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In order to better inform Canadians about the high level of calories, fat and sodium in
most restaurants, policy makers and health advocates have suggested that nutritional information
be added on the menu. But, before consumers can read this information there are other cues that
bias calorie perceptions. These cues create certain expectations about the healthfulness of the
menu items. For example, restaurants create “health halos” in which consumers are led to believe
that their options are healthy when in reality they may not be (Wansink & Chandon, 2006). Do
consumers notice this incongruence? Would their choices differ when nutritional values differed
from expectations?
The main objective of this research was to examine if calories, fat and sodium on a
restaurant menu influence consumers to make healthier food choices. The moderating role of
expectations about a restaurant’s food drawn from the expectation-disconfirmation paradigm was
also examined to determine if consumer food choice differs when nutrition information is
incongruent to expectations. Lastly, consumers’ sensitivity to price was studied when calories,
fat and sodium were present. Undergraduate students (n=240) from the University of Guelph in a
between and within-subjects design responded to three surveys. Discrete choice experiments
were used with different levels of calories, fat and sodium to study the effect of these attributes
on menu item choice. Findings indicate that nutrition information does lead to healthier choices
when expectations are positively disconfirmed but not when they are negatively disconfirmed
and when objective information is provided. Further, participants’ reported calories and fat to be
more important than sodium. From a health, nutrition and policy maker’s standpoint, this finding
is indicative of the fact that consumers do use calories, fat and sodium information on a menu,
albeit, selectively.
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Chapter 1: Introduction
The incidence of Canadians eating outside the home is increasing. Nearly 60% of
Canadians are eating out one or more times a week (Toronto Public Health report, 2013). Much
of this restaurant food is high in calories, fat and sodium (Appendix A), the key culprits in high
rates of heart disease, diabetes, and certain forms of cancer (CSPI, 2008). Previous research
indicates that people eat more at a restaurant than at home and the increase in food consumption
away from home is a significant contributor to increasing obesity rates (Binkley, Eales, &
Jekanowski, 2000; Bowman & Vinyard, 2004). These food choices that consumers make have
health implications at the individual level and financial implications for society as a whole. The
positive association between the rise in consumption of away-from-home foods and the
increasing prevalence of unhealthy eating and larger problems of obesity have led some health
care groups, government policy makers, and consumer welfare advocates to question whether
weight gain and other health risks among Canadians may be at least to a degree caused by an
excessive dependence on restaurant food.
What could and should be done to limit the potentially harmful contribution of restaurant
food? Nutrition labelling has been identified as a population-based approach to promoting
healthy choices through informing consumers about the nutrient content of food (Cowburn &
Stockley, 2004). While most pre-packaged foods are required to provide a Nutrition Facts Table
with calories and 13 nutrients on the product to assist consumers in making the best possible
purchase decisions, nutrition information is generally not easily accessible at the point-ofpurchase for away-from-home food options since foods purchased for immediate consumption
are exempt from the labelling provisions of the Canadian Food and Drugs Act of 1985 (Food &
Drugs Act, 1985). Through the Canadian Restaurant and Foodservice Association’s voluntary
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Nutrition Information program, 33 participating restaurant chains currently provide information
on 13 nutrients (Appendix B). Thus, the primary purpose of displaying nutrition information
disclosure on a restaurant menu is to accurately estimate the number of calories, and amounts of
sodium and fat. This information will aid in making healthier menu item choices.
However, before objective information can be read consumers have their own
expectations of the food they are about to purchase. These expectations get manifested due to the
lack of specific information accessible in memory and the complexity involved for consumers in
estimating calorie counts. This often leads to consumers using external cues for estimation
(Bettman, Johnson, & Payne 1991). These cues would, for example, consist of positive versus
negative healthful perceptions of the restaurant (e.g., Subway’s [SW] promotional activities have
consumers believe it is a provider of “healthy” food items whereas Burger King [BK]) may not
enjoy the same perception. Similarly meal item types such as salads (positive) are viewed as
lower in calories than large hamburgers (negative). In reality, many salads have more calories
than hamburgers. These expectations are also created by the specific claims or qualifiers used to
describe the food. For instance, Wansink et al. (2004) found that labels such as “healthy” and
“diet” can influence consumers’ evaluation of taste and satiation (p. 341). Further, in spite of
objective calorie and other nutrition information, unless consumers are specifically asked to
revise their expectations, these cues lead to the assimilation of calorie estimations toward the cue
(Mussweiler, 2003). For example, suppose the cue is given to be as ‘a low calorie meal’, but the
meal has about 1000 calories. A person who is unaware that 1000 calories for a meal is high
would consider that a healthy standard. The number of calories develops meaning within the
context of the cue. A study found that Subway meals were perceived to contain about 20% fewer
calories than same-calorie McDonald's meals (Chandon & Wansink, 2007). There is no harm in
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enjoying a high calorie meal occasionally. The problem arises if consumers are misled to believe
they are consuming fewer calories and an overall healthy meal from a restaurant when in reality
they are not. If they choose to consume this fictitious ‘calorie-credit’ on subsequent food or
choose to eat regularly at such restaurants it can lead to significant weight gain. For example, a
restaurant like Subway has sandwiches very high in calories but since consumers believe it
serves healthy options, they may automatically assume that those calorie counts posted on the
menu are those expected from a healthy meal. In theory, mandatory nutritional labelling at
restaurants should be able to correct for and disconfirm expectations created by these “health
halos” by providing objective evidence about calories and nutrient content. Foods with a “low
fat” claim are not necessarily low in calories and restaurants creating expectations of healthy
options may serve unhealthy food as well. But, do consumers notice this incongruence?
Expectations created about foods offered at restaurants are strong enough to bias perceptions and
subsequent choice. Studies exploring the role of expectations, this distortion of reality and how it
may affect choice in menu labelling are limited.
For this research, Expectation Disconfirmation Theory (Anderson, 1973, Oliver 1977,
Oliver, 1980) was used to predict consumers’ food choice when calorie, fat and sodium
information incongruent with expectations was disclosed. As stated earlier, consumers form
initial expectations about the attributes of calories, fat and sodium which may vary from the
actual nutritional value of menu items served by several restaurants due to various biases. Using
the theory in the menu labelling context, negative disconfirmation occurs when nutrition
information is less favourable than expectations and consumers would be deterred from choosing
items with higher levels of calories, fat and sodium content. Conversely, positive disconfirmation
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occurs when nutrition information is more favourable than expected and consumers would be
more inclined to choose items with lower levels of calories, fat and sodium content.
Lastly, little research exists on consumers’ sensitivity to price in menu labelling in
Canada. A study by Hwang and Lorenzen (2008) using a sample in the U.S. explored consumers’
willingness to pay for food items that were healthier. They found that consumers were willing to
pay more for a low fat item if the nutrition information for it was provided. But studies that
explore the effect of price before and after nutrition information is added are limited. This
research will gauge consumer preferences without nutrition information with the price and menu
items only which is the current situation in restaurants in Canada. It will then examine food
choice after nutritional information is added.
The primary goal of this research was to partially replicate previous research and
examine how nutrition information disclosure on a restaurant menu influences food choice but in
a Canadian context. It further studied the moderating role of expectations in biasing food choice
and determined if consumers pay attention to nutrition information incongruent to expectations.
Lastly, it examined if nutrition information added value to the menu items and consumers
developed a lesser sensitivity to price after this information was added.

1.1 Research Objectives
The primary goal of this research was to provide further insight on previous research and
examine how nutrition information disclosure on a restaurant menu influences food choice. It
further studied the moderating role of expectations in biasing food choice and determined if
consumers pay attention to nutrition information incongruent to expectations. Lastly, it examined
if consumers developed a lesser sensitivity to price after this information was added.
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For the study, expectations were created by having respondents read a fictitious
restaurant review from a past consumer. The influence of nutrition information i.e. calories, fat
and sodium on consumer food choice was studied using Discrete Choice Experiments (DCE).
There were three DCEs for the three conditions i.e. positive expectations, negative expectations
and control condition.

1.2 Methodology
In order to create positive and negative expectations regarding the nutrient levels of the
menu items, respondents were primed through a fictitious restaurant review. There were three
groups of participants 1] Group A: negative disconfirmation condition 2] Group B: positive
disconfirmation condition 3] Group C: no expectancy control condition. Participants in Group A
were primed to perceive that the restaurant serves healthy food. They were asked to read a
review, which stated that the restaurant served healthy food using descriptors such as “healthy”,
“fresh” and “low calorie” within the text of the review. Participants in Group B were primed to
perceive that the restaurant serves unhealthy food. They were asked to read a review, which
stated that the restaurant served food, which was unhealthy using descriptors such as “full”,
“fattening morsel”, “high calorie”, and “fat” within the text of the review. Lastly, participants in
Group C were not primed and served as the expectancy control condition.
In order to determine sensitivity toward price and taste as well as choice of menu items
without the nutrition information, respondents were asked to choose between the four menu
items and price information only. The influence of attributes such as calories, fat and sodium
content on consumer food choice was studied with a Discrete Choice Experiment (DCE). Twelve
choice sets were formed for each of the conditions that contained the same menu items but
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manipulated levels for each of the nutritional attributes. There were three levels of calories, fat
and sodium which were decided as low, medium and high respectively. The levels were kept
high in Group A for the negative disconfirmation to occur and were kept low in Group B for the
positive disconfirmation to occur. For the control condition objective levels mirroring those from
the actual restaurants from where the items were chosen were used. Further, there were four
levels of price: $10.50, $14.50, $12.50, $16.50. These were also based on the actual menu prices.
Choice models and price sensitivity analysis were used to study the objectives. A paired sample
t-test was conducted to determine the result of the expectations prime.
The experimental design was between as well as within subjects. Participants aged 18
years and older were recruited from the Marketing and Consumer Studies (MCS) Undergraduate
Research Pool. This research was conducted in the MCS computer laboratory at the University
of Guelph, Ontario, Canada and had 240 respondents.

1.3 Research Contribution
This research extends menu labelling research by first attempting to understand the role of
nutrition information on food choice in the context of expectations. Previous studies have
examined explicitly the effect of nutrition information labelling on a menu on consumer food
choice (Burton, Creyer, Kees & Huggins, 2006; Chandon & Wansink 2007; Burton, Howlett &,
Tangari, 2009; Howlett, Burton, Bates &, Huggins, 2009). The topic of food choice in menu
labelling using implicit manipulation of expectations has not been heavily researched. The
current study provided a more conservative test by manipulating expectations and then gauging
the effect of disclosing nutrition information. Lastly, studies to date have used a U.S. sample to
evaluate food choices in the presence of nutrition information. This study used a Canadian
sample.
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The following sections will review literature on expectations and menu labelling. Next,
the research objectives and hypotheses will be presented. The methodology section will then
explain the research design followed by the results and analysis. Lastly, limitations of the study
and implications will be discussed.
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Chapter 2: Literature Review
2.1Expectancy Disconfirmation Theory
Expectations play a crucial role in explaining food choice behaviour, especially while
making the choice between healthy and less healthy food. The Expectation Disconfirmation
Theory will be used as the theoretical framework and to provide a background about the
influence of expectations. The literature review will explain the theory, and past literature will be
used to understand its role in explaining consumer behaviour. The theory will be applied in the
menu labelling and food choice context, gaps will be identified and objectives proposed.

2.1.1 The meaning of consumer expectations
Imagine this purchasing scenario: a consumer wants to buy a winter coat but the prices
are too high at the start of the season. So, instead he/she decides to wait until sales start in
December i.e. before Christmas. He/she knows these sales will last until the New Year and avail
of the best promotions. This scenario demonstrates how “consumers’ expectations about current
and future levels of product outcomes affect the purchase process” (Oliver & Winer, 1987,
p.469). Expectations often form an integral part of the decision-making process when consumers
are placed in a purchasing scenario. In this example, expectations are formed as a result of the
anticipation of the fluctuation of the attribute of price. Examples of situations can also be drawn
from other personal consumption experiences with expectations about other attributes. For
example, in the realm of food choice, consumers often expect food items from Subway to be
healthier and lower in calories from other restaurants that specialize in sandwiches and salads
due to the positioning of the restaurant chain as a provider of “healthy” food. The opposite would
hold true for the McDonalds chain. In the case of Subway, it is possible that if consumers think it
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is healthy and lower in calories, they may prefer to consume this food. Numerous other examples
can be drawn from various disciplines. It can be said that the expectations framework can be
used to explain behaviour in multiple domains. Expectations have been considered important
components of the recent food literature, especially in the context of health claims and nutrition
information.
Olson and Dover (1979, p.179) and Oliver (1980) provide a formal definition of
expectations as “pre-purchase beliefs or evaluative beliefs about the product”. Anderson and
Hair (1972, p.69) described expectations as “subjective notions of things to come” or “a type of
hypothesis formulated by the consumer”.

2.1.2 The Expectancy Disconfirmation Theory: Meaning of confirmation and
disconfirmation of consumer expectations
The Expectancy Disconfirmation Theory (EDT) states that consumers experience a threestep process when making purchase decisions in various consumption settings (Halstead,
Hartman, & Schmidt, 1994). Consumers form an initial expectation about a product or service
before using it for the first time. If they have prior experience with this product, then their
expectations tend to be more realistic; however, if they lack previous experience with the
product, then their expectations maybe derived from alternate sources (e.g. media, previous
consumers’ feedback, word-of-mouth, etc.) (Halstead et al., 1994). After the consumer uses the
product he/she evaluates the extent to which his/her experience with the product matches his/her
initial expectations. This concurrence, which is called as disconfirmation, in addition to the
perceived or actual performance, is theorized to jointly constitute a consumer’s extent of
satisfaction or dissatisfaction with the product or service (e.g. Anderson, 1973; Oliver 1977).

	
  

9	
  

The three steps of evaluations are: positive disconfirmation, negative disconfirmation,
and confirmation (of expectations). Disconfirmation of expectations is assumed to occur when
perceptions of product performance after trial are different from pre-trial expectations about the
product (Cardozo, 1965; Olshavsky & Miller, 1972; Anderson, 1973). According to the theory, if
a product outperforms expectations (positive disconfirmation), post-purchase satisfaction will
result. If a product falls short of expectations (negative disconfirmation), the consumer is likely
to be dissatisfied (Oliver, 1980). With respect to the third stage of confirmation of expectations,
when Oliver (1977) first defined the (dis)confirmation paradigm, he stated that a consumer
would be satisfied if product perceptions matched expectation (i.e. if confirmation were
reached). Later, however, within the confirmation-disconfirmation literature, some researchers
disagreed that simple confirmation also enjoys this level of agreement. For example, Erevelles
and Leavitt (1992) argued that simple confirmation leads to neither satisfaction nor
dissatisfaction, but to indifference, or a ‘neutral’ state.
We can relate the positive versus negative disconfirmation paradigm to the real world
with an example of an individual, who is about to arrive at an airport for his/her flight. The
consumer expects a one-hour delay in the flight departure due to moderate rain, but on arrival at
the airport, is surprised to find that the flight is delayed by only 15 minutes. The expectation was
not confirmed (disconfirmation); however, the outcome was better than expected (positive
disconfirmation). According to the theory, this situation may cause the consumer to experience
satisfaction. In contrast to this situation, suppose the consumer expected the flight to leave on
time in spite of the rain. If the flight gets delayed for 15 minutes, his/her expectation is also not
confirmed (disconfirmation); however, the outcome was worse than expected (negative
disconfirmation). Here, the consumer may experience a state of dissatisfaction. In both scenarios,
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the situation was the same in the absolute sense but the state of satisfaction differed as a result of
the deviating expectations.
In this research, it is of interest to determine the essential elements of the theoretical EDT
model and its application in food choice especially with respect to calorie expectations.

2.1.3 Use of Expectancy-Disconfirmation paradigm in the literature
In this part of the literature review, various dependent variables studied with respect to
the expectation-performance link will be reviewed. Anderson (1973) examined the relationship
between expectancy-disconfirmation and product satisfaction whereas others studied the effect of
disconfirmation on purchase intention (e.g. Oliver, 1977), or the effect on attitude, belief and
behavioural intentions (Olson & Dover, 1979). The different ways in which expectations have
been created and/or manipulated to study its effect on disconfirmation will be reviewed.
Anderson (1973) was the first to examine the relationship between expectancy
disconfirmation and perceived product performance and perceived quality. The author using
ratings of a ballpoint pen investigated the impact of varying levels of expectations. Using a 2x6
factorial design there were five conditions of persuasive product information created – C0 was
with no product information, C1 substantially understated the product's features, C2 slightly
understated the features, C3 described the product accurately, C4 slightly overstated the product's
features, and finally C5 substantially overstated its features (Anderson, 1973, p.41). Manipulated
expectations thus served as the independent variables and product performance, perceived
quality, and price determination served as the dependent variables. Subjects estimated the price
of a pen they evaluated. Participants (n=144) were randomly assigned to one of the five different
conditions. After presentation of product information but before seeing the product, a self-
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administered questionnaire was provided to half the participants in each condition to ensure that
expectations were created as desired. Ballpoint pens selling at a retail price of about $1.00 were
given to subjects. Participants were permitted to inspect and test the product for the same length
of time, and then their reactions were recorded on a product rating scale ranging in dollars and
cents distributed in small ranges from $.04 to $64.00. The first dependent variable of product
performance was gauged by participants rating the ballpoint pen on 15 visual features and
performance characteristics. The second dependent variable of perceived quality consisted of an
overall rating by subjects on the pen's combined characteristics. Lastly, subjects were asked
“exactly how much do you think this ballpoint pen is worth in $ ___ . ___?” (p.41). Results
indicated that on each dependent variable, participants gave the product a more favorable
evaluation when it was accurately described in C3 than when no product information was
provided in C0 (p.42). As expected in C5, the highest expectancy condition, since the
incongruence was the largest it led to the most unfavourable evaluations. However, for all other
conditions subjects’ post-exposure judgments were in the direction of the expectation treatment.
Results reveal that the larger the gap between consumer expectations and actual product
performance, the more unfavourable is the evaluation of a product compared to a somewhat
lower level of disparity (Anderson, 1973, p.43). It would be interesting to see if in a different
category of product or service (e.g. nutrition information such as calories, sodium and fat on a
menu), this theoretical concept would yield different results as consumers may tend to be more
dependent on the information provided to them.
The above studies manipulated either expectation (Anderson, 1973) or expectation and
performance (Olson and Dover, 1979). Richard Oliver (1977) studied both expectations and
disconfirmation in the same model. Previous studies measured the influence of expectations on
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post exposure product ratings. He blended expectancy theories from the past with
disconfirmation theories to test the model as a whole. Using a new car as a stimulus, Oliver
(1977) measured students’ actual expectations of the car and then allowed them to either sit in
the car or take it for a test drive. Oliver recruited 243 undergraduate students to participate in a
study of reactions to a recently introduced automobile model. The author used a “quasi-realistic”
shopping experience in which participants first completed a pre-exposure questionnaire, and then
examined the car in a test drive or stationary situation. A post-experience questionnaire was then
administered. The experiment showed that respondents with initial positive expectations also had
higher post-exposure expectations of the product, and vice versa for those with lower initial
expectations. An important finding in this paper was that this disconfirmation, whether positive
or negative, was a significant predictor of intention to purchase (Oliver, 1977, p. 485). The
author thus proposes that when a product is given high expectations, there is a greater chance for
negative disconfirmation (p. 482).
Another study by Olson and Dover (1979) concentrated primarily on the effects of
disconfirmation of product expectations brought about by a trial use experience with a product.
This study was different from previous studies but similar to Anderson’s (1973) study, in that it
had an explicit “no expectancy” control group whose subjects provided baseline ratings of
perceived product performance which was “unbiased” by pre-trial expectations (Olson & Dover,
1979, p.180-81). Here, consumers were exposed to expectancy-creating information followed by
an expectancy-disconfirming trial. Thus, pre-trial and post-trial belief strength and evaluation,
product attitude, and purchase intentions were measured. With a sample size of n=38, married
women were recruited as subjects, divided into four experimental groups and provided four
exposures to product information over a two-week period. Coffee was chosen as the product to
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be manipulated. In the first three exposures, subjects were presented with three different
advertising messages, each stressing that the brand of coffee had one desirable and noticeable
characteristic. These messages served to create expectancies that the coffee possessed this
specific attribute. The fourth exposure was the trial of the product in order to disconfirm the
manipulated expectations. A separate control group received none of the three expectancy
creating advertising messages. Four months prior to the study, interviews were conducted to
gauge the most salient coffee attributes. Expectancy manipulations were conducted on
“bitterness” as the interviews revealed this as the most important characteristic identified by the
subjects. The most desirable level for this attribute was given by the interviewees as “not bitter”
(p.183). The researchers created the messages based on this information. Message (A) described
the product’s lack of bitterness in general without the use of technical terms while message B
and C used embellished language and expert opinions of coffee tasters. No other coffee attributes
were mentioned in the messages. At intervals of approximately four days, the three advertising
messages were delivered to the respondents with a questionnaire containing the dependent
variables. Respondents were asked to read the messages and then mail the completed
questionnaires back. Again, four days after exposure to these messages, the product trial tasting
took place. Respondents were informed that the coffee was prepared exactly as described on the
messages specified on the container. To create the expectancy-disconfirming experience, the
large pot of coffee was prepared using 50% more ground coffee than specified by the advertising
on the package. A pilot test confirmed this amount to be substantially greater in bitterness but not
flavour. Each respondent tasted the coffee for two minutes and answered the same questionnaire
containing the dependent variables. Belief levels were measured using 7-point scales; overall
evaluation of, and attitude toward the coffee was measured using a 5-point scale. Results
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indicated the success in creating moderate pre-trial belief expectations that the coffee was “not
bitter” and weak expectations that the coffee was “slightly bitter” and “very bitter” (p.184). In
terms of the three dependent variables assessed after the post trial experience, a consistent
pattern of disconfirmation was obtained for the ‘not-at-all bitter’ belief strength, overall attitude
and behavioural intention measures. In other words, the product trial negatively disconfirmed the
experimental group’s pre-trial expectations.
The literature discussed above reviewed how expectations are created and how the theory
has been used in literature. In the following section, the literature on how expectations are
created in the restaurant domain will be reviewed. It will focus on how and why consumers
cannot distinguish between different foods of varying calorie counts even when nutrition
information is explicitly available. This would aid in understanding whether the current norm of
providing only objective nutrition information would suffice or if there is an alternative issue to
be addressed to make consumers aware of unhealthy food items. Lastly, the applicability of the
expectancy-disconfirmation paradigm in the menu labelling context will be discussed.

2.2 Role of expectations in food choice
In this section, the role of expectations in food choice will be examined. Do people
ignore the evidence, in this case, the objective nutrition information that is available to them due
to the moderating role of expectations? Or is it possible that their expectations are disconfirmed
with contradictory evidence?
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2.2.1 Labelling with simple descriptors
This section of the literature review will form the background of how expectations are
created from simple food labelling. It will explore how simple terms such as “low-fat”, “healthy”
and “tasty” can potentially bias consumption and underestimate calorie levels. This is important
in understanding how simple point-of-purchase information can act as either positive cues or
deter choices and whether people are truly interested in any kind of nutrition information for
food items. The results of a study by Wansink and Chandon (2006) support the claim that “lowfat” labelling can influence the amount of a food item that one consumes. They used M & Ms
candy as their stimulus to show how simple labelling can produce a “health halo” effect on the
volume of food a person consumes (pg. 607). They define health halos as “leading consumers to
believe that the food contains fewer calories and that the acceptable or appropriate amount to
consume is higher” (pg. 607). Participants (n= 296) were guests at a university open house and
were told that they could take as many or as few M & Ms from a bowl as they would like. One of
the bowls was labelled as “low-fat” and the other was not labelled. The study revealed how
labelling a product as “low-fat” increased the consumption volume of the M & Ms (F(1, 251) =
13.1, p < .001) (pg. 608). When the chocolate candies were marked as “low-fat” consumers ate
28.4% more than when the candies were not marked (Wansink & Chandon, 2006, pg. 608). A
general finding from these studies is the fact that consumers notice labelling information related
to healthy eating. Would objective nutrition information make consumers notice that no
difference exists between both candy conditions?
A study conducted by Oakes (2005) found that the brand or generic name of the food and
its general description strongly influenced health expectations in ways that are often uncorrelated
with reality. This study established a link between perceptions of consumers toward food and
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how these influence judgments of the weight-enhancing properties of these foods. In this study,
consumers wrongly perceived that eating one small Snickers bar which contained 47 calories, 2
grams of fat and 6 gram of carbohydrates once a day when hungry would lead to more weight
gain than eating a cup of cottage cheese containing 1% fat, 3 carrots and 3 pears which contained
569 calories, 6 grams of fat, and 161 grams of carbohydrates.

2.2.2 Expectations and the effect of nutrition information on the menu
This section of the literature review will cover previous studies on menu labelling, its
effect on food choice, the impact on weight gain and healthy behaviour. It will focus on studies
that have explored the expectation-disconfirmation paradigm to study the effect of nutrition
information on the menu. A U.S. study conducted by Burton et al. (2006) revealed that
consumers grossly underestimate the number of calories of menu items (Study 1) and that
nutrition information disclosure affects food choice (Study 2). In the first study (n=193, mean
age=39 years), it was hypothesized that consumers would underestimate the number of calories
and nutrients (e.g. fat, and sodium) for a less healthful item more than they would underestimate
for a healthful item. A statewide mail research panel from Arkansas was used. Respondents were
provided with 9 entrée items with serving size information and brief item descriptions, similar to
information that would appear on a menu. For each item, participants estimated calories, fat,
saturated fat, and sodium levels. The authors found that almost all participants underestimated
the number of calories on their menu items. On average, participants underestimated the calorie
levels of less healthful items by 642 calories; objective levels being 1336 calories. They
underestimated the extremely unhealthy option by 2000 calories. This underestimation was
significant (p< .001) for all three nutrients. With the findings from this study, the researchers
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further determined how nutrition information at the point-of-purchase affected purchase
decisions (Study 2). The authors used the Expectancy Disconfirmation Theory which has been
used in past studies to “predict consumers’ responses when accurate calorie and nutrient
information are disclosed” (Burton et. al, 2006, p.1671). In the context of food, this theory has
been used to propose that consumers have expectations of a food item and when these
expectations are not met, as would be the case when discovering, through menu labelling, that a
food item is much less healthy than was expected, they become dissatisfied and are deterred from
purchasing it. The authors found that when calorie and nutrient information is presented,
consumers change their selection to a healthier one. When ‘calorie-plus-nutrient information’
was presented, the likelihood of participants choosing the healthier option, which met initial
expectations, increased by almost 50%. Furthermore, their selection of higher fat foods
decreased from 37% to 24% (p<.05) (p.1672). This study supports the notion that nutrition
information disclosure influences food choice with restaurant menu items.
Another study by Howlett, Burton, Bates and Huggins (2009) employed a field study,
experiment, and consumer food diaries to explore how nutrition information disclosure on menus
may influence consumers’ product evaluations and consumption behaviour. The authors
proposed that in the absence of objective nutrition information, consumers tend to form general
expectations and beliefs about the calorie and nutrient content of various fast-food items. These
are based on past and present consumption experiences. Further, the greater the discrepancy
between expected and actual calorie and nutrient levels, the greater is its expected influence on
past product evaluations and future consumption behaviour. Two studies were conducted to test
these assumptions. In the first study, the authors examine how expected calories moderate the
influence of objective calorie information in an actual choice setting. The sample (n=45)
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consisted of consumers at an outlet named The Diner in a food court at the University of
Arkansas. Product claims and nutrition information disclosure served as independent variables
and perceived diet related disease risk and expected weight gain served as dependent variables.
Consumers approaching The Diner were asked if they would like to participate in a food related
study. The stimuli used were four single page menus that described the day’s two or three entrée
items. Side dishes and beverages were excluded from the study. All the menus included the
claim and calorie disclosure manipulations. Data were collected over a span of two weeks. For
each of the four days of each week that the experiment was conducted, the one menu option with
the lowest number of calories was targeted for the product claim manipulation. Half of the
participants received a menu with the “tastes great” claim, and half with the “low calorie” claim.
Prior to the experiment, several pilot tests were conducted in order to confirm expectations
regarding the influence of the two claims. Forty five students were asked to estimate the number
of calories of an item described as “low calorie”. As expected, the average number of calories
level was underestimated by 57 calories. Of the 45 students, 87% underestimated the number of
calories. Similarly, a pilot test was conducted for the “tastes great” claim. Thirty seven
participants were used with about one half being given menu items with the “tastes great”
expectation. The other half served as the control with no claims. As expected, menu options were
judged to be higher in calories by 169 calories when the taste claim was used. To measure the
first dependent variable (DV) of perceived likelihood of gaining weight questions such as “What
is the likelihood of (1) gaining weight and (2) my becoming overweight?” from regularly
including this food in my diet were used with a 9-point scale with anchor points “would decrease
the likelihood” (1) to “would increase the likelihood” (9). The second dependent variable of
developing heart disease if the meal item was regularly included in their diet (adapted from
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Burton, Garretson & Velliquette, 2000; Kozup et al., 2003) was measured using the same 9-point
scale. The results of this study are summarized below:
	
  

Figure 1: Result on dependent variables
Source: Howlett, Burton, Bates and Huggins (2009, p.497)

Figure 1: When a menu item is labeled “tastes great”, objective calories are less than predicted
calories, consumers are “pleasantly surprised” and positive disconfirmation leads to their
responses not being affected too much (with calorie disclosure vs. no disclosure). In figure 1 the
line is more or less straight and the effect on DVs is not present.

However, the opposite is true for the “low-calories” claim. The menu item labelled so will lead
to negative disconfirmation as objective calories are much higher than predicted calories. So
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when consumers re-evaluate an item, and respond to the dependent variables after calorie
disclosure, it will have a stronger effect.

This study highlights an important issue, i.e. nutrition information disclosure has an effect, but
there is a possibility of the menu labelling effect being reduced if restaurants are adding such
claims as well.	
  
In a seminal paper, “The Biasing Health Halos of Fast-Food Restaurant Health Claims:
Lower Calorie Estimates and Higher Side-Dish Consumption Intentions” by Chandon and
Wansink (2007), the authors demonstrate how consumers do not realize the number of calories
they are consuming, which they call the “health halo”(p.304). In four separate studies, the
authors aim to support their hypotheses that customers will estimate a lower calorie count for a
meal labelled as “healthy,” even if in reality it has more calories than an “unhealthy” meal. They
used menu items from Subway and McDonalds for the healthy versus unhealthy stimuli. In the
first study, the authors asked people who had just finished eating at Subway or McDonalds to
estimate how many calories they had just consumed. On average, consumers at Subway rated
their meals as having 151 fewer calories than did consumers at McDonalds. People estimated a
meal at either restaurant which contained 1,000 calories to contain 744 calories if this was eaten
at McDonalds and 585 calories if they had eaten at Subway. In the second study, the researchers
asked consumers to estimate the calorie content of four different sandwiches: a six-inch ham and
cheese sandwich (330 calories) and a 12-inch turkey sandwich (600 calories) from Subway; and
a McDonalds cheeseburger (330 calories) and a Big Mac (600 calories). Study participants
consistently rated the Subway sandwich as having fewer calories than the McDonalds sandwich
in spite of both the sandwiches having the same calorie content. In the third study, to provide a
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more conservative test of the effects of health claims on consumption decisions, the “healthy”
food used actually had 50% more calories than the “unhealthy” food (a 12-inch Subway Italian
BMT sandwich which had 900 calories, and a Big Mac which had 600 calories) (p.307). The
researchers thus offered people a coupon for a Big Mac (600 calories) or a Subway 12-inch
Italian BMT sandwich (900 calories), and asked them whether they would like to order a drink or
cookies with their sandwich. People eating the Subway sandwich were more likely to choose a
large drink, less likely to opt for diet soda, and more likely to get cookies. This meant that, on
average, they consumed 1,011 calories compared to 648 calories for the people given a coupon
for McDonalds. They reported through their studies that consumers inaccurately estimated the
number of calories of side dishes and drinks along with supposedly “healthy” meals. In the final
experiment, in order to remove the restaurant brand biases, they created fictitious names and
repeated the study. But, even though the names of the well-known restaurants were removed, as
long as the meals were labeled as “healthy” it was found that consumers underestimated meal
calorie levels (Chandon & Wansink, 2007, p.311). These findings confirm that (1) consumers
pay attention to point-of-purchase information in restaurants, (2) they underestimate calories by
the mere presence of labels, and, (3) nutrition information influences choice. These findings also
indicate how expectations cloud objectivity of nutrition information.
A study conducted by Burton, Howlett and Tangari (2009) demonstrates that it is the
relationship between actual and expected nutrition levels that makes consumers make healthier
choices rather than the disclosure of menu-based nutrition information. The authors conducted
three studies to support their hypotheses. The first study required consumers to maintain a food
diary. Participants kept a seven-day diary of their visits to fast food outlets, the specific food and
drinks consumed, the restaurants where the purchases occurred, meal prices, and ratings of meal
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satisfaction. Ratings of meal healthfulness, calorie level attractiveness, likelihood of gaining
weight and developing heart disease if the meal were included as a regular component of the
weekly diet, and likelihood of meal repurchase served as dependent variables. After a few days,
participants were asked to visit the websites of these restaurants to obtain the objective calorie
and nutrient levels of each meal. After obtaining this objective information, participants
reevaluated their meal purchases on the five dependent variables, without access to any of their
prior responses. Consumers overestimated the calorie, fat and sodium levels of unhealthy meals
and underestimated those levels for healthy meals. In the second study, the expectancydisconfirmation paradigm was operationalized by having three menu items that matched the
three conditions of the expectancy-disconfirmation theory i.e. a menu item that negatively
disconfirmed expectations, a menu item that positively disconfirmed expectations and lastly, a
menu item that confirmed expectations. Through pilot tests, the authors identified Burger King
Whopper (BK) and Subway (SW) 12 inch Turkey Club sandwich with cheese to substantially
exceed expectations (resulting in negative disconfirmation). The BK Tendergrill Garden Salad
with medium diet drink and the SW Club Salad with medium diet drink had calorie levels that
were below consumer expectations (positive disconfirmation). Lastly, BK Whopper Jr. and the
SW 6 inch Turkey Sub Sandwich with cheese meal calorie levels that were relatively consistent
with expectations (confirmation) (p.265). Results indicated that the Burger King Whopper and
Subway 12 inch Turkey Club sandwich with cheese resulted in negative disconfirmation as
consumers underestimated the number of calories by 30 percent and 33 percent underestimation
of calories, respectively (p. <.001). The objective nutrition information negatively disconfirmed
consumer expectations (p.266). For the healthier items, the calorie levels were underestimated
resulting in positive disconfirmation (p. 266). In study 3, the authors used a longitudinal
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experiment where expectations were created regarding calorie levels and then product
information is provided to either confirm or disconfirm expectations (Burton et al., 2009, p. 267).
In order to create these expectations, participants were provided with a fictitious restaurant
review for Johnny’s Restaurant. The meal described in the review consisted of a hamburger,
french fries, and soft drink and created either higher or lower calorie expectations. To create low
calorie expectations, the review informed participants that almost all menu entrees had less than
700 calories whereas to create high calorie expectations they were informed that all items had at
least 1,400 calories. The following day, participants were asked to imagine that they were in a
food court at lunch. They were presented a menu with calorie information for several different
hamburger meals. Menu options included the hamburger meal from the fictitious restaurant
described the previous day. Calorie level of Johnny’s meal was either low (i.e. 700) or high (i.e.
1,400). This resulted in the following four conditions: (1) confirmation of high calorie
expectations (i.e., high calorie meal expectations were confirmed by the high calorie level
presented on the menu); (2) confirmation of low calorie expectations (i.e., low calorie
expectations are confirmed by low calorie level); (3) positive disconfirmation of high calorie
expectations (i.e., high calorie expectations are disconfirmed by low calorie level on the menu);
and (4) negative disconfirmation of low calorie expectations (i.e., low calorie expectations
created by the review were disconfirmed by the high calorie level on the menu). A manipulation
check indicated that the review created a significant difference in the expectations of meal
calories. The final results revealed expectancy conditions were satisfied for positive and negative
disconfirmation but not for the confirmation condition. Participants evaluated meals
unfavourably in the negative disconfirmation condition and favourably in the positive
disconfirmation condition; an interesting finding was that in the confirmation condition where no
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difference in evaluations was expected there was significant increase in perceived calorie
evaluation (p.269).

2.2.3 Role of motivation to process nutritional information
Prior motivation plays a role in processing nutrition information. According to Moorman
and Matulich (1993), various health characteristics of individuals are responsible for predicting
food related behaviors. These include motivation to perform healthy behavior, health knowledge,
health locus of control, health status, healthy behaviour control, and income (Moorman &
Matulich, 1993). For this research, motivation to engage in healthy behaviour will be studied
since previous studies (Burton, Garretson, & Velliquette, 1999; Droms, 2006; Keller, Landry,
Olson, Velliquette, Burton, & Andrews, 1997) suggest it is an important factor. For example,
past studies have demonstrated the impact of nutritional knowledge and motivation to process
nutritional information by consumers on their food choice. Keller et al. (1997) studied how
motivation, nutritional claims, and nutritional values had an impact on consumer evaluation and
purchase intention for a packaged food product. Consumers with high motivation to process
information had overall more favorable attitudes toward the nutrition information as well as the
product. Motivation to process nutritional information in combination with other measures is
relatively understudied in the restaurant context. It is apparent that motivation to process
nutrition information increases the probability that the nutrition information on menus will be
used.
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2.2.4 Price
Price is of considerable interest to consumers as well as to restaurant owners. The price of
menu items at a restaurant can influence consumers’ decision to buy or not to buy a particular
menu item as well as aid in choosing among the options given on the menu. Previous research on
menu labelling has explored willingness to pay for a menu item before and after nutrition
information was disclosed (Hwang & Lorenson, 2008). Results indicated that consumers were
willing to pay more for nutrition information provision on a low fat item but not for an unhealthy
item (Hwang & Lorenson, 2008, p. 274). Similarly, in this research it was important to observe
purchase decisions without nutrition information and only in the presence of item description and
price, the current scenario in most restaurants. Then, choice decisions with all the information
i.e. calories, fat, sodium and price were studied.

2.3 Summary of research gaps & objectives
1. Although there have been several recent studies examining the potential effects of
nutrition information labelling on a menu using different methodologies and outcome
variables (Burton et al. 2006; Chandon & Wansink 2007; Burton et al., 2009; Howlett et
al. 2009), results have been mixed. This research attempts to further determine the
relationship between provision of nutrition information and consumer food choice in a
full-service restaurant context.
2. A key assumption in menu labelling studies is that only objective nutrition information
on menus in restaurants will be associated with changes in consumer choice at the pointof-purchase. But, there are other factors that can bias choices. There is a gap in the
literature for theory application and replication, as well as a more rigorous methodology.
The use of Expectancy-disconfirmation theory (EDT) in menu labelling is limited
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(Howlett et. al, 2009, Burton et al., 2009). Drawing from EDT, this research will extend
recent research related to potential effects of providing nutrition information for
restaurant menu items.
3. Previous studies explicitly gauge expectations by asking consumers to estimate calories
and other nutrient contents of food items. Nonetheless, gauging food choice in this area
using implicit manipulation of expectations has not been heavily researched. The current
study will provide a more conservative test by manipulating expectations and then
gauging the effect of disclosing objective nutrition information.
4. Lastly, studies to date have not used a Canadian sample to evaluate food choices in the
presence of nutrition information. This study will use Canadian consumers. Studies have
mostly used a sample in the U.S.

In order to address these research gaps within the literature, this research will manipulate the
level of calories and other nutrient contents. Specifically, it will gauge the effectiveness of
nutrition information disclosure and whether consumers notice the incongruence in information
during food choice. The following research questions were proposed:

1. Does presentation of nutrition information on a restaurant menu influence consumers to
make healthier choices?
2. How do prior calorie, fat and sodium level expectations and presentation of actual
nutrition information interact to influence choice of menu items?
3. Are consumers less sensitive to price when calories, fat and sodium content are added on
a menu?
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Chapter 3: Hypotheses
The following hypotheses were formulated to address the research questions. The first
research question addresses whether nutrition information would have an effect on consumers’
choices. As stated previously, nutrition information on a menu influences consumers to make
healthier choices (Burton et al., 2006; Chandon & Wansink, 2007; Burton et al., 2009; Howlett et
al., 2009). From the nutrition information and menu labelling literature reviewed, the first
hypothesis is:
H1: The addition of nutrition information such as calories, fat and sodium to a restaurant menu
will influence consumers to make healthier food choices.

The second research question addresses the prior role of expectations in food decisions. Previous
literature on menu labelling that used expectancy-disconfirmation theory (e.g. Howlett et al.,
2009) used disconfirming labels such as “great taste” and “low-calorie” (p.496) to show how
consumer choice is altered and perceptions are biased. By providing menu items that were
labelled as “low-calorie” that in reality had higher calories, the authors tested the idea of
expectations being disconfirmed. Burton, Howlett and Tangari (2009) created expectations about
the restaurant and manipulated calorie expectations to show results of disconfirmation through
consumer meal evaluations. In this study, we will look at how creating expectations about a
restaurant’s health perception and manipulating nutrition levels of menu items impacts consumer
choice. If nutrition information inferences are partly caused by priming and selective activation,
due to cues provided by restaurants, one solution is to encourage consumers to question the
validity created by these health prime expectations. Based on the expectations literature we have,
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H2: Choice of menu items will be moderated by negative or positive disconfirmation of
expectations
H2a: When consumer expectations are negatively disconfirmed i.e. nutrition information is more
unfavourable than expected, it will lead to a decrease in choice of menu items with high levels of
calories, fat and sodium content.
H2b: When consumer expectations are positively disconfirmed i.e. nutrition information is more
favourable than expected, it will lead to an increase in choice of menu items with low levels of
calories, fat and sodium content.

As previously stated in the literature review, prior motivation plays a role in processing
nutrition information. For this research, motivation to engage in healthy behaviour will be
studied since previous studies suggest it is one of the most significant factors. Studies by Burton,
Garretson, & Velliquette, 1999; Droms, 2006; Keller, Landry, Olson, Velliquette, Burton, &
Andrews, 1997) have demonstrated the impact of nutritional knowledge and motivation to
process nutrition information on food choice. Keller et al. (1997) studied how motivation,
nutritional claims, and nutritional values had an impact on consumer evaluation and purchase
intention for a packaged food product. Consumers with high motivation to process information
generally had more favorable attitudes toward the nutrition information as well as the product.
This hypothesis was modified after the proposal and after feedback was received from the draft
of the thesis. Additionally it was revised after data was analyzed for motivated versus regular
respondents. The third hypothesis is thus:
H3: Nutritionally motivated consumers will choose menu items based on the calorie, fat and
sodium information more than consumers who are not motivated to seek nutrition information
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Price is of considerable interest to consumers as well as to restaurant owners. The price of
menu items at a restaurant can influence consumers’ decision to buy or not to buy a particular
menu item and can aid in choosing among the options given on the menu. Previous research on
menu labelling has explored willingness to pay for a menu item before and after nutrition
information was disclosed (Hwang & Lorenzen, 2008). Results indicated that consumers were
willing to pay more for nutrition information provision on a low fat item but not for an unhealthy
item (Hwang & Lorenzen, 2008, p. 274). In this research it is important to observe purchase
decisions without nutrition information and only in the presence of item description and price,
the current scenario in most restaurants. It is hypothesized that once information is disclosed,
consumers are likely to become less price sensitive as it adds value to the item.
H4: Consumers will be less sensitive to price in the presence of nutrition information
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Chapter 4: Methodology
This chapter discusses the type of study undertaken, the sampling plan, the sample size
and research design and development. The data analysis plan and model specification are also
discussed.

4.1 Type of study
The primary goal of this research was replication of previous research and examining
how nutrition information disclosure on a restaurant menu influences food choice. It further
studied the influence of expectations in biasing food choice. Lastly, it examined if nutrition
information added value to the menu items and consumers developed a lesser sensitivity to price
after this information was added. The result of the effect of nutrition information on consumer
food choice was studied using Discrete Choice Experiments (DCE). There were three DCEs for
the three conditions i.e. positive expectations, negative expectations and control condition.
A discrete choice experiment is a quantitative technique for eliciting individual
preferences that can be used in the absence of revealed preference data. The method involves
asking individuals to state their preference over hypothetical alternative scenarios, goods or
services. Each alternative is described by several attribute-level combinations and the responses
are used to determine whether preferences are significantly influenced by the attributes and also
the relative importance of these attributes (Louviere, Flynn & Carson, 2006). Discrete choice
experiments are based on McFadden’s concept of Random Utility Theory (McFadden, 1974).
The following sections will discuss the priming tasks as well as the DCE in detail.
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4.2 Sampling plan and sample size calculation
A convenience sample of undergraduate students was recruited from the subject pool in
the Department of Marketing and Consumer Studies at the University of Guelph. The
participants were male and female, 18 years or older who were not vegetarian, not vegan and not
gluten intolerant. This was an important criterion because the menu items had meat (chicken) in
them. Students were notified of the study through a posting on Courselink, a course
management website of the University of Guelph that delivers course components to students.
Students registered through SONA, a human subject pool management software and signed up
for the study. Students who participated in this research received up to 3% credit toward their
course after submitting a report on the study.

4.2.1 Sample size calculation for discrete choice experiment
The minimum sample size required for a discrete choice experiment was calculated according to
the following formula (Cohen, 1988).
n ≥

z2 pq
r α2

where:
‘n’ is the minimum number of participants;
‘z’ is the confidence level under normal distribution assumed to be 95th percentile;
‘p’ represents the proportion of times the product (each of the four menu items) is selected. In
this case, p equals 0.25;
‘q’ is (1-p), the proportion of times the menu item is not selected;
‘r’ represents the total number of choice situations, which, in the current study is 12
‘α’ is the allowable sampling error which is assumed to be 0.025
Thus, the sample size calculated is:
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n ≥

1.962 (0.25)(0.75)
12 X 0.0252

N≥

49

Based on the result of the sample size calculation, the minimum sample size required for each of
the three discrete choice experiments was 49 respondents.

4.3 Priming
Low (versus high) calorie, fat and sodium level expectations were created by having
respondents read fictitious restaurant reviews from a past consumer. This priming task has been
adopted and modified from a previous study (Burton et al., 2009). Additionally, within the
expectancy-disconfirmation literature a similar method has been used when belief expectancies
concerning ground coffee were manipulated. The authors showed surveys to participants and
described opinions of expert coffee tasters (Olson & Dover, 1979, p.183). The reviews used in
this study were similar in their format to those found on sites such as Tripadvisor.ca, and
Yelp.com.
There were three groups of participants 1] Group A: low nutrition level expectation prime
condition 2] Group B: high nutrition level expectation prime condition 3] Group C: no
expectancy control condition. In this condition, participants were not primed and thus served as
the objective nutrition information disclosure condition. There were manipulation check
questions immediately after reading the review and at the end of the discrete choice experiments
in Group A and Group B respectively.
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Participants in Group A were primed about the healthfulness perception of the restaurant
from which they were to make their food selection in the subsequent DCE. They were asked to
read a review, which stated that the restaurant served healthy food using descriptors such as
“healthy”, “fresh” and “low calorie” within the text of the review. This method, which was
modified from previous literature for use in this study, shows that consumers’ calorie perceptions
are biased due to the presence of such words (Howlett, Burton, Bates & Huggins, 2009; Chandon
& Wansink, 2007). In this group, the levels of calories, fat and sodium were kept high.
Participants in Group B were primed about the unhealthful perception of the restaurant
from which they were to make their food selection in the subsequent DCE. They were made to
read a review which stated that the restaurant served food which was less healthy using
descriptors such as “full”, “fattening morsel”, “high calorie”, and “fat” within the text of the
review. In this group, the levels of calories, fat and sodium were kept low.
Lastly, participants in Group C were not primed and served as the expectancy control
condition. They were only shown menu items with and without nutrition information. The levels
of calories, fat and sodium were close to that in the actual restaurants.

4.4 Research Design
For a discrete choice experiment, development of the research design includes three
primary stages: 1] Determining relevant attributes and their levels 2] Designing the DCE and, 3]
Designing the survey. In this study, the attributes were: the menu items, calories, fat, sodium
content and price. The dependent variable was the participant’s choice between two or more
discrete alternatives, which, in this case, is the choice between menu items. This was collected
directly through the experiment.
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4.4.1 Decision about attributes
a. Selection of menu items
Menu items were selected from East Side Marios and Boston Pizza, two of the 33
participating restaurants in Canada that volunteer to have nutrition information available on their
menu (Appendix C). These restaurants were selected because the menu items selected for this
study were all pasta dishes and both of these restaurants serve a variety of them. Additionally,
these restaurants were selected based on the varying levels of calories, fat and sodium of the
menu items that suited this study. Boston Pizza has a section called “Gourmet Pasta” which is
high in calories, fat and sodium. The food category was kept constant with pasta in order to
avoid any bias that would arise if menu items were from different categories. The menu items
chosen were: Classic Chicken Parmigiana, Chicken Sausage and Pepper Penne, Linguine
Chicken Amatriciana and Pesto Chicken Penne.

b. Calories, fat and sodium
Previous literature suggests that ‘calories’ is often the most salient attribute during the
choice process of many consumers because of its weight-related implications (Burton, Howlett &
Tangari, 2009, p.259). ‘Fat’ and ‘sodium’ content are also often very salient because of their
association with diseases such as coronary heart disease, cancer, hypertension and other health
conditions (CSPI, 2008; Burton, Howlett & Tangari, 2009). Lastly, the Healthy Decisions for
Health Eating Bill proposed in 2009 and again in 2012 by MPP France Gélinas in Ontario,
Canada, if passed, would require chain restaurants to post calorie, fat and sodium counts on their
menus.
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c. Price
There were four levels selected for the price attribute: $10.50, $12.50, $14.50, $16.50.
The prices were selected based on the restaurant menus of East Side Marios and Boston Pizza
respectively. The price ranges of the items selected for this research are similar to those of the
menu items (mainly pasta) found in these restaurants.

d. Calorie, Fat and Sodium Levels for the Three Conditions
Low nutrition level expectation: Negative disconfirmation condition
As stated earlier, respondents in Group A were primed about the healthiness perception
of the restaurant from which they were to make their food selection in the subsequent DCE. The
purpose of the priming was to make respondents believe that the restaurant served healthy food.
It is expected in turn that menu items would be low in calories, fat and sodium content. However,
for the negative disconfirmation to occur the levels of calories, fat and sodium were kept high.
The nutrient levels were decided based on the actual menus of the restaurants for the control
condition. Further, based on a 2000-calorie diet, 65g of fat and 2400mg of sodium (Food &
Nutrition Facts Table, Health Canada), 700 calories consumed for a lunch meal was considered
the optimum level to begin with. The calories, fat and sodium content increased by 50% in each
level. Since this was the negative disconfirmation condition the levels increased subsequently
and were high. There were three levels of calories: 750, 1125, 1600, three levels of fat: 30g, 45g,
65g and three levels of sodium: 1000mg, 1600mg, 2400mg. Table 1 provides the nutrient levels
used.
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Table 1: Manipulated Nutritional Levels for Group A
Calories
(high)
750
1125
1600

Fat
(high)
30g
45g
65g

Sodium
(high)
1000mg
1600mg
2400mg

High nutrition level expectation: Positive disconfirmation condition
Similarly, respondents in Group B were primed about the unhealthiness perception of the
restaurant from which they were to make their food selection in the subsequent DCE. The
purpose of the priming was to make respondents believe that the restaurant served unhealthy
food. It is expected in turn that menu items in turn would be high in calories, fat and sodium
content. However, for the positive disconfirmation to occur the levels of calories, fat and sodium
were kept low. That is, the calorie levels started at 350 and went up to 750. Accordingly, fat and
sodium levels were decided. The calories, fat and sodium content increased by 50% in each
level. There were three levels of calories: 350, 525, 750, three levels of fat: 8g, 13g, 20g and
three levels of sodium: 300mg, 450mg, 650mg. Table 2 provides the nutrient levels used:
Table 2: Manipulated Nutritional Levels for Group B
Calories
(Low)
350
525
750

	
  

Fat
(Low)
8g
13g
20g

Sodium
(Low)
300mg
450mg
650mg
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No expectations: Control condition
Participants in Group C were not primed and served as the expectancy control condition.
They were shown objective nutrition information on the menu items, which were very similar to
the information from the actual menus of the restaurants chosen. Table 3 below provides the
nutrient levels used:
Table 3: Objective Nutritional Levels for Group C
Calories
460
700
1050

Fat
20g
30g
45g

Sodium
1500 mg
2250 mg
3350 mg

4.4.2 Design of the discrete choice experiment
Three DCEs were designed to test the influence of the various attributes on food choice.
Each participant was given 12 different choice sets in each of the three conditions, each choice
set having the four menu items with varying levels of nutrition information. The manipulated
nutrition information i.e. calories, fat and sodium content served as the independent variable and
consumer food choice served as the dependent variable.
The participants were required to choose one menu item in each choice set. Each choice
set was designed based on combinations of attribute levels using the PROC PLAN procedure in
SAS (Statistical Analysis System). PROC PLAN allows adjusting attributes in a way that they
occur independently and an equal number of times. The experimental design for this study had a
93% efficiency which is a measure of goodness of fit. The number of choice sets was provided
by the design output in SAS. This was also considered manageable for participants to evaluate
and not get fatigued. The DCE design created for the choice sets included: 4 prices ($10.50,
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$12.50, $14.50, $16.50) x 4 menu items (Classic Chicken Parmigiana, Chicken Sausage and
Pepper Penne, Linguine Chicken Amatriciana and Pesto Chicken Penne) x 3 (levels of calories)
x 3 (levels of fat) x 3 (levels of sodium). The levels of calories, fat and sodium varied with each
condition but the remaining attributes were constant. Thus, the research design was such that the
expectation conditions were between subject and the 3 levels of calories, 3 levels of fat and 3
levels of sodium, 4 levels of price were within subject. In addition pictures of the food items
along with the description were included in each choice set. Figure 2 below is an example of a
choice set with all the information:

Figure 2: An example of a choice set used in the survey for Group A
4.4.3 Survey design and development
Microsoft PowerPoint was used to design and administer the surveys. MS PowerPoint
has a programming language called Visual Basic that allows for programming macros. The
questions were designed and coded using the Visual Basic script. Participant responses were
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automatically saved on the computer with the aid of these programmed macros. Further, the
computer-based survey recorded the amount of time each respondent took for each question in
the survey. Please refer to Appendix D for the surveys.

The electronic DCEs were ordered as follows:
Introduction: At the start of each of the surveys the researcher entered a respondent number to
record survey data on the computer. Once the code was entered the subsequent slide provided
instructions for the study. The instructions stated that it would not be possible to go back to a
previous slide to revise a response and respondents were thus asked to answer carefully.

Restaurant review: After the instructions, participants in Group A and B were asked to read a
fictitious review from a previous patron which either influenced him/her to believe the restaurant
served healthy food or less healthy food. There was no review provided to Group C, as it was the
control group. Figure 3 and 4 for the negative and positive disconfirmation conditions are
provided below.

Figure 3: Restaurant Review for Group A
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Figure 4: Restaurant Review used for Group B
Manipulation check questions after review: There were four questions asked in order to gauge
the effectiveness of the review. Every participant in Group A and Group B was asked, “Based on
the restaurant review that I just read, I think the food served here would be healthy” (seven point
scales with endpoints of ‘agree strongly’ to ‘disagree strongly’). Questions on the perception of
calorie, fat and sodium content were also asked, “Based on the restaurant review that I just read,
I expect the calorie levels of the menu items to be…” (seven point scales with endpoints of ‘very
low’ to ‘very high’). Similarly, questions were asked about fat and sodium levels.

No nutrition information choice sets: Each survey had four choice sets without nutrition
information in order to understand respondents’ sensitivity to price and taste. In these choice sets
only the menu item description along with the price was revealed. Every participant answered
these questions. The following instructions were provided: “You will be given four menu items to
choose from. Select one that you would imagine choosing if you were in an actual restaurant.”
An example of a choice without the calorie, fat and sodium content is given below in Figure 5.
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Figure 5: An example of a choice set without nutrition information
Nutrition motivation / involvement questions: Questions on motivation included “When you are
out for lunch at a full-service restaurant do you think about calories, fat or sodium?”. If
respondents answered in the affirmative they were led to questions that asked them to estimate
the number of calories, fat and sodium they expect to consume for lunch at a full-service
restaurant. Each of these questions included ranges for estimating calories, fat and sodium
respectively. Respondents were also asked questions regarding their general interest in reading
nutrition information on a restaurant menu. Two questions, “In general, how interested are you in
reading nutrition-related information on a restaurant menu?” and “I really care about reading
nutrition information and nutrition labels” (seven point scales with endpoints ‘very interested’ to
‘not at all interested’ and ‘agree strongly’ to ‘disagree strongly’).
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Discrete choice task: Lastly, participants were provided with the following instructions before
they began the DCE task: “Imagine you are going out with friends for lunch to a sit down
restaurant. Next, imagine you are deciding your entrée from the choices we provide to you in the
following questions. Please note that these choices differ from the previous ones you saw which
did NOT have nutrition information on them. Enjoy your meal!” Participants were shown 12
choice sets of menu items. The choice sets with higher levels of calories, fat and sodium content
were shown following the review in Group A, choice sets with lower levels were shown
following the review in Group B and objective levels of nutrition information were shown in
Group C.

Manipulation check questions after the DCE: The four questions asked earlier in the survey
were repeated with a few modifications in order to assess if respondents noticed the
incongruence in the positioning of the restaurant based on the review and the actual calorie, fat
and sodium levels of menu items they chose from. Every participant in Group A and Group B
was asked “Based on the restaurant review that I read at the start and while selecting the menu
items, I thought that the food served here was healthy” (seven point scale with endpoints of
‘agree strongly’ to ‘disagree strongly’). This question is adapted and modified from a previous
study by Chandon and Wansink (2007). Questions on the perception of calorie, fat and sodium
content were also asked “While selecting the menu items at this restaurant, I felt the items’
calorie levels to be …” (seven point scale with endpoints of ‘very low’ to ‘very high’). Similarly,
questions were asked about fat and sodium levels. These manipulation check questions have
been adapted and modified from a previous study by Burton, Howlett and Tangari, 2009.
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Toward the end of all the surveys, questions pertaining to the eating behaviour of respondents at
full-service restaurants as well as demographic questions were asked. The objective of these
questions was to understand the frequency with which respondents eat at such restaurants. The
demographic information consisted of gender, height and weight. These were asked to calculate
the Body Mass Index (BMI) if needed, of each respondent for further analysis. In this research,
however, this was not calculated. The concluding slide thanked participants for their time and
requested that they meet the researcher for a debriefing and to obtain a debrief form.

4.5 Pretest
A pretest was conducted to ensure 1) clarity of questions and instructions on all the
surveys, 2) effectiveness of the priming tasks, and 3) general attitude toward time and
presentation of the survey. The pretest consisted of eight graduate students who completed each
of the three surveys. Participants stated that there was difficulty in proceeding from the no
nutrition information choice sets to the DCE with the calorie, fat and sodium information. The
feedback provided was that most of them continued choosing the same menu item and realized
there was additional information only half way through the DCE. In order to correct this, a slide
was added with instructions stating that the subsequent choices will have additional nutritional
information which is different from the earlier choice sets. The priming tasks i.e. the restaurant
reviews were effective and participants perceived the restaurant to serve either healthy food or
unhealthy food. Based on comments from participants after the surveys, the nutrient levels in
Group A were perceived to be high and the levels in Group B were perceived to be reasonably
low. All participants completed the surveys in less than 15 minutes.
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Based on the feedback from this pretest, the reviews were finalized and additional
instructions were provided for the discrete choice surveys. This research proceeded to the data
collection stage.

4.6 Data collection
As stated earlier, a convenience sample of undergraduate students was recruited from the
subject pool in the Department of Marketing and Consumer Studies. Students were notified of
the study through a posting on Courselink. Courselink is a course management website of the
University of Guelph that delivers course components to students. Later students registered
through SONA, a human subject pool management software and signed up for the study. The
participants were male and female, 18 years or older who were not vegetarian, not vegan and not
gluten intolerant. Data were collected from February 7th to March 15th 2013. Students were
called to a computer laboratory on campus and were randomly assigned to one of the three
conditions. This research was approved by the Research Ethics Board of the University of
Guelph and the REB number was 12NV013 (Appendix E). Before the start of the study,
participants signed two identical consent forms (Appendix F), one of which was returned to the
researcher. Students were informed of their right to withdraw from the study anytime during the
course of the study. Lastly, they were informed about their course credit of up to 3% for
participating in the study and submitting a report on the study.
Once the study was completed, participants were thanked and provided debrief forms
(Appendix G).
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4.7 Discrete choice model specification
This section describes the model specification and estimations that were used to examine
participants’ choices among the different menu items during the study. Discrete choice models
are based on Random Utility Theory (RUT) (McFadden, 1974). According to Utility Theory,
utility expressed as Uni is the utility (net benefit) that a person n obtains from choosing
alternative i. It is based on the assumption that a person n will try to choose an alternative i that
yields the highest utility. The theory states that an individual’s utility is both observable as well
as unobservable. While most of an individual’s observable utility can be understood by the
researcher through a valid preference elicitation procedure, some proportion of utility always
remains unobservable. Thus, the utility of an individual is divided into a systematic component
or ‘representative utility’, Vni, and a random component εni, representing unobserved individual
differences of tastes (Louviere, Hensher, & Swait. 2008, p. 38). We have,
Uni = Vni, + εni
where:
•

Uni is the utility of an alternative i derived by the consumer n

•

Vni, is the systematic part of the utility of an alternative i derived by the consumer n

•

εni is the stochastic or random part of the utility associated with an alternative i derived
by the consumer n

Vni, the systematic component of the utility can be specified as a function of a vector of causal
variables X or attributes within the scope of this study as provided below. It is assumed that Vi
represents the utility associated with option i for menu item choices.
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Vi = α1Classic Chicken Parmigiana + α2Chicken Sausage and Pepper Penne + α3Linguine
Chicken Amatriciana + β1Price + β2 Calories + β3Fat + β4Sodium

where:
•

Vi is the utility associated with alternative i

•

Four menu items were used and Pesto Chicken Penne was selected as the base option

•

Classic Chicken Parmigiana was coded as 1, when the menu option was Classic Chicken
Parmigiana, -1 if the menu option was Pesto Chicken Penne, and 0 otherwise

•

Chicken Sausage and Pepper Penne was coded as 1, when the menu option was Chicken
Sausage and Pepper Penne, -1 if the menu option was Pesto Chicken Penne, and 0
otherwise

•

Linguine Chicken Amatriciana was coded as 1, when the menu option was Linguine
Chicken Amatriciana, -1 if the menu option was Pesto Chicken Penne, and 0 otherwise

•

Price is the price charged in dollars. There were four different prices (CAD$10.50,
$12.50, $14.50, and $16.50)

•

Calories is the level of calories in the alternative i. There were three levels of calories in
each condition:
o Negative disconfirmation established the calorie amounts as 750, 1125 and 1600.
750 calories were coded as 1 if the calorie amount was 750, -1 if the calorie
amount was 1600, and 0 otherwise. Similarly, 1125 was coded as 1 if the calorie
amount was 1125, -1 if the calorie amount was 1125, and 0 otherwise.
o In positive disconfirmation, the levels were 350, 525 and 750. 350 calories were
coded as 1 if the amount was 350, -1 if it was 750, and 0 otherwise. Likewise, 525
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calories were coded as 1 if the amount was 525 calories, -1 if it was 750, and 0
otherwise
o In the control condition, the levels were 460, 700 and 1050. 460 calories were
coded as 1 if the amount was 460, -1 if the amount was 1050, and 0 otherwise.
Similarly, 700 calories were coded as 1 if the amount was 700, -1 if it was 1050,
and 0 otherwise.
•

Fat is the level of fat in the alternative i. There were three levels of fat in each condition.
o In negative disconfirmation, the levels were as 30g, 45g, and 65g. 30g was coded
as 1 if the fat level was 30g, -1 if it was 65g and 0 otherwise. Similarly, 45 g was
coded as 1 if it was 45g, -1 if it was 65g and 0 otherwise.
o In positive disconfirmation, the levels of fat were as 8g, 13g, and 20g. 8g was
coded as 1 if the amount was 8g, -1 if it was 20g, and 0 otherwise. 13g was coded
as 1 if it was 13g, -1 if it was 20g, and 0 otherwise.
o The control condition’s levels were 20g, 30g, and 35g. 20g of fat was coded as 1
if it was 20g, -1 if it was 35g, and 0 otherwise. Likewise, 30g was coded as 1 if
the amount was 30g, -1 if it was 35g, and 0 otherwise.

•

Sodium is the level of salt in the alternative i. There were three levels of sodium in each
condition.
o Negative disconfirmation levels were 1000mg, 1600mg and 2400mg. 1000mg of
salt was coded as 1 if it was 1000mg, -1 if it was 2400mg and 0 otherwise.
Likewise, 1600mg was coded as 1 if the amount was 1600mg, -1 if it was 2400mg
and 0 otherwise.
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o The positive disconfirmation levels were set at 300mg, 450mg and 650mg. 300mg
of salt was coded as 1 if it was 300mg, -1 if it was 650mg, and 0 otherwise.
Likewise, 450mg was coded as 1 if the amount was 450mg, -1 if it was 650mg,
and 0 otherwise.
o The levels of the control condition were 1500mg, 2250mg and 3350mg. 500mg of
salt was coded as 1 if it was 500mg, -1 if it was 2250mg, and 0 otherwise.
Likewise, 2250mg was coded as 1 if the amount was 2250mg, -1 if it was 3350mg
and 0 otherwise.
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Chapter 5: Results
This chapter presents data analysis from the negative and positive priming tasks as well
as the discrete choice experiment (DCE). This study utilized SPSS 20 (Statistical Package for the
Social Sciences) and SAS 9.2 to analyze the data. The first section presents the results from the
priming tasks followed by the results from the DCE. For the discrete choice portion, choice
models and price sensitivity analysis are discussed and hypotheses tested.

5.1 Sample characteristics
The sample size comprised of 240 respondents. These 240 respondents were divided into:
Group A, the negative disconfirmation condition, Group B, the positive disconfirmation
condition and Group C, the control group. The demographic classification is given in Table 4.
Further, the division of respondents in each condition based on height and weight is provided in
Appendix H.
Table 4: Demographic Characteristics
Group A (negative

Group B (positive

Group C (control

disconfirmation) = 79

disconfirmation) = 79

group) = 82

Male

40

30

40

Female

39

49

42

Total

79

79

82

5.2 Manipulation check of the restaurant review
A paired sample t-test was conducted on Group A and Group B respectively in order to
gauge the success or failure of the expectation manipulations through the restaurant reviews. The
reviews created a significant difference in the expectations of the restaurant’s overall health
perception as well as calorie, fat and sodium content expectations. In Group A, the review
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primed consumers to believe that the restaurant served healthy food and the choices in the
subsequent discrete choice experiment were to disconfirm those healthful expectations. In Group
B, the review primed consumers to believe that the restaurant served unhealthy food and the
choices in the subsequent discrete choice experiment were to disconfirm those unhealthful
expectations. There were four questions asked immediately after the review and the same
questions were asked after the DCE in order to gauge the effectiveness of the expectation prime.
Every participant in Group A and Group B was asked, “Based on the restaurant review that I just
read, I think the food served here would be healthy” (seven point scales with endpoints of 1=
‘agree strongly’ to 7= ‘disagree strongly’). The following questions on the perception of calorie,
fat and sodium content were also asked: “Based on the restaurant review that I just read, I expect
the calorie levels of the menu items to be…” (seven point scales with endpoints of 1= ‘very low’
to 7= ‘very high’). Similarly, questions were asked about fat and sodium levels. These measures
that were taken to study the health perception of the menu items have been considered as
manipulation checks for the two expectancy-creating communications. The review in Group A
and Group B was successful in creating a healthy versus unhealthy expectation about the
restaurant and the nutrition levels of the menu items served.

5.2.1 Results for Group A
There were significant differences in the levels of agreement about the healthfulness of
the food served at the restaurant following the review and after the choice sets. That is,
participants agreed that the food served at the restaurant would be healthy based on the review.
They changed their level of agreement i.e. they disagreed that the food served at the restaurant
was healthy after choosing menu items from the choice sets (M = 3.1 vs M = 4.03; t(78) =
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-

2.634, p < .05). Similarly for the levels of calorie, fat and sodium, significant differences in the
perception (low versus high) were found before and after the DCE (M = 3.1 vs M = 4.9; t(78) = 8.166, p < .05) for calorie levels, (M = 3.1 vs M = 4.9; t(78) = -9.173, p < .05) for fat levels and
(M = 3.6 vs M = 5.2; t(78) = -8.610, p < .05) for sodium levels respectively (Appendix I). In
sum, respondents reported calorie, fat and sodium levels to be low immediately after reading the
review and reported these levels to be high after making choices in the discrete choice.

5.2.2 Results for Group B
There were significant differences in the levels of agreement, that is, participants
disagreed that the food served at the restaurant would be healthy based on the review and then
changed their level of agreement i.e. they agreed that the food served at the restaurant was
healthy after choosing menu items from the choice sets (M = 5.9 vs M= 3.8; t(78) = 8.463, p <
.05). Similarly for the levels of calorie, fat and sodium, significant differences in perception were
found before and after the DCE (M = 5.5 vs M = 4.2; t(78) = 8.073, p < .05) for calorie levels,
(M = 5.4 vs M = 4.2; t(78) = 5.871, p < .05) for fat levels and (M = 5.1 vs M = 4.6; t(78) = 2.266,
p < .05) for sodium levels respectively (Appendix H). In sum, respondents reported calorie, fat
and sodium levels to be high immediately after reading the review and reported these levels to be
low after making choices in the discrete choice.

5.3 Discrete choice experiment survey
As stated earlier, choice models and price sensitivity analysis were used to analyze data
from the DCE surveys. First, responses were categorized into three conditions positive, negative
and control condition. For each of the three conditions, subsequent choice models examined the
impact of attributes on consumers’ food choice. In the study, the base model that took into
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account the four choice sets with the menu item and price information only was compared to the
full model with all the choice sets. In each of the three conditions, the base model was compared
to the full model to test the impact of the attributes on consumer food choice. Log-likelihood
ratio, chi-square (χ2) and rho square (ρ2) tests were used to compare differences in these models.
This is explained below:

5.4 Hypotheses Test
The estimated models for positive, negative disconfirmation and control condition are
used to test the hypotheses. These models study the impact of different attributes such as
calories, fat, sodium and price on consumers’ food choice. The purpose of estimating different
models was to determine whether adding more attributes influenced choices, i.e. after adding
information on calories, fat and sodium if consumers chose menu items differently. For that, we
look at the chi-square (χ2) values of subsequent models, particularly a comparison between
Model 2 and Model 4 in each of the conditions. Model 2(M2) is the base model, which includes
only the menu items and price information whereas M4 includes the choice sets with the
nutrition information. We mainly compare these two models to test for differences in all
conditions.

Nutrition information on the menu
H1: The addition of nutrition information such as calories, fat and sodium to a restaurant menu
will influence consumers to make healthier food choices.
The results from the estimated choice models show that the addition of nutrition
information had an effect on participants’ food choice except in the negative disconfirmation and
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control condition. For this hypothesis, only the results from the control condition were used as
the other two conditions had priming. In addition, we look at the price elasticity for the control
condition. The base model was compared to the full model to test the impact of the attributes on
consumer food choice. A look at the choice model for this condition reveals that from Model 2 to
Model 3, the chi-square (χ2) value decreases from 89.17 to 4.4. But, in Model 3, the χ2
probability with 7 degrees of freedom = .22 which is not significant at the .05 level. When we
compare M2 to M4, the chi-square (χ2) value decreases from 89.17 to 3.2 and with 8 degrees of
freedom the p value is again not significant at the .05 level in M4. This suggests that addition of
attributes to each subsequent model did not change participants’ choice of menu items. Further,
examining the price elasticity across all menu items, on an average, it reduces from -1.4 to -1.2.
This indicates that participants based their choices strongly on price and menu item alone even
after calorie, fat and sodium information was added. These findings from the control group
suggest that hypothesis 1 was not supported. It is of interest to know, however, that a look at the t
values of the nutrition attributes revealed that calories was the most important attribute (t = -8.26,
p < .05) followed by sodium (t = -4.77, p < .05) and lastly fat content (t = -2.45, p < .05). Please
refer to Table 6 for t-values of all conditions.
Lastly, a comparison in choice shares was conducted for the choices made before
nutrition information was presented and choices made after it was presented. It should be noted
that these choice shares were estimated only at the mid-levels of calories, fat, and sodium for
each of the three conditions. These only tell us if there were differences in preferences with and
without nutrition information but not when the information was varied. It was found that Classic
Chicken Parmigiana had the highest choice share at 31.77%, followed by Pesto Chicken Penne at
30.12%, Chicken Sausage and Pepper Penne with 22.41% and finally Linguine Chicken
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Amatriciana at15.7%. After nutrition information was added, the share for Classic Chicken
Parmigiana and Linguine Chicken Amatriciana increased 32.82% and 16.37%, respectively. The
choice shares for Pesto Chicken Penne and Chicken Sausage and Pepper Penne decreased to
29.39% and 21.41%, respectively.
Table 5: Estimated model for control condition: Group C
Attributes
Opt1
Opt2
Opt3
Price_Amt
Opt1B
Opt2B
Opt3B
BasePrice
Fat_Amt
Cal_Amt
Salt_Amt

M1
0.369
0.121
-0.538

M2
0.313
0.055
-0.452
-0.122

M3
0.303
0.011
-0.442
-0.120
0.028
0.087
-0.018

M4
0.308
0.018
-0.451
-0.132
0.031
0.090
-0.023
0.027

M5
0.308
-0.119
-0.387
-0.142
0.032
-0.047
0.041
0.017
-0.001
-0.009
0.000

log-likelihood
N_estimates
Chi-square
Chi-square
Prob
Rho-square

-1758.54
3

-1713.95
4
89.17

-1711.75
7
4.40

-1710.15
8
3.2

-1648.04
11
124.22

0.0
0.025

0.22
0.027

0.07
0.028

0.0
0.063
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Pesto Chicken
Penne 30.12%

Linguine Chicken
Amatriciana
15.70%

Classic Chicken
Parmigiana
31.77%

Chicken Sausage
and Pepper Penne
22.41%

Figure 6: Choice share without nutrition information: control condition
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Parmigiana
32.82%

Linguine Chicken
Chicken Sausage
Amatriciana
and Pepper Penne
16.37%
21.41%

	
  

56	
  

Figure 7: Choice share with nutrition information: control condition
Table 6: Model 5 estimates for all conditions with t values reported in parentheses
Attributes
Opt1
Opt2
Opt3
Price_Amt
Opt1B
Opt2B
Opt3B
BasePrice
Cal_Amt
Fat_Amt
Salt_Amt
log-likelihood
N of estimates
Chi-square
Chi-square
Prob
Rho-square

	
  

Control
Negative
Positive
condition disconfirmation disconfirmation
0.31
0.27
-0.032
[5.7]
[4.9]
[-052]
-0.12
-0.12
-0.28
[-1.94]
[-3.12]
[-4.27]
-0.39
-0.31
0.05
[-5.54]
[-4.59]
[0.82]
-0.14
-0.09
-0.11
[-9.27]
[-6.16]
[-6.95]
0.032
0.02
0.12
[0.58]
[1.57]
[2.24]
-0.05
-0.07
-0.01
[-0.76]
[-1.06]
[-0.21]
0.04
0.05
-0.11
[0.58]
[0.79]
[-1.89]
0.02
0.02
0.029
[1.09]
[0.42]
[1.86]
-0.004
-0.001
-0.003
[-8.26]
[-8.7]
[-10.68]
-0.01
-0.02
-0.004
[-2.45]
[-3.5]
[5.43]
-0.000
-0.000
-0.001
[-4.77]
[-2.95]
[-2.75]
-1648.04
-1635.47
-1634.83
11
11
11
124.22
114.23
170.52
0.00
0.063

0.00
0.047
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0.00
0.066

Positive and Negative Disconfirmation
H2: Choice of menu items will be moderated by negative or positive disconfirmation of
expectations
H2a: When consumer expectations are negatively disconfirmed i.e. nutrition information is more
unfavourable than expected, it will lead to a decrease in choice of menu items with high levels of
calories, fat and sodium content
H2b: When consumer expectations are positively disconfirmed i.e. nutrition information is more
favourable than expected, it will lead to an increase in choice of menu items with low levels of
calories, fat and sodium content

The second research question focused on the moderating role of expectations i.e. disconfirmation
of expectations for menu items both higher and lower than expected with regards to calories, fat
and sodium content. For the above hypotheses, the models for the negative and positive
conditions, their choice shares as well as price elasticity were examined.

Negative disconfirmation (H2a)
Respondents in Group A, the negative disconfirmation condition, completed the priming
task at the beginning of this study. Results of the manipulation check revealed that priming was a
success for Group A. Participants in this condition were primed to believe that the menu items
would be healthy but the actual nutrition information revealed otherwise. For this hypothesis to
be supported fully, we need to examine whether choices differed before and after information
was added. Findings from the negative disconfirmation choice model (Table 7) suggest that
choices were not commensurate with disconfirmed expectations. After nutrition information
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disclosure negatively disconfirmed the favourable (healthy) expectation created by the restaurant
review, participants’ choices did not decrease for menu items with higher levels of calories, fat
and sodium. We look at chi-squares tests and elasticity of the data. The chi-square (χ2) values
from Model 2 to Model 4 decreased from 37.62 to 1.11 Further, in Model 4, with 8 degrees of
freedom, the χ2 probability = .2, which is not significant at the .05 level. This implies that the
addition of nutrition information did not have an effect on respondents’ choices in the negative
disconfirmation condition.
Table 7: Estimated model for negative disconfirmation: Group B

Attributes
Opt1
Opt2
Opt3
Price_Amt
Opt1B
Opt2B
Opt3B
BasePrice
Fat_Amt
Cal_Amt
Salt_Amt
loglikelihood
N_estimates
Chi-square
Chi-square
Prob
Rho-square

	
  

M1
0.314
0.023
-0.375

M2
0.275
-0.024
-0.316
-0.080

M3
0.248
-0.057
-0.330
-0.077
0.062
0.072
0.036

M4
0.250
-0.054
-0.335
-0.084
0.065
0.075
0.032
0.016

M5
0.272
-0.195
-0.314
-0.094
0.087
-0.067
0.054
0.006
-0.001
-0.009
0.000

-1716.98
3

-1698.17
4
37.62

-1693.14
7
10.06

-1692.58
8
1.11

-1635.47
11
114.23

0.0
0.011

0.02
0.012

0.3
0.014

0
0.048
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We compare the price elasticity to see if nutrition information has added value to the
menu items and consumers make their choices differently. It is observed that for all menu items,
the elasticity is reduced (from -1 to -0.7) after nutrition information is added. This finding
indicates that consumers have made decisions based mostly on price and menu item only inspite
of calorie, fat and sodium content being present. Price is found to be equally important while
making choices with all the information. It can thus be noted that when negative disconfirmation
occurs, participant choices toward unhealthy items do not decrease. This hypothesis is not
supported. It is of interest to know, however, that a look at the t values of the nutrition attributes
revealed that calories were the most important attribute (t = -8.7, p < .05) followed by fat (t = 3.5, p < .05) and lastly sodium content (t = -2.95, p < .05).
In order to assess the difference in choices among the menu items in the negative
disconfirmation condition, we look at choice shares for the items. This comparison is done for
the choices made before nutrition information was presented and choices made after it was
presented. It should be noted that choice shares tell us there was a difference in shares of the
menu items before and after nutrition information was disclosed at the mid-levels of nutrition
content only. These choice shares do not provide results for the variation in levels of nutrition
content. It was found that Pesto Chicken Penne had the highest choice share with 32.97%,
followed by Classic Chicken Parmigiana at 29.06%, Chicken Sausage and Pepper Penne at
21.24% and Linguine Chicken Amatriciana at 16.73%. After nutrition information was added the
share for Pesto Chicken Penne decreased to 30.65%, and Chicken Sausage and Pepper Penne
decreased to 19.91%.
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Pesto Chicken
Penne
32.97%

Classic Chicken
Parmigiana
29.06%

Linguine Chicken Chicken Sausage
Amatriciana
and Pepper Penne
16.73%
21.24%

Figure 8: Choice share without nutrition information: negative disconfirmation condition

Pesto Chicken
Penne
30.65%

Linguine Chicken
Amatriciana
17.68%

Classic Chicken
Parmigiana
31.76%

Chicken Sausage
and Pepper Penne
19.91%

Figure 9: Choice share with nutrition information: negative disconfirmation condition
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Positive disconfirmation (H2b)
Results from the choice model in the positive condition suggest that nutrition information
did have an influence on consumers’ food choices. Respondents in Group B completed the
priming task at the beginning of this study. Results of the manipulation check revealed that
priming was a success for Group B. Participants in this condition were primed to believe that the
menu items would be unhealthy but the actual nutrition information provided to them revealed
otherwise. For this hypothesis to be supported fully, we need to examine whether or not choices
differed before and after information was added. Apart from chi-squares tests, we looked further
into choice shares and elasticity. The chi-square (χ2) values from Model 2 to Model 4, decreased
from 37.62 to 8.61. Further, in Model 4, the χ2 with 8 degrees of freedom, p = .003 which is
significant at the .05 level. This implies that the addition of nutrition information did have an
effect on respondents’ choices. It is of interest to know, that a look at the t values of the nutrition
attributes revealed that calories was the most important attribute (t = -10.68, p < .05) followed by
fat (t = -5.43, p < .05) and lastly sodium content (t = -2.75, p < .05).
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Table 8: Estimated model for positive disconfirmation: Group A

Attributes
Opt1
Opt2
Opt3
Price_Amt
Opt1B
Opt2B
Opt3B
BasePrice
Cal_Amt
Fat_Amt
Salt_Amt
loglikelihood
N_estimates
Chi-square
Chi-square
Prob
Rho-square

M1
0.032
0.029
-0.088

M2
-0.007
-0.018
-0.029
-0.079

M3
-0.054
-0.097
0.030
-0.072
0.106
0.158
-0.125

M4
-0.050
-0.091
0.021
-0.093
0.117
0.171
-0.141
0.044

M5
-0.032
-0.275
0.049
-0.108
0.136
-0.013
-0.113
0.029
-0.003
-0.004
-0.001

-1750.7
3

-1732.42
4
36.57

-1724.39
7
16.06

-1720.09
8
8.61

-1634.83
11
170.52

0
0.0104

0.001
0.0150

0.003
0.0175

0
0.0662

In order to further assess the difference in choices among the menu items in the positive
disconfirmation condition, we looked at choice shares for the items. This comparison was done
for the choices made before nutrition information was presented and choices made after it was
presented. It was found that Pesto Chicken Penne had the highest choice share at 31.91%
followed by Linguine Chicken Amatriciana at 28.68%, Classic Chicken Parmigiana at 20.64%
and Chicken Sausage and Pepper Penne at 18.78%. After nutrition information was added, the
share for Pesto Chicken Penne and Chicken Sausage reduced to 31.78%, Pepper Penne decreased
to 18.64% and Linguine Chicken Amatriciana decreased to 25.78%. Lastly, we compare the
price elasticity to see if nutrition information has added value to the menu items and consumers
make their choices differently. It is observed that, for all menu items, the elasticity is reduced
(from about -1.3 to -0.7) after nutrition information is added. This finding indicates that
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consumers have made a decision not based just on the price but have also taken into account the
additional information about calories, fat and sodium. It can thus be noted that when positive
disconfirmation occurs, participant choices toward healthy items increase. This hypothesis is
thus supported.

From the above discussion it is clear that the second hypothesis is supported overall.

Pesto Chicken
Penne
31.91%

Classic Chicken
Parmigiana
20.64%

Chicken Sausage
and Pepper Penne
18.78%
Linguine Chicken
Amatriciana
28.68%

Figure 10: Choice share without nutrition information: positive condition
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Pesto Chicken
Penne
31.78%

Linguine Chicken
Amatriciana
25.78%

Classic Chicken
Parmigiana
23.79%

Chicken Sausage
and Pepper Penne
18.64%

Figure 11: Choice share with nutrition information: positive condition
Role of Motivation to Process Nutritional Information
H3: Nutritionally motivated consumers will choose menu items based on the calorie, fat and
sodium information more than consumers who are not motivated to seek nutrition information
Questions were asked in the survey to test the nutrition motivation of respondents. Each
respondent in each of the three surveys was asked whether he/she thought of calories, fat or
sodium while eating at a full-service restaurant. If he/she responded in the affirmative he/she was
further asked about the number of calories he/she expects to consume for lunch at a full-service
restaurant? Similar questions about fat and sodium expectations were asked. Responses to these
questions were in the form of ranges of calories starting at 300 and going up to more than 2100.
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In terms of fat, the range was from 10g to more than 80g and with sodium, the range was 300mg
to more than 2300mg. There was a “don’t know” option included for these questions as well.
Participants who responded within the first three ranges of calories, fat and sodium provided
were categorized as people who pay attention to nutrition information on the menu. 87 of the 240
respondents selected one of these ranges and showed interest in reading nutrition information.
Although the hypothesis states ‘nutritionally motivated’, an analysis of the data showed
that participants, more than being motivated or not motivated could rather be classified as those
who pay attention to nutrition information and those who do not. The discrete choice models
were re-estimated with these respondents separately and their choices were examined. For this
hypothesis to be supported we need to find differences in the choices of participants who said
they pay attention to nutrition information and those who said they did not pay attention. Table 8
shows the break-up of the number of respondents in each of three conditions.

Table 9: Division of Respondents Based on Attention to Nutrition Information
Positive

Negative

Control

disconfirmation

disconfirmation

Paid attention

N = 36

N = 24

N = 27

Did not pay attention

N = 43

N = 55

N = 55

Total

79

79

82

The p values for all three conditions were found to be significant at the .05 level between the two
categories of respondents. However, these do not tell us where those differences lie with regards
to choices based on calories, fat and sodium. We look at the data of choice shares of Classic
Chicken Parmigiana in each of the three conditions for further information. In the data for this
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hypothesis what was analyzed was whether participants who said they paid attention to calories,
fat, and sodium were more sensitive to the information than participants who said they were not.
Hence, the graphs shown in the analysis section of this study do not sum to 100%. For this
hypothesis, slopes for all three conditions were analyzed for calories, fat, and sodium separately.
It was expected that slopes for calories, fat and sodium would be generally flatter for individuals
who said they did not pay attention to those who said they paid attention. In other words, there
would be a steeper decline in choice shares as the amount of calories, fat, and sodium increased
for individuals who said they did pay attention compared to those who said they did not pay
attention. This is due to the fact that an audience who cares about this information would be
assumed to be more discerning and hence their choice shares would differ from 350 to 525 to
750 calories. This would be expected for fat and sodium content as well.
This analysis was conducted by taking one item, that is, Classic Chicken Parmigiana and
holding the other items constant at mid-level for calories, fat, and sodium. For the target item, the
level of calories was changed for example, in the positive disconfirmation condition from 525
calories to 350 calories and then to 750 calories for participants who said they did not pay
attention to calorie information. This was then repeated by changing the estimated parameters for
individuals who did pay attention to calorie information. For the sake of brevity, the results
reported in this research will be for one menu item only.
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Given below are the choice shares for calories in the positive disconfirmation, negative
disconfirmation and control condition between the two categories of respondents:
40%	
  

Choice	
  Share:	
  Classic	
  chicken	
  	
  
parmiginania	
  

35%	
  

No	
  a7en9on	
  to	
  
calorie	
  informa9on	
  

35.68%	
  

Paid	
  a7en9on	
  to	
  
calorie	
  informa9on	
  

30%	
  
25%	
  

29.53%	
  

20%	
  

24.07%	
  
19.52%	
  

18.13%	
  

15%	
  
10%	
  

7.73%	
  

5%	
  
0%	
  
350	
  calories	
  

525	
  calories	
  

750	
  calories	
  

Figure 12: Attention versus no attention to calories in the positive disconfirmation condition

In the above graph, we see the differences between participants’ choices based on the different
calorie levels. It is observed that the decrease in choice share of participants who pay attention to
calorie information at a restaurant is steeper than that of participants who do not pay attention to
calorie information. The former group’s choice share significantly decreases from 35.68% at 350
calories to 7.73% at 750 calories for Classic Chicken Parmigiana, which is a decrease of about
28%. We notice that there is a difference in the choice shares even from 350 calories to 525
calories for those who said they pay attention to calorie information and it gets steeper as the
range of calories increases. Participants who said they do not pay attention to calorie information
do exhibit differences in choice shares from 350 calories (29.53%) to 750 calories (18.13%). But
this difference is about 12% and much lesser compared to 28%. This implies that participants
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who pay attention to calories make choices differently versus participants who do not pay
attention.

Choice	
  share:	
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  chicken	
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Figure 13: Attention versus no attention to calories in the negative disconfirmation condition

In the above graph, we see the differences between participants’ choices based on the different
calorie levels in the negative disconfirmation condition. The slopes for choice shares of calories
in the negative disconfirmation condition are similar for both groups of participants. It is implied
that an increase in the amount of calories does decrease the choice share but these differences are
almost uniform across both groups of participants. Specifically, the choice share for participants
who said they pay attention to calories decreased from about 30% to 11% which is a difference
of about 20%. Similarly, the choice share for participants who said they did not pay attention to
calories decreased from about 45% to 28% which is a difference of about 17%.
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Figure 14: Attention versus no attention to calories in the control condition

Lastly, we look at the control condition and see the differences between participants’ choices
based on the different calorie levels (Figure 12). It is observed that the decrease in choice share
of participants who pay attention to calorie information at a restaurant is steeper than that of
participants who do not pay attention to calorie information. The former group’s choice share
significantly decreases from 55.03% (460 calories) to 17.84% (1050 calories) for Classic
Chicken Parmigiana, which is a 37% reduction. But the latter group’s choice share decreases
from 35.36% (460 calories) to 24.56% (1050 calories), which is about a 10% reduction.
Next, we have choice shares for fat in the positive disconfirmation, negative disconfirmation and
control condition between the two categories of respondents:
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Figure 15: Attention versus no attention to fat in the positive disconfirmation condition

In the above graph, we see the differences between participants’ choices based on the different
fat levels. It is observed that the decrease in choice share of participants who pay attention to fat
information at a restaurant is steeper than that of participants who do not pay attention to calorie
information. The choice share of participants that pay attention significantly decreases from
25.7% to 12.86% (about 13%) for Classic Chicken Parmigiana as the levels increase whereas the
choice share of participants who do not pay attention to fat information decreases only from
29.16% to 24.07% (about 5%). Motivation in this condition does moderate choice of menu item
based on fat content.
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Figure 16: Attention versus no attention to fat in the negative disconfirmation condition

The graph lines for fat in the negative disconfirmation condition are similar and it is implied that
an increase in the amount of fat does decrease the choice share but these differences are almost
uniform across both groups of participants.
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Figure 17: Attention versus no attention to fat information in the control condition
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The differences in attention to fat content between both the groups are present. As expected
respondents paying attention to fat content decrease their choices as the levels of fat increase
whereas participants who reported not paying attention to fat do not show much change in their
choices of Classic Chicken Parmigiana.
Lastly, we have choice shares for sodium in the positive disconfirmation, negative
disconfirmation and control condition between the two categories of respondents:
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Figure 18: Attention versus no attention to sodium in the positive disconfirmation condition
In the case of sodium in the positive disconfirmation condition, we find differences between the
choices of the two groups. For example, the choice shares at 300mg and 650mg show a
difference of about 8% for participants who said they paid attention to sodium whereas the drop
in choice share for participants who said they do not pay attention to sodium is about 4%. This
indicates that motivation to pay attention to sodium information does play a role in choice.
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Figure 19: Attention versus no attention to sodium in the negative disconfirmation condition

Figure 19 demonstrates the choice shares for sodium in the negative disconfirmation condition.
Surprisingly respondents who showed an interest to seek sodium information did not differ much
in their choices as the levels of sodium increased. However, we see a slight decrease in the
choice share of respondents who initially said that they do not pay attention to sodium content on
a menu. We see that motivation to pay attention to sodium in this condition plays no role in
choice.
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Figure 20: Attention versus no attention to sodium information in the control condition

The trend for sodium in the control condition reveals an interesting finding. While both lines are
similar for the groups, choice shares increase as the sodium levels increase and then decrease at
the highest sodium content level. This takes place even for participants who initially said they
pay attention to sodium on a menu. It could imply that even these participants do not know how
to interpret sodium information.
This hypothesis is partially supported. Findings reveal that the choices based on calories, fat, and
sodium content differs for participants in the positive disconfirmation condition. In the control
condition it occurs for calories and fat content only. In the negative disconfirmation condition,
these are not different for choices based on any of the nutrition content. This also indicates the
low comprehension toward sodium content. Overall, participants who pay attention to nutrition
information differ from participants who do not pay attention to nutrition.
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Price
H4: Consumers will be less sensitive to price in the presence of nutrition information
Previous research on menu labelling has explored willingness to pay for a menu item
before and after nutrition information was disclosed (Hwang & Lorenzen, 2008). The results of
this study indicated that consumers were willing to pay more for nutrition information on a low
fat item but not on an unhealthy item (Hwang & Lorenzen, 2008, p. 274). In this research, it was
important to observe purchase decisions without nutrition information and only in the presence
of item description and price, the current scenario in most restaurants. Since this was done, it was
hypothesized that once information is disclosed, consumers would be likely to become less price
sensitive as the calorie, fat and sodium information would add value to the item.
For testing this hypothesis, in all three conditions the choice shares for a menu item with
and without nutrition information was assessed at different price points. The objective was to see
a drop in choice shares as the price increased with and without nutrition information. For
consumers to be less sensitive to price when nutrition information is disclosed the drop in choice
shares should be less steep compared to the drop in choice shares without nutrition information.
This is represented through the graphs provided below in Figures 19-21 for all conditions.
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Figure 21: Price responsiveness for Classic Chicken Parmigiana: Negative disconfirmation (A)

In the above graph, we can see that the choice share without nutrition information is about 33.4%
at the lowest price of $10.50 and reduces to 21.5% at a price of $16.50. The choice share with
nutrition information is about 35.7% at a price of $10.50 and reduces to about 24.7% at a price of
$16.50. It is seen that there is a difference in choice shares as the price increases indicating a
shift in demand. We see that as price rises the demand for the menu item goes down but the lines
are parallel to each other. The parallel nature of the lines tells us that participants’ sensitivity to
price is not attributed to the nutrition information. In this condition, the hypothesis was not
supported.
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Figure 22: Price responsiveness for Classic Chicken Parmigiana: Positive disconfirmation (B)

In the above graph, we can see that the choice share without nutrition information is
about 25.5% at the lowest price of $10.50 and reduces to 13.1% at a price of $16.50. The choice
share with nutrition information is about 26.8% at a price of $10.50 and reduces to about 18.5%
at a price of $16.50. It is seen that the percentage decrease in the choice share is less steep when
nutrition information is added. This finding implies that consumers in this condition were less
sensitive to price when calorie, fat and sodium information was disclosed. Thus, the differences
in choice shares at the lowest price point and highest price point are lower with nutrition
information than without nutrition information.
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Figure 23: Price responsiveness for Classic Chicken Parmigiana: Control condition (C)

In the graph for the control condition, we can see that there is almost no change in the choices
with and without nutrition information. There is a shift in demand as the price increases but this
demand cannot be attributed to the calorie, fat and sodium content.

From the above findings, we find partial support for H4. Consumers are less sensitive to price
with the addition of nutrition information only in the positive disconfirmation condition but not
in the negative disconfirmation and control conditions.
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Chapter 6: Conclusions
6.1 Summary of results
Canadians are frequently eating their meals at restaurants. About 21% of the
respondents (n=240) in this study ate out at least once a week and 7% ate out at least a few times
a week. The purpose of this thesis was to study the influence of nutritional information
disclosure on consumer food decision-making in a full-service restaurant. In addition, this study
determined whether consumers are affected by prior health expectations, either positive (healthy)
or negative (unhealthy) about the food in a restaurant and if that affects their choice. In order to
achieve this, in this study, communications in the form of a review were created to have
participants believe the food served at the restaurant would either be healthy or unhealthy. Then,
respondents were asked to choose between four menu items in 12 choice sets with calorie, fat
and sodium levels opposite to the expectations. Results indicate that the expectancy creation was
a success and thus consumers do notice the incongruence between what is communicated
through a restaurant’s perception and the actual calorie, fat and sodium levels assigned to food
items. The communication in both the priming conditions (Group A and Group B respectively)
was successful in creating a healthy versus unhealthy expectation about the restaurant and the
nutrition levels of the menu items served. There were significant differences in the levels of
agreement in the healthy versus unhealthy expectation creation (Group A), that is, participants
agreed that the food served at the restaurant would be healthy based on the review and then
changed their level of agreement i.e. they disagreed that the food served at the restaurant was
healthy after choosing menu items from the choice sets. Calorie, fat and sodium levels were
perceived to be low immediately after the review and on the higher side after the choices from
the discrete choice. Likewise, there were significant differences in the levels of agreement, that
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is, participants agreed that the food served at the restaurant would be unhealthy based on the
review and then changed their level of agreement i.e. they agreed that the food served at the
restaurant was healthy after choosing menu items from the choice sets. Calorie, fat and sodium
levels were perceived to be on the higher end immediately after the review and on the lower side
after the choices from the discrete choice.
In this research nutrition information does have an effect on consumer choice when
expectations are positively disconfirmed. It does not have an effect when expectations are
negatively disconfirmed and when objective information is provided. With regards to sensitivity
to price, consumers are less sensitive only in the positive disconfirmation condition. This was
indicative of the fact that the new information added value and participants’ chose differently.

6.2 Theoretical contribution
Previous research by Wansink et al. (2004) found that labels such as “healthy” and “diet”
can influence consumers’ evaluation of taste and satiation. This research identified that
consumers notice the incongruence in the health perception of the restaurant and the actual
amount of calories, fat and sodium. The success of the review manipulations revealed that
positive and negative health expectations were disconfirmed once nutrition information was
revealed. In the present study, evidence for disconfirmation was provided by comparing the
expectations prior to the menu items being selected to expectations after selection from the
discrete choice sets. The results of the study revealed that expectation manipulations were in the
right direction with respect to either positive or negative healthiness perceptions. This theory has
previously been used with different products and dependent variables: Anderson (1973)
examined the relationship between expectancy-disconfirmation and product satisfaction (using
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an automobile) whereas others studied the effect of disconfirmation on purchase intention (e.g.
Oliver, 1977), or the effect on attitude, belief and behavioural intentions using coffee (Olson &
Dover, 1979). The current study upholds the theory only with regards to positive disconfirmation
effects but not with negative disconfirmation. It provides insights into food research using menu
items from everyday restaurants and its impact on food choice.

6.3 Managerial contribution
A recent report from Toronto Public Health, 2013 states that restaurants should display
sodium content and calories on menus. This research showed that when expectations are
positively disconfirmed nutrition information does play a role in food choice. This indicates that
when a restaurant is positioned as a provider of unhealthful food but if there are items on the
menu which are nutritionally oriented consumers understand and choose based on the nutrition
information provided. This is an important finding for managers of restaurants known to serve
unhealthful options (e.g. through the media, word of mouth). Managers can use this to inform
consumers that they have healthful options as well and it would be well received. Findings also
indicate that among calories, fat, and sodium, calories seem to be the most important attribute
followed by fat and sodium. The implication of this finding is that this sample was less aware
about excessive salt in a meal. This study also demonstrated that individuals, especially the
people who pay attention to calories, fat and sodium use this information for their health goals.
Restaurant managers can benefit by foreseeing the benefit in menu labelling and have meals with
healthier ingredients.
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6.4 Limitations
This research has limitations that may restrict the ability to generalize from the results.
As the sample was homogenous, that is, from an undergraduate student pool, it was not
representative of the Canadian population. This segment of the population, especially males, was
not too concerned about calories, fat, sodium. As mentioned in the methodology section there
was an open-ended question asked at the end of each survey to gauge participants’ general
opinion of the survey questions. The following was a response from a male participant, “As a
young male, I am not too concerned with the sodium, calorie, or fat levels of what I am
ordering”.
Another limitation was the frequency with which these participants ate out at restaurants.
In this sample (n = 240), about 21% of the respondents ate out at least once a week and 7% ate
out at least a few times a week. The fact that this sample was not representative of consumers
that eat out frequently could contribute to the inattention to calories, fat, and sodium information.
Some respondents reported that eating out was a luxury and hence the information did not matter
too much.
A limitation faced by the study was the choice of menu items. In order to keep the
category constant this study had four items, all of which were chicken pasta. There was a
comments section at the end of each of the surveys and a few respondents noted that the scope of
the food items was limited which did not affect their choice in spite of the nutrition information
being present. For example a respondent noted, “I think that the dishes should have been more
and the choice should be more so that people can choose from other items besides pasta”.
Some respondents recognized the items were from East Side Marios and hence their
choice may have been biased. A respondent noted, “Some of the items on the menu I've had
before and really dislike”. Further, in this study, some entrées could have been perceived as
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healthier than others. This may have been as a result of the name of the entrée or even the
category (i.e. pasta) rather than the nutrition information per se. The results of this study, thus,
cannot be applied to consumers in general.

6.5 Assumptions
This research was based on certain assumptions, which may again limit generalization. A
key assumption was that the sample in the study answered honestly and with their full attention.
This may not hold for all the respondents in the study as there could be students who were there
only to obtain course credit. This can specially be said looking at the response times of some
participants who finished the study in less than ten minutes. Another assumption was regarding
the unit of measurement of nutritional values especially sodium. Sodium was in milligrams (mg)
which may not have been understood by all respondents as a lot of packaged products provide
these as percentages. The same could also hold for fat which was given in grams.

6.6 Future Research
As stated in the limitations, this study used a student sample, which is not representative
of the Canadian population. Future research can address this by using a sample with different
demographics e.g. in terms of age and frequency of eating out to obtain data that would be more
generalizable.
This study used four menu items only. Future research could be conducted by having a
larger pool of menu items to choose from. Moreover, this study had items that were fixed.
Restaurants have options that can be customized such as pizza places. Future research could take
into account such options and gauge people’s choices. Another area for future research would be
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to conduct a field experiment in both full-service and fast-food restaurants in Canada. A
longitudinal study of consumers’ choices under actual market conditions would reveal interesting
findings. It would also help in overcoming problems related to generalizability of results. This
research only examined the effect of calories, fat and sodium on consumer food choice. Future
research could explore other nutrients and their importance on people’s choices.
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Appendices
Appendix A: Definition of terms
This research has used terms such as ‘menu labelling,’ ‘nutrition’, ‘nutrition information’, and
‘health motivation’, which may require clarification.
Calories:
Calories (kcal) are a measure of the amount of energy from food - obtained from three
major sources: carbohydrate, fat, and protein. In an average Canadian diet, 52% of calories are
sourced from carbohydrate, 36% from fat, and 12% from protein (Ministry of Agriculture &
Rural Development, 2012)

Fat:
Fat is a nutrient and vital for normal body function (Health Canada, 2012). It supplies
energy, as well as makes it possible for other nutrients to perform their function. Fats are divided
into “good fat” and “bad fat” (Harvard School of Public Health, 2012).

Sodium:
Sodium is a nutrient commonly found in table salt. The consumption of too much sodium
can lead to high blood pressure, stroke, heart & kidney disease (Health Canada, 2012).
Menu labelling:
A report by the Rudd Center for Food Policy and Obesity at Yale University defines
menu labelling as “nutrition information that places items such as calories, and fat, carbohydrate,
and sodium content on a restaurant’s menu or menu board so it can be considered by the
customer before placing an order” (Rudd Center for Food Policy and Obesity, 2008, p.3).
Nutrition:
“Nutrition is the intake of food, considered in relation to the body’s dietary needs. Good
nutrition – an adequate, well balanced diet combined with regular physical activity – is a
cornerstone of good health. Poor nutrition can lead to reduced immunity, increased susceptibility
to disease, impaired physical and mental development, and reduced productivity” (Health
Topics, World Health Organization, 2012).
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Nutrition information:
Nutrition information refers to the amount, in grams, of portion size and the key nutrients
included in that portion size, such as, total calories, total fat, saturated fat, unsaturated fat,
cholesterol, sodium, total carbohydrates, dietary fiber, sugars, protein, vitamin A, vitamin C,
calcium and iron (Nutrition Facts Table, Health Canada, 2012).
Health motivation:
Moorman and Matulich (1993, p.210) define health motivation as “consumers' goaldirected arousal to engage in preventive health behaviors”. They further state that this
characteristic focuses on “consumers' willingness to perform or interest in performing health
behaviors” (Moorman & Matulich, 1993, p.210). For the purpose of this study, this definition is
used in terms of motivation to process the given nutritional information with the goal of eating
healthy food in a restaurant setting.
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Appendix B: Restaurants participating in a voluntary Nutrition Information Program
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Appendix C: Restaurant menu of East Side Marios & Boston Pizza
Given below is a table with the calories, fat and sodium content of menu items (entrées) of these
restaurants as provided on their website.

Fat

Sodium

(gms)

(mg)

460

13

1670

$17.69

Chicken Sausage and Pepper Penne

920

39

2600

$15.99

East Side Marios

Linguine Chicken Amatriciana

1070

54

1650

$16.69

East Side Marios

Veal Parmigiana

290

30

660

$18.99

East Side Marios

Linguine Chicken Tettrazini

1050

55

1510

$16.69

East Side Marios

Baked Penne Bolognese

800

33

1280

$15.99

East Side Marios

Cheese Cappelletti

910

30

1070

$16.49

East Side Marios

Seafood Linguine

830

28

2300

$17.99

East Side Marios

Spaghettini and Meatballs

910

34

2690

$15.49

East Side Marios

Spaghettini Primavera

810

32

1010

$14.49

Boston Pizza

Pesto Chicken Penne

1210

48

3430

$16.99

Restaurant

Menu item name

Calories

East Side Marios

Classic Chicken Parmigiana

East Side Marios

Price

Boston’s Smoky Mountain
Boston Pizza

Spaghetti and Meatballs

1730

63

2750

$16.99

Boston Pizza

Baked Chipotle Bacon Penne

1430

88

2760

$15.25

Boston Pizza

Baked Taco Beef Penne

810

22

1820

$15.25

Boston Pizza

Seafood Fettuccini

1060

26

2070

$18.49

Boston Pizza

Pollo Pomodoro Linguini

510

11

820

$10.49

	
  

94	
  

Appendix D: Surveys – These are screenshots of PowerPoint slides
Group A: Negative disconfirmation
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Group B: Positive disconfirmation
**Note: This survey was the same as Group A except for the restaurant review and the levels of
the calories, fat and sodium. The restaurant review was an unhealthy prime and the nutrition
levels were kept low.

Group C: Control condition
**Note: Since this survey was the control group, it did not have a review prime and manipulation
check questions. All the other slides remained the same as Group A and Group B. The levels of
the calories, fat and sodium were objective as given in the actual menus.
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Appendix E: University of Guelph Ethics Clearance certificate
RESEARCH ETHICS BOARD
Certification of Ethical Acceptability of Research
Involving Human Participants
APPROVAL PERIOD:

November 22, 2012 to November 22, 2013

REB NUMBER:

12NV013

TYPE OF REVIEW:

Delegated Type 1

RESPONSIBLE FACULTY: VINAY KANETKAR
DEPARTMENT:
SPONSOR:
TITLE OF PROJECT:

Marketing & Consumer Studies
n/a
Effect of Nutrition Information Disclosure on a
Restaurant Menu and Consumer Food Choice
[quantitative]

The members of the University of Guelph Research Ethics Board have examined the
protocol which describes the participation of the human subjects in the above-named
research project and considers the procedures, as described by the applicant, to conform
to the University's ethical standards and the Tri-Council Policy Statement.
The REB requires that you adhere to the protocol as last reviewed and approved by the
REB. The REB must approve any modifications before they can be implemented. If you
wish to modify your research project, please complete the Change Request Form.If there
is a change in your source of funding, or a previously unfunded project receives funding,
you must report this as a change to the protocol.
Adverse or unexpected events must be reported to the REB as soon as possible with an
indication of how these events affect, in the view of the Responsible Faculty, the safety
of the participants, and the continuation of the protocol.
If research participants are in the care of a health facility, at a school, or other institution
or community organization, it is the responsibility of the Principal Investigator to ensure
that the ethical guidelines and approvals of those facilities or institutions are obtained and
filed with the REB prior to the initiation of any research protocols.
The Tri-council Policy Statement requires that ongoing research be monitored by, at a
minimum, a final report and, if the approval period is longer than one year, annual
reports. Continued approval is contingent on timely submission of reports.
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Membership of the Research Ethics Board: B. Beresford, Ext.; F. Caldwell, Physician;
C. Carstairs, COA; S. Chuang, FRAN (alt); K. Cooley, Alt. Health Care; J. Clark, PoliSci
(alt); J. Devlin, OAC; J. Dwyer, FRAN; M. Dwyer, Legal; D. Dyck, CBS; D. Emslie,
Physician (alt); B. Ferguson, CME (alt); H. Gilmour, Legal (alt); J. Goertz, CME; B.
Gottlieb, Psychology; B. Giguere, Psychology (alt); S. Henson, OAC (alt); G. Holloway,
CBS; L. Kuczynski, Chair; S. McEwen, OVC (alt);J. Minogue, EHS; A. Papadopoulos,
OVC; B. Power, Ext.; V. Shalla, SOAN (alt); J. Srbely, CBS (alt); R. Stansfield, SOAN;
K. Wendling, Ethics.
Approved:

Date: ______________________

per
Chair, Research Ethics Board
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Appendix F: Consent Form

CONSENT TO PARTICIPATE IN RESEARCH
Title: Effect of Nutrition Information Disclosure on a Restaurant Menu and Consumer Food
Choice
You are asked to participate in a research study conducted by Dr. Vinay Kanetkar, Dr. Anne Wilcock and
graduate researcher, Sarah Malik, from the Department of Marketing and Consumer Studies at the
University of Guelph. The results of this study will contribute to the completion of a Master’s thesis
If you have any questions or concerns about the research, please feel free to contact: Graduate
Researcher - Sarah Malik at malik@uoguelph.ca.
Faculty advisors: Dr. Vinay Kanetkar at vkanetka@uoguelph.ca – 519-824-4120 ext 52221, Dr. Anne
Wilcock at wilcock@uoguelph.ca – ext 53824
PURPOSE OF THE STUDY
The purpose of the study is to understand the influence of nutrition information (calories, fat and
sodium) on a restaurant menu on consumer food choice
PROCEDURES
If you volunteer to participate in this study, we would ask you to do the following things:
1. Sign and date at the bottom of this consent form after you have read it completely
2. You will be asked a few questions pertaining to your eating behaviour with respect to consuming at
restaurants
3. Then you will be presented with a series of choice scenarios where you will be asked to indicate your
preference for one of the menu items presented
4. Lastly, a debriefing form will explain to you the purpose of the study and our hypotheses
POTENTIAL RISKS AND DISCOMFORTS
There are no foreseeable risks, discomfort or inconvenience to your participation in this research
POTENTIAL BENEFITS TO PARTICIPANTS AND/OR TO SOCIETY
Participant benefits: Insight into the procedure and methods of consumer research to test hypotheses
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PAYMENT FOR PARTICIPATION
There will be no monetary compensation for participating in this study. Instead students will receive three
course credits for their MCS*1000, MCS*1000DE, MCS*2020, MCS*2020DE or MCS*2600 class
based on participation as well as a write-up.
The MCS participant pool consists of students at the University of Guelph that are currently enrolled in
MCS*1000, MCS* 1000DE, MCS*2020, MCS*2020DE or MCS*2600 classes. There are approximately
800 students enrolled in these three courses each semester. Most are first year and second year marketing
students. Procedures for the use of the MCS participant database are approved annually by the Research
Ethics Board.
Alternatively, students can receive 3% course credit for writing a report on a research article rather than
participating in a study.
CONFIDENTIALITY
Every effort will be made to ensure confidentiality of any identifying information that is obtained in
connection with this study. The instructor of the course will not be aware which students choose to take
part in research nor will he/she have access to any identified data. All data collected will be stored on an
encrypted laptop following the University of Guelph’s Encryption Standards. Disposal of data will occur
6 months after the study has been completed.
When reporting the results of the study, your identity will be kept confidential and results will be
aggregated
PARTICIPATION AND WITHDRAWAL
You can choose whether to be in this study or not. If you volunteer to be in this study, you may withdraw
at any time without consequences of any kind. You may exercise the option of removing your data from
the study. You may also refuse to answer any questions you don’t want to answer and still remain in the
study. The investigator may withdraw you from this research if circumstances arise that warrant doing so.
RIGHTS OF RESEARCH PARTICIPANTS
You may withdraw your consent at any time and discontinue participation without penalty. You
are not waiving any legal claims, rights or remedies because of your participation in this research
study. This study has been reviewed and received ethics clearance through the University of
Guelph Research Ethics Board. If you have questions regarding your rights as a research
participant, contact:
Research Ethics Coordinator
University of Guelph
437 University Centre
Guelph, ON N1G 2W1

	
  

Telephone: (519) 824-4120, ext. 56606
E-mail: sauld@uoguelph.ca
Fax: (519) 821-5236
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SIGNATURE OF RESEARCH PARTICIPANT
I have read the information provided for the study “Effect of Nutrition Information Disclosure on a
Restaurant Menu and Consumer Food Choice” as described herein. My questions have been answered to
my satisfaction, and I agree to participate in this study.

______________________________
Name of participant (please print)

___________________________
Date

______________________________	
  
Signature of participant

SIGNATURE OF WITNESS
______________________________________
Name of Witness (please print)

______________________________________
Signature of Witness

__________________________
Date

[The witness is ideally NOT the investigator, but if there is no readily available alternative, the
investigator can act as witness.]
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Appendix G: Debrief Form for Group A and Group B
**for Group C, the explanation about the prime was removed
Debriefing form
Title: Effect of Nutrition Information Disclosure on a Menu & Consumer Food Choice
Dear Participant,
The purpose of the study was to understand the effect of nutrition information (calories, fat and
sodium content) on a menu. Specifically, if this information influences consumers to make
healthier choices.
We did not tell you everything about the purpose of the study because we did not want to bias
your responses.
This study primed you through a consumer restaurant review to believe that menu items would
have calorie, fat and sodium levels of a certain amount. For example, if the review stated that the
restaurant served healthy (unhealthy) food, you would expect the calorie and other nutrient levels
to also be low (high). But, in the study i.e. discrete choice questions, the levels were high (low).
We wanted to know if you noticed this incongruence in the positioning of the restaurant and the
actual levels of the amounts of calorie, fat and sodium provided by the restaurant and whether
that affected your choice.
If you have any concerns about your participation after the true purpose of the study has been
revealed or the data you provided in light of this disclosure, please discuss this with me. I will be
glad to provide any information to help answer questions you may have about this study.
If your concerns are such that you would now like to have your data withdrawn, I will do so.
If you have questions about your rights as a research participant, you may contact the University
of Guelph Research Ethics Board at:
Research Ethics Coordinator
University of Guelph
437 University Centre
Guelph, ON N1G 2W1

Telephone: (519) 824-4120, ext. 56606
E-mail: sauld@uoguelph.ca
Fax: (519) 821-5236

Please again accept my appreciation of your participation in this study.

________________________________________________
Researcher Name
Date
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Appendix H: Demographic information on weight and height
Control condition
Weight (in lbs)
110-120
120-130
130-140
140-150
150-160
160-170
170-180
180-190
190-200
200-210
210-220
220-230
230-240
240-250

Male = 37

Female = 37
2
2
8
8
8
4
3

1
3
4
6
6
2
2
7
3
2
1

1
1

*out of 82 respondents in this condition 74 answered the question about their weight

Control condition
Height (ft & inches)

Male = 40

Female = 42

4’9’’ – 4’11’’

1

5 ft – 5’2’’

6

5’2’’ – 5’4’’

11

5’4’’ – 5’6’’

1

6

5’6’’ – 5’8’’

3

13

5’8’’ – 5’10’’
5’10’’ – 6ft

8
14

3
1

6ft – 6’2’’

8

1

6’2’’ – 6’4’’

5

6’4’’ – 6’6’’

1

6’6’’ – 6’8’’
6’8’’ – 6’10’’
6’10’’ – 7ft
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Positive disconfirmation condition
Weight (in lbs)
Male = 29
110-120
120-130
130-140
140-150
2
150-160
2
160-170
2
170-180
10
180-190
4
190-200
3
200-210
4
210-220
1
220-230
1
230-240
240-250

Female = 38
3
7
13
10
9
10
5
3
5
1
1

*out of 79 respondents in this condition 67 answered the question about their weight

Positive disconfirmation condition
Height (ft & inches)
4’9’’ – 4’11’’

Male = 30

Female = 49

5 ft – 5’2’’
5’2’’ – 5’4’’

9
10

5’4’’ – 5’6’’
5’6’’ – 5’8’’

4
6

10
10

5’8’’ – 5’10’’

3

4

5’10’’ – 6ft
6ft – 6’2’’

10
4

5

6’2’’ – 6’4’’
6’4’’ – 6’6’’

2
1

1

6’6’’ – 6’8’’
6’8’’ – 6’10’’
6’10’’ – 7ft
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Negative disconfirmation condition
Weight (in lbs)
Male = 34
110-120
120-130
130-140
1
140-150
2
150-160
1
160-170
1
170-180
5
180-190
2
190-200
6
200-210
10
210-220
2
220-230
1
230-240
2
240-250
1

Female = 34
1
4
5
8
5
6
3
1
1

*out of 79 respondents in this condition 68 answered the question about their weight
Negative disconfirmation condition
Height (ft & inches)

Male = 39

Female = 40

4’9’’ – 4’11’’

5

5 ft – 5’2’’
5’2’’ – 5’4’’

1

10
10

5’4’’ – 5’6’’
5’6’’ – 5’8’’

5

10
3

5’8’’ – 5’10’’

5

5’10’’ – 6ft

15

6ft – 6’2’’

9

6’2’’ – 6’4’’

2

6’4’’ – 6’6’’

2

2

6’6’’ – 6’8’’
6’8’’ – 6’10’’
6’10’’ – 7ft
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Appendix I: Results for Paired Samples t-test

Condition

1

2

t

df

Sig.

Pair 1

MC4 - MC32

-2.634

78

.010

Pair 2

Mccal5 - MCcal33

-8.166

78

.000

Pair 3

Mcfat6 - MCfat34

-9.173

78

.000

Pair 4

Mcsod7 - MCsod35

-8.610

78

.000

Pair 1

MC4 - MC32

8.463

78

.000

Pair 2

Mccal5 - MCcal33

8.073

78

.000

Pair 3

Mcfat6 - MCfat34

5.871

78

.000

Pair 4

Mcsod7 - MCsod35

2.266

78

.026

**Note: MC4 = Based on the restaurant review that I just read, I think the food served here would be
healthy
MC32 = Based on the restaurant review that I read at the start and while selecting the menu items, I
thought that the food served here was healthy
MCcal5 = Based on the restaurant review that I just read, I expect the CALORIE levels of the menu items
to be
MCcal33 = While selecting the menu items at this restaurant, I felt the items’ CALORIE levels to be
MCfat6 = Based on the restaurant review that I just read, I expect the FAT levels of the menu items to be
MCfat34 = While selecting the menu items at this restaurant, I felt the items’ FAT levels to be
MCsod7 = Based on the restaurant review that I just read, I expect the SODIUM levels of the menu items
to be
MCsod35 = While selecting the menu items at this restaurant, I felt the items’ SODIUM levels to be

	
  

113	
  

