curbed if people
are provided with concrete (vs. abstract) sugar-content informa-
tion. To be sure, prior research has identified numerous variables
that relate to SSB consumption (Bere, Glomnes, Velde, & Klepp, 2007;
De Coen et al., 2012; Forshee & Storey, 2003; Grimm, Harnack, &
Story, 2004; Harnack, Stang, & Story, 1999; Hearst, Pasch, Fulkerson,
& Lytle, 2009; Vereecken, Inchley, Subramanian, Hublet, & Maes,
2005; Zoellner et al., 2011), but manipulations designed to enhance

* Corresponding author.
E-mail address: adams.john.m@gmail.com (J.M. Adams).

http://dx.doi.org/10.1016/j.appet.2014.07.027
0195-6663/© 2014 Elsevier Ltd. All rights reserved.

Appetite 83 (2014) 10–18

Contents lists available at ScienceDirect

Appetite

journal homepage: www.elsevier.com/ locate /appet

mailto:adams.john.m@gmail.com
http://dx.doi.org/10.1016/j.appet.2014.07.027
http:http://www.sciencedirect.com/science/journal/01678809
http://www.elsevier.com/locate/APPET
http://crossmark.dyndns.org/dialog/?doi=10.1016/j.appet.2014.07.027&domain=pdf


the comprehensibility of sugar information have yet to be ex-
plored as a determinant of SSB attitudes and consumption decisions.
The present research provides a start toward addressing this gap.

The present research seems broadly consistent with prior find-
ings showing that food-consumption decisions can be influenced
by the contextual features of a food display. For example, prior re-
search shows that consumption decisions can be influenced by factors
such as packaging (Balcombe et al., 2010; Hieke & Wilczynski, 2012;
Peters-Texeira & Badrie, 2005), food-container size (Wansink & Sobal,
2007), and the provision of concrete health-consequence informa-
tion (Dowray, Swartz, Braxton, & Viera, 2013; Kees, Burton, Andrews,
& Kozup, 2006; Witte & Allen, 2000). The present research builds
on these findings by exploring whether food-consumption deci-
sions can also be influenced by concrete displays of the nutritional
ingredients in foods. Specifically, the current research tests the hy-
pothesis that SSBs become less desirable when people are able to
associate the excessive sugar content in SSBs with a concrete visual
image. As some researchers have suggested that SSB consumption
contribute to obesity and obesity-related diseases and mortality
(Belpoggi et al., 2006; Johnson et al., 2007; Ludwig, Peterson, &
Gortmaker, 2001; Schulze et al., 2004; for counter-evidence, see
Forshee, Anderson, & Storey, 2008; Gibson, 2008), the present re-
search may have important public-policy implications. Perhaps
concrete reminders of sugar content on packaging would reduce pref-
erence for SSBs and, to the extent excessive refined sugar intake is
harmful, help promote the health and well-being of citizens.

Overview of current experiments

We present four experiments to test different aspects of this hy-
pothesis. First, in Experiment 1, we tested the hypothesis that people
are generally poor at converting sugar grams into a concrete rep-
resentation of sugar. Experiments 2 and 3 examined whether
providing (vs. not providing) people with concrete representa-
tions of SSB sugar content would reduce the attractiveness of and
selection of SSBs. Experiment 4 examined whether teaching people
to convert abstract sugar quantities into concrete visual represen-
tations would subsequently decrease selection of SSBs.

Experiment 1

We think that people might be unaware of what the sugar content
of an SSB actually looks like. To address this idea, participants were
asked to estimate 69 grams of sugar (i.e., the amount of sugar in a
20 oz. Pepsi) by moving 69-grams of sugar from a container into a
coffee filter. Some participants completed this task without addi-
tional information (no-information condition). To create a useful
comparison condition, other participants were given information
on how to translate 69 g into a concrete representation (1 sugar
cube = 2.5 g of sugar; education-information condition); we sus-
pected this information would reduce inaccuracy. If this hypothesis
were supported, it would provide evidence that people are gener-
ally unable to relate abstract sugar quantities (i.e., 69 g) to concrete
representations of these quantities (i.e., a physical amount of sugar).

Method

Participants

Forty-eight participants (28 males; 20 females)1 were re-
cruited from the campus center at the University of Alabama.

Participants’ mean age was 30.0 (SD = 1.79). Participants were offered
a snack as compensation.

Design

Participants were randomly assigned to one of two cells
(education-information vs. no-information).

Procedure

Experimenters set up a table at 10:30 am on a weekday, and
pedestrians were recruited to participate. After agreeing to partic-
ipate in the study, participants were presented with a 20 oz bottle
of Pepsi, and they were told, “This bottle of Pepsi contains 69 grams
of sugar. We are interested to see if you can estimate 69 grams of
sugar by moving 69-grams of sugar from this container onto this
coffee filter.” Prior to beginning this task, participants were ran-
domly assigned to one of two different information conditions.
Participants in the education-information condition were in-
formed that there are 2.5 grams of sugar in a sugar cube, and they
were provided with a calculator, a pencil, and some scrap paper
(in case they wanted to make any grams-to-sugar-cubes conver-
sion calculations during the task). Participants in the no-information
condition were not provided with this information; instead, they
proceeded immediately to the estimation task. Participants then
moved sugar cubes from a large container (roughly 2 pounds of
sugar) onto a coffee filter. After participants were done making their
estimation of 69 grams of sugar, they were asked to provide their
age and gender. After each participant was thanked and de-
briefed, experimenters weighed the coffee filter with the participant’s
estimate of 69 grams of sugar. Prior to analysis, an “inaccuracy”
variable was created by taking the absolute value of the difference
between 69g and the participants’ estimate of 69 g. Hence, larger
numbers indicate greater inaccuracy (and 0 indicates perfect
accuracy).

Results and discussion

“Inaccuracy” was submitted to a one-way ANOVA with condi-
tion (no information vs. educational information) as the independent
variable. Because Levene’s test revealed that the variances in the
two groups differed, F(1, 46) = 4.04, p = .05, we used Welch’s test to
account for this heterogeneity. This analysis revealed the pre-
dicted main effect of condition, F(1, 26.52) = 16.69, p < .001, such that
inaccuracy was higher in the no-information condition (M = 48.04,
SD = 44.87) than in the education-information condition (M = 9.21,
SD = 12.45; see Fig. 1).2 In other words, as we anticipated, without
education, people were more inaccurate at converting sugar grams
into physical amounts of sugar. Would people’s consumer deci-
sions (e.g., selection of SSBs vs. sugar-free alternatives) be more
influenced by abstract sugar-content information if they were able
to relate such information to representative concrete representa-
tions? This question is explored in Experiments 2–4.

Experiment 2

Perhaps if people could relate the sugar content in an SSB to a
concrete representation (e.g., an image of this amount of sugar)

1 Of note, gender did not vary significantly between conditions in any of the four
present experiments (ps > .05). Also, gender failed to moderate any effects in the
present experiments. Thus, gender will not be discussed further.

2 Inspection of the individual scores revealed that the large variance in the no-
information condition was driven by two highly inaccurate estimates (“inaccuracy”
scores of 128 and 228). When these two extreme scores were excluded, the vari-
ances between the groups stabilized according to Levene’s test, F(1, 44) = 1.57, p > .20,
and the main effect of condition grew in significance according to an ANOVA, F(1,
44) = 46.30, p < .001.
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they would find SSBs less appetizing and be less interested in
drinking them. A concrete representation highlights the
excessive amount of sugar added to these drinks and might
therefore make the drinks appear less attractive. To address this
idea, participants were randomly assigned to one of three
conditions in which they indicated their attitude toward and
intentions to drink various SSBs. In a concrete-sugar-image condi-
tion, images of each SSB were displayed with a visual representation
of the amount of sugar in the beverage (i.e., a sugar pyramid rep-
resenting the amount of sugar in the beverage; see Fig. 2A) and a
caption that listed the number of sugar grams in the beverage
(“sugar-gram information caption”). In the abstract-information
condition, the sugar-gram information caption was provided,
but there was no visual representation of the amount of sugar in
the beverage (i.e., no sugar pyramid; see Fig. 2B). In a no-
information condition, images were displayed with neither
the sugar-gram information caption nor the sugar pyramid
(see Fig. 2C).

Method

Participants

One hundred and fifteen participants (41 male; 74 female) were
recruited via snowball sampling of one of the experimenter’s (J.M.A.)
email and Facebook contacts. As compensation for their participa-
tion, participants were offered free entry into a raffle for a $20 gift
card to Target. Mean age was M = 26.89 (SD = 5.98). Because the
purpose of this experiment was to explore the influence of con-
crete representations of sugar quantities on SSB-drinkers’ attitudes
and behaviors regarding SSBs, 41 non-drinkers of SSBs were removed
prior to data analysis, leaving a final sample of N = 74. Of note,
removal of these participants did not alter the pattern of means we
present.

Design

Participants were randomly assigned to one of three cells
(concrete-sugar-image condition; abstract-sugar-information con-
dition; no-sugar-information condition). Participants responded
online, and responses were anonymous.

Procedure

After participants read the informed consent page, they rated
the frequency that they consume each of four popular SSBs (Coke,
Sprite, Mountain Dew, and Dr. Pepper) on a 7-point scale (1 = never;
2 = 1 per month; 3 = 2–3 per month; 4 = 1–2 per week; 5 = 3–5 per
week; 6 = 1 per day; 7 = more than 1 per day). Note that this pre-
test measure of SSB consumption frequency did not differ
significantly between the three conditions in our study (p < .05). Next,
for each of four SSBs, participants were shown an image of the bev-
erage, and they were asked, “Does the image above change your
opinion of this beverage,” and they responded on a scale from one
(“it makes this beverage much LESS attractive”) to five (“it makes this
beverage much MORE attractive”). Participants were randomly as-
signed to one of three conditions in which they completed this
question. In the concrete-sugar-image condition, participants viewed

Fig. 1. Effect of experimental condition on participants’ physical estimates of 69 grams
of sugar (Experiment 1).

(A) (C)(B)

Fig. 2. In Experiment 2, Image A (left) is an example of the SSB images that were displayed in the concrete-sugar-image condition; Image B is an example of the SSB images
in the abstract-sugar-information condition; Image C is an example of the SSB images in the no-sugar-information condition.
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an image of each beverage behind a pyramid of sugar cubes that
visually represented its number of sugar grams (see Fig. 2A), and
below the image was a caption that noted the number of grams of
sugar in the beverage and that “This is what [×] grams of sugar looks
like.” In the abstract-information condition, participants viewed an
image of each beverage with a caption that noted the number of
grams of sugar in the beverage (see Fig. 2B). In the no-information
condition, participants simply viewed an image of each beverage (see
Fig. 2C). Across all conditions, the four items in this section (one each
for Coke, Sprite, Mountain Dew, and Dr. Pepper) were averaged to
create a single index of SSB attractiveness. Next, participants rated
how frequently they intended to drink each of the four SSBs over
the course of the next month on a 7-point scale (1 = never; 2 = 1 per
month; 3 = 2–3 per month; 4 = 1–2 per week; 5 = 3–5 per week; 6 = 1
per day; 7 = more than 1 per day). For each of the four SSBs, we cal-
culated the difference between participants’ initial SSB-consumption
report (i.e., on the seven-point scale) and this final intended SSB-
consumption estimate. These four difference scores were then
summed to create an index for cumulative change in SSB consump-
tion intentions. Finally, participants in all conditions answered some
demographics questions, and they were debriefed as to the purpose
of the study.

Results and discussion

The SSB attractiveness index was submitted to a one-way ANOVA
with condition as the independent variable. Because Levene’s test
revealed the assumption of variance homogeneity was violated, F(2,
71) = 7.88, p = .001, we used Welch’s test to account for this viola-
tion. This analysis revealed the predicted main effect of condition,
F(2, 46.33) = 14.05, p < .001. Because the homogeneity of variance
assumption was violated and sample sizes were unequal between
groups, we used the Games–Howell procedure to test simple-
effects (Howell, 2006). This procedure revealed that SSB attractiveness
was significantly lower in the concrete-sugar-image condition
(M = 2.02; SD = 0.87) than it was in the abstract-information con-
dition (M = 2.56; SD = 0.68), p = .03, and it was significantly lower
in the abstract-information condition than it was in the no-
information condition (M = 3.11; SD = 0.58), p = .02 (see right side

of Fig. 3). Hence, abstract sugar information made the SSBs appear
less attractive (than no-information) but, as anticipated, the con-
crete image of what the sugar content looks like reduced
attractiveness beyond the sugar-gram information alone.

Because cumulative change in SSB consumption intentions was
ordinal we used the Kruskal–Wallis test to measure between-
conditions differences in this variable. This analysis revealed the
predicted main effect of condition, H(2) = 13.54, p = .001. Post-hoc
testing revealed that participants reported the biggest decline in SSB-
consumption intentions in the concrete-sugar-image condition (M =
−0.84; SD = 1.37) relative to the abstract-information condition
(M = 0.13, SD = 0.80), p = .001, and the no-information condition (M =
−0.05, SD = 0.62), p = .007 (see left side of Fig. 3). Interestingly, the
difference between the abstract-information condition and the no-
information condition was non-significant, p = .656. In sum, as our
theory predicted, in the concrete-sugar-image condition (vs. the
abstract-information or no-information conditions), participants felt
more negatively toward SSBs and intended to drink them less
frequently.3

Experiment 2 provided initial evidence that SSB attractiveness
and consumption intentions are reduced when people are provid-
ed with concrete sugar-nutrition information (vs. abstract sugar-
nutrition information or no sugar information). Perhaps one might
argue that the present effects could be driven by self-presentational
concerns. For example, the sugar-pyramid visuals could have

3 As an additional test of the hypothesis that SSB-consumption intentions would
decline more in the concrete-sugar-image condition (vs. abstract-sugar-information
and no-information conditions), we also tested whether this hypothesis would hold
in the context of the participants’ self-indicated “favorite” SSB (defined as the SSB
with the highest consumption-frequency rating in the beginning of the experi-
ment). To check, a change in consumption intentions for their favorite beverage was
calculated as the difference between their consumption-frequency rating for their
favorite beverage in the beginning of the experiment and their intended consump-
tion frequency for this beverage at the end of the experiment. As anticipated, this
analysis revealed the predicted effect of condition, H(2) = 12.88, p = .002. Post-hoc
testing revealed reduced SSB-consumption intentions in the concrete-information
condition (M = −0.55, SD = 0.72) than in the abstract-information condition (M = −0.08,
SD = 0.28, p = .001) and the no-information condition (M = −0.16, SD = 0.50, p = .006);
the difference between these latter two conditions was non-significant (p = .806).

Fig. 3. Effect of experimental condition on SSB attractiveness (left) and cumulative change in SSB consumption intentions (right) (Experiment 2).
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motivated participants to focus on self-presenting as healthfully con-
scientious. However, because participants responded anonymously,
it is unlikely that self-presentation concerns influenced their re-
sponding. One shortcoming of Experiment 2 is that the conclusions
were based on self-report data, so it is impossible to know whether
these participants’ intentions to drink fewer SSBs would necessar-
ily translate to behavior (e.g., avoiding an SSB for a sugar-free
beverage). To address this shortcoming, Experiment 3 aimed to con-
ceptually replicate the findings of Experiment 2 with an actual
beverage-selection scenario.

Experiment 3

In Experiment 3, participants were asked to select a beverage
from an array of SSB and non-SSB options that were accompanied
by either concrete sugar-nutrition information (e.g., a label that stated
“this beverage contains [×] grams of sugar; this is what [×] grams
of sugar looks like,” alongside a sugar pyramid of [×] grams of sugar;
concrete-information condition; this image was similar to the one in
Fig. 2A) or standard sugar-nutrition information (e.g., a label that
stated “this beverage contains [×] grams of sugar”; abstract-
information condition; this image was similar to the one in Fig. 2B).
We hypothesized that participants in the concrete-information con-
dition would be less likely to select an SSB than participants in the
abstract-information condition.

Method

Participants

One hundred and twenty-five participants (64 male; 61 female)
were recruited from the campus center at a northeastern univer-
sity. Mean age was 20.54 (SD = 2.92). Participants were provided a
beverage as compensation for participation. As in Experiment 2, we
excluded 16 non-drinkers of SSBs from the data analyses, yielding
a sample of N = 109. Of note, excluding these participants did not
change the pattern of means we present.

Procedure

For each of the two conditions, experimenters set up a table in
the campus center at 11:30 am on a weekday. Pedestrians who

walked past the experimenters’ table were recruited to partici-
pate. First, as in Experiment 1, participants rated the frequency
that they consume SSBs on a 7-point scale (1 = never; 2 = 1 per month;
3 = 2–3 per month; 4 = 1–2 per week; 5 = 3–5 per week; 6 = 1 per
day; 7 = more than 1 per day). The table displayed eleven 12 oz bev-
erages (5 SSBs: Coca Cola, Sprite, Mountain Dew, Dr Pepper, and
A&W Root Beer; 6 sugar-free beverages: Diet Coke, Sprite Zero, Diet
Mountain Dew, Diet Dr Pepper, Diet A&W Root Beer, and water).
In the concrete-information condition, each SSB was displayed behind
a pyramid of sugar cubes that represented the quantity of sugar
in the beverage. For example, the can of Coca Cola was displayed
behind a 39-gram sugar cube pyramid. Immediately in front of the
sugar pyramid was a white label with a caption that read, “This
beverage contains [×] grams of sugar. This is what [×] grams of
sugar looks like.” In the abstract-information condition, beverages
were displayed with only a white label that read, “This beverage
contains [×] grams of sugar.” In each condition, sugar-free bever-
ages were presented with a label that read, “This beverage
contains zero grams of sugar.” We recorded whether participants
selected an “SSB” or “sugar-free beverage” option from the display.
After participants made their beverage selection, they responded
to a six-item demographic questionnaire, and then they were
debriefed.4

Results and discussion

According to a chi-square test for independence, SSBs were chosen
more frequently in the abstract-information condition (75.7%; 53/
70) relative to the concrete-information condition (51.3%; 20/39),
χ2 (1, N = 109) = 6.76, p = .009; OR = 2.96 (see Fig. 4). In fact, partici-
pants in the abstract-information condition were 2.96 times more
likely to select an SSB than participants in the concrete-information
condition. These data build on our findings from Experiment 2 that
showed that the concrete sugar representation caused people to
intend to drink SSBs less frequently. Here, we showed that the same
manipulation reduced people’s selection of these types of
beverages.

4 To prevent participants from participating multiple times, each participant’s name
was recorded and alphabetized after participating; participants were not allowed
to participate if their name appeared on this document.

Fig. 4. Percentage of participants choosing SSBs (vs. sugar-free beverages) as a function of experimental condition (Experiment 3).
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Alternative interpretations. One could argue that, due to meth-
odological weaknesses, the results of Experiments 2 and 3 are open
to multiple interpretations. For example, it is possible that the results
of Experiment 2 and Experiment 3 could have been influenced by
demand effects (e.g., accurately guessing that the purpose of the
study was the effect of the sugar-pyramid). Additionally, another
limitation of Experiment 3 is that participants made their bever-
age selections publicly. As a result, responses may have been
influenced by self-presentation goals (though, to be sure, Experi-
ment 2 produced a similar effect with anonymous responding, which
should ameliorate this concern to some extent).

The design of Experiment 4 aimed to address these limita-
tions. Participants in Experiment 4 were randomly assigned to be
either educated or not educated on how to convert abstract
sugar quantities into concrete sugar images. Participants re-
sponded anonymously, and this education manipulation was
administered under the guise of a study on mathematics and unit
conversion (hence limiting demand effects). Furthermore, partici-
pants were asked a series of questions that have been effectively
used to probe for awareness and demand (Bargh & Chartrand, 2000).
In addition, Experiment 4 manipulated the presence or absence of
a general health message regarding the risks associated with ex-
cessive sugar intake. Although such health messages may have
weak effects when presented alone (Block, Chandra, McManus, &
Willett, 2010; Elbel, Taksler, Mijanovich, Abrams, & Dixon, 2013;
Jue et al., 2012), we were open to the possibility that these mes-
sages might strengthen the effects of the concrete sugar-nutrition
information.

Experiment 4

In Experiments 2 and 3, we provide evidence that people are
less attracted to SSBs and are more likely to avoid them if they are
provided with sugar-nutrition information that is represented as
concrete visual images. In these experiments, concrete sugar images
were or were not presented alongside the SSBs they represented.
In Experiment 4, participants selected a beverage (either an SSB
or water), but they never viewed concrete sugar images directly
alongside SSBs, which enabled us to focus on the effects of teach-
ing people how to convert sugar grams into a concrete sugar
representation (much like Experiment 1). Specifically, partici-
pants in the sugar-conversion condition learned how to convert
abstract amounts of sugar (grams of sugar) into concrete visual
representations (sugar cubes) in the context of a math quiz, while
participants in the control condition participated in a similar learn-
ing task that had nothing to do with sugar. We proposed that learning
how to convert abstract amounts of sugar into concrete visual rep-
resentations of sugar (i.e., learning that 2.5 g = 1 sugar cube) would
subsequently discourage these participants to choose SSBs; hence,
we predicted that participants in the sugar-conversion condition
would be less likely to select an SSB than participants in the control
condition.

Method

Participants and design

Participants were 136 undergraduates (92 female; 44 male) from
introductory psychology courses, participating for course credit.
Mean age was 19.32 (SD = 1.84). The study used a 2 (sugar infor-
mation: sugar conversion vs. control) × 2 (health message: present
vs. absent) design. As in the previous experiments, we removed 27
non-drinkers of SSBs prior to data analysis, yielding a sample of
N = 109. Excluding these participants did not change the pattern of
the means we report.

Procedure

Participants were recruited to participate in a study on “Learn-
ing by Estimation.” All instructions and tasks were administered on
personal desktop computers, and all responses were recorded anony-
mously. Participants were told that the purpose of the study was
to explore basic math and science skills among college students. Par-
ticipants were told that the study was less interested in students’
preexisting knowledge than their ability to (1) acquire knowledge
of units of measurement, and (2) apply that knowledge to subse-
quent problems. As such, participants were provided with scrap
paper, and they were told to write down any factual information
they encountered on test questions, as such information may be
helpful in future questions.

After this introduction, participants solved three sets of math
problems (six problems per set), with each problem set focusing
on a unique type of measurement-unit conversion. In the control
condition, participants solved problem sets on distance (miles to ki-
lometers), currency (US dollars to euros), and weight (pounds to
kilograms). Each problem was accompanied by a relevant graphic
(e.g., maps for the distance problem set). After each problem was
answered, regardless of the accuracy of the answer, participants were
provided with the correct answer. In the sugar-conversion condi-
tion, participants solved the same distance and currency problem
sets as in the control condition, but instead of the weight problem
set, participants in the sugar-conversion condition solved prob-
lems in which they were asked to convert a number of sugar cubes
into grams of sugar. For example, in the first problem, participants
were presented with a photograph of a single sugar cube (next to
a dime and a coffee mug), and they were asked, “Approximately how
many grams of sugar are there in 1 sugar cube?” After answering
this first question, participants were told that “1 sugar cube = ~ 2.5
grams of sugar.” In the second problem, participants were shown
a photograph of 2 sugar cubes, and they were asked, “Approxi-
mately how many grams of sugar are there in 2 sugar cubes?” Again,
after answering, they were told that “2 sugar cubes = ~ 5 grams of
sugar.” The remaining four problems in this set followed this same
pattern.

Next, to strengthen the sugar-conversion manipulation, partici-
pants responded to additional, subjective conversion questions. In
the control condition, participants responded to one question from
each of the following three categories: distance (“Given that there
are about 1.6 kilometers in a mile, how many kilometers would
you have to run before you became completely exhausted?”), cur-
rency (“Given that one euro is equal to about 1.32 US dollars, roughly
how many euros should it cost to have a large cheese pizza deliv-
ered to your home?”), and weight (e.g., “Given that there are about
2.2 pounds in a kilogram, how many kilograms would a barbell
have to weigh for you to not be able to lift it off the ground?”).
Participants in the sugar-conversion condition responded to iden-
tical questions, with the exception that the weight question was
substituted for a question pertaining to sugar consumption
(“Given that there are about 2.5 grams of sugar in a sugar cube,
how many sugar cubes would you have to put in an unsweetened
beverage (e.g., lemonade, coffee, tea) for it to become
unappetizing?”).5

Next, participants in all conditions were told that, depending
on the experimental condition to which they had been randomly
assigned at the beginning of the study, they may be eligible for an
additional reward for their participation. After this message, half

5 Interestingly, on average, participants reported that the amount of sugar that
they would find “unappetizing” would be about six sugar cubes (M = 6.09, SD = 3.12),
which would be about 15 grams. The maximum response was 15 cubes (~37.5 g),
which is still slightly less than the amount of sugar in most 12-oz SSBs.
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of participants – those in the health-message-present condition –
were additionally told, “Some of these potential rewards are
high-sugar foods. In accordance with guidelines from the
Institutional Review Board, we are required to provide some
basic nutrition/health information for these foods. According to the
American Heart Association, excessive sugar consumption
is associated with which of the following? (A) Obesity; (B)
Type-2 Diabetes; (C) Heart Disease; (D) All of the above.” Then, on
the next screen, regardless of their answer, participants
were told, “Excessive sugar consumption is associated with ALL of
these outcomes: obesity, type-2 diabetes, and heart disease. Thank
you for taking the time to consider this health message.” Partici-
pants in the health-message-absent condition did not receive this
message.

Next, participants were provided with an item that read, “In
case you have been assigned to a condition in which you will receive
a reward, please choose your reward.” Below this item were eight
beverage options. In all four experimental conditions, the options
appeared as follows (i.e., no images of the beverage or sugar were
presented): 85 g sugar – Sunkist (260 cal); 77g sugar – Mountain
Dew (290 cal); 75 g sugar – Coke (275 cal); 66 g sugar – Pepsi
(270 cal); 64 g sugar – Sprite (240 cal); 64 g sugar – Dr. Pepper
(250 cal); 40 g sugar – Lipton Lemon Iced Tea (150 cal); 0 g sugar
– bottle of water (0 cal). Participants indicated a choice by
clicking on a box to the left of the chosen beverage option. This
choice represented the dependent variable (i.e., whether they chose
an SSB or water). After this prompt, participants were asked some
brief demographic questions (including how frequently
they drink SSBs). After these questions, participants were asked
the following questions to address awareness of the experiment’s
purpose: “What do you think this experiment was testing?”;
“Do you think any of the tasks you completed were related?”; “Do
you think any earlier tasks affected your behavior on a later task?”;
and “Did you notice anything about the experiment that seemed
strange?” (Bargh & Chartrand, 2000). No participant indicated aware-
ness of the study’s true purpose. Lastly, participants were fully
debriefed. Note that pre-test SSB consumption frequency
did not differ significantly between the four conditions in our study
(p < .05).

Results and discussion

To test the effect of the health-message and sugar-conversion ma-
nipulations, we converted participants’ beverage selection into a
binary variable (0 = water; 1 = SSB), and submitted this variable to
a 2 (sugar-conversion condition: sugar conversion vs. control) × 2
(health-message condition: present vs. absent) logistic regression
analysis. Dummy codes for the main effects were entered at block
1 and the interaction term was entered and tested at block 2. The
block 1 analysis revealed a significant main effect of the sugar-
information manipulation (B = −0.89, SE = 0.40, p = 0.03; OR = 2.41),
but a non-significant effect of the health-message manipulation (B = –
0.27, SE = 0.40, p = 0.50; see Fig. 5). This lack of main effect of the
health-message manipulation is not too surprising because this sort
of health information has been shown to have weak or null effects
on beverage choices (e.g., Block et al., 2010; Elbel et al., 2013; Jue
et al., 2012), presumably because the health-risk information is
already rather well-known. The block 2 analysis revealed a non-
significant interaction (B = −0.73, SE = 0.81, p = 0.36). Hence, the sugar-
information manipulation had similar effects across levels of the
health-message conditions, suggesting that this effect is rather robust
to changes in context. To elaborate on the main effect of the sugar-
information manipulation, 38 out of 55 participants in the no-
sugar-information condition (69.1%) chose SSBs, while only 26 out
of 54 participants in the concrete-information condition (48.1%) chose
SSBs. In fact, participants in the no-sugar-information condition were
2.41 times more likely to select an SSB than participants in the
concrete-information condition.

General discussion

In the present research, we found that providing people a way
to concretely represent abstract sugar-nutrition information reduced
the attractiveness (Experiment 2) and selection of SSBs (Experi-
ments 3–4). In Experiment 1, we found that participants were poorer
at converting abstract amounts of sugar (grams of sugar) – the type
of sugar information that is traditionally presented on SSB nutri-
tion labels – into concrete representations when they did not receive
education (1 sugar cube = 2.5 g). In Experiment 2, participants rated

Fig. 5. Percentage of participants choosing an SSB (vs. water) as a function of experimental condition (Experiment 4).
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SSBs as less attractive and reported diminished intentions to
consume SSBs when SSB sugar-content information was pre-
sented concretely as an image of a sugar-cube pyramid (vs. abstractly,
as grams of sugar). As convergent validity for these self-report data
in Experiment 2, participants in Experiment 3 were offered a free
beverage, and they selected SSBs less frequently when SSBs were
presented with concrete (vs. abstract) sugar-nutrition informa-
tion. In Experiment 4, when participants learned to convert
traditional, abstract sugar-nutrition information (grams) into con-
crete representations (sugar cubes), they chose SSBs less frequently
in a subsequent, ostensibly unrelated task. The fact that these results
were obtained in the context of a math test and in the context of
anonymous responding helps to rule out a demand-effect interpre-
tation of Experiments 2 and 3. Furthermore, the fact that no
participant indicated awareness despite the inclusion of demand
and awareness probes speaks further to the implausibility of a
demand account. It is noteworthy that the present theory was tested
using tasks and procedures that varied in their content. Hence, we
have reason to believe that the present effects are rather robust. All
in all, these findings may inform the design of health-education in-
terventions. For example, health-education interventions designed
to enhance understanding of nutritional information of food to foster
healthier food choices might focus on converting common nutri-
tion information (e.g., grams of sugar) into concrete visual
representations (e.g., a pyramid of sugar cubes). More broadly, the
present research further attests to the power of visual displays of
food to affect people’s food-consumption decisions (e.g., Wansink,
2006).

It is interesting to consider the current results in the context of
population-level interventions that use visual displays as deter-
rents of cigarette consumption. Research has shown that some types
of warning labels are more effective than others (Witte & Allen,
2000), and in some cases on-package warning labels neither in-
crease knowledge nor decrease smoking (Robinson & Killen, 1997).
For example, some prior research in this area has shown that warning
labels on cigarette packages are more effective when they induce
self-efficacy (Witte & Allen, 2000), when they include graphic and
emotionally arousing images (Hammond, Fong, McDonald, Brown,
& Cameron, 2004), and when the health information is clear, spe-
cific, and accessible (Hammond, Fong, McNeill, Borland, & Cummings,
2006). Perhaps future research might address whether the
present effects could also be amplified by accounting for similar
variables.

As is true of all laboratory research, the current research pos-
sesses shortcomings that can be addressed in future research. First,
the reliance on college students limits generalizing the current results
to other populations. For example, in Experiments 1 and 4, abstract-
to-concrete conversions required basic math skills, so this strategy
would be ineffective for some populations (e.g., young children). Also,
in Experiment 4, it is possible that older (and, presumably, more
health-conscious) participants might have been more sensitive to
the health-message manipulation. Second, while the manipula-
tions in the current experiments were effective on the average SSB
consumer, it is possible that people who drink SSBs in high volume
(vs. moderation) could respond differently to these manipula-
tions. Unfortunately, we did not have enough heavy drinkers in our
study to adequately test this idea. Third, although it seems plausi-
ble that the present manipulations could lead to long-term effects
because vivid and surprising images are typically memorable (e.g.,
Pillemer, 2009), the present study only measured short-term effects
of these manipulations. Future research might explore the long-
term consequences of these manipulations on SSB consumption.
Fourth, because the current experiments assessed intentions to drink
SSBs and choices to select SSBs from alternatives, future attempts
at replication might assess SSB-consumption volume. Finally, al-
though prior research (Papies, 2013) suggests that the present

findings may have occurred because participants experienced a more
negative emotional response (e.g., disgust) to concrete (vs. ab-
stract) sugar information, the current experiments did not test this
mechanism. Future research should explore whether the present
findings (and similar other findings) can be attributed to this
mediator.

Despite this need for more research, the current research carries
important theoretical and practical implications. From a theoreti-
cal standpoint, the present research represents a potentially
promising approach to promoting healthy behavior. Prior research
has shown that highlighting the consequences of unhealthy be-
havior (a type of “fear appeal”) can oftentimes be ineffective because
this strategy can lead to defensiveness (Witte & Allen, 2000). Indeed,
in Experiment 4 of the present research, when participants re-
ceived a health message that highlighted the severe health defects
related with excessive sugar consumption, this message did not deter
them from selecting SSBs. While null effects are difficult to inter-
pret, it seems unlikely that the present approach of displaying
concrete sugar images to curb the selection of SSBs should elicit the
defensiveness of a fear appeal. The idea that people adjust their con-
sumption decisions in response to concrete images of the substances
that they are putting into their bodies is intriguing and might suggest
a general approach to promoting other forms of healthy behavior
change. For instance, many people may be largely unaware of what
the fat grams actually look like in a typical fast-food meal. For
example, the fat grams in a Five Guys Bacon Cheeseburger and Fries
Meal can be concretized as 28 teaspoons of lard. Based on our re-
search and theorizing, connecting a fast-food meal with spoonfuls
of lard may help to reduce preference for these unhealthy, fatty
meals.

In terms of practical advancements, some studies indicate that
the over-consumption of SSBs may pose a serious public-health
threat (Belpoggi et al., 2006; Johnson et al., 2007; Ludwig et al., 2001;
Schulze et al., 2004; but see Forshee et al., 2008; Gibson, 2008). As
such, recently, there have been pushes to raise SSB prices via in-
creased taxes on SSBs (Andreyeva, Long, & Brownell, 2010; Brownell
et al., 2009; Lustig, Schmidt, & Brindis, 2012) and state legislation
designed to limit or ban sales of SSBs. Although such practices may
ultimately be effective, a supplemental approach is to educate people
more completely and then allow them to make more informed bev-
erage choices. Although additional research is needed to bolster
confidence in our findings, the present research suggests an edu-
cational approach to curbing the selection of SSBs that would
empower consumers to make their own responsible decisions re-
garding SSB consumption.
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