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Environmental cues can affect food decisions. There is growing evidence that environmental cues in-
fluence how much one consumes. This article demonstrates that environmental cues can similarly
impact the healthiness of consumers’ food choices. Two field studies examined this effect with con-
sumers of vending machine foods who were exposed to different posters. In field study 1, consumers
with a health-evoking nature poster compared to a pleasure-evoking fun fair poster or no poster in their
visual sight were more likely to opt for healthy snacks. Consumers were also more likely to buy healthy
snacks when primed by an activity poster than when exposed to the fun fair poster. In field study 2, this
consumer pattern recurred with a poster of skinny Giacometti sculptures. Overall, the results extend the
mainly laboratory-based evidence by demonstrating the health-relevant impact of environmental cues
on food decisions in the field. Results are discussed in light of priming literature emphasizing the
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relevance of preexisting associations, mental concepts and goals.
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Apple or chocolate? Water or lemonade? Food choices seem to
be among the simplest decisions. However, as today's global
obesity epidemic reveals, food decisions are complex and driven by
many factors (Koster, 2009; World Health Organization, 2014). Food
decisions depend on motives such as hunger, pleasure, sociability,
weight control, and health (Renner, Sproesser, Strohbach, &
Schupp, 2012) but also on our environment. Environmental cues
can influence how much people eat (e.g., Brunner, 2010). A poster
promoting a slim figure can result in a reduced amount of test
snacks being eaten (Papies & Hamstra, 2010). More subtly, con-
sumers eat less chocolate when there is a body-weight scale or a
picture of skinny human-like Giacometti sculptures in the labora-
tory (Brunner, 2010; Brunner & Siegrist, 2012).

This paper is not focused on the influence of environmental cues
on the amount of consumption but on the influence on consump-
tion choice. The main question is whether environmental cues can
influence the preference for healthy or unhealthy food. Two field
studies with vending machines examine whether posters with a
health-evoking but not directly food-related image lead to more
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sales of healthy over unhealthy foods compared to no poster or a
poster with a hedonic-evoking motif.

1. When environmental cues determine food decisions

The homeostatic system is an internal signal structure that
maintains a person's energy homeostasis. In contrast, the non-
homeostatic system is driven by environmental cues. It is well
known that the latter system particularly facilitates overindulgence
and adds to today's increasing obesity rates (Berthoud, 2006; Hill &
Peters, 1998; Seeley & Woods, 2003; Wadden, Brownell, & Foster,
2002).

Environmental cues can affect how much and what people eat or
drink (see Wansink, 2004; for a review). A poster promoting a slim
figure, or an experimenter stating that chocolate makes people
happy but fat, decrease consumption volume (Brunner, 2010;
Papies & Hamstra, 2010) and fruit odor brings people to prefer
meals with fruits or vegetables (Gaillet, Sulmont-Rossé, Issanchou,
Chabanet, & Chambaron, 2013). As shown by these examples,
environmental cues influence people in various manifestations.
Besides sensory cues such as odors (Gaillet et al., 2013), light (Areni
& Kim, 1994), and music (North, Hargreaves, & McKendrick, 1999),
normative cues such as ideal weight-reminders (Brunner, 2010;
Papies & Hamstra, 2010), plate size (Van Ittersum & Wansink,
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2012), and eating companions (Brunner, 2010; Herman Koenig-
Nobert, Peterson, & Polivy, 2005) also influence eating. For
example, chocolate tasters tend to eat as much or as little as their
companions do. Since our environment is full of cues, these can
overpower each other. This becomes evident when the chocolate
tasters of the previous illustration are additionally influenced by a
body-weight scale and thus eat little regardless of their compan-
ion's food intake (Brunner, 2010). All in all, these examples imply
that existing associations and concepts are considerable factors in
determining which environmental cue is decisive in food choice
situations (Bargh, 2006).

2. The role of priming, associations and concepts

Environmental cues can serve as primes, activate mental con-
cepts and thereby influence decisions (see Bargh, 2006; for a re-
view). As the example of reduced food intake after subtle exposure
to Giacometti sculptures illustrates, applying the priming paradigm
to the food consumption area has been proven to be effective
(Brunner & Siegrist, 2012). Similar to Kay, Wheeler, Bargh, and Ross'
(2004) activation of a competition concept by related objects (e.g.,
business suits), the Giacometti effect leads to the conclusion that
body-weight or figure related cues activate corresponding concepts
such as dieting. A similar mechanism occurs when the unconscious
perception of fruit odor activates a fruit and vegetable concept and
thus causes people to more frequently opt for meals with than
without fruits or vegetables (Gaillet et al., 2013). Likewise, a diet
recipe poster on a butcher's store door led customers with but not
without a dieting goal to eat fewer test snacks, suggesting the
activation of a motivational dieting concept (Papies & Hamstra,
2010). In line with priming research (see Bargh, 2006; for a re-
view), these examples imply that environmental cues can activate
various types of mental concepts such as traits, stereotypes, sche-
mata or goals and thus induce a subsequent process or behavior
(e.g., Bargh, 1990; Bargh & Gollwitzer, 1994; Bargh, Gollwitzer, Lee-
Chai, Barndollar, & Trotschel, 2001; Custers & Aarts, 2005, 2007;
Forster, Liberman, & Friedman, 2007; Sela & Shiv, 2009). Specific to
the food consumption area, the idea of activating mental concepts
by means of related environmental cues (see Bargh, 2006; for a
review) implies that health-related or hedonic-related cues can
increase the accessibility of healthy or hedonic dieting concepts.
Notably, activating a certain diet-relevant concept requires a suf-
ficiently strong associative cue-concept-link (Gaillet et al., 2013).
Since people have both healthy and hedonic concepts, a person's
association between an environmental cue and a health concept
must be sufficiently strong in order to cause a healthy behavior.

In conclusion, two major generalizations can be drawn about
the conditions under which environmental cues are effective in
encouraging healthy food choices: First, a mental concept of
healthy dieting should preexist. Second, the mental ties of these
mental representations with the environmental cue must be suf-
ficiently strong (cf. Gaillet et al., 2013).

Note that most of the existing findings stem from laboratory
experiments (e.g., Brunner, 2010; Brunner & Siegrist, 2012; Harris,
Bargh, & Brownell, 2009), but not from naturalistic settings (e.g.,
Papies & Hamstra, 2010). In order to learn more about the practical
application of environmental cues, empirical attention should be
given to the effectiveness of environmental cues in the field.

3. Research overview

The aim of the studies was to examine whether one's actual food
choice can be influenced by environmental cues in a naturalistic
setting. Contrary to previous studies, the present research focused
on actual food choices (e.g., cookies vs. apples) rather than on

quantitative decision aspects (e.g., one vs. two snacks). Whether
specific snacks were presumed to be healthy or unhealthy was
determined by people's perception rather than by actual nutritional
value.

Two field studies tested the hypothesis that visual environ-
mental cues with an associative link to (un)healthy food lead to
choices of (un)healthy food alternatives. Both field studies were
conducted using vending machines. The environmental cues were
posters with a healthy or a hedonic motif, which were placed be-
side the vending machines. Thus, the field studies tested whether a
poster with a healthy motif results in healthy snack choices
whereas a poster with an unhealthy motif leads to unhealthy snack
choices.

4. Field study 1
4.1. Method

4.1.1. Sample

A total of 634 snack purchases from vending machines at three
locations of a European University of Applied Sciences were regis-
tered. Snack decisions were measured retrospectively by the
amount of sales and not individually. Hence, no demographics for
the sample were obtained. However, an independent survey with
ten individuals at each of the three vending machine locations was
conducted, giving a better notion of the sample. Data from these 30
individuals (25 females, Mgge = 29.60, SDgge = 9.77) suggest that a
campus sample can be assumed. Purchases of several non-food
products (i.e., chewing gum or beverages) were excluded. Due to
a daily altering assortment, sandwiches were also not considered
for the analysis. The exclusion of these 106 purchases bypasses the
ambiguity of classifying the products as healthy or unhealthy
snacks. A final sample of 528 snack purchases remained for the
analysis.

4.1.2. Design and procedure

The field study employed a one-factorial within-subjects design
with four conditions. One of four options (a nature, activity, or fun
fair poster or no poster) was placed next to the vending machine,
with each option displayed for one fourth of the time. According to
a Latin-square design, the four poster conditions were permuted
and counterbalanced across the three test locations. In a period of
one month (from April 28 to May 25, 2014), poster conditions were
systematically combined with the vending machine at each test
location in weekly intervals. Each poster-location combination was
tested once.

Consumers were primed with a poster placed next to a vending
machine. All testing occurred during the regular term time, that is,
during a period with no exams or holidays and with a constant
opening time. All snack purchases were registered in collaboration
with the owner of the vending machines, a regional bakery. This
was conducted in line with the usual and periodic vending machine
restock. Specifically, the number of healthy and unhealthy snack
purchases was subsequently measured by a daily inventory of snack
sales for each condition and location.

4.1.3. Materials

4.13.1. Posters. In the treatment conditions, a nature poster, an
activity poster, or a fun fair poster was placed in the consumers’
visual line. No poster was placed for the control condition. All
poster motifs were chosen by means of an exploratory pilot study.
An accumulation of potential motifs was determined by unstruc-
tured single in-depth interviews with male and female students,
asking what they associate with healthy and hedonic nutrition. All
associations were collected in the form of key words. Frequently
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stated key words were discussed in expert groups. After that, two
health-relevant and one hedonic motif were extracted. Specifically,
nature and activity were considered to evoke associations with a
healthy diet. In contrast, a fun fair was perceived as representative
of hedonic needs.

The results of the pilot study served as the basis for the poster
selection. Therefore the nature poster showed grassland, trees and
a blue sky with clouds. In the activity condition there were running
legs in sport shoes with asphalt in the background. In contrast, the
fun fair poster showed two carousels with a summery blue sky in
the background. All poster motifs were retrieved from an online
database of free stock photos (http://www.fotocommunity.de/).
Posters did not show text or food. The Web version of this paper
offers an appendix with an example situational view of the test
locations.

4.1.3.2. Snack choice. Consumers selected among a large variety of
snacks (approximately 15 products). At each location, these were
arranged and cooled in equally sized compartments on a ten-level
carousel vending machine. The composition of the snack display
was adapted for the field study. All vending machines offered a
constant snack display. Since the snack offer was maintained in
order to adhere to the usual naturalistic setting, individual vending
machines offered a slightly different snack assortment. Likewise,
snack displays in the individual vending machines and prices were
held constant.

Each snack of the assortment was categorized as healthy or
unhealthy. The categorization resulted from an independent pre-
test with 97 participants evaluating all snack alternatives from 1
(very unhealthy) to 7 (very healthy). Ratings were used to measure
snack choice, that is, coding snack purchases as healthy (M > 4) or
unhealthy (M < 4). The Web version of this paper offers an
appendix with an overview of the snack display and perceived
healthiness for all snacks.

4.2. Results and discussion

The trend of the results is in line with the hypothesis. Based on a
4 x 2 (poster [nature vs. activity vs. fun fair vs. control] x food
[healthy vs. unhealthy]) contingency table, a chi-square test
revealed an association between poster exposure and snack choice
(X2(3, 528) = 10.45, p < .05). While in the nature condition, 34% (or
46 out of 135) of the chosen snacks were healthy (vs. 66% unhealthy
snacks), in the activity condition, 28% (or 33 out of 118) of the
selected snacks were healthy (vs. 72% unhealthy). In contrast, the
percentage of healthy snacks in the control condition was 22% (or
28 out of 128; vs. 78% unhealthy snacks) and in the fun fair con-
dition 18% (or 27 out of 147; vs. 82% unhealthy snacks).

A post-hoc analysis with six separate 2 x 2 (poster x food
[healthy vs. unhealthy]) comparisons revealed three significant
relations, indicating poster-related differences in snack choices. As
expected, when consumers were exposed to the nature poster
rather than to the fun fair poster healthy snacks were chosen more
frequently than unhealthy snacks (x*(1, 282) = 9.05, p < .01).
Furthermore, when consumers were exposed to the nature poster
rather than to no poster healthy snacks were chosen more
frequently than unhealthy snacks (x%(1, 263) = 4.84, p < .05).
Consistent with the hypothesis, when consumers were exposed to
the activity poster rather than to the fun fair poster healthy snacks
were selected marginally more frequently than unhealthy snacks
(x%(1, 265) = 3.44, p = .06). In line with the hypothesis, when
consumers were exposed to either the nature poster or the activity
poster no differences in the chosen amount of healthy or unhealthy
snacks occurred (x%(1, 253) = 1.09, p = .30). Likewise, when con-
sumers were exposed to either the activity poster or to no poster no

differences in the chosen amount of healthy or unhealthy snacks
was observed (x%(1, 246) = 1.22, p = .27). Finally, when consumers
were exposed to the fun fair poster or to no poster no differences in
the chosen amount of healthy or unhealthy snacks appeared (x(1,
275) = 0.53, p = 47).

Fig. 1 illustrates the frequencies of healthy and unhealthy snack
choices in all poster conditions, accentuating those poster condi-
tions that did not result in different influences on snack choice.

100% -

90%

80%

70%

60%

50% -

Snack Choice

40% -

30%

20%

10%

0%

Nature 2 Activityab Fun Fair® Control *¢
Poster

munhealthy snacks  Ohealthy snacks

Fig. 1. Number of healthy versus unhealthy snack purchases in the four poster con-
ditions of field study 1. Snack choices in the conditions marked with the same letter
did not differ.

In conclusion, exposure to a poster affected the choice between
healthy and unhealthy snacks. Importantly, the extent of this in-
fluence differed between the tested posters. Whereas individuals
with a nature poster chose a healthy snack more often than in-
dividuals exposed to a fun fair or no poster, individuals in the ac-
tivity condition were more likely to choose healthy snacks than
those in the fun fair condition. No difference was found for con-
sumers in the control condition compared with consumers primed
by activity and fun fair posters. As assumed, consumers primed by
the activity and nature poster did not differ in their snack choice.
Overall, the trend of the results is in line with the hypothesis.

In order to improve generalizability and further demonstrate
ecological validity, a replication study was designed. Thus, field
study 2 aimed at replicating the previously observed effect, but
with a different sample and an additional environmental cue.

While field study 1 was limited to the nature, activity and fun
fair posters, field study 2 included an additional poster. Since the
added poster showed the Giacometti sculptures, which are
assumed to address a weight-related concept, consumers should
theoretically respond by more frequently choosing healthy
compared to unhealthy food. Thus, field study 2 examined whether
the Giacometti effect is limited to quantitative food decisions as
shown in research by Brunner and Siegrist (2012) or can be
expanded to food choice. Furthermore, the validity of the impact of
the Giacometti sculpture on food decisions was studied in a natu-
ralistic setting.

5. Field study 2
5.1. Method

5.1.1. Sample
A total of 253 purchases from a vending machine at the National
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Office of Public Health was registered. As in field study 1, the data
gathering was conducted retrospectively by the amount of sales,
and consumers were not individually registered and actively
assigned to conditions. Thus, no demographics were available for
the main study. However, an independent survey with 34 em-
ployees of the National Office of Public Health provided a rough
estimate of the sample composition (21 females, Mgge = 42.53,
SDgge = 10.34). Similar to field study 1, one ambiguous purchasing
option (soft drink produced from milk whey) was not included in
the sample. Thus, a final sample of 252 snack purchases was
included in the analysis.

5.1.2. Design and procedure

A similar design and procedure to that in field study 1 was used.
That is, a one-factorial within-subjects design with four conditions
was employed. One of four options (the Giacometti sculptures,
activity or fun fair poster or no poster) was placed above the
vending machine, with each option displayed for one fourth of the
time. The poster conditions changed in weekly intervals for one
month (from June 2 to June 30, 2014).

The primed consumers all chose from the provided food display
under natural and constant environmental conditions. Their pur-
chases were registered by means of the electronically controlled
stock monitoring system of the vending machine operator. All
transmitted data allowed the frequency of healthy and unhealthy
purchases for each condition to be determined.

5.1.3. Materials

5.1.3.1. Posters. As in field study 1, the treatment conditions con-
sisted of three posters, which were placed in consumers' visual line.
No poster was used for the control condition. While the activity and
fun fair posters remained identical to field study 1, the Giacometti
motif was chosen on the strength of Brunner and Siegrist (2012)
demonstration of its food-reducing influence.

5.1.3.2. Snack choice. Consumers selected among healthy and un-
healthy foods. The arrangement and prices of all food were
employed unmodified and held constant. To measure food choice
as a dependent variable, each purchase was coded as either healthy
or unhealthy. Based on the online pretest of field study 1, sub-
categories of healthy and unhealthy foods were extracted and
used to either classify purchases as healthy (natural snacks and
natural drinks) or unhealthy (chocolate, pastries, chips, and soft
drinks). The Web version of this paper offers an appendix with an
overview of all purchased food and its categorization.

5.2. Results and discussion

The results are in line with the hypothesis. As in field study 1, a
chi-square test revealed a relation between poster exposure and
food choice (x%(3,252) = 16.94, p < .001). The percentage of healthy
snack purchases in the Giacometti condition was 58% (or 42 out of
73; vs. 42% unhealthy snacks), 44% (or 37 out of 85; vs. 56% un-
healthy snacks) in the activity condition, 29% (or 19 out of 66; vs.
71% unhealthy snacks) in the fun fair condition and 21% (or 6 out of
28; vs. 79% unhealthy snacks) in the control condition.

Subsequently, a post-hoc analysis with separate 2 x 2
(poster x food [healthy vs. unhealthy]) comparisons revealed five
significant relations, indicating poster-related differences in food
choices. Specifically, consumers were found to be influenced in all
health-related poster conditions. As expected, when consumers
were exposed to the Giacometti poster rather than to the fun fair
poster, healthy compared to unhealthy snacks were chosen more
frequently (x%(1, 139) = 11.63, p < .001). Likewise, when consumers
were exposed to the Giacometti poster rather than to no poster,

healthy snacks compared to unhealthy snacks were purchased
more frequently (x*(1, 101) = 10.58, p = .001). In line with the
hypothesis, when consumers were exposed to the activity poster
rather than to no poster, healthy snacks compared to unhealthy
snacks were selected more frequently (x%(1, 113) = 4.6, p < .05).
Additionally, when consumers were exposed to the activity poster
rather than to the fun fair poster, healthy snacks compared to un-
healthy snacks were chosen marginally more frequently (x*(1,
151) = 3.46, p = .06). When consumers were exposed to the Gia-
cometti poster rather than to the activity poster healthy snacks
compared to unhealthy snacks were chosen marginally more
frequently (x%(1,158) = 3.46, p = .08).

Finally, when consumers were exposed to either the fun fair
poster or to no poster, no difference in the amount of chosen
healthy or unhealthy snacks occurred (x*(1,94) = 0.54, p = .46). The
frequencies of healthy and unhealthy snack choices in all poster
conditions are illustrated in Fig. 2.
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Fig. 2. Number of healthy versus unhealthy snack purchases in the four poster con-
ditions of field study 2. Snack choices in the conditions marked with the same letter
did not differ.

In conclusion, the results indicate that a poster can influence the
choice between healthy and unhealthy foods and hence support the
hypothesized effect. As in field study 1, the effects of poster images
were substantial. That is, the three tested posters influenced food
choices differently. Compared to the hedonic-related fun fair pos-
ter, the health-related Giacometti and activity posters were more
likely to influence food choices.

6. General discussion

Environmental cues can affect food decisions (see Wansink,
2004; for a review). While laboratory research has repeatedly
demonstrated the food-reducing or food-increasing influence of
environmental cues (e.g., Brunner & Siegrist, 2012), less is known
about environmental cues' impact on actual food decisions. The
present studies asked whether environmental cues can direct
consumers' real world food choices in favor of healthy or unhealthy
snack alternatives. Overall, present findings are in line with priming
research, revealing that environmental cues in the form of posters
with content associated with (un)healthy diet influence food
choices in favor of (un)healthy snacks. Specifically, while nature
and activity posters increased preferences for healthy snacks, a fun
fair poster increased preferences for unhealthy snacks (field study
1). The effect in favor of healthy food choices reoccurred for a poster
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with the Giacometti sculptures (field study 2). Moreover, findings
contribute to previous research examining the impact of the envi-
ronment on food decisions by indicating that environmental cues
with only slight health or diet associations can be effective in
influencing one's food decisions.

6.1. Growing evidence for environmental influences on food
decisions

Past research has demonstrated that environmental cues such as
Giacometti sculptures influence consumption volume decisions,
that is, how much people eat (Brunner, 2010; Van Ittersum &
Wansink, 2012). The present research adds to this by revealing
that visual environmental cues are likewise able to influence food
choices, that is, what people choose to eat. Thereby, evidence of the
Giacometti effect was extended by showing that it appears not to be
limited to reducing food intake but also occurs when choosing
between healthy and unhealthy foods.

So far, the specific food consumption literature lacks a deep
understanding of the effectiveness of environmental cues in
shaping one's food decisions. This may be eliminated by an inten-
sified consideration of more general findings of the priming
research focusing on associations (e.g., Dijksterhuis, Aarts, Bargh, &
van Knippenberg, 2000; Dijksterhuis & Smith, 2005), concepts (e.g.,
Bruner, 1957; Higgins, Rholes, & Jones, 1977), goals (e.g., Aarts,
2007; Bargh et al., 2001), and the level of awareness (e.g., Aarts,
2007; Chartrand, 2005).

6.2. The power of priming, associations, concepts and goals

The influence of environmental cues depends on associative
links to a relevant concept (Aarts & Dijksterhuis, 2003). On one
hand, the present findings imply an associative link between health
and nature, activity, or Giacometti sculptures. On the other hand it
supports the idea of an associative link between indulgence and a
fun fair.

Regarding the stronger tendency to opt for healthy snacks in the
nature compared to the activity condition as observed in field study
1, two explanations may be proposed. First, the nature compared to
the activity poster might have been more likely to activate a healthy
diet concept because of its stronger health-relevant associations.
Second, it may be possible that both posters activated a diet
concept, but that the nature concept more intensively fostered a
healthy diet.

In respect to the importance of the activated associations, one
can likewise argue that concepts other than a health or hedonic
concept became activated. For instance, the Giacometti sculptures
in field study 2 could have activated a body-weight concept
(Brunner & Siegrist, 2012). However, it intuitively seems that a
body-weight concept and health concept share some associations.
It is also possible that the Giacometti sculptures primed other
concepts such as culture or art. Nevertheless, this seems unlikely
since there is no reason to expect an association between culture or
art and eating behavior. Of course, this is speculative and future
research should include the diversity of activatable associations.

Note that although the influence of environmental cues on food
choices by priming seems plausible, the present study did not
explicitly test this. Future research could apply lexical decision
tasks (Wyer & Srull, 1989) to prove whether environmental cues
effectively cause priming effects. By way of example, individuals
exposed to nature, activity, or Giacometti posters are assumed to be
faster in recognizing health-relevant words than individuals
primed by a fun fair or no poster. Similarly, they should be more
likely to complete word fragments with health-relevant instead of
hedonic-relevant words (Kay et al., 2004; Tulving, Schacter, & Stark,

1982). This line of research could thus enable researchers to specify
activated associations and to further investigate underlying
processes.

While it is a general characteristic of mental concepts (e.g.,
traits, stereotypes, schemata and goals) to become activated by
environmental cues, goals possess the specific characteristic of
opening the doors for such priming effects by increasing the
accessibility of environmental cues (Aarts, 2007; Aarts et al., 2005;
Aarts, Dijksterhuis, & de Vries, 2001; Bargh et al., 2001; Bargh,
2006; Bruner, 1957; Custers & Aarts, 2010). In field study 2,
health-related posters were more effective than a hedonic-related
poster in influencing consumers' choices. Since data was collected
in a health context, one could speculate that this is due to the health
sensitivity of the sample. Indeed, National Office of Public Health
employees are constantly concerned with matters of health.
Assuming that the sample has a prevailing health goal, one could
speculate that the accessibility of health-relevant cues is relatively
likely. In fact, this would conform to the pattern showing that
health-motivated people are relatively likely to respond to health-
related cues (Fedoroff, Polivy, & Peter Herman, 2003; Herman et al.,
2005). Here, the idea of selective attention is pivotal. According to
this, one's active goal causes selective perception of goal-relevant
environmental cues which make corresponding associations more
likely to be activated (Aarts et al., 2001; Bruner, 1957).

Interestingly, when considering the influences of the posters in
the two field studies, the activity poster appeared to be more
effective in field study 2 than in field study 1. Specifically, in field
study 2, differing consumer responses were found between the
activity and control poster as well as between the activity and fun
fair poster. Meanwhile, in field study 1, differing consumer re-
sponses only occurred between the activity and fun fair poster, but
not between the activity and control poster. A speculative inter-
pretation of this might be that the sample of field study 2 compared
to the sample of field study 1 is more likely to pursue a health goal
and thus to respond to a health-relevant cue. This study was not
meant to analyze whether the different extent of the influence of
the activity poster mirrors the interaction of environmental cues
and consumers’ goals. Still, this issue seems to be of practical
relevance and further academic interest.

Considering that one might have both a health and a hedonic
goal, one could speculate that people are influenced by environ-
mental cues in terms of a compromise. For example, when primed
by a nature poster, one may be more likely to choose the healthier
chocolate cereal bar than the unhealthier pure chocolate bar and
thus partially cope with both health and hedonic goals. Future
research might incorporate this aspect in the definition of the
dependent variable by measuring the effect on another level of
extremeness. For example, participants could be faced with the
choice between a relatively healthy cereal-chocolate bar and a pure,
unhealthier chocolate bar instead of the usual healthy apple and
the unhealthy chocolate bar.

6.3. Conscious versus unconscious influences of environmental cues

While both consciously and unconsciously perceived cues can
trigger reactions (Bargh, 2006; Schacter, Chiu, & Ochsner, 1993), the
influence of environmental cues is primarily thought to occur
outside of one's awareness (Dijksterhuis et al.,, 2000). People are
usually not consciously aware of the presence of environmental
cues and almost never aware of the unconsciously activated pro-
cesses or behavior patterns (Chartrand, 2005). For example,
Giacometti-primed people do not consciously perceive that their
food intake has been influenced (Brunner & Siegrist, 2012).

Importantly, the influence of environmental cues can vanish
when cues are consciously perceived, but not when they are
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unconsciously perceived. For instance, when seeing a photo with a
bottle of mineral water in the background, people are less likely to
subsequently choose a bottle of the same brand when remem-
bering the bottle compared to when not remembering it (Ferraro,
Bettman, & Chartrand, 2009). This relates to the fact that whereas
consciously perceived cues are controllable, unconsciously
perceived cues are not (Chartrand, 2005; Daza, Ortells, & Noguera,
2007). Therefore, the influence of environmental cues on food de-
cisions seems to be more effective when underlying processes are
implicit, unconscious, and automatic rather than planned,
conscious, and rational (Brunner & Siegrist, 2012; Ferraro et al.,
2009). It is meaningful that the manipulation in the present
studies was done in an unobtrusive rather than in a clearly un-
conscious way. Hence, it is unclear to what degree the cue's impact
occurred outside of conscious awareness. The present results must,
therefore, be interpreted with caution regarding underlying pro-
cesses of the found effects. Future field research could test to what
level of consciousness subtle environmental cues are perceived and
processed and whether the effectiveness is higher when occurring
on an unconscious rather than on a conscious level. Since uncon-
scious influence requires nearly no cognitive resources, researchers
could compare people's response to the exposure of cues with and
without additional cognitive load (e.g., remembering numbers).
Additional cognitive load reduces one's cognitive resources, and
thus the ability to consciously perceive environmental cues de-
clines. If the influence of environmental cues is conscious and thus
cognitively costly, then the attenuated cognitive resources should
lead to a reduced or no effect (McFerran, Dahl, Fitzsimons, &
Morales, 2010). As the influence of environmental cues is
assumed to be mainly unconscious, an influence irrespective of
additional cognitive load seems more likely (McFerran et al., 2010;
Uhlmann, Pizarro, & Bloom, 2008).

6.4. Practical relevance

The limited success of public awareness campaigns and health
warnings to prevent obesity requires additional measures to damp
strong affective impulses such as temptation and self-control
conflicts (Downs, Loewenstein, & Wisdom, 2009; Fedoroff et al.,
2003; Fishbach & Shah, 2006). As the present research proposes,
more subtle approaches can be meaningful. That is, environmental
cues can be applied as interventions for policy makers to shape
people's behavior toward a healthier diet. Clearly, one may question
the marginal benefit of choosing yogurt instead of a Twix bar.
Indeed, it seems implausible that somewhat more than 100 calories
can improve society's health and lower healthcare costs. Never-
theless, an accumulation of effective applications of environmental
cues can help people to shed their extra calories and moreover to
obtain the required intake of healthy nutrients over a long time.

Health professionals are therefore encouraged to complement
current measures with subtle, less cognitive strategies. This can
include structuring public places such as stores, restaurants, or
schools. In doing so, literature suggests that monitoring and
directing people's health-related and diet-relevant associations,
concepts and goals are essential and an effective way of support a
healthy diet. Future research should provide a more comprehensive
understanding of the interaction of associations, concepts, goals
and the level of awareness of subtle environmental cues in the food
consumption area and thus help to implement more efficient
health measures.

7. Conclusion

The present research indicates that environmental cues influ-
ence food choices in a naturalistic setting. While posters with an

associative link to health lead to an increased choice of healthy
food, environmental cues with an associative hedonic link increase
the choice of unhealthy food. Overall, these findings offer a basis for
improving society's food-related health.
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