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Chapter 1

Introduction

Food consumption constitutes one of the most important health behaviors which strongly
determines a population’s overall health status, quality of life, and life expectation (Amarantos,
Martinez, & Dwyer, 2001; Roman, Carta, & Angel, 2008; Truthmann et al., 2017). Food
fundamentally influences human health as it provides energy to fulfill physiological needs and
the nutrient balance a human body requires. However, the modern development of food
composition and nutritional behavior has led to an increasingly poor diet quality, which in
combination with declining physical activity, caused a substantial increase in obesity (Nestle &
Nesheim, 2012; Swinburn et al., 2011). The occurrence of nutrition-related diseases forced
public health organizations and governments to implement multiple, yet only moderately
successful, interventions to promote a healthier diet (Capacci et al., 2012). Paradoxically, this
development coexists with a heightened consumer awareness for healthy nutrition and a
growing interest in healthy food products (Nielsen, 2015; The Consumer Goods Forum, 2016).
Food marketing has been accused of being one of the leading causes of increased energy intake
and, consequently, obesity (Chandon & Wansink, 2012). However, food marketing can also be
used as a means to combat the obesity epidemic by increasing the healthiness of a consumer’s
diet. The negative and positive influence of marketing practices on food intake has been
investigated for advertisement via traditional (media) and modern (online, in-store, events, etc.)
channels, branding campaigns, or product placement (Chandon & Wansink, 2012). Another

increasingly applied, yet underresearched marketing tool, which marketers use to communicate
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Chapter 1: Introduction

with consumers, is product packaging (Chandon, 2013). Recently, the potential of food
packaging to positively influence a healthy food choice has attracted researchers’ interest,
specifically overall effects (van Rompay, Deterink, & Fenko, 2016) as well as effects of its
color (Mai, Symmank, & Seeberg-Elverfeldt, 2016) and shape (van Ooijen, Fransen, Verlegh,
& Smit, 2017) were examined. Contributing to these developments, this cumulative dissertation
empirically investigates consumers’ understanding of healthy nutrition and effects of multiple
package design elements on subjective food healthiness perceptions. Findings can be used to
address the current public health concern by deriving implications for public health officials,
marketing managers, and the informed consumer. Therefore, the following sections introduce

the theoretical background for the dissertation.
Relevance of nutrition for public health

Globally, there have been dramatic changes in nutritional patterns in the last three centuries
(Popkin, Adair, & Ng, 2012). Although consumption of healthy foods has risen, the intake of
unhealthy foods increased substantially in both developed and developing countries (Imamura
et al., 2015). According to the World Health Organization (WHO, 2015), an unhealthy diet
constitutes of low fruit and vegetable intake as well as an excessive consumption of processed
foods that are high in sugar, salt, saturated and trans fat. This is especially relevant since the
relation between diet and health has been well established over the years (Sofi, Cesari, Abbate,
Gensini, & Casini, 2008; WHO, 2015). Firstly, a suboptimal diet is related to increased body
fatness, possibly leading to obesity (Mozaffarian, 2016), which was shown to lower the health-
related quality of life in more than one way (Truthmann et al., 2017). Related to that, an
unhealthy diet is a major risk factor for one of the main public health as well as economic
burdens of our time: non-communicable diseases (NCD; Reddy, 2016; WHO, 2010a). A
suboptimal diet contributes more to the prevalence of NCDs than tobacco consumption, alcohol
use, and physical inactivity combined (Danaei et al., 2014). More precisely, an unhealthy diet
increases the risk of developing diseases such as various cancers (Larsson, 2014; Tantamango-
Bartley, Jaceldo-Siegl, Fan, & Fraser, 2013), diabetes (Micha et al., 2017), and cardiovascular
diseases (Micha et al., 2017; Mozaffarian, 2016). Together, NCD’s account for 63% of deaths
worldwide and will globally cause an estimated economic loss of around $17.3 trillion until
2030; this includes healthcare expenditure, lost capital, and reduced productivity (Mozaffarian,
2016). According to the findings of the Global Burden of Disease Study 2015, the reduction
and prevention of nutrition-related NCD’s are among the leading priorities of our time and
constitute the most prevailing public health challenge within the next years (Reddy, 2016).

Research has shown that changing dietary habits, such as decreasing the sugar intake and
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increasing the consumption of fruits and vegetables, yields a reduction of body fat, and,
ultimately, results in a decline of diet-associated NCD’s (McCarthy, Skinner, Fenech, &
Keating, 2016; McGuire, 2016). Therefore, primary prevention of long-term weight gain by
fostering healthful eating in the population would be more effective than dealing with the fatal

consequences of NCD’s (Mozaffarian, 2016).

As a result of these diet-related developments, governments have made considerable efforts to
foster a healthier diet by implementing a multitude of public health policies. The two major
policy strategies constitute altering the market environment (i.e., taxing unhealthy food) and
enabling the consumer to make a more informed choice. Examples of the second policy include
raising public awareness of detrimental health effects, public information campaigns, dietary
guidelines, nutrition education or nutrient profiling (Brambila-Macias et al., 2011; Capacci et
al., 2012; WHO, 2010b). Specifically, nutrient profiling aims at promoting a healthier food
choice by categorizing food based on its nutritional composition. These profiles are then applied
on a product so that consumers can easily judge the nutritional quality of specific foods (WHO,
2010b). Product labels that are mainly utilized on the front-of-pack, such as the guideline daily
amount (GDA), traffic light or choice label, vary in the amount and degree of available
information and in how easily an overall product healthiness evaluation can be derived (van
Kleef & Dagevos, 2013). However, the introduction of nutrient profiling showed limited
effectiveness on consumers’ actual behavior (Cowburn & Stockley, 2005; Foltran et al., 2010).
Even though consumers find practical support in inferring healthiness information (Feunekes,
Gortemaker, Willems, Lion, & van den Kommer, Marcelle, 2008; Lobstein & Davies, 2009),
and the labels also enhance the perceived healthiness of the evaluated product (Barreiro-Hurlé,
Gracia, & de-Magistris, 2010; Bialkova, Sasse, & Fenko, 2015; Newman, Howlett, & Burton,
2014), they have failed to influence the healthiness of food choice (Aschemann-Witzel et al.,
2013; Borgmeier & Westenhoefer, 2009; van Herpen & van Trijp, 2011; Vasiljevic, Pechey, &
Marteau, 2015). Generally, public health actions related to dietary improvements exhibit mixed
or only limited behavioral impact (Brambila-Macias et al., 2011; Capacci et al., 2012). In other
words, although consumers seem to know what is considered healthy and what official
guidelines recommend, they are unable to implement these recommendations in their behavior
(Lake et al., 2007). Consumers even fail to act according to recommendations if they have good
intentions to do otherwise—a concept that is called intention-behavior gap (Brug, Oenema, &
Ferreira, 2005; Gollwitzer, 1999).
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Consumer differences and food choice

The previously mentioned negative influences of suboptimal nutrition could be prevented in
the long-term by behavioral changes, such as healthy eating. Findings of a recent study in the
US are supportive of this as they provided evidence that a strict adherence to official dietary
guidelines significantly decreases the risk of developing major chronic diseases (McCullough
& Willett, 2006). However, food preferences vary strongly between individuals and situations,
indicating that behaviors such as food choices are influenced by various personal and
environmental factors. Therefore, it is crucial to account for these in food-related research and
the following sections introduce the most relevant consumer differences. Amongst the personal
factors are psychophysiological cues (e.g., internal states such as hunger), implicit attitudes
towards the product (e.g., smell, taste, liking), and motivational, cognitive and affective
processes. Environmental factors include situational cues (e.g., availability), communication
and information provision as well as extrinsic product attributes (e.g., branding, price, or
packaging; Mai et al., 2011; Mela, 2001; Verbeke, 2008). Holistically, these cues can trigger
the desire to eat a certain food and shape preferences, which might be the reason for the
aforementioned intention-behavior gap in consumers’ nutritional behavior. On the consumer
side, individual differences regarding motivations and cognitive processes influence perception
and processing of visual and informational inputs. As a result of this, these differences also
determine reactions towards communication measures like those initiated by public health
organizations or food companies (Mai, Hoffmann, Hoppert, Schwarz, & Rohm, 2015; Orquin,
2014; Verbeke, 2008). At the other end, companies and organizations or governments are
responsible for further external factors, such as the food package design. The relevance of food
package design will be introduced at a later point.

Given that individual differences impact motivations and motives for food choice, Geeroms,
Verbeke, and van Kenhove (2008) identified five population subgroups that differed in their
health-related motive orientation. They based them on motives such as health is about energy,
emotional well-being, social responsibility, management of physical appearance, and physical
aspects. These subgroups exhibited diverging fruit, vegetable and meat consumption behavior,
health orientation, and reaction to advertisements. Similarly, grouping consumers based on their
health-related attitudes (such as low interest in healthy eating, positive health enthusiast, or
health strivers) yielded differences in consumption, attitudes, and knowledge towards specific
products, and interest in product-specific informational cues (Pieniak, Verbeke, Olsen, Hansen,
& Brunsg, 2010). Furthermore, nutritional knowledge constitutes a pivotal determinant of food
choice (Alba & Hutchinson, 1987) as it has been shown to reduce consumption of unhealthy
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foods (Tarabashkina, Quester, & Crouch, 2016), enhance the adoption of a healthier diet
(Wardle, Parmenter, & Waller, 2000; Worsley, 2002), and promote label utilization
(Soederberg Miller & Cassady, 2015). Similarly, a person’s health consciousness describes the
motivation of a consumer to engage in health-related behavior (Wood & Shukla, 2016), such
as healthy eating (Hearty, McCarthy, Kearney, & Gibney, 2007; Her & Seo, 2017). In
particular, it positively impacts the choice of healthy options in restaurants (Lee, Conklin,
Cranage, & Lee, 2014), guides interest in organic foods (Michaelidou & Hassan, 2008),
determines whether taste or nutrition facts determine food choice (Mai & Hoffmann, 2012),
and increases the reliance on heuristic cues during decision making (Fernqvist & Ekelund,
2014). Interestingly, there is evidence indicating that even the physical characteristics of
consumers can affect processes related to food choice and consumption behavior. For instance,
obese consumers show different brain responses to visual food stimuli (Spetter et al., 2017), an
implicit anti-fat bias (Schwartz, Vartanian, Nosek, & Brownell, 2006), increased food-directed
attention (Janssen et al., 2017), and, consequently, unhealthy eating patterns (Maskarinec,
Novotny, & Tasaki, 2000). In line with this argumentation on the importance of individual
differences, the current dissertation includes various individual characteristics as boundary

conditions that may boost or attenuate the investigated effects.

The limited effectiveness of public health campaigns as well as the discrepancy between
positive diet-related intentions and the actual consumption of healthy foods (Brug et al., 2005)
might also be attributable to differences in consumer information processing. During grocery
shopping and decision making, consumers only have limited access to their cognitive abilities,
which results in superficial processing of the available (nutritional) information (Mai et al.,
2011; Petty, Cacioppo, & Schumann, 1983). This leads to food choices that are not consciously
reflected but are instead based on intuition, heuristics, and habits (Koster, 2009). This idea is
grounded in dual process theories (Strack & Deutsch, 2004) which suggest that human decision
making can follow two different systems. System 1—the reflective goal-oriented system—
generates decisions based on reasoning with facts and values. Therefore, operations via System
1 are slower, more effortful, cognitively controlled, and require higher cognitive capacity.
Decisions via System 2—the automatic system—are based on intuition and affective response.
In this case behavior results from fast and automatic processes requiring little to no cognitive
effort and often occur outside of conscious awareness. Strategies for health interventions are
generally educative and therefore require engagement with System 1, which might be the reason
for their modest success (Capacci et al., 2012). As decisions based on System 2 such as food

choices can occur as direct response to the environment (Kahneman, 2003), changes in the
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environment may thus lead to subconscious behavioral change. A relatively new public health
strategy that accounts for the subconscious and intuitive nature of food choices via System 2 is
called nudging (Marteau, Ogilvie, Roland, Suhrcke, & Kelly, 2011). Nudges are modifications
of the decision-making environment to subtly bias consumer’s choice in a specific way
(Selinger & Whyte, 2011; Thaler & Sunstein, 2008). Evidence from studies investigating
various nudging strategies, such as placing food at different distances from consumers (Privitera
& Zuraikat, 2014), increasing availability of healthy foods (Gittelsohn, Kim, He, & Pardilla,
2013), or adding an extra step in the ordering procedure for unhealthy foods (Wisdom, Downs,
& Loewenstein, 2010), suggests that these interventions can be successfully used to encourage
a healthier choice (Arno & Thomas, 2016; Wilson, Buckley, Buckley, & Bogomolova, 2016).
Similar effects should be attainable by enhancing the perceived healthiness of a food, because
health constitutes one of the main motives for food choice besides taste (Grunert, 2011; Steptoe,
Pollard, & Wardle, 1995). Based on this relationship, food perceptions related to healthiness
are considered strong determinants of food choice and consumption behavior (Contento, 2008).
Generally, the concept of food perception describes the way consumers think about food and
how they understand it. Previous works demonstrated that consumers are inclined to categorize
(perceive) foods as healthy or unhealthy (Chandon, 2013; Larkin & Martin, 2016; Oakes &
Slotterback, 2001). Factors influencing this categorization are the declared/expected calorie
content (Carels, Harper, & Konrad, 2006), beliefs about brand names (Oakes & Slotterback,
2001), or simple external information such as adding the word “fruit” to a product (Sutterlin &
Siegrist, 2015). Another possibility to nudge consumers towards healthy foods by influencing
healthiness perceptions includes changing the package design of a food product (Bucher et al.,
2016; Tijssen, Zandstra, Graaf, & Jager, 2017). Initial research has already started to investigate
this process, yet to date it is not fully understood (Fenko, Lotterman, & Galetzka, 2016; Mai et
al., 2016; van Ooijen et al., 2017). As food package design is one of the core topics of this
dissertation, the following sections will introduce it more elaborately.

Package design as silent salesman for food products

A product’s packaging relates to the way a food or beverage is wrapped, boxed, arranged, and
presented to consumers. Besides its logistic and protective functions, package design informs
the consumer and promotes its contents (Bloch, 1995; Rundh, 2009). Therefore, a product’s
package design functions as a silent salesman at the point of sale and acts as a prime medium
in shaping consumer judgments (Orth & Malkewitz, 2008; Underwood & Klein, 2002), and
choice (Creusen & Schoormans, 2005; Karjalainen, 2007). Specifically, on the consumer side

a product package provides a first impression, aids recognition (Karjalainen & Snelders, 2010),
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attracts attention (Rundh, 2009), influences visual attractiveness (Orth, Campana, & Malkewitz,
2010), and can be used to identify and categorize a product (Chandon, 2013). Furthermore, it
enables consumers to evaluate a product regarding specific characteristics, such as quality,
brand personality (Orth et al., 2010; Orth & Malkewitz, 2008) or product healthiness (i.e., van
Rompay et al., 2016). From a managerial perspective, product design enables companies to
differentiate their products from competitors (Ampuero & Vila, 2006), creates brand value
(Rundh, 2016), and, most importantly, conveys what is desired (Silayoi & Speece, 2004; Sundar
& Noseworthy, 2014), such as sustainability (Steenis, van Herpen, van der Lans, Ligthart, &
van Trijp, 2017) or healthiness (Chandon, 2013; Mai et al., 2016; van Rompay et al., 2016). By
default, packaging is not intrinsically linked with the product’s content. However, previous
research demonstrated that consumers implicitly infer product-related meaning based on visual
packaging attributes that subsequently shape product expectations and impressions (Becker,
van Rompay, Schifferstein, & Galetzka, 2011; Huber & McCann, 1982; Kauppinen-Raisanen
& Luomala, 2010; Magnier, Schoormans, & Mugge, 2016). These works specifically focus on
the holistic package design impression (Orth & Malkewitz, 2008) as well as on effects of
specific elements, such as color (Aslam, 2006), shape (Becker et al., 2011), typeface
(Henderson, Giese, & Cote, 2004), or product image (Madzharov & Block, 2010). Holistically,
research has shown atypicality and transparency in package design to enhance the effectiveness
of claims (van Ooijen, Fransen, Verlegh, & Smit, 2016), and willingness to purchase of
products, respectively (Simmonds & Spence, 2017). Similarly, the perceived efforts that were
put into product packaging positively influence the overall product evaluation via perceived
quality judgments (Soderlund et al., 2017). This even extends to tactile or haptic characteristics
of the package impacting naturalness evaluations (Peters, 2016), and tasting experiences (van
Rompay, Finger, Saakes, & Fenko, 2017). Turning to effects of single design elements, the
following sections introduce the role of color, shape, typeface, and product image on
perceptions. To date, only scant research has investigated how those design elements on food
packages are processed and interpreted regarding the healthiness of a product, which is the
primary focus of this dissertation. Therefore, at the end of each section a short reference to the

upcoming chapters that focus on the respective design element is given.

Color: Colors carry symbolic and associative information based on life experiences and are
therefore considered a cultural artifact (Garber Jr, Hyatt, & Starr Jr, 2000; Hine, 1995). Color
can cause physiological arousal based on biological meaning or it can evoke learned
associations (Labrecque, Patrick, & Milne, 2013). In both ways, color transfers meaning that

subsequently impacts consumers’ thoughts, feelings, and behavior, such as preference or
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choice. In package design, colors help consumers identify a product category or brand, it
enhances brand associations (Garber Jr, Burke, & Jones, 2000), and increases brand recognition
(Skorinko, Kemmer, Hebl, & Lane, 2006). Colors also play a central role in consumers’
everyday food and drink experiences (Hutchings, 1977) as they alter taste perceptions (Garber
Jr et al., 2000), influence consumption amounts (Genschow, Reutner, & Wanke, 2012), and
impact product perceptions. For instance, product color drives flavor perception (Shankar,
Levitan, Prescott, & Spence, 2009; Spence, Levitan, Shankar, & Zampini, 2010), whereas the
color of containers (i.e., plate or cup) is able to trigger varying warmth evaluations of a drink
(Guéguen & Jacob, 2014), influence consumption (Bruno, Martani, Corsini, & Oleari, 2013;
Genschow et al., 2012), and alter flavor intensity (Piqueras-Fiszman, Alcaide, Roura, & Spence,
2012). Generally, colors in food packages yield flavor and texture expectation, such as
sweetness and creaminess, consequently influencing taste evaluation, overall liking and
purchase intention (Ares & Deliza, 2010; Deliza & MacFie, 2001). Relating to healthiness
evaluations, a blue-colored utilitarian product was perceived healthier than a red-colored
(Huang & Lu, 2015), a green label on a candy bar conveyed a healthier product than a red or a
white label (Schuldt, 2013), and light colors were shown to increase healthiness ratings of foods
(Mai et al., 2016; Tijssen et al., 2017). Extending these findings, Chapter 3 fundamentally
investigates the link between color lightness and healthiness, while Chapter 4 introduces effects

of color weight on food healthiness.

Shape: Previous research on the relationship between food package shape or container shape
and consumer behavior primarily concentrated on biased volume perception. For instance, the
height of an object is often utilized as visual cue to estimate a container’s volume, which is why
consumers often overestimate the volume of elongated as compared to wide containers
(Raghubir & Krishna, 1999). Similarly, participants pour higher amounts into conical than into
cylindrical containers (Chandon & Ordabayeva, 2009), and generally consume higher amounts
from bigger package sizes (Chandon, 2013). This can be explained due to a calorie bias based
on the package shape. Koo and Suk (2016) provided evidence that elongated packages are
expected to have fewer calories than wider packages, but yield higher volume perception—a
combination that subsequently increases consumption. Ultimately, package shapes following
thin (vs. wide) human-like curves induce more expensive, indulgent choices (Romero & Craig,
2017), and cue product healthiness (van Ooijen et al., 2017). Turning to other shape features,
differences in the roundness and angularity of shapes are related to discrepancies in liking and
purchase intention, and can further cause sensory expectations based on textural characteristics

(Ares & Deliza, 2010). Research on cross-modal correspondence indicates links between
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roundness or angularity in shapes with taste expectations and experiences. Investigating round
and angular shaped yogurt packages, Becker et al. (2011) report more intense taste in angular
packages, thus indicating a more potent product. Similarly, angular shapes are generally
associated with sour or bitter tasting foods, whereas rounded shapes lead to sweeter tastes
(Liang, Roy, Chen, & Zhang, 2013; Ngo et al., 2013; Spence & Ngo, 2012). Consequently,
Chapter 3 aims at uncovering the explicit and implicit impact of roundness and angularity in
shapes on product healthiness perceptions; while Chapter 5 digs deeper into the effect

mechanism of healthiness effects triggered by human-like slim vs. less slim package shapes.

Typeface: Typeface is a very feasible communication tool for companies to speak visually to
the consumer when the spoken word is not enough (Childers & Jass, 2002). Previous research
has indicated that the physical (visual) features of written words are subconsciously processed
before its message. Thus, visual characteristics of typefaces may communicate symbolic
meaning to its recipients faster and beyond the literal meaning of the written word (Childers
& Jass, 2002; Doyle & Bottomley, 2004; Drucker, 1994; Henderson et al., 2004). In line with
this, typefaces have been shown to enhance brand identity (Doyle & Bottomley, 2004), brand
personality perception (Grohmann, Giese, & Parkman, 2012; van Rompay & Pruyn, 2011),
product origin (Celhay, Boysselle, & Cohen, 2015), and even taste expectations, like sweetness
and sourness (Velasco, Woods, Hyndman, & Spence, 2015). Following up on these findings,

Chapter 4 focuses on explicit and implicit typeface effects on food healthiness perceptions.

Images: Product imagery depicts a comfortable way to communicate effectively with the
consumer at the point of sales as it attracts attention (Simmonds & Spence, 2017), enables
product comparison (Venter, van der Merwe, Beer, Kempen, & Bosman, 2011), enhances brand
beliefs (Underwood & Klein, 2002), and positively affects product evaluations, such as taste
freshness, palatability, and aroma (Mizutani et al., 2010). Findings further indicate that
consumers use product imagery as a crucial heuristic to infer specific product-related
characteristics. For instances, varying potato crisp images affect expected saltiness and
crunchiness of the crisps (Rebollar et al., 2017), while images of pouring a fruit juice (vs. not
pouring) increase freshness evaluation of the juice (Gvili et al., 2015). Furthermore, the amount
of product units featured on a food package impacts product quantity perception and
consumption amount with higher numbers leading to a higher expected quantity and higher
amount consumed (Madzharov & Block, 2010). Ultimately, product images have stronger
influences on behavioral intention than package material (Rebollar et al., 2017) or verbal

information on packages (Piqueras-Fiszman, Velasco, Salgado-Montejo, & Spence, 2013).
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Therefore, Chapter 6 examines the influence of symbolic cues in product packaging images on
various product characteristics and actual taste.

The need for implicit measurement methods in food research

Consumer psychology mainly utilizes classic explicit measures based on self-report as a
fundamental research tool. Having participants evaluate their own feelings, thoughts, and
behaviors offers a very straightforward way of measuring these. However, people are often
unable to precisely evaluate their own psychological values and these evaluations are
susceptible to social desirability (Steenkamp, Jong, & Baumgartner, 2010) or self-enhancement
bias (Sedikides & Gregg, 2008). Additionally, measured attributes need to lay within conscious
awareness and have to be introspectively accessible for the participant to yield valid self-reports
(Wilson, 2009). In light of dual process theories and since food choice has been shown to be
subject of subconscious decision making (Mai et al., 2011), it is necessary to measure aspects
of, and influences on, food choice via explicit and implicit measures to fully predict or explain
consumer behavior. The need of uncovering subconscious mental processes can be fulfilled by
a variety of measurement tools. Measures of implicit cognition summarize a subclass of
measures which can be used to capture psychological attitudes without requiring participants
to explicitly assess these attitudes (Houwer, Teige-Mocigemba, Spruyt, & Moors, 2009).
According to Houwer and Bruycker (2007), the term implicit is equivalent to the term
automatic, as both characterize a process where individuals lack available cognitive resources,
substantial time or awareness of the process, stimulus or outcome. Hence, an implicit measure
assesses outcomes on which the effect of the to-be-measured attribute is unintentional,
unconscious, resource-independent, or uncontrollable. Explicit measures, on the other hand,
investigate an effect of the to-be-measured attribute on responses that is intentional, conscious,
resource-dependent, or controllable (Houwer et al., 2009). Therefore, explicit measures
encourage consumers to analyze their attitudes by consciously reflecting on them (Koster,
2009). Complementing explicit methods with implicit measures has been shown to strengthen
the explanatory power of consumer attitudes on food choice or consumption behavior
(Raghunathan, Naylor, & Hoyer, 2006; Richetin, Perugini, Prestwich, & O'Gorman, 2007).

One of the leading implicit measures used in psychology is the Implicit Associations Test (IAT)
developed by Greenwald and Banaji (1995). The IAT assesses the relative strength of automatic
associations between two pairs of contrasted concepts (i.e., female-male, family-career). It is a
measure that is based on the performance speed during categorization tasks where the strength

of associations impacts performance. That is because it ought to be easier to give the same
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behavioral response (such as pressing a key) to strongly associated concepts than when concepts
are only weakly associated (Greenwald & Banaji, 1995). The IAT surpasses other reaction-time
based implicit measures, as it yields adequately reliable and reproducible results (Houwer
& Bruycker, 2007). Hence, the IAT seems a suitable implicit measure for a food context as it
fulfills two crucial functions: It not only confirms (or not) self-report measures (in case of social
desirability bias), but is also able to extend findings from self-report measures (in case of self-
deception or self-ignorance bias; Gregg & Klymowsky, 2013). To answer the call of accounting
for implicit attitudes in relation to healthy and unhealthy food choices (Mai et al., 2011), this

dissertation combines explicit and implicit measures to fully examine effects.
Article overview

Contributing to the aforementioned developments, this cumulative dissertation consists of five
research articles reporting on eleven studies that use implicit and explicit measures to
empirically investigate food healthiness and the impact of package design elements. The first
article (Chapter 2) provides an exploration of fundamental lay theories regarding healthy
nutrition among German consumers by using Q methodology—a method that combines
qualitative and quantitative research techniques—to extrapolate implications for improvements
of public campaigns promoting healthy eating. Relating to package design effects, Chapter 3
implicitly and explicitly establishes basic and food-related design-healthiness association for
color lightness (vs. darkness) and shape roundness (vs. angularity). Chapter 4 examines how
the design factor weight—as expressed by light-weighted vs. heavy-weighted color and
typeface applied on a package design—influences the respective food healthiness perception.
It also reveals boundary conditions of the effect for individuals’ health regulatory focus.
Following up on this, Chapter 5 investigates the overall shape of a package design, i.e., its
slimness (vs. thickness) and how it subsequently shapes food healthiness perceptions depending
on participants’ gender and body mass index (BMI). It also introduces the social construct self-
referencing as an explanatory mechanism. The last chapter (Chapter 6) extends design-related
findings by utilizing symbolic meaning in product images on packages that are shown to not
only impact a food’s healthiness, but perceptions of its level of processing, quality, and,
ultimately, its actual taste. Chapter 6, additionally, demonstrates a person’s health
consciousness as boundary condition for the effect. Chapter 7 constitutes the concluding

statement followed by an English (Chapter 8) and German summary (Chapter 9) of the work.
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Abstract

Food is an important driver of individual health, and an important subject in public policy and
health intervention research. Viewpoints on what constitutes healthy nutrition, however, are
manifold and highly subjective in nature, suggesting there is no one-size-fits-all behavioral
change intervention. This research explores fundamental lay theories regarding healthy
nutrition with consumers in Germany. The study aimed at identifying and characterizing
distinct groups of consumers based on similarities and differences in the lay theories individuals
hold by means of Q methodology. Thirty German consumers ranked a Q set of 63 statements
representing a vast spectrum of individual opinions and beliefs on healthy nutrition into a quasi-
normal distribution. Factor analysis identified four major lay theories on healthy nutrition: (1)
“Healthy is what tastes good, in moderation”, (2) “Healthy nutrition is expensive and
inconvenient”, (3) “Healthy is everything that makes me slim and pretty”, and (4) “Only home-
made, organic, and vegetarian food is healthy”. Consensus existed among the theories about
the question of whom to trust regarding nutritional information and the low relevance of
information from official sources. Disagreement existed concerning the overall importance of
healthy nutrition in day-to-day lives and whether food healthiness is related to organic or
conventional production methods. The findings underscore that specific consumer groups
should be engaged separately when intervening in healthy nutrition issues. Implications for

public policies and intervention strategies are discussed.

Keywords: healthy nutrition, Q methodology, lay theories

23



Chapter 2: Consumer lay theories on healthy nutrition

1. Introduction

Worldwide numbers of overweight and obese people have doubled in the last thirty years
(WHO, 2016), resulting in 1.9 billion adults vulnerable to non-communicable chronic diseases
such as hypertension and type-2 diabetes, cardiovascular diseases, and various cancers
(Swinburnetal., 2011; WHO, 2016). Accompanied by tremendous medical costs (Popkin, Kim,
Rusev, Du, & Zizza, 2006) those diseases account for approximately 38 million preventable
deaths yearly (WHO, 2015b). Given that an unhealthy diet is thought to be one of the major
risk factors of non-communicable diseases (WHO, 2015b), policy makers and health
professionals are keen on aiding consumers in following a healthy diet, for example by
developing dietary guidelines, implementing public health campaigns, and adding nutrition
profiles on food packages (Capacci et al., 2012; Lobstein & Davies, 2009; van Kleef, van Trijp,
Paeps, & Fernandez-Celemin, 2008).

However, many of the recommendations provided are complex, difficult to understand, and
even more difficult to implement (Brown et al., 2011), resulting in a low compliance with
dietary guidelines across all age-groups (Abreu et al., 2013; Croll, Neumark-Sztainer, & Story,
2001; Gille et al., 2016; Motteli, Keller, Siegrist, Barbey, & Bucher, 2016). Moreover, never
before were opinions on healthy nutrition so widespread and easily accessible as today,
exposing consumers to an abundance of often conflicting perspectives by the media, health
professionals, and sources on the Internet (Buttriss, 2003; Jung, Walsh-Childers, & Kim, 2016).
Not surprisingly, consumer beliefs on healthy nutrition are thought to vary greatly among
individuals (Challem, 2011; Velardo, 2017).

Understanding nutrition and healthy foods has considerably shifted over the last century. While
food intake once only served the functional purpose of survival and satiation, it has now
emerged into a complex and multidimensional construct, including additional aspects such as
taste, physical and psychological well-being, as well as ethical and environmental concerns
(Bisogni, Jastran, Seligson, & Thompson, 2012; Paquette, 2005; Sgrensen & Holm, 2016).
Nowadays, two main motives for food choice are taste and healthiness (Grunert, 2011; Steptoe,
Pollard, & Wardle, 1995). As such, taste and healthiness reflect the current conundrum of a
continuous increase in obesity in the presence of a heightened awareness for healthful living.
In Germany, for example, approximately 70% of consumers feel that they comply with the
standards of a healthy diet; an even larger percentage considers themselves well-informed about
healthy nutrition (BMEL, 2016). These self-evaluations stand in stark contrast to a national rate

of overweight people which hovers around 60% (Robert Koch Institute, 2016). This
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discrepancy raises the question of what opinions and beliefs German consumers actually hold
when it comes to healthy nutrition.

Structured beliefs of laypeople—so-called lay theories—are clearly different from scientific
theories (Furnham & Cheng, 2000). While scientific theories are based on conceptual and
empirical research, lay theories consist of individual and non-scientific beliefs often based on
common sense, personal observations, and experience (Furnham, 1988). Due to the use of a
wide variety of informational sources (Davison, Smith, & Frankel, 1991), lay theories often
include inconsistent and ambiguous views (Furnham, 1988). With diet- and health-related lay
theories, the use of heuristics, personal experience, and bodily feelings is especially applicable
(Kristensen, Askegaard, & Jeppesen, 2013; Lupton & Chapman, 1995). Lay theories on healthy
nutrition capture the complex and holistic understanding of what a person believes constitutes
a healthy diet, its impact on one’s personal life, and behavioral consequences (Furnham, 1988;

Furnham & Cheng, 2000).

What the general public understands contributes to a healthy nutrition ranges from eating
specific foods such as fruits and vegetables to attending to product characteristics such as a low
sugar and fat or high vitamin and mineral content (e.g., Bisogni et al., 2012; Margetts et al.,
1997; Paquette, 2005). Other perceived determinants of healthy nutrition include consuming
from environmental friendly production (Lazzarini, Zimmermann, Visschers, & Siegrist, 2016),
home-cooking (Lavelle et al., 2016), eating concepts such as moderation, balance, and variety
(Paquette, 2005) as well as a low weight (Spiteri Cornish & Moraes, 2015). Anticipated
consequences of a healthy nutrition include physical (e.g., fitness, weight loss, prolonged life)
and psychosocial (e.g., feeling good) elements (Bisogni et al., 2012; Blake, Bisogni, Sobal,
Devine, & Jastran, 2007; Falk, Sobal, Bisogni, Connors, & Devine, 2001). In laypeople’s minds
the concept of healthy nutrition even extends to topics such as personal goals, moral aspects of
consumption and production, and eating restrictions (Bisogni et al., 2012; Croll et al., 2001,
Paquette, 2005; Povey, Conner, Sparks, James, & Shepherd, 1998). This diversity in beliefs
could be due to the fact that lay people base their interpretations on their understanding of
official nutrition guidelines (Paquette, 2005), but augment academic definitions through their
personal experiences, common sense, feelings, personal knowledge, and other parts of
individual life (Bisogni et al., 2012; Kristensen et al., 2013; Maubach, Hoek, & McCreanor,
2009). In addition, lay people use friends and family as major sources to gain nutrition
information (Hiddink, Hautvast, van Woerkum, Fieren, & vant Hof, 1997; Pedersen, Gronhoyj,
& Thogersen, 2015). Lay theories have also been shown to be influenced by public discourse

on social norms and may thus be guided by government strategies as well as contemporary

25



Chapter 2: Consumer lay theories on healthy nutrition

trends in society (Chrysochou, Askegaard, Grunert, & Kristensen, 2010; Kristensen et al., 2013;
Ristovski-Slijepcevic, Chapman, & Beagan, 2008). Using an exploratory approach, Ronteltap,
Sijtsema, Dagevos, and de Winter (2012) explored how consumers actually interpret the
concept of healthy food. Through qualitative and quantitative research, their findings indicate
that individuals use a multitude of concepts, and associations to identify food healthiness,
thereby interpreting the concept on very different levels of abstraction. Taken together, previous
research indicates diverse and multi-faceted lay interpretations of healthy eating embedded in

the complex environment of a person’s life.

Especially where individuals’ health is concerned, lay theories are key drivers of consumer
behavior (Shaw Hughner & Schultz Kleine, 2008). This finding is further reflected in the fact
that misconceptions about healthy nutrition strongly influence food consumption (Dickson-
Spillmann & Siegrist, 2011). Similarly, being interested in health issues, light, or natural
products and seeking nutrition knowledge determines consumption of unhealthy snacks, fruits
and vegetable intake as well as general dietary behavior (Roininen et al., 2001; Spronk, Kullen,
Burdon, & O'Connor, 2014; Zandstra, Graaf, & van Staveren, 2001). To aid policy makers in
more successfully intervening with specific consumer segments, it is crucial that they become
aware of the different beliefs, experiences, values, or needs consumers hold (Andreasen, 2002;
Bos, van der Lans, van Rijnsoever, & van Trijp, 2013). Yet, only limited research has
investigated consumer segments that share an underlying belief system concerning healthy
nutrition. For example, using open-end interviews, Falk and colleagues (2001) identified seven
prominent themes that guide beliefs on healthy nutrition in a U.S. sample. Those beliefs include
healthy as being low in fat and home-cooked, unprocessed/natural, balanced, disease
management and prevention, weight control, and achieving a balance in nutrients. Similarly,
Chrysochou et al. (2010) utilized a latent class analysis to identify health-related segments
including their attitudes towards healthy eating and perceptions of food healthiness. According
to this study the majority of the consumers belong to the “Common” segment that only exhibits
moderate interest in health and healthy foods. “Idealists”, on the other hand, are highly
interested in and involved with healthy foods, whereas the “Pragmatics”, overstrained by the
abundance of available health information, show low interest in healthy foods and do not adhere
to guidelines. Similarly, by analyzing healthy eating discourses between various ethnocultural
groups in Canada, Ristovski-Slijepcevic et al. (2008) uncovered three discourses people draw
upon for an interpretation of healthy eating: A cultural/traditional, a mainstream, and a
complementary/ethical discourse. Geeroms, Verbeke, and van Kenhove (2008) identified five

consumer segments based on health-related motives in Belgium (the health motives being
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energy, emotional well-being, social responsibility, management/outward appearance, and
physical well-being/functional) and tested the effectiveness of different health advertisement
for each segment. They found target-group tailored advertisements consistently to evoke more
positive responses than generic advertisements aimed at the whole population. Given their
conclusion that a one-size-fits-all approach to public health interventions appears to not reach
all intended audiences, it may be necessary to differentiate between consumer groups varying
in their understanding of healthy nutrition. Therefore, whether the task is developing nutrition
guidelines or designing public health interventions, professionals need to account for the
perspective of their target audience. Understanding lay theories is, therefore, crucial in
improving health nutrition interventions (Popay & Williams, 1996).

Hence, the purpose of the current research is to identify, explore, and classify major lay theories
regarding healthy nutrition. For illustrative purposes, it focuses on German consumers and the
similarities and differences in the lay theories they hold. Results will allow stakeholders and
decision-makers in the realm of public health to sneak a peek into laypeople’s minds with the
ultimate goal to create more effective health interventions. In doing so, the present study adopts
a novel perspective on this important topic, by employing Q methodology, an approach to study
population subjectivity. This mixed-method research approach is well-suited to systematically
identify underlying intra-individual differences and permits a holistic insight into the complex,
multi-layered, and unique nature of those theories (Brown, 1993; Ramlo, 2015; Watts &
Stenner, 2005).

2. Empirical Study
2.1 Methodological background

Acclaimed as a method for studying human subjectivity (McKeown & Thomas, 2013), Q
methodology was introduced by William Stephenson in 1935 as a means for identifying
subjective viewpoints by conducting an inverted factor analysis (Stephenson, 1935). While
typical factor analysis focuses on uncovering correlations and patterns across variables, Q
methodology aims at revealing inter-correlations across persons (Watts & Stenner, 2012).
Specifically, a limited number of participants is sufficient to rank-order pre-selected statements
about a given domain from their subjective point of view into a quasi-normal distribution
(Brown, 1980). Important to note, participants sort statements according to their own

understanding and preferences without any intervention of the researcher, making the sorting
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inherently subjective (Brown, 1980; McKeown & Thomas, 2013). Quantitative factor analysis
Is then used to identify correlations within individual responses, followed by a qualitative
interpretation to uncover personal beliefs, perspectives, and meanings about a certain topic
(Previte, Pini, & Haslam-McKenzie, 2007). Q methodology, therefore, enables researchers to
compare similarities and differences among subjective viewpoints, and, ultimately, to construct
consumer segments that share an underlying lay theory (Brown, 1993). Hence, Q methodology
aims at assigning meaning a posteriori through researcher interpretation of the sorting
distribution (Brown, 1980). Because data analysis uses quantitative as well as qualitative
techniques, it is considered superior to standard surveys in identifying population viewpoints
(Brown, 1993; Kraak, Swinburn, Lawrence, & Harrison, 2014), arguably reducing researcher
bias more than typical qualitative research (Brown, 1980; Brown, Danielson, & van Exel,
2015).

Originally utilized in psychology and medical sciences (McKeown & Thomas, 1988), Q
methodology is now applied more widely in social sciences. In a health and nutrition context,
Q methodology has been applied to study lay theories of health (Shaw Hughner & Schultz
Kleine, 2008), health care resources (van Exel, Baker, Mason, Donaldson, & Brouwer, 2015),
food security (Pelletier, Kraak, McCullum, & Uusitalo, 2000), promotion of healthy food
environments (Kraak et al., 2014), and food trust (Eden, Bear, & Walker, 2008).

2.2 Procedure

Q methodology follows a five-step-procedure (McKeown & Thomas, 2013): (1) Construction
of the concourse, (2) development of the Q set, (3) selection of the P set, (4) Q sorting, and (5)
Q factor analysis and interpretation.

2.2.1 Development of concourse and Q set: The basis to apply Q methodology is the so-called
“concourse”, a comprehensive collection of statements encompassing all possibly relevant
aspects of the subject at hand (Brown, 1980). These statements represent a wide array of
opinions that respondents might possess on the topic; they do not necessarily represent facts
(Brown, 1993). The concourse was developed jointly by the authors and one research assistant,
a trained dietician holding a M.Sc. in nutritional science and with substantial experience in
qualitative research methods. Concourse development integrated previous research on lay
understanding of healthy food and healthy nutrition (e.g., Brunso & Grunert, 1995; Bucher,
Muller, & Siegrist, 2015; Eden et al., 2008; Roininen et al., 2001; Shaw Hughner & Schultz
Kleine, 2008; Steptoe et al., 1995) with content analyses of websites, magazines, and online
forums dealing with food and nutrition topics. This approach of combining scientific literature
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with public sources closely follows previous applications of Q methodology (Eden et al., 2008;
Kraak et al., 2014; Mandolesi, Nicholas, Naspetti, & Zanoli, 2015). Following the so called
structured Q set-approach for concourse development (Watts & Stenner, 2012), a list of 16 key
themes of healthy nutrition was assembled for use as theoretical structure to develop a
representative set of statements for each theme. Drawing from the literature and public opinion
review, the researchers then drafted a more expanded list of statements for subsequent
discussion with a team of experts comprised of seven dieticians and nutritionists. During this
discussion, the list was augmented through statements reflecting opinions the dieticians and
nutritionists encountered in their work with patients. This approach resulted in a final concourse
of 171 statements. Assisted by the expert team the next step reduced the concourse to a
manageable number of statements for the sorting task: Highly similar statements and statements
reflecting identical standpoints from a positive and a negative perspective were merged;
identical statements were dropped. Merging themes of marginal relevance further reduced the
list of themes to eleven. To achieve a balanced sample each theme was now represented by at
least two statements, with the more complex and more ambiguous themes being represented by
larger numbers of statements (see van Exel et al.,, 2015 for a similar procedure; Watts
& Stenner, 2012). This approach yielded a final set of 63 statements utilized for the Q sort (see
Table 2). Generally, key criteria for reducing the number of statements were to ascertain that
the Q set is broadly representative of the complexity of healthy nutrition and provides
participants with the opportunity to properly express their individual opinion (Watts & Stenner,
2012). Further care was taken to keep the language non-academic, to include equal numbers of
positive and negative statements, and to avoid antonyms or statements of high similarity
(Stephenson, 1953). All statements were printed separately on small cards, each identifiable
through a three digit number on the back which were non-informative to participants (Brown,
1993). Participants were not privy to the thematical classification at any time during the
interview procedure. The Q sorting procedure was pilot-tested with two naive family members

and one coworker of the research assistant.

2.2.2 Participants (P Set): Selecting the participant set (the so-called P Set) in Q methodology
aims at assembling a group of participants theoretically relevant to the research question
(Brown, 1980; van Exel & Graaf, 2005). We followed Watts and Stenner’s (2012) suggestion
of recruiting a minimum of one participant for every two Q set items, thus using half as many
participants as there are statements in the Q set. Therefore, 30 individuals were recruited at
diverse locations to ascertain heterogeneity in their opinions. Locations included health food

stores, fast-food restaurants, discount stores, ‘delicatessen’ stores, fitness clubs, and the
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farmers’ market in a German city, under the assumption that these locations attract people with
diverse health views (Schifferstein & Oude Ophuis, 1998). Recruitment and interviewing were
conducted by the research assistant, an experienced qualitative researcher thoroughly briefed
about the specific methodology, recruitment, and interview procedures. Specific instructions
included recruiting from all age groups, balancing gender, and using a variety of markers to
identify diverse health groups (such as having a very muscular body, finishing a burger in front
of a fast food restaurant, carrying a shopping basket full of organic foods). Each participant
received a 10€ coupon for participation. Only a very small fraction of the consumers
approached refused, thereby minimizing possible participation bias. See Table 3, first and
second column for characteristics of the P Set.

Most disagree Most agree
D — -
=5 —4 -3 = -1 0 +1 +2 +3 +4 +5
3) 3)
(4) (4)

(5) ()

(6) (6)

8 (8)

(11)

Figure 1: Score sheet with fixed 11-point distribution for the Q sort procedure. Numbers in
brackets below each column indicate the number of statements assigned to each rank.

2.2.3 Administering the Q sort (Procedure): All participants received detailed instructions (in
writing) for conducting the Q sort (adapted from van Exel et al., 2015) along with the stack of
statements cards. Participants were instructed to carefully read all statements and then to
roughly sort them into three stacks reflecting agreement, disagreement or neutrality. Next,
participants conducted a more fine-grained sorting by rank ordering the statements from each
stack into the slots of a 11-point forced-choice quasi-normal distribution printed on a score

sheet (see Figure 1), ranging from “completely disagree” (-5) through “neutral” (0) to
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“completely agree” (+5) (Brown, 1980). A forced-choice prearranged distribution following a
normal distribution facilitates standardizing the sorting procedure and has become the standard
approach in Q methodology (Watts & Stenner, 2012). As can be seen in Figure 1, the
distribution dictates the number of statements to be sorted within each rank with all participants
following instructions to sort all 63 statements into the preprinted slots (Watts & Stenner,
2012). Starting with extreme agreement and disagreement (-5/+5) participants placed three
statement cards each on the score sheet, working their way to the neutral middle of the score
sheet so that finally all statement cards were placed in slots that reflected their subjective
viewpoint best. Watts and Stenner (2012) point out the importance of collecting additional post-
sort information to grasp each participant’s individual understanding of the topic and their
sorting pattern. Hence, after completion of the Q sort, a post-sort interview was conducted with
each participant, offering them the opportunity to elaborate on their sorting, point out
difficulties or even add missing viewpoints which they considered important. These additional
data aided in subsequent interpretation of lay theories. Finally, participants submitted
information on personal data (age, sex, education level, family status, number of children, and
income), preferred shopping location, diet, and a subjective evaluation of their nutrition quality

(which was rated on a scale from 1 [very good] to 6 [very poor]).

3. Results
3.1 Data analysis

A total 30 Q sorts, each containing one individual sorting pattern of 63 statements for a specific
participant, were logged and analyzed using the PQMethod Software (Schmolck, 2002),
specifically designed for carrying out Q methodological data analysis. Following Watts and
Stenner (2012), a by-person factor analysis via centroid factor analysis was conducted to
identify respondent groups whose Q sorts were highly correlated. Such highly correlated Q
sorts indicate respondents share meaning on healthy nutrition with each shared meaning group
being represented by one factor. Thus, each factor corresponds with one lay health theory.
Following Watts and Stenner (2012) and Brown (1980) all factor solutions applicable to the
data (ranging from three to seven factor solutions) were extracted and inspected. The best
solution was identified based on the Kaiser-Guttman criterion, an objective statistical criterion
which demands an Eigenvalue of greater than 1 as cut-off point for factor inclusion, and a
minimum of two Q sorts to load significantly on each factor (Brown, 1980). To identify Q sorts

that loaded significantly on each factor, a significant (p < .01) factor loading was calculated
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using the Brown rule (Brown, 1980; 2.58X (1+./63[=no.of items in the Q set]).
Accordingly, Q sorts with factor loadings greater than +.33 were considered significant.
Applying these criteria, the four factor solution emerged as the best, explaining 62% of the
variance in the data. For the four factor solution varimax-rotation was followed by a minor by-
hand rotation (Brown, 1980; Watts & Stenner, 2012). Q sorts with factor loadings greater than
.33 (see Table 1) are considered to correlate strongly with the meaning of the factor and
therefore are factor or—in our case lay theory—defining Q sorts. Therefore, from here on the
term “factor” will be used synonymously with “lay theory” (LT). Confounding Q sorts (i.e.
those that load significantly on more than one LT) were attributed to the LT with the highest
loading (Mandolesi et al., 2015). This procedure applied to Q sorts no. 04, 17, 18, and 19. Q
sorts 17, 18, and 19 were unequivocally assigned to LT4. Because Q sort no. 04 loaded
comparatively on both LT1 (0.44) and LT2 (0.39), Q sort no. 04 could not unambiguously be
assigned to one of the two lay theories and was therefore considered not factor/LT defining. In
contrast twenty-nine of the thirty Q sorts can be considered LT defining for the four extracted
LTs. Table 1 displays the four LTs and indicates (in bold) the 29 Q Sorts including their
respective factor loadings. Q sorts loading significantly on a lay theory indicate that these
participants created very similar sorting patterns in their Q sort and, thus, constitute one distinct
lay theory. For purposes of interpretation all theory-defining Q sorts were merged by weight-
averaging to generate one prototypical Q sort per lay theory (Brown, 1980). As such, the
prototypical Q sorts illustrate how a prototypical member of each LT would have sorted the
statements (Watts & Stenner, 2012; see Table 3, last columns). These prototypical Q sorts
constitute the basis for an elaborate and holistic interpretation of each LT.
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Table 1: Rotated factor loadings of the four factor solution, bold writing indicates which Q

sorts that are significantly associated with each of the factors (= lay theories, LT)

Factor Loadings

No. Q Sort Age/Gender
LT1 LT 2 LT3 LT4
01 28/ M 0.55 0.22 0.28 0.09
02 60/F 0.68 -0.15 0.01 0.19
03 29/F 0.69 -0.27 -0.02 0.35
04 61/M 0.44 0.39 -0.21 -0.11
05 63/F 0.62 0.23 -0.22 -0.03
06 61/F 0.65 -0.24 0.14 0.51
07 30/F 0.69 0.07 0.06 0.32
08 30/M 0.71 -0.06 -0.23 0.22
09 59/M 0.68 -0.19 -0.05 0.45
10 271 F 0.54 -0.00 -0.07 0.10
11 31/M 0.65 0.12 0.29 -0.33
12 38/M -0.08 -0.12 0.83 0.05
13 48/ M -0.06 -0.07 0.76 -0.20
14 32/F -0.07 -0.02 0.81 -0.13
15 33/F 0.20 -0.19 0.60 0.23
16 33/M 0.13 0.53 0.16 -0.08
17 59 /F 0.26 -0.48 -0.02 0.74
18 42/ M 0.17 -0.41 -0.02 0.80
19 48 | F 0.21 -0.36 -0.04 0.84
20 29/ M 0.23 -0.26 -0.05 0.79
21 54/ F 0.77 -0.10 0.11 0.34
22 43/F 0.23 -0.32 -0.05 0.61
23 50/F 0.29 -0.30 -0.00 0.64
24 26/ F -0.06 0.17 0.57 0.06
25 22 F 0.05 0.22 0.50 -0.02
26 35/F 0.77 -0.07 -0.00 0.21
27 24 /M -0.11 0.73 -0.09 -0.50
28 18/ M -0.06 0.81 0.03 -0.43
29 66 /M -0.02 0.79 0.01 -0.45
30 20/ M -0.01 0.78 -0.10 -0.37
Eigenvalue 5.99 4.10 3.24 5.25
% variance explained 20 14 11 18
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Table 3: Socio-demographic profile for the overall P set and of participants who loaded
significantly on each lay theory

Characteristics Overall LT1 LT2 LT3 LT4
(n=30) (n=12) (n=5) (n=6) (n=6)

Age (years)
Age range 18 - 66 27 - 63 18 - 66 22 -48 29 - 59
Age mean 39.97 43.27 32.2 33.2 45.2
Sex
Male 14 (47%) 3 (25%) 5(100%) 2 (33%) 2 (33%)
Female 16 (53%) 8 (75%) - 4 (67%) 4 (67%)
Family status
Single 16 6 4 3 2
Married 14 5 1 3 4
Children
None 14 5 3 5 1
1 or more 16 6 2 1 5
No. of participants with children 7 1 1 1 3
still living at home
Education
High school or lower 18 4 4 5 5
University degree 12 1 1 1
Income (monthly gross)
€ <1,000 7 2 2 2 -
€ 1,000 <2,000 10 3 2 4 1
€ 2,000 <3,000 6 3 1 - 2
€ 3,000 <4,000 4 1 - - 3
€>4,000 1 1 - - -
Not disclosed 2 1 - - -
Nutrition quality” 2.5 2.6 3.4 2.33 15
Preferred shopping location
Discount store 9 2 4 3 -
Supermarket 12 6 1 3 -
Health food store 4 1 - - 3
Weekly market 5 2 - - 3
Diet
Omnivorian 10 3 3 3 -
Vegetarian 9 5 - 1 2
Vegan 5 1 - - 4
Others (e.g. flexitarian diet) 6 2 2 2 -

Interview duration
Mean (minutes) 67 65 60 64 92

Note: “Individual nutrition quality was judged on a scale from 1 (very good) to 6 (very poor).
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3.2 Interpretation of the four lay theories

Aiming for a “sound and holistic factor [=lay theory] interpretation” (Watts & Stenner, 2012,
page 150), we closely followed the crib sheet procedure introduced by Watts and Stenner
(2012), which forces the engagement with each single item of the prototypical Q sorts for the
LTs. Therefore, to capture the substance of each LT and to examine how this LT polarized
compared to the other LTs, the prototypical Q sort scores were compared across the four LTs,
hereby (1) highlighting all items ranked +5 and -5 for each LT, and (2) identifying all items
within one LT that showed ratings higher (or lower) than the other LTs Watts & Stenner,
2012).1 In addition to these ratings, statements that were further informative for the lay
viewpoints were also included into interpretation. Post-sort comments and demographic
information of participants were utilized to aid correct interpretation of the LTs (Watts
& Stenner, 2012). Below, we provide a summarized interpretation of LTs complemented with
post-sort interview comments of participants who were significantly associated with the LT.
Table 3 summarizes socio-demographic data of all participants and of those who significantly
associate with each LT. At the end of each theory interpretation, we summarize the socio-
demographic profile for each LT as represented in the current German sample. Notably, the
profiles serve illustrative purpose and provided a mere first glimpse at socio-demographic
characteristics for our sample. Therefore, care must be taken, not to overextend results based

on these profiling data.
Lay Theory 1. “Healthy is what tastes good, in moderation”

Lay theory 1 (LT1) members view healthy nutrition as a rather important, holistic concept to
achieve life-long physical and mental well-being (1: +5; 2: -1; 3: +3; 5: +5, 9: +3). For example,
Participant 11 states: “/...J nutrition does have a large impact on well-being and the quality of
life as well as on health. Therefore one should take time to think about nutrition. If one is
already suffering from overweight, one should at least do some sports or find a different
exercise regime in order to get to a healthier weight. You don’t necessarily need to strive for
perfect measurements, but there is for sure a certain weight range that allows to achieve healthy
blood values and a healthy lifestyle.” For a healthy diet, they deem it important to eat in

moderation and follow a well-balanced diet, with special regard to vitamins in the form of fruits

1 These characterizing statements are used to interpret each lay theory. For instance, ranking of statement 01 (i.e.,
A healthy nutrition is the only way to be fit and fully productive.) was lowest for LT2 with +1 and highest for
LT1 with +5, whereas LT3 and 4 ranked it with +3. Hence, statement 01 was included in interpretation of LT1
and LT2. Statement number and ranking will be included in brackets behind the corresponding message (e.g.,
01: +5 for LT1) in the running text.
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and vegetables (4: +4) and moderate amounts of meat (14: +1; 15: +2; 18: +2; 39: +2). Hence,
short-term diets, the consumption of regulating aids such as dietary supplements, and surgical
procedures are rejected (28: 0; 29: -3; 30: -4; 31: -2; 59: -5; 60: -4). In general, these consumers
avoid any extreme attitudes and behaviors with respect to their nutrition. Valuing health and
taste in foods as equally important (49: 0), they oppose the idea that healthy foods are untasty
(48: -5) or expensive (46: -3). Healthy nutrition is worth thinking about, yet it is not the most
important thing in their lives (6: 0; 7: -1). However, they do believe that it is each one’s own
responsibility to adhere to a healthy diet and to have a healthy body weight (8: +5), yet they see
the current overweight prevalence as a social problem that concerns society as a whole, as
expressed in the post-sort interviews. Participant 21 states: “Overweight represents a
substantial social problem. When comparing [Germany] to the USA, it is obvious that an
unhealthy nutrition—as it is prevalent in the States—causes obesity, which in turn increases
health costs tremendously. Hence, overweight and a correct nutrition not only concern the
individual—all of us are affected and equally involved.”

The post-sort interviews reveal a general and lively discussed mistrust in the food industry. LT1
consumers deem industrially produced foods to contain excessive sugar and fat (32: +4),
possible contaminations (35: -2), conservatives (38: +3), additives (62: -4), and to be packaged
in possibly health-impairing materials (39: +2; 42: +1). Therefore, convenience products are
considered less healthy than freshly prepared meals (52: -2; 53: -2) and are to be avoided (33:
+1). Yet, a positive sentiment for frozen products emerged during the post-sort interviews, as
frozen foods are thought to be carefully prepared, still containing many vitamins and minerals
and therefore fitting a healthy lifestyle. Additionally, there is an overall preference for organic
foods with a pronounced focus on animal welfare and environmental friendly production
methods (11: +4; 12: +4), which are considered of higher quality than conventional products
(13: -4). These consumers attend to organic labels (27: +2) and have an increased willingness
to pay for such products (47: +3). Nevertheless, they see no health differences between products
bought from discount stores or supermarket and health food stores or farmer’s markets (44: -3;
45:+2), and their grocery shopping habits are not restricted to one of these outlets as detailed in
the demographic information.

In this LT consumers in the post-sort interviews mentioned many different information sources
(such as fitness trainers, online blogs, friends, books, journals, and specific search terms in
online search engines) for knowledge acquisition. However, provision of nutrition information
is perceived as slightly confusing and as not satisfying (22:+1; 25:+1). These consumers do not

put a lot of trust in information from advertisements, magazines or product labels (20:-3; 26: -
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1; 55: -2) and especially mistrust food advertised on radio or TV (24: -5). Participant 9 stated:
“Agreeing with this statement [Statement 24] and thus trusting advertising blindly, would mean
that you lose your own will, because advertising is basically obscuring. I consider adverts to
be a nice film that deceives the consumer, which is why | have no trust in TV or radio

’

advertisements using healthy food-slogans.’

Finally, within our German sample LT1 represents the largest group (n=12, 75% female,
Mage=43.3 years) of participants. As can be seen in Table 3, members of LT1 are highly
educated and report a good to satisfactory nutrition quality. This group follows a mixed diet
and shops at different locations.

Lay Theory 2: “Healthy nutrition is expensive and inconvenient”

Lay theory 2 (LT2) consumers disagree with the current enthusiasm about the importance of
healthy nutrition in their lives (6: +3; 7: +5). They also disregard positive effects of a healthy
nutrition on their overall health status (1:+1; 2: +2; 3: -1; 5: +1; 9: -1) or appearance (58: -5).
Participant 27 illustrates: “/¢/here are more important things in life than nutrition, with which
one never really knows, what is right or wrong. It is, for example, a lot more important to be
healthy and free of illness. Thinking about nutrition should only be the second or third most
relevant thing. If [ am terminally ill, eating lettuce or cucumbers won’t make me healthy again.”
As meat has been mentioned as an integral part from LT2 members in the interviews, meat
consumption constitutes a fundamental part of a healthy nutrition for this group, whereas a
vegetarian or vegan diet is considered unhealthy (16: +1; 17: +1). Consumers in this group
dissent from the view that high meat consumption is correlated with nutrition related-diseases
(15: -2). They value good taste and convenience over possibly detrimental health effects of
foods (49: +2) and generally view healthy foods as expensive and not tasty (46: +3; 48: +3).
Dieting, weight control, nutritional supplements, or any alternative diet forms (31: -2; 55: -2;

56: 0; 59: -4; 60: -1; 61: -3; 63: -2) have little to no relevance for the holders of this theory.

Generally, this group agrees that the food industry provides high quality (34: +5, 35: +1) and
healthy foods (33: -4), thereby improving the population’s nutrition quality (33: -4; 34: +5)
without being responsible for the current overweight problem (32: -1). Given that taste and
convenience are the main drivers of their food choice rather than healthiness (49: +2), health-
impairing ingredients in industrial foods are of no concern to them (38: -2; 41: -5; 42: -3), while
fast food and ready-to-eat industrial foods are highly appreciated and perceived as healthy on
par with fresh, home-made meals (37: -5; 50: +4; 51: +4; 52: +1; 53: +5). In line with this, foods
offered in supermarkets and discount stores are not thought to be inferior with respect to their
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health value compared to foods from health food stores, farmer’s market, or specialty stores
(40: +4; 43: -4; 44: -4; 45: +4). Organic foods are neither part of a healthy nutrition nor
purchased, as LT2 holders do not see any benefits in consumption of such foods (12: -3; 13:
+2; 36: -3; 40: +4; 42: -3) and are thus not willing to pay more for them (47: -3) These beliefs
are underlined by Participant 30: “Labeling a food as organic does not automatically imply that
it is healthier. For example, a roll from the discounter with many grains and seeds is healthy
and does by far not have to be organic. A kebab can also be healthy, even if the lettuce is not
organic or “organic’ is not written on the kebab. I think that organic food is only a strategy of

>

supermarkets and companies offering no real health benefits to us customers.’

Regarding nutrition information, LT2 consumers are only interested in information from
advertisements (20: +3; 24: +2), and consider any other information as confusing and
unnecessary (23: +2; 25: +1); at most they would take a physician’s advice into consideration
(19: +2).

Within our German, LT2 is comprised exclusively of young men (n=6, Mage=32.2 years) who
mainly follow a heavy meat diet, shop groceries in discount stores, and indicate a less than

satisfying diet quality.
Lay Theory 3: “Healthy is all the food that makes me slim and pretty ”

The lives of lay theory 3 (LT3) consumers revolve around nutrition and healthy nutrition in
particular (6: -5; 7: -5). Foods that are low in fat, calories, and carbohydrates and high in
proteins are considered healthy (54: +5; 56: +5). These consumers appear to adopt a healthy
nutrition primarily to control their weight (56: +5) and increase their physical attractiveness
(58: +4). It should be noted that the post-sort interviews revealed two divergent views within
LT 3 on what constitutes an attractive appearance — one indicating a slim body and the other a
muscular body. However, views on healthy nutrition and outcomes are very similar. Consumers
appreciate the health value and calorie content of food more than its taste or convenience (49:
-5) as stated by Participant 24: “Calorie and fat content in food are actually more important
than its taste, which is why I pay a lot of attention to that. Nowadays there are a lot of “light -
products available, which are tasty and healthy at the same time since the calorie content is
considerably reduced. I find it very important to pay attention to the right and optimal calorie
content of my diet. [...] if [ do not look after that and eat foods inconsiderately, | automatically
gain weight and follow an unhealthy eating pattern. Therefore | believe that fat and calorie
content of a meal should be considered first in order to be able to maintain a healthy diet.”

Continuously restricting eating as well as following multiple diets (59: +2; 60: -4) constitute
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their understanding of healthy nutrition (55: +3). During the post-sort interviews, LT3 members
mentioned a range of diets (e.g., Atkins diet, low carb diet, cabbage soup diet) as well as a
variety of nutrition rules (e.g., eating no carbs past 5 p.m. or drinking a minimum of 2 liters
water per day). To counterbalance nutrient loss, they view nutritional supplements as an integral
part of a healthy nutrition (28: +5; 31: +4). Additionally, LT3 consumers accept fat burner or
appetite suppressants (30: +4) as well as medical surgeries as a quick means to an end, namely,
losing weight (29: +1). Their approach is future oriented (9: +3), not mainly because they value
a long and healthy life (1: +3; 4: +2; 5: +1) but because they put their physical appearance
before everything else (56: +5; 58: +4).

Consequently, this group’s high involvement with the topic translates into a large desire for
knowledge (19: -3). To support a healthy food choice, extensive information is gathered from
multiple sources, such as diet advice from magazines (55: +3), product labels and advertising
(20: +3; 24: +2; 26: +3), or experts (23: -4), still without leading to confusion (25: -2). However,
opposed to LT1 members, LT3 consumers do not base their knowledge on scientific literature,
instead opting for advice from popular magazines, a characteristic mentioned multiple times

during the interviews.

This group sees no health differences between foods purchased from supermarkets, discount
stores, health food stores, or home-grown foods (33: -1; 37: -3; 40: +1; 43: -4; 44: -2; 45: +2)

nor would this group be willing to pay a higher price for organic products (47: -3).

In our sample, six young consumers (4 women, Mage=33.2 years) were significantly associated
with LT3. They evaluate their nutrition as satisfying to good, and shop for groceries in discount

stores or supermarkets.
Lay Theory 4: “Only home-made, organic and vegetarian food is healthy”

Lay theory 4 (LT4) members feel that healthy nutrition increases the life span (2: -3) and is
therefore an important topic (6: -2; 7: -3). Since meat-based diets lead to nutrition-related
diseases (15: +2), a healthy nutrition is defined as being low in meat, high in vegetable proteins
(4: +3; 14: +2) and to consist of familiar foods (10: +2). LT4 consumers vehemently object to
the opinion that a vegan or vegetarian diet comes with health disadvantages or a shorter life
expectancy (16: -5; 17: -5). Even though healthy food tastes good (48: -3), it is its health value
that determines food choice for these consumers (49: -3). Short-term measures, such as dieting
or the intake of nutritional supplements are not considered (28: 0; 31: 0; 55: 0; 59: 0; 60: -1).
Alternative or traditional diet forms, however, might be considered as part of a healthy diet (63:
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+1). During the post-sort interviews a few group members mentioned following nutrition rules
based on Traditional Chinese Medicine (TCM): “/...] following the elements “Yang” and “Yin
during nutrition is the only possibility to live healthy, only in this way health complaints can be

diminished or even be prevented.” (Participant 23).

For this consumer group, healthy nutrition is strongly determined by ecological and
environmental aspects of their diet (40: -4; 47: +3). Only natural and organic products, either
home-grown or purchased from specialized health food stores or farmer’s markets, are
considered healthy (36: +4; 37: +5; 40: -4; 43: +5; 44: +4; 45: -4). As a consequence, LT4
consumers pay attention to organic labeling to track down highly valued products (27: +2; 47:
+3). Industrial food, on the other hand, raises concerns regarding insufficient quality controls
(34: -3; 35: -2). In line with this, LT4’ers are wary of food conservatives, artificial additives,
and the packaging of industrial foods (38: +4; 42: +5), because they feel those measures harm
the environment and human health in general ( 41: +3; 42: +5).They thus feel that only strict
avoidance of industrial foods leads to an optimum and healthy nutrition (33: +4). Food from
supermarkets, discount stores or fast food restaurants as well as frozen or other ready-to-eat
meals can never be as healthy as organic food freshly prepared at home (50: -4; 51: -5; 52: -4;
53:-2).

Apart from expert advice provided by health food stores (43: +5) and the use of organic and
nutrition labels (26: +2; 27: +2), LT4 consumers do not actively search for advice on healthy
nutrition. Instead they trust organic production methods, the vegetarian or vegan lifestyle, and
their own intuition on healthy eating (22: +1). Participant 18 explains: “If one gets proper
counseling on healthy nutrition, like for example in a health food store, one realizes very quickly
and it is very obvious that these food products are clearly healthier, produced in an honest way
and that unhealthy foods cannot be bought in these shops in the first place. [...] One would
never receive such counseling in the supermarket, because in these places only industrial
products are sold and, in addition, offered goods are questionable and are not produced in a

honest way and the sellers have no idea, where the products come from [...].”

Finally, within our sample LT4 comprised six consumers (four of them women) who
exclusively followed a vegetarian or vegan diet and shopped in health food stores or farmers’
markets. Compared to other lay theories, LT4 consumers have the highest mean age (45.2
years), highest income, and best self-awarded nutrition quality (very good to good). As an aside,

interview duration was the longest for this group (see Table 3) and during the post-sort

43



Chapter 2: Consumer lay theories on healthy nutrition

interviews almost all members referred to having their own garden in which they mainly grow

their own fruits and vegetables.

4. Discussion

The aim of this work was to holistically explore major lay theories consumers hold about the
concept of healthy nutrition in Germany, as assessed through Q methodology. To date, only
few studies have employed this method in food or nutrition research and, to the best of our
knowledge, ours is the first study to apply it to the concept of healthy nutrition. In doing so, the
present study demonstrates that the complex myriad of views on healthy nutrition of the
population as a whole (e.g., Bisogni et al., 2012; Paquette, 2005) do not apply entirely to
everyone, but that different and distinct viewpoints/lay theories emerge among German

consumers.

Using Q methodology, a method that combines qualitative and quantitative elements (Davis &
Michelle, 2011), four main lay theories were identified, each demonstrating how, in general,
persons from this specific lay theory think about healthy nutrition in Germany. LT1 “Healthy
Is what tastes good, in moderation ” demonstrates the moderate viewpoint some consumers hold
on the topic by considering an informed, moderate, and balanced diet, without restrictions or
pharmaceutical help, as the optimal way to achieve a long life of physical and mental well-
being. Focusing on the culinary and convenience qualities of foods provided by the industry,
supporters of LT2 “Healthy nutrition is expensive and inconvenient” do not care much about
the health aspect of their diet. They mostly aim at short-termed hedonic satisfaction. The LT3
“Healthy is everything that makes me slim and pretty” opts for calorie-reduced nutrition
combined with frequent diet restrictions in order to achieve weight-loss and sustain an attractive
body. Here, the use of dietary pharmaceuticals as supplementation is not frowned upon. Lastly,
LT4 “Only home-made, organic, and vegetarian food is healthy” advocates the moral aspect
of a healthy nutrition. Consumers supporting this theory exclusively consume home-cooked

(vegetarian and vegan) foods that are organically produced.
4.1 Theoretical contribution

The findings extend previous research aimed at uncovering consumer segments based on their
understanding of food healthiness. Chrysochou et al. (2010) identified health-related segments
including attitude towards healthy eating and perceptions of food healthiness in Denmark. Their

results yielded three segments: The “Common”, with moderate interest in food healthiness; the
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“Idealists”, showcasing high interest and involvement in healthy foods; and the “Pragmatics”,
who are overstrained by the abundance of available health information, have low interest in
food healthiness, and do not adhere to guidelines. In a U.S. sample, Falk and colleagues (2001)
found seven prominent themes that guide beliefs on healthy nutrition. These themes include
healthy foods as being low in fat, unprocessed, balanced, to prevent and manage diseases,
control weight, and achieve a nutrient balance. The four main lay theories we explored among
German consumers combine and condense those findings into a more fine-grained and holistic
understandings of the complex theories consumers hold on healthy nutrition. Consumer
segments established in Denmark and prominent themes on healthy nutrition exhibited by
Americans are echoed by a German sample. As such, our LT1 is comparable with the Common
segment and contains achieving a nutrient balance and prevention of disease as overarching
topics. LT2 members reflect the Pragmatics without prominent guiding beliefs due to the lack
of interest in healthy nutrition. LT3 and LT4 could both be assigned to the Idealist segment, but
they exhibit diverging overarching topics. While the understanding of healthy nutrition for LT3
is guided by the themes low in fat and control weight, the main theme of LT4 is unprocessed.
What sets our study apart is that the core of Q methodology relates to a holistically
understanding population subjectivity (Brown, 1993). Thereby, our identification of the four
German consumer lay theories offer a deep and fine-grained understanding of these laypeople’s

thinking, and reasoning related to the concept of healthy nutrition.

Linking the views on healthy nutrition embedded in the lay theories to official science-based
definitions yields divergent results depending on the lay theories. According to the World
Health Organization (WHO, 2015a) and the Dietary Guidelines for Americans (U.S.
Department of Health and Human Services & U.S. Department of Agriculture, 2015) a healthy
nutrition is “an adequate, well balanced diet” that includes consumption of fruits, vegetables,
legumes, nuts, whole grains and oils, and limits the intake of salt, added sugar, saturated fats
and trans fatty acids. The German Society of Nutrition (DGE) additionally recommends
diversity in food choice, gentle processing and usage of fresh ingredients while cooking as well
as taking time for eating (Deutsche Gesellschaft fir Erndhrung, 2013). These definitions are
only partially reflected in the lay theories we found. LT1 and LT4 appear to closely correspond
with the scientific definition. LT1 reflects a balanced diet with mainly unprocessed products as
well as a high fruit and vegetable consumption, whereas LT4 reflects gentle and low processing
as well as the use of fresh ingredients. In contrast, LT2 and LT3 diverge from scientific
guidelines with LT2 viewing highly processed convenience food as healthy and LT3 focusing

on caloric over vitamin content of a food favoring pharmaceutical aids to control weight.
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Recent trends regarding healthy nutrition pop up periodically in popular media, highlighting
superfoods, spiritual foods, clean eating, paleo diet, gluten-free diet, or consumption of specific
foods (i.e., matcha tea or turmeric). Yet, such trends appear to play only a minor role in our lay
theories. Because those (and other) trends did not emerge during the concourse development or
interviews with the nutritionists, the Q set does not reflect them. Additionally, trends are usually
short-lived and excluding them from major lay theories in Germany may ensure greater
temporal stability. Only LT4 revealed some interest in alternative nutrition forms, such as
traditional Chinese medicine or clean eating, but no participant mentioned any of these trends
during the post-sort interviews. This finding may hint at fleeting trends not playing a role in
shaping consumer lay theories on healthy nutrition.

4.2 Public policy implications derived from consensus and dissent across lay theories

Consensus and dissent between the identified lay theories also offers important insights for
public policy makers. Surprisingly little consensus surfaced across the four lay theories. The
only statement that was shared within all lay theories relates to the (lack of) trustworthiness of
scientists from different organizations as informational source (No. 21). Investigating the LTs
evaluation of informational sources, it is only members of LT1 and LT3 who are actively
searching for information on healthy nutrition. While LT1 members consult multiple, specialist
sources, LT3 members focus mainly on non-scientific information from popular sources. LT2
and LT4 are little interested in information at all, either because of a lack of interest in healthy
nutrition (LT2) or because they consider organic production a universal remedy for achieving
a healthy nutrition (LT4). Thus, scientific nutritional information is of low relevance overall
and there seems to be uncertainty as to whom to trust regarding nutritional information (No.
22). This finding is in line with reports by Eden et al. (2008) that consumers are generally
sceptic about food information and food assurance claims. The authors argue that consumers
are inclined to only trust their own judgment, a tendency that is also implied by our LT1 and
LT4.

As there is little consensus across the theories, areas of dissent may yield additional insights for
policy makers. We identified two major topics of dissent across the four lay theories: (1) The
overall importance of healthy nutrition and (2) the dependence of food healthiness on

production methods (i.e., organic vs. industrial).

Regarding the first topic, two of the four lay theories (LT2 and LT3) represent extreme attitudes.
While LT2 rejects health aspects of nutrition in favor of flavor, convenience, and low price,
LT3 prioritizes a healthy nutrition over everything else in life, solely for the purpose of an
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attractive outer appearance. LT1’s attitude regarding the importance of a healthy nutrition
constitutes the middle ground. Consumers following LT1 evaluate the importance of a healthy
nutrition as rather neutral, because they see it as an integral part of everyday life. However, they
are the only ones acknowledging the relevance of healthy nutrition in disease prevention.
Finally, LT4 considers a healthy nutrition almost as important in their lives as LT3. However,
LT4 consumers put abiding trust in the relevance and healthiness of organic foods. These
distinctions on the relevance of healthy nutrition clearly indicate the need to group consumers
into segments and develop public health campaigns specifically tailored to preferred target
groups. As public health nutrition interventions provide universal, science-based nutritional
information to the entire lay audience (Coveney, 2005), the corollary of our results recommends
to adjust presented themes, motives, and goals in nutrition health communication as well as
selecting communication outlets such that they specifically address each lay theory. For
example, during the years 2012 through 2014 the 5-a-day initiative ran a national billboard
campaign ‘Freshness in Life’ in Germany. Campaign billboards shown in the vicinity of
supermarkets, consumers markets, and self-service stores tried to stimulate enthusiasm for a
healthy nutrition. Building upon our four lay theories, billboards and additional informational
material could be modified in at least four different ways. For LT1 consumers the billboards
should focus on good taste and the positive impact of fruits and vegetables on well-being and
physical health (e.g., ‘Be healthy, eat tasty’) placed best in front of supermarkets. As these
consumers are already aware of fruits and vegetables being part of a healthy diet, they merely
need to be reminded of a natural way of eating healthy and distribution of recipes that promote
the use of fresh products could complement the campaign. To address LT2 consumers,
billboards should emphasize the topic ‘Eat tasty and quick’ showing how fruits and vegetables
can be enjoyed in a quick and convenient way, placed in front of discounters. Recipes could be
distributed showing how to easily and quickly prepare meals with healthy ingredients along
with informational materials on what convenience foods are advisable for a healthy nutrition.
To reach LT3 consumers, it would be advisable to stress the topic ‘Be beautiful and fit’ with
fruits and vegetables, and to promote recipes with low fat-, sugar-, and calorie-content.
Placements of these billboards could be close to supermarkets or discount stores, perhaps even
in beauty and fashion magazines. LT4 consumers, finally, could be reached best in health food
stores where the campaign should promote the transparency or naturalness of fruits and
vegetables. For this group, it is important that store staff is included in the campaign to explain
details. Additionally, recipes in line with a healthy vegan and vegetarian way of life could be

promoted and free seeds for garden vegetables or fruits could be distributed to further enhance
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home-gardening in this group. In other words, it would be advisable for policy makers to
develop singular interventions for each lay theory, optimized for individual beliefs, values, and
viewpoints to ultimately reach out via their preferred shopping location or informational outlet.
Taking this together with the low relevance of official nutrition information, this finding also
highlights the need to work on the clarity and the successful dissemination of evidence-based

educational information.

Regarding the second divergent topic—the dependence of food healthiness on production
methods—LT2 and LT4 stand for diametrically opposing viewpoints. LT2 puts absolute trust
in the healthiness of industrial food products, which may be grounded in their pronounced
desire for convenient meals. In the post-sort interviews, these consumers revealed their
unwillingness to put effort, thought, time or money into their nutrition. They prefer quick,
convenient, cheap, and, therefore, simple ways of eating, indicating that constraints of will,
time, and money may drive nutrition beliefs for these consumers. Albeit less extreme, LT3 also
reflects lower skepticism regarding the healthiness of industrial food products. In contrast,
consumers from LT4 spare neither effort nor money to consume the most unprocessed,
organically produced foods with which they aim for a healthy nutrition. These results support
previous findings showing consumers to link environmental friendly production and home-
cooking with food healthiness (Lavelle et al., 2016; Lazzarini et al., 2016). However, our
findings indicate that these heuristics do not apply uniformly to all consumer groups, but
specifically for consumers who base healthy nutrition on the idea of natural and organic
production. One reason could lie with differences in income level and price (in)sensitivity,
given that LT2 and LT3 consumers had lower income than consumers holding LT4 and that
healthy nutrition is in fact more expensive than unhealthy nutrition (Darmon & Drewnowski,
2015). This speculation may be further substantiated by the fact that combining educational
interventions with price reductions was more effective in improving healthiness of food choice
than educational interventions alone (Le et al., 2016; Waterlander, de Boer, Schuit, Seidell, &
Steenhuis, 2013). According to our results such an approach would be especially successful
with consumers in LT2 as those would most likely not be convinced by nutritional information,
but would need additional incentives, such as low prices, fast preparation times etc. to turn to

healthy foods.
4.3 Strengths and Limitations

Results yielded with Q methodology relate to identification of major viewpoints — or in our case

lay theories — on a certain topic in society. This property and the fact that our empirical study
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included a small amount of consumers from one German city over a short period of time, may
limit the generalizability of findings. Even though our study strictly adhered to the prescribed
ratio between sample size and number of items (Watts & Stenner, 2012) and provides a huanced
insight into the main viewpoints about healthy nutrition among German consumers, it remains
unknown how common these viewpoints are in the population and how robust theories may be
across cultures or time. Therefore, a more elaborate study based on quantitative data with a
bigger sample could be conducted in future research to validate the presented theories that
emerged from a small German sample. Even though, the current sample represents a wide range
of age, income, and education groups as well as diet forms, differences in culture, religion, local
food supply, governmental regulations, or economic situations across countries might lead to
different and more lay theories about healthy nutrition. As lay theories on healthy nutrition can
be influenced by social discourse as well as by official and public informational sources, we
expect our theories to be relatively stable over the years as social discourse changes slowly over
time and trends gain hold rather slowly. However, our results should be interpreted as a
snapshot of a small group of German consumers. Our approach does, however, offer the basis

for longitudinal monitoring to study how lay theories emerge and change over time.

Exploring complex issues such as consumers’ concepts of healthy nutrition always involves
making multiple decisions during the research process. Despite the utmost care being taken
during development of the Q set statements and multiple feedback loops with nutritionists, it
cannot be ruled out that relevant topics have been missed. Although no participant pointed out
missing viewpoints during post-sort interviews, a different composition of the Q set might have
yielded different results. Therefore, the presented lay theories should be carefully viewed in the

context of the German society at the present time.
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5. Conclusion

Employing Q methodology this study explored the main lay theories on healthy nutrition among
German consumers. Four lay theories emerged: (1) Healthy is what tastes good, in moderation,
(2) Healthy nutrition is expensive and inconvenient, (3) Healthy is everything that makes me
slim and pretty, and (4) Only home-made, organic, and vegetarian food is healthy. While
consensus existed among the low relevance of official nutritional information, dissent was
expressed about overall importance of healthy nutrition in the consumers’ lives and food
healthiness related to its production methods (organic vs. industrial). To conclude, our findings
clearly indicate the need to engage specific consumer groups separately on the basis of their
perspective on healthy nutrition. Acknowledging our findings, policy makers should address
these consumer groups in more specific and more individual ways or find better ways to
communicate through their information sources, like peers, or in-groups. If our findings show
anything, it is that food healthiness beliefs—whether correct or not—come about through an
abundance of information channels, and that consumers are well aware of which channel they

tune into.
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Abstract

Given growing concern about a possible lack of healthiness in the general population, means
of encouraging healthier food choices are receiving increasing attention. This study focuses on
subtle features of a food package’s visual design as a means for shaping healthiness inferences.
Two studies are reported investigating both implicit and explicit healthiness inferences drawn
by consumers from fundamental features of design. Study 1 employs a multidimensional
Implicit Association Test (md-1AT) and abstract stimuli to examine the association strength
between healthiness and three design features: color lightness (IAT 1), shape roundness (IAT
2), and thickness (IAT 3). The findings indicate that consumers associate light (versus dark)
colors and round (versus angular) shapes implicitly with healthiness; effects for thin (versus
thick) shapes, however, are less clear. Extending the context to actual food packages, Study 2
shows that consumers relate color lightness and shape roundness also explicitly to a product’s
healthiness, an effect attributable to design-induced perception. Together the two studies aid
consumer advocates, policy makers, and marketers in more effectively communicating

healthiness through subtle means of visual design.

Keywords: healthiness, design elements, IAT, implicit, package design
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1. Introduction

In spite of extensive health education measures and healthy eating campaigns, the number of
overweight and obese people worldwide has been rising steadily over the last years (WHO,
2016). Further emphasizing the need for action, excessive weight is related to a range of
preventable non-communicable diseases, such as diabetes, cardiovascular disease, or cancer
(WHO, 2015b). Because unhealthy nutrition lies at the heart of these health threats (WHO,
2015a), public health practitioners are on the lookout for effective and affordable measures to
encourage a healthy diet. Food choices are low-involvement choices and are often based on
subconscious consumer processing (Koster, 2009; Silayoi & Speece, 2004). This means that
these choices are largely driven by implicit attitudes (Friese, Hofmann, & Wanke, 2008; Mali,
Hoffmann, Hoppert, Schwarz, & Rohm, 2015), a fact that traditional public health interventions
fail to account for (Sheeran, Gollwitzer, & Bargh, 2013). Trying to overcome limitations of
explicit approaches, nudging has been put forward as an alternative strategy to influence
consumer decision making and behavior at the subconscious level (Wilson, Buckley, Buckley,
& Bogomolova, 2016). Reflecting small and subtle rearrangements of the individual decision-
making context, nudging makes the desirable (from a public health perspective) choice —the
easy choice, leaving consumer’s perceived freedom of choice unaffected (Selinger & Whyte,
2011), hereby avoiding backfiring effects due to psychological reactance (Dillard & Shen,
2005). Nudging has been proven effective in encouraging healthy nutrition (Arno & Thomas,
2016), and public health researchers are now seeking ways for using nudging to increase healthy
food choices at the point of purchase. An important means of communicating at the POP are
food packages as consumers commonly use them for deriving healthiness from their visual
design (e.g., Bucher et al., 2016; Karnal, Machiels, Orth, & Mai, 2016; Tijssen, Zandstra, Graaf,
& Jager, 2017).

While design elements themselves usually lack a specific intrinsic health value, there are cases
where consumers associate a specific valence with specific elements, factors or types of visual
design. For example, fundamental design characteristics such as lightness (Banerjee,
Chatterjee, & Sinha, 2012; Meier, Robinson, & Clore, 2004; Meier, Robinson, Crawford, &
Ahlvers, 2007; Sherman & Clore, 2009), size (Meier, Robinson, & Caven, 2008), shape
(Westerman et al., 2012) or verticality (Meier & Robinson, 2004) can be associated with
valenced judgments including positive versus negative evaluations or morality versus
immorality (Crawford, 2009). Yet, research has neglected to link implicit health associations
with fundamental features of design. While store shelves display numerous products explicitly
designed to enhance perceived healthiness (e.g., by name: Healthy choice), it remains unclear
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whether and how consumers infer implicit healthiness associations from fundamental features
of design. Nonetheless, there has been a growing interest in studying visual health cues (i.e.,
nudges) on food package design and their impact on consumer evaluation and decision making.
For instance, various studies investigate the influence of visual package design elements on
product healthiness associations, such as color (Mai, Symmank, & Seeberg-Elverfeldt, 2016;
Tijssenetal., 2017), shape (Fenko, Lotterman, & Galetzka, 2016; van Ooijen, Fransen, Verlegh,
& Smit, 2017; Yarar, Machiels, & Orth, 2017), and typeface (Karnal et al., 2016).
Notwithstanding the various effects these studies uncovered, there is a shortcoming of
fundamental research investigating possible associations between (simple) design features and
healthiness inferences. In addition, studies on visual health cues fail to establish the design-
induced perceptions as explanatory mechanism for the found effects. The aim of the present
research is, therefore, threefold. It aims to (1) determine whether and to what extent consumers
associate abstract design features with the concept of healthiness, (2) how these effects transfer
to food evaluation, and (3) offer a process explanation.

1.1 Effects of color

Constituting a major feature of visual design, color has received a substantial amount of
researcher interest, especially regarding symbolic properties. Colors elicit personal associations
with objects or experiences based on learned associations over life (Labrecque, Patrick, &
Milne, 2013). However, the majority of studies has focused on effects of color hue, hereby
neglecting the other two major properties, saturation (intensity of pigments) and value
(lightness versus darkness; Labrecque et al., 2013). For example, linking affective associations
with color lightness, Meier et al. (2004) report automatic positive attitudes towards words
presented in light colors and negative attitudes with words presented in dark colors, irrespective
of the literal meaning of the words. This example illustrates how fundamental visual features
of a stimulus subconsciously bias viewer evaluations, even when they are irrelevant for the task
at hand. While marketers and design professionals commonly use light or pale colors for low-
fat and low-sugar food products, researchers have very recently begun to study these
characteristics in the context of food package cues to healthiness. Extending reports that colors
have different weights with lighter-weight colors signaling greater healthiness (Karnal et al.,
2016), Mai et al. (2016) and Tijssen et al. (2017) showed strong implicit associations between
light-colored food packages and consumer inference of healthiness. Important to note those
studies focused on consumer implicit associations evoked by highly complex full-color food
packages, with healthiness assessed at a highly disaggregate and specific level (i.e., low-fat,

low-sugar, etc.). Therefore, it still remains unknown whether it is the category, the holistic
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design of the package, or something intrinsically "healthy" about one or more fundamental
features of color (i.e., lightness, hue, or saturation) that accounts for implicit associations with

healthiness. Integrating the studies reviewed above, we expect:
H1: Light (dark) colored design elements will be associated with more (less) healthiness.
1.2 Effects of shape

Within the stream of research on shapes as visual cues with evaluative meaning, studies have
mostly concentrated on round versus angular shapes. Evidence converges on the findings that
people generally prefer rounded patterns and objects over sharp-angled alternatives (Bar &
Neta, 2006). It is thought that sharp-angled objects are innately and subconsciously associated
with danger, being perceived as physically harmful and therefore less preferred. This
interpretation has been confirmed by Palumbo, Ruta, and Bertamini (2015) who employed
Implicit Association Tests (IATs) to show rounded shapes to be associated with positive
concepts and safety, and angular shapes with negative concepts and danger. Shaping actual
product packages yields similar results, as products with rounded shapes are preferred, leading
to greater purchase intention, and positive emotions (Leder & Carbon, 2005; Westerman et al.,
2012). Fenko et al. (2016), however, found products in angular, slim packages to be perceived
as healthier than products in rounded, thick packages. According to the authors this effects is
based on consumers relating a slim, angular body to being physically healthy, whereas a round,
fat body relates to being not healthy. It remains unclear, however, whether effects are based on
the design's roundness/angularity or slimness/thickness. Conclusively, drawing from research
on learned associations (Bar & Neta, 2006; McClelland, 1988), roundness in design should
trigger feelings of safety, harmony and positive valence—all of which characteristics might be

spill over to healthiness. We expect:
H2: Round (vs. angular) shaped design elements will be associated with more (less) healthiness.

Paralleling research on roundness, the valence or inherent healthiness of shape
thinness/thickness has not received much research attention. Yet, some predictions can be made
for shape thinness/thickness effects by drawing from research on the influence of human body
shapes on perception and, more recently, from research on package shapes mimicking human
body shapes. Results obtained through implicit methods indicate positive associations with and
attentional bias for thin human body shapes as well as negative attitudes for not so thin shapes
(Joseph et al., 2016; Roddy, Stewart, & Barnes-Holmes, 2010; Schwartz, Vartanian, Nosek, &
Brownell, 2006). With respect to healthiness inferences, thin bodies—characterized by a low
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waist-to-hip ratio—signal greater physical healthiness (Singh, 1993; Welborn, Dhaliwal, &
Bennett, 2003). Consistent with this finding, thin models in product advertisements yield
greater associations with healthiness compared to overweight models (Chrysochou &
Nikolakis, 2012). Extending these effects to objects, Brunner and Siegrist (2012) demonstrate
that consumption of unhealthy foods decreases after exposure to visual thin cues (sculptures)
compared to a neutral condition where the visual cue was unrelated to shapes (a landscape)
indicating that thin but not neutral visual cues activate healthiness associations. Additionally,
recent research shows that the shape of a package can influence the perceived caloric and fat
content of food products and thus product healthiness (van Ooijen et al., 2017; Yarar et al.,
2017). Summarizing previous research, thin abstract shapes relate to positive attitudes, and
greater healthiness is inferred from thin models and package shapes mimicking thin body

shapes. Thus, we posit:
H3: Thin (vs. thick) design elements will be associated with more (less) healthiness.
1.3 Study overview

To investigate effects of fundamental design features on healthiness the present research
focuses on light versus dark colors, rounded versus angular, and thin versus thick shapes. Study
1 aimed at testing automatic associations between the general concept of healthiness and
abstract design elements, using a multidimensional Implicit Association Test (md-1AT, Gattol,
Saaksjarvi, Carbon, & Hempel, 2011). As such, the study explores a basic connection between
design elements and healthiness. Study 2 replicates and extends Study 1 to actual product
packages and examines explicit food healthiness perceptions inferred from those design
features. Together, the studies aim at (1) linking healthiness associations with fundamental
design elements, (2) testing the robustness of associations with actual packages, and (3) testing

the role of design-induced perceptions as a possible process explanation.
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2. Study 1

Study 1 aims at testing healthiness associations with fundamental design features. Specifically,
associations with light versus dark colors, rounded versus angular, and thin versus thick shapes

are investigated.
2.1 Method
2.1.1 Participants

Thirty students (21 females, Mage = 26.33 years, SD = 3.20) were recruited from a large public
university to take part in the study. They received a 5€-coupon valid at a local coffee bar as

compensation. All participants had normal or corrected-to-normal vision.
2.1.2 Material

As inferences activated by visual design occur spontaneously and without conscious awareness,
implicit methods are well-suited to measure them (Mai et al., 2016). A frequently employed
measure to assess the strength of automatic associations is the Implicit Association Test (IAT,
Greenwald, McGhee, & Schwartz, 1998). Based on a computerized categorization task, an IAT
measures response latencies corresponding with the relative association strength between a
target concept (here: general healthiness) and an attribute category (here: a basic design
feature). The underlying assumption posits that categorizing two associated concepts leads to
faster responses than categorizing non-associated concepts. Since the focus lies on three
different design concepts, we utilized three separate IATs based on the md-IAT approach
(Gattol et al., 2011; see Makin & Wuerger, 2013 and Palumbo et al., 2015 for an application of
the md-1AT in design research), one each per design feature, to investigate effects of design

features on automatic healthiness associations.

The IAT was programmed and conducted using Inquisit 4.0 (Millisecond). Stimulus material
was displayed on a Dell 19 inch monitor with a spatial resolution of 1280 x 1024 pixels. The
experiment was carried out in a standardized consumer laboratory to avoid any disturbances
during the experiments. Participants were positioned at a distance of approximately 50 cm from
the monitor, which was centered on eye level. Stimulus material consisted of identical word
stimuli representing the target category “healthiness” that remained the same throughout all

IATs and of visual stimuli representing the different design dimensions.

Word stimuli: The target stimuli for all IATs included six words associated with healthiness

(sporty, active, fit, happy, fresh, relaxed) and another six words associated with unhealthiness
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(sick, pale, stressful, painful, lazy, fat; Karnal et al., 2016). The words were presented in white
typeface on black background. Note that the words “pale” and “fresh” were not included in IAT
1 (light versus dark colors) and the word “fat” was not included in IAT 3 (thin versus thick
shapes) to avoid confusion during categorization. As Nosek, Greenwald, and Banaji (2005)
established reliable IAT effects with a minimum of two stimuli per target category and three
stimuli per attribute category, no replacement of the excluded word stimuli was necessary.

Visual stimuli: The attribute stimuli included images of eight to ten stimuli representing each
design dimension in its high and low manifestation. The stimuli were deliberately kept as
abstract and simple as possible. Table 1 summarizes all utilized stimuli per IAT. For IAT 1,
five light and five dark colored circles were developed modifying the lightness of the unique,
elementary chromatic hues red (HSL2=0/255/128), green (HSL = 85/255/128), blue (HSL =
170/255/128), and yellow (HSL = 42/255/128) as well as the achromatic color grey (HSL =
170/0/128; Hering, 1964). This was achieved by keeping the hue and the saturation level
constant, while the lightness level was increased or decreased by 30% resulting in light colors
(HSL = x/x/204) and dark colors (HSL = x/x/51), respectively. We used multiple hues to
exclude hue-based bias during the categorization process (Tijssen et al., 2017). The colored
circles were presented on black background. For IAT 2, four round (e.g., a circle) and four
angular (e.g., a square) shapes were designed using an imaging program. For IAT 3, five thin
and five thick shapes were designed by “thinning” down either the height or width of standard
voluminous cuboid boxes. Given that verticality in an object corresponds with concepts of
“g00d” (when up) or “bad” (when down; Meier, Sellbom, & Wygant, 2007) and because lateral
positioning can influence preferences for healthy choices (Romero & Biswas, 2016), thin and
thick shapes of IAT 3 included stimuli that were vertically as well as horizontally oriented to

reduce possible bias due to shape orientation. All stimuli were presented on black background.

2HSL stands for hue, which represents the degree on the color wheel from 0 to 360 — O is red, 120 is green, 240 is blue.
Saturation as well as lightness represent a percentage value, where for saturation 0% constitutes a shade of grey and 100%
goes up to full color. For lightness 0% represents black and 100% white.
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Table 1: Visual stimuli for each category of the three design attributes used in the multi-dimensional
Implicit Association Test.

at?r(-eistig?es Attribute category 1 Attribute category 2
Yellow: Yellow:
(HSL = 42/255/204) (HSL = 42/255/51)
Green: Green:
IAT 1 (HSL = 85/255/204) (HSL = 85/255/51)
Light versus Red: Red:
dark colors (HSL=0/255/204) (HSL=0/255/51)
Blue: Blue:
(HSL = 170/255/204) (HSL = 170/255/51)
Grey: Grey:
(HSL=170/0/204) (HSL=170/0/51)
IAT 2

Round versus
angular shapes

Size: 5.00 cm x 5.00 cm (oval shape: 4.00 cm x 6.00 cm)
Color: 50% grayscale (RGB=165/165/165; HSL=170/0/165)

IAT 3

_ g 4
i P A

Color: 50% grayscale (RGB=165/165/165; HSL=170/0/165)

2.1.3 Procedure

Following the standard 7-block procedure developed by Greenwald et al. (1998; 2003), each
IAT began with 20 practice trials followed by 40 trials in critical blocks. In each trial,
participants assigned a focal stimulus (i.e., either a word or a visual design stimulus) presented
in the center of the computer screen as fast and as accurate as possible into a category (i.e.,
healthy or unhealthy; round or angular, thin or thick, light or dark), displayed either on the
upper left or the upper right corner of the screen. Actual categorization was done by pressing
the “E” key (for categories presented in the upper left corner) or the “I” key (for categories in
the upper right corner). Response latencies were recorded as the time (in milliseconds) elapsed
between the stimulus appearing on screen and the participant pressing the correct categorization
key. Incorrect categorization was indicated by a red “X” flashing on the screen along with

instructions for participants to try again and submit the correct answer in order to proceed. The
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critical blocks required participants to (1) categorize congruent combinations of the target
categories (e.g., for IAT 1: healthy word — light color or unhealthy word — dark color) and (2)
categorize incongruent combinations of the categories (healthy word — dark color or unhealthy
word — light color, see Table 2 for an example procedure of IAT 1).

Table 2: Order of blocks and response mappings for participants who did congruent blocks
first (example from IAT 1)

Block N trials Left key Right key

1 Practice 1 20 Healthy word Unhealthy word

2 Practice 2 20 Light color Dark color

3 Congruent 1 40 Healthy word + Light color Unhealthy word + Dark color
4 Congruent 2 40 Healthy word + Light color Unhealthy word + Dark color
5 Practice 3 20 Unhealthy word Healthy word

6 Incongruent 1 40 Unhealthy word + Light color Healthy word + Dark color

7 Incongruent 2 40 Unhealthy word + Light color Healthy word + Dark color

After completing the IATSs participants provided data on their age and gender. The order of
IATs was randomized and the sequence of congruent and incongruent blocks was
counterbalanced across participants (Gattol et al., 2011). Between IATS, participants were given
short breaks to relax and regain focus. Overall, each experimental session lasted for
approximately 15 minutes.

2.2 Results

Data analysis followed Greenwald et al.’s (2003) instructions for calculating a scoring
algorithm, the D-score. Specifically, only correct responses and trials with response latencies
between 300 and 10,000 ms were included. The D-score is calculated by dividing the difference
in the average response times between congruent and incongruent blocks by the overall standard
deviation. As such, positive D-scores indicate strong associations for congruent trials, i.e.,
between healthiness and light, round, and thin designs. In contrast, negative scores indicate

associations between healthiness and dark, angular, and thick designs.

IAT 1: Congruent combinations of healthy (unhealthy) words and light (dark) colors yielded
significantly faster response latencies (M = 726.33 ms, SD = 118.98) compared to the
incongruent combinations of healthy word and dark colors (M = 1043.63 ms, SD = 214.64;
t(29) = 9.45, p < .001). Consequently, the calculated D-score was strong and significant (D =
.78, SD = .03; t(29) = 14.14, p < .001). Thus, results indicated that participants have strong
implicit associations between light colors and healthiness as well as between dark colors and

unhealthiness.
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IAT 2: Mean response latencies for pairing round and angular shapes with healthiness clearly
demonstrated that round shapes were more easily paired with healthiness than angular shapes,
since response latencies were significantly faster for congruent trials (M = 706.88 ms, SD =
119.15) than for incongruent trials (M = 987.36 ms, SD = 273.68; t(29) = -6.90, p < .001). This
is confirmed by a strong D-score (D = .69, SD = .31) that differs from zero (t(29) = 12.36, p <
.001), indicating automatic round-healthy and angular-unhealthy associations.

IAT 3: For pairing thin and thick shapes with healthiness, mean response latencies were slightly
faster for the congruent trials (M = 787.21 ms, SD = 129.16) than for the incongruent trials (M
= 855.39 ms, SD = 242.22; t(29) = 1.62, p = .117), indicating that participants associated thin
(thick) shapes faster with healthiness (unhealthiness) and vice versa. However, the D-score was
small (D = .14, SD = .51), covered a relatively wide range (-.90 to 1.38), and did not differ from
zero (1(29) =1.51, p =.142). Accordingly, no specific healthiness associations with thin or thick
shape surfaced.

2.3 Discussion

Study 1 investigated whether automatic healthiness associations exist for three fundamental
design features. The results suggest a fundamental link between design features and the general
concept of healthiness. More precisely, lighter colors and round shapes were more easily
associated with the concept of general healthiness than with unhealthiness, whereas angular
shapes and dark colors were associated with unhealthiness. This finding extends previous
research on valence effects of these design features by showing that visual cues can be
automatically associated with the general concept of healthiness, despite these cues being
presented in an abstract manner void of context. The findings advance research showing that
color lightness and shape roundness are related to positive valence associations (Bar & Neta,

2006; Meier et al., 2004), whereas darkness and angularity yield negative associations.

Notably, a shape’s thinness or thickness seems not implicitly linked with healthiness. This
indicates that previous research showing positive bias towards thinness or healthiness
inferences based on slim models or slim packages (Chrysochou & Nikolakis, 2012; Roddy et
al., 2010; Schwartz et al., 2006; van Ooijen et al., 2017) may indeed depend on (food) context
effects, and thus are not caused by abstract shapes in general. However, a reason for failing to
find effects might be the abstract nature of the stimuli. Admittedly, these were very far off from
being visually associated with actual human body shapes. Due to this, we will not follow up on
the design feature shape thinness/thickness. We will, however, look into whether the two other
design elements (i.e., shape and color) still are able to communicate healthiness when applied
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to actual product packaging, Study 2, therefore, will examine effects of color lightness and
shape roundness/angularity in food package design on product healthiness perception.

3. Study 2

The aim of Study 2 is to test whether the fundamental associations established in Study 1 can
be replicated when design features are put into context, such as a food package's design. While
previous research hints at that possibility, Study 2 additionally investigates whether effects can
be explained through design-induced perception, that is, the question whether food in a round
package is perceived to be healthier due to the fact that the package itself is perceived to be
rounder. As Fenko et al. (2016) found that congruency between product type (healthy vs.
unhealthy) and design elements affects product healthiness, the current study aims at

investigating effects for a healthy and an unhealthy product.
3.1 Method
3.1.1 Participants

A total of two hundred and seventy-seven German consumers (170 females, Mage = 29.62, SD
= 8.84) were recruited via social media and from an online consumer panel. All participants

reported normal or corrected-to-normal vision and no color blindness.
3.1.2 Design and Stimuli

Study 2 employed a 2 (package color: light vs. dark) x 2 (package shape: round vs. angular) x
2 (product: healthy versus unhealthy) between-subjects experimental design. As consumers
generally perceive fruits to be healthier than chocolate (Ronteltap, Sijtsema, Dagevos, &
Winter, 2012), a strawberry drink was chosen to represent the healthy product and a chocolate
drink to represent the unhealthy product. This approach enables comparing a healthy with an
unhealthy product from the same category: Dairy drinks. Using the open source 3D creation
software Blender™, eight visuals of the fictitious brand “Pure Taste” were designed (see Table
3 for stimulus overview). For that matter, two plain drink packages were created to differ in
their roundness and angularity, but to be identical in volume, and size. These packages were
used as basis to apply a label and a cap in a light and dark color. To reinforce the shape
manipulation, the round (angular) bottle additionally carried round (angular) label elements. A
color hue similar to a strawberry red (HSL: 1/208/128) was chosen for the strawberry drink and
a chocolate brown (HSL: 17/170/128) for the chocolate drink. The lightness value for both
colors was kept at 50%. Similar to Study 1, a light color was achieved by increasing the
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lightness value by 25% and decreased by 25% to result in a dark color. All packages were
labeled to contain an identical volume of 250 ml. All stimuli were displayed on 50% grayscale
background (HSL 170/0/165).

Table 3: Stimulus overview for Study 2.

Color lightness
light Dark

Package design shape

angular round angular

B

Erdbeerdrink ‘

0m

Healthy (strawberry drink)

Product category

Unhealthy (chocolate drink)

HSL: 17/170/191 HSL: 17/170/64
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3.1.3 Procedure and measures

Participants were randomly assigned to one of the eight treatments. After viewing the visual,
participants submitted information on the manipulation check, the control variables, the

dependent measures, and personal information regarding age and gender.

To measure perceived color lightness and shape roundness/angularity, participants indicated
how they perceived the package color and shape on the semantic differentials light (1)—dark
(7), and round (1)—angular (7), respectively. As previous research has used generic (Fenko et
al., 2016; Mai et al., 2016; van Ooijen et al., 2017) as well as ingredient-related product-specific
healthiness measures (Karnal et al., 2016, Yarar et al., 2017, 2017), we will apply both measures
to establish whether effects relate to both or only one of these measures. To assess product-
specific healthiness, participants rated the presented drink related to ingredient-content that is
relevant for the utilized product category: healthy, low in calories, low in sugar, low in fat,
natural, high in vitamins, and light (a = .78). Following and extending Provencher, Polivy, and
Herman (2009) and Fenko et al. (2016), generic product healthiness was measured through the
items : | consider this drink appropriate in a healthy menu, 1 would consider this drink healthy
for me, This drink looks healthier than similar drinks, and | have an impression that this drink
is healthy (oo = .87). Unless stated otherwise, measures were rated on 7-point Likert scales,

ranging from 1 (strongly disagree) to 7 (strongly agree).
3.2 Results
3.2.1 Influence of package color and shape

To test the influence of package color, shape and product category on consumer perception of
the package color and shape as well as on product specific and generic healthiness, a 3-way
multivariate analysis of variance (MANOVA) was conducted. Table 4 summarizes the results.
The results show a significant main effect of package color on color lightness perception with
the light colored package being perceived as lighter (M = 2.60, SD = 1.23) than the dark colored
package (M = 4.50, SD = 1.56). Package color also exhibited a main effect on roundness
perception, where the light colored package yielded slightly rounder perceptions (M = 3.54, SD
= 1.84) as the dark package (M =4.05, SD = 1.90). Package shape exhibited a significant main
effect on roundness perception. The package with rounded design elements was perceived as
rounder (M = 2.51, SD = 1.21), whereas the angular package was perceived as more angular
(M =5.06, SD = 1.55). As intended the product category yielded a significant main effect on
product-specific healthiness with the healthy product leading to higher healthiness perceptions
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(M = 3.19, SD = 1.02) than the unhealthy product (M = 2.79, SD = 1.00). However, no main
effect on generic product healthiness was found. There was only one significant interaction
effect between package color and package shape on the shape perception. The light, round
package was perceived as the roundest (M = 2.41, SD = 1.20), followed by the dark, round
package (M = 2.60, SD = 1.22), while the dark, angular package was judged as the one most
angular (M =5.52, SD = 1.21), closely followed by the light, angular package (M = 4.63, SD =
1.70). The three-way interaction effect package color x package shape x product category on
generic product healthiness was significant. Within the healthy product category the round,
light package was perceived as least healthy (M = 2.04, SD = 1.37), whereas the light, angular
package was judged the healthiest (M =2.75, SD = 1.20). Regarding the unhealthy product, the
dark, round package yielded the lowest (M =2.36, SD = 0.93) and the light, round package the
highest healthiness evaluations (M = 3.01, SD = 1.53). No other differences were significant.

Table 4: Statistics of MANOVA with package color lightness, package shape roundness and
product category as independent factors.

Color _ Generic product Product-_specific

- Shape perception healthiness healthiness

perception perception perception
F 11s” F 1y’ F 1y’ F 1y’
Color lightness (CL) 127.41™ .32 11.10™ .04 .38 .00 .84 .00
Shape roundness (SR) .34 .00 245.677 48 71 .00 .02 .00
Product category (PC) .93 .00 .38 .00 1.30 .00 10.92™ .04
CL*SR .35 .00 4.56" .02 .05 .00 .29 .00
CL*PC .02 .00 .01 .00 2.63 .01 2.72 .01
SR*PC 1.04 .00 12 .00 1.78 .01 2.29 .01
CL*SR*PC 1.26 .01 71 .00 5.14" .02 2.45 .01

3.2.2 Investigating conditional effects of perceived color lightness and shape roundness

To test whether package color and package shape manipulations effects on perceived color
lightness and shape roundness spill over to product healthiness, four simple mediation analyses
were conducted, two for specific healthiness and two for generic product healthiness (Hayes,
2015). All models controlled for product category and the respective other manipulation.
Regarding package color, results of the bias-corrected bootstrapping procedure (10,000
samples) yielded significant indirect effects of package color manipulation via color lightness
perception on generic (B = -.39, Clgs = -.638 to -.183) and product specific healthiness
perception (B = -.30, Clgs = -.494 to -.127). For both models the light color manipulation
(coded: 0 = light, 1 = dark) yielded a significantly lighter color perception (B =1.91,t=11.31,
p < .001), which subsequently lead to healthier product perceptions (specific: B = -.15, t = -
3.63, p <.001; generic: B =-.20, t =-3.74, p < .001). Regarding the mediating role of package
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shape, bias-corrected bootstrapping procedure (10,000 samples) showed that the effect of
package shape manipulation (coded: 0 =round, 1 = angular) can be explained through perceived
package roundness for generic product healthiness (B = -.32, Clgs =-.597 to -.017). The package
with rounded elements was perceived as significantly rounder (B = 2.56, t = 15.59, p < .001),
which in turn resulted in higher healthiness perceptions of the product (B = -.12,t=-2.19,p =
.029). The 95 % CI of the indirect effect through the mediator did include zero for product
specific healthiness (Clgs = -.412 to .037).

3.3 Discussion

Study 2 findings provide further support for the importance of design elements as cues to
healthiness in food package design. The results clarify that both color and shape on food
packages do not influence perceived product healthiness directly, but exert their influence by
impacting the perception of packages. Similar to Study 1, a product in a package perceived to
be of lighter color was perceived as healthier, whereas a darker colored package perception
reduced perceived healthiness. These findings are in line with research showing color lightness
to serve as a food health cue (Mai et al., 2016; Tijssen et al., 2017). Along the same lines, the
rounder a package is perceived, the higher the healthiness evaluations of its content, but only

regarding the perceived generic product healthiness.

The three-way interaction of package color, package shape, and product type reveals an
unexpected effect. The packages that yielded the highest and the lowest healthiness perceptions
for the healthy product, respectively, were both light in color, but round (healthiest) and angular
(unhealthiest) in shape, thus indicating that package shape might drive healthiness perceptions
for the healthy product type, but in opposite directions compared to the main effect. For the
unhealthy product, the healthiest and unhealthiest combination were both round, but light

(healthiest) and dark (unhealthiest) colored, thus here package color seems to drive the effect.

4. General discussion

Extending recent investigations on the role of visual health cues in food package design, the
current research explored design effects of color lightness, shape roundness/angularity, and
shape thinness/thickness on general healthiness associations and food healthiness perception.
In Study 1, during a series of three IAT experiments participants associated general healthiness
with light colors and round shapes, whereas unhealthiness was linked with dark colors and
angular shapes. No clear effects emerged between healthiness and thin versus thick shapes.

Building forth on these findings, Study 2 utilized light and dark colors as well as rounded and
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angular shapes on food package design for a healthy and an unhealthy product to show that
explicitly light colors and round shapes also yield increased product healthiness perceptions.

4.1 Theoretical and practical implications

The current findings add to and extend previous findings in several ways. First, literature on
general valence associations with different design features did not include health effects. Using
a variety of implicit measures, past research implicitly linked stimuli that were big in size, light
in color, up in space, had high-pitched tones, and had round shapes with positivity or morality
(Banerjee et al., 2012; Crawford, 2009, Meier & Robinson, 2004, 2004; Meier et al., 2008;
Meier et al., 2004; Sherman & Clore, 2009). This work extends this literature by showing that
abstract shapes differing in their color lightness vs. darkness, and shape roundness vs. angularity
also evoke associations towards the concept of general healthiness and unhealthiness,
respectively. Specifically, a design’s color lightness and shape roundness yield associations
with healthiness which directly extends findings on positive valence associated with these two
design features (Meier et al., 2004; Meier et al., 2007; Palumbo et al., 2015). However, Study
1 could not transfer findings from research on valence of human body effects to healthiness
associations with abstract designs representing thin and thick shapes. This might be attributable
to the current choice of shapes that did not resemble a human body shape as they consisted of
simple and abstract cuboid boxes. This is in line with results from Joseph et al. (2016) who
demonstrated an attentional bias towards thin human body shapes, but failed to replicate the
same bias for thin (vs. thick) objects, such as buildings. In addition, the methodological choice
of using vertically and horizontally oriented shapes might have biased the current results as

they further reduced resemblance to human body shapes.

Second, the results supplement and validate studies examining visual health cues in package
design. Previous research has investigated effects of typefaces (Karnal et al., 2016), color hue
(Genschow, Reutner, & Wénke, 2012), color lightness (Mai et al., 2016; Tijssen et al., 2017),
location of product visual (Deng & Kahn, 2009), and package shape (Fenko et al., 2016; van
Ooijen et al., 2017; Yarar et al., 2017) on the perceived product healthiness. To date, only two
studies examined the effects of light-colored food packages on food healthiness evaluation and
consistently found light colors to be preferred for healthy product communication (Mai et al.,
2016; Tijssen et al., 2017). Findings from Study 1 and 2 support healthiness associations with
light colors, implicitly and explicitly as well as for generic and product-specific healthiness. To
date, the one study investigating rounded versus angular package design found angularity

causing increased healthiness perceptions (Fenko et al., 2016). Implicitly and explicitly, our
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results could not corroborate this effect direction. However, Fenko et al. (2016) investigated an
angular slim shape versus a round thick shape, disabling them to disentangle design effects.
Our results indicate that their findings might be explained through shape thinness/thickness.
Furthermore, we find the effects of shape roundness via roundness perception on healthiness to
depend on the utilized healthiness measure. Only the generic product healthiness measure that
IS more subject to subjective perceptions—as it is assessed based on questions such as | would
consider this drink healthy for me—is influenced by the perceived package shape. Product-
specific healthiness which is based on the actual ingredient evaluation is not affected. This alerts
researcher to effects of measurement issues and the relevance of including multiple measures.
More importantly, our results extend previous works by showing how design-induced
perceptions are antecedents of health inferences. In sum, the results from the current work
bridge the gap between design-induced valence associations and product design research that

applies these features to food packages in order to alter health inferences.

Third, our results offer further insights into possible congruence effects of multiple visual cues
in the context of different product types. The three-way interaction of Study 2 revealed that
congruence effects seem to depend on whether these design characteristics are applied on a
healthy or on an unhealthy product, albeit this effect being rather small. When a healthy product
is packaged in a light colored bottle, the use of additional rounded or angular elements yields
differences in health perceptions. Unexpectedly and contrasting the overall findings, angular
designs increased healthiness perceptions, whereas rounded design decreased healthiness
perceptions for the healthy product. In a dark colored package these design features make no
difference. For the unhealthy product a round package design leads to the highest and lowest
healthiness evaluations depending on color lightness. In line with lightness being a health cue,
the light package relates to the healthiest evaluation. Within the angular package design no
differences depending on color lightness surfaced. Although we acknowledge that three-way
interactions are notoriously susceptible for false-positive results (Forstmeier, Wagenmakers, &
Parker, 2016) and the small effect size of our findings, future research might investigate this

matter more extensively.

From a managerial or public health perspective findings are highly relevant as they further
emphasize the potential of utilizing visual cues to nudge consumers towards the desired choice.
Generally, the use of light colors and rounded design elements triggers healthiness associations
for food products, which are known to subsequently increase purchase intention (Karnal et al.,
2016). Conclusively, our findings have two strong practical implications. On the one hand, they
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enable practitioners to make better choices in designing effective health communications, either
regarding packaging healthy foods or designing successful health campaigns. On the other
hand, they also empower consumers by alerting them of their susceptibility to subtle visual cues
impacting their judgments, and thus urging them into considering more direct health cues to

make an informed and healthy choice in the supermarket.

4.2 Limitations and avenues for future research

The design of our stimuli limits the representativeness of our findings as we used fictional and
non-realistic stimuli representing only two product categories. Similarly, since findings from
Tijssen et al. (2017) point out that a combination of all three color factors (hue, saturation and
lightness) might play a role in product evaluation, our findings are limited to effects of color
lightness. Additionally, colors are known to differ in more aspects than their lightness. For
instance they vary regarding their warmth (Sharpe, 1974), arousal (Killer, Mikellides, &
Janssens, 2009), and perceived weight (Karnal et al., 2016; Pinkerton & Humphrey, 1974).
Especially color warmth and arousal are mainly influenced by color hue which was kept
constant within one product category, therefore bias should be minimal. Nonetheless, as the
current study does not account for these characteristics, a possible bias in our results cannot be
excluded. Therefore, findings should be interpreted with care and conclusions should not be
overextended. Future studies are advised to include these variables to control for their influence

and validate the investigated effect in a more controlled setting.

Previous investigations have shown that effects of visual health cues in package design strongly
depend on individual characteristics, such as general food interest (Fenko et al., 2016), health
regulatory focus (Karnal et al., 2016), health goals, or the need for making heuristic inferences
(Mai et al., 2016). In the current work, no individual characteristics have been taken into
account. Therefore, future studies are advised to identify boundary conditions to enhance the
evidence base. Lastly, visual health cues have been shown to have detrimental effects on taste
experiences (Mai et al., 2016), as healthiness is—at least in consumers’ minds—Ilinked with
negative taste impressions (Raghunathan, Naylor, & Hoyer, 2006). Thus, further downstream
effects might be affected by the application of visual health cues in design which could be

explored more extensively in research to come.
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Abstract

The visual design of food packages can activate heuristic inferences which in turn shape
consumer perception and judgment of salient content. Focusing on two core design elements
(typeface and color), this paper demonstrates that visual cues conveying weight (or a lack
thereof) influence consumers’ healthiness perceptions, explicitly as well as implicitly. Study 1
reveals that package design elements that differ in weight perception evoke divergent health
perceptions of a soft drink. This effect is moderated by consumers’ health promotion focus for
typeface, but not for color. Following up on this finding, Study 2 elaborates on the typeface
manipulation using an Implicit Association Test to show that the interaction between health
promotion focus and typeface weight accounts for implicit associations between sugary foods
and healthiness. Together, the two studies provide initial evidence for the influence of design
cues differing in heaviness on food healthiness perceptions. The findings add to the literature
on health perception and attest to the importance of package design for influencing consumer

responses.

Keywords: symbolic design, explicit, healthiness, IAT, implicit
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1. Introduction

Recent years have witnessed a steady increase in researcher interest in obesity prevalence
(Swinburn et al., 2011). Perhaps not coincidentally, reports of subtle food marketing techniques
have also increased (Kitchen & Schultz, 2009; Jackson, Harrison, Swinburn, & Lawrence,
2014), which are thought to be a prime contributor to obesity (Nestle & Nesheim, 2012). By
referring to labels, brand names, price level, promotion, or the design of a product’s package,
consumers intuitively assign food into categories such as ‘healthy’ and ‘unhealthy’ (Chandon
& Wansink, 2007). Especially food packages are the ultimate persuasive agent for marketers at
the point of sale (Rettie & Brewer, 2000; Orth & Gal, 2014). Yet, marketers do not necessarily
know how, and based on what information, consumers judge their products to be more or less

healthy.

On the one hand, the evaluation of a product can be influenced directly through package
elements, such as nutrition labels (van Herpen, Hieke, & van Trijp, 2013; Vyth et al., 2010) or
health labels (Vidal, Antunez, Sapolinski, Gimenez, Mainche, & Ares, 2013). Both have been
investigated extensively, but evidence is still scant for an impact on health evaluations, food
choice (Aschemann-Witzel et al., 2013), or consumption behavior (Roberto, Shivaram,
Martinez, Boles, Harris, & Brownell, 2012). On the other hand, subtle package design elements,
such as size, shape, logo, color, and typeface are recognized as effective tools for differentiating
products in a crowded marketplace (Chandon, 2013). In particular, a package’s visual design
can alter consumer perception and preference (Creusen & Schoormans, 2005). More
specifically, package design impacts eating experiences (Chandon, 2013; Madzharov & Block,

2010), which can lead to overeating and associated health risks (Dabelea et al., 2014).

Surprisingly, visual package cues that convey symbolic meaning, specifically healthiness, have
received little attention. Therefore, the present research focuses on two subtle visual design
elements of food packages to show how these cues lead consumers to infer a products’
healthiness. Building on and extending research on metaphors (Ackerman, Nocera, & Bargh,
2010; Jostmann, Lakens, & Schubert, 2009), and integrating studies on heaviness perception
(Deng & Kahn, 2009), we provide initial evidence for the influence of design characteristics
differing in heaviness on food healthiness perception. Using the metaphorical concept of
heaviness, we show that the perceived healthiness of a beverage is influenced by the weight of
the package’s color and (the brand name’s) typeface. Moreover, this research demonstrates that

the weight of a typeface is capable of influencing the association between sugary foods and
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healthiness at an implicit (non-conscious) level. Lastly, the studies highlight the importance of

individual factors, such as the consumer’s health regulatory focus.
1.1. Package design cues

It is this paper’s fundamental premise that food package visuals carry symbolic meaning which
trigger weight-related associations. Although they are explicitly unrelated to health, these cues
are expected to activate associations that should spill over to judgments of product healthiness
which, in turn, guide the purchase decision. This research focuses on two package cues that
differ in their ability to attract attention and communicate information, but appear both suitable

for conveying symbolic meaning, namely, color and typeface.
1.1.1. Color

Colors on product packages can identify a category or brand, and can reinforce specific
meanings, impressions, or associations (Garber, Burke & Jones, 2000). In addition, colors
communicate meaning related to a product’s origin, function, and taste (Garber, Hyatt, & Starr,
2000; Becker, van Rompay, Schifferstein, & Galetzka, 2011). Beyond their influence on taste
perceptions in terms of sweetness and potency (Hine, 1995; Deliza & MacFie, 2001; Becker et
al., 2011), colored products vary in their warmth (Fenko, Schifferstein, & Hekkert, 2010) and
can influence the perceived warmth of its content (Guéguen & Jacob, 2014). Additionally,
colors vary in their ability to generate arousal (Kuller, Mikellides, & Janssens, 2009). Most
relevant to the current context, colors differ in perceived heaviness; that is, each color has a
specific associated “weight™ (Payne, 1958; Pinkerton & Humphrey, 1974). Consumer studies
assessing the weight of colors are scarce (Labrecque, Patrick, & Milne, 2013), but few studies
investigate color-weight relationships to show red and blue to be exemplars of heavy colors,
whereas orange and yellow represent lighter colors (Pinkerton & Humphrey, 1974). These
findings are in line with research on the psychology of aesthetics in abstract paintings (Locher,
Overbeeke, & Stappers, 2005).

1.1.2. Typeface

Typeface is a rather subtle, yet powerful means for companies to encode and communicate a
message non-verbally and beyond semantics (Childers & Jass, 2002; Henderson, Giese, & Cote,
2004). Unlike colors, typefaces operate on two levels when communicating with consumers
(Drucker, 1994): On one level they convey the literal meaning of the written word (denoted);
on a second level they convey an implicit meaning (connoted) as individuals extract symbolism

from the visual characteristics of the written material (Childers & Jass, 2002; Henderson et al.,
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2004; Doyle & Bottomley, 2006; van Rompay & Pruyn, 2011). For example, typefaces
influence brand perception by evoking symbolic associations, such as luxury or casualness
(Childers & Jass, 2002; van Rompay & Pruyn, 2011), dynamism and potency (Doyle &
Bottomley, 2006), personality (van Rompay & Pruyn, 2011), cultural origin (Celhay, Boysselle,
& Cohen, 2015), and taste expectancies (i.e. sweetness or sourness; Velasco, Salgado-Montejo,
Marmolejo-Ramos, & Spence, 2014).

Weight is an important dimension in typeface design, consisting of properties including heavy
and light, short and fat, tall and thin (Henderson et al., 2004). Given these properties, typefaces
should be able to influence heaviness perception. Specifically, a delicate typeface should
symbolically convey the concept of light and thin (Childers & Jass, 2002), whereas a bold

typeface should convey the opposing concept of heavy and fat.
1.2. Lack of heaviness as an indicator of healthiness: A metaphorical perspective

To date, it is unclear whether the heuristic inferences of colors and typeface discussed in section
1.1. will, in fact, spill over to the food product and shape judgments of healthiness. And if so,

what is the mechanism by which these cues operate?

In colloquial speech, heaviness is often equated with unhealthiness. Fatty and unhealthy foods
are said to "lie heavy on the stomach’, they are perceived as “filling", and a whole industry has
developed around the opposite concept — ‘light' products. Lupton (1996) finds that “[t]he
adjectives ‘heavy’ or ‘stodgy’ were often used by participants to describe ‘unhealthy’ foods,
while ‘light” foods were described as ‘healthy’ because they were easily digested and did not
‘sit in the stomach’ as did ‘heavy’ foods (p.82)”. Such expressions are examples of metaphors
(Lakoff & Johnson, 1980), which represent conceptual links between abstract concepts (i.e.,
healthiness) and physical experience (i.e., heaviness; Lakoff & Johnson, 1980). Social
psychology substantiates that the metaphorical embodiment of abstract information affects the
processing of social information (Landau, Meier, & Keefer, 2010). For example, consistent
with the “dark is bad™ metaphor, brighter objects evoke more positive judgments than darker
objects (Meier, Robinson, & Clore, 2004).

Regarding heaviness, the heft of a food container can influence consumer perception of content:
Yoghurts served in a heavier bowl are perceived as more compact and satiating, hereby
indicating a metaphorical connection between package weight (a concrete concept) and food
healthiness as an abstract concept (Piqueras-Fiszman, Harrar, Alcaide, & Spence, 2011;
Piqueras-Fiszman & Spence, 2012). Similarly, consumers favor "heavy" locations of package
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images (i.e., near the bottom of the package) for unhealthy products, and “lighter™ locations
(i.e., near the top of the package) for more healthy snacks (Deng & Kahn, 2009). Moreover,
after the U.S. Food and Drug Administration banned the use of the terms “light” and "mild” on
cigarette packages, manufacturers switched to lighter colors and color names so as to non-

verbally convey a reduced health risk (Connolly & Alpert, 2014).

Together, the above examples illustrate that design features — through their perceived weight
(or lack thereof) — can convey symbolic meaning. Drawing on and extending this research
stream, we expect color- and typeface-induced weight associations to spill over to judgments
about healthiness: A more (less) "heavy" color or typeface on a product package should lead
consumers to evaluate the respective food product as less (more) healthy, thereby guiding their

purchase intentions. For both package cues color and typeface, we therefore posit:

H1a b: (a) Typeface / (b) colors of the product packaging that are associated with more (vs.

less) heaviness decrease judgments about product healthiness.

H2a b: The (a) typeface / (b) color-induced health perceptions suggested in H1 are passed on to

consumer purchase intentions.
1.3. Individual differences: Health regulatory focus

Perception and processing of product packages, labels, or nutritional information depend on
individual and motivational factors (e.g. Orquin, 2014; Mai, Hoffmann, Hoppert, Schwarz, &
Rohm, 2015). Specifically, health-related behaviors, like eating, dieting, and physical activity,
are largely influenced by an individual’s self-regulation orientation and goal attainment

strategies (Cameron & Leventhal, 2003).

General regulatory focus theory (Higgins, 1997) posits that goal-directed behavior follows two
distinct self-regulatory systems, the promotion and the prevention system. Both systems differ
with regard to the goals and needs they regulate, as well as in the strategies applied to achieve
these goals and needs. Recent research suggests, however, that the general regulatory focus
construct lacks predictive power regarding health behaviors, like dieting (Vartanian, Herman,
& Polivy, 2006), preference for functional foods (van Kleef, van Trijp, & Luning, 2005), or
food choice (Pula, Parks, & Ross, 2014). To explain this lack of predictive power, scholars
suggest that a general regulatory focus is formed during early childhood (Higgins, 1997),
whereas health strategies develop later in life (Hooker & Kaus, 1992), leading to divergent goal-
directed behaviors (Gomez, Borges, & Pechmann, 2013). Since domain-specific constructs

often yield greater explanatory power (e.g., Gomez et al., 2013; Haws, Davis, & Dholakia,
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2015), a domain-specific health regulatory focus concept was developed and shown to be
strongly indicative of health-related behaviors (Gomez et al., 2013).

Health regulatory focus is defined as a disposition to adopt approach (promotion) or avoidance
(prevention) strategies in the pursuit of health-related goals (Gomez et al., 2013). Promotion-
focused individuals in general pursue goals as hopes and aspirations and they apply approach
strategies to match their desired end-state ("gains’; Higgins, 1997). Health promotion-focused
individuals are concerned about actively improving their health, and are more susceptible to
health information. They are apt to choose a healthy diet, which is congruent with their desired
goal of being healthy (Gomez et al., 2013). In contrast, prevention-focused individuals in
general perceive goals as duties and obligations, which is why they favor avoidance strategies
to avoid negative outcomes ("losses’; Higgins, 1997). Health prevention-focused individuals
thus aim at protecting their state of health and avoiding health-related losses (e.g., by avoiding
unhealthy food). They do not actively engage in health information seeking behavior (Gomez
etal. 2013).

Due to differences in self-regulation strategies, prevention and promotion foci elicit diverging
processing styles. Applying approach strategies driven by a promotion focus, one seeks to
explore as many opportunities as possible and eagerly looks for novel alternatives that match
the desired end-state. A promotion focus therefore involves a rather “risky™ processing style
(Crowe & Higgins, 1997), which is thought to enhance creative thought, to increase abstract
thinking, and the use of heuristics (Higgins, 1997). In contrast, avoidance strategies elicited by
a prevention focus lead to rather risk-averse and vigilant processing styles. Individuals avoid
potential threats, thereby undermining creative thought (Crowe & Higgins, 1997). For these
reasons, a promotion focus shifts judgment and decision making towards a greater reliance on
affective inputs, whereas a prevention focus increases the influence of cognitive input (Pham
& Avnet, 2004; 2009).

In summary, health promotion-focused individuals seek to promote their long-term state of
health by actively choosing healthier foods, and therefore assiduously search for clues
indicating healthiness. Health prevention-oriented individuals, on the other hand, try to prevent
health losses by avoiding unhealthy foods. Because prevention-oriented individuals use risk-
averse processing and additionally rely stronger on cognitive inputs, it seems plausible that
health prevention-focused individuals do not actively look for health cues, and thus they may

only respond to obvious (not hidden or subtle) cues symbolizing healthiness, such as front-of-
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pack nutrition labels. Thus, utilizing a promotion focus for goal attainment triggers the use of

heuristics, whilst prevention focus does not (Friedman & Forster, 2001).

In sum, we expect that the effect of design features on health perception will be more (less)

pronounced for individuals with a health promotion (prevention) focus. Thus:

H3a, b: The individual’s health regulatory focus moderates the indirect package cue effect
suggested in H2, such that, health promotion (prevention) focus strengthens (weakens) (a)

typeface / (b) color-induced health perception.

2. Pretests

Two pretests were conducted to develop and calibrate stimuli and to initially test for the
associative linkage between typeface/color and perceived heaviness. A third pretest explored

heaviness perception as the metaphorical mechanism guiding healthiness inferences.
2.1. Typeface

Employing Henderson et al.'s (2004) typeface design dimensions, we identified five typefaces
previously evaluated as high (Bandstand, Fisherman, MiddleAges, NewYorkDeco, and
SunSplash) and another five as low in weight (AncientScript, Enviro, Informal Roman, Pepita
MT, and Scheherezade). To minimize potentially distorting effects of other design
characteristics, the selected typefaces did not differ in the generic design dimensions elaborate,
harmony, and compressed (Henderson et al., 2004). Ten consumers (Mage=23.6, SD=4.55, 7
females) ranked the five stimuli of the light typeface group and the five stimuli of the heavy
typeface group (standard placeholder text "Lorem ipsum dolor sit amet™; Husk, 2012) according
to their perceived weight with the lightest typeface receiving a 1 through 5 (heaviest). For the
five light typefaces, mean ranks indicate that AncientScript (AS, M=2.3) was perceived as the
relatively lightest typeface, while SunSplash (SS, M=4.4) was found to be the relatively heaviest
typeface among the five heavy typefaces.

2.2. Color

Reuvisiting the few studies on the perceived weight of colors (Pinkerton & Humphrey, 1974;
Bullough, 1907), a second pretest aimed at selecting appropriate colors for the main study.
Eighty-two students (Mage=27.12, SD=10.5, 51 female) from a public German university rated
four main colors (red, green, blue, yellow) on perceived heaviness. Colors were presented in a

consumer behavior lab on a computer screen as two opposing circles. Colors were defined using
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the HSL (Hue, Saturation, Lightness) code, differing only in hue (red=0, green=85, blue=170,
yellow=42), but not in saturation (=255) and lightness (=128). Participants were randomly
assigned to one of four groups for a paired comparison of one color against the other three.
Subjects used a slider on the screen between the colored circles to indicate a position where
they felt that both colors were in balance. Slider scores (range 1-101) were added to compute a
composite color weight score, where lower scores correspond with a heavier perceived weight.
Analysis of variance indicated significant differences between groups (F(3,80)=9.46, p<.001,
1p°=.26), with a post-hoc test indicating a significant difference (A=-49.14, p<.001, 95% CI:
LL=-79.63, UL=-18.64) between red, the heaviest color (M=131.36, SD=34.88), and yellow,
the lightest color (M=180.50, SD=39.95). These findings are consistent with previous research
(Pinkerton & Humphrey, 1974; Locher et al., 2005).

2.3. Perceived healthiness and heaviness of the selected colors and typefaces

Given a paucity of research on the linkage between design factors’ perceived heaviness and
healthiness inferences, a third pretest aimed at providing initial evidence for this link, using the
selected typefaces and colors. In addition, this pretest controlled for competing explanations by
accounting for other potential drivers of healthiness inferences, specifically differences in
warmth (Sharpe, 1974) and arousal (Killer, Mikellides, & Janssens, 2009). Ninety-six students
(70% female, Mage=22.78, SD=2.91, one student did not provide personal information)
completed a brief survey with which the participants assessed the weight, healthiness, warmth,
and arousal of the relevant visual design elements, that is, the two colors (red and yellow) and

two typefaces (SunSplash and AncientScript).

Heaviness was assessed on a three-item seven-point semantic differential scale with the
endpoints light-heavy, weak-strong, and lightweight-heavyweight to account (Bergkvist &
Rossiter, 2007) for the multifaceted nature of heaviness (cacolor=.90, oitypeface=.87). Color warmth
and arousal were assessed with the items cold-warm and calming-arousing, respectively. Colors
and typefaces were evaluated on perceived healthiness using the items healthy-unhealthy, low
sugar content-high sugar content, and low in calories-high in calories (ocolor=.77, otypetace=.87).

The questionnaire sections were presented in randomized order.

Data were analyzed using multiple repeated measures ANOVAs with the evaluations of the two
colors (or the two typefaces) as the repeated measures factor. To substantiate our assumption
that perceived heaviness explains the typeface-/color-induced healthiness inferences, we

employ Baron and Kenny's (1986) stepwise approach for testing indirect effects (see Arias-
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Bolzmann, Chakraborty, & Mowen, 2000 for a similar application of ANOVA in mediation
testing).

In a first step, direct effects of color and typeface on the dependent variables weight, warmth
(only for color), arousal, and healthiness were estimated using repeated measures ANOVAS
(separate analyses for color and typeface evaluations). Next, to exclude potential confounding
influences on the weight and healthiness evaluation, subsequent repeated measures ANCOVAS
controlled for the influence of warmth and arousal. Covariates were included in the form of
difference scores (computed by subtracting the score of the light from the heavy element: color:
A=red-yellow, typeface: A=SunSplash-AncientScript). A final step involved testing the effects
of color and typeface on healthiness, controlling for Awarmth, Aarousal, and Aweight. A
reduction in the effect on healthiness (when controlling for weight) indicates that weight
perceptions mediate the effects of color or typeface on healthiness. Full results are shown in
Table 1.

In terms of color, the results indicated that red was perceived to be heavier, warmer, more
arousing, and was also judged as unhealthier than yellow. The direct effects of color on
heaviness and healthiness persisted when controlling for Aarousal and Awarmth. More
importantly, including Aweight as a covariate markedly reduced the main effect of color on
healthiness, which suggests that the impact of color on perceived healthiness is at least in part

operating via heaviness.

Regarding typeface, results showed a similar pattern. The SunSplash typeface was evaluated as
heavier, and more arousing, whereas AncientScript was found to be healthier than SunSplash.
The main effect of typeface on heaviness and healthiness remained significant after including
Aarousal as a covariate. Notably, adding Aweight as a covariate caused the effect on healthiness
to disappear. These findings indicate that the AncientScript typeface is evaluated as healthier
because of its perceived weight. Hence, the pretests demonstrate that the heaviness of the
selected design features is closely related to their healthiness perceptions, paving the road for

an application to food products.
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3. Study 1
3.1. Objective

Study 1 tests the effects of color and typeface on actual food packages. Specifically, the study
examines whether the typeface/color-induced healthiness inferences extend to purchase

intention, and includes the moderating role of consumer’s health regulatory focus.
3.2. Method
3.2.1. Stimuli and design

In line with previous research on visuals and symbolic meaning (Becker et al., 2011; van
Rompay & Pruyn, 2011) and product weight (Deng & Kahn, 2009), Study 1 employed a 2
(typeface: more vs. less heavy) x 2 (color: more vs. less heavy) between-subjects experimental
design. Four visuals of a fictitious soft drink brand were created using commercial photo editing
software. The visuals showed packages differing only in color (yellow [HSL=42,255,128] vs.
red [HSL=0,255,128]) and brand typeface (AncientScript vs. SunSplash, see Figure 1).

SAVORY, SHVO

- taste it, feel it - - taste it, feel it -

Figure 1. Stimuli pictures (Study 1).
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3.2.2. Participants

Recruited via social media and a panel, one hundred and forty-six young German consumers
(Mage=25.47, SD=7.87, 75% females) participated in the experiment. All participants reported

normal or corrected-to-normal vision and no dyschromatopsia (color blindness).
3.2.3. Procedure

Participants were randomly assigned to one of the four treatments. The questionnaire instructed
participants to envision themselves shopping in a supermarket where they encountered the soft
drink (stimulus) presented. Participants then submitted information on the dependent measures,

the manipulation check, and personal information including health regulatory focus.
3.2.4. Measures

Unless stated otherwise, all measures were rated on 7-point Likert scales, ranging from 1
(strongly disagree) to 7 (strongly agree). To corroborate effects of heaviness in context (i.e., on
packaging) a single-item heaviness measure instructed participants to indicate the extent to

which they perceived the product to be “heavy'.

To assess perceived healthiness, participants indicated their agreement with the statement "I
think the product is healthy". Complementing this generic measure of healthiness (Kroese,
Evers, & de Ridder, 2013), two specific product characteristics (sugar and calorie content) were
added. Design attractiveness was assessed using three items (attractive, beautiful, desirable,
0=.80), because previous research indicates that attractiveness may be indicative of healthiness
(Nedelec & Beaver, 2014). For this reason, all analyses control for attractiveness. Intention to
purchase was assessed using three items (e.g. "| am seriously considering buying this drink’;
0=.93; adapted from Putrevu & Lord, 1994). The questions appeared in randomized order.

Health regulatory focus was measured in line with Gomez et al. (2013). Health promotion focus
included five items (e.g. "I do not hesitate to embrace new experiences if | think they can
improve my health™; aprom=.82), and health prevention focus included three items (e.g. 'l

frequently think about the health problems | may have in the future™; aprev=.68).
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3.3. Results

Preliminary analyses revealed no effects of age and gender, which were therefore not
considered further. Additionally, color had no effect on attractiveness (F(1,142)=1.95, p=.165;
red: M=3.47, SD=1.59; yellow: M=3.78, SD=1.27). The effect of typeface on attractiveness,
however, was significant (F(1,142)=20.31, p<.001, ;,?=.13) with the light typeface (M=4.13,
SD=1.33) being rated as more attractive than the heavy typeface (M=3.12, SD=1.37). No
interaction effect was found (F(1,142)=.70, p=.403).

3.3.1. Manipulation check

Analysis of variance with manipulated typeface and manipulated color as independent variables
and heaviness as the dependent variable revealed a successful manipulation of color with the
red package (M=4.18, SD=1.69) being perceived as significantly heavier than the yellow one
(M=3.07, SD=1.45, F(1,142)=18.85, p<.001, 5,%=.12). The manipulation of typeface weight
was marginal with the package carrying the AncientScript typeface (M=3.40, SD=1.61)
showing only a tendency to be perceived as less heavy than the package with the SunSplash
typeface (M=3.84, SD=1.69, F(1,142)=2.84, p=.094, 7,°=.02). In addition, the interaction
between color and typeface on heaviness reached marginal significance (F(1,142)=3.22,
p=.075, 7,>=.02). The yellow package with AncientScript was perceived relatively less heavy
(M=2.62, SD=1.26) than the red package, irrespective of typeface (Mas=4.19, SDas=1.56;
Mss=4.17, SDss=1.83).

3.3.2. Main analyses

We tested our hypotheses by first running analyses of variance (a conservative approach) and
then by estimating a single integrated model capturing the overall conditional process
(moderation and moderated mediation; Edwards & Lambert 2007). Our hypothesis H3 suggests
an indirect effects model whereby health perception mediates the effect of typeface/color on

purchase intention, and this relation is qualified by health regulatory focus.
3.3.2.1. Influence on healthiness and purchase intention

A MANCOVA was conducted to test whether color and typeface treatments influenced the
dependent measures, controlling for attractiveness. All results are presented in Table 2. The
results showed marginal differences in healthiness perceptions between the two colors with
participants rating the yellow (vs. red) package as more healthy, and containing less sugar and

less calories. Regarding typeface, the product with AncientScript was perceived to contain
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slightly less calories than the product with SunSplash. No other differences reached statistical

significance.

Notably, we observed two marginally significant interaction effects of color and typeface on
perceived healthiness and sugar content. The yellow package with AncientScript was judged
the healthiest, whereas the red package with SunSplash was perceived to be the unhealthiest.
Regarding sugar content, simple main effect analysis revealed significant differences depending
on typeface within the yellow package design. The yellow product employing AncientScript
was rated as significantly less sugary than the yellow package with SunSplash. No differences
were observed within the red package.

Regarding purchase intention, no significant effects of typeface and color emerged.
Additionally, regressing perceived healthiness, sugar and calorie content, and attractiveness on
purchase intention revealed significant effects of healthiness (5=.34, t=4.43, p<.001) and
attractiveness (8=.45, t=6.50, p<.001, R%gj=.43).
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3.3.2.2. Health regulatory focus

Next, we examined whether the effects of the design cues were qualified by a person's health
promotion focus using the PROCESS macro (Hayes, 2012), while controlling for effects of
color, attractiveness, and prevention focus. Regarding the influence of typeface on healthiness,
moderation analysis showed a marginal interaction with the individual’s health promotion focus
(B=-.34, t=-1.95, p=.053). Figure 2 illustrates that the product with the less heavy typeface
(AncientScript) was perceived relatively similar irrespective of health promotion focus (mean
range from 2.10 to 2.27), whereas divergent health perceptions occurred for the more heavy
typeface SunSplash (mean range from 1.75 to 2.54). This effect is more pronounced for high
health promotion-focused consumers. Those individuals judge the product with SunSplash as
distinctively unhealthier than the product with AncientScript. No moderating effects were found

for color and health promotion focus, as was the case for health prevention focus.

3.3
S 28
gf Health promotion focus:
[
& 2.3 3.4
c %
= b ——4.2
g — ,
I 5
1.8 ——58
6.2
1.3
AncientScript SunSplash

Figure 2. Perceived healthiness depending on typeface and an individuals’ health promotion
focus (floodlight analysis using percentiles), controlling for covariates (Study 1).

3.3.3. Moderated mediation

To test for moderated mediation, an index of moderated mediation was estimated, following
Hayes (2015), again controlling for color, prevention focus, and attractiveness. Results showed
a significant indirect effect for typeface on purchase intention through health perceptions
depending on the health promotion focus of the individuals. Bootstrap (5000) results indicated
the index of moderated mediation to not include zero (95% CI: LL=-.38, UL=-.02). A floodlight
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analysis (Spiller, Fitzsimons, Lynch, & McClelland, 2013) of the conditional indirect effects at
different values of the moderator (10", 25", 50" 75" and 90" percentile) showed that the
mediation was significant for high health promotion-focused individuals only (90" percentile:
95% CI: LL=-.57, UL=-.03; see Figure 3).

Health Promotion Focus |

\ / Health Perception }\

B=-34.p=.053 B=46""

Typeface Direct effect: B=.17% | \
S P e al Purchase Intention
(-0.5=dncientSeript; 0.5=SunSplash) Index of indirect effect: B=-.16, 95% CI [-.38.-.02]
Conditional indirect effect at selected values of health promotion:
Percentile Value of moderator Coefficient (B) 95% CI
10t 34 20 [-.07..65]
25th 4.2 08 [-.12.38]
501 5.0 -05 [-.24..13]
75t 5.8 -18 [-.44:.00]
9Qth 6.2 -24 [-.57.-.03]

Figure 3. Graphical model showing the results of moderated mediation (Study 1, using
PROCESS, model 7). Note: B = unstandardized coefficient, Cl = confidence interval.

3.4. Discussion

Study 1 attests to the importance of color and typeface in influencing perceived healthiness of
a soft drink. While healthiness perceptions were generally low (perhaps due to the category),
applying more and less heavy typefaces and colors affected consumers’ healthiness perceptions
of the product, particularly with regard to sugar and calorie content. Different than in pretest 3,
the hypothesized direct effects of typeface weight on healthiness perception were supported
only for individuals with a strong health promotion focus. For these individuals, a heavier
typeface appeared to serve as a cue to unhealthiness, whereas people with a lower health
promotion focus were not sensitive to this (rather subtle) cue. This finding is in line with reports
that individuals with a strong promotion focus are more susceptible for using heuristics
(Friedman & Forster, 2001), especially regarding a product’s (un)healthiness (Gomez et al.,
2013). While the conventional tests of the moderating role of health regulatory focus revealed
only a marginal interactive effect, the bias-corrected bootstrap confidence intervals of the
moderated mediation analysis provide evidence for the moderating role of the health promotion

focus. Additionally, the bootstrapping procedure confirmed that the mediation depends on a
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moderator because the index of moderated mediation was significant (Hayes, 2015). Thus, as a
direct test, the index of moderated mediation (Hayes, 2015) clarified that under conditions of a
strong health promotion focus the typeface-driven healthiness perceptions are indeed passed on
to purchase intentions (confirming H2, and H3, for high health promotion-focussed

individuals).

Notwithstanding the marginal effects of the color manipulation in the expected direction (H1),
no moderating influence of health regulatory focus surfaced in combination with color,
rejecting H3p. Colors attract greater attention than typefaces and are therefore a more obvious
cue for inferring healthiness. Hence, package color consistently conveys (obvious) information
for individuals, regardless of their predominant health regulatory focus. Given the influence of
the color red on context-dependent approach-avoidance behavior (Meier, D’ Agostino, Elliot,
Maier, & Wilkowski, 2012) and accounting for red's ability to activate avoidance motivations
through learned associations and biological predispositions (Mehta & Zhu, 2009; Khan, Levine,
Dobson, & Kralik, 2011), this effect could have biased the results of the color manipulation.
Such an interpretation would be in line with red plates or cups reducing food intake (Genschow,
Reutner, & Wanke, 2012; Bruno, Martani, Corsini, & Oleari, 2013). This possibility may also
account for the interaction effect of color and typeface on sugar content. The red package
induced high sugar content perceptions regardless of typeface, indicating that red served as an
obvious unhealthiness cue. This is in line with research indicating that red is associated with
sweetness (Spence et al., 2015). Yellow, on the other hand, did not seem to cue any healthiness
perceptions. Although red and yellow are generally judged to be warm colors (Sharpe, 1974),
there is evidence that both colors elicit divergent warmth ratings, dependent on the product
(Fenko et al., 2010). The third pretest showed that the effect of color-induced heaviness
associations on perceived healthiness occur irrespective of warmth ratings. Hence, this effect

seems incremental and thus unique.

Notably, it was the influence of the more subtle typeface cue that was qualified by the
consumer’s health promotion focus. These findings deserved further investigation, which

motivated Study 2.
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4. Study 2
4.1. Objective

Study 1 provided initial evidence for the influence of typeface on perceived product healthiness,
and the moderating role of a person’s health promotion focus. Important to note, the study
employed explicit self-report measures with outcomes thus representing the result of careful
elaboration and conscious thought. At the point of sale, however, many decisions are made
spontaneously, guided by habits and intuition, particularly in a food context (Koster, 2009).
Thus, it seems plausible that non-verbal health cues may also exert their influence at an implicit
level. Building on research stressing the importance of implicit processes in consumer decision
making (Mai et al., 2015), Study 2 aims at elaborating the effect of typeface on health
perception by employing an Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz,
1998; see Mai et al. 2015 for application in the health domain). In addition, Study 2 extends to
the general category of sugary food products and contrasts the explicitly assessed relationships
between typeface, health promotion focus, and health associations against an implicit approach.
Nevertheless, we expect the nature of implicit effect of typeface to be in line with those
observed in Study 1: The influence of typeface on implicit health associations should be more

(less) pronounced for health promotion (prevention) focused individuals.
4.2. Method
4.2.1. Participants

Eighty students (Mage=26.7, SD=8.45, 72% females) were recruited at a public German
university and received a 5€-Coupon valid at a local shopping mall as an incentive for their
participation. All participants had normal or corrected-to-normal vision and were naive to the

purpose of the study.
4.2.2. Stimuli and procedure (IAT)

To assess the association strength between healthiness and sugary foods, the IAT examined
sugary and non-sugary food items as target categories, and employed words representing
healthy versus unhealthy as attribute categories. A pretest involved ten consumers (7 females,
age=27.2+12.28) who free-associated five sugary and five non-sugary foods as well as five
attributes coming to mind when thinking of the terms ‘healthy’ and ‘unhealthy’. The six most
frequently mentioned terms within each category were used in the subsequent IAT, and are

listed in Table 3. All terms were mentioned a minimum of 3 times.
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Table 3. Stimuli used in the Implicit Association Test (Study 2).

Sugary food Non-sugary food Healthy Unhealthy
Cola Vegetables Sporty Sick
Sweets Water Active Pale
Chocolate Bread Fit Fat

Cake Fish Happy Stressful
Ice cream Nuts Fresh Painful
Fruit juice Milk Strong Lazy

Upon arriving in the consumer behavior laboratory, participants were seated at a distance of
50cm in front of a 19 inch monitor with a resolution of 1280x1024. First, they assigned words
(i.e., food or health items) displayed in the center of the screen as fast and accurate as possible
to categories, specifically, the target concepts (i.e., sugary — non-sugary) and evaluative
attributes (i.e., healthy — unhealthy). Categories were displayed in the top left and top right
corners of the screen, and participants submitted their response by pressing the “E” key (for the
right category) or the “I” key (for the left category) on a standard keyboard. Whenever
participants submitted a wrong answer a red “X” popped upon the screen accompanied by the
instruction to correct the error in order to proceed to the next task. Participants were randomly
assigned to two conditions. Half of the participants viewed target category words in the less
heavy typeface (AncientScript), and the other half viewed words written in more heavy typeface
(SunSplash). Care was taken that the vertical space of the words covered equal space on the

screen (appr. 7.5%).

Closely following Greenwald, Nosek and Banaji (2003), the IAT consisted of seven blocks in
sequence (Table 4). Each block was preceded by short instructions briefing participants on
stimuli and response requirements for the categorization task. Two practice blocks allowed
participants training the assignment of target and attribute category. Then, two (in)congruent
blocks followed. Next, a practice block accustomed participants to reversed key assignments,
before block 6 and 7, the (in)congruent category-attribute associations of interest, concluded
the test. A paper-and-pencil questionnaire assessed individuals’ health regulatory focus, as well
as explicit attitudes towards sugary foods and personal information. Upon conclusion,

participants were debriefed, thanked and received their incentives.
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Table 4. Example procedure of the Implicit Association Test (Study 2).

Block Trials Function Left key Right key

1 20 Practice Sugary foods Non-sugary foods

2 20 Practice Healthy words Unhealthy words

3 40 Incongruent (critical block) Sugary foods + healthy ~ Non-sugary foods +
words unhealthy words

4 40 Incongruent (critical block) Sugary foods + healthy ~ Non-sugary foods +
words unhealthy words

5 20 Practice Non-sugary foods Sugary foods

6 40 Congruent (critical block) Non-sugary foods + Sugary foods + unhealthy
healthy words words

7 40 Congruent (critical block) Non-sugary foods + Sugary foods+ unhealthy
healthy words words

4.2.3. Explicit measures

General attitude towards sugary foods was assessed using two 7-point semantic differentials
scales (good-bad, positive-negative, a=.67). Health regulatory focus assessment was identical

to the one used in Study 1 (aprom=.84; aprev=.71).
4.3. Results
4.3.1. Preliminary analyses

Preliminary analyses revealed no effects of age and gender; these variables were not considered
further. This study was part of a more complex series of investigations which employed another
IAT protocol. To avoid order effects, we counterbalanced the order of the sugary/non-sugary
food IAT and the IAT protocol that is unrelated to this study.

4.3.2. AT results

Calculating an individual IAT index of automatic associations (the so called D-score) followed
the procedure developed and validated by Greenwald et al. (2003). A positive D-score indicates
faster response latencies for compatible trials (indicating that non-sugary foods are considered
healthier than sugary foods), a D-score of zero indicates no specific associations in neither
direction, and a negative D-score indicates faster responses for incompatible combinations
(non-sugary—unhealthy, sugary—healthy). In general, response latencies (RLs) were
significantly shorter for congruent trials (RL: M=1003.40 ms, SD=244.66 ms), than for
incongruent trials (RL: M=1321.30 ms, SD=384.09 ms; D=.52, SD=.49, t(79)=9.60, p<.001,
Cohen’s d=2.16).
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4.3.3. Effects of typeface on implicit associations

It is generally accepted that reaction times towards visual stimuli are influenced by perceptual
fluency (Unkelbach, 2007), an antecedent of attractiveness (Winkielman, Halberstadt,
Fazendeiro, & Catty, 2006; Orth & Wirtz, 2014). A t-test showed no significant differences
(t(78)=-1.06, p=.293, Cohen’s d=.23) between typefaces in terms of response latencies in the
first IAT block, indicating that IAT effects cannot be explained by differences in fluency. In
addition, an ANCOVA, with IAT sequence as a covariate, yielded no statistical differences in
implicit associations between the two typeface conditions (Diight=.53, SDiight=-55; Dheavwy=.51,
SDheavy=.42; F(1,77)=.393, p=.532, #p?=.01).

4.3.4. Relationship between explicit and implicit attitudes

To examine whether implicit associations between healthiness and sugary foods relate to
explicit attitudes towards sugary foods, we correlated the implicit measure (D-score) with the
explicit one (attitude). No correlation was found (r=-.07, p=.538). Furthermore, the attitude
scale’s mean (3.12; SD=1.13) suggests a slightly negative explicit attitude towards sugary
foods. Taken together, the findings support the notion that explicit and implicit evaluations of

sugary foods reflect different cognitive modes.
4.3.5. Moderating effect of health regulatory focus

The moderating role of health regulatory focus was tested using hierarchical regression analysis
yielding a marginal interaction effect for health promotion focus (=-.21, t=-1.89, p=.063), and
no interaction effect for health prevention focus (see Table 5 and Figure 4 for full results). D-
scores indicated shorter response latencies in the compatible blocks for high health promotion-
focused individuals when they viewed AncientScript, whereas latencies decreased for low
health promotion-focused individuals. In general, AncientScript induced a wider range of
association strengths for different levels of health promotion focus (D-scores from .35 to .72),
whereas SunSplash related to a more narrow range (D-scores from .45 to .59). Accordingly, a
less heavy typeface represents a subtle health cue at implicit levels for consumers with a strong
health promotion focus, whereas a heavier typeface relates to weaker associations between

healthiness and sugary foods regardless of the subject’s health promotion focus.
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Table 5. Hierarchical regression models for health promotion focus, health prevention focus,
and explicit attitudes towards sugar, including covariates, on the IAT D-score (Study 2).

Model 1 Model 2 Model 3
s t p s t p p t p
D-score
Typeface (-0.5;0.5) -.08 -76 .450 -.07 -68 .501 -.06 -59 .560
Health promotion focus 12 1.07 .287 A1 97 .336 .09 .86 .395
Typeface x health promotion focus -19 -1.78 .080 -20 -178 .079 -21  -1.89 .063
Task order -33 -3.05 .003 -33 -3.00 .004 -31  -2.89 .005
Health prevention focus .05 43 .668 .09 .80 429
Typeface x health prevention focus .03 29 771 .06 52 .605
Explicit attitudes towards sugary foods A1 1.01 .317
Typeface x explicit attitudes towards .18 1.69 .095
sugary foods
RZa4. 14 12 14

Note: Variables were standardized prior to analysis.
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Figure 4. Implicit health associations with sugary and non-sugary foods as a function of
typeface and an individuals’ health promotion focus, controlled for covariates (floodlight
analysis using percentiles, Study 2).

Results also revealed a marginal interaction effect of typeface and explicit attitudes for sugary
foods on implicit health associations for sugary foods when controlling for task order, health
promotion and health prevention focus. As shown in Figure 5, a person’s general attitude
towards sugary foods influences associations only under conditions of a heavier typeface. Here,
a more positive attitude towards sugary foods correlates with shorter reaction times in

compatible blocks, indicating stronger associations between sugary foods and unhealthiness,
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and between non-sugary foods and healthiness, respectively. This result corroborates Study 1

and the finding that associations with SunSplash operate on a more explicit level.

0.8

Explicit attitudes
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Figure 5. Explicit attitude towards sugary foods moderates the effect of typeface on implicit
health associations with sugary and non-sugary foods, controlled for covariates (floodlight
analysis using percentiles, Study 2).

4.4. Discussion

Study 2 reveals that the direction of the influence of typeface weight on implicit health
associations is in line with the effects found using explicit measures, even if no direct influence
of typeface on implicit associations emerged. As in Study 1, the effect occurs only for
individuals with a high health promotion focus. For these individuals, the less heavy typeface
leads to stronger implicit associations between sugary foods and the concept of unhealthiness
(and non-sugary foods and healthiness), whereas a heavier typeface weakens such associations.
This finding suggests that individuals who pursue good health are more susceptible to subtle

design cues such as typeface, even at implicit levels.

Additionally, the results hint at package typeface moderating the relationship between explicit
attitudes towards sugary foods and implicit health associations. The less heavy typeface appears
to serve as a baseline, evoking only weak implicit associations between sugary foods and
unhealthiness, whereas the heavy typeface strengthens these associations, especially for

individuals with positive attitudes towards sugary foods.
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5. General discussion
5.1. Theoretical contributions and practical implications

Two studies examined how two package design elements differing in visual weight affect
healthiness perceptions on explicit and implicit levels, including the moderating role of health-
specific regulatory focus. In line with our expectations, and adding to the growing body of
literature on metaphorical embodiment of design (van Rompay, de Vries, Bontekoe, & Tanja-
Dijkstra, 2012; Sundar & Noseworthy, 2014), color affected perceived healthiness, sugar
content, and calorie content. In contrast, typeface alone does not convey healthiness (or lack
thereof). Instead, typeface effects appear to depend on a person’s health regulatory focus.
Consumers with a more pronounced health promotion focus perceived a product with a less
heavy typeface as healthier which, in turn, increases their intent to purchase. This finding is in
line with research showing that a promotion focus enhances the reliance on heuristics instead
of elaborated cognitive processing (Pham & Avnet, 2009). Based on a reaction time
measurement, Study 2 also hints at the fact that typeface signals healthiness implicitly under
conditions of a high health promotion focus. Given that implicit processes guide consumer
decision making (Friese, Wanke, & Plessner, 2006; Mai et al., 2011), our findings should appeal
to marketing managers, because changing even a single design element can alter a product’s
symbolic meaning. Especially for health promotion-oriented consumers, symbolic meaning
differs depending on whether the cue is processed at the cognitively controlled level (explicitly
a heavier typeface serves as a cue to unhealthiness) or at a more automatic, non-conscious level

(implicitly a less heavy typeface serves as a cue to healthiness).

Our findings shed first light on the relevance of non-verbal design characteristics in the field of
health communication. Regarding color, evidence highlights its impact on liking (e.g., Ares &
Deliza, 2010), taste perception (e.g., Spence et al., 2015), sweetness (Piqueras-Fiszman,
Alcaide, Roura, & Spence, 2012), and on consumption amount (Genschow et al., 2012). We
extend these findings by demonstrating that color — as a rather vivid attention grabbing cue — is
also capable of generating healthiness perceptions. Even though no mediating effect of
healthiness in the color - purchase intention relationship emerged, the color’s marginal direct
effect on perceived sugar and calorie content is noteworthy, offering a novel perspective to

reports of color effects on food intake (Genschow et al., 2012).

Typeface, on the other hand, can influence recall of advertising claims (Childers & Jass, 2002),
alter brand impressions (Henderson et al., 2004), and communicate personality (Grohmann,
Giese, & Parkman, 2012; van Rompay & Pruyn, 2011). Our results offer first evidence that
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typeface associations may spill over to product-related qualities (i.e., healthiness), at least under
specific conditions. Extending research on health regulatory focus (Gomez et al., 2013), our
work implies that health promotion-focused consumers may be more susceptible to design
characteristics that carry subtle symbolic meaning, even when processing occurs outside
consumer’s awareness. Although we hypothesized more pronounced effects for health
promotion focus and less pronounced effects for health prevention focus, results show that
perceived weight is transferred to healthiness perception for high health promotion-focused
individuals only. In general, promotion-focused individuals rely stronger on affective and non-
cognitive information in the judgment process (Pham & Avnet, 2004; 2009), making them apt
to use heuristics (e.g., metaphors) and more likely to find symbolic meaning (Jia & Smith,
2013), for example in advertisement visuals (Zhu & Meyers-Levy, 2007). According to our
findings, individuals with a strong health promotion focus tend to evaluate products with a less
heavy typeface as healthier and products with a heavier typeface as unhealthier, both explicitly
and implicitly. As both cognitive modes are different and thus unique, the results of the implicit
associations diverge somewhat from those obtained by explicit evaluations. Implicitly,
promotion-focused individuals tend to infer more information from the relatively thin and
delicate typeface. Explicitly, however, they draw conclusions based on heavier typefaces. We
speculate that this finding could be explained with shared stereotypical knowledge. It may be
socially acceptable to infer negativity from a thick and heavy typeface because of its
connotations with the concept fat. Hence, consumers may—unconsciously or otherwise—be “on
guard” for thin and light (product) properties due to their association with healthiness. These
distinct inferential mechanisms at the different cognitive levels merit attention and provide an

interesting starting point for future research.

Regarding explicit attitudes towards sugary foods, a heavier typeface leads to counterintuitive
findings. The more positive the attitudes towards sugary foods, the stronger are the implicit
associations in the congruent IAT blocks (e.g., non-sugary=healthy). Explicitly, a heavier
typeface served as a cue to unhealthiness (Study 1). Implicitly (Study 2), this typeface activated
strong associations with unhealthiness and sugary foods, particularly for individuals who
explicitly expressed their liking of sugary foods. This outcome implies that, although those
individuals like sweets and may therefore consume them ardently, they are more aware of their
unhealthiness, but avoid thinking about this issue. Being confronted with the heavier typeface
in the IAT appears to non-consciously activate this knowledge, so that the non-sugary food —

healthiness link became more pronounced.
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In consequence, using a heavy or bold typeface for sweet and sugary foods may backfire for
products marketed at consumers who actually enjoy eating them, by reminding them of the
product’s unhealthiness and by bringing the concept of healthy eating or dieting to attention.
Employing typefaces high in weight on healthy (i.e., less sugary) foods may also have
ambiguous effects. According to our findings, a product may appear unhealthier when using a
heavier typeface, with stronger health associations evoked for non-sugary food. A relatively
thin and delicate typeface, on the other hand, appears to relate to healthier product perceptions,
but primarily at subconscious levels. Thus, marketers are well advised to consider the different

roles of more (vs. less) heavy visual cues and pretest food product packages carefully.
5.2. Limitations and avenues for future research

This paper provides a first step towards disentangling the effects of symbolic cues on
healthiness perception. Yet, caution is advisable not to overextend conclusions based on the

results of our investigations.

First, design elements differ in more aspects than heaviness. For example, the color red can
elicit approach (Meier, D’Agostino, Elliot, Maier, & Wilkowski, 2012) or avoidance
motivations (Metha & Zhu, 2009), and is generally associated with a sweet taste (Spence et al.,
2015). Additionally, taste identification and intensity is known to fluctuate as a function of
color (Spence, Levitan, Shankar, & Zampini, 2010; Spence et al., 2015). Taste perception was
not accounted for in this study. Furthermore, consumers prefer rounded elements in design,
supposedly induced by a threat from angular, sharp designs (Bar & Neta, 2006; Westerman et
al., 2012). Roundness could have biased the perception of typefaces in this study, because

SunSplash is markedly rounder than AncientScript.

Although the effects of typeface weight are consistent across our studies, some caution seems
warranted regarding the proposed mechanism. The pretests identified two typefaces as
prototypical representatives of a heavy or light typeface. AncientScript was consistently
perceived relatively lighter than SunSplash across all studies. In absolute terms, however,
heaviness perceptions of AncientScript were less clear-cut in Study 1. There, the applied
heaviness measure was not specific to typefaces or colors but instead related to the actual food
packaging as a whole. Elemental (typeface) effects therefore may have been weakened (Orth &
Malkewitz, 2008). Possibly, AncientScript was perceived rather neutral and the observed effects
were primarily driven by typeface heaviness (i.e., by SunSplash). Given that the stimuli
selection was based on established protocols (Henderson et al., 2004), it could be a feature

inherent to thin and delicate typefaces that, lacking direct comparison with a heavier
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counterpart, participants may have experienced difficulties to assess weight and, ultimately,
their absolute weight evaluations shifted towards the midpoint of the scale. Nonetheless, even
though both typefaces evoked only small perceived differences in weight, high and low health
promotion-focused individuals differed in typeface perceptions. Thus, future research should
focus on typefaces that are even more extreme prototypes of the opposing endpoints of the

lightness/heaviness continuum to corroborate our findings.

Regarding overall attractiveness, more attractive designs trigger higher willingness to pay
(Bloch, Brunel, & Arnold, 2003), influence preferences (Orth & Malkewitz, 2008), and steer
product choice (Reimann, Zaichkowsky, Neuhaus, Bender, & Weber, 2010). Still, when
controlling for attractiveness, a heavier typeface’s negative influence on product healthiness
remains. Given that rounded typefaces relate to sweet taste (Velasco, Woods, Hyndman, &
Spence, 2015), and sweet taste conveys added sugar, it cannot be excluded that the
corresponding association with unhealthiness has biased our results.

The key premise of our research is that heaviness, through metaphors, relates to healthiness, in
line with studies on product image weight (Deng & Kahn, 2009), ‘light’ cigarette packages
(Connolly & Alpert, 2014), and anecdotal metaphors (Lupton, 1996). The reason that typefaces
differ in their perceived weight might be explained by their form, and ‘fatness’ (Henderson et
al., 2004). The mechanisms for consumers equating colors with heaviness are less understood,
though. While this relationship is corroborated in this research as in others (Pinkerton &
Humphrey, 1974; Locher et al., 2005), plausible explanations for the mechanism are still
missing. Our speculations center on metaphors (e.g., intense equals heavy, bright equals light)
as a plausible mechanism, and future extensions could fruitfully integrate our approach with
synesthetic metaphors (Marks, 1996; Yu, 2003).

To our knowledge, this is one of the first studies to apply the health regulatory focus construct
(Gomez et al., 2013). Finding meaningful effects where employing the general regulatory focus
scale failed to detect influences (van Kleef et al., 2005; Vartanian et al., 2006) underlines the
importance of this domain-specific construct. However, in the light of common pitfalls of
statistical inference making, especially regarding near-significant results (Lakens, 2015) and
multiplicity issues in multivariate research (Cramer et al. 2015), our results should be
interpreted with great caution. However, as we employed directional hypotheses, where one-
tailed testing is regarded as more appropriate (Cho & Abe, 2013), our use of two-tailed testing
adds a conservative note to the results. Moreover, as a conservative test of accepting (or

rejecting) our hypotheses and responding to the growing calls for contingent ways of testing
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hypotheses, we employed a two-criterion approach consulting multiple criteria. The bias-
corrected bootstrap procedure (Hayes, 2013; 2015) confirms the interaction effect and the
bootstrapped index of moderated mediation confirms the moderated mediation. Nevertheless,
future studies are needed to substantiate the moderating role of health regulatory focus in food

decision making.

Although deemed both a strength and a limitation (Karpinski & Steinman, 2006), IATs allow
for interpretation of the results only in relation to a comparative category. No conclusions can
thus be made about the absolute strength of single associations (Greenwald & Farnham, 2000).
Future research could employ different or additional implicit measures, especially the single-
category IAT (Karpinski & Hilton, 2001), which is capable to facilitate interpreting single

associations between concepts and attributes.

Finally, previous research revealed an implicit unhealthy = tasty heuristic in consumers’ minds
(Raghunathan, Naylor, & Hoyer, 2006; Mai & Hoffmann, 2015). Because we found an
influence of typeface on the association between sugar and unhealthiness, future studies could
investigate whether manipulating a design has the potential for changing the strength of the
unhealthy = tasty associations. Our work offers a first step towards answering these questions,
and we hope to encourage researchers to pursue the question in what ways design features can

override or alter existing health associations.
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Abstract

Integrating research on human body shapes with studies of health cues in food package design,
this research explores how package shapes (slim versus less slim) impact consumers’ evaluation
of food healthiness. Adopting a self-referencing perspective shows that slim packages relate to
foods being evaluated as more healthy, especially with female consumers whose bodily
characteristics mark them as being not thin. Using packages designed to mimic human body
shapes Study 1 shows that slimness effects depend on consumer gender and body mass index
(BMI): the heuristic that slim packages contain more healthy foods becomes more pronounced
with women and increasing BMI. Study 2 replicates these findings and offers process evidence
for self-referencing as a mediator of the package slimness - healthiness evaluation. Together
the findings highlight package slimness as an important cue to healthiness and aid marketers

and designers in better matching packages to target audiences and products.

Keywords: package slimness, BMI, gender, healthiness perception, self-referencing
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1. Introduction

Obesity is a growing concern in western societies (Swinburn et al., 2011; WHO, 2016), with
consumption of unhealthy foods thought to be a major culprit (WHO, 2003). To make
consumers aware of (un)healthy foods, a common public policy involves placing explicit
nutritional information and extensive labels on food packages; results, however, remain
inconclusive at the least (Roberto et al., 2012). To overcome limitations inherent to explicit
approaches researchers have recently started investigating the potential of more subtle design
cues on food packages. For example, specific expectations regarding content can be triggered
by package color (Becker, van Rompay, Schifferstein, & Galetzka, 2011), typeface (Henderson,
Giese, & Cote, 2004), product pictures (Machiels & Karnal, 2016), and shape (van Rompay &
Pruyn, 2011). Product characteristics inferred from such cues include the extent of food
processing (Machiels & Karnal, 2016), luxury (van Rompay & Pruyn, 2011), and healthiness
(Fenko, Lotterman, & Galetzka, 2016; van Rompay, Deterink, & Fenko, 2016). Ultimately,
these evaluative inferences affect behavior such as food choice (Gutjar, de Graaf, Palascha, &
Jager, 2014), purchase intention (Ares, Besio, Giménez, & Deliza, 2010), and amount
consumed (Argo & White, 2012; Madzharov & Bloch, 2010).

Healthiness perceptions in particular can be evoked by the use of light colors and light-weight
typefaces on packages (Karnal, Machiels, Orth, & Mai, 2016; Mai, Symmank, & Seeberg-
Elverfeldt, 2016; Tijssen, Zandstra, de Graaf, & Jager, 2017) as both design cues can trigger
associations with lightness and thereby activate the concept of healthiness. Further linking
slimness with healthiness, tall (vs. wide; Koo & Suk, 2016) as well as slim (vs. thick; Fenko et
al., 2016) package shapes can induce health-related associations. Both cues, package size and
slimness, may function by referring to the human body and thus taking advantage of human
associations derived from shapes. In line with this thinking, studies on the role of human body
shapes in advertisements report positive effects of slim (vs. overweight) endorsers on brand and
product evaluations (Aagerup, 2011; Melbye, Hansen, & Onozaka, 2015; Watson, Lecki, &
Lebcir, 2015). Female consumers are especially likely to make the corresponding inferences
(Keh, Park, Kelly, & Du, 2016; Peck & Loken, 2004), possibly in reference to their own body
(Bergstrom, Neighbors, & Malheim, 2009).

To date, only scant research has addressed the issue of a package’s slimness as a possible driver
of healthiness perceptions. Given likely differences between the use of subtle design cues on
packages and the explicit posing of human endorsers in advertisements, this work integrates

studies on human body shape effects with research on visual cues to healthiness in food
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packaging. Specifically, it aims at showing how and when mimicking humanoid shapes in
package design can impact food healthiness perception. Two studies provide evidence for (1)
the base effect of package slimness on product healthiness perception, (2) the role of self-
referencing as a process explanation, and (3) consumer body shape and gender as boundary
conditions. Using packages that closely mimic human body shapes, Study 1 establishes the
package slimness — product healthiness relationship contingent on a person’s gender and body
shape. Study 2 then corroborates effects in the presence of control variables and offers evidence

for self-referencing as a process explanation.

Conceptual Framework
1.1 Bodily shape as a cue to healthiness

The ubiquitous portrayal of thin and ultrathin models in the media has a profound impact on
people's ideal selves (Gagnard, 1986; Labre, 2005). Over the past decades, consumer perception
of their ideal selves shifted from a voluptuous and curved body — the endomorph type — to the
current ‘thin' ideal of a slim, ectomorph body. In contrast, growing obesity rates worldwide
(WHO, 2016) suggest that people's actual body shapes may not have changed accordingly,
indicating a gap between actual and ideal bodily figures (Garner, Garfinkel, Schwartz, &
Thompson, 1980). Yet, the notion of an ideal body shape appears to be deeply entrenched in
the human mind, as indicated by positive implicit attitudes towards thinness, and strong
negative implicit attitudes towards fatness (Schwartz, Vartanian, Nosek, & Brownell, 2006;
Vartanian, Peter Herman, & Polivy, 2005). Especially females quickly associate the concept of
goodness with pictures of slim legs (rather than thick thighs; Watts, Cranney, & Gleitzman,
2008). Similarly, whole-body photos of normal-weight individuals yield more positive attitudes
than photos of overweight individuals (Roddy, Stewart, & Barnes-Holmes, 2010). Moreover,
within the advertising domain, slim models evoke more positive attitudes, higher credibility
and lead to higher purchase intention than curvy models (D'Alessandro & Chitty, 2011; Hafner
& Trampe, 2009; Melbye et al., 2015). Taken together, these findings indicate a strong “thin-

is-good” stereotype in consumers’ minds.

Thin body shapes also relate positively to health associations (Chrysochou & Nikolakis, 2012;
Katz et al.,, 2004), suggesting an extension of the “thin-is-good” to a “thin-is-healthy”
stereotype. Disregarding possible medical conditions this thin-is-healthy association may be
grounded in the notion that being overweight or even obese may be associated with an
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unhealthy lifestyle and overconsumption (Crandall, 1994). For instance, displaying overweight
models in health campaigns increases intentions for healthy behaviors (Lawson & Wardle,
2013) and the presence of overweight customers decreased food consumption (McFerran, Dahl,
Fitzsimons, & Morales, 2010a). Similarly, negative healthiness associations elicited by an
overweight human model relate to decreased liking and purchase intention for the advertised
food product (Chrysochou & Nikolakis, 2012; Westover & Randle, 2009). Together, these
findings suggest that consumers may infer healthiness from human body shapes to further effect
behavioral intention. Notably, humanoid shapes (rather than silhouettes of real people) may be
able to function in similar ways by activating concepts of health and healthiness. Research in
this area is scant with initial evidence suggesting that exposure to skinny humanoid shapes can
decrease consumption of unhealthy foods (Brunner & Siegrist, 2012) and can encourage choice
of healthy snacks (Stampfli & Brunner, 2016). The possibility that associations evoked by
package shapes may spill over to affect food product perception (e.g., healthiness) is supported,
however, by findings that products in slim, angular packages are thought to be healthier than
products in thick, round packages (Fenko et al., 2016). For instance, products in slimmer (vs.
wider) containers are perceived as having less calories and thus as being healthier (Koo & Suk,

2016). However, process mechanisms and boundary conditions are not yet understood.

Taken together, extant research suggests that consumers make implicit as well as explicit health
inferences based on both the human physique and shapes that closely resemble it. Extending
these findings to the design of food packages suggests that a package’s shape, especially its
slimness, may activate health inferences that spill over to impact consumer perception of a
product’s healthiness. Integrating research on consumer response to human body shape with
research on visual package design, we thus expect package shapes that resemble a slim (less

slim) human body to relate to the product being perceived as more (less) healthy. Formally:

H1: Slim (vs. less slim) package shape enhances (decreases) consumers’ food healthiness

perceptions.
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1.2 The role of consumer gender and BMI

Regarding health behavior, women have exhibited a healthier lifestyle than men (Bothmer &
Fridlund, 2005), place higher importance on healthy eating (Wardle et al., 2004), and are also
more inclined to restrict their food intake, undergo a diet, and be less satisfied with their body
(Beardsworth et al., 2002; Joseph et al., 2016; Vila-Lopez & Kuster-Boluda, 2016). These
differences have been attributed to women’s greater concerns for their weight and a
preoccupation with achieving the “thin-ideal”. The importance of this thin ideal is further
underscored by the finding that women pay more attention towards slim women than they pay
to overweight women (Joseph et al., 2016). Similarly, women who are dissatisfied with their
own body show more attention to thin female bodies, and deem them more attractive (Cho &
Lee, 2013), possibly due to a shape-attentional bias. In line with this thinking, females react
more sensitive to the body shapes of waitresses (McFerran, Dahl, Fitzsimons, & Morales,
2010b) and product endorsers (Keh et al., 2016), again because they are possibly more
susceptible to visual body cues than are men. This increased visual sensitivity may be grounded
in the human desire to self-evaluate oneself through comparison with others (Festinger, 1954),
a desire that seems especially pronounced with women. For example, women automatically
compare themselves with models portrayed in advertising or in the media (Richins, 1991),
resulting in an increased body dissatisfaction as an outcome of comparisons with ultra-thin
fashion models (Groesz, Levine, & Murnen, 2002), especially for women high in BMI
(Bergstrom et al., 2009; D'Alessandro & Chitty, 2011). Additionally, BMI has been found to
impact effects of models’ body sizes for women, but not for men (Keh et al., 2016). Taken
together, these studies indicate that women refer to their own body weight and shape when
comparing with other humans. Hence, the outcome of a comparison process should depend on
the actual body of the woman. This thinking is consistent with findings that slim (versus
overweight) individuals have more pronounced negative implicit attitudes towards overweight
people (Schwartz et al., 2006). Regarding health associations, exposing obese women to images
of overweight models yields above-average judgments of the model as being healthy
(Chrysochou & Nikolakis, 2012). Generally, being overweight (i.e., having a Body Mass Index
[BMI] greater than 25; WHO, 2017) plays a crucial role in attention to food and body shape
cues, again, more so with women. Using dot-probe tasks, eye-tracking and imaging techniques
(such as fMRI), various studies have shown that high BMI women pay more attention to food-
related stimuli compared to normal-weight women (Castellanos et al., 2009; Nijs, Muris, Euser,
& Franken, 2010; Yokum, Ng, & Stice, 2011). Together these findings imply that women more

123



Chapter 5: Shaping Up

than men should infer product healthiness from a package shape and should refer to their own

body shape when doing so. Therefore:

H2: Individual BMI moderates the effect of package slimness on product healthiness such that

the positive effect of slim shapes on healthiness increases as BMI decreases.

H3: Gender will moderate the effect of package slimness on healthiness (moderated by BMI)

such that effects will be more pronounced with women, and will be attenuated with men.
1.3 Self-referencing as reaction to package shape exposure

Self-referencing functions as a cognitive processing strategy (Burnkrant & Unnava, 1995)
where incoming information is associated with previously stored information about the self in
order to aid interpretation of the stimulus (Debevec & lyer, 1988). For example, a landscape in
an advertisement can remind viewers of a personal favorite place, or the ethnicity of an
advertisement model can activate a person's awareness of their own ethnicity (Martin, Lee, &
Yang, 2004). Thus, using self-relevant information in marketing communications may induce
spontaneous self-referencing, which increases attention, enhances the effectiveness of the
advertisement (Debevec & lyer, 1988), and induces positive effects on evaluations (Debevec
& lyer, 1988; Debevec & Romeo, 1992).

Research on human body shapes highlights that exposure to advertising models can lead to
spontaneous self-referencing, in turn influencing attitudes towards the ad and the advertised
product (Martin et al., 2004; Martin, Veer, & Pervan, 2007). Specifically, viewing models of
different body sizes, women are more prone to self-referencing (Berg, 2015; Peck & Loken,
2004). Peck and Loken (2004) argue that exposure to different-sized models leads individuals
to have positive or negative thoughts about themselves. In line with this thinking, the authors
demonstrated that oversized models activate positive thoughts in women, whereas slim models
produce more negative thoughts leading to more negative ratings of the advertisement.
Combining these findings with women’s higher sensitivity to shape-related cues (Brunner
& Siegrist, 2012), suggests that exposure to package shapes mimicking female body shapes
should activate self-relevant thoughts in women. Hence, exposure to diverging package shapes
(differing in slimness) should lead to varying levels of self-referencing. Integrating this line of
thought with the previously discussed influence of women’s BMI on the evaluation of human
models (i.e., Keh et al., 2016) implies that a package shape more similar to a person's own body

shape should increase self-referencing.
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In related contexts, self-referencing has been found to mediate effects of verbal and visual
information (Debevec & Romeo, 1992), sex-role portrayals (Debevec & lyer, 1988), decorative
models (Berg, 2015), and, most importantly, of models body size (Martin et al., 2007) on
attitudes and preferences. These findings suggest that self-referencing induced by package

shapes should influence subsequent product perceptions. Therefore:

H4: Self-referencing mediates the effect of package slimness on product healthiness perception.

2. Study 1
2.1 Objective

The purpose of Study 1 was to test H1 and the claim that slim vs. less slim package shapes
induce healthiness perceptions in a food products context. Additionally, the roles of

participants’ BMI and gender (H2, H3) were examined.
2.2 Method
2.2.1 Design and Stimuli

Study 1 employed a one-factorial (slim vs. less slim package) between-subjects design.
Accounting for Fenko et al.'s (2016) finding of no interaction between package shape and
product category (healthy vs. unhealthy) on healthiness perceptions, we focused on healthy
foods. A smoothie was chosen as example product, because smoothies are little processed
blends of inherently healthy ingredients such as raw fruits and vegetables with only water or
milk added (McKinley, 2005; Oyebode, Gordon-Dseagu, Walker, & Mindell, 2014). Moreover,
smoothies are considered healthy products by the general population (Szocs & Lefebvre, 2016).
The packages of the smoothie were designed to resemble female body shapes to account for
findings that women are more susceptible to visual body cues (Joseph et al., 2016) and shape-
induced comparison (Keh et al., 2016). Doing so additionally enables more directly comparing
results with previous findings on human body shape research. The slim package was created by
mimicking the shape of a slender female body, ‘long legs’ and a ‘high waist’. In contrast, the
less slim package was designed to resemble an overweight female body, small and rather round.
Since women find the “hourglass” body shape (a waist-to-hip-ratio of 0.7) most attractive, most
feminine and most healthy (Singh & Young, 1995), both packages were designed to resemble
this “hourglass” shape. Further, to avoid a possible bias in volume perception (Wansink & van

Ittersum, 2003) packages were designed and labeled to contain identical amounts of 330 ml

125



Chapter 5: Shaping Up

(see Table 1 for stimuli). Special care was also taken to ascertain that the labels on both

packages covered an identical area of white space.

Table 1: Stimulus Overview for Study 1 and 2

Stimuli

Study Slim stimulus Less slim stimulus

1
fruithie
N\~
2

2.2.2 Sample and Procedure

A total of seventy eight participants (45 females; Mage = 26.50; SD = 7.43 Mpgwm = 22.88, SD

= 2.94) were recruited on campus of a large university under the guise of a new product test.

Upon agreement, participants viewed one randomly assigned packages (slim vs. less slim) for
the fictitious brand “fruithie”. After examining the new product, participants completed
questions about the smoothie, and indicated their age, gender, height and weight. Gender was
balanced across the experimental conditions. Participants’ height and weight were used to
calculate their Body Mass Index (BMI). As an indicator of a person's body shape, the BMI
reflects the height-to-weight ratio of a person (calculated by dividing a person’s weight in kg
by the square of the height in meters) and is frequently used to classify underweight (<18.5),
normal weight (18.5 — 24.9), overweight (> 25.0), and obesity (> 30.0) in adults (WHO, 2017).
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Since increases in BMI are related to increases in body fat, the measure is commonly used as
an indicator of risk of illness (WHO, 1995; 2017). However, because increases in body fat
correlate with changes in body shapes, BMI was used as a proxy for investigating if reactions

to package shapes are contingent on consumers’ body shapes.
2.2.3 Measures

Product healthiness was assessed through the items healthy, nutritious, high in vitamins, low in
calories, low in fat and high in fibers (alpha = .71). Given that the visual attractiveness of a
package design can influence product-related judgments (Bloch, Brunel, & Arnold, 2003;
Giese, Malkewitz, Orth, & Henderson, 2014), and because physical attractiveness in humans is
related to perceived health (Nedelec & Beaver, 2014), participants also indicated how attractive
they found the package. Even though stimuli were designed to explicitly mimic a female body,
feminine perceptions may differ depending on the “body size” of the package. Since stronger
feminine perceptions have affective and behavioral consequences (van Tilburg, Lieven,
Herrmann, & Townsend, 2015), participants additionally rated how feminine they found the
package to be. Last, credibility of the brand package was assessed, as slender bottles are more
prototypical in the smoothie category. All measures were assessed on 7-point Likert scales
ranging from ‘strongly disagree’ (1) to ‘strongly agree’ (7). Table 2 holds descriptive statistics

and correlations for all measures.

Table 2: Correlation, means, and standard deviations for variables utilized in Study 1.

Variable 1 2 3 4 5 6 7 8
1. Package Shape

2. Healthiness Perception -12 -

3. BMI 14 -.18 -

4. Gender -.10 -.05 -26" -

5. Age .09 -21 .18 A1 -

6. Package Attractiveness -.26" .38 -11 02 -11

7. Feminine Perception -.01 19 -13 .04 -04 A2

8. Credibility -.05 50" -.16 06 -23" 587" 26"

M - 464 2288 - 26.50 4.18 5.46 4.71
SD - .89 2.94 - 7.43 1.38 1.42 1.34

Note: p <.10*, p<.05%, p <.01™, p <.001™"

2.3 Results

To test the influence of package shape on product healthiness (H1) and the claim that the shape-
healthiness relationship is contingent on consumer's BMI (H2), and gender (H3), a moderated
moderation model was tested (Model 3, PROCESS; Hayes, 2013). Package shape (dummy
coded: slim package = 0, less slim package = 1) was the independent variable, BMI the
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continuous primary moderator, gender (dummy coded: males = 0, females = 1) the secondary
moderator, and healthiness perception was the dependent variable. Respondent age, package
attractiveness, femininity, and credibility were included as covariates. Prior to estimating the
model, the independent and moderator variables were mean centered. Table 2 presents the
results. The direct effect of package shape on healthiness perception was not significant (B = -
24, SE = .19, t=-1.25, p =.217). However, in line with predictions, the three-way interaction
between package shape, participants’ BMI, and gender was marginal significant (B = -.29, SE
=.15,t=-1.98, p =.052). Closer examination of the two-way interactions between shape and
BMI revealed that BMI significantly moderated the shape-healthiness relationship with females
(B =-.20, SE = .08, t =-2.39, p =.020, Clgs = -.364 to -.033), but not with males (B = .09, SE
=.12,t=.73, p = .466, Clos = -.155 t0 .335). Applying the Johnson-Neyman Technique further
showed that the conditional effect with females is significant for BMI scores of 22.31 and above
(42% of the female population). Specifically, women with a moderate to high BMI perceived
the smoothie displayed in a slim package as healthier than the one in the less slim package (e.g.,
for BMI = 25: Mgiim = 5.14 vs. Miess siim = 4.10), whereas no such differences emerged for

women with lower BMIs (see Figure 1 and Table 3).

5.5

(6}

Package shape:

slim

less slim

Product Healthiness
i
(]

N

3.5
19.1 20.6 21.7 23.5 24.9

Female BMI

Figure 1: Perceived healthiness depending on package shape and BMI for women, including
covariates. Note: Figure displays non-centered values. However, variables were mean centered
prior to analysis.
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Table 3: Results of testing moderated moderation (Study 1, Model 3, PROCESS; Hayes, 2013)
where BMI which is additionally moderated by gender moderates package shape effect on
healthiness perception with respective covariates. Variables were mean centered prior to
analysis.

Healthiness Perception

Coeff (SE) t
Constant 2.98 (.59) 5.08™"
Package Shape -.24 (.19) -1.25
BMI <.01 (.04) -.09
Package Shape x BMI -.08 (.07) -1.07
Gender -.10 (.19) -.52
Package Shape x Gender -.65 (.39) -1.67*
BMI x Gender <.01 (.07) .05
Package Shape x BMI x Gender -.29 (.15) -1.98*
Age <.01 (.01) -.33
Package Attractiveness .07 (.08) .86
Feminine Perception .06 (.07) .89
Credibility .25 (.08) 3.00"
RZ. .38

Conditional effect of package shape on healthiness perception for BMI and gender

Men low BMI -.13 (.55) -.23
moderate BMI .14 (.30) 45
high BMI 40 (.37) 1.08

Women low BMI .07 (.30) .24
moderate BMI -.51 (.25) -2.09"
high BMI -1.10 (.39) -2.83"

Conditional effect of package shape * BMI interaction depending on gender

Men .09 (.12) 73

Women -.20 (.08) -2.39"

Note: p < .10+, p <.05", p < .01™, p <.001™"

2.3 Discussion

Study 1 generated initial evidence for the claim that consumers, women in particular, rely more
on slimness in package shapes when perceiving product healthiness. Although Study 1 did not
support an overall direct effect of package slimness on healthiness (H1), the hypothesized direct
effect was supported for high BMI women (H2, H3). For these consumers, slim packages
related to higher healthiness perceptions, whereas less slim packages related to lower
healthiness perceptions. As such the results do not align with previous studies on human models
(Chrysochou & Nikolakis, 2012), which reported health effects of slim models for low BMI
consumers and vice versa for high BMI consumers. These diverging outcomes found for
package shapes versus human shapes can be interpreted to indicate fundamental differences in

consumer processing of package versus human forms.
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Additionally, gender differences in the use of package shapes as healthiness cues appear
important. The humanoid package shapes utilized in this study lead to distinct findings
specifically for women. These results corroborate reports that women are more sensitive to
shape-related cues, such as slim vs. overweight models (Keh et al., 2016), especially when

taking their own BMI into account (Bergstrom et al., 2009).

Further noteworthy is the fact that - by designing stimuli to correspond to distinct slim and less
slim shapes while standardizing volume perception the resulting containers differed
substantially in height. Koo and Suk (2016) report that consumers expect products in tall
containers to have less calories than products in stocky containers. This finding suggests that
the effects of package shape on healthiness reported here could be driven by factors other than
package slimness. Furthermore, Study 1 was not designed to examine why slimness of package
shapes may be related to product healthiness. To address these possible limitations, Study 2
was conducted, aiming at testing self-referencing as a possible process explanation and ruling

out possible alternative explanations.

3. Study 2
3.1 Objective

Study 2 aimed at corroborating the effect of package shape slimness on healthiness with women
(H1, H3), the moderating effect of BMI (H2), and the mediating role of self-referencing (H4).
The study utilized more realistic humanoid packages for another healthy product within a
female population and included several psychological variables to rule out alternative

explanations.
3.2 Method
3.2.1 Design and Stimuli

Adopting Study 1’s format, Study 2 examined consumer response to a healthy product in a 1-
factor between-subjects design (package shape: slim vs. less slim). Different than with Study
1, a yogurt drink was chosen as an example category to enhance the generalizability of findings
with another food product that is considered healthy (McKinley, 2005). Package shapes were
adopted from Study 1 and adapted to yoghurt drinks using 3D-shapes, hereby increasing realism
(see Appendix for stimuli overview). Again the “waist-to-hip-ratio” was 0.7 for both package

shapes.
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3.2.2 Sample and procedure

One hundred and forty four female members recruited from an online panel (Mage = 26.02, SD
= 7.19; Mewm = 22.69, SD = 3.10) were randomly assigned to one of the two experimental
conditions (slim vs. less slim package). After viewing the package they answered questions
about the product and about themselves.

3.2.3 Measures

Adapted to fit the yoghurt category, perceived healthiness was measured through the items
healthy, low calorie, low fat, and light (alpha = .83). Package attractiveness, femininity, and
credibility were assessed as in Study 1. Accounting for possible effects due to height differences
between stimuli (Dubois, Rucker, & Galinsky, 2012), Study 2 participants indicated how slim

they perceived the package to be; this measure was used in subsequent analyses.

In line with Peck and Loken (2004), three self-referencing measures were included, one general
as well as one measure each for positive and negative self-referencing. Items for positive and
negative self-referencing were adapted to the context and read: ‘This product made me think
positive/negative thoughts about myself’. General self-referencing was assessed using the seven
item scale developed and validated by Martin et al. (2004) that were also adapted to a product

context (i.e., ‘This product seems to relate to me personally.’; alpha = .77).

Beyond BMI, several other variables may moderate effects of a persons’ attitudes to or
perception of different sized models, specifically dietary restraint (McFerran et al., 2010b;
Papies & Nicolaije, 2012; Vartanian et al., 2005), weight control behavior (Martin et al., 2007,
Martin & Xavier, 2010), thin internalization (Dittmar & Howard, 2004; Watts et al., 2008), and
self-evaluation (Papies & Nicolaije, 2012). McFerran et al. (2010b) criticize that the majority
of previous studies fail to disentangle the role of physiological (such as BMI) and psychological
variables. To ascertain that effects attributed to BMI were not biased by intervening latent
variables, Study 2 takes these psychological variables into account. Dietary restrained was
measured with the revised restraint scale (Herman & Polivy, 1980), using the concern for
dieting subscale (e.g., How often are you dieting?, Would a weight fluctuation of 5 pounds affect
the way you live your life?, alpha = .71). Weight control behavior (WCB) was assessed using
the items ‘People have control over their weight’, ‘Being overweight is an individual’s fault’,
‘Losing weight requires willpower’, and ‘People can become thin if they try’ (Martin & Xavier,
2010 adapted from Tiggemann & Anesbury, 2000; alpha = .67). Assessing participants’ self-
evaluation involved indicating how satisfied they were with their own weight, body, and general
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appearance, how attractive they thought themselves, and how comfortable they felt in their body
(Papies & Nicolaije, 2012; alpha = .93). The level of thin body internalization was assessed
through the eight-item internalization subscale of the socio-cultural attitudes towards
appearance questionnaire (SATAQ; Heinberg, Thompson, & Stormer, 1995), where
participants rated how much they agreed with statements such as 7 tend to compare my body
to people in magazines and on TV’ (alpha = .85). All scales were of the 7-point Likert type,
ranging from 1 (strongly disagree) to 7 (strongly agree).
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3.3 Results

Table 4 holds correlations among study variables, means, and standard deviations. Unless stated
otherwise, the following analyses controlled for consumer age, concern for dieting, weight
control behavior, self-evaluation, and thin internalization, as well as for package attractiveness,

femininity, and credibility.
3.3.1 Effects of package shape on product perception and the role of BMI

To test the mediating role of package slimness in the package shape - healthiness relationship
(H1) and the role of BMI as moderator (H2), a second stage moderated mediation model was
estimated (Model 14; PROCESS; Hayes, 2015). Package shape (dummy coded: slim package
= 0, less slim package = 1) and healthiness perception were the independent and dependent
variables, respectively. Perceived package slimness was modeled as a mediator and BMI as a

moderator of the slimness — healthiness path. All variables were mean centered prior to analysis.

Results indicate a direct effect of package shape on slimness perception (B = -.72, SE = .27, t
=-2.70, p = .008). Analysis of variance between the two groups corroborated this effect with
the slim package being perceived as significantly slimmer than the less slim package (Msiim =
3.22, SD = 1.70; Miess siim = 2.39, SD = 1.32; F(133) = 7.50, p = .007). Furthermore, package
slimness had a direct effect on healthiness (B = .17, SE = .05, t = 3.17, p = .002) as well as an
interactive effect with BMI (B = .05, SE = .02, t = 2.67, p =.009), thus supporting H1 and H2.
Bootstrapping (10,000 samples) results showed a significant indirect effect of package shape
on healthiness through slimness contingent upon women’s BMI, as indicated by the fact that
the bias-corrected bootstrap Cl (95%) of the index of moderated mediation did not include zero
(Clgs = -.088 to -.006; see Figure 2). Conducting a floodlight analysis (Spiller, Fitzsimons,
Lynch, & McClelland, 2013) of the conditional indirect effects at different BMI percentiles
(10t 25t 501 75% and 90'™") clarified that mediating effects were significant only for moderate
to high BMI values (see Figure 3). Normal- to overweight women evaluated the product as
healthier the slimmer they perceived the package to be, and as unhealthier when the package
was perceived as not slim at all. For very slender women (BMI < 20) no differences in

healthiness judgments emerged.
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Female
BMI
Package
slimness 057
¥
Package shape® Direct effect: _B = -.36 (.17), t=-2.12, p = .036, Clg; = -.694 to -.023 Prod_uct
Index of indirect effect: B = -.03 (.02), Clgs = -.088 to -.006 healthiness
Conditional indirect effect at selected values of BMI:
Percentile  Value of moderator Coefficient (B) @l
10t 191 <01 [-.148, .143]
25th 20.7 -.06 [-.199, .025]
50t 222 -11 [-.251, -.030]
75t 24.4 -18 [-.374, -.061]
90th 26.5 -25 [-.529, -.078]

Figure 2: Graphical model showing the results of moderated mediation (Study 2, Model 14,
PROCESS; Hayes, 2013). Note: B = unstandardized coefficient, Cl = confidence interval, ?
coding: 0 = slim package, 1 = less slim package; p <.10*, p <.05", p<.01™, p <.001™"; Table
displays coefficients for non-centered values, however, prior to analysis variables were mean
centered.

Slimness perception:
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$H 35 slim
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£
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o
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BMI
Figure 3: Effects of package shape (increasing numbers stand for increased slimness
perception) and BMI on perceived healthiness controlling for covariates (floodlight analysis

using percentiles). Note: Figure displays non-centered values, however, prior to analysis
variables were mean centered.
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3.3.2 The role of self-referencing

Since the mediation model estimated above indicated a mediating influence of package
slimness between package shape and healthiness, the three self-referencing measures were first
integrated as parallel mediators on the path between slimness and healthiness. This simple
mediation model (Model 4, PROCESS; Hayes, 2013) was estimated with package slimness as
the independent and healthiness as the dependent variable; general, positive, and negative self-
referencing were entered as parallel mediators, again controlling for all other variables,
including BMI. Results of the bias-corrected bootstrapping procedure (10,000 samples) yielded
a significant indirect effect of perceived package slimness on healthiness via negative self-
referencing (Clgs = .005 to .086), whereas the 95% CI of the indirect effect via general (Clgs =
-.032 to .008) and positive self-referencing (Clgs = -.023 to .010) did include zero. Hence, the
effect of package slimness on healthiness can be explained via negative self-referencing. The
slimmer the package was perceived, the less negative thoughts women exhibited about
themselves (B = -.21, SE =.09, t = -2.38, p =.019), which in turn led to increased healthiness
judgments (B = -.15, SE = .05, t =-2.96, p =.004).

Integrating the two mediation models showed that effects of package shape on healthiness can
be explained through perceived slimness and negative self-referencing in a serial mediation
model (Model 6, PROCESS; bootstraps = 10,000; Hayes, 2013). The 95% CI of the indirect
effect through both mediators was found not to include zero (Clgs = -.076 to -.003; see Figure
5).

General self-
referencing

Positive self-
referencing

Negative self-

90" referencing 15"
Package Direct effect: B = .15 (.05), t = 2.80, p = .006, Clgs = .044 t0 .259 Product
slimness Indirect effect: B (General SR) = <.01 (.01), Clgs = -.033 to .009 healthiness

Indirect effect: B (Positive SR) = <.01 (.01), Clgs = -.023 to .010
Indirect effect: B (Negative SR) = .03 (.02), Clgs = .005 to .086

Figure 4: Graphical model showing the results of parallel mediation (Study 2; Model 4,
PROCESS; Hayes, 2013). Note: B = unstandardized coefficient, Cles = 95% confidence
interval, p <.10", p<.05", p<.01™, p <.001™". Variables were standardized prior to analysis.
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Package -21" Negative self-
slimness referencing
A7ns 13"
Package shape Direct effect: B =-.32 (17), t=-1.88, p =.062, Clgs = -.650 t0.016 | Product
Indirect effect: B = -.02 (.02), Clgg = -.076 t0 -.003 healthiness

Figure 5: Graphical model showing the results of serial mediation (Study 2; Model 6,
PROCESS; Hayes, 2013). Note: B = unstandardized coefficient, Clos = 95% confidence
interval, 2 coding: 0 = slim package, 1 = less slim package, p < .10*, p <.05", p<.01™, p <
.001™". Variables were standardized prior to analysis.

3.4 Discussion

Study 2 findings offered further support for H1 by demonstrating that slimness perception of
the package drives the effect of package shape on product healthiness for women. The findings
clarified that the slimmer the package was perceived the healthier female consumers evaluated
the product in the container. As in Study 1, this effect was more pronounced with increasing
BMI, even when controlling for other psychological variables such as concern for dieting,
weight control behavior, self-evaluation, and thin internalization. Hence, results from Study 1
and 2 converge to show increasing healthiness perception derived from slim package shapes
and decreasing healthiness perception inferred from less slim package shapes, especially when
the women report a normal to high BMI. Regarding the process mechanism, negative self-
referencing emerged as a significant mediator of the slimness — healthiness relationship. The
slimmer a package is perceived the less negative thoughts are evoked in female viewers about
themselves, hereby leading to higher healthiness perceptions.
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4. General Discussion
4.1 Theoretical and practical implications

Inspired by research on advertising models (e.g., Bergstrom et al., 2009) and visual health cues
(e.g., Fenko et al., 2016) this work integrates these two streams to focus on the role of package
shape (slimness) in product healthiness perception. Study 1 provided evidence that food
packages resembling human body shapes lead women with normal to high BMI to expect that
slim packages contain a healthier product than less slim packages. Corroborating these findings
with a female-only population, Study 2 showed the moderating effect of BMI to persist in the
presence of various psychological control variables. Clarifying the process mechanism, the
influence of package slimness on healthiness perception can be explained through negative self-

referencing.

The contribution of this research is at least threefold. First, it shows that package shapes
mimicking slim human body shapes relate to slimness associations, in turn influencing food
healthiness perception. As such, this study adds to the emerging body of research on visual
health cues in package design, including typeface (Karnal et al., 2016) or color (Mai et al.,
2016; Tijssen et al., 2017). Package shape has started attracting particular attention (Fenko et
al., 2016; Koo & Suk, 2016), and we extend initial evidence by focusing on package slimness
as a cue to food healthiness.

Second, this research identifies consumer gender and BMI as boundary conditions for when
package slimness functions as a visual healthiness cue. In line with research showing women
to react more sensitive to visual health- and shape-related cues (Cho & Lee, 2013; Nijs et al.,
2010), the current work offers additional evidence from food package design. In addition,
previous studies showed that viewing slim models leads to increased weight concern
(Bergstrom et al., 2009) and decreased body image (Groesz et al., 2002) in overweight women,
in turn decreasing healthiness judgments of the slim model (Chrysochou & Nikolakis, 2012).
While the present study found that package slimness induces food healthiness perception,
negative effects on self-evaluation reported to accompany effects of human models did not
emerge here®. Moreover, the current results contrast findings on human models (Chrysochou
& Nikolakis, 2012), as normal- to overweight women derived healthiness from slimness, while

slim women seemed indifferent (rather than slim women judging slim packaged products

3 As this was not the main focus of the current work it was not reported in the results section, but in Study 2 no
difference in self-evaluation (a measure of satisfaction with one’s own appearance including the body weight;
Papies and Nicolaije, 2012) surfaced in the two package shape conditions.
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healthier and overweight women judging less slim packaged products healthier). It appears that
slimness in food packages may suggest the (future) achievement of a thinner body, rather than
reminding women of their own possible deficiencies, as it were the case if other women were
involved (Bergstrom et al., 2009; Groesz et al., 2002; Martin & Xavier, 2010). It is speculated
that this outcome could be due to the fact that food products are to be consumed with their
healthiness being assessed on the basis of what the consumption brings to one’s own health,

whereas other people’s healthiness may not be relevant to one’s well-being.

Third, this study is among the first to offer self-referencing as an explanatory mechanism for
effects of package design. In the past, self-referencing has been induced by providing visual
and verbal self-relevant information (Debevec & Romeo, 1992), viewing angles in advertising
(Meyers-Levy & Peracchio, 1996), the presence of human endorsers (e.g., Peck & Loken,
2004), or by directly instructing consumers to relate cues to themselves (Burnkrant & Unnava,
1995). The present study adds to this knowledge base by showing that food packages that
resemble human body shapes can also trigger self-referencing. Of the three types of self-
referencing explored, only negative self-referencing mediated the slimness — healthiness
relationship. It is particularly noteworthy that this process occurred with all females,
irrespective of their BMI. Of further interest, effects established with package shapes follow a
different pattern than effects reported with human models: Slim models increase negative
thoughts about oneself (Peck & Loken, 2004), whereas slim packages decreased negative
thoughts while subsequently increasing healthiness perception. This finding denotes an
important difference in self-referencing induced by products versus actual people, as was the
case with BMI. The nature of negative thoughts are, however, unclear. According to Peck and
Loken (2004), evoked positive or negative thoughts in women are related to their own body
weight, which makes the non-significant moderator effect of BMI in the package slimness —
self-referencing relationship even more remarkable. Given the current focus on healthy food
products, it seems plausible that a visually slim food container implies positive (or less
negative) feelings after consumption, whereas a larger container may increase guilt. However,
substantiating these speculations remains a subject for future research. Notwithstanding these
open issues, using slim packages appears to not be associated with the negative drawbacks that
come with employing (ultra) slim models, such as higher body image concerns (Groesz et al.,

2002) which may cause eating disorders (Thompson & Stice, 2001).

From a managerial perspective, the findings should caution product managers and package
designers to concentrate solely on factors such as functionality, aesthetics, or ergonomics in

their quest for persuasive and self-explanatory packaging (Creusen & Schoormans, 2005),
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instead accounting for self-relevant information. In other words, marketers should aim for
designs less likely to trigger negative feelings or thoughts about consumer selves as these might
decrease perceptions of healthiness, especially for healthy foods. One option to accomplish this
objective involves increasing the perceived slimness of a package. As the present study shows,
even slight differences in slimness perceptions yield positive effects on healthiness. Although
this work manipulated subjective slimness through package shape, other options exist for
influencing visual slimness. For example, the yogurt brand Activia™ (by Danone) applies form
and color to generate impressions of package slimness by highlighting the narrow waist of their
bottle shapes, especially for light (sugar- and fat-reduced) products. Hence, the current findings
should aid marketers of healthy products and products designed for weight loss in developing

package designs better tailored to their target customers.
4.2 Limitations and avenues for future research

This research has a few limitations that need addressing in future studies. To manipulate
perceptions of package slimness we used humanoid package resembling slim and less slim
shapes. Given the BMI distribution in female population (Harris, Bradlyn, Coffman, Gunel, &
Cottrell, 2008) readers should bear in mind that the package designed to be slim represents a
female body shape on the lower, but still normal BMI range. Rather than representing an
extremely skinny human body, the slim packages in our experiments correspond with a slim to
normal-weight female body. Using plausible rather than extreme stimuli is, however, in line
with the bulk of previously discussed research that similarly employed normal- to overweight
female bodies (Chrysochou & Nikolakis, 2012; D'Alessandro & Chitty, 2011; McFerran et al.,
2010b; Melbye et al., 2015).

A second limitation may lie with the possibility that package shape can cue product-related
concepts other than healthiness. For example, women associate thinness with success (Evans,
2003) and perceive brands endorsed by slim models as more competent and sophisticated
(Aagerup, 2011). Additionally, product healthiness has been related negatively to taste (Mai et
al., 2016; Raghunathan, Naylor, & Hoyer, 2006). Given that neither expected nor actual taste
were included in the present work, possible links between package slimness and taste remain
open. Future research should thus go beyond product perceptions to assess downstream effects

on the actual consumption including taste.

Finally, the current results are limited to healthy food products. Some investigations on models’
body shape have shown effects to be independent of food healthiness (Chrysochou & Nikolakis,
2012; Martin & Xavier, 2010), whereas others have found diverging effects depending on
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product category (Martin et al., 2007; Westover & Randle, 2009). Even though research seems
to converge on the finding that healthiness effects of package shape should be independent of
the product category (Fenko et al., 2016), category-specific anomalies cannot be ruled out and
caution must be taken in transferring our findings to other categories. Similarly, other
moderators may exist besides gender and BMI, affecting the slimness-healthiness relationship.
Even though care was taken to control for a number of psychological variables, and to exclude
diet- and food-related variables, there might be design- or processing-related variables to be
considered, such as design sensitivity (Becker et al., 2011) or the tendency to process metaphors
(van Rompay & Veltkamp, 2014). More health-related personal characteristics include health-
consciousness (Machiels & Karnal, 2016; Mai & Hoffmann, 2012), health-regulatory focus
(Gomez, Borges, & Pechmann, 2013; Karnal et al., 2016) or active health goals (Forwood,
Ahern, Hollands, Ng, & Marteau, 2015). What is more, contextual effects (Peck & Loken,
2004), specifically the consumption and retail environment (van Rompay et al., 2016) are not

to be neglected.
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Abstract

Beyond more obvious informational cues, such as prices or labels, brands also communicate
with consumers through more subtle means. The visual design of a package (e.g., its shape,
size, colour, or imagery) conveys symbolic meaning to consumers hereby impacting product
evaluation and hedonic expectancies. Inspired by the growing interest in symbolic design, the
present work examines how visual and verbal cues relating to divergent levels of processing
impact product evaluation, taste evaluation, and purchase intention. Results show that visuals
of unprocessed foods symbolize naturalness to influence product evaluation, but only with
consumers who are health conscious and search for symbolic meaning. In addition, for those
consumers, visuals of unprocessed foods relate to purer product taste and, in turn, to greater
purchase intentions. Remarkably, a visual showing processed food leads to purer taste
evaluations with the majority of consumers. Results aid brand managers in employing visuals
more effectively, alerting them that the more intuitive choices for front-of-package designs

might not be the most suitable ones.

Keywords: processed foods, package design, visuals, symbolic meaning, product taste
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1. Introduction

In today’s supermarkets, shelves are populated by a multitude of fruit juice beverages. One
commonality in the design of fruit juice packages appears to be that packages display (1) the
ready-to-consume beverage (i.e., in a glass) or (2) the raw (unprocessed) fruits. A local
supermarket, for example, carries a total of sixteen orange juice brands, six displaying orange
juice in a glass, and the other ten displaying visuals of oranges. This anecdotal observation ties
in with the Tropicana design relaunch where the firm withdrew the recently modernized
package (which displayed orange juice in a glass) to reinstitute the original (which displayed a
whole orange) after consumer uproar (Elliot, 2009). The question rises as to what design
strategy is more effective. Building on and extending research on symbolic meaning, this
research shows that the answer to that question may not be as straightforward as one might
think.

1.1. Unprocessed foods

A new trend is emerging as consumers prefer natural, organic, and unprocessed foods when it
comes to eating healthy (Ipsos-Eureka, 2010; McLynn, 2015). Major motives for this trend
include health, taste, and environmental considerations (Lockie, Lyons, Lawrence, &
Mummery, 2002; Fernqvist & Ekelund, 2014) as consumers nowadays expect natural foods to
be produced without pesticides, synthetic fertilisers, genetically modified organisms, or
artificial additives (Naspetti & Zanoli, 2009; Shafie & Rennie, 2012). Especially for products
intended to be consumed either fresh or just slightly processed, such as fruit juice, consumers
associate natural foods with pureness, freshness, and minimal levels of processing (Sylvander
& Francois, 2005). Specifically with fruits, the concept of ‘unprocessed’ is firmly coupled with
healthiness (Sabbe, Verbeke, & van Damme, 2008). This bond is further evident in ‘homemade’
being a key driver of consumer choice of orange juice (Gadioli, Pineli, Rodrigues, Campos,
Gerolim, & Chiarello, 2013).

As a key determinant of food choice (Torjusen, Lieblein, Wandel, & Francis, 2001), a product’s
freshness is derived from its proximity to the unprocessed prototype (Péneau, Linke, Escher, &
Nuessli, 2009). Freshness influences consumer behaviour up to and including the acquisition
stage (Lappalainen, Kearney, & Gibney, 1998). Previous studies have extensively investigated
effects of ‘natural’ or ‘organic’ labels on food perceptions (see Fernqvist & Ekelund, 2014 for
an overview) and have reported influences on hedonic ratings (Kihlberg, Johansson, Langsrud,
& Risvik, 2005), liking (Annett, Muralidharan, Boxall, Cash, & Wismer, 2008), and healthiness

perception (Schuldt & Hannahan, 2013). For example, when orange juice is labelled ‘organic’
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consumers judge it to taste better compared to a ‘conventional’ juice (Fillion & Arazi, 2002).
Taken together, the studies indicate that consumers may prefer lower levels of processing over
higher levels, especially with fruit juices. It remains unclear, however, what other options exist,

beyond explicit labels that can effectively convey levels of processing and naturalness.
1.2. Product visuals

Using visuals on brand communications may represent an easy way to convey levels of
processing in addition or as an alternative to labelling foods as organic, natural, pure, or fresh,
as package visuals are a major means of communicating effectively with consumers at the point
of sale (Rettie & Brewer, 2000; Clement, 2007). As consumers quickly scan shelves and
packages (Young, 2012), visuals attract attention, influence judgments (Holbrook & Moore,
1981; Spence & Piqueras-Fiszman, 2012), enhance memory (Childers & Houston, 1984), and
even impact taste (Underwood & Klein, 2002). Beyond mere displays of content, visuals can
also symbolize key information distilled in just a single image (Creusen & Schoormans, 2005).
As such, visuals can affect sensory and hedonic expectations through the type of image (e.qg.,
photo vs. drawing; Deliza, MacFie, & Hedderley, 2003), distort package content estimation and
influence consumption through the amount of visuals displayed (Madzharov & Block, 2010),

and signify freshness by visualizing motion (Gvili et al., 2015).

Specifically for fruit juices, product visuals influence sensory expectations, such as sweetness,
freshness, and naturalness (Deliza et al., 2003), as well as flavour evaluation (Mizutani et al.,
2010). The congruence between a fruit visual and the juice also affects the taste of the juice
such that an apple juice tastes better when accompanied by the visual of an apple rather than an
orange, or no picture (Sakai & Morikawa, 2006).

Symbolic meaning is perhaps conveyed best through product visuals, since symbols contained
in a visual (e.g., metaphors) are more effective than in rhetoric (McQuarrie & Mick, 2003;
McQuarrie & Phillips, 2005; Phillips & McQuarrie, 2009). However, a product visual on a
package may convey one of several meanings to consumers. For example, picturing a products’
major taste-giving ingredient on the package yields evaluations of greater naturalness than not
using a picture (Smith, Barratt, & Segrensen, 2015). Consequently, at least in the case of fruit
juice, the visual of an unprocessed piece of fruit might symbolize freshness, or function as an
indicator that the juice is 100% pure und not highly processed, thus resulting in better health
evaluations (Schuldt & Hannahan, 2013). Summarizing the above discussion on package

visuals and consumer inference of symbolic meaning yields the following hypothesis:
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H1: A package visual indicating low (high) levels of processing leads consumers to evaluate
the product as more (less) healthy, more (less) attractive, and of higher (lower) quality.

Furthermore, integrating the literature on product processing with studies reporting positive
effects of naturalness (Smith et al., 2015) and pureness (Zanoli, Francois, Midmore, O"Doherty-

Jensen, & Ritson, 2007) suggests:
H2: Perceived level of processing will be negatively related to evaluation of taste.

H3: The effect of product visual on purchase intention will be mediated by perceived level of

processing and taste.
1.3. Verbal cues

Although visual information in advertisements is generally thought to take precedence over
verbal information (McQuarrie & Mick, 2003; McQuarrie & Phillips, 2005), research on
consumer response to packaged food products emphasizes that verbal information should not
be neglected (Orth & De Marchi, 2007). For example, textual primes enhance the mental
availability of constructs (such as healthiness: Stterlin & Siegrist, 2015). Similarly, consumer
understanding and liking of an advertisement increases when a short text accompanies a visual
(Phillips, 2000; Leder, Carbon, & Ripsas, 2006). In the case of ambiguous visuals, adding a
text to explicitly explain what is depicted enhances ad appreciation and positively influences
persuasiveness (van Rompay & Veltkamp, 2014). Notably, this finding implies the possibility
of negative effects with unambiguous visuals. While hinting at the meaning of a visual symbol
through an accompanying text can increase ad liking by aiding comprehension, explicitly
explaining what is shown ‘ruins the fun’ in uncovering meaning, hereby decreasing liking
(Phillips, 2000). Therefore, an ad text should avoid explicit explanations of what is depicted,

but should instead focus on conveying key information. In summary, we hypothesize:

H4: Adding a text that underscores the information symbolized in a visual enhances the

effectiveness of the visual.
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1.4. Individual differences in searching for meaning in package design

Recent years have seen an increase in research on symbolic meaning in (food) package design,
and more investigations of moderating variables (i.e., individual and situational differences).
For example, when consumers interpret colour and form as symbols of potency, individual
differences in CVPA (Centrality of Visual Product Aesthetics; Bloch, Brunel, & Arnold, 2003)
moderate effects (Becker, van Rompay, Schifferstein, & Galetzka, 2011). Similarly, a health
promotion focus aids symbolic interpretation of heavy package design elements as less healthy
(Karnal, Machiels, Orth, & Mai, 2016). In addition, a greater number of product unit pictures
on package fronts increases consumer estimations of content and actual consumption, with
individual level of visual processing functioning as a moderator (Madzharov & Block, 2010).
These examples show that it is vitally important for package designers to take individual
characteristics into account to ensure that the meaning they intend their design to convey

actually reaches their target audience.

Understanding symbolic information requires cognitive elaboration (DeRosia, 2008; Phillips,
2000), with individuals differing in how they extract meaning from visual cues (Burroughs &
Mick, 2004). For example, advertisements that use metaphors are less effective with consumers
who do not fully elaborate on and understand the message (McQuarrie & Mick, 1999). Right
and integrative hemispheric processing aids symbolic interpretation (Morgan & Reichert,
1999), and consumers who do not actively engage in visual metaphor processing start
appreciating the meaning of an ambiguous package design only after their attention is directed
to it (van Rompay & Veltkamp, 2014). In general, consumers who actively search for meaning
in package design visuals infer more from (package) metaphors, regardless of other information
provided (van Rompay & Veltkamp, 2014). Because advertising visuals that incorporate
metaphors are open to various interpretations (McQuarrie & Phillips, 2005), it is individual

differences relating to visual perception and processing that become crucial. Therefore:

H5: The effects of a symbolic package visual signifying level of processing will be more (less)
pronounced for consumers high (low) in tendency to search for meaning in package design.
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1.5. Health consciousness

A person’s health consciousness can moderate effects of health claims and consumers’ reliance
on symbolic cues (Fernqvist & Ekelund, 2014; Mai & Hoffmann, 2012). Health-conscious
consumers have a stronger motivation to engage in healthy behaviour (Michaelidou & Hassan,
2008), are more concerned about their health (Leeflang & van Raaij, 1995), prefer healthy foods
more consistently (Prasad, Strijnev, & Zhang, 2008), and show greater interest in organic foods
(Hughner, McDonagh, Prothero, Shultz, & Stanton, 2007; Lockie et al., 2002). Integrating the
previously discussed consumer response to the perceived level of processing with the enhanced

responses attributed to health consciousness suggests:

H6: The effects of a package visual and text signifying level of processing will be more (less)

pronounced with consumers high (low) on health consciousness.

In sum, this study investigates 1) the influence of symbolic meaning (level of processing) in
product visuals and text on product evaluation and purchase intention, 2) the role of individual
differences as possible moderators, and 3) the influence of perceived product processing level

on actual taste.

2. Method
2.1. Stimuli and design

This study used a 2 (product visual: processed vs. unprocessed) x 2 (ad text: processed vs.
unprocessed) between-subjects design. Using commercial photo editing software, four fruit
juice visuals (Fig. 1) were created to vary only in level of processing visualized (an unprocessed
orange with a straw versus a glass of orange juice as the processed form?#) and accompanying
text (“100% natural delight directly... ...from the producer” versus “...from the orange”). The
‘unprocessed’ orange with a straw was a direct replica of the Tropicana visual. To minimize
possibly distorting differences, the “orange juice in the glass” stimulus featured an identical
straw. Because the study took place in Germany where Tropicana orange juice is not commonly

retailed, recognition bias should be minimal.

4 Although one might come up with other examples of depicting high levels of processing involving oranges,
these stimuli were chosen since they represent concrete examples of product visuals that are used in the
marketplace.
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2.2. Participants and procedure

80 participants (51% female, mean age = 23.6 + 3.36 years) were recruited on the campus of a
large university. Intercepted during their daily routine, participants were invited to evaluate an
ostensibly new product. Upon agreement, each participant viewed one of the four randomly
selected advertisements, and completed questions about the product. Then, they were given a
small glass (5ml) of orange juice to sample, before they proceeded to provide feedback about
its taste. The sampled juice (a premium brand of not-from-concentrate orange juice) was
identical across conditions. At the end, participants submitted information on health
consciousness, differences in searching for visual meaning in package design, and personal

information, before they were thanked and debriefed.

Fruit Juice Stimuli
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Figure 1: Stimulus material.
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2.3. Measures

All measures were 7-point Likert scales, ranging from 1 — fully disagree to 7 — fully agree.
Perceived processing level was assessed through consumer ratings on the items unprocessed,
natural, without preservatives, without sweeteners, and without colouring agent (o = .86, M =
3.63, SD = 1.36). For a more intuitive interpretation item scores were reversed prior to factor
generation so that higher scores indicate higher levels of processing. Product healthiness,
attractiveness and perceived product quality were assessed through consumer response to the
items The orange juice is ...healthy (M = 5.25, SD = 1.50), ... attractive (M = 3.19, SD = 1.24),
and ... of high quality (M = 4.09, SD = 1.38). Product taste was measured through five
descriptive items for rating the taste pureness of the orange juice (The orange juice tastes
.fruity, ...fresh, ...pure, ...harmonic, ...intensive, a = .81, M = 3.74, SD = 1.16), with high
scores indicating a purer taste evaluation. A Likert-type question assessed purchase intention
(i.e., I am seriously considering buying this product. M = 2.22, SD = 1.37).

To minimize participant fatigue, measures for moderating variables were brief. To assess
individual tendency to search for visual meaning in package design, we incorporated four items
of the metaphor processing scale by van Rompay and Veltkamp (2014; i.e., Understanding the
idea behind a package makes me happy, I tend to look for meanings behind a product’s
package, It is unpleasant to not know why a product has a specific appearance, and | find
pleasure in discovering the underlying idea of a product package; a = .85, M = 3.80, SD =
1.61). Given that the original applies to package design (van Rompay & Veltkamp, 2014), we
deem the scale appropriate for our purpose. However, in the remaining text, we follow the
scale’s authors in referring to the construct as metaphor processing. Health consciousness was
measured through three items (i.e., I'm very self-conscious about my health, | reflect about my
health a lot, and 7'm constantly examining my health, adapted from Gould, 1989 and Mai &
Hoffmann, 2012; a = .60, M = 4.65, SD = .98).
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3. Results
3.1. Preliminary analyses

A MANOVA on participant characteristics across the four conditions revealed marginal
differences of age (F(3,75) = 2.48, p = .068) and gender (F(3,75) = 2.65, p = .055), but no
differences in metaphor processing (F(3,75) = .64, p = .593) and health consciousness (F(3,75)
= 1.78, p = .157). Accounting for this finding, subsequent analyses controlled for age and

gender. For full clarity, Table 1 displays the correlation matrix of all used variables.

3.2. Effects of product visual and accompanying text on product evaluation

To test hypotheses, we conducted a MANCOVA with visual and text as independent variables,
and level of processing, healthiness, attractiveness, quality, taste, and purchase intention as

dependent variables.

Regarding level of processing no significant main effects emerged for visual (F(1,75) = .10, p
= .757, np? = .001) and text (F(1,75) = .00, p = .994, np? = .000). In addition, the interaction
effect between visual and text was not significant (F(1,75) = .04, p = .843, np> =.001).

Furthermore, the visual had no significant main effects on quality (F(1,75) = 1.51, p =.223, np?
=.02), attractiveness (F(1,75) = 2.61, p =.110, np? = .03), and healthiness (F(1,75) = .81, p =
372, np? = .01). The text, on the other hand, had a significant main effect on quality (F(1,75) =
6.07, p = .016, np? = .08), attractiveness (F(1,75) = 4.71, p = .033, np? = .06), but not on
healthiness (F(1,75) = 1.09, p = .299, np? = .01). Contrary to expectations, the text “...directly
from the producer” related to participants judging the juice as more attractive (Mproducer = 3.48,
SD = 1.26 versus Morange = 2.90, SD = 1.17), and of higher quality (Mproducer = 4.45, SD = 1.43
versus Morange = 3.72, SD = 1.26) than the alternative text. The visual x text interaction term had
a marginally significant effect on quality (F(1,75) = 3.22, p = .077, np? = .04), with quality
scores the lowest for the “...directly from the orange” text combined with the glass visual (M
= 3.63, SD = 1.34) and the same text combined with the visual orange (M = 3.80, SD = 1.20).
Quality scores were higher for the combination “...directly from the producer” and the orange
visual (M =4.00, SD = 1.45), and were the highest for the combination of this claim and the
glass visual (M = 4.90, SD = 1.29). Interaction effects involving attractiveness (F(1,75) = 1.13,
p =.292, np? = .02) and healthiness (F(1,75) = 1.09, p = .299, np* = .01) were not significant.
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For actual taste, the visual had a significant main effect (F(1,75) = 7.66, p = .007, np? = .09).
Here, consumers rated the orange juice in the package featuring the glass visual as tasting
significantly purer (M = 4.10, SD = 1.08) than the juice in the package with the orange visual
(M =3.39, SD = 1.16). No other effects of text (F(1,75) = .60, p = .442, np> = .01), or the visual
x text interaction term (F(1,75) = .21, p = .648, np? = .00) were significant.

Purchase intention was significantly affected by the visual (F(1,75) = 6.38, p =.014, np? = .08)
and the text (F(1,75) =7.18, p =.009, np? = .09). Participants who viewed the package showing
the glass indicated higher purchase intentions after tasting the product (M = 2.58, SD = 1.50)
than participants who tasted the orange juice from the package displaying the orange (M =1.87,
SD = 1.14). A similar effect was found with the text “...from the producer” (M = 2.63, SD =
1.56) compared to “... from the orange” (M = 1.82, SD = 1.01). Interaction effects between
visual and text on purchase intention were not significant (F(1,75) = .60, p = .443, np*>=.01).

Table 2 displays the results for all groups. As can be seen, the text “from the producer” related
to significantly higher attractiveness and quality, as well as to greater purchase intention.
Regarding the visuals, the glass received significantly higher evaluations in terms of ‘pure’ and
higher purchase intentions than the orange. We take the finding that no interaction effects were
significant to mean that effects of visual versus textual information are modality dependent, due
to, for example, differences in processing (e.g., dual-coding theory, Paivio, 1990). Therefore,
in the following conditional process analyses, we estimate each model twice, once for the visual
manipulation, and once for the text manipulation. Each model is estimated with the other factor

included as a covariate.
3.3. Role of product experience

First, we examined whether taste channelled the effect of the visual on purchase intention.
Mediation analysis used PROCESS (Model 4; Hayes, 2012), with age, gender, text, healthiness,
attractiveness, and quality included as covariates. The results indicate that the indirect effect of
the visual on purchase intention, through taste, was significant, with the 95% CI not containing
zero (Bootstrap [5000] results: B = -.56, SE = .21, 95 % CI [-1.03,-.19], see Fig. 2). The glass
visual (dummy coded: glass = 0, orange = 1) relates to purer taste (B =-.77, SE = .25, p =.003),
which, in turn, increases purchase intention (B = .72, SE = .11, p <.001). Estimating a similar
model for the possibly mediating role of taste in the text - purchase intention relationship

yielded no significant results.
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To test for other predictors of taste, a stepwise linear regression analysis included level of
processing, healthiness, attractiveness, quality, age, and gender as predictors in addition to text
and visual. The results indicate that level of processing (p =-.32,t =-3.89, p <.001), visual (
=-.76, t =-3.42, p =.001), and attractiveness (B = .28, t = 3.03, p =.003; adj. R? = .31, F(3,74)
= 12.43, p < .001) significantly predicted taste. To check whether taste mediates the effect of
processing level on purchase intention, a second mediation analysis was conducted (Hayes,
2012) with level of processing as independent variable, taste as a mediator, and purchase
intention as the dependent variable (covariates: healthiness, attractiveness, quality, age, and
gender). Bootstrap (5000) results indicated taste to mediate the relationship between level of
processing and purchase intention, with the 95% CI not containing zero (indirect effect: B = -
24, SE = .09, 95 % CI [-.44, -.09], see Fig. 2). Here, the perceived level of processing had a
negative effect on ‘pure’ taste (B = -.30, SE = .11, p =.010), with pureness, in turn, having a

positive effect on intention to purchase (B = .80, SE = .12, p <.001).

(1 / Taste evaluation

B=-77 (25" B=72(11)™

> Purchase Intention

Direct effect: B=-.35 (.25), n.s.
[ Indirect effect: B=-.56 (.21), 95% CI [-1.03;-.19]

o
r

Vs.

(2) / Taste evaluation

B=-30 (1) B=.80 (.12)"™"*

T

Purchase intention

Direct effect: B= .12 (.11), n.s.

Level of processing >
Indirect effect: : B=-.24 (.09), 95% CI [-.44:-.09]

Figure 2: (1) Mediation of taste evaluation between product visual and purchase intention, (2)
mediation of taste evaluation between level of processing and purchase intention (PROCESS,
Model 4, number of bootstraps = 5000; Hayes, 2012). Note: Coding = glass (0), orange (1); B
(SE) = path coefficient (standard error); "p<.05, “"p<.01, "“p<.001.
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3.4. Testing for moderation

To test whether metaphor processing and health consciousness moderated the effect of product
visual on perceived level of processing, we conducted two separate analyses (Hayes, 2012),
controlling for text, healthiness, attractiveness, quality, age, and gender. Results indicate that
both metaphor processing (F(1,68) = 4.00, p =.049) and health consciousness (F(1,68) = 5.65,
p =.02) moderate the effect of the visual on level of processing. In line with expectations, the
visual depicting the orange related to a lower level of processing with participants high in
metaphor processing and health consciousness. However, the 95% CI for the conditional effects
of visual on levels of processing for the observed value range (Mean £ SD) for both metaphor
processing and health consciousness indicated no significant effects. Therefore, an additional
moderation analysis was conducted. Using both constructs consecutively in an additive
moderation analysis (PROCESS, model 2; Hayes, 2012) showed that variance explained
increased significantly (F(2,66) = 4.14, p = .020) by 7% (compared to 3% and 2% in single
analyses) for health consciousness and metaphor processing jointly. No moderating influences

were found for health consciousness on the influence of the text variable.
3.5. Investigating moderating influences on the visual — level of processing — taste relationship

Integrating the abovementioned mediation and moderation models for the product visual to an
additive moderated mediation (PROCESS, model 9; Hayes, 2012; number of bootstrap samples
= 5000, covariates: text, healthiness, attractiveness, quality, age, and gender) showed a
conditional significant indirect effect of the visual on taste via level of processing. Mediation
occurred under two conditions: (1) when participants scored high in both health consciousness
and metaphor processing (B = .28, SE = .18, 95 % CI [.02, .75], level of processing: Mgiass =
4.15, Morange = 3.19) and (2) when participants scored low on both constructs (B = -.30, SE =
17, 95 % CI [-.74, -.04], level of processing: Mgiass = 2.97, Morange = 3.99, see Fig. 3). This
finding indicates that the perceived level of processing, inferred from a visual (orange vs. glass),

depends on consumers’ health consciousness and metaphor processing.
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High (5.45) .28 (.18) [.02,.75]

Figure 3: Additive moderated mediation of health consciousness and metaphor processing as
moderators between product visual and level of processing, which mediates the effect of the
product visual on taste evaluation (PROCESS, Model 9, number of bootstraps = 5000; Hayes,
2012). Note: Coding=glass (0), orange (1); B (SE) = path coefficient (standard error); “p<.05,
“p<.01, "p<.001.

4. Discussion
4.1. Theoretical contributions

Extending research on the importance of symbolic meaning in package form (Becker et al.,
2011), colour (Hoegg & Alba, 2007), and typeface (Celhay, Boysselle, & Cohen, 2015; Karnal
et al., 2016), the present study examines the symbolic meaning of visuals and text that convey
naturalness, levels of processing, and pureness. Specifically, while previous research
investigated effects of labels and seals (Fernqvist & Ekelund, 2014), this study focused on
visuals and textual information, and additionally incorporated actual product taste, arguably a

more reliable predictor of actual consumer behaviour (Piqueras-Fiszman & Spence, 2015).

As such, the contribution of this research is threefold. First, it demonstrates that consumers
extract symbolic meaning (i.e., level of processing) from visuals, use this information to
evaluate the product, and subsequently form an intention to purchase. The study hereby adds to
existing literature on the importance of product visuals in general (e.g., Clement, 2007), their
influence on taste expectation (Deliza et al., 2003), and taste perception (Underwood & Klein,
2002). Second, the findings highlight the importance of including moderator variables,
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especially individual differences, in investigations of symbolic meaning. In doing so, we
integrated two streams of research, one on variables that reflect consumers' ability and tendency
to comprehend visual cues (e.g., CVPA: Becker et al., 2011; metaphor processing: van Rompay
& Veltkamp, 2014; and visualizer tendencies: Madzharov & Block, 2010) and the other
integrating context-related constructs (e.g., environmental concern: Schuldt & Hannahan, 2013;
food knowledge: Smith et al., 2015; and health consciousness: Siitterlin & Siegrist, 2015). Our
third contribution lies with extending the literature on consumer perception of food processing
(e.g., natural, organic, raw, and pure) and its influence on taste (e.g., Kihlberg et al., 2005,
Smith etal., 2015). We add to this literature by showing that perceiving products as unprocessed
increases purchase intention, and that this effect is mediated by taste. These findings are in line
with studies on labelling food products as unprocessed, organic, or fresh (Fernqvist & Ekelund,
2014), as well as with research on taste perception of natural products (Piqueras-Fiszman &
Spence, 2015).

Previous research has shown that the congruence (Mizutani et al., 2010), valence (Sakai &
Morikawa, 2006), and type of visuals (Deliza et al., 2003) shown on fruit juice packages impact
taste expectation and evaluation. Our results add to that evidence by showing that consumers
do not perceive juice as being less processed when it is offered in a package that displays an
unprocessed fruit compared to displaying a glass of orange juice. Surprisingly, the glass on the
package leads to better taste evaluations and stronger purchase intention. A possible
explanatory mechanism for this effect may be found in congruence theory (Meyers-Levy &
Tybout, 1989). Previous research has repeatedly demonstrated congruence effects, for example
between package shape and text (van Rompay & Pruyn, 2011) and package visual and content
(Mizutani et al., 2010). We speculate that the glass visual was more congruent with participants’
consumption situation (from a plastic cup, albeit without the straw), which may have triggered
more positive taste evaluations. Displaying a whole orange on the package may have not been
consistent with how participants sampled the orange juice, thus not leading to positive

evaluations.

Importantly, this study attests to the need for accounting for individual characteristics in
designing persuasive messages targeted at specific groups (i.e., metaphor processing: van
Rompay & Veltkamp, 2014; and health consciousness: Mai & Hoffmann, 2012). Accounting
for both design- and context-related consumer differences yielded greater explanatory power
as the expected effects of visuals on perceived levels of processing were prominent when
consumer health consciousness and metaphor processing were accounted for. The symbolic

meaning of a pure and unprocessed fruit was transferred to taste evaluations with participants
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who were more health conscious and had a greater tendency to infer metaphoric meaning from
visuals. Understanding subtle visual (health) cues without additional information comes more
“naturally” to those high in health consciousness and metaphor processing. Consumers scoring
low on both constructs may not bother to explore and comprehend subtle cues. These consumers
might need additional (explicit) information, like attention grabbing labels (Hersey,
Wohlgenant, Arsenault, Kosa, & Muth, 2013), to discern product properties.

In line with previous research on possible influences of verbal information, we hypothesized
interactive effects of visual and text. An interaction, however, was not found. Textual and visual
cues function through different modalities (visual versus verbal arguments; Jeong, 2008), and
may therefore have been processed differently (Paivio, 1990). Visual symbols aid
persuasiveness due to their ambiguity, implying that they are more open to interpretation than
textual claims (McQuarrie & Phillips, 2005). Moreover, the use of text which details product
attributes does not necessarily invalidate visually induced beliefs about those attributes (Bone
& France, 2001). The textual cue, however, was effective on its own, as the text implying a
processed product (“...directly from the producer”) related to higher attractiveness, quality, and
purchase intention. These findings are unexpected and require further exploration. One
possibility is that the text leads participants to envision an authentic fruit orchard as it is
commonly portrayed in fruit juice commercials, showing life to be great, relaxed, and
comforting. Another possibility is that the textual cue was simply not understood as being more
or less congruent with the visual (van Rompay & Pruyn, 2011; van Rompay & Veltkamp, 2014).
Symbolic information differs in its sense-making, and, when not fully understood, can provoke
unwanted side effects (Mick, 1992; Steen, 2004). Our study did not account for this possibility.

4.2. Practical implications, limitations, and conclusion

The findings presented here appear to be highly relevant for product designers and marketing
managers as they show that frequently employed and well-meant designs featuring raw and
unprocessed fruits may ‘backfire’ to negatively impact taste evaluation and purchase behaviour.
In contrast, visuals that, at first glance, seem counterintuitive (showcasing juice in glasses may
go counter to conveying pureness, freshness, and naturalness) appear to be better suited to
promote desirable product perception and actual taste, at least in the case of orange juice and

for regular consumers.

A few limitations need mentioning. First, although orange juice brands in the marketplace
employ both types of visuals (i.e., glass with fruit juice, and a fruit visual), a few brands opt for

showing a combination of the glass and the fruit. Examining effects when both visuals are used
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simultaneously was beyond the scope of this study, but may be interesting for future studies to
explore. Second, this study investigated only a single type of fruit juice. While there is reason
to believe that the findings may generalize to other fruit juices, replicating our study with more
exotic or mixed juices may yield divergent results. If multiple, especially tropic, fruits are
blended, merely picturing a glass of mixed fruit juice may inhibit important perceptions of
content. Future research could thus focus on fruit blends, or other categories, such as coffee or
chocolate, where fresh and pure taste also play a major role, and where desirable levels of
processing may diverge. Third, the present research is limited in that other measures of taste
(i.e., hedonic ratings) were not included. Because the goal of this research was to investigate
differences in consumer perception of processing levels and product taste induced by visuals
and texts, including measures such as liking was beyond the scope of the study. Fourth, we did
not screen for general orange juice preference or frequency of use. Thus, it cannot be excluded
that, for example, consumers scoring high on health consciousness might exhibit a higher
preference and/or liking for orange juice, which may have biased our results. Nevertheless,
preliminary analyses with the available variables showed no evidence for such relationships
(i.e., health consciousness did not correlate with taste evaluation), but caution is still warranted.
Furthermore, participants were randomly assigned to each of the four treatments, hereby
minimizing potentially biasing influences of personal characteristics. Where unbalances existed
between groups (as was the case with age and gender), we included these variables as controls
in the analyses. We do suggest, however, that future research should incorporate liking, and

possible other, additional sensory (control) measures to better account for these limitations.

To conclude, this study’s main contribution lies in demonstrating that there is no one-size-fits-
all approach for conveying symbolic meaning through package visuals. The findings improve
our understanding of how the visuals actually used on juice packages in supermarkets affect
consumer response. Moreover, this study attests to the importance of accounting for individual
differences regarding health consciousness and package design evaluation. As such, it hopes to

foster further fruitful research in this exciting field.
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Conclusion

This chapter presents a concluding discussion that combines the theoretical and methodological
contributions over the five research articles of this dissertation. It also summarizes practical
implications for its three main interest groups; i.e., public health managers, package designers,
and, last but not least, consumers. These implications are derived based on the empirical
findings of the contributing articles. At the end, limitations of this work and areas for future

research are introduced.
Theoretical and methodological contributions

The presented dissertation has two main theoretical and two methodological contributions. As
the chapters on package design constitute the main body of the work, the following sections
first introduce the dissertation’s contribution to design-related theory. After that the theoretical
and methodological advancement of one of the research articles with respect to qualitative
consumer research is presented. Lastly, the methodological advantage of combining implicit
and explicit measures in two of the articles is highlighted.
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The four presented articles on package design effects integrate research approaches across
multiple disciplines. Even though the background of all papers is grounded in visual health cue
research, they also draw from research on design-based valence (Chapter 3), conceptual
metaphors and metaphorical heaviness (Chapter 4), effects of human body shapes and self-
referencing (Chapter 5), and symbolic meaning in visuals (Chapter 6). Consequently,
theoretical implications span over all these research disciplines.

First and foremost, the major contribution of this dissertation lies within advancing knowledge
on visual health cues. In this research stream a multitude of publications saw the light in recent
years. In particular, works documenting the influence of package color (Huang & Lu, 2015;
Mai, Symmank, & Seeberg-Elverfeldt, 2016; Schuldt, 2013; Tijssen, Zandstra, Graaf, & Jager,
2017), package shape (Fenko, Lotterman, & Galetzka, 2016; Koo & Suk, 2016; van Ooijen,
Fransen, Verlegh, & Smit, 2017), and the overall package design (van Rompay, Deterink, &
Fenko, 2016) have been published mainly in the last two years—a development that reflects the
increasing interest in this topic. Results of this dissertation feed into this relatively new and
extremely relevant research topic in three ways. Across multiple studies, this dissertation shows
(1) that design features are able to influence healthiness perceptions of food products, (2) how
this process can be explained, and (3) under which conditions these effects occur.

First, not less than four articles investigate the healthiness effects of package color, typeface,
shape, and imagery. Specifically, light colors were implicitly related with healthiness, while
dark colors were related with unhealthiness in Chapter 3. When applied on food packages, these
design features were also explicitly linked with higher (lower) food healthiness perceptions.
These findings confirm the role of color lightness as healthiness cue on food package design
(Mai et al., 2016; Tijssen et al., 2017) with implicit and explicit measures. Further extending
color findings, Chapter 4 introduced the visual weight of a color as a relevant non-verbal cue
in health communication through package design. Light-weight colors triggered health-related
product inferences, thereby adding to the scarce literature on color weight (Labrecque, Patrick,
& Milne, 2013; Pinkerton & Humphrey, 1974) and literature relating weight with
(un)healthiness (Deng & Kahn, 2009; Kahn & Deng, 2010). The idea of using typefaces to
communicate healthiness was based on their impact on brand perceptions (Grohmann, Giese,
& Parkman, 2012) and taste expectations (Velasco, Woods, Hyndman, & Spence, 2015).
Advancing these findings, Chapter 4 is the first to demonstrate typeface weight to impact
product healthiness perceptions for a specific consumer group. With respect to shape effects,
this work contributes to the role of two different shape features; while Chapter 3 focused on

roundness vs. angularity, Chapter 5 examined effects of slimness vs. thickness. Interestingly,
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findings of Chapter 3 contradicted previous research on the topic (Fenko et al., 2016) by
indicating that round shapes in design trigger stronger healthiness associations as compared to
angular shapes. This is especially striking because cross-modal research linked roundness with
sweet tastes (Velasco, Woods, Petit, Cheok, & Spence, 2016), which would have suggested
subsequent associations with unhealthiness. Chapter 3 also assessed implicit healthiness
associations with abstract cubic shapes that differed in slimness and thickness, but failed to find
strong associations. Drawing from research on human body shapes (e.g. Bergstrom, Neighbors,
& Malheim, 2009; Chrysochou & Nikolakis, 2012), Chapter 5 demonstrated that packages
mimicking human body shapes were able to alter healthiness perceptions. Results of this chapter
show that package shape may serve as visual health cue, in particular when resembling slim
human body shapes. Broadening the scope of package design effects besides healthiness
perceptions, package visuals were shown to serve as visual cues for consumers to extract further
product characteristics, such as quality or levels of processing that subsequently influence taste
evaluation and purchase intention (Chapter 6).

Secondly, the growing body of research on visual health cues generally lacks explanations why
the investigated effects take place (e.g., Fenko et al., 2016; Koo & Suk, 2016; Tijssen et al.,
2017). These previous works manipulate a design element and test its impact on product
healthiness evaluation. This approach ensures that the found effect is driven by the design
element, however, it remains unclear which specific characteristics of the element are
responsible for the effect. In order to close this gap, Chapter 3 offered a basic explanation on
how design features on food packages can influence food-related healthiness perceptions.
Mediation analyses revealed that the design-healthiness-relationship can be explained via
design-induced perceptions (e.g., measured color lightness perception of the package design).
Similarly, the perceived heaviness of colors and typefaces was established as predictor of its
subsequent healthiness perceptions (Chapter 4). Hence, these studies are the first to demonstrate
that design features evoke design-related perceptions, which consequently drive the effect of
the design on healthiness. Going one step further, Chapter 5 provided first evidence that the
shape of a package not only induced slimness perceptions, but also triggered thoughts far
beyond that by showing self-referencing to explain subsequent healthiness effects. This extends
research on shapes as visual health cues (Koo & Suk, 2016; van Ooijen et al., 2017) as well as
research on self-relevant information (e.g. Debevec & Romeo, 1992; Peck & Loken, 2004)
because it shows design features to induce negative self-referencing. Healthiness in turn
mediates package shape effects on downstream constructs, such as purchase intention (Chapter

4), thereby supporting the impact of enhanced healthiness perceptions on behavioral intention.
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Consequently, this dissertation provides important explanatory mechanisms for healthiness
effects of package design that enhance understanding of the underlying mechanisms.

Third, this work adds to previous research that provided a multitude of different boundary
conditions for package design effects. For instance, Mai et al. (2016) found that the effect of
color lightness on healthiness was contingent on a person’s health consciousness and the
availability of sensory information. Here high health consciousness strengthened color effects
on purchase intention only when sensory information was available. Fenko et al. (2016), on the
other hand, demonstrated general health interest to moderate the healthiness effects of package
shape, but here individuals with high health interest were less likely to respond to visual cues.
Extending these findings, results of Chapter 6 showed effects of visual cues on packages to be
stronger for individuals that are health-conscious and look for metaphoric meaning in design.
Chapter 4 further complements these findings by identifying the moderating role of a
consumer’s health regulatory focus (Gomez, Borges, & Pechmann, 2013). Specifically, it
provides evidence that high health promotion-focused individuals rely on visual health cues to
infer food-related healthiness judgments. Moreover, this is the first work to apply this domain-
specific construct in a food- and design-related context. It thereby attests to the superiority of
utilizing domain-specific instead of general constructs in health research. In addition to these
non-observable consumer characteristics, Chapter 5 included consumer gender and body mass
index (BMI) as moderating variables on the package slimness — product healthiness —
relationship. Slimness related to higher healthiness perceptions only for women with moderate
to high BMI. Taken together, these findings underline the importance of including individual
characteristics as boundary conditions to uncover sensitive or vulnerable consumer groups and

enhance understanding of them.

Chapter 2 utilizes Q methodology to uncover subjective lay theories regarding healthy nutrition
in Germany and thereby adds a methodological contribution to this work. Q methodology has
been recently acknowledged as a mixed method. Mixed method research increased in popularity
within the last 25 years (Creswell, 2010) and is recognized as a third research pillar along with
qualitative and quantitative research (Johnson, Onwuegbuzie, & Turner, 2016). In mixed
methods research, elements of qualitative and quantitative research are combined in order to
expand, broaden, and deepen the understanding of a research topic. This approach enables
researchers to use the strengths and tackle the weaknesses of both methods, and thereby to
combine the best of two worlds within one study (Johnson et al., 2016). As Q methodology
combines qualitative and quantitative aspects within a continuous interaction (Ramlo, 2015), it

is qualified as a qualitative dominant mixed method (Ramlo & Newman, 2011). Despite being
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acknowledged as mixed method, and an increasing number of publications in the 21% century,
Q methodology remains a niche method with a small, but very active research community
supporting it (Brown, Danielson, & van Exel, 2015; Ramlo, 2015). Contributing to this
development, Chapter 2 is the first work to apply Q methodology to the topic of healthy
nutrition. The theoretical contribution of this work is the holistic, yet detailed profiling of four
different consumer groups in Germany based on the consumers’ subjective understanding of a
healthy nutrition. Thus, each group follows a unique lay theory on what constitutes a healthy
nutrition. These lay theories complement previous research that segmented consumers
according to their health beliefs related to nutrition (Falk, Sobal, Bisogni, Connors, & Devine,
2001) and according to prevailing attitudes and perceptions of food healthiness (Chrysochou
& Nikolakis, 2012). The main implication of this work is of practical nature, which is why it is

presented in the practical implications section.

Moreover, this dissertation answers the call for combining explicit and implicit measures in
food perception research (Mai et al., 2011). Chapter 3 and 4 complement self-reported measures
with the Implicit Association Test (IAT). This approach accounts for the fact that the consumer
decision making process can follow the reflective, goal-oriented system or the automatic system
(Strack & Deutsch, 2004). As such, Chapter 3 shows that subconsciously evoked healthiness
associations with light colors and round shapes remain stable even in cognitively controlled
conditions. In a similar vein, Chapter 4 demonstrates that explicitly measured effects of
typeface for health-promotion individuals also held implicitly for consumers with this trait.
Interestingly, these two chapters did not reveal diverging results between implicit and explicit
measures as would have been expected based on the previous research. One reason for that
might be that package design manipulations generally work on a more subtle level (Mai et al.,
2016). Consumers might not be aware of the design’s influence, because design elements
communicate health-related information indirectly, and yet this information is able to influence
judgment. Recent research on visual health cues applied the IAT as an implicit measure (Mai
etal., 2016; Tijssen et al., 2017). These works used realistic and complex package designs that
were holistically manipulated to examine the influence of package color as a health cue. On the
one hand, the current work extends these works by utilizing simple singular design elements in
their pure form as IAT stimuli. On the other hand, it implicitly investigates various design
elements besides color (Chapter 3, 4), such as shape roundness vs. angularity (Chapter 3), shape
slimness vs. thickness (Chapter 3, 5), and light- vs. heavy-weighted typefaces (Chapter 4) in
relation to their evoked healthiness associations. In this way, the presented dissertation
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broadens previous findings based on implicit measures by adding a partitioned perspective to
the holistic approach of earlier works, and by extending its scope to more design elements.

Practical implications

The empirical results of the presented articles provide practical implications for three interest
groups. As such, the following sections introduce implications for public health managers,

package designer, and consumers.

Public health campaigns are generally not targeted at specific populations, instead they are
designed to appeal to as many people as possible (Coveney, 2005). This can be considered one
of the pitfalls of public health campaigns. In order to increase acceptance of public health
campaigns, it is necessary to increase the awareness of public policy makers of the different
beliefs, experiences, or needs that consumers value (Andreasen, 2002; Bos, van der Lans, van
Rijnsoever, & van Trijp, 2013). For instance, Geeroms, Verbeke, and van Kenhove (2008)
showed that groups with different health motives differ in their response to advertisements as
well. Accordingly, advertisements that were better tailored towards the specific target group
related to more positive reactions. With respect to public health campaigns, the results from
Chapter 2 show that customizing these campaigns to specifically account for different segments
within the population might substantially increase their effectiveness. In particular, Chapter 2
aids policy makers in directing their efforts at specific consumer segments by identifying
prevailing lay theories on healthy nutrition among German consumers. Additionally, the results
reveal which of these consumer groups do not adhere to official dietary recommendations,
thereby offering insights to whom interventions shall be especially targeted. Since the
viewpoints of these groups differ in what is considered a healthy nutrition, individual campaigns
addressing these aspects should be developed to ensure their acceptance and understanding.
Therefore, Chapter 2 describes in detail how the message, distribution, and content of a specific
health campaign could be modified for each of the different groups in order to increase its

appeal and effectiveness.

Findings of the four articles on healthiness effects of design features might also offer some
beneficial insights for designing public health campaigns. It is important to note that the current
results are solely related to the context of food package design and transferring these results to
further design applications is a subject for future research. Therefore, drawing inferences for
other design implications is only of speculative nature at this point. Nevertheless, designing
billboard campaigns or informational material, such as consumer handouts, brochures, or flyers

could benefit from following design recommendations based on the presented results. For
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instance, in accordance with implicit results from Chapter 3, a general lighter colored design
might enhance subconscious healthiness associations or trigger health goals in the viewer. In a
similar vein, as indicated by Chapter 3 and 4, rounded design elements and light-weighted
typefaces could attenuate the verbal message of such campaigns. Following these
recommendations is not expected to hurt anyone, but might enhance campaign effectiveness
for certain consumer groups. Consequently, understanding boundary conditions for design-
based effects can further aid in designing more effective campaigns. For example, Chapter 4
showed that health promotion-oriented consumers react more sensitive to visual health cues
than other consumer groups. Similarly, Chapter 6 demonstrated that some visual messages were
only understood by health-conscious consumers. Hence, consumer with a higher than average
interest in health might infer additional meaning (besides the written text) from designs of visual
informational material that could support the effectiveness of public health information. These
findings also imply that subtle messages might not reach every consumer as intended, especially
not those that might need it the most. Conclusively, public health communication should be
very clear and explicit in its written content, since consumers that are already interested in
health may further benefit from the use of visual health cues in the design of informational

material.

For package designers these contributions provide evidence that designing tailor-made food
packages aimed at specific target audiences can improve product perceptions and, ultimately,
behavioral intention. Specifically, Chapters 3 to 6 offer guidelines on which package design
features may be used to visually communicate a healthy product. However, as indicated in the
introduction of this dissertation, designs can be processed and perceived with a holistical or a
piecemeal approach. For instance, Tijssen et al. (2017) concluded that effects of package color
were not due to its single properties (hue, saturation, brightness), but due to a combination of
these. The current research addresses the piecemeal approach and does not investigate a holistic
effect of these elements together (Orth & Malkewitz, 2008). Thus, it remains unclear how the
investigated elements are perceived when applied in combination on a design. However,
Chapter 3 combines two of the design elements, namely color lightness and shape roundness
vs. angularity, and shows that the combination of these yields different results depending on
the product category, which is in line with previous research (Mai et al., 2016). It is important
to note that researchers normally have little to no influence on how findings are used in practice.
Yet, the author would like to emphasize that the provided information should be used to enhance
the perceived healthiness of healthy products, instead of unhealthy products. This would

increase the purchase intention and choice for healthy products—a positive outcome that is,
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however, accompanied by some restrictions regarding the so-called “health-halo” (Chandon &
Wansink, 2007). This effect will be discussed in the following limitation section. Since the goal
of this dissertation was to investigate the influence of package design on perceived product
healthiness in order to foster a healthier diet, using the presented results to let unhealthy

products appear healthier would be against the intended research purpose.

Lastly, the outcomes are also aimed at the consumer to inform, educate, and, ultimately, call
attention to the impact of subtle cues, such as package design, on consumption behavior and
food choice. Even though governments regulate the use of explicit nutritional or health-related
information (such as “low fat” or “supports the bones”) on food packages in order to ensure
that these are based on scientific evidence and are not misleading (European Commission,
2017), there is no regulation addressing the use of design-related subtle health cues. Thus, the
current findings urge consumers to put higher cognitive attention to their purchase decisions
which consequently empowers them to better understand and consciously control their decision.
It also shows that those consumers who care about their health are most vulnerable to visual
design cues communicating a specific health value. Especially health conscious, and health
promotion-focused individuals as well as those with a high BMI have been shown to react more
sensitive to visual health cues. Such consumers could use these findings to be particularly alert
to not be guided by their intuition or feelings in food choice, but to pay close attention to
nutrition facts or claims depicted on the product. To avoid decisions via the automatic system
(System 2, Kahneman, 2003; Strack & Deutsch, 2004), some general recommendations are
applicable for consumers. In order to avoid the subconscious influence of visual features on
food packages, consumers are advised not to go grocery shopping when under time pressure,
to have a shopping list (and stick to it), to not rush the purchase, and to cognitively control the
decision making process. These strategies might aid consumers to prevent buying products
where the visual features subtly promise more than the included product can keep.

Limitations and avenues for future research

The five presented contributions mark a small step in advancing the knowledge regarding visual
health cues in package design. Naturally this work has some limitations that need to be
addressed. Each contribution spotlights only one or two design features applied on a single
product package, while real-life food packages display multiple design features that are jointly
applied to many different products in a complex retail environment. As all current experiments
were conducted in laboratory settings, further research should track real-life decisions in

complex contexts to validate and extend laboratory effects to actual consumption situations.
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This is especially relevant as environmental cues, such as the shelf setting in a supermarket
(Machiels & Orth, 2017), the purchase setting (van Rompay et al., 2016), or the complexity of
the shopping context (Orth & Crouch, 2014) have been shown to alter package design

processing and, subsequently, to affect consumer decisions.

With respect to the investigated independent variables, real-life packages consist of other design
features than those addressed in this dissertation. For instance, package material has been shown
to guide product evaluations (Magnier & Schoormans, 2017; Rebollar et al., 2017), and the
sound of a brand name in combination with different package shapes can trigger differences in
consumers response (Fenko et al., 2016). Moreover, the position of a picture, slogan, or brand
logo on the front of a package can lead to differences in attractiveness and quality judgments
(Machiels & Orth, 2017) that might be related with healthiness evaluations (Deng & Kahn,
2009). Addressing the latter point, studies in Chapters 4, 5, and 6 include packaging
attractiveness and (Chapter 6) quality perceptions as control variables to exclude any biasing
influence based on these constructs. Conclusively, there is a variety of other design factors
which may evoke consumer reactions regarding a product’s healthiness evaluation that were
not investigated within this work. With respect to the examined dependent variables, this work
focuses mainly on the impact of package design elements on food healthiness perceptions.
Chapters 3, 4, and 5 show design elements to relate to increased or decreased food healthiness
perceptions, while Chapter 6 offers levels of processing, perceived quality, and actual taste
evaluation as outcome. Only Chapters 4 and 6 extend this relationship to purchase intention as
a downstream effect. Other works provided evidence for the influence of design cues on various
variables such as product choice (van Ooijen et al., 2017), consumption amount (Madzharov &
Block, 2010), and taste expectation and evaluation (Mai et al., 2016). Interestingly, findings
from Mai et al. (2016) indicate that designs with visual health cues can, at the other end, impair
tastiness impressions. Including both healthiness and tastiness inferences when investigating

package design effects, offers an interesting approach for future research.

The earlier mentioned “health halo” (Chandon & Wansink, 2007) implies that consumers’ food
perceptions are biased once they judge a food as healthy. A “healthy” food is expected to have
a lower calorie or fat content, and higher mineral or vitamin content (Carels, Konrad, & Harper,
2007; Larkin & Martin, 2016; Oakes & Slotterback, 2001), which subsequently leads to higher
consumption amounts (Provencher, Polivy, & Herman, 2009). The good intentions of
increasing the perceived healthiness of a food via its visual package design might then backfire.
A package design that increases the food healthiness could manage to “nudge” consumers to

choose this specific product, but it might thereby lead to negative and unintended consequences,
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such as overconsumption and eventual weight gain. Notwithstanding this side effect, such
consequences would be even more harmful if the packaged food is already unhealthy itself.

Future works should adequately consider and target these drawbacks.
Methodological reflection on the Implicit Association Test (IAT)

Since multiple studies within this cumulative dissertation employed the IAT as implicit
measure, a short assessment of the IAT is provided in the following. The advantage of the IAT
as an implicit measure lies within its ability to reveal attitudes that consumers are unwilling or
unable to report (Nosek, Greenwald, & Banaji, 2007). Especially in the case of associations
with design features, as they were assessed in Chapters 3 and 4, it can be expected that
consumers may not have preconceived ideas on these. Since these design features act as subtle
cues consumers may not be aware of their influence and thus not able to report their associations
with them. Methodologically, the IAT shows strong internal consistency (Greenwald, Nosek,
& Banaji, 2003), stable test-retest reliability (Egloff, Schwerdtfeger, & Schmukle, 2005), is less
fakeable than self-report measures (Nosek et al., 2007), and seems insensitive to variations in
the procedure such as number of trails or concepts (Greenwald, Poehlman, Uhlmann, & Banaji,
2009). Generally, scores from explicit measures and the IAT correlate modestly with an average
r of .19 (Hofmann, Gawronski, Gschwendner, Le, & Schmitt, 2005; Nosek et al., 2007).
Regarding the IAT’s predictive validity, Greenwald et al. (2009) found similar predictive power
on outcomes for the IAT as for self-reported measures, while others found the IAT to have
higher predictive validity than self-reports in a food-related context (Richetin, Perugini,
Prestwich, & O'Gorman, 2007). Similarly, a more habitual behavior in food choice yielded
higher predictive power of the IAT (Conner, Perugini, O'Gorman, Ayres, & Prestwich, 2007).
Furthermore, while self-report measures were impaired in the context of socially sensitive
topics—as food- and health-related attitudes are—IAT measures remained stable (Greenwald
et al., 2009). Especially the latter findings indicate a good suitability of the IAT to assess

implicit attitudes in a food context; hence it was applied in the presented dissertation.

Nonetheless, the IAT has also raised extensive discussions regarding its validity or
reproducibility of findings. Some of these drawbacks were addressed by the introduction of an
altered scoring algorithm to calculate the 1AT-effect (Greenwald et al., 2003). The applied
calculation procedure eliminated concerns with respect to individual differences regarding
average response latency that can be either based on extraneous influences, participant age,
general cognitive abilities, or previous experience with IATs (Nosek et al., 2007). In addition,

the changed scoring algorithm prevents fakeability of the test (Cvencek, Greenwald, Brown,
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Gray, & Snowden, 2010). Some of the shortcomings of the IAT can be prevented by using other
latency-based methods. For instance, the single-category IAT (SC-1AT; Karpinski & Hilton,
2001) eliminates the need of a comparative category as it is necessary in the IAT, which
therefore enables the researcher to measure and evaluate associations to two or more concepts
separately. Integrating criticism that the IAT reflects differences in valence of the target
concepts instead of differences in valence of individual stimuli and is therefore influenced by
extrapersonal associations, Olson and Fazio (2004) developed the personalized-1AT (p-1AT).
The attribute categories that usually carry normative implications (i.e. positive-negative) are
replaced by the category labels “I like” and “I don’t like”. Further interesting implicit methods
are the extrinsic affective Simon-task (EAST; Houwer, 2003) and the go-no go association task
(GNAT; Nosek & Banaji, 2001). The EAST combines IAT elements with the affective Simon
effect (which is based on the affective congruence between stimulus and response). Following
the Simon effect, it ought to be harder to give a neutral response (= press a key) to the word
“enemy” when the key is (extrinsically) associated with a positive valence due to a former
valence-categorization task (Houwer, 2001). In contrast to most implicit measures that use two
keys to indicate category assignment, the GNAT only requires one response: “go” (i.e. press
space bar) when the stimulus belongs to the category or “no go” (i.e. do not press space bar)
when it does not belong to the category. A specialty of the GNAT is its adaptiveness to diverse
contexts. Attitudes towards a category can be measured within single category context,
superordinate context, generic context, or within an attribute-only context (Nosek & Banaji,
2001). Other discussed implicit measures in health behavior or marketing are the affective
misattribution procedure (AMP), single-block IAT (SB-IAT), implicit relational assessment
procedure (IRAP) and implicit association procedure (IAP). However, the IAT outperformed
most of these latency-based measures regarding reliability and test-retest reliability (Nosek et
al., 2007). In future research decisions for or against one of these methods should carefully
consider all benefits and drawbacks associated with each method and opt for the optimal method
regarding the research question at hand.
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Concluding statement

This dissertation consists of five research articles each containing one or more studies that
empirically investigate the importance of lay viewpoints on healthy nutrition as well as the
relation between package design elements and perceived food healthiness. Relating to the
initially mentioned limited effectiveness of public health campaigns, Chapter 2’s contribution
lies in revealing the need to address consumer groups differently according to their overarching
beliefs on what constitutes a healthy nutrition. In line with food marketing being able to impact
consumer behavior, Chapters 3 to 6 provide insight into how different aspects of a product’s
package design potentially encourage a healthy food choice under consideration of certain
consumer characteristics. More specifically, the influence of color weight and lightness,
typeface weight, shape roundness vs. angularity, and overall package slimness vs. thickness on
consumers’ subjective healthiness evaluation of the respective foods was examined. Light-
weight colors and typefaces, light colors, rounded design elements, and thin package shapes
were found to positively impact healthiness perceptions, albeit some were more pronounced
within certain consumer groups. Summarizing the contributions of this dissertation to research
on visual health cues, Chapters 3 and 4 confirm the previously established role of color as
healthiness cue, while Chapter 4 introduces the design element typeface as a novel visual health
cue. Chapter 5 strengthens the relevance of package shape slimness in visual health
communication. Lastly, Chapter 6 sheds light on the role of product imagery on packaging as
it is shown to not only alter healthiness perceptions but also to impact perceived levels of
product processing, and actual taste. All studies on package design effects report process
explanations and boundary conditions by including mediator and moderator variables into the

experimental designs to further improve understanding of the prevailing effect mechanisms.

Together, the five research articles unfold important potentials for public health researchers,
industrial package designers, and consumers. Addressing both public health marketers and
package designers, the findings offer guidance on how to subtly change the visual design of
healthy food packages to nudge consumers towards a healthier food choice. Additionally,
results direct attention towards possible pitfalls in designing public health campaigns or

package designs with the goal of communicating specific messages to the consumer.
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Chapter 8

Summary

The current dissertation comprises five empirical research paper dealing with food healthiness
in relation to consumer beliefs and the influence of package design with the overarching aim of

deriving implications for public health, package designers, and informed consumers.

Food consumption is strongly related to a population’s health status, life-quality, and life-
expectation. Since global changes in dietary patterns have caused a dramatic increase in obesity
and nutrition-related diseases, such as diabetes, cancer, and cardiovascular diseases, public
health organizations and governments are alerted to introduce public health interventions
aiming at fostering a healthier food choice. Despite substantial efforts, these interventions
exhibit only limited or mixed influences on actual eating behavior. Additionally, due to the
complexity of official recommendations and the impact of various informational sources,
consumer beliefs on healthy nutrition vary immensely among individuals. As these beliefs play
a pivotal role in driving consumer behavior, the first contribution of this dissertation applies the
rarely used Q method, which combines qualitative and quantitative research techniques in order
to explore and holistically describe four major lay theories regarding healthy nutrition among
German consumers. Based on these theories, extensive implications for the development and

modification of public health campaigns are derived.
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Despite the controversially discussed negative impact of food marketing on food choice, it has
also been shown to increase healthy food consumption and to be a suitable means of combating
the food-related obesity epidemic. One of the food marketing tools that is used to directly or
indirectly communicate with the consumer constitutes a food’s package design. A multitude of
research has already focused on the effects of package design on consumers’ product evaluation
and choice. However, the full potential regarding its influence on a healthy food choice is not
yet extensively explored. Therefore, the core focus of this cumulative dissertation is to
empirically investigate the explicit and implicit effects of various package design elements on
perceived food healthiness. In line with that, Chapter 3 establishes a fundamental relationship
between basic design elements (i.e., color lightness and shape roundness vs. angularity) and
implicit healthiness associations as well as explicit food-related healthiness inferences for
healthy and unhealthy foods. Chapter 4 sheds light on healthiness effects of the design factor
weight by utilizing light- and heavy-weighted colors and typeface on a soft drink package.
Extending these findings to the overall package shape, i.e., its slimness and wideness, Chapter
5 focuses on boundary conditions and effect mechanisms of healthiness inferences based on
these design cues. Finally, Chapter 6 shows symbolic cues in product images on packages to
impact further product characteristics, such as perceptions of its quality and levels of processing
as well as judgments of its actual taste.

The following sections present the English summary of the dissertation, where each research
article is summarized. The summary includes the scope of the work, a short theoretical
background, applied methods, and the main results. Additionally, each contribution is discussed
in the light of its theoretical and practical (i.e., managerial or policy) implications. Furthermore,

limitations are pointed out, and, finally, promising areas for future research are unraveled.
Consumer lay theories on healthy nutrition: A Q methodology application in Germany

As healthy nutrition viewpoints are manifold and highly subjective, this research explores four
fundamental lay theories regarding healthy nutrition with consumers in Germany. By using Q
methodology, these theories are characterized and similarities as well as differences are
identified in order to derive implications for public health policies. Previous research points at
diverse and multi-faceted interpretations of healthy nutrition for laypeople, which are partly
based on information from official guidelines, but also include personal experiences, common
sense, feelings, and personal knowledge, suggesting there is no one-size-fits-all behavioral
intervention. Since lay theories strongly guide behavior, understanding lay perspectives on

healthy nutrition is crucial in improving public health interventions.
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For the Q-sort thirty German consumers were asked to rank-order a set of 63 statements on
healthy nutrition into a forced-choice quasi-normal distribution according to their individual
agreement, disagreement or neutrality. Factor analysis of these individual rankings revealed
correlations within individual sorting profiles, leading to four diverging lay theories regarding
healthy nutrition. Consumers following the first lay theory (LT1), “Healthy is what tastes good,
in moderation”, want to achieve a long life of physical and mental well-being by following a
healthy nutrition. These consumers consider an informed, moderate, and balanced diet without
restrictions or pharmaceutical help as a healthy nutrition. Consumers from LT2, “Healthy
nutrition is expensive and inconvenient”, consider the culinary and convenience qualities of
foods provided by the industry as key requirements for a healthy nutrition. These consumers
mostly aim at short-term hedonic satisfaction with their diet. LT3, “Healthy is everything that
makes me slim and pretty”, follows a calorie-reduced nutrition combined with dietary
restrictions in order to achieve weight-loss and sustain an attractive body. Here, the use of
pharmaceuticals as nutrition supplementation is generally accepted. Lastly, LT4 “Only home-
made, organic, and vegetarian food is healthy” points out the ethical aspects of a healthy
nutrition. Consumers supporting this theory exclusively consume home-cooked (vegetarian and

vegan) foods that are organically produced.

The four dominating lay theories extend previous works on guiding nutritional beliefs in the
US and consumer health-related segments in Denmark and therefore offer a more fine-grained
and holistic insight into complex understanding and reasoning behind healthy nutrition in
Germany. Two major topics of dissent across the lay theories yield important insights for policy
makers. Differences are related to the general importance of healthy nutrition and food
healthiness depending on the production method. While LT3 consumers absolutely prioritize a
healthy nutrition, LT2 consumers care more about hedonic aspects. Regarding food production
methods, LT2 and LT3 consumers trust the healthiness of industrial food products, whereas
LT4 consumers try to avoid industrially processed products with great effort to aim for a healthy
nutrition. These findings advise policy makers to adjust themes, motives, and goals presented
or addressed in public health campaigns to specifically appeal to each lay theory and thereby to
increase the impact of health interventions. The small sample size and the short period of data
collection limit the generalizability of the current findings as it is unclear how common these
viewpoints are among the society and how robust they are through time and across cultures.
Thus, a bigger quantitative study could be used to validate the theories and to monitor their
development over time. Ultimately, it cannot be excluded that the choice of the Q set omitted

relevant views on healthy nutrition, which may have altered the results.
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What shapes consumer healthiness inferences?

Investigating subtle design cues in food packages

Linking research that shows basic design features to have inherent valence with recent studies
on visual health cues in package design, this work implicitly investigates healthiness
associations with abstract design features and explicitly offers design-induced perceptions as
process explanations for package design effects on food evaluation. Previous research on color
lightness (darkness), shape roundness (angularity), and shape thinness (thickness) indicate
automatic positive (negative) valence associations with these design features using a variety of
implicit measures. Effects are expected to spill over to general healthiness associations. In a
similar vein, light colors, angular and thin shapes when applied on food package design were

related to being healthier products.

Using a multi-dimensional Implicit Association Test (IAT) and simple, abstract design features
as attribute stimuli, Study 1 (n = 30) established a fundamental link between general healthiness
associations and lighter colors or rounded shapes, respectively, as indicated by strong and
significant D-scores. However, thin or thick shapes were not implicitly connected with
healthiness. Following up on these findings, Study 2 (n = 277) used a 2 (package color: light
vs. dark) by 2 (package shape: round vs. angular) by 2 (product type: healthy vs. unhealthy)
between-subjects design in order to show that the implicit effect with abstract designs can be
transferred to food package evaluation for a dairy drink. Light colors and rounded shapes on
the package yielded healthier food perceptions. However, there was a significant three-way
interaction with package design, where the healthy product was perceived healthier with light
and angular design elements, whereas the unhealthy product was judged healthiest with light
and round design elements on the package. Additionally, healthiness perceptions were mediated
by specific design-induced perceptions, thus offering proof and explanation for the effect

mechanism.

The current findings contribute to the previous literature in three ways. First, so far no inherent
healthiness value has been demonstrated for basic and abstract design features as it was shown
for color lightness and shape roundness in the current research. Second, this contribution
supports literature on color lightness as a health cue in package design and extends it by
revealing subjective design-induced perceptions as the explanatory process mechanism for the
color-healthiness relationship. In contrast to previous findings, shape roundness in package
design served as healthiness cue, thus indicating the necessity for further investigations on the

role of shapes and food healthiness perceptions. Third, findings complement congruence-
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effects between package design manipulations and product category healthiness. Health
inferences based on design cues differed depending on the product category, once more pointing
at the need for further research in this area. Public health managers benefit from the current
results as these support the potential of using visual cues on food packages to nudge consumers
towards the better choice. Additionally, marketing managers can use this information to design
healthy food products’ packages more effectively, and consumers might become more aware
of the subtle influence of visual cues on their choice. The representativeness of findings is
limited by the employment of non-realistic stimuli for two product categories and manipulating
only two design features. Future studies should control for confounding influences, such as
effects of color warmth or arousal to exclude bias based on additional design features. Lastly,
future works are advised to account for boundary conditions such as individual characteristics

or context-based effects as well as down-stream effects.

Healthy by design, but only when in focus:

Communicating non-verbal health cues through symbolic meaning in packaging

Combining research on symbolic design with metaphorical heaviness perception, this paper
provides initial evidence for the impact of food package design differing in heaviness on
product healthiness perceptions, and ultimately, purchase intention. Using colors as well as
typefaces in package design can communicate brand perceptions, cultural origin, or taste
expectations. Most importantly, these features are known to differ in their perceived heaviness.
Regarding heaviness, colloquial speech often refers to heaviness in a context of unhealthiness.
Unhealthy foods are said to lie heavy on the stomach, whereas fat- or sugar-reduced products
are labeled as “light” products. Thus, package colors and typefaces conveying more (less)
heaviness are expected to trigger judgments of lower (higher) product healthiness. Perception
of product packages are moderated by individual factors. Individuals pursue health goals either
by adopting promotion or prevention strategies—a tendency that is captured in the health
regulatory focus construct. Health promotion-focused individuals rely stronger on heuristics
than health-prevention focused individuals. Thus, the influence of visual package cues on
healthiness perceptions is expected to be stronger (weaker) for health promotion (prevention)

individuals.

Several pretests were conducted to identify a light- and a heavy-weighted typeface (n = 10) and
color (n =82), and to link the selected typefaces and colors with heaviness as well as healthiness
inferences (n = 96) via multiple repeated measures ANOVAs. Using a 2 (typeface: more vs.

less heavy) by 2 (color: more vs. less heavy) between-subjects experimental design, Study 1 (n
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= 144) showed that a soft drink package with light color yielded marginally higher healthiness
perceptions than a dark colored package. Similarly, the less heavy typeface related to slightly
less expected calories than the heavier typeface. Testing for a moderated mediation showed a
significant indirect effect of typeface on purchase intention via healthiness perceptions
moderated by individuals’ health promotion focus. Only for high health promotion-focused
individuals a light typeface accounted for higher healthiness perceptions that, in turn, related to
higher purchase intentions. A heavy typeface, on the other hand, served as a cue to
unhealthiness. Following up on the explicit findings for typefaces, Study 2 (n = 80) used an
Implicit Association Test (IAT) to test associations between sugary and non-sugary food items
and healthy versus unhealthy words depending on food words being presented in a light or
heavy typeface. The D-score revealed faster response latencies within the congruent trials as
compared to incongruent trails, but no influence of typeface emerged. However, moderation
analysis showed a marginal interaction for health promotion individuals. Only when high in
health promotion, a light typeface led to stronger implicit associations between sugary foods
and unhealthiness (non-sugary foods and healthiness), whereas a heavy typeface weakened this

association.

Extending research on metaphorical embodiment of design and highlighting the relevance of
non-verbal design cues to communicate healthiness, explicit findings showed a light-weighted
package color to positively affect food healthiness perception, whereas typeface effects depend
on a person’s health regulatory focus. Thereby advancing research on health regulatory focus,
the current findings imply that explicitly and implicitly consumers high in health promotion are
more susceptible to visual design cues that transport symbolic meaning. The key idea of this
research was the metaphorical relation of heaviness with healthiness—a relation that has been
corroborated in previous studies, but that still lacks an exploratory mechanism. Furthermore,
heaviness is only one out of many aspects in which design elements such as color and typeface
differ. Therefore, future studies should account for further aspects. Up to date, this is the first
study to integrate the health regulatory focus construct into design research, thereby
highlighting the importance of using domain-specific constructs instead of general constructs,
such as the general health regulatory focus which failed to produce relevant findings in health
behavior research. Important to note, findings related to health regulatory focus center around
near significant results and have to be interpreted with caution. Even though the bias-corrected
bootstrap procedure corroborates the moderating effect, future studies should substantiate the
role of health regulatory focus in food decision making. Lastly, the structure of the IAT allows
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no conclusion on the absolute strength of single associations, which suggests the use of implicit

measures that enable researchers to assess single associations in future studies.

Shaping up:
How food package and consumer body conspire to affect healthiness evaluation

Integrating research on human body shapes with visual health cues in food package design, two
studies investigate the influence of packages that mimic human body shapes on food healthiness
perception. So far only scant research has investigated the effect of a package’s slimness on
food healthiness perceptions. However, research on the influence of human body shapes
demonstrates a thin-is-good stereotype that extends to a thin-is-healthy stereotype as indicated
by more positive and healthier evaluations for thin body shapes. Similarly, skinny humanoid
shapes activate concepts of health, implying that effects of human body shapes may be
transferred to effects of food package design shape. Thus, slim food packages are expected to
lead to higher food healthiness evaluations as compared to less slim packages. Additionally,
women are generally more sensitive to weight-related visual cues and tend to compare
themselves stronger with others than men. Therefore, individual’s body mass index (BMI) and
gender are expected to moderate the effect of package slimness on food healthiness. Moreover,
previous research demonstrated that exposure to models with different body sizes activates self-
relevant thoughts, especially in women. Hence, self-referencing is expected to mediate the

package-slimness product-healthiness relationship.

By using a one-factorial (slim vs. less slim package, Study 1, n = 78) between-subjects design
with a smoothie bottle mimicking the shape of a slender and an overweight female body, results
of a moderated mediation model showed that package shape only influenced food healthiness
perception for females with a BMI above 22.3. For these women a smoothie in a slim package
design related to higher healthiness perceptions than in the less slim design. Study 2 (n = 144)
extended and corroborated these findings within a female population using more realistic
humanoid packages by demonstrating that perceived package slimness of a yogurt drink
mediated the effect of package shape on product healthiness, again contingent on women’s
BMI. This second stage moderated mediation combined with floodlight analysis clarifies that
only moderate to high BMI females evaluated the product as healthier the slimmer they
perceived the package to be, and as unhealthier when the package was not perceived as slim.
Results also demonstrated that the slimness-healthiness relationship can be explained through

negative self-referencing irrespective of the BMI. The slimmer a package was perceived, the
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less negative thoughts were triggered in women about themselves, subsequently increasing
healthiness judgments.

This research has three theoretical main contributions. First, it adds to the previous research on
visual health cues in package design by demonstrating that package shape slimness can trigger
healthiness perceptions. Second, consumer gender and BMI are identified as boundary
conditions for this effect. As previous research indicated that women react more sensitive to
health- and shape-related cues, the current results support these findings. However, research on
human body shape effects found that overweight models evoked healthiness perceptions for
women with normal to high BMI, whereas our results show these women to derive healthiness
from slimness in package design. Third, this is the first work exploring self-referencing as
explanatory mechanism for the effect of package shapes mimicking slim human bodies on food
healthiness evaluations. More precisely, only negative self-referencing mediated the package-
slimness product-healthiness relationship. Again, effect directions are different than effects
reported with human models. While slim models increased negatives thoughts, slim packages

decreased negative thoughts in women about themselves.

The findings also advise product managers and package designers to account for self-relevant
information in their quest of designing persuasive packages. Package designs should not trigger
any negative thoughts regarding oneself because these might be related to decreased healthiness
perceptions, i.e., by decreasing the perceived package slimness. Hence, findings aid marketers
in designing healthy products that are better tailored to the target audience. The choice of
investigating the current effects only with healthy product categories limits the transferability
of findings to other product categories. Additionally, the slim package design resembles a
female body shape with a lower, but still normal BMI, instead of resembling an underweight
body shape. Using realistic instead of extreme stimuli is, however, in line with research on
human body shapes. Regarding the effects of slim vs. less slim package shapes, findings of this
work are limited to healthiness effects. Other research indicates that slimness is also associated
with success or competence; these are outcomes that should be considered in future research.
Lastly, moderating effects are not limited to consumer gender and BMI, but further health- or

design-related variables or even contextual effects could be included in future works.
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See how tasty it is? Effects of symbolic cues on product evaluation and taste

Inspired by recent trends in consumer preference for natural, unprocessed foods, the current
paper investigates whether level of product processing can be conveyed by making use of
symbolic information on product packaging, both visually and through text. For products that
are consumed either fresh or slightly processed, such as fruit juice, consumers relate naturalness
with freshness, and minimal levels of processing which in turn lead to higher healthiness and
hedonic evaluations. One way of communicating low levels of processing is by using product
visuals on the product packaging. Visuals can convey symbolic information and thereby
influence sensory expectations, and actual flavor evaluation. Hence, for fruit juice a visual of
the unprocessed fruit is expected to indicate low levels of processing. In addition to visual cues,
the accompanying verbal cues might enhance understanding and liking of an evaluated product.
However, the effect of visual and verbal information on a package design is expected to be
moderated by how health-oriented consumers are and how actively they engage in processing

a visual metaphor to derive meaning from these information.

One study (n = 80) used a 2 (product visual: processed vs. unprocessed) by 2 (ad text: processed
vs. unprocessed) between-subjects experimental design with orange juice as the focal product.
Results showed that solely depicting the raw orange (as opposed to the juice in a glass) on a
juice package did not relay low levels of product processing for most consumers. However, for
health conscious consumers and those that tend to look for metaphoric meaning in package
design, depicting an unprocessed orange led to low product processing perceptions. For
consumers that score low on both moderators, interestingly, the visual of the processed orange
juice in the glass related to perceiving the product as being unprocessed. Perceiving low levels
of processing subsequently transferred to better taste evaluations when tasting the orange juice

and to subsequently higher purchase intentions.

The current study adds value to research investigating labeling products as natural, organic, and
pure, by showing that product visuals convey different product features to different consumers.
Thereby, it extends research in symbolic meaning of package visual (and textual) information
and attest to their importance of influencing product taste as well as subsequent purchase
intention. Results showed unexpected effects of a product package that displayed an
unprocessed fruit as this — contrary to expectations — did not relate to perceiving the product as
unprocessed, but a visual of the processed orange juice did. One possible explanation for this
result may be grounded in congruence effects. Possibly, the juice glass was perceived as more

congruent with the actual consumption situation, thus yielding more positive evaluations.
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Furthermore, the study findings underline the relevance of accounting for consumer
characteristics as moderator variables in these relationships. Including design-, and context-

related consumer differences shed further light on the presented effect mechanism.

Additionally, our findings are important for brand managers since they imply that the more
intuitive choice of front-of-packaging visuals might not be the most suitable or can even
backfire in an unwanted direction. As some fruit juice brands in the market display a
combination of the raw fruit and a glass filled with the juice, future studies should account for
the combined effect of these two visuals. Additionally, the current study only examined effects
for orange juice which limits the findings to this product category. Future research could extend
the current findings by including further product categories where product visuals may display
different levels of processing, such as chocolate or coffee. Lastly, the current research did not
include further measures of taste, such as liking, and did not account for consumer preference
or frequency of consumption for orange juice, which should be incorporated in future research.
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Zusammenfassung

Die vorliegende Dissertation besteht aus finf empirischen Forschungsarbeiten, die implizite
und explizite Forschungsmethoden nutzen, um das Konzept gesunder Ernédhrung empirisch aus
Konsumentenperspektive zu beleuchten und zu untersuchen, welchen Einfluss das Verpack-
ungsdesign auf die Gesundheitswahrnehmung von Lebensmitteln hat. AbschlieRend lassen sich
umfangreiche Implikationen fiir das 6ffentliche Gesundheitswesen, fiir Verpackungsdesigner

und fur aufgeklarte Verbraucher ableiten.

Der Nahrungsmittelkonsum steht in eindeutigem Zusammenhang mit dem Gesundheitsstatus,
der Lebensqualitat und der Lebenserwartung der Bevolkerung. Verénderte Ernahrungsgewohn-
heiten haben weltweit zu einem dramatischen Anstieg an Ubergewicht und ernahrungsbezogen-
en Krankheiten, wie beispielsweise Diabetes, Krebs- oder kardiovaskularen Erkrankungen,
gefiihrt. Aufgrund dessen gibt es eine Vielzahl an Gesundheitsinterventionen zum Thema
,»Gesunde Erndhrung®, welche jedoch nur begrenzt zu veranderten Erndhrungsgewohnheiten
flhren. Des Weiteren fuhren komplexe Empfehlungen von oOffentlicher Seite sowie wider-
sprichliche Ansichten zur gesunden Erndhrung in der direkten Konsumentenumgebung dazu,
dass die einzelnen Konsumenten deutlich unterschiedliche Sichtweisen dariiber haben, was eine
gesunde Erndahrung ausmacht. Da diese Sichtweisen jedoch verhaltensbestimmend sind, nutzt
der erste Beitrag dieser Dissertation (Kapitel 2) die selten genutzte Q-Methode, welche

qualitative und quantitative Forschungstechniken vereint, um die vorherrschenden Laien-
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theorien zur gesunden Ernéhrung bei deutschen Verbrauchern aufzudecken und ganzheitlich zu
beschreiben. Basierend auf diesen Theorien werden abschlieBend umfangreiche Implikationen

fiir die Entwicklung und/oder Anderung von 6ffentlichen Gesundheitskampagnen abgeleitet.

Da Lebensmittelmarketing neben den kontrovers diskutierten negativen Einflissen auf die
Lebensmittelauswahl nachweislich auch positive Effekte in Bezug auf eine gesunde
Erndhrungsweise haben kann, scheint es ein geeignetes Mittel zu sein, um der
Ubergewichtsepidemie Einhalt zu gebieten. Dabei stellt die Verpackung eines Lebensmittels
eine von vielen Mdglichkeiten dar, um direkt oder indirekt mit dem Konsumenten zu
kommunizieren. Eine Vielzahl wissenschaftlicher Arbeiten hat bereits den Einfluss des
Verpackungsdesigns auf die Produktbewertung und —auswahl von Konsumenten untersucht.
Der Einfluss der Verpackung auf eine gesunde Produktwahl wurde allerdings noch nicht
umfassend erforscht. Dementsprechend liegt das Hauptaugenmerk dieser kumulativen
Dissertation darauf, empirisch zu erforschen, welche expliziten und impliziten Effekte
verschiedene Verpackungsdesignelemente auf die Wahrnehmung der Lebensmittelgesundheit
haben. Zunachst weist Kapitel 3 einen fundamentalen Zusammenhang zwischen grundlegenden
Designelementen (wie z. B. die Helligkeit einer Farbe oder Rundheit bzw. Eckigkeit einer
Form) und impliziten sowie expliziten Gesundheitsinferenzen fiir gesunde und ungesunde
Produkte nach. Im Anschluss beleuchtet Kapitel 4 die Auswirkungen des Designmerkmals
»Gewicht* auf die Gesundheitsbewertung dieses Produktes, wobei das Designmerkmal durch
leichte und schwere Farben bzw. Schriftarten auf einer Softdrinkdose operationalisiert wird.
Um diese Ergebnisse auf die Gesamtform einer Verpackung, genauer gesagt deren Schlankheit
bzw. Korpulenz, zu erweitern, konzentriert sich Kapitel 5 auf Rahmenbedingungen sowie
Effektmechanismen der Wirkung dieser Designmerkmale auf die Gesundheitswahrnehmung.
Abschlieend zeigt Kapitel 6, dass Produktbilder auf einer Verpackung zusatzlich die
Wahrnehmung weiterer Produktmerkmale, wie Qualitdt oder Verarbeitungsgrad, und die

Bewertung des Geschmacks beeinflussen kdnnen.

Die folgenden Abschnitte stellen die deutsche Zusammenfassung der Dissertationsartikel dar.
Die Zusammenfassungen beinhalten das Ziel der Arbeit, einen kurzen theoretischen Hinter-
grund, die angewandten Methoden, sowie die Kernergebnisse. Zusétzlich wird jeder Beitrag
hinsichtlich seiner theoretischen und praktischen Implikationen diskutiert, Limitationen werden
aufgezeigt und abschlieRend werden vielversprechende Ansétze flr kiinftige Arbeiten aufge-
deckt.
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Consumer lay theories on healthy nutrition: A Q methodology application in Germany

Da Ansichten zur gesunden Ernadhrung vielféltig und hochgradig subjektiv sind, erforscht
Kapitel 1 grundlegende Laientheorien zur gesunden Erndhrung in Deutschland. Die bisherige
Forschung weist darauf hin, dass Laien verschiedenste und facettenreiche Interpretationen von
gesunder Erndhrung aufweisen. Diese Interpretationen basieren zum Teil auf Informationen
von offentlichen Empfehlungen, aber auch auf persénlicher Erfahrung, gesundem Menschen-
verstand, Gefiihlen und persénlichem Wissen. Es ist davon auszugehen, dass diese subjektiven
Laientheorien zum Thema gesunde Erndhrung einen starken Einfluss auf das Ernéhrungsver-
halten haben. Daher spielt das Verstandnis der vorherrschenden Laientheorien zur gesunden
Erndhrung eine zentrale Rolle, um die Effektivitat 6ffentlicher Gesundheitsinterventionen zu

verbessern.

Im Q-Sort Verfahren wurden dreilig Konsumenten gebeten die 63 Aussagen des Q-Sets zur
gesunden Ernédhrung in eine Normalverteilung entsprechend ihrer subjektiven Zustimmung,
Ablehnung oder Neutralitdt zu sortieren. Eine Faktoranalyse tber die Sortierungen deckte
Korrelationen innerhalb der individuellen Sortierschemata auf, die zu vier vorherrschenden
Laientheorien flihrten. Konsumenten, die der ersten Laientheorie ,,Gesund ist was gut
schmeckt, in MaBBen* angehoren, streben mittels gesunder Erndhrung nach einem langen Leben
bei physischer und mentaler Gesundheit. Diese Konsumenten halten eine informierte, moderate
und ausgewogene Erndhrung ohne Diédten oder pharmazeutische Hilfsmittel fir gesund.
Vertreter der Laientheorie 2 ,,Gesunde Erndhrung ist teuer und unbequem* betrachten die
kulinarischen Qualitaten und den Komfort von industriell hergestellten Lebensmitteln als
Hauptvoraussetzungen fir eine gesunde Erndhrung. Hier steht nicht der Gesundheitsaspekt im
Mittelpunkt, sondern die kurzfristige Befriedigung hedonistischer Bedurfnisse (ber die
Erndhrung. Innerhalb der Laientheorie 3 ,,Gesund ist alles, was mich schlank und schon macht
wird eine kalorienreduzierte Erndhrung in Kombination mit haufigen Diédten und der Einnahme
von Nahrungserganzungsmitteln als gesunde Ernahrung verfolgt, die darauf abzielt Gewicht zu
verlieren und ein attraktives AuBeres zu erreichen. Konsumenten der Laientheorie 4 ,,Nur
selbsterzeugte, organische und vegetarische Lebensmittel sind gesund* legen den Schwerpunkt
auf den ethischen Aspekt einer gesunden Erndhrung. In dieser Laientheorie werden aus-
schlieBlich hausgemachte, vegane oder vegetarische Lebensmittel aus organischer Produktion

konsumiert, um eine gesunde Ern&hrung zu erzielen.

Die vier vorherrschenden Laientheorien erganzen und erweitern bisherige Forschungen zu

Leitthemen und Konsumentensegmenten zur gesunden Ern&hrung in den USA und Danemark
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und liefern dadurch einen detaillierten sowie ganzheitlichen Einblick in das komplexe
Verstandnis gesunder Ernahrung in Deutschland. Fir Entscheidungstrager sind vor allem
Themen, bei denen die Laientheorien abweichende Meinungen aufweisen, interessant. In Bezug
auf die Relevanz von gesunder Ernahrung unterscheiden sich vor allem Laientheorie 3 und 2,
wobei erstere das Thema absolut priorisiert und letztere vor allem die hedonistischen Aspekte
von Erndhrung in den Vordergrund rickt. Beziiglich der Produktionsmethoden vertrauen
Laientheorie 2 und 3 dem Gesundheitswert von industriellen Lebensmitteln, wahrend Laien-
theorie 4 diese Produkte unbedingt vermeiden mdchte. Diese Aspekte weisen Entscheidungs-
trager darauf hin, dass Themen, Motive und Ziele, welche in Gesundheitskampagnen
angesprochen werden, an die einzelnen Theorien angepasst werden sollten, um die Effektivitat
dieser Malinahmen bei den einzelnen Gruppen zu erhéhen. Zu den Limitationen dieser Arbeit
gehort die kleine StichprobengroRRe sowie die kurze Zeitspanne der Datenerhebung, da diese
keine Schlussfolgerungen auf die Verbreitung dieser Theorien in der breiten Bevolkerung sowie
deren Stabilitat Gber Zeit und Kulturen hinweg erlaubt. Eine grof3er angelegte, quantitative
Studie konnte diese Theorien validieren und deren Entwicklung Uber den Zeitverlauf
beobachten. Letzlich ist nicht auszuschlieRen, dass die Auswahl des Q-Sets unvollstandig war

und dadurch die Ergebnisse verzerrt sind.

What shapes consumer healthiness inferences?

Investigating subtle design cues in food packages

Kapitel 3 untersucht implizite Gesundheitsassoziationen mit abstrakten Designmerkmalen und
erklart explizite Effekte des Verpackungsdesigns auf die Lebensmittelbewertung durch vom
Design hervorgerufene Wahrnehmungen. Bisherige Forschungen haben bereits mittels
impliziter Methoden automatische positive Assoziationen mit hellen Farben sowie runden und
schlanken Formen nachgewiesen. Es wird erwartet, dass sich Verknupfungen mit diesen
Designmerkmalen auch auf Gesundheitsassoziationen (bertragen lassen. Erganzend dazu
fuhrten helle Farben, runde und schlanke Formen im Verpackungsdesign zu geslinderen

Produktbewertungen.

Mittels eines multi-dimensionalen [ATs und einfachen, abstrakten Designmerkmalen
bestatigen starke und signifikante D-Werte in Studie 1 (n = 30) eine grundlegende Verknlpfung
von Gesundheitsassoziationen und hellen Farben sowie runden Formen. Schlanke bzw.
korpulente Formen wurden nicht eindeutig mit Gesundheit assoziiert. Angelehnt daran
erweiterte Studie 2 (n = 277) die impliziten Effekte innerhalb eines 2 (Verpackungsfarbe: hell

vs. dunkel) x 2 (Verpackungsform: rund vs. eckig) x 2 (Produktkategorie: gesund vs. ungesund)
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Zwischensubjektdesigns. Auch hier fuhrten helle Farben und runde Formen auf der Packung zu
einer gesunderen Bewertung eines Milchgetranks. Eine signifikante Interaktion aller drei
Variablen wies darauf hin, dass bei dem gesunden Produkt helle und eckige Designelemente
eine gestindere Bewertung hervorriefen, wahrend dies bei dem ungesunden Produkt durch helle
und runde Designelemente beeinflusst wurde. Zudem werden die Designeffekte auf die
Gesundheitswahrnehmung Gber die durch das Design hervorgerufenen Wahrnehmungen (wahr-
genommene Helligkeit bzw. Rundheit) mediiert. Somit bietet Studie 2 zusétzlich eine Erklarung

flr die gefundenen Effekte.

Die vorliegende Arbeit ist die erste, die inharente Gesundheitsassoziationen mit abstrakten
Designmerkmalen nachweist. Zusétzlich stiitzen die Ergebnisse die vereinzelt nachgewiesene
Funktion von hellen Farben als Gesundheitssignal im Verpackungsdesign und liefern zusatzlich
eine Effekterklarung, indem die durch das Design hervorgerufenen Wahrnehmungen als
Mediator fungieren. Den Ergebnissen zufolge dienen auch runde Formen als Hinweisreiz zur
Ableitung von Gesundheit. Dies steht im Gegensatz zu vergangenen Erkenntnissen, welche
eckige Formen mit Gesundheit verknipften. Dementsprechend ist weitere Forschung im
Bereich von Formwirkungen erforderlich. Letztlich ergdnzen die Ergebnisse auch die
Kongruenzliteratur beziiglich Interaktionen zwischen Designmanipulationen im Verpackungs-
design und der Gesundheit der Produktkategorie. Auch hier besteht noch Forschungsbedarf, da
gesundheitsbezogene Ableitungen basierend auf Designsignalen von der Produktkategorie
abhangig zu sein scheinen. Insbesondere Manager im Gesundheitswesen profitieren von den
Ergebnissen, da diese auf ein bisher ungenutztes Potential visueller Reize auf Produktver-
packungen als sogenannte ,,Nudges* (,,AnstoB3*) zu gesiinderem Verhalten hinweisen. Auch
Marketingmanager kénnen die gewonnenen Erkenntnisse nutzen, um die Produktverpackung
von gesunden Produkten effektiver und gewinnbringender zu gestalten. Auf Konsumentenseite
kann diese Arbeit die Verbraucher auf den Einfluss visueller Reize bei der Produktwahl
aufmerksam machen, wodurch diese ihr Einkaufs- bzw. Entscheidungsverhalten besser
kontrollieren konnen. Die Représentativitat der Ergebnisse ist durch die Nutzung fiktiver
Stimuli, angewandt auf zwei Produktkategorien, und der Manipulation von nur zwei Design-
merkmalen beschrénkt. Kiinftige Studien konnen diese erweitern und sollten zusatzlich fur
Storvariablen, wie bspw. Warme oder Erregung, ausgeltst von Farben, kontrollieren. Zuletzt
konnen weitere Studien individuelle Eigenschaften oder kontextbezogene Rahmenbedingungen

sowie weitere Folgeeffekte berticksichtigen.
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Healthy by design, but only when in focus:
Communicating non-verbal health cues through symbolic meaning in packaging

Diese Arbeit verbindet die Forschung zu symbolischem Design mit metaphorischer Gewichts-
wahrnehmung und liefert erste Hinweise darauf, welchen Einfluss Verpackungsdesign-
merkmale, die sich in ihrem visuellen Gewicht unterscheiden, auf die Wahrnehmung der
Produktgesundheit und der Kaufabsicht haben. Farben und Schriftarten auf Verpackungen
kdénnen Markeneigenschaften, die kulturelle Herkunft eines Produktes oder Geschmackser-
wartungen kommunizieren. Vor allem konnen Farben und Schriftarten unterschiedliche
Gewichtswahrnehmungen hervorrufen. Umgangssprachlich nutzt man ,,Schwere* hiufig um
auf etwas Ungesundes zu verweisen. Beispielsweise liegen ungesunde Lebensmittel schwer im
Magen, wohingegen fett- oder zuckerreduzierte Produkte als leicht bzw. ,light bezeichnet
werden. Demnach wird erwartet, dass Verpakcungsfarben und -schriftarten, die Schwere
(Leichtigkeit) vermitteln, niedrigere (hohere) Gesundheitsbewertungen eines Produktes
hervorrufen. Zusatzlich wird die Wahrnehmung von Verpackungen von individuellen Faktoren
moderiert. Individuen verfolgen Gesundheitsziele entweder indem sie Promotion- oder
Préventionsstrategien verfolgen — ein Charakteristikum, das mittels des Konstruktes des
regulativen Gesundheitsfokus erfasst wird. Beispielsweise verlassen sich promotionsorientierte
Personen starker auf Heuristiken als praventionsorientierte Personen. Daher wird erwartet, dass
der Einfluss visueller Verpackungsreize auf die Gesundheitswahrnehmung fiir promotions-

orientierte Individuen starker (schwécher) ist.

Mittels Pretests wurden eine leichte und eine schwere Schriftart sowie Farbe identifiziert,
welche anschliefend Uber mehrere ANOVAs mit Messwiederholungen mit Gewichts- und
Gesundheitswahrnehmungen verkniipft wurden. Mit einem 2 (Schriftart: leicht vs. schwer) x 2
(Farbe: leicht vs. schwer) Zwischensubjektdesign zeigte Studie 1, dass ein Softdrink mit
leichten Farben auf der Verpackung zu einer htheren Gesundheitswahrnehmung flhrte als eine
Verpackung mit schweren Farben. Zudem wurde das Produkt mit der leichten Schriftart im
Vergleich zu dem Produkt mit einer schweren Schrift mit einem niedrigeren Kaloriengehalt in
Verbindung gebracht. Eine moderierte Mediation wies einen signifikanten indirekten Effekt der
Schriftart auf die Kaufabsicht tber die Gesundheitswahrnehmung nach, der vom individuellen
Promotionsfokus moderiert wurde. Nur Individuen mit einem ausgepragten Promotionsfokus
nahmen ein Produkt mit leichter Schriftart als gestinder war, wodurch sich anschlielend die
Kaufabsicht erhohte. Die schwere Schriftart diente hingegen als Hinweisreiz flr ein
ungesunderes Produkt. Angelehnt an diese Ergebnisse testete ein IAT in Studie 2 (n = 80)

Assoziationen zwischen zuckerhaltigen bzw. nicht zuckerhaltigen Produkten und Gesundheit
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abhangig von der gewahlten Schriftart. Die D-Werte zeigten erwartungsgeméal geringere
Reaktionszeiten bei kongruenten Durchldufen, die nicht von der Schriftart beeinflusst werden.
Eine Moderationsanalyse zeigte wieder einen marginalen Effekt fiir Individuen mit einem
Promotionsfokus. Mit hohem Promotionsfokus fiihrte eine diinne Schriftart zu stérkeren
Assoziationen zwischen zuckerhaltigen Lebensmitteln und ungesund, wohingegen eine

schwere Schriftart dies schwachte.

Die Ergebnisse dieser Arbeit erweitern die Forschung zur metaphorischen Verkorperung von
Design und betonen zudem die Relevanz nonverbaler Designsignale in der
Gesundheitskommunikation. Die expliziten Ergebnisse weisen einen positiven Gesundheitsein-
fluss einer leichten Verpackungsfarbe nach, wohingegen die Effekte der Schriftart von
personlichen Merkmalen abhéngen. Dementsprechend wird auch die Forschung zum
regulativen Gesundheitsfokus erweitert, da die Ergebnisse explizit und implizit darauf
hinweisen, dass ein ausgepragter Promotionsfokus zu einer hoheren Sensibilitat gegentiber
visuellen Signalen mit symbolischer Bedeutung im Design fiihrt. Die Grundidee dieser
Forschung basiert auf der metaphorischen Verknipfung von Schwere bzw. Leichtigkeit mit
Gesundheit — eine Beziehung, die in mehreren Studien nachgewiesen wurde, jedoch ohne bisher
einen Erklarungsmechanismus nachzuweisen. Zudem ist die Schwere eines Designs nur eines
von vielen Merkmalen, in denen sich Farben und Schriftarten unterscheiden, weswegen
kinftige Studien weitere Aspekte bertcksichtigen sollten. Dies ist die erste Arbeit, die den
regulativen Gesundheitsfokus in der Designforschung berticksichtigt. Die Ergebnisse
unterstreichen wie wichtig es ist, spezifische anstatt generischer Konstrukte zu nutzen, da
Forschungen im Gesundheitsbereich, welche das Konstrukt des generischen regulativen Fokus
anwandten, keine relevanten Ergebnisse produzieren konnten. Es muss angemerkt werden, dass
die Ergebnisse der Moderation nur beinah signifikante Effekte hervorbringen und somit mit
Vorsicht zu interpretieren sind. Obwohl das Bootstrapping der moderierten Mediation die
moderierten Effekte eindeutig bestatigt, sollten weitere Studien die Rolle des regulativen
Gesundheitsfokus bei Lebensmittelentscheidungen untersuchen. Zuletzt schréankt die Struktur
des IATs die Ergebnisse ein, da diese keine Ruckschlisse auf die Stdrke der einzelnen
Assoziationen zuldsst. Dies deutet auf einen Vorteil impliziter, einzelne Assoziationen

untersuchender Methoden hin, weshalb diese in kiinftigen Arbeiten genutzt werden sollten.
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Shaping up:
How food package and consumer body conspire to affect healthiness evaluation

Der Beitrag in Kapitel 5 kombiniert Untersuchungen zum Effekt menschlicher Kérperformen
mit visuellen Hinweisreizen im Verpackungsdesign, indem zwei Studien den Einfluss einer
menschenédhnlichen Verpackungsform auf die wahrgenommene Produktgesundheit unter-
suchen. Bisher gibt es nahezu keine Forschung zum Einfluss schlanker vs. korpulenter
Verpack-ungen auf die Produktbewertung. Studien zur Wirkung von menschlichen
Kdrperformen weisen jedoch einen schlank-ist-gut Stereotypen nach, der sich auf einen
schlank-ist-gesund Stereotypen erweitern l&sst, da schlanke Kdérperformen mit positiveren und
gesunderen Bewertungen einhergehen. Da auch dinne menschendahnliche Formen
gesundheitsbezogene Assoziationen ausldsen ist davon auszugehen, dass sich die Effekte von
menschlichen Formen auf Verpackungsformen Ubertragen lassen. Erwartungsgemal sollten
schlanke (vs. korpulente) Verpackungen dazu fiihren, dass ein Produkt als gestinder
wahrgenommen wird. Frauen reagieren empfindlicher auf gewichtsbezogene visuelle Reize
und neigen eher dazu sich mit anderen zu vergleichen als Ménner. Demnach wird angenommen,
dass der Body Mass Index (BMI) und das Geschlecht der Konsumenten den Effekt der
Verpackungsform auf die Produkt-gesundheit moderieren. Zudem zeigen frihere
Untersuchungen, dass die Exposition mit Models unterschiedlicher Korpermalle zu
selbstbezogenen Gedanken, insbesondere bei Frauen, fiihrt. Der Selbstbezug wird in dieser

Arbeit als Mediator der Verpackungs-Gesundheits-Beziehung analysiert.

Studie 1 nutzt ein einfaktorielles Forschungsdesign (schlank vs. korpulent, n = 78), bei welchem
eine Smoothieflasche einen schlanken und einen Ubergewichtigen weiblichen Kdrper imitiert.
Die Ergebnisse der moderierten Mediation zeigten nur bei Frauen mit einem BMI Uber 22,3
einen Einfluss der Packungsform auf die Gesundheitswahrnehmung des Produktes. Fur diese
Frauen wirkte der Smoothie in der schlanken Packung gestinder als in der korpulenten Packung.
Studie 2 (n = 144) bestatigte und erweiterte die Effekte mit einer weiblichen Population. Eine
zweistufige moderierte Mediation zeigte, dass der Effekt der Packungsform auf die Produkt-
gesundheit durch die wahrgenommene Schlankheit der Packung mediiert wurde und abermals
abhéangig vom BMI der Frauen war. Eine Flutlichtanalyse verdeutlichte, dass nur Frauen mit
moderat bis hohem BMI ein Produkt als signifikant gestinder bewerten, je schlanker sie dieses
wahrnehmen. Zusétzlich kann die Schlankheit-Gesundheitsbeziehung unabhangig vom BMI
durch den ausgel6sten negativen Selbstbezug erklart werden. Je schlanker eine Packung
wahrgenommen wurde, desto weniger negative Gedanken hatten die Frauen in Bezug auf sich

selbst, wodurch im Folgenden die Gesundheitsbewertungen des Produktes stiegen.
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Diese Arbeit tragt zur bisherigen Forschung zu visuellen Gesundheitssignalen im
Verpackungsdesign bei, indem die Schlankheit einer Verpackung als Gesundheitssignal
identifiziert wurde. Zudem konnten das Geschlecht und der BMI von Konsumenten als
moderierende Faktoren dieses Effektes etabliert werden. Dies stimmt mit bisherigen Studien
uberein, die Frauen als empfindlicher gegenuber gesundheits- und formbezogenen Signalen
einstuften. Allerdings 16sen Ubergewichtige Models aus Studien zur menschlichen Kérperform
bei Frauen mit normalen bis hohem BMI Gesundheitsassoziationen aus. Im Gegensatz dazu
weisen die gegenwaértigen Ergebnisse darauf hin, dass diese Frauen Gesundheit von schlanken
Formen im Design ableiten. Dies deutet auf unterschiedliche Wirkmechanismen von
Schlankheit hin je nachdem, ob diese in Produktverpackungen oder Menschen erscheint.
Zudem erforscht diese Arbeit erstmalig den Selbstbezug als Erklarungsmechanismus der
Effekte von Verpackungsformen, die schlanke Kdrperformen imitieren, und deren Auswirkung
auf die Gesundheitswahrnehmungen von Produkten. Genauer gesagt mediiert nur der negative
Selbstbezug diese Beziehung, wobei die Effektrichtung wieder entgegengesetzt zu den Effekten
mit menschlichen Kdrpern ist. Wahrend schlanke Models bei Frauen negative Gedanken tber
sich selbst erhéhen, verringern schlanke Verpackungen diese. Basierend auf diesen Ergeb-
nissen, sollten Produktmanager und Verpackungsdesigner selbstbezogene Informationen bei
der Entwicklung uberzeugender Verpackungen bertcksichtigen. Verpackungsdesign sollte
keine negativen Gedanken (ber einen selbst auslésen, da diese mit einer verringerten
Gesundheitswahrnehmung des Produktes einhergehen. Dementsprechend unterstiitzen die
Ergebnisse Verpackungsdesigner darin, das Verpackungsdesign gesunder Produkte besser an
die Zielgruppe anzupassen. Die Ubertragbarkeit der Ergebnisse auf andere Produktkategorien
ist durch die Untersuchung eines gesunden Produktes eingeschrankt. Zusatzlich ahnelt die
schlanke Verpackung einem weiblichen Korper, der sich zwar im unteren, aber noch normalen
Bereich des BMIs bewegt und somit nicht einer stark untergewichtigen Kérperform ahnelt. Die
Nutzung realistischer anstelle extremer Stimuli stimmt jedoch mit Studien zu Effekten
menschlicher Korperformen Uberein. Bisher gibt es nur wenige Nachweise fur den Effekt
schlanker vs. korpulenter Verpackungsformen auf die wahrgenommene Produktgesundheit.
Andere Forschungen weisen allerdings darauf hin, dass Schlankheit mit Erfolg oder Kompetenz
in Verbindung gebracht wird; dies sollte in zukinftigen Studien berticksichtigt werden. Zuletzt
beschranken sich moderierende Effekte nicht auf das Geschlecht oder den BMI der
Konsumenten, sondern koénnen auch gesundheits- oder design-bezogene Variablen oder

Kontexteffekte umfassen, die in zukilinftigen Arbeiten untersucht werden kénnten.
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See how tasty it is? Effects of symbolic cues on product evaluation and taste

Inspiriert von der zunehmenden Nachfrage nach natirlichen und unverarbeiteten
Lebensmitteln, untersucht dieser Beitrag inwieweit der Verarbeitungsgrad eines Produktes tber
symbolische Informationen (visuell und verbal) auf der Produktverpackung kommuniziert
werden kann. Besonders bei Produkten, die frisch oder nur gering verarbeitet konsumiert
werden, wie bspw. Fruchtsafte, verbinden Konsumenten Natiirlichkeit mit Frische und einem
geringen Verarbeitungsgrad. Dies wiederum verbessert Bewertungen der Produktgesundheit
sowie des Geschmacks. Da Produktbilder symbolische Informationen vermitteln kénnen und
dadurch sensorische Erwartungen bis hin zum tatsachlichen Geschmack beeinflusst werden,
bieten sie eine Mdglichkeit den Verarbeitungsgrad eines Produktes zu kommunizieren. Die
Abbildung einer unverarbeiteten Frucht auf einem Fruchtsaft sollte demnach eine niedrige
Verarbeitung implizieren. Zusétzlich zu visuellen Reizen kdnnen verbale Informationen auf der
Verpackung das Verstandnis und die Bewertung eines Produktes verbessern. Erganzend dazu
ist anzunehmen, dass der Effekt verbaler und visueller Reize auf die Produktwahrnehmung vom

Gesundheitsbewusstsein und der Metaphernverarbeitung der Konsumenten beeinflusst wird.

Ein 2 (Produktbild: verarbeitet vs. unverarbeitet) x 2 (Text: verarbeitet vs. unverarbeitet)
Zwischensubjektdesign mit Orangensaft (n = 80) zeigte, dass die meisten Konsumenten mit
einer ganzen Orange im Vergleich zu einem Glas Orangensaft auf der Saftpackung keinen
niedrigeren Verarbeitungsgrad verbanden. Konsumenten, die hingegen sehr gesundheitsbe-
wusst waren und stark auf die Bedeutung von visuellen Metaphern im Design achteten, assozi-
ierten ein gering verarbeitetes Produkt mit dem Bild einer Orange. Diejenigen, bei denen das
Gesundheitsbewusstsein sowie die Metaphernverarbeitung gering ausgeprégt sind, nahmen das
Produkt mit dem abgebildeten Glas Orangensaft als unverarbeiteter war. Wurde ein Produkt als
wenig verarbeitet wahrgenommen, verbesserte dies die Geschmacksbewertung bei der Ver-

kostung und erhdhte die Kaufabsicht. Verbale Informationen spielten nur eine geringe Rolle.

Die vorliegende Studie erganzt Arbeiten zur Kennzeichnung von Produkten als nattrlich,
organisch oder pur, indem Produktbilder als zusétzliche Kennzeichnungsmoglichkeit
untersucht werden. Zeitgleich wird die bisherige Forschung zur symbolischen Bedeutung von
visuellen Informationen erweitert und der Einfluss dieser Informationen auf den Produkt-
geschmack sowie die damit einhergehende Kaufabsicht wird hervorgehoben. Die Ergebnisse
zeigen unerwartete Effekte, da nicht die Darstellung einer unverarbeiteten Orange, sondern des
Saftglases zu einer geringer wahrgenommenen Verarbeitung des Produktes fiihrte. Moglicher-

weise wurde die Darstellung des Glases als kongruenter mit der tatséchlichen Konsumsituation
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wahrgenommen, was in der Regel mit positiveren Bewertungen einhergeht. Zuséatzlich
unterstreicht die Studie, wie wichtig es ist Moderationsvariablen in die Untersuchung solcher
Effekte mit einzubeziehen. In diesem Fall fiihrte die Beriucksichtigung von design- und

kontextbezogenen Konsumentenunterschieden zu einem besseren Verstandnis der Effekte.

Fur Verpackungsdesigner oder Markenmanager weisen die Ergebnisse darauf hin, dass die
instinktive Wahl eines Produktbildes nicht auch die beste sein muss bzw. dass diese sogar zu
umgekehrten Effekten als den erwarteten flihren kann. Einige Fruchtsaftpackungen auf dem
Markt kombinieren Friichte und Glaser auf dem Produktbild, sodass zukinftige Studien auch
den gemeinsamen Effekt beider Darstellungen untersuchen sollten. Die Untersuchung dieses
Effektes bei anderen Produktkategorien, die auch die Méglichkeit bieten das verarbeitete sowie
unverarbeitete Produkt abzubilden (z.B. Kaffee oder Schokolade), wirde die vorliegenden
Erkenntnisse erweitern. Abschlie3end sollten kiinftige Arbeiten weitere Geschmacksvariablen
sowie die Préaferenz und den regelmaRigen Konsum des Produktes durch Konsumenten

erfassen.
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