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Abstract 

This study investigated the effect of calorie ending presentation on the consumption of healthy and 
unhealthy snacks. Calorie ending presentation is the way how calories are presented on food prod-
ucts, for example as an even number or an odd number. Moreover this study investigated the mod-
erating effect of dietary restraint and the mediating effect of anticipated consumption guilt on con-
sumption. 

A questionnaire was conducted among 288 respondents who were presented with either three 
healthy snacks or three unhealthy snacks that were labelled as 99 calories or 100 calories, therefore 
four groups were distinguished. The respondents were asked to write down their consumption in-
tentions and their anticipated consumption guilt regarding the products. Moreover, their level of di-
etary restraint was measured. 

Results show that calorie ending presentation has a strong significant effect on consumption inten-
tions for healthy snacks, in contrast to the effect of calorie ending presentation on unhealthy snacks, 
which was not found significant. Furthermore, it was found that respondents who are high in dietary 
restraint perceive more anticipated guilt from calorie ending presentation in comparison to people 
who are low in dietary restraint. Lastly, results show that anticipated consumption guilt is a good 
predictor for consumption intentions of unhealthy snacks, whereas anticipated consumption guilt 
had no significant effect on consumption intentions for healthy snacks. 
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1. Introduction 
 Non-communicable diseases (NCD's) such as cardiovascular disease, cancer, chronic respira-
tory disease, and type 2 diabetes are reaching epidemic proportions worldwide as they affect people 
of all ages, nationalities and classes (Blundell and Hine, 2018). By estimation of the World Health Or-
ganization (2018), 71% of the global deaths in 2016 were caused by NCDs. Likewise, obesity, often 
part of the underlying cause of NCD's, (World Health Organization, 2014; Romieu et al., 2017) has 
increased over the years. In the United States, obesity rates have increased from 11.9% in 1975 to 
36.2% in 2016 (WHO, 2017). In the Netherlands, the number of overweight people has risen from 
27.4% to 43.9% over the last 38 years, while the number of obese people in the Netherlands has al-
most tripled to 13% (CBS, 2019). In recent years, more than half of the Dutch population could for-
mally be classified as overweight (RIVM, 2018).  
 One of the causes of this increase in body weight is the increase in daily energy intake (Ro-
mieu et al., 2017). Habitual over-intake of energy seems to be driven partly by changes in the mod-
ern food sector, which is supplying more cheap, attractive, energy-dense foods to make food more 
accessible and convenient (Swinburn et al., 2011; Smith et al., 2019). Examples of such cheap, attrac-
tive and energy-dense foods are sugar sweetened drinks, processed fast food like hamburgers and 
pizza. 
  Two of the main suppliers of such products are supermarkets and restaurants. In these envi-
ronments consumers are confronted with unhealthy food products, reminding them of the pleasure 
of eating those “highly rewarding”, but energy-dense food products (Papies et al., 2014). In this con-
text, 'highly rewarding' means: food cues that are caused by food products that trigger strong he-
donic and reward processes in the reward areas of the brain (Papies et al., 2014). Most people are 
unfamiliar with the fact that a lot of these food products could contain trans fats, and high amounts 
of sugar and salt (Khodaee et al., 2015) and therefore lead to unhealthier eating habits (Kearny, 
2010). 
 Another factor that increases daily energy intake is the more persuasive and omnipresent 
food marketing (Swinburn et al., 2011). Prior research has shown that food marketing endeavours 
that reduce guilt can lead to overconsumption (Belei et al. 2012). Aydinoglu and Krishna (2011) found 
that small size labels on products affect actual and perceived consumption of food. Large portions 
that are labelled as small make people feel as if they have not consumed too much, resulting in unin-
tended and uninformed overconsumption. However, consumers who are more concerned about 
their nutrition intake are less likely to be affected by the size of labels (Aydinoglu and Krishna, 2011). 
 In much the same way, a study by Mohr et al. (2012) has shown that using health frames on 
products, such as showing nutritional information on its packaging, reduces anticipated guilt of con-
sumption, hereby increasing purchase intentions. Health framing is a method that manufacturers 
use to create different serving sizes and present it on the front of a food package, which leads to dif-
ferent levels of calories, claiming that the product consists of less calories than it actually does.  
  Since December 2016, manufacturers are obligated to provide nutrional information on food 
packaging (European Commission, n.d.). This nutrional information provides the energy value and 
the amounts of carbohydrates, saturated fats, sugars, protein and salt of the food, which must be 
presented in a legible format on the packaging of the food product. 
 Over the last years, extensive research has been done to examine whether nutritional infor-
mation on products and the presence or absence of calorie labelling have an influence on buying and 
eating behaviour (Swartz, Braxton & Viera, 2011; Parker, & Lehmann, 2014; Borgmeier & Westen-
hoefer, 2009). Outcomes of such studies have shown mixed results.   
 Recently, Choi, Li, & Samper (2019) investigated the effect of the calorie content in the prod-
uct itself, by investigating the health motivation of consumers and the effect of the so called “left-
digit” or “level effect” on calories per serving of indulgent products. The “left-digit” or “level effect” 
is a phenomenon which describes how people tend to over credit the leftmost digit of a number and 
thereby tend to underestimate just-below and nine-ending prices (Stiving and Winer, 1997; Macé, 
2012). 
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 The research of Choi, Li, & Samper (2019) has shown that the way calories per portion are 
communicated matters. Particularly, there is a significant interaction of consumers’ health motiva-
tion and calorie ending products in that consumers that are highly health-motivated prefer just-be-
low calorie relative to round-ending calorie indulgent foods. This indicates that health-motivated 
consumers are more likely to focus on the leftmost digit in perceiving their calorie information, 
hence the left-digit effect. Consumers are more likely to consume chocolates labelled as having 199 
versus 200 calories per serving, and end up consuming significantly more calories than the one calo-
rie difference on the nutrition label.  
 However, this study of Choi, Li, & Samper (2019) only showed the effect on indulgent foods, 
such as chocolates and beer. Therefore, knowledge regarding this level- and left-digit effect of just-
below calorie and round-ending calorie presentation and if it is applicable to healthy food products 
as well, is currently lacking. The current study will expand on the work of Choi, Li, & Samper (2019), 
and cover the knowledge gap by investigating this effect on other products than indulgent food 
products. This study will set out to investigate if calorie-ending presentation has an effect on con-
sumption of low calorie food products (e.g. between 99 and 100 calories) that are eaten as a snack. 
 Moreover, this study will attempt to investigate whether the significant interaction that Choi, 
Li, & Samper (2019) found between health motivation and calorie ending products is generalizable to 
the Netherlands, which has thus far not been investigated. In contrast to the study of Choi, Li, & 
Samper (2019), this study will focus on the effect of dietary restraint instead of health motivation. 
Comparable to the research of Choi, Li, & Samper (2019), this study will use an experimental design, 
measuring the effect of just-below and round-end calorie presentation per serving on consumers 
consumption intentions, who differ in dietary restraint.  Dietary restraint consumers can be identi-
fied as “those who are concerned with their weight and use dieting behaviours in an attempt, 
though not always successful, to maintain an “ideal weight”” (Bublitz et al., 2010. P. 240). The study 
of Choi, Li, & Samper (2019) only used indulgent food. This study will focus on healthy products as 
well.  

In this study, consumers will be exposed to calorie labels on food products. These labels will be 
manipulated in that they either are exposed to odd-ending calorie presentation (e.g. 99 calories) or 
to round-ending calorie presentation (e.g. 100 calories). The key dependent variable is consumption 
intentions. First, it is expected that just below calorie ending on food products will increase the 
consumption intentions of that product, as compared to round calorie ending that will decrease the 
consumption intentions. The underlying phenomenon could be the left-digit/level effect causing 
consumers to underestimate or overestimate the calorie content of the food product that influence 
guilt (Stiving and Winer, 1997; Macé, 2012). Second it is expected that consumers with high health 
motivation are more likely to be influenced by this effect.  

The purpose of this study is to contribute to the knowledge of the effect of calorie labelling on 
packaging of food products. This knowledge is important to adequately inform consumers, retailers 
and policy makers that aim for a healthier society. 
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2. Theoretical background 
To study the effect of calorie ending presentation, it is important to understand the variables that 
influence and predict consumption intentions. Therefore, this chapter will outline the theoretical 
context surrounding this topic. It starts by explaining the effect of calorie labelling that is closely 
relation to calorie ending presentation. Secondly, the underlying mechanism of calorie ending 
presentation is explained to understand the possible effect of this independent variable. Then, the 
mediators calorie magnitude perceptions and anticipated consumption guilt and the moderator 
dietary restrained are explained that influence the effect of calorie ending presentation on 
consumption intentions. Lastly, the conceptual framework, including hypotheses will be presented to 
provide a better understanding of the relation between the discussed variables.  

2.1.1. Calorie labelling on restaurant menu  
Calorie ending presentation is closely related to calorie labelling, which has been studied extensively 
in a restaurant setting. In order to help consumers make better decisions about their nutritional in-
take, The Food and Drug Administration (FDA) obliged all restaurants in the U.S. to provide calorie 
information about their dishes (FDA, 2018). The menu labelling policy should be a tool to battle over-
weight and obesity in the U.S., yet evidence to support this tool seems to be less robust (Harnack & 
French, 2008; Swartz, Braxton and Viera, 2011). 

Harnack & French (2008) conducted a review of six studies regarding the effect of point-of-purchase 
calorie labelling on restaurant and cafeteria food choices and reported some evidence that calorie 
information may influence food choices in a cafeteria or restaurant setting. The results from five of 
the six studies that were included in the review showed that calorie information of food products 
have little positive influence, meaning lesser calories purchased or consumed, on their food choices 
within a cafeteria of restaurant setting. For example, one of the studies within this review is the 
study of Milich et al. (1976) who investigated the effect of calorie labelling by using an experimental 
design. The experiment evaluated the effect of calorie labelling on food choice among 450 women at 
a hospital cafeteria. Over a two-week baseline period, calorie labels were placed close to food items 
that were sold in the cafeteria. During this period, the average calories that were consumed 
decreased from 507 calories to 459 calories per meal. More of the same, results of the study of 
Balfour et al. (1996) indicated that by showing consumers’ the nutrional intake of their meal for 
choice, approximately 15% of the consumers choose to change their meal, which results in a 
significantly lower calorie intake. In contrast to these studies, one of the six studies show no results 
on this effect. Mayer et al. (1987) conducted an experiment to investigate the effect of calorie 
labelling in a cafeteria of a large company. During a four-week period the calorie content of all food 
items were listed on index cards placed near the food, yet did had no effect on the number of 
calories consumed. Harnack & French (2008) concluded in their review that the effect of point-of-
purchase calorie labelling on food choices to be weak and inconsistent, and also noted some 
methodological flaws. 

In addition, Swartz, Braxton and Viera (2011) updated the findings of Harnack & French (2008) by 
conducting a systemic review by adding more recent evidence. In this systematic review Swartz, 
Braxton and Viera (2011) reviewed studies that used an experimental or quasi-experiment design 
comparing a calorie-labelled menu compared to a no-calorie menu dated from august 2006 and 
2011. The studies that were included in this review consists of five studies in a real world and experi-
mental setting and two studies in a laboratory setting. All these studies measured purchasing or con-
sumption behaviour of ready-to-eat meals. The overview of the seven papers can be found in figure 
1. 

The systematic review by Swartz, Braxton and Viera (2011) did not find any strong or robust evi-
dence for the effect of calorie labelling on consumer purchasing and eating behaviour, because of 
contrasting results. To illustrate, two of these seven studies show that calorie menu labels reduced 
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the actual calories purchased and one study reported significant reductions in calories purchased at 
some restaurant’s chains.  
In contrast to these findings, three studies of the review showed no effect on calories purchased, 
whereas one study reported even a slight increase in calories purchased. Studies that were con-
ducted in a laboratory setting, focussed on measuring both calories ordered as calories consumed, 
yet there were no significant differences found measure calorie ordered as calories consumed (Har-
nack et al. 2008; Roberto et al. 2010). 
 
Moreover, from an experiment in a real world setting, Dumanavosky et al. (2011) collected survey 
and purchase data before calorie labelling in fast food chain restaurants and nine months after the 
implementation of calorie labelling in these fast food chain restaurants. They found a reduction in 
mean calories purchased for three fast food chains in New York City but no difference in calories pur-
chased for the other seven chains in the study. The last chain that was measured in the study even 
showed an increase in calories purchased. To the contrary, the study by Finkelstein et al. (2011) did 
even observe a small significant increase in calorie purchased per transaction after the calorie label-
ling were added to menus. Customers purchased more calories after the calorie labels were intro-
duced either inside restaurants and on drive-through menus. In addition, this study found no differ-
ence in their sales volume either, Finklestein et al. (2011) found no differences in the amount of or-
dered healthy or unhealthy items before and after the calorie labelling.  
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Figure 1: Overview of included studies, in systematic review by Swartz, Braxton and Viera (2011). 
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2.1.2 Front of food package labelling 

In line with calorie labelling on restaurant menus, front of food package labelling is a tool to help 
consumers’ make healthier food choices. In contrary to calorie ending presentation, front of pack 
labelling has been broadly investigated. 
 
Front of pack labelling on food products like the traffic light label (figure 2) or the GDA label (figure 
3) should help consumers’ make better decisions about their choice of food. In some front of pack 
labels calories are included, such as the GDA and some versions of traffic light labels. The studies on 
the front of pack labelling on food choice and consumption show mixed results. Borgmeister and 
Westenhoever (2009) have investigated different front of pack labels and found that front of pack-
age labelling helps consumers to identify healthier food better than un-labelled food, yet this 
doesn’t necessarily lead to healthier food consumption. One could argue that the traffic light label is 
the most effective label when it comes to increase the consumers’ awareness of healthy food prod-
ucts. Kelly et al. (2009) conducted a research proving that traffic light labels (figure 2) is the most ef-
fective system of assisting consumers’ in identifying healthy food products. In their study they com-
pared the traffic light system with three other systems like the “Percentage Daily Intake System”, 
that displays the proportion of the daily nutrient contribution that a serve of food provides, at three 
product categories. In addition, a study Sonnenberg et al. (2013) shows that traffic light food label-
ling truly increased consumers’ awareness and even led to an increase of sales of healthy food prod-
ucts.  

 

 

 

 

Figure 2. Traffic light label (British Nutrition Foundation, 2018) Figure 3. GDA label (GDAfacts.eu, 2008) 

Another study that shows the effectiveness of front of pack labelling is the study by Mohr et al. 
(2012). Mohr and his colleagues (2012) found that consumers’ respond to health framing of nutrio-
nal label information on food products. Health framing is a method that manufacturers use to create 
different serving sizes on the front of a food package, which leads to different levels of calories, 
claiming that the product consists of less calories than it actually does. According to their study, 
health framing reduces the anticipated guilt of consuming a product for both healthy (vegetable 
soup) and unhealthy (pizza) products, and therefore increase purchase intentions. Specifically, in the 
study of Mohr et al. (2012), the serving size of food products were manipulated, resulting in lower 
reported calories, fat and sugars per serving, which influenced the anticipated guilt of consumption 
and purchase intentions. The effect of health framing on anticipated guilt was moderated by a con-
sumers’ concern about the nutrition and calories in the product. Consumers who are concerned 
about these numbers tend to be influenced more by the health framing (e.g. lower calories) of the 
product. This has to do with the fact that health framing decreases the anticipated guilt associating 
with consuming calories, therefore leading people who are more concerned about their health being 
affected stronger. Opposing to that effect, Mohr et al. (2012) found that people who are low in their 
dietary concern, health frame had little effect on their anticipated guilt and therefore little impact on 
their purchase intentions.  
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2.2.1 Just-below calorie ending presentation 

Since calorie ending presentation is a new field of enquiry, only two series of studies demonstrated a 
significant effect of just-below calorie ending presentation on consumption (table 1 and 2). One of the 
series of studies is the research of Choi, Li, & Samper (2019), which exists out of 4 studies measured 
the effect of just-below calorie ending presentation of indulgent food products on consumption 
intentions, purchase intentions and anticipated guilt.  

The study of Choi, Li, & Samper (2019) measured consumption of chocolates by manipulating an ad 
appeal illustrating as having nine- or round-ending calories per serving on people who differ in health 
motivation. The results of the survey among 284 university students showed that participants con-
sumed more chocolates after the 199 calorie ad in contrast to the 200 calorie ad. In addition, partici-
pants under high health motivation consumed 18 calories more that participants under low health 
motivation during the experiment.  

Moreover, it was found in a study among 474 Amazon mechanical Turk participants that consumers 
who are health motivated have higher purchase intentions for beer depicted as 93 or 99 calories in 
contrast to the 100 calories. This was found in the study by Choi, Li, & Samper (2019) investigating 
purchase intentions of Corona beer depicted as 93, 99 or 100 calories, by asking how likely they deem 
the chance of buying a six-pack of Corona Light is, based on nine-point Likert scale. 
 
Furthermore Choi, Li, & Samper (2019) performed a study, that investigated the underlying prefer-
ences for nine-ending food under health motivation, perceived calorie magnitude and guilt. In this 
study 296 participants were shown a cinnamon and sugar donut with either 199 or 200 calories. 
Firstly, participants have to rate their consumption intentions for the donut using a three-point Likert 
scale. Secondly to rate their magnitude perceptions, the participants had to rate the calorie amount 
of the donut compared to other foods: “How would you compare the dessert you saw to other types 
of desserts?” (1= it has relatively lower calories, 7= it has relative more calories). Thirdly, to asses con-
sumption guilt, the participants were asked: “How guilty/regretful/hesitant/resultant/sorry would 
you feel about ordering this dessert?”. The results of this study revealed that people under high 
health motivation saw the donut with 199 calories as relatively lower in calories. Moreover, the donut 
with depicted calories of 199 resulted in less anticipated guilt for health motivated participants. Con-
cluding that participants who are high in health motivation have increased consumption intentions 
for the nine-ending condition. 

To summarize the most important findings of the study by Choi, Li, & Samper (2019): just-below calo-
rie ending presentation demonstrated a significant effect on real consumption behaviour, consump-
tion- and purchase intentions and anticipated guilt. But this effect only holds for people who are high 
on health motivation and on indulgent foods. 
 
Minton, Liu and Lee (2018) conducted a research to investigate the effect of numerical food portion 
cues (e.g. calorie information) on product packaging on consumer evaluations. In this between-sub-
ject experiment, 134 participants were assigned to three different caloric conditions (99,100,101 calo-
ries). The participants were presented with a realistic packaging front of a new fictional brand of choc-
olate chip cookies. The caloric conditions on this packaging were manipulated by presenting either 99, 
100 or 101 calories. Using three nine-point bipolar scales, purchase intentions and overall attitude 
was measured. The results of this study showed that the overall attitude towards the cookies with 99 
calories were more favourable than the 100 calories cookies, but there was no difference between 
the 99 calories and the 101 calories cookies. Moreover, the participants were more likely to purchase 
cookies with 99 or 101 calories rather than cookies with 100 calories (Minton, Liu and Lee, 2018). 
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Table 1: Studies reported in Choi, Li & Samper (2019) of research done at effect of just-below calorie ending 
presentation  

 Participants Study design Manipulation Results 

Study 1 (N=281) public 
university students 

Between-
subject 
experiment 

Ad appeal of chocolates 
depicted as having nine- or 
round-ending calories per 
serving among people who vary 
on health motivation 

Participants under high 
health motivation consumed 
more chocolates after 199 
calorie ad vs 200 calorie ad 

Study 2 (N=474) Amazon 
Mechanical Turk 
participants 

Filler survey Ad of Corona Light beer 
depicted as having 93, 99 or 
100 calories per serving among 
people who vary on health 
motivation 

Participants under high 
health motivation had higher 
purchase intentions for the 
93/99 (vs. 100) calorie beer 

Study 3 (N=296) Amazon 
Mechanical Turk 
participants 

Between-
subject 
experiment 

Showing picture of a cinnamon 
sugar donut portrayed as 
having 199 or 200 calories who 
vary on health motivation 

The donut portrayed as 199 
calories (vs 200.) obtained 
higher consumption 
intentions under health 
motivation 

Study 4 (N=767) Amazon 
Mechanical Turk 
participants 

Between-
subject 
experiment 

Intervention in a restaurant 
web page context with higher 
calorie magnitude (799/800) 
and an integrated health prime 
(40% of recommended calories) 
+ ad of a sponsor of the 
restaurant either a concert or a 
running marathon 

The marathon ad made 
participants more motivated 
to be healthy than the 
concert ad.  

 
Table 2: Studies reported in Minton, Liu and Lee (2018) of research done at effect of numerical portion cues 

 Participants Study design Manipulation Results 

Study 1 

 

134 Amazon 
Mechanical Turk 
participants 

Between-subject 
experiment 
between 
different 
numerical cues 
(99,100,101 
calories) 

The participants were 
presented with a packaging 
front of a new fictional brand 
of chocolate chip cookies 
with manipulated caloric 
conditions. Overall attitude 
and purchase intentions 
were measured 

Participants were more likely 
to purchase cookies with 99 
or 101 calories rather than 
cookies with 100 calories 

Study 2 

 

139 Amazon 
Mechanical Turk 
participants 

Between-subject 
experiment 
between 
different 
numerical cues 
(99,100,101 
calories) and 
verbal cues 
(bite, king-size) 

The participants were 
presented with a packaging 
front of a new fictional brand 
of brownies with 
manipulated caloric 
conditions and manipulated 
verbal cues (bite, king-size). 
Perceived flavour was 
measure. 

Participants exposed to a 
101 calories package 
perceive a higher degree of 
flavour for brownie bites 
and king size in comparison 
to those in the 100 calorie 
condition. 
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2.3.1 Left-digit / level effect in pricing research 

In this study, calorie ending presentation is defined as the visible presence of the calorie content of a 
food product, ending as a nine versus a zero. The underlying mechanism of ending presentation is ex-
tensively in the field of product pricing and is called the left-digit or level effect.  

Multiple studies can be found that support this mechanism for the effectiveness of odd-pricing or 
nine-ending overall. This is a commonly used strategy for increasing demand of products (Stiving & 
Winer, 1997; Manning & Sprott, 2009). Odd prices can be defined as “prices that are a few cents (or 
one cent) below their round-ending counterparts” (Choi, Li, & Samper, 2014. p. 546). For example, an 
odd-ending price of €1.95 or €1.99 is just below the round-ending price of €2.00.  
 
The left-digit or level effect is a phenomenon that is widely studied in behavioural economics, and re-
fers to the observation that uses a nine ending versus a zero ending. An example in the study by 
Thomas & Morwitz (2005) who studied the effect of the left-digit effect by investigating the effect of 
price endings of pens on price magnitude perception. The study consists of showing participants pens 
with manipulated price endings ($2.99 vs. $3.00) and telling them that the brands of the pens are be-
ing sold online and that they should compare these brands within each product category. Yet, the 
pens hold similar characteristics but have a manipulated price. Participants were asked to report their 
price magnitude perception for each brand on five-point Likert scales. The results of this study 
showed that the mean magnitude perception of the price was lower when the price had a nine (i.e. 
$2.99) rather than a zero ending (i.e. $3.00), which is just a one cent drop in price, but found to have 
an significant effect on the perception of the price as a whole  

Another example to support the effectiveness of the left digit effect is the study of Schindler and 
Kibarian (1996), who investigated the left-digit effect in a different setting. Schindler and Kibarian 
(1996) investigated the left digit effect by randomly mailing 90.000 women’s clothing catalogues to 
costumers, among which 30.000 consists of 88-ending price, 30.000 of 99-ending prices and 30.000 of 
00-ending prices. The catalogues were mailed in December and the sales response data was 
measured in June. The 90.000 catalogues led to 2812 customers placing one or more orders, which 
most of them are generated by the 99-ending catalogue. Schindler and Kibarian (1996) found that 
customers who receive the 99-ending catalogue were more likely to place an order. Moreover, the 
customers who received the 99-ending catalogue are not just more likely to place an order, but are 
also placing orders with larger amounts, in contrast to the customer who received the 00-ending 
catalogue. As a result, the clothing company increase its revenue by eight percent by sending out 99-
ending catalogues.  
 
To nuance these findings about the effectiveness of odd-ending pricing, there are studies that show 
situations where odd-ending prices have less effect. For instance, Thomas & Morwitz (2005) found 
that odd-ending pricing has less impact on price perception when the rightmost digit does not change 
the leftmost digit, for example €11.99 versus €12.00 is less effective than €19.99 versus €20.00.  
Furthermore, results of a laboratory experimental study among 442 students show that by assigning 
different combinations of price endings (e.g. $2.00 and $2.99 vs $1.99 and $3.00 vs $2.00 and $3.00) 
can lead to preference towards the odd-ending price as to the round-ending price (Manning and 
Sprott, 2009). In this study, the participants were randomly assigned to one of four different price 
conditions and were simultaneously shown two similar pens with associated descriptions but with a 
manipulated price. After, the participants were asked which pen they would buy. The results of this 
study show, that the participants prefer an odd-ending price when it was the lowered-price 
alternative ($1.99), but preferred a round-ending price for the higher-priced alternative ($3.00). 
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There are several explanations for underestimating an odd price. One of them is that due to odd-
pricing consumers tend to ignore the rightmost digits and fill their places with different numbers, for 
example a consumer may think of €5.98 as “around five euros” (Schindler & Warren, 1988). Another 
explanation is that most consumers do not consider the whole price of a product, but often use some 
heuristic to simplify complicated calculations of the task of reading the price (Stiving & Winer, 1997). 
They showed this in a study using scanner data for previously purchased products (tuna and yoghurt).  

Another suggested explanation of this effect is the left-to-right comparison (Thomas & Morwitz, 
2005), meaning that consumers compare one price with another, for example two prices displayed at 
shelves at a supermarket. Consumers tend to compare two numbers by considering the digits from 
left to right. This is evident in the following example by Thomas & Morwitz (2005): if there are two 
pairs of prices, (€0.89, €0.75) and (€0.93, €0.79), most consumers tend to believe that the price of 
€0.79 is the best deal, focussing mostly on the left digit. Consumers may compare the left digits, the 8 
and the 7 of the first pair of prices and the 9 and the 7 of the second pair of prices, and not go any 
further. Consumers tend to estimate the price difference by subtracting left hand digits when they are 
different and subtract right hand digits when the left hand digits are similar, reasoning that 8 – 7 = 1 is 
less of a deal than 9 – 7 = 2, when in fact both deals have the same price difference of €0.14.  

Brenner and Brenner (1982) explains the level effect based on people’s limited memory capacity. 
Consumers that are confronted with a lot of information including prices and other numbers, they 
most likely to remember only the first digits of a price. Put simple, people only recall the 2 of a €2.99 
price. In addition, consumers are likely to evaluate price information through their recognition 
memory (thinking about whether or not they had seen the price before), rather than going back and 
recall the exact price of the product, resulting in guessing the price of the product (Schindler and 
Wiman, 1989). When consumers remember the left-hand digit of the price by evaluating the 
information through their recognition memory, consumers may guess the right-handed price. In other 
words, when the real price is €2.99 and the consumer only remembers the left-hand digit (the 2), all 
the guesses of the right-hand digit that is lower than 99 is an underestimation of the real price 
(Schindler and Wiman, 1989) 

Additionally, left-hand digits tend to be more frequently recalled accurately than right-hand digits, 
and that consumers tend to underestimate a price that end in a digit other than 9, which often comes 
from consumers guessing a lower price number and therefore thinking the price is lower than the 
actual price (Schindler & Kibarian, 1993). 

2.3.2 Effects of odd pricing on product and quality perceptions 

Besides the left-digit or level effect, it is found that price endings can be further explained as an 
“image effect”, which is widely researched (Stiving & Winer, 1997; Schindler, 2006; Schindler and 
Kibarian, 1996; Macé, 2012). The image effect is made up of two components: price image and quality 
image (Stiving & Winer, 1997). Price image refers to the fact that consumers tend to attach different 
meanings to prices that end with the numbers 99. For instance, that the products is on sale, the price 
of the product has been reduced and/or that the price of the product is the lowest around (Schindler 
& Kibarian, 1996). This could be explained by the study of Schindler (2006) that shows a clear relation 
between the use of 99-ending and low-price appeal. These results were found two samples of retail 
advertising in newspapers. The first sample of 1258 prices of U.S. newspapers among 43 states show  
that 99-ending prices were used 65% more often in ads with low-price cues that in ads without these 
cues. In the second sample among 1034 prices, it was found that 99-ending occurred almost twice as 
often in the retail advertisements that made low-price appeals. On the other hand, there is quality 
image, which means that consumers assume that odd prices indicate low-quality merchandise and 
even prices imply high quality, to illustrate: the digit 0 signals high quality and the digit 9 signals low 
quality (Stiving & Winer, 1997).  



13 
 

This image effect could also affect calorie-ending perceptions, all be it through a different way of 
reasoning. Choi, Li, & Samper (2019) found that consumers could perceive food products as diet-
friendly or lacking in taste, due to the image effect of the calorie-ending presentation. 

Table 3 presents an overview of relevant studies on the level and image effect. These studies were 
selected from merely top journals in the field of retailing, marketing and consumer behaviour and are 
peer reviewed. Taken together consumers tend to respond differently to price endings. Most notably, 
99-ending often increase purchasing intentions due to low-price appeal. 

Table 3: Some illustrative studies on left-digit and image effect 

Authors Research 
group 

Study design Intervention / measures Results 

(Macé, 2012) 83 stores of 
Dominick’s 
Finer food 
grocery chain 

Empirical analysis 
of store-level 
scanner data on 
different food 
products 

An empirical analysis of 
scanner data of 399 weeks 
across 83 stores to 
investigate the influence of 
brand, category, store and 
store area on the nine-
ending effect  

Nine-ending prices increase 
sales for smaller brands but 
decrease sales for premium 
brands 

Manning and 
Sprott (2009) 

442 
undergraduate 
business 
students 

Lab experiment Participants were 
simultaneously shown two 
pens with manipulated price 
endings. Survey was 
completed electronically  

Participants prefer a just 
below price (i.e. $1.99) for a 
lower priced alternative and 
prefer a round price (i.e. 
$3.00) for higher prices 
alternatives. 

(Schindler, 2006) 1258 and 1034 
samples prices 
of U.S. 
newspapers 

Empirical analysis 
of newspaper 
price 
advertisements  

Two large samples were 
taken from U.S. newspapers 
among 43 states 

The analysis of the 
newspapers shows an strong 
and robust correlation 
between the use of 99 price 
ending and the presence of 
low-price appeal 

(Thomas and 
Morwitz, 2005)  

52 
undergraduate 
students 

Between subject 
experiment 
between nine 
ending and zero 
ending prices on 
pens 

Participants were shown 
pens with manipulated price 
endings of either a nine or a 
zero and reported their price 
magnitude perceptions on a 
five point Likert scale 

Participants perceive nine-
ending prices to be smaller 
than prices with one cent 
higher, this only occurs 
when the leftmost digits on 
the prices differ (e.g. $2.99 
vs $3.00) 

Schindler and 
Kibarian (1996) 

90.000 
randomly 
selected 
customers 

Field experiment 
testing sales 
effect of retail 
price endings 

Participants received one of 
three women’s clothing 
catalogues with manipulated 
prices. The sales volume, 
number or purchases, 
response rate and mean 
dollars were measured. 

The results of the 
experiment indicated that 
99 price endings led to 
increase consumer 
purchasing  

Choi et al. (2014) 54 students Between-subject 
experiment 

Participants were shown two 
functional identical laptops 
but with a different visual 
attractiveness (hedonic vs 
utilitarian) and different 

Participants chose the 
hedonic option over an 
utilitarian option when it 
had an odd-ending price 
than when it had a round-
ending price. 
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price-endings (i.e. $599, 
$600 and $530).   

Schindler and 
Wiman (1989) 

145 
undergraduate 
business 
students 

Field experiment Three sets of cards of 20 
products that differ in price-
ending divided over three 
groups of participants. Two 
days later participants were 
asked to recall the prices of 
the products on the cards 

The participants are more 
likely to accurately recall 
leftmost digits of a price 
than rightmost digits of a 
price 

  

2.4 Anticipated consumption guilt as a mediator explaining calorie labelling effect 

A product with an odd calorie label (e.g. 99 calories) may lead to less anticipated consumption guilt 
than a product with even calorie label (e.g. 100 calories), since odd labels lowers calorie magnitude 
judgements in contrast to even labels (Choi, Li, & Samper, 2019; ). In addition, it is evident that antic-
ipated consumption guilt has a direct effect on purchase intentions and consumption behaviour 
(Mohr et al. 2012; Choi, Li, & Samper 2019).  
 
2.4.1 Consumption guilt 
When consumers have to decide about buying a certain food product, they often struggle between 
the utilitarian (functional) benefits of nutrional intake and staying healthy or the hedonic (indulgent) 
side of taste, enjoyment and pleasure-seeking (Keinan and Kivetz, 2008). For example: consuming 
utilitarian food products (e.g. a healthy food item such as a salad) that is considered restrained and 
farsighted, or following the hedonic temptations (e.g. eating a chocolate cake) that is viewed as im-
pulsive, careless and short-sighted. These decisions about certain food products is at the heart of 
self-control conflicts and can cause two important emotions in healthy food consumption: guilt and 
pleasure (Baumeister et al., 1994; Wansink and Chandon, 2006; Dhar and Simonson, 1999). 

Guilt can be described as an “unpleasant emotional state associated with possible objections to his 
or her actions, inactions, circumstances, or intentions” (Baumeister et al. 1994, p. 245). Food-
related guilt is one of the most dominant anticipatory consumption emotion for consumers and is 
often caused by consuming hedonic food products (Mohr et al., 2012; Rozin et al. 1999), impulsive 
buying, like choosing hedonic features over function features (Rook, 1987) and overbuying (Kivetz 
and Simonson, 2002). The amount of unhealthy nutrients in a food product that is being consumed 
influences the level of guilt generated by a consumer. Even considered consumption of hedonic food 
products like a chocolate cake influences the level of anticipated guilt from consuming the product 
(Strahilevitz and Meyers, 1998). 

For example, the results of a study by King, Herman and Polivy (1987) among 96 participants have 
shown that that guilt was associated with poor nutrional qualities of food. This effect was measured 
by asking participants to group 57 randomly-selected foods according to similarities and differences, 
in addition they had to put provided labels (e.g. sweet foods, food I don’t allow myself to eat, foods I 
don’t feel guilty about eating) on the food groups. Moreover, people who are more concerned about 
their diet felt more guilt about high calorie diet-breaking foods, whereas food groups that were 
labelled in the study as sweet, caused guilt for all participants despite the dietary concern. 

In a comprehensive literature review on guilt, Baumeister et al. (1994) repeatedly found evidence 
of guilt being an important and pervasive factor influencing decisions, feelings and actions. In 
addition, guilt is also caused as an outcome of failing self-regulation (Keinan and Kivetz, 2008; 
Zemack-Rugar et al., 2012) and could be a motivation for consumers to control their consumption 
behaviour (Baumeister et al., 1995). 



15 
 

The emotional state caused by guilt influenced the preferences of consumers for certain aspects of a 
product, for instance: a consumer would prefer an affordable price (feasibility) over a product that 
the consumer really wants (desirability), when selecting a product (Han et al., 2014). This was found 
in a study by Han et al. (2014) examining how guilt influences decision-making, by generating the 
feeling of guilt among 171 participants and asking about their decision behaviour concerning  
desirability (liking) and feasibility (price) of products. 

Consuming food product does not necessarily lead to either pleasure or guilt, but there are many 
situations of food consumption where consumers’ experience both pleasure and guilt. Where 
pleasure is often caused by the consumption of a food product, guilt is regularly caused by the 
perception of being unable to resist the temptation of eating a food product (Antonetti and Baines, 
2014; Mishra and Mishra, 2011; Mohr et al., 2012; Rozin et al., 1999).  

To give an example, a study by Goldsmith et al. (2012) showed that pleasure and guilt are not just 
two ends of a continuum, but that the association between guilt and pleasure is quite strong. It was 
found that consumers’ that are primed with guilt, the amount of pleasure if affected. Consistent 
with their formulated hypothesis, the results of two studies with 103 participants show that a guilt 
prime (inducing a feeling of guilt) significantly increase the pleasure from consuming a hedonic food 
product (Goldsmith et al. 2012).  

2.4.2 Anticipated consumption guilt  
There are two different types of guilt, anticipatory guilt and reactive guilt (Antonetti and Baines, 
2014). Anticipatory guilt is a feeling that consumers experience when thinking about the potential 
negative outcomes of a decision, for example: feeling guilty by considering of eating an entire choco-
late cake (Mohr et al., 2012). On the other hand, reactive guilt is a negative feeling that consumers’ 
experience in response to contradicting their moral standard that happened in the past (e.g. feeling 
guilty about eaten an entire chocolate cake) (Rawlings, 1970).  

A large body of literature has been carried out regarding guilt and Antonetti and Baines (2015) 
conducted a review on existing literature by examining 88 papers investigating guilt in a marketing 
context. According to their review, guilt regulates many consumption processes and behaviour. 
Firstly, in the review it is argued that to a constant exposure of ads, creating a negative emotion like 
guilt, can lead to an aversion of certain consumption situations or products. An example is 
anticipated guilt. When consumers’ have feelings of anticipated guilt, they tend to reduce their 
consumption of unhealthy foods and prefer healthier alternatives. Moreover, when people consume 
guilt-inducing products like chocolate cake, which results in negative feedback, their consumption 
intentions are decreased (Saintives and Lunardo, 2016).  

Furthermore, the emotion of anticipated guilt tends to have a longer duration than the actual feeling 
of guilt (Baumeister et al., 2007). It could therefore be argued that anticipated guilt is more 
important the actual feeling of guilt, since anticipated guilt affect consumption behaviour. For 
example: consumers anticipate on the degree of guilt they feel when they consider different food 
products, when consumers feel guilty, they want to reduce their feeling of guilt by making a better 
decision of taking corrective action (Dahl et al., 2003). 

In contrast, guilt does not always necessarily lead to adoptive or motivational behaviour (Kuijer and 
Boyce, 2014). Goldsmith et al. (2012) found that due to the cognitive associations of consumers 
between the feeling of guilt and pleasure that is experienced from hedonic consumption (e.g. eating 
a chocolate cake) increases the consumption of these hedonic products. In other words, due to the 
association between guilt and pleasure, consumers could even experience more pleasure from 
consuming a hedonic product, whenever they feel guilty (i.e. a guilty pleasure). To illustrate: 
consumers who associates a chocolate cake with guilt, have weaker intentions to eat healthy, as 
compared to consumers who associated chocolate cake with celebration or a birthday (Kuijer and 
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Boyce, 2014). In summary, results of studies regarding guilt in relation to food, who that feeling of 
guilt with hedonic food may in some cases actually increase the indulgence of those items, in 
contrast what one might expect. 

2.5 Calorie magnitude perceptions as a mediator 

When consumers estimate the calorie content of a food product, they often rely on their judgement, 
evaluating food products as being either healthy (e.g. fruit) or being unhealthy (e.g. a chocolate 
cake), which generally results in imprecise estimations (Chernev, 2011). To illustrate, healthier meals 
are regularly perceived to be less likely to increase weight gain, where unhealthy meals do. In a 
study, Chernev (2011) found that people tend to believe that when adding a healthy option (e.g. 
vegetables) to an unhealthy option (e.g. pizza) it decreases in calorie content of the combined meal 
by 13.5% for weight conscious consumers and 3.8% for consumers who were less concerned with 
their weight.  

One of the causes of this “poor” judgement of consumers are brands and labels of products that 
influences the assessment of food products (Chernev & Chandon, 2010). Brands and labels could 
bias the judgement of consumers by creating positive of negative cues about the food product, 
which could lead consumers to assume that the food product has an increase or decrease in the 
calorie content. An example are the low-fat labels on food products. It is found in a study among 274 
participants that low-fat labels have a significant effect on the consumers’ judgement of the calorie 
content of a food product (Fernan, Schuldt and Niedereppe, 2018). Even food products that are 
labelled as organic or fair trade that does not speak of any nutrional content can also influence 
consumers’ perceptions. 

Moreover, consumers’ judgement on products is often based on incomplete or limited knowledge of 
the relevant information on a product. Therefore, consumers tend to consider food products high or 
low on calorie content by comparing it to similar food products (Kardes, Posavac & Cronley, 2004), 
which often leads to failure in their estimation.  

Another example of inaccurate judgements on calorie content is the study of Schuldt and Schwarz 
(2010) that investigated calorie judgement of Oreo cookies among 114 participants. The participants 
were shown a nutrional label from a package of Oreo cookies, showing serving size and calorie 
content and claims that the cookies were made from organic flour and sugar. After showing these 
labels and claims, the participants were asked to compare the (organic) cookies with other brands 
on calorie content (1= having fewer calories, 7= having more calories), furthermore the consumption 
recommendation is asked. Even though the participants saw the calorie content beforehand, the 
organic cookies received lower calorie judgements than other brands. 
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2.6 Dietary restraint as a moderator 

2.6.1 Dietary restraint 
A personality trait potentially moderating the effect between calorie ending presentation and con-
sumption guilt is dietary restraint. Dietary restraint has been widely studied (Raghunathan et al. 
2006; Coelho do Vale, Pieters and Zeelenberg 2008; Scott et al. 2008; Payne et al. 2014). High dietary 
restraint consumers can be identified as “those who are concerned with their weight and use dieting 
behaviours in an attempt, though not always successful, to maintain an “ideal weight”” (Bublitz et 
al., 2010. P. 240). 
 
Many researchers found that dietary restraint affects consumers’ eating behaviour and their overall 
health (Coelho do Vale, Pieters, and Zeelenberg 2008; Payne, Niculescu, and Barney 2014; Scott et 
al. 2008). For example, consumers that are high in dietary restraint often think that tasty foods are 
less healthy than less tasty food (Raghunathan et al. 2006), even when the calorie content and the 
nutritional information is known. Moreover, high dietary restraint consumers may think that food 
labelled as “healthy” will cause less weight gain than foods branded without these messages (Oakes 
and Slotterback 2005).   

On the other hand, consumers who are low on dietary restraint do not react the same way on those 
food labels and have different eating behaviour. In contrast to high dietary restraint consumers, the 
consumption of low dietary restraint consumers mostly focusses on pleasure and taste, rather than 
utilitarian considerations, such as costs (Payne et al., 2014). To illustrate, healthier snacks will be 
preferred by consumers high in dietary restraint, whereas less healthy snacks will be preferred by 
consumers low in dietary restraint (Niculescu et al., 2018). 

Payne and his colleagues (2014) found that the more-dietary-restrained consumers are, the more 
they intend to consume, when provided with healthy food, if high dietary consumers are confronted 
with front of package labels that highlight “lower calories” they tend to eat more. In support, health 
cues on food products lead to an increase in taste rating and actual consumption, for high dietary 
restrained consumers but not for those who are low on dietary restrains (Irmak et al., 2011). One 
could argue that in this way, the consumption intentions by those consumers who are high dietary 
restrained and focus on maintaining the ideal weight, could result in more instead of less total calo-
ries consumed. 

It is evident that consumers who differ in dietary restraint respond differently to front of pack label-
ling, and therefore often used as moderator between front of pack labelling and consumption. Son-
nenberg et al. (2012) found that front of pack labelling significantly increase healthy purchasing pat-
terns of consumption of food products, but also found that this effect is moderated by health-con-
sciousness. This is supported by Gallicano et al. (2012) by concluding that consumers who require 
nutrional information, use the nutrional labels on packaging in their decision-making process, assum-
ing that consumers who have the intention to eat healthy, prefer consuming food with a nutrition 
logo. Dietary restrained consumers may perceive healthier snack packaging as healthier in terms in 
food content rather than the caloric quantity. Dietary restrained consumers often prefer smaller 
snack packages or smaller portions with health cues over less healthy foods (Finklestein and 
Fishbach, 2010), which results dietary restrained consumers to consumer 24% more of a snack than 
consumers who are low on dietary restraint (Scott et al., 2008). 

To conclude, consumers that are high on dietary restraint are more vulnerable to front of pack label-
ling and tend to experience emotional responses to food, including negative effects (Fletcher et al., 
2007) and guilt about eating unhealthy food (King et al., 1987). These emotional responses influence 
their behaviour to choose and therefore consume less healthful alternatives. In contrast, consumers 
that are low on dietary restraint tend to focus on internal cues (e.g. taste) as an indicator and there-
fore respond differently to food products. 
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2.7 Conceptual framework and hypotheses 
Based on the theoretical findings regarding the relations between calorie ending presentation, calorie 
magnitude perceptions, anticipated consumption guilt and consumption intentions, a conceptual 
framework with hypotheses was developed. The conceptual framework presented in figure 4, serves 
as a basis for the empirical research and aims to provide a better understanding of the influence of 
calorie ending presentation on consumption intentions, mediated by calorie magnitude perceptions 
and anticipated consumption guilt. The effect of calorie magnitude perceptions is moderated by 
dietary restraint, which can strengthen or weaken the effect. The conceptual framework 
demonstrates how the variables are linked together. According to the conceptual framework, the 
relations and mechanisms will be discussed, based on formulated hypotheses.  

Figure 4. Conceptual framework 

This study will investigate the effect of calorie ending presentation at food products on consumption 
intentions. Based on the theoretical background (Choi et al., 2014; Minton, Liu and Lee, 2018; Choi et 
al., 2019), the hypotheses are proposed showing the general relationship between independent 
variable “calorie ending presentation” and the dependent variable “consumption intentions”. It is 
expected that consumers respond differently to calorie ending presentation that ends with an odd 
number or a round number. According to previous discussed literature (Stiving & Winer, 1997; 
Manning & Sprott, 2009: Choi et al., 2019), prices and calories that end with an odd number affect 
consumption intentions positively, as compared to round prices and calories ending that will decrease 
consumption intentions. therefore, the following hypotheses are suggested:  

H1: Compared to a snack presented with a rounded calorie label (i.e. 100 calories), a snack 
presented with an odd calorie label (i.e. 99 calories) leads to lower calorie magnitude percep-
tions. 

It is evident that consumers respond differently to healthy (hedonic) food and unhealthy (utilitarian) 
food, the one could result in guilt where the other wouldn’t (Mohr et al., 2012; Wansink and Chan-
don, 2007; Antonetti and Baines, 2014; Mishra and Mishra, 2011; Mohr et al., 2012; Rozin et al., 
1999), due to the fact that healthy products are often perceived as low in calorie content compared 
to unhealthy products (Chernev, 2011). Moreover, people tend to feel more guilty about eating high 
calorie foods (King, Herman and Polivy, 1987) and less guilty with lower calorie magnitude judge-
ments (Choi et al. 2019). It can therefore be concluded that calorie magnitude perceptions affect the 
interaction of calorie ending presentation on anticipated consumption guilt, which results in the fol-
lowing hypotheses:  

H2: The higher the perceived calorie magnitude the more anticipated consumption guilt. 
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The relation between guilt and consumption has been widely studied and demonstrated a clear rela-
tion between guilt and consumption intentions (Agrawal and Duhachek, 2010; Dahl et al., 2005; 
Duhacheck et al., 2012), presenting that less guilt results in higher consumption intentions (Mohr et 
al. 2012; Wansink and Chandon, 2006; Saintives, and Lunardo, 2016). 

According to the previous discussed literature it is suggested that consumption guilt negatively 
affect consumption intentions and results in the following hypotheses:  

H3: The higher the anticipated consumption guilt, the lower the consumption intentions  

According to previously discussed literature, consumers’ who differ in dietary restraint respond 
differently to front of package labelling, nutrional information and health cues which results in 
different consumption behaviour (Coelho do Vale, Pieters and Zeelenberg 2008; Payne, Niculescu, 
and Barney 2014; Scott et al. 2008). Consumers’ that are high on dietary restraint are more focussed 
on being healthy and maintaining their “ideal weight” (Bublitz et al., 2010) while low dietary 
restraint consumers’ are more focussed on taste and pleasure (Payne et al., 2014).  

Both a tendency to avoid unhealthy food and a desire to perceive calorie amounts as lower should 
influence how dietary restrained consumers evaluate food products. On the other hand, people who 
are low on dietary constraint will focus less on food labels, since they are more focussed on taste 
and pleasure. Therefore, in this study it is suggested that dietary restraint moderates the effect of 
calorie magnitude perceptions on consumption guilt, which results in the following hypothesis: 
 

H4: The effect of calorie magnitude perceptions on anticipated consumption guilt is moder-
ated by individual differences in dietary constraint. Compared with (a) people with low dietary 
restraint, (b) people with high dietary constraint are more positively affected by calorie magni-
tude perceptions on anticipated consumption guilt. 
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3. Methodology  
This study investigates the effect of nine-ending calorie presentation on consumption intentions un-
der dietary restraint and anticipated guilt. If consumers focus on the leftmost digit, they should per-
ceive the magnitude of a nine-ending vs a round ending calorie food product as relatively lower which 
results in lower anticipated guilt and increased consumption intentions, hence the level effect (Choi, 
Li and Semper, 2019). 

3.1 Study design 
In order to investigate the effect of calorie ending presentation on consumption intentions an experi-
mental study was conducted. In addition, the consequences regarding the dietary restraint and the 
anticipated guilt were investigated. In this experiment the calorie ending presentation (odd-ending vs 
round-ending) were manipulated. To make the experiment more robust, the effect of calorie ending 
presentation on consumption intentions was checked over either three healthy snacks or three un-
healthy. Since it is evident that consumers respond differently to healthy (hedonic) food and un-
healthy (utilitarian) food, where the one could result in guilt where the other wouldn’t (Mohr et al., 
2012; Wansink and Chandon, 2007; Antonetti and Baines, 2014; Mishra and Mishra, 2011; Mohr et 
al., 2012; Rozin et al., 1999), due to the fact that healthy products are often perceived as low in calo-
rie content compared to unhealthy products (Chernev, 2011).  

The snacks that were chosen are a banana, an apple and a “Snelle Jelle Zero Kruidkoek” as a healthy 
snack. According to the “Schijf van Vijf” of “The Netherlands Nutrition Centre” (Voedingcentrum), a 
banana and an apple are considered to be a healthy alternative (Voedingcentrum, n.d.) and a “Snelle 
Jelle Zero Kruidkoek” has the highest Nutri-score (A) according to the Dutch consumer organization 
(De Consumentenbond). Nutri-score is a nutrition label that is used in the Netherlands, the Nutri-
score converts the nutrional value of products into a code ranging from A (highest) to E (lowest) 
score. The calculated Nutri-score is based on a scientific algorithm and it takes account the nutrients 
to avoid (energy value, sugars, saturated fats and salt) and the positive nutrients like fibres, protein 
and fruit (Consumentenbond, 2019). 

The three alternatives that were used as an unhealthy snack are a small bag of crisps, two “Oreo” 
cookies and yoghurt rice crackers. The three unhealthy snacks have a low Nutri-score (E) and are not 
included in the Schijf van Vijf, the snacks can therefore can be classified as unhealthy (Voedingcen-
trum, n.d.; Consumentenbond, 2019).  

Furthermore, all the six snacks are chosen because of their calorie content being around 100 calories, 
which makes the experiment more realistic.  

The experiment was conducted using the online survey program Qualtrics. The participants were ran-
domly assigned across four conditions (99 vs. 100 caloric condition) and (healthy vs. unhealthy snack). 
Therefore, four different conditions can be distinguished as can be seen in table 4. 
 
Table 4. Overview of experimental conditions. 

 99 calories 100 calories 

Three healthy snacks (1) Healthy + odd ending (2) Healthy + round ending 

Three unhealthy snacks (3) Unhealthy + odd ending (4) Unhealthy + round ending 
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The first condition is demonstrated in figure 5, 6 and 7, three healthy snacks with odd ending calorie 

presentation.  

 

  

Figure 7. Healthy Snack #3 with odd ending calorie presentation. 

The second condition is the same as condition one, but with a round ending calorie presentation of 
100 calories. The third condition is demonstrated in figure 8, 9 and 10. Also the four condition is simi-
lar to condition three but with round ending calorie presentation (100 calories) instead of odd ending 
(99 calories). 
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 Figure 10. Unhealthy Snack #3 with odd ending calorie presentation 

3.2 Participants 
This study was focused on the Dutch population and therefore, the target group consisted only of 
Dutch speaking people who were 16 years old and older. To create a realistic setting for these partici-
pants, the language of the experimental survey was in Dutch. The aim was to reach at least 200 par-
ticipants; 50 participants per condition. There was no reward for participating in the study. The survey 
was conducted from week 48 of 2019 to week 2 of 2020. The survey was distributed via social media 
channels, mailing lists and advertising at Wageningen University. 

In total 406 people participated in the research. Out of these responses 106 people did not finish the 
survey and 12 people have allergies. Therefore, N=288 (73,89%) respondents were used for the analy-
sis of which 76 filled in the survey for the healthy snack with the odd calorie labelling, 75 for the 
healthy snack with the even calorie labelling, 66 for the unhealthy snack with the odd calorie label-
ling, and lastly 81 respondents completed the questionnaire for the unhealthy snack with the even 
calorie labelling.  

3.3 Procedure 
Participants of the current research started the online survey on the questionnaire programme Qual-
trics. Once the participant clicked the link to Qualtrics, an introduction with a short explanation about 
the questionnaire was given. This short explanation participants were told that the study consists of 
consumer interests in popular snacks in the Netherlands and how the participants might feel about 
eating a snack. Also in the introduction, it was stated that the participants would remain anonymously 
and that their answers will be treated confidentially, furthermore the participants were informed that 
there were no “right” or “wrong” answers and were thanked in advance for their participation (in-
formed consent) 
 
After the introduction, the participants were randomly assigned in different groups with one of the 
four conditions. In each group the participants were presented with three pictures of either a healthy 
snack or an unhealthy snack, with a calorie ending presentation of 99 or 100 calories. The pictures of 
snacks were shown separately and for every picture the participants were asked questions about 
their consumption intentions after they have seen the picture. After reporting their consumption in-
tentions, the participants were asked how they would compare the calorie content of the snack on 
the picture in comparison to other snacks. Thirdly, the participants were asked to report their percep-
tions of the snacks they just saw in terms of guilt. Lastly, the participants were asked ten questions 
about restrained eating, to measure their dietary restraint.  
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The last part of the questionnaire was regarding gender, age and allergies about food products. These 
questions will help to exclude any participants who are too young to participate or can’t eat the 
snacks on the pictures due to allergies. Finally, a concluding page thanked the participants again for 
their participation.  
 
3.4 Measurements 

The variables that are used in the conceptual framework were measured using different scales. The 
questions were initially prepared in English and then translated to Dutch. To avoid any misinterpre-
tation due possible language barriers, both the English and the Dutch questions are shown in the ta-
bles of each variable’s measurement scale.  

3.4.1 Consumption intentions (Dependent variable) 
The items to measure consumption intentions are adapted from Mackenzie et al. (1986), using three 
nine-point scales: unlikely/likely, definitely would not/definitely would, not probable/probable. After 
averaging these three items over all three products to create the consumption intentions scale (M= 
4.05, SD = 0.85) a Cronbach’s α was found of 0.63 (N=9). According to a Pearson correlation matrix 
(appendix 2) question three “very improbable / very probable” has a low correlation score. There-
fore, the decision is made to average the first two items over all three products and leave out “very 
improbable / very probable”. After averaging these two items over three products to create the con-
sumption intentions scale (M = 4.02, SD = 1.51) a Cronbach’s α was found of 0.81 (N=6). 
 
Table 5. Consumption intentions. 

Consumption intentions  

If you were going to get a snack, the chance of 
you consuming this snack is:  

Als u een snack gaat eten, de kans dat u deze snack 
eet is: 

1. Very unlikely (1) / Very likely (7) 
2. Very impossible (1) / Very possible (7) 
3. Very improbable (1) / Very probable (7) 

1. Erg onwaarschijnlijk (1) / Zeer waarschijnlijk (7) 
2. Onmogelijk (1) / Mogelijk (7) 
3. Erg onaannemelijk  (1) / Erg aannemelijk (7) 
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3.4.2 Calorie magnitude perceptions (Mediator)  
To capture the subjective nature of calorie magnitude perceptions, participants have to rate the calo-
rie amount relative to other snacks. This scale is used to measure calorie magnitude perceptions by 
Choi, Li and Semper (2019).  “How would you compare the snack you just saw to other types of 
snacks”? (1= It has relatively fewer calories, 7= It has relatively more calories).  This item was aver-
aged over all three products and used to measure the calorie magnitude perceptions. (M= 3.58, SD = 
1.46) with a Cronbach’s α of 0.68 (N=3) 
 
Table 6. Calorie magnitude perceptions. 

Calorie magnitude perceptions  

How would you compare the snack you just 
saw to other types of snacks?:  

Hoe zou u de snacks vergelijken met andere soorten 
snacks? 

1. “This snack has relatively few calories” (1) 
     “This snack has relatively a lot of calories”     
(9) 

1. “Deze snack bevat relatief weinig calorieën” (1)  
     “Deze snack bevat relatief veel calorieën”    (9) 

3.4.3 Anticipated consumption guilt (Mediator) 
To measure anticipated consumption guilt, most studies in consumer research used scales adapted to 
their specific context (Kivetz and Simonson, 2002). One scale that is used to measure consumption 
guilt is the scale of Lee-Wingate & Corfman, (2010), that is also used by Choi, Li and Samper (2019) 
using the following adjectives: guilty, sorry, regretful, uneasy, hesitant and reluctant. To assess the 
anticipated consumption guilt in this study, the participants are asked: “How guilty/sorry/regret-
ful/uneasy/hesitant would you feel about eating this banana/chocolate bar as a snack? (1= Not at all, 
7= Extremely). The six items were averaged over all three products to create the anticipated con-
sumption guilt scale (M= 2.365, SD = 1.22) with a Cronbach’s α of 0.94 (N=18) 
 
Table 7. Anticipated consumption guilt. 

Anticipated consumption guilt  

Please indicate to which extent you agree or 
disagree with the following statements: (1= 
Not at all, 7= Extremely) 

Geef aan in hoeverre u het eens bent met de volgende stellin-
gen: (1= Helemaal niet, 7= Heel erg)  

1. “I feel regretful about eating this snack” 
2. “I feel guilty about eating this snack” 
3. “I feel sorry about eating this snack” 
4. “I feel uneasy about eating this snack” 
5. “I feel hesitant about eating this snack” 
6. “I feel reluctant about eating this snack” 

1. “Ik heb een schuldgevoel bij het eten van deze snack” 
2. “Ik voel mij schuldig bij het eten van deze snack” 
3. “Ik heb medelijden met mijzelf bij het eten van deze snack” 
4. “Ik voel mij ongemakkelijk bij het eten van deze snack” 
5. “Ik voel mij huiverig bij het eten van deze snack” 
6. “Ik voel mij aarzelend bij het eten van deze snack” 
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3.4.4 Dietary restraint (Moderator) 
The scale to measure dietary restraint is the restrained eating scale by van Strien (1986). The partici-
pants were asked to respond to ten statements on five-point Likert scales. (1= Never, 2= Rarely, 3= 
Occasionally, 4= Often, 5= Very often) The ten items were averaged to create dietary restraint scale 
(M= 2.45, SD = 0.69) with a Cronbach’s α of 0.87 (N=10) 
  
Table 8. Dietary restraint. 

Dietary restraint  

Please indicate how often the following statements 
apply to you: (1= Never, 2= Rarely, 3= Occasionally, 
4= Often, 5= Very often) 

Geef aan hoe vaak de onderstaande stellingen bij u van 
toepassing zijn: (1= Nooit, 2= Zelden, 3= Soms, 4= Vaak, 
5= Heel vaak) 

1. “When you gain a little weight, do you eat less 
than you usually do?” 
2. “Do you try to eat less during meals than you actu-
ally want?” 
3. “How often do you refuse to eat or drink because 
you are afraid that you will become heavier” 
4. “Do you keep track exactly what you eat?” 
5. “Do you intentionally eat products from which you 
lose weight?” 
6. “If you eaten too much, do you eat less the up-
coming days?” 
7. “Do you intentionally eat less to prevent in getting 
heavier?” 
8. “How often do you try to not take snacks because 
you pay attention to your weight?” 
9. “How often do you try to not eat at night because 
you pay attention to your weight?” 
10. “Do you take you weight into account when you 
eat?” 

1. “Wanneer je iets zwaarder bent geworden, eet je dan 
minder als je dat je gewoonlijk doet?” 
2. “Probeer je minder te eten tijdens maaltijden dan dat 
je eigenlijk zou willen? 
3. “Hoe vaak weiger je eten of drinken omdat je bang 
bent dat je zwaarder wordt?” 
4. “Houd je exact bij wat je eet?” 
5. “Eet je opzettelijk producten waarvan je afvalt?” 
6. “Wanneer je teveel hebt gegeten, eet je dan de 
daarop volgende dagen minder?” 
7. “Eet je opzettelijk minder om te voorkomen dat je 
zwaarder wordt?” 
8. “Hoe vaak probeer je geen tussendoortjes te nemen 
omdat je op je gewicht let?” 
9. “Hoe vaak probeer je ’s avonds niet te eten omdat je 
op je gewicht let?” 
10. “Houd je rekening met je gewicht wanneer je eet?” 

 

 

3.4.5 Background questions 
Demographic information was gathered trough three background questions regarding an open ques-
tion about age, a multiple-choice question regarding gender and an open question regarding food 
allergies. 

Table 9. Background questions 

Background questions  

Please answer the following questions: Beantwoord de volgende vragen:  

1. “What is your age?” 
2. “What is your gender?” 
3. “Do you have any food allergies?” 

1. “Wat is je leeftijd” 
2. “Wat is je geslacht?” 
3. “Heb jij voedsel allergieën?” 
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3.5 Data analysis 
The gathered data of this study was analysed performing several statistical analyses using the statisti-
cal program IBM SPSS Statistics 26. To measure the reliability of the constructs, a Cronbach’s Alpha 
was used. Firstly, descriptive statistics were used to extract means, percentages and standard devia-
tions from the data. The dataset was explored by checking for outliers and participants with an allergy 
for one or more of the products in the survey were removed from the dataset. As a randomization 
check, a one-way ANOVA and a chi-square test were used to check if age and dietary restraint were 
equally divided across the four conditions. A p-value of <0.05 is maintained to check whether the sta-
tistical results are found significant. 

A one-way ANOVA was used to test for statistically significant differences in the effects of calorie end-
ing presentation on calorie magnitude perceptions (H1). A simple linear regression analysis was used 
to test the effect of calorie magnitude perceptions on anticipated consumption guilt (H2). For the 
third hypothesis (H3), a linear regression analysis was used to analyse the relationship between antici-
pated consumption guilt and consumption intentions. To test the moderation interaction effect of di-
etary restraint on the relation between calorie magnitude perceptions and anticipated consumption 
guilt, a multiple linear regression has been used (H4). Prior to the multiple regression analysis, a new 
moderator interaction variable was created by multiplying dietary restraint with calorie magnitude 
perceptions. Lastly, one-way ANOVA’s were used to test the direct effect of calorie ending presenta-
tion on anticipated consumption guilt and consumption intentions. 
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4. Results 

4.1 Descriptive statistics & randomization check  
Among the 288 respondents, 81 (28.1%) were male and 207 (71.9%) were female. A chi-square test 
was performed to determine whether gender was equally divided across the conditions. This test 
showed no significant effect, which indicates that males and females are equally distributed across 
the four different conditions X² (1) = 2.467 (p = 0.116). Respondents were between 16 and 82 years 
old with an average age of 38 (SD=18.85), the age and mean dietary restraint can be seen in table 10. 
A randomization check was used to check if age and dietary restraint were randomly distributed 
among the four conditions. This was done by conducting a one-way ANOVA to compare age and die-
tary restraint among the four different conditions. The test showed also that age F (56, 52) = 1.058, p 
= 0.420 and dietary restraint F (31, 52) = 0.827, p = 0.711 did not significantly differ between the four 
conditions. 

Table 10: Participant characteristic per condition (N = 288).

 

4.2 Main analyses of hypotheses.  
A one-way ANOVA was used to test the effect of calorie ending presentation on consumption 
intentions, anticipated consumption guilt and calorie magnitude perceptions. An overview of the 
means, standard deviatons and statistical results can be found in table 11 below. 

Table 11: Means, standard deviations and test statistics per condition (N = 288).   
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4.2.1 Calorie magnitude perceptions  
It was hypothesized that a snack with a rounded calorie label (i.e. 100 calories) leads to higher calorie 
magnitude perceptions compared to a snack with an odd calorie label (i.e. 99 calories). To test this 
hypothesis, a one-way ANOVA was conducted. Results from the one-way ANOVA (table 11) showed 
no significant effects for calorie ending presentation on calorie magnitude perception of healthy 
snacks, unhealthy or all snacks, since all the p-values are found insignificant (p = 0.357 / 0.062 / 
0.434). Therefore, H1 is rejected. 
 
4.2.2 Anticipated consumption guilt 
To test the direct effect of calorie ending presentation on anticipated consumption guilt, again a one-
way ANOVA was used. Results from a one-way ANOVA (Table 11) showed a significant effect of calo-
rie ending presentation on anticipated consumption guilt for either healthy snacks F (1, 144) = 24.461, 
p = <0.001 and for all snacks F (1, 286) = 8.520, p = 0.004. In contrast, the one-way ANOVA did not 
show a significant effect of calorie ending presentation on unhealthy snacks F (1, 142) = 1.356, p = 
0.246. As can be seen in figure 11, respondents perceive noticeably higher anticipated consumption 
guilt for healthy snacks presented as 100 calories compared to healthy snacks presented as 99 calo-
ries.  
 

 
Figure 11: Mean anticipated consumption guilt by calorie ending presentation. Error bars represent standard 
errors.        

Secondly, a linear regression analysis was used to test the direct effect of calorie magnitude percep-
tions on anticipated consumption guilt. The results of the linear regression showed that the model 
explained 25.1% of the variance (R² = 0.251), F (1, 286) = 95.811, p = <0.001. Calorie magnitude per-
ceptions were found to be a significant predictor of anticipated consumption guilt (β = 0.501, p = 
<0.001). As can be seen in figure 12, the higher the calorie magnitude is perceived by the respond-
ents, the more anticipated consumption guilt they feel. These results support H2. 
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Figure 11: Effect calorie magnitude perceptions on anticipated consumption guilt. 

4.2.3 Consumption intentions 
As can be seen in figure 12 the mean consumption intentions for healthy snacks are considerably 
higher with a calorie ending presentation of 99 calories (5.19) compared to a calorie ending presenta-
tion of 100 calories (2.67). This effect is also found significant in a one-way ANOVA F (1, 144) = 
136.316, p = <0.001. (Table 12) In contrast to healthy snacks, the consumption intentions for un-
healthy snacks with a calorie ending presentation of 100 shows a slight increase compared to a 99 cal-
orie ending presentation. An ANOVA of calorie ending presentation on unhealthy snacks, showed no 
significant effect F (1, 142) = 0.127, p = 0.722. Lastly, consumption intentions for all snacks are higher 
for snacks labelled as 99 calories (4.68) compared to 100 calories (3.44), which is mostly driven by the 
healthy snacks. A one-way ANOVA was conducted to test whether this difference in mean consump-
tion intentions for all snacks between 99 and 100 calories is found significant. The test showed a sig-
nificant main effect of calorie ending presentation on all snacks F (1, 286) = 58.180, p = <0.001. 

 

 
Figure 12: Mean consumption intentions by calorie ending presentation. Error bars represent standard errors. 
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To test whether anticipated consumption guilt is a significant predictor of consumption intentions, a 
simple linear regression was used. The results of the model indicated that anticipated consumption 
guilt did not explain any variance for all snacks (R² = 0.000), F (1,286)= 0.114, p= 0.735. Anticipated 
consumption guilt was not found to be a significant predictor of consumption intentions (β = -0.20, p 
= 0.735). It was hypothesized that the more anticipated consumption guilt is perceived, the lower the 
consumption intentions will be. Since no statistic values are found to be significant for all snacks, H3 is 
rejected. For healthy snacks only, anticipated consumption guilt was found to explain 2.3% of the var-
iance (R² = 0.023) F (1, 144) = 3.420, p = 0.066 but was not found to be a significant (β = 0.152, p = 
0.066). 

Interestingly, anticipated consumption guilt does seem to be a significant predictor of consumption 
intentions for unhealthy snacks only (β = -0.382, p = <0.001), and explained 14.6% of the variance (R² 
= 0.146), F(1, 140) = 23.927, p = <0.001. As can be seen in figure 13 the more anticipated consumption 
guilt the respondents perceive for unhealthy snacks the lower their consumption intentions are. 
 

 
Figure 13: Effect anticipated consumption guilt on consumption intentions (unhealthy snacks) 

4.2.4 Dietary restraint 

The moderating effect of dietary restraint on the relationship between calorie magnitude perceptions 
and anticipated consumption was tested using a multiple linear regression analysis. The results show 
that the model explained 94% of the variance (R² = 0.940), F (3, 284) = 1488.70, p = <0.001. The main 
effect of calorie magnitude perceptions is found insignificant with β = 0.26, p = 0.126, whereas the 
main effect of dietary restraint is found significant β = -0.444, p = <0.001. The construct dietary re-
straint does significantly influence the effect of calorie magnitude perceptions on anticipated guilt, as 
the interaction variable show a regression coefficient of β = 1.155 and a p-value of <0.001. Conse-
quently, the data does support H4. 
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To provide a division of two groups of dietary restraint, those who are low and those who are high on 
dietary restraint, a median split was used, with a median of 2.5 and a standard deviation is 0.7. Re-
spondents with an average score of dietary restraint of 1.8 and below are distinguished as low dietary 
restraint, as respondents with an average dietary restraint of 3.2 or higher are distinguished as high 
dietary restraint. As can be seen in figure 14, respondents who are low on dietary restraint (1 stand-
ard deviation below median) have less anticipated consumption guilt for snacks labelled as 99 or 100 
calories compared to respondents who are high in dietary restraint (1 standard deviation above me-
dian). 

Figure 14: Moderating effect of dietary restraint on anticipated consumption guilt. 

4.3. Overview of main findings 

The conceptual model below (figure 15) provides an overview of the main results of the data analysis. 
Significant results (p-value <0.005) are highlighted in green, while the insignificant results (p-value 
>0.005) are highlighted in red. 

 

Figure 15: Overview of main findings 
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5. Discussion  
The purpose of this study was to investigate the effects of calorie ending presentation on calorie mag-
nitude perceptions, anticipated consumption guilt and consumption intentions. This was tested with 
the use of an experimental design where respondents were exposed to calorie labels on either 
healthy or unhealthy snacks labelled as 99 calories or 100 calories. 
  Remarkable results were found for the effects of calorie ending presentation on consumption 
intentions. It was expected that calorie ending presentation would significantly affect the consump-
tion intentions for unhealthy snacks, as it is found twice before by Minton, Liu and Lee (2018) and 
Choi, Li & Samper (2019). In contrast, consumption intentions slightly increased under a 100 calorie 
condition compared to the 99 calorie condition for unhealthy snacks. Although, the consumption in-
tentions for healthy snacks are considerably lower with a 100 calorie presentation compared to a 99 
calorie presentation and was found significant. This effect was also found significant for all snacks, 
mostly driven by healthy snacks. It could be argued that consumers who prefer a healthy snack, as-
sume that the snack is low on calories (<100) and therefore a “smart” choice. But when the healthy 
snack is labelled as 100 calories, it is not seen as a “smart” snack anymore which leads to lower con-
sumption intentions.  
  Another unexpected result was found in the relation between anticipated consumption guilt 
and consumption intentions. It was hypothesized that the more anticipated consumption guilt re-
spondents perceive, the lower their consumption intentions will be as in line with prior research 
(Mohr et al. 2012; Wansink and Chandon, 2006; Saintives, and Lunardo, 2016). Nevertheless, this ef-
fect was only found for unhealthy snacks. Although respondents perceive more anticipated guilt 
when exposed to a 100 calorie label compared to a 99 calorie label, the level of anticipated guilt did 
not affect their consumption intentions for healthy snacks. It could therefore be argued that even 
though a snack has more calories, the “healthy” part weighs stronger, which makes the amount of 
calories negligible. Further research could investigate why calorie ending presentation does affect 
both anticipated consumption guilt and consumption intentions for healthy snacks separately, but 
anticipated consumption does affect the consumption of healthy snacks. One could speculate that 
anticipated consumption guilt is not a good predictor for consumption of healthy products and 
therefore a better predictor should be investigated.  
  It was expected that the respondents respond differently to calorie ending presentation that 
ends with an odd number compared a round number (Stiving & Winer, 1997; Manning & Sprott, 
2009: Choi et al., 2019). For that reason, it was hypothesized that snacks with an odd calorie label 
(e.g. 99 calories) leads to lower calorie magnitude perceptions than snacks with a rounded calorie la-
bel (e.g. 100 calories). However, in contrast to these expectations, no evidence is found that calorie 
ending presentation significantly affect calorie magnitude perceptions. In addition, it was hypothe-
sized that the higher the perceived calorie magnitude the more anticipated consumption guilt the 
respondents feel, since people tend to feel more guilty about eating food that is high in calorie, com-
pared to low calorie food due to calorie magnitude judgements (King, Herman and Polivy, 1987; Choi 
et al. 2019). The study confirmed this hypothesis since calorie magnitude perceptions significantly 
affect anticipated consumption guilt. Interestingly, calorie ending presentation did have a significant 
effect on anticipated consumption guilt for healthy snacks, where the mean anticipated consump-
tion guilt is moderately higher for 100 calories compared to 99 calories. In contrast, there is found 
no evidence for this effect on unhealthy snacks, where the guilt is lower on 100 calories compared to 
99 calories and not find significant. 
  As expected, respondents who differ in their dietary restraint, respond differently to calorie 
ending presentation. Dietary restraint can be defined as a pattern of mindful attempts to control cal-
orie intake either to lose weight or to prevent weight gain (Stunkard and Messick, 1985). In this 
study it is found that dietary restraint strongly moderates the relationship between calorie magni-
tude perceptions and anticipated consumption guilt.  
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  In sum, this study has shown some conflicting and unexpected results. On the one hand, the 
study shows some strong significant effects for calorie ending presentation on anticipated consump-
tion guilt and consumption, particularly driving by healthy snacks. Whereas it was expected to find 
these results for unhealthy snacks. A possible explanation could be that the respondents are more 
focussed on taste than on calories for unhealthy snacks. Another explanation could be that consum-
ers sometimes even prefer a higher amount of calories. This could be interesting to examine in fu-
ture research. Furthermore, it could be interesting to investigate the effect of calorie ending presen-
tation on food products that are high in calorie content (e.g. 699 or 700 calories).  
 This study contains some limitations. Firstly, the questions about calorie magnitude percep-
tions of the products had a relatively low score on reliability (α = 0.67), which indicated that the 
statements were acceptable for the study but could be improved in future research. Secondly, this 
study measured anticipated guilt and consumption intentions over different food products. In the 
survey no question was asked regarding food preference on these products. Therefore, food prefer-
ence was not taken into account but could have influenced the consumption intentions or antici-
pated consumption guilt. Thirdly, the underlying mechanism, hence the level- or image effect has 
not been fully identified. Even though a significant effect is found between calorie ending presenta-
tion and consumption intentions, it is not proven that this result relies on the level- or image effect 
or due to a different explanation. This could be further investigated with an eye tracker research to 
gain more precise information on the effect of this phenomenon, as done in psychological pricing 
research. Lastly, this study is done in a hypothesized setting, which influences the external validity of 
the results. Therefore, it is suggested to investigate the effect of calorie ending presentation in a 
more realistic setting in the future to increase the external validity and the robustness of the find-
ings. 
  As far as the researcher knows, calorie ending presentation is a newly known phenomenon 
which has been barely researched. Only two series of studies were conducted, one by Choi, Li & 
Samper (2019) and one by Minton, Liu and Lee (2018) who were merely focused on unhealthy prod-
ucts. Therefore, this research provides a valuable contribution to this new field of enquiry, while also 
researching the effect of calorie ending presentation on healthy products. Overall, this study proves 
evidence for the relationship between calorie ending presentation and consumption intentions. In 
contrast to the study of Choi, Li & Samper (2019) that only measure the effect of indulgent (un-
healthy) foods, this study measured the effect of calorie ending presentation on both unhealthy and 
healthy foods. Therefore, this study enlarges the body of evidence of the relation between percep-
tions of calorie magnitude and the related consumption guilt. In line with the findings of Choi, Li & 
Samper (2019), a difference of just one calorie can have a significant impact on either a consumers’ 
guilt level as their consumption intentions. Also the effect of dietary restraint that is found significant 
contributes to the knowledge in the way consumers differ in their interpretation of calorie labelling 
and therefore be more or less vulnerable to these cues. 
  To summarize, this study deepens the understanding of the effect of calorie ending presenta-
tion, resulting in implications for consumers, retailers and policy makers that aim for a healthier soci-
ety. For example, in this study it is found that respondents have significantly lower consumption in-
tentions for healthy snacks labelled as 100 calories compared to 99 calories. So, by labelling healthy 
snacks with odd ending calorie labels (e.g. 99, 199) one could persuade consumers to consume 
healthy snacks instead of an unhealthy snack. Moreover, this study showed that calorie ending 
presentation does affect the level of guilt perceived by a consumer, but that it does not affect con-
sumption intentions for healthy snacks. It could therefore be argued that guilt isn’t a good predictor 
to influence healthy consumption behaviour.  
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7.1 Appendix 1 : Questionnaire  
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Appendix 7.2: Pearson correlation matrix 

**Correlation is significant at p = <0.001 

* Correlation is significant at p = <0.005 


