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ABSTRACT 

SENSORY TESTING OF CANADIAN ARMED FORCES INDIVIDUAL MEAL PACKS 

Laura Crawford       Advisor:  

University of Guelph, 2020     Dr. Lisa Duizer 

 

 

Combat rations, known as Individual Meal Packs (IMPs), are utilized to feed 

soldiers in the Canadian Armed Forces (CAF) under adverse conditions. Ration 

acceptability is imperative to meet the physiological needs of soldiers. The overall aim of 

this research was to determine if improvements can be made to current sensory testing 

protocols to increase efficiency and accuracy of the sensory evaluation program of IMPs. 

Acceptability can influence consumption, however, it is only one of several factors. A 

base trial was conducted to examine the effects of temperature and liking, followed by a 

field trial, weighing all food waste and comparing leftovers to liking. There was a 

significant difference in liking between products served hot and at ambient temperature. 

No significant relationship existed between liking and food intake. Key findings from the 

studies include recommendations for testing IMPs at ambient temperature and for surveys 

to capture reasons why products were consumed.  
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Chapter 1: Introduction 
 

The eating experience is comprised of three main components: the person, the 

environment, and the food. Each of these factors works in conjunction with the others to 

influence the overall satisfaction of a meal. The average consumer has reasonable 

autonomy of choice in relation to how they eat, when they eat, where they eat, and what 

they eat. However, for some individuals, freedom of choice is limited and there are 

specific demographics that have limitations to personal choice when it comes to the dining 

experience. One such demographic is the military member community.  

The primary priority of the Canadian Armed Forces (CAF) is to provide security to 

the population of Canada and maintain sovereignty of the nation. The Forces are made-up 

of individual soldiers who work collectively to execute that overarching mission. In order 

to keep Canadians safe, soldier performance must be optimized. A major source of fuel for 

performance is provided through food. Military members expend a high amount of energy, 

which makes it crucial that the food they to consume is nutrient and energy dense. The 

food must also be acceptable. 

The CAF is responsible for feeding their soldiers during training, exercises, and 

deployments. The gold standard is to provide fresh feeding for members to promote health 

and adequate energy. Fresh feeding refers to a method of providing food that is considered 

wholesome and fresh to military members, and excludes any food that is considered 

canned or shelf-stable. This is achieved the majority of the time with the expertise of 

trained military cooks, or occasionally, contracted caterers. However, adverse conditions 

can be encountered that may prevent fresh feeding from being an option. Adverse 
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environments may include, but are not limited to, deployed operations where the food 

supply chain has been tampered with or is not accessible. Specific missions will require 

soldiers to carry their own food supply on their backs, without a deployed cook to provide 

meals. Other logistical considerations are lack of refrigeration or sanitary food preparation 

facilities. It is also likely there will be no opportunity for members to sit down and enjoy 

food on an actual plate. 

With the above considerations and beyond, it is clear that feeding military 

members under disadvantageous conditions requires shelf-stable, energy-dense and 

portable food. Combat rations, known as Individual Meal Packs (IMPs), are utilized to 

sustain CAF soldiers when fresh food is not available or safe to consume. IMPs are the 

Canadian equivalent to Meal, Ready-to-Eat (MREs), which are utilized by the US military 

and other countries around the world.  

The North Atlantic Treaty Organization (NATO) has standardized the nutritional 

content of each ration (NATO Standardization Office 2019). Standardization of nutrition 

is imperative to ensure each ration has an adequate balance of nutrients, but this cannot 

guarantee each soldier will consume 100% of each ration. Research has shown that 

acceptability can influence consumption, among other factors (Meiselman et al. 2003; 

Meiselman and Schutz 2003; De Graaf, Cardello, et al. 2005; Carvalho et al. 2019). If the 

rations are not palatable, the soldier will likely consume less of the ration. This puts 

members at risk for nutritional and energy deficiencies, which can impede each soldier 

from being able to do their job properly. Acceptability of these rations is imperative for 

proper consumption in order to maximize energy and nutritional benefits.  
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IMPs have to be designed to feed the masses, as it is not practical or feasible to 

provide individualized menus based on individual preferences. A challenge in developing 

a well-accepted menu collection is that the CAF has a diverse makeup of Canadians from 

coast to coast to coast of all backgrounds and food preferences. Product development must 

be focused on the average consumer demographic. There are approximately 20 different 

menus in rotation every year, to provide variety. That being said, choice remains limited 

as soldiers rarely have the opportunity to personally select which entrée they will receive. 

This leaves the only remaining choice of the soldier to decide if they will eat the meal or 

not.  

Due to these limitations, ration acceptability is of high priority in order to meet the 

physiological needs of the soldier. The CAF currently has a sensory evaluation program in 

place to facilitate product development and testing of new food products in the menu 

rotation. However, further refinement of this process should be done to increase efficiency 

and accuracy in the way IMPs are tested for acceptability. Few studies have been 

conducted on IMPs, as most research has been conducted on MREs. Research is required 

to mimic conditions that occur in the field environment as well as to test in the field itself. 

When in the field, IMPs are often consumed at ambient temperature, as soldiers do not 

always have the time or the means to heat them up. Up until now testing has always been 

conducted with warmed up IMPs. Temperature may change individual preferences. 

Therefore, the first objective of this research will be to conduct a trial using military 

personnel on a base to examine the effect of temperature on liking and acceptability. 

Expected results for the first trial will include hot meals being rated higher than ambient 

temperature meals for liking. The second objective will determine the relations between 
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plate waste and acceptability in a realistic environment for consumption. Following the 

base trial will be a field trial to examine the environmental factors that can influence 

consumption. All IMP leftovers will be collected and weighed and compared to survey 

feedback on liking. It is hypothesized that the lower the food waste, the higher the liking.  

Little research has been published on IMPs, especially in the field environment. 

This gap is important to address, as this is where combat rations are consumed 99% of the 

time. The intent of the research will be to provide accurate and valuable feedback to 

improve the methods in which combat rations are tested, focusing on improved 

acceptability. Outcomes of this research will provide insight and generate discussion and 

recommendations in two formats. The first set of recommendations will be to provide the 

National Combat Ration Program (NCRP) with simple tools that can make improving 

processes over time more effective and efficient. These recommendations can be 

implemented with minimal training, resources or manpower. The second set of 

recommendations will touch on how further scientific research can be expanded in the 

CAF. This future research and lessons learned can be expanded to reaching other captive 

audiences, such as those in Long-Term Care (LTC), in relation to capturing the dining 

experience through sensory evaluation. 
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Chapter 2: Literature review 
 

 Research encompassing sensory evaluation and acceptability of combat rations is 

distinctly multidisciplinary. Field research from a military perspective is very limited. 

This literature review will be split into different sections. The first will explore military 

specific research to date. In the second section, the concept of acceptability and the dining 

experience will be broken down into three primary categories: the person, the food, and 

the environment. Within the food category, temperature will be discussed and how the 

temperature of the food can affect its sensory properties. From an academic perspective, it 

is important to note that outcomes of this research may be able to be applied to parallel 

demographics in the civilian world. Demographics most similar would include those that 

encompass institutionalized feeding, such as LTC, hospitals, astronauts, and even 

correctional facilities. Professional and elite athletes may also be considered parallel, as 

they can have similar energy outputs to soldiers. Throughout the course of the literature 

review, reference will be made to research in these other areas, due to the limited 

publications involving military personnel.   

2.1 Military and food 
 
 Literature involving military rations is limited from a Canadian perspective. Of 

what literature exists, it is mainly focused on nutrition and human performance. Although 

the nutritional profile of combat rations is imperative to the success of the product and the 

person, the scope of this research is concentrated on other factors, primarily being sensory 

and environmental factors influencing acceptability of the meals. IMPs have improved 

significantly over the past several years. Despite this, there is little publicly published 
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literature outlining these changes. Adjustments have focused on packaging and utensils, as 

well as new or improved menus. Resource, budget, time, and accessibility constraints have 

narrowed the scope of scientific research that can be conducted within the product 

development sector. Current development practices occur internally to the NCRP. 

However, further research on a larger, national scale would be beneficial for continued 

improvement of IMPs now and into the future.  

Data involving military ration sensory evaluation and consumption is sourced 

primarily from US military MREs. Although there are differences between MREs and 

IMPs, the US research provides a solid foundation for understanding IMPs, as there are 

many overlapping principles between the food systems in both countries (see Appendix 1). 

Military rations were developed out of necessity for sustaining soldiers for an extended 

period of time during war conditions. The initial “trench” ration designs of WWI consisted 

of tin cans containing items such as beef, sardines, coffee and hard bread. The sealed tins 

were designed to protect the food from gas, moisture, and spoilage (Feagans et al. 2010). 

Conditions during WWII stipulated the need for an advanced design, introducing the C-

ration and then later the Meal, Combat, Individual (MCI). Although improvements were 

made, this food continued to be housed in the form of canned products and was not fit for 

consumption of more than 10 days (Marriott 1995). Given the lack of suitability for long-

term consumption, storage or transportation, these rations required an evolution. In 1944, 

the Food Acceptance Research Branch was developed in Chicago, IL on behalf of the US 

Army. Its purpose encompassed “providing the reliable and valid prediction of the 

acceptability of various food products and rations” (Meiselman and Schutz 2003). In 

1954, Natick Laboratories became the Quartermaster Research and Development Center 
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and food acceptance research eventually moved under this umbrella program in 1963. 

Herbert Meiselman, a well-known founding father in the sensory and food acceptance 

world, was the driving force behind much of this military research over the years. The 

bulk of research concerning military food acceptance was conducted in the 1980s and 

1990s. The development of the MRE, with a flexible retort pouch, provided a significantly 

more practical solution to shelf-stable feeding of troops. Although developed many years 

prior, the MRE was not placed into field rotation until 1983 (Feagans et al. 2010). With 

the MCI only being suitable for consumption for up to 10 days, military planners were 

interested in knowing if the MRE would be nutritionally adequate for consumption of 

longer periods of time (e.g., 30+ consecutive days). The first long-term study was 

conducted in 1983 in Hawaii to measure acceptability of the rations over time. There was 

a control group in a laboratory setting and experimental group in a military field setting. 

Repeated results indicated continued acceptance of food over time in the field compared to 

the laboratory setting, where acceptance decreased over time. Under-consumption was 

recorded for both groups, but the soldiers consistently ate less in the field compared to the 

control. (Meiselman and Schutz 2003). This is one of several studies throughout the years 

to find under-consumption of food when military personnel are in the field (Fox et al. 

1988; Marriott 1995; Ahmed et al. 2019). This study also highlights the complex makeup 

of the military dining experience. Although the food was rated as acceptable, it was not 

consumed in the same amounts over time, indicating that consumption is not solely related 

to liking.  

In Canada, the flexible retort pouch is still used today and manufactured via 

thermal processing for preservation up to 3 years and recommended use of no more than 
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30 days (Department of National Defence 2020). Military rations have very specific 

parameters in order to meet unique requirements in austere conditions. With the 

development of the MRE, came the development of criteria to meet the standards of 

military rations going forward. Criteria for suitable military rations included consideration 

of the following: nutrition, wholesomeness, producibility, cost, sanitation, and acceptance 

(Marriott 1995). It is important to note that all the same constraints hold true today. From 

a Canadian perspective, many of these challenges have been overcome over the years. For 

example: nutritional content and wholesomeness of IMPs have been standardized via 

NATO (Department of National Defence 2020) and having a standard guideline assists 

soldiers in meeting their energy needs. Tharion et al. (2005) explain that nutritional 

deficiencies can depress the immune system, which can compromise performance, as well 

as prolong recovery from injury. Producibility has been refined, as manufacturers that bid 

on the contract are able to produce thousands of IMPs with consistent quality for 

distribution every year in order to meet the needs of the CAF.  The cost of rations remains 

high, but rations are considered a necessity and an emergency source of food for soldiers, 

therefore production will occur every year no matter what. Sanitation is of the upmost 

importance, and there are very strict procedures in place for each supplier to ensure each 

product is manufactured in a sanitary facility and each product is processed and sealed in 

order to prevent harmful microbial growth during the 3-year shelf life. While these are the 

main constraints considered by the Canadian military, there are other constraints that are 

of importance, which will be discussed in the next section. These include: universal 

acceptance, worldwide environments, air delivery, weight and volume, shelf life, self 
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heating, performance enhancement, modularity, biological and chemical threats, and 

boredom (Marriott 1995).  

2.1.1  Constraints on military rations 
 

Universal acceptance is an ongoing challenge, as IMPs must serve, across Canada, 

a diverse group of individuals of varying backgrounds and food preferences. The military 

is considered to be a form of institutionalized feeding, similar to hospitals or LTC 

facilities. This means that food must appeal to the masses and be widely accepted by all, 

as individual choice is limited. If a food is of exceptional quality, but only liked by a small 

proportion of the population, it should not be included on the menu (Jones et al. 1955). 

Air delivery refers to the requirement for rations to be transported in multiple 

ways, including potentially being parachuted to the ground from thousands of feet in the 

air. This means that the ration must be able to withstand austere conditions and rough 

handling. The current IMPs are packaged in flexible retort pouches and the entire pack is 

held together in cardboard pouches and an outer sturdy paper bag. They are able to 

withstand changes in temperature that may otherwise compromise the quality or safety of 

the food.  

Weight and volume restrictions refer to the requirement for the food to be portable 

on a soldier’s back. There are essential pieces of equipment for protection and utility that a 

solider must carry, leaving minimal extra room for food. This is why the IMP is designed 

to be somewhat compact, holding dense caloric value in a small amount of space. Austere, 

isolated arctic conditions can create the need for soldiers to carry more food on their backs 

than what they would do under normal conditions and for this reason, freeze-dried cold 

weather arctic rations are being developed and tested by the CAF (Ahmed et al. 2020). It 
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is important to note the freeze-dried rations require the addition of water in order to 

rehydrate the food before consumption. This can create added challenges if sourcing water 

is difficult or increased time for preparation is required. The focus of the current research, 

however, is based on conventional IMPs that are ready to eat immediately upon opening 

of the package and there is no requirement for the addition of water. Both types of rations 

are essential as they have tactical advantages and disadvantages and are designed for 

different types of operations.  

Shelf life of a ration refers to the ability for the food to remain unspoiled for an 

extended period of time. This is what separates fresh food from shelf stable food. Fresh 

food is considered perishable and must be eaten within a small window of time before it 

becomes spoiled. Spoilage can cause harmful bacteria to grow on food, which has the 

ability to make one sick. Shelf stability is important, as soldiers may not have access to 

refrigerated space or a safe food supply for the duration of an exercise or operation. 

Current IMPs are stable for up to 3 years, as long as the packaging as not been 

compromised. This also allows flexibility for soldiers to eat when convenient or 

mandatory, based on the nature of the mission. Most soldiers do not have the luxury of 

sitting down at the same time everyday to enjoy a meal, but rather will likely be eating 

while moving.  

Self-heating refers to the ration being able to be warmed up without a stove. This 

mandate applies to US MREs, but not the Canadian IMPs. MREs have a chemical, self-

heating pouch that warms up the food product on demand. The chemical heater is 

activated by water leading to risk of water entering the IMP package and, therefore, it is 

considered a dangerous good (for transportation) if it contains the individual heater. 
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Heater packs are available through the military supply system in Canada, but it is the 

responsibility of the unit to remember to request them separately before an exercise. The 

ability to heat up a ration is desirable, but as will be later discussed, soldiers often do not 

have the time nor the means in which to do so.  

Performance enhancement refers to fueling soldiers through food. This principle 

supports the use of whole foods rather than relying on supplements. It is a NATO standard 

to provide ample macro and micronutrients within IMPs to ensure each soldier is properly 

sustained and fueled for success. It has been established that proper nutrition can not only 

enhance physical performance, but also aid in recovery. Research has shown that in 

addition to overall caloric and macronutrient needs, certain micronutrients, such as iron, 

calcium, and Vitamin D can have an influence on soldier performance in conditions of 

higher physical demands (Farina et al. 2017). These micronutrients are best being 

delivered by food. A recent study examining elite athletes found that there is no evidence 

that dietary supplements are better than a balanced diet consisting of whole foods 

(Montain and Young 2003). This finding is applicable to military members because they 

have similar physical outputs and higher energy requirements in common with high-level 

athletes.  

Modularity refers to the entire ration being composed of individually wrapped 

items that make up a whole meal. IMPs consist of individualized packaging for each food 

component, promoting functionality for the average day in the life of a soldier. It is rare 

for all troops to have time to sit down and enjoy a meal in one sitting. Therefore, having 

small packets allows for snacking while in transit. Most members break up the ration pack 

and have trail mix or beef jerky in the pocket of their combats or ruck sack. This feature 
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also allows for both standardization and variety to be possible, as it is easier to swap out 

different flavours for individual items.  

Boredom is of concern and refers to the inevitable monotony of eating the same 

food for an extended period of time. Resource and logistical challenges prohibit a limitless 

rotation of menu items. Even so, maintaining a reasonable variety of menu items is 

important to reduce monotony and menu fatigue. Research has produced mixed results, 

but (Carvalho et al. 2019) showed a decrease in acceptance with repeated exposure to the 

same foods over a period of time. To prevent boredom, the CAF currently supports a 

rotation of approximately 20 different main menu items per year.  

Biological and chemical threats refer to the necessity of a food defence system. 

The packaging of the rations must be robust enough to address security and food safety 

concerns. In terms of IMPs, each individual package is sealed and food provisions are 

stored in a secure location. Any puncture or tampering with the packaging indicates to the 

soldier that the ration is unsuitable for consumption.  

With all of the above constraints considered, this leaves the ever-important 

consideration of acceptability. Acceptability is something that must be perpetually 

researched in order to facilitate improvement over time. All of the other constraints can be 

addressed, but if the consumer does not accept the ration, it may lead to under-

consumption. 

Under-consumption of rations is commonly reported, and has been a challenge for 

decades (Jaeger and Cardello 2007; Huang et al. 2014). Soldiers are not eating the ration 

in its entirety, which can lead to the increased risk of nutritional deficiencies. This 

highlights the importance of palatability (Forbes-Ewan et al. 2016). A palatable food 
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should be acceptable. To date, however, the relation between acceptability and 

consumption is contradictory. While for some studies, higher acceptability has been linked 

to increased consumption (Meiselman et al. 2003; De Graaf, Kramer, et al. 2005; 

Carvalho et al. 2019), for others  intake is not always associated with liking (Fox et al. 

1988). There are several additional factors that can also influence consumption 

(Meiselman and Schutz 2003; De Graaf, Kramer, et al. 2005). Aside from taste and 

acceptability, other important factors can include: time allocated to eat, variety of the 

menu, temperature at which the food is served, situational and environmental stress in the 

field, as well as the perception of the rations themselves (Premavalli et al. 2009; Huang et 

al. 2014). There is not a single highest predictor of intake. Therefore, each factor much be 

assessed for its contribution to intake and this thesis will look at two factors; temperature 

and environment. 

Overall, military ration processing has become more refined over the past 30+ 

years, but there is much room still left for modern research to be conducted. This will 

allow for older research to be validated, answer long sought questions, and understand 

how to improve going forward.  

As stated by Marriott (1995): 

“Although the Army has devoted a significant amount of effort to ration 

development, less consideration has been given to the effects of situational and 

environmental factors that may have a significant impact on consumption. The 

stressful environment of the field, particularly combat, certainly impacts on ration 

consumption, and there may be higher acceptance of certain ration items than 

others under those conditions.”  
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This particular book was published in 1995, but the message still rings true today. The 

IMP is unique to Canada, but mimics much of the base structure of the MRE. CAF 

challenges remain very similar to what Marriot has stated 25 years later. The author also 

suggests that expectation plays an important role in under-consumption. If soldiers have 

the opportunity to be educated on the importance, purpose and development of rations, 

they may be more open to accepting and consuming the product. 

2.2 Testing of military rations 
 

There is a requirement for more field-testing to occur with IMPs. The scientific 

gold standard is to be able to reproduce real-life conditions during an experiment. Testing 

in a realistic environment allows for results to be more applicable to the real world 

(Premavalli et al. 2009). Unfortunately, very few field studies have been conducted on 

acceptability of combat rations (De Graaf, Kramer, et al. 2005). Operational security, 

priorities, threat levels, and geography can make it challenging to gain access to the 

military field environment. Previous research has led to the conclusion that laboratory 

studies may have minimal value in predicting acceptability in the field (De Graaf, 

Cardello, et al. 2005). When acceptability values were compared between a controlled 

laboratory setting and an outdoor field setting, a difference in acceptability was observed. 

It has been suggested that longer-term studies in a naturalistic setting are of significantly 

greater value than laboratory based settings (Meiselman and Schutz 2003). This holds true 

for entrées. Snack acceptability, however, appears to be less variable between settings (De 

Graaf, Cardello, et al. 2005). Consumers generally expect snacks to be consistent. In 

addition, snacks are often consumed in multiple locations, meaning that acceptability does 

not change based on location. Conversely, acceptability of entrées can vary between 
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locations. When testing the main entrée of a military ration, more accurate feedback is 

going to be received in the field setting. A method to enhance predictive validity would be 

to capture factors found in the working military environment to better mimic the realistic 

conditions (De Graaf, Cardello, et al. 2005). For example, using participants who have 

been outside all day and potentially sleep deprived for acceptability studies. 

2.3 Liking, acceptability and consumption of food 
 

As indicated earlier, consumption may be a good predictor for liking and 

acceptability, however, results can be contradictory. Sometimes acceptability can be high 

with low consumption rates (Fox et al. 1988; Ahmed et al. 2019) or acceptability can be 

low with high consumption rates (De Graaf, Kramer, et al. 2005). The next question for 

consideration is if liking is the best predictor of acceptability. The current program for 

sensory testing in the CAF includes a questionnaire that measures liking based on the 9 

point hedonic scale. The 9 point hedonic scale is commonly used in the sensory science 

world, and it was actually first developed by Natick in order to capture liking of food 

within the military context (Meiselman and Schutz 2003). The scale is a well-accepted 

measurement in many consumer evaluation programs because it is very user friendly. 

Although measuring liking using a rating scale is important to determine the degree of 

liking, other sensory testing methods such as Check-All-That-Apply (CATA) may be 

more relevant for capturing consumer feedback on products. CATA is commonly being 

included on many sensory testing questionnaires and can be used to characterize the 

sensory properties of food. A study involving cooked rice used CATA as a method of 

characterizing changes in sensory properties with changes in temperature (Pramudya and 

Seo 2018) and was found to be a good tool in identifying sensory changes with changes in 
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temperature. This method is straightforward and approachable for new consumer panels, 

and as well, it is suitable for both smaller and larger sample sizes. Further research is 

recommended to see if this method can translate well to other food products (Pramudya 

and Seo 2018). 

 Sensory science is moving away from focusing solely on liking, but instead 

looking at the overall dining experience, which encompasses many factors. For example, 

some studies have found that liking is not always a good predictor of consumption in 

children (Marshall et al. 2010; Divert et al. 2017). There are other factors at play, such as 

family dining structure, commercial influences, distraction, and desire to play or do other 

activities.  

In terms of military rations, consumption may end up being a better predictor of 

overall acceptance of the meal, rather than asking about liking (Meiselman and Schutz 

2003). Factors such as urgency and necessity for sustenance may override the importance 

of enjoying the meal. It is intuitive that an adult demographic has more freedom of choice 

and would finish more of their meal if they enjoyed the food compared to someone who 

did not enjoy the food. Although military members are adults, they do not have the luxury 

of the same autonomy when it comes to the dining experience. In one of the few published 

papers examining CAF IMPs, it was indicated that 70% of rations were consumed, 

regardless of the applied setting (home or field environment). Researchers indicated 70% 

was low and may lead to an increased risk of voluntary anorexia. This can lead to 

performance deficiencies over longer periods of time. A satisfaction survey was also 

administered using the 5 point Likert scale. Although taste, texture, variety, quantity, 

saltiness, sweetness, density or fullness, digestibility, and overall adequacy were rated 
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generally high, the researchers concluded that these measurements of palatability and 

satisfaction were not directly impacting the overall consumption of the IMPs (Ahmed et al. 

2019). 

Other research has shown that acceptance of rations can change with time and repeated 

exposure. Hirsch et al. (2005) found that making improvements to MREs leads to a short-

term increase in consumption. Introducing a novelty menu increased consumption. At the 

same time, familiarity with a product also increased consumption slightly. However, 

regardless of the changes made, with longer-term repeated exposure, consumption began 

to decrease. This study concluded that any further modification directly to MREs would 

not have a significant long-term impact on increasing overall intake (Hirsch et al. 2005).  

To summarize, measuring liking can be useful tool in determining overall 

acceptance, but the context of the military eating experience is complex and consumption 

levels may provide better insight for overall acceptability of rations for soldiers. Future 

research is needed to better understand long-term exposure to military rations.  

2.4 The dining experience 
 

It is imperative that food is not the only factor when examining food intake – 

context is equally important. The dining experience is composed of a three-way 

interaction amongst the person, the food, and the environment. The following sections will 

break down the dining experience and explore the importance of understanding the 

connection of the person eating, the food being consumed and the conditions surrounding 

that eating experience. 
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2.5 People 
 

The person component of the dining experience refers to the individual 

experiencing the actual meal. The individual is the one eating the food and deciding if it is 

acceptable or not. Under normal circumstances, the average person has autonomy over 

food choice. In the scope of the military, members have less personal freedom when it 

comes to food. The only real choices they have are if they choose to eat and how they 

choose to react to the food and dining experience. Even this choice is limited, because 

eating is critical to maintaining health and performance, which is essential for performing 

duties within the military. Due to the necessity of sustenance, the soldier will often end up 

eating, even if they do not enjoy the food. This factor is one of the reasons why liking and 

intake are not always aligned for military personnel.  

Sensory and cognitive perceptions make humans unique and complicated. Each 

soldier possesses their own set of taste buds, but they can no longer control the food being 

served or the environment in which it is being served. Personal taste preferences can also 

be rooted in cultural differences. As an example, some soldiers are accustomed to 

experiencing and preferring more spice in food over others. This individuality makes 

universal acceptance very challenging. Familiarity of a food product generally promotes 

comfort and increased acceptance of a product (Jang and Kim 2015; Torrico et al. 2019). 

Over time, however, this notion of familiarity can easily become monotonous and boring. 

There will be a loss of interest and a decrease in acceptability (Köster and Mojet 2016). 

There is a balance between providing familiar products and also providing variety and 

stimuli.  
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2.6 Food 
 

Food makes up a large part of the dining experience. When people eat for pleasure, 

there are sensory properties that are important in contributing to that experience. 

Appearance is the first thing to trigger a response. It has been found that the 

appearance of a food affects perception of attractiveness and willingness to try it (Michel 

et al. 2015). IMPs are served directly in an opaque retort pouch; therefore, little of the 

appearance is shown and may not be an important factor in willingness to consume.  

A factor that may be of greater importance is the temperature of food. Temperature is 

known to affect sensory properties of food such as flavour, texture, and odour. People 

have distinct preferences for the temperature at which food is served (Engelen and Van 

Der Bilt 2008). Research has shown that acceptability of rations is known to increase with 

an increase in temperature (Lester and Matthew Kramer 1991; Hirsch et al. 2005). Hirsch 

et al. (2005) also found that food was consumed in higher amounts when heated.  

 Heat can cause volatiles to be released, which contribute to the perception of 

flavour of food. A good example of this can be observed with coffee. Coffee served below 

44ºC exhibits more mild flavour profiles, and the absence of a roasted flavour. Coffee 

served above 50ºC exhibits more intense flavour profiles, including more roasted and 

bitter notes (Steen et al. 2017).Along with heat releasing flavour volatiles is also aromal. 

The release of aromatic compounds results in higher concentrations reaching the nose. 

Elite athletes reported that olfactory properties of a food can influence liking (Pelly et al. 

2018).  

Temperature can also cause changes to the texture of food (Bayarri et al. 2012). For 

example, heat can alter the viscosity of a food product and can cause the melting of fats. 



	
	
	

20	

Research has shown that texture changes to food can affect acceptance for some, but not 

in others. A study examining the acceptance of blue cheese at two different temperatures 

found that half the participants preferred the texture of cheese hot and the other half did 

not have a preference between the two different temperatures (Bord et al. 2017). 

Pramudya and Seo (2018) explained that hedonic ratings of foods are generally highest 

when the food is served at the temperature at which it is normally consumed. 

Consideration should be given to the expectation of serving temperature when testing 

acceptability of military rations. Operating conditions in the military are outside the realm 

of a normal dining experience; therefore, the food may not be consumed at the ideal 

temperature. It was noted that in real life situations, many foods and beverages are 

commonly consumed over a wide range of temperatures because they are associated with 

concurrent activity such as office work or social gatherings (Pramudya and Seo 2018). 

This can also be applied to the military, as it is rare that an IMP is eaten at one 

temperature and in one sitting without concurrent activity.  

2.7 Environment 
 

The relationship between a person and food is clear and undeniable in the eating 

context and dining experience. Research conducted on military rations in the 1980s 

focused on these two factors alone (Meiselman and Schutz 2003).  It is becoming clearer 

that the environment and situation play an arguably equally important role in influencing 

how eating is experienced.  

It has been found that if restaurant food is served in two different settings – a 

restaurant and an institutionalized setting – the food is ranked higher for flavour, texture, 
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colour, and overall acceptance in the restaurant. This example implies that there are other 

factors than food involved in a dining experience. (Meiselman et al. 2000). 

The typical dining experience is different than an institutionalized setting such as 

in the military. There is freedom of food choice, time, and space. When feeding a captive 

audience, one must find a way to feed these individuals a calorie and nutrient dense meal 

in a relatively compact format. Soldiers must have energy dense food because they have 

high-energy needs and little space to carry large amounts of food on their backs. Food is 

just one component of all the equipment a soldier is responsible for carrying, therefore, it 

is important the rations be compact in both volume and weight. Along with all these 

stipulations, it is also of high importance to concurrently maintain nutrition, palatability 

and stability (Fox et al. 1988).  

It is important to note that the majority of food acceptability testing has been 

conducted in a lab setting, testing food that can easily be differentiated as extremely 

desirable or extremely undesirable. These conditions allow acceptability and liking to be 

highly associated. However, it has been found that in a more natural setting, acceptability 

is not the primary factor influencing to choice and intake. When it comes to military 

research, IMPs are almost exclusively consumed in the field; therefore, they must be 

tested in the environment in which they will be consumed. The field introduces many 

more considerations, such as the weather and temperature, the terrain, the nature and 

demand of the mission, the attitude of the leader, the time spent in the field, as well as 

concerns about missing family at home and other responsibilities.  

The environment also encompasses external factors such as other people. Peers can 

be very influential; if other military members express a negative attitude towards rations, 
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it can affect individual expectations. This can lead to discouragement of consumption 

(Meiselman and Schutz 2003). 

While there has not been a great deal published regarding the military eating 

environment, it may be possible to look at other eating environments to identify factors of 

importance for food consumption. For instance, there are some parallels in food provision 

between the military and hospital patients. Consumers (soldiers and patients) both require 

energy and nutrient dense food in a compact format. Within both environments, there is 

little in the way of choice, as the food is being provided by an institution and must aim to 

provide universality of acceptance all while considering varying demographics of 

preference and need.  Within hospitals, patient food satisfaction is driven first by food 

quality and second by the service (Hartwell et al. 2016). Food tastiness and temperature 

ranked high within the food category. Eating in a hospital setting was also an important 

factor, but was not shown to be statistically significant. Research in these other 

institutionalized settings may provide useful information that can be translated to the 

military context because the effect of environmental and situational conditions on food 

consumption is challenging to capture, specifically in a military deployed setting.  

According to Farina et al. (2017), deployed settings are generally more austere 

than living conditions in the US. Austere conditions may include, but are not limited to, 

harsh environments, such as the desert or the arctic. Soldiers may be sleeping in tents or 

without any shelter at all. There is likely no access to fresh food or refrigeration and the 

surrounding environment has the potential to be very dangerous (a war zone). These 

conditions will influence the way in which food is consumed: most likely done outdoors, 

while moving instead of sitting in the safety of a home at a kitchen table. Due to these 
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environments being completely stark, it is evident that laboratory research can only go so 

far to provide guidance for the refinement of military rations and understanding the field 

dining experience. Further research needs to be focused on field and deployed settings to 

capture the most “true to experience” data. 

 One of the few studies examining consumption of a strict MRE diet over 34 days 

showed no compromise of nutritional status. Though, the rations were not consumed in 

high enough amounts to maintain adequate nutritional status over a longer period of time. 

Reasons for low intake were not related to overall acceptability, but rather other 

confounding factors. Some factors included small portion size of food that was well liked, 

no consistent or scheduled meal times, and a loss of appetite (Fox et al. 1988). A further 

study conducted successive testing on MREs in the field and a laboratory setting. 66% of 

rations were consumed in the field, which was consistently lower than in the lab setting. 

Interestingly, although the soldiers ate less, they rated the main entrées higher in overall 

liking in the field (Meiselman and Schutz 2003). Conversely, other research has indicated 

that soldiers will often eat because they have to and not because they want to. The rations 

may have low liking but out of necessity are consumed regardless. Military function is 

framed much differently than the leisurely dining experience of the average person (De 

Graaf, Kramer, et al. 2005).  

A recently developed framework explaining adult food choice named DONE 

(Determinants of Nutrition and Eating Behaviour) breaks down factors contributing to 

food choice into 4 sections: individual, interpersonal, environment, and policy factors 

(Pelly et al. 2018). Understanding food choice is a continual process and, as with the 

evolution of including the environment into the evaluation of choice, may bring new light 
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into incorporating food policy going forward for the Canadian military. The dining 

experience is more than just a person sitting down and eating. From a military perspective, 

accessibility and operability are very important when analyzing the eating experience of 

rations. Does the packaging support the soldier in easily accessing the food? Can some 

components be eaten easily on the go? Are the utensils conducive to the type of food 

provided? These factors are just as important as the recipe in the retort pouch. 

 

2.8 Conclusion 
 

Literature to date is limited within the Canadian context of military rations. That 

which does exist is primarily focused on US MREs. It is evident there is a complex 

relationship amongst the soldier, the food, and the environment as part of the eating 

experience. High acceptability can be associated with higher intake, but some research has 

found the opposite to be true. There are several confounding factors that can contribute to 

the overall consumption of military rations. The most valid studies are conducted in true 

field conditions. Nonetheless, additional, extensive research is still required. Therefore, 

identified gaps in the literature include Canadian-specific studies, more robust field trials, 

and a more in-depth understanding of military unique factors that can influence the dining 

experience for the soldier. This research will strive to examine some of these gaps, 

specifically related to the affects of temperature and how the environment and context can 

influence both acceptance and consumption.  
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Chapter 3: Methods 
 

In order to meet the stated objectives, the methods will be divided into two sections. 

The first will be methods related to meeting the first objective of examining the effect of 

temperature on liking and the second section will be methods related to meeting the 

second objective of measuring potential relationships between plate waste and liking in a 

realistic field environment. 

3.1 Effect of temperature 
 

At this time, sensory testing in the Canadian military does not capture feedback of 

liking of IMPs at different temperatures. Although it is ideal for the ration to be warmed 

up, it is common for soldiers to consume the product at ambient temperature due to lack of 

time or means to heat the food. Temperature can alter sensory properties of the food, and 

in turn, may affect acceptability. This trial will address the first objective of determining 

and examining the effect of temperature on liking and acceptability of IMPs with military 

members. 

3.1.1  Subjects 
 

Trials occurred in three different locations, between July and October 2018. Group 

A was comprised of 60 CAF Regular Force personnel who were recruited through the 

military Chain of Command at (CFB) Canadian Forces Base Petawawa, ON. Group B was 

comprised of 10 CAF Reserve Force personnel recruited at the 11th Field Artillery 

Regiment in Guelph, ON. Group C was comprised of 10 CAF Reserve Force personnel at 

the 11th Field Artillery Regiment in Hamilton, ON. Participants consisted mainly of young 
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Combat Arms soldiers. This demographic was targeted because those serving in Combat 

Arms trades are the most frequent consumers of IMPs.  

Due to participant dropout, incomplete surveys or dietary restrictions, data from 43 

participants was included in the analysis. No compensation was provided for participation, 

as all participants conducted the trial as part of regular working hours. 

3.1.2  Product selection and questionnaire development 
 

IMPs were evaluated and selected for further testing through preliminary work 

conducted at the University of Guelph as outlined in the flowchart in Figure 1.  

  
 Figure 1: Flowchart of preliminary testing and questionnaire development 
 

The NCRP supplies approximately 20 main menu items (also referred to as 

entrées) in rotation per year. Those included on the menu for 2018 are shown in Appendix 

2, and from these, 7 were selected for testing with military personnel. To select these 
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products, all 20 main menu items that were in rotation for 2018 were tasted by 3 people to 

categorize them into broad groups: stew, pasta, meat, meat and potato, miscellaneous, and 

beans (see Appendix 3). These themes were selected based on similar main ingredients or 

styles of food. Notes were made on every food product with regard to their flavour, 

texture, and overall palatability (see Appendix 4). The 7 items that were selected (at least 

one from each of the identified categories) represented a broad spectrum of styles, flavour, 

texture, and overall predicted liking. Historical sensory liking data collected between 2008 

and 2017 was also examined to see how certain menu items were rated in previous years, 

as shown in Appendix 5. 6 of the menu items that were screened were found in the 

historical data and the liking results were also used in selection of items to test with 

military personnel. Items were selected that had been previously identified as well-liked 

and others that were less liked.  

After selection of the initial products, a small group of students and staff (n=5) in 

the Food Science Department sampled the 7 selected products. The purpose of this 

exercise was to confirm the choice of the 7 products based on the selected categories of 

stew, pasta, meat, meat and potato, miscellaneous, and beans. Not only was liking 

evaluated, but notes were also made once again on flavour, texture, and other sensory 

properties. Based on responses, 6 products were selected for further testing: Lamb and 

Vegetable Stew, Chicken and Sausage Jambalaya, Lasagna, Scalloped Potatoes and Ham, 

Shepherd’s Pie, and Poutine. 6 products were chosen instead of 7 in order to help prevent 

fatigue from sampling. The NCRP was then contacted to order the selected rations in bulk 

for the full trial. Unfortunately, the rations available for research are drawn from the 

leftover stock each supplier has from production that year. Therefore, not all food 
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products were available in the volume that was required for the trials. To accommodate 

this, substitutions were made as follows: Chicken and Sausage Jambalaya was replaced 

with Indian Chicken, and Shepherd’s Pie was replaced with Chili. 

After product confirmation, a second bench-top tasting session was conducted at 

the University of Guelph to develop a modified questionnaire that included the original 9 

point hedonic scale typically used during testing as well as a section for CATA. The 

standard sensory questionnaire currently used by the CAF does not utilize CATA, as 

shown in Appendix 6. A small group of students and staff (n=4) from the Food Science 

Department who were knowledgeable in sensory evaluation provided feedback and 

recommendations on descriptors to include in the modified questionnaire, as shown in 

Appendix 7 for both French and English versions.  

	

3.1.3  Experimental design 
	

The official trials occurred in garrison in an indoor cafeteria-style setting. Group A 

was set-up in a dining hall and Group B and C trials occurred in an available room in each 

respective armoury. All testing was completed using a cross-over experimental design 

(Appendix 8). For this, the participants were evenly distributed into two groups. Group I 

was served Lamb and Vegetable Stew hot directly out of the retort pouches. Group II was 

served Lamb and Vegetable Stew at ambient temperature directly out of the retort pouches. 

This method was followed for all six products. Each participant in Group I received all six 

products hot the first day and each participant in Group II received all six products at 

ambient temperature the first day. Day one of the trial was complete after all six products 

were sampled and participants filled out the survey. Participants were asked to come back 
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the second day to test samples of the opposite temperature as they received on the day 

prior. On day 2, Group I was served all entrées at ambient temperature and Group II was 

served all hot entrées. For simplicity, the two groups were referred to as hot and cold. It 

must be noted that the food was not actually at a cold temperature, but instead at room or 

ambient temperature. When respondents commented, they used the words hot and cold. 

The two sessions were completed either one day apart or one week apart, depending on 

availability and scheduling with each group. 

3.1.4  Sample preparation and presentation 
 

On each day of testing, participants were placed at long tables in the cafeteria, all 

facing forward to be able to receive verbal and visual instructions. This set-up also 

encouraged individual response and reduced the possibility of participants copying down 

the same answer as the person next to them. The research was approved by the University 

of Guelph Research Ethics Board (REB 18-12-017) and each participant was given an 

information sheet with listed ingredients, as well as a consent form to read, understand, 

and sign (see Appendix 9 and 10). Verbal instructions were given to explain the purpose 

of the study, as well as the expectations for participation. It was emphasized that 

participation was 100% voluntary and choosing to participate or not participate would 

have no consequences on their performance evaluation and career. It was communicated 

how valuable each participant’s feedback is and how it will be directly relayed to the key 

decision makers. 

All food was prepared in the same manner, but there were different groups of 

people preparing it for each location. Group A had five trained military cooks designated 

to assist with the trial. They were responsible for heating the ration pouches. They also 
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helped distribute the food to the participants. University students assisted trials with 

Group B and C and they were responsible for heating and distributing pouches. The 

samples that were consumed at both ambient and hot temperatures were tasted in the 

following order: Lamb and Vegetable Stew, Indian Chicken, Lasagna, Scalloped Potatoes 

and Ham, Chili, and Poutine. During testing, the hot rations were served at 65.5 ºC +/- 5 

ºC. Ambient temperature was 21 ºC. 

3.1.5   Sensory questionnaire 
 

For each sample, participants were provided with a sensory questionnaire that 

asked about overall liking, as well as liking of appearance, flavour, and texture, using the 

9 point hedonic scale, as shown in Appendix 7. Participants were directed to take a 

spoonful of the product from the pouch and rate the appearance of the product prior to 

taking a bite. Flavour, texture, and overall liking were measured after tasting a spoonful of 

the product. CATA questions were used to capture descriptors of flavour and texture 

present in the food. Flavour terms included: sweet, spicy, salty, flavourful, bland, 

aftertaste, and artificial. Terms in relation to the texture of the meat included: moist, dry, 

tough, and no words apply. Terms in relation to the texture of the gravy or sauce included: 

thick, runny, and no words apply.  

An optional comment section was available for participants to comment on each 

product. The final page of the survey included an area to capture recommendations for 

additional condiments and items to accompany the entire IMP (i.e., hot sauce, hamburger 

bun etc.). Each participant was asked to rank his or her top three rations they have ever 

tried in their career, as well as their least favourite. This information will be used to 
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understand the type of food that is universally liked by the masses, as well as what items 

are not acceptable and should be considered being removed from rotation completely.  

3.1.6  Data analysis 
 

All data were analyzed using Microsoft Excel and XLStat. Pivot tables were 

created to look the frequency of responses for liking of appearance, flavour, texture and 

overall liking. Pivot tables are charts that summarize larger sets of data. These tables were 

examined to see if there was a split population among any of the six products. A split 

population occurs when responses from participants are divided in an extreme manner (i.e., 

50% of respondents extremely disliked a product and the other 50% extremely liked the 

product). It was determined that there was no significant split population among responses. 

Differences in liking of each attribute as well as overall liking between ambient and hot 

samples were determined using a t-test. Means and standard deviations were also 

calculated.  XLStat was also used to analyze the CATA data by creating contingency 

tables to express the frequency of responses for each descriptor. This data was translated 

into a bar chart – one per product. Cochran’s Q test was conducted to provide the p-values 

for CATA between hot and ambient temperature. The intent was to determine if there was 

a significant difference in responses in relation to temperature. 

The optional comment section was broadly analyzed by grouping like comments 

together (positive, neutral, and negative/recommendations). The additional information 

captured on the final page of the survey was analyzed by calculating frequencies of 

responses. Outcomes of this analysis will be used to provide simple tools to the CAF to 

help improve accuracy of sensory evaluation in the future. 
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3.2 Plate waste and acceptability in a field environment 
 

Research involving combat rations is limited within the military field environment. 

It is challenging to capture feedback in realistic conditions due to the nature of military 

operations. Studies that have been able to run testing in the field have shown significant 

differences in responses between field and laboratory settings. The gold standard is to 

conduct research in as close to real life situations as possible, in order for outcomes to be 

most applicable to the consumers. Traditionally, IMPs are tested in an indoor cafeteria-

style setting. Additionally, there is contradictory evidence that there is a correlation 

between how much a consumer eats and how much they like the food. Some evidence 

shows that the more a consumer likes a product, the more they will consume. Other 

research has shown that there may not be a direct correlation between intake and liking 

because of other influences, such as the environment. The military working environment 

poses unique challenges that may influence intake and acceptability. This trial was 

conducted in the field to address the second research objective of determining relations 

between plate waste and acceptability of IMPs in true to life conditions. 

3.2.1  Subjects 
 

Trials occurred in two different locations, between December 2018 and January 

2019. Group A was comprised of 19 Royal Canadian Mounted Police (RCMP) personnel 

working on the range of CFB Borden, ON. The RCMP is considered a paramilitary 

organization and conducts field training and operations much like the CAF. They are 

typically issued MREs for feeding in adverse conditions, as IMPs are restricted to military 

use only. For the purpose of this research, permission was given to test IMPs with RCMP 
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members. Group B was comprised of 13 CAF Reserve Force personnel from the 48th 

Highlanders Regiment (Greater Toronto Area), training in CFB Meaford, ON. Group C 

was comprised of 26 Reserve Force personnel from the Royal Highland Fusiliers of 

Canada (Cambridge), training in Meaford, ON. Group B and C consisted mainly of 

Combat Arms soldiers. There was one female participant each in Group A and B. No 

compensation was provided for participation, as all participants conducted the trial as part 

of regular working hours. 

3.2.2  Experimental conditions 
 

Trials were designed around integrating into units that were conducting pre-

planned military (or paramilitary) outdoor training exercises. Group A conducted training 

over the course of an entire day during the winter. Group B and C conducted training over 

the course of a weekend, during a severe winter weather warning. These participants were 

allocated IMPs for the duration of the weekend exercise, outside of the research study.  

The actual trial occurred over one meal (midday). Participants were issued IMPs 

for the designated lunch break meal. Each IMP comes in a larger box of 10 different meals. 

Every box has a variety of menu items, sorted by Breakfast or Lunch/Supper. Due to the 

varying nature of the boxes, participants did not receive all the same IMPs. This is 

reflective of normal operations, as the box will always be delivered in a ‘variety pack’. 

Instructions were given to consume the ration pack without restriction, how the soldiers 

would normally consume the food during a field exercise. Group A and B consumed their 

meals at tables inside a small heated building. Group C consumed their meals on the 

ground, inside a 10-man tent. 
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Along with information and consent forms, surveys were distributed for each 

participant to answer questions while they were eating related to the overall liking of the 

IMP, as well as questions relating to how tired or hungry they were prior to eating 

(Appendix 11, 12 and 13). All leftovers and packaging of the IMPs were collected and 

weighed the following day. 

3.2.3  Sample preparation and presentation 
 

The IMPs for Group A were ordered in advance and picked-up at CFB Borden. 

Group B and C ordered their own IMPs in advance, as they required enough food for the 

entire weekend, in addition to the research trial. For this particular exercise, all 

participants had the opportunity to heat their ration packs and participants were 

responsible for heating their own food. Clear verbal instructions were given to explain the 

purpose of the study, as well as the expectations for participation. As with the previous 

trial, it was emphasized that participation was 100% voluntary and choosing to participate 

or not participate would have no consequences on their performance evaluation and career.  

University student assistants distributed information and consent forms, as well as 

surveys. Once the meals and surveys were finished, the students helped collect all surveys 

and leftover food and packaging into individual large ziplock bags to be transported back 

to the university. The following day, all leftovers were weighed using a food scale in the 

Food Science Sensory Laboratory. Weights were recorded in grams to the nearest 

hundredth, and matched to each survey for later analysis. 
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3.2.4  Sensory questionnaire 
 

The questionnaire used for this study was designed to be simplistic and quick to 

complete, as shown in Appendix 11. It was important for this trial to be as least intrusive 

as possible, especially in a training environment. The first two questions asked how tired 

and hungry the participants were prior to consuming the IMP. Responses were captured on 

a 4-point category scale, ranging from ‘exhausted’ to ‘full of energy’ for tired and 

‘starving’ to ‘I couldn’t eat another bite’ for hungry. The next two questions asked about 

overall liking and if the participant would eat it again. Responses were captured on a 5 

point category scale, ranging from ‘extremely dislike’ to ‘extremely like’ for liking and 

‘never’ to ‘definitely’ for eating again. The following two questions used CATA to 

understand some reasons why the participant did or did not finish the entrée. Participants 

were asked if some uneaten components of the IMP were saved for later (and if so, what 

were the items). Soldiers will often pack more portable items, such as trail mix or beef 

jerky to consume while on the move and they were asked to indicate if they brought food 

and, if so, what food they brought with them in the field, outside of the IMP. There was 

also an optional section to provide overall comments on the IMP tried that day, or any 

other feedback about IMPs in general. This information will be transmitted directly to the 

NCRP for potential product improvements. 

3.2.5  Data analysis 
 

All data were analyzed using Microsoft Excel. Pivot tables were created to look at 

the frequency of responses for fatigue levels, hunger levels, overall liking, as well as 

likeliness of eating the product again. These tables were examined to see if there was a 
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split population among any of the responses. It was determined that there was no split 

population among responses. Understanding the reasons why participants decided to eat or 

not eat the IMP was also determined by calculating the frequency of responses. This data 

was translated into a bar chart – one per question. If participants chose the option ‘other’, 

they had the opportunity to elaborate by making a comment. All comments were broadly 

examined to determine if there were common reasons for eating or not eating the product 

outside of the given options. Determining if participants brought food with them to the 

field was determined by calculating the frequency of responses.  

All leftover food and packaging were collected and weighed. Each IMP is 

approximately 900g +/- 200g. The IMPs served to Group A were accessible prior to the 

trial and were weighed to determine the exact weight of the full IMP. The IMPs served to 

Group B and C were not accessible prior to the trial. Therefore, the average weight of 

900g was used for these products. The net difference between the full IMP and the 

leftovers was calculated to determine amount actually consumed. The average amount 

consumed in grams and standard deviation were also calculated. This was complimented 

by recording a visual assessment of the amount consumed in each entrée retort pouch 

(fully, 3 quarters, 1 half, or none). R2 was calculated to determine if there was a correlation 

between the amount of food consumed and the liking of the product.  

Pivot tables were created to determine if fatigue and hunger contributed to liking, as 

well as amount consumed. The optional comment section was broadly analyzed. 

Outcomes of this analysis will be used to help the CAF better understand the impact that 

external factors have on the dining experience.  
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Chapter 4: Results and Discussion 
	

The results from each of the two phases of research are presented in two sections. 

The first section discusses the data from the trial examining the effect of temperature on 

liking and the second discusses the data from the trial measuring relation of plate waste 

and liking in a realistic field environment. A discussion of the analysis of all data is 

presented, along with the implications of the outcomes of this research. 

4.1 Effect of Temperature  
	

Main results show that there is a significant effect of temperature on liking of 

IMPs. The mean liking, regardless of product, was shown to be significantly different 

between food served hot and food served at ambient temperatures, as shown in Figure 2. 

Mean overall liking scores were close to “neither like nor dislike” for products served at 

ambient temperature and close to “like slightly” when tested warm. When broken down by 

product, all products, except for Lamb and Vegetable Stew showed significantly higher 

liking scores when eaten warm in comparison to when eaten at ambient temperature. 

Comments made about specific products are shown in Appendix 14. 

 

 

 

 

 

 

              	
    Figure 2: Effect of temperature on liking of sensory properties 
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4.1.1  Liking 
	

Currently, the military uses the number 6 or “like slightly” on the 9 point hedonic 

scale as a benchmark passing score for IMPs. This passing score was selected as IMPs are 

designed to meet the needs of a soldier. However, it is still important that the product is at 

the very least moderately enjoyed for morale. Products that are rated above 6 are 

considered to be acceptable, and products that were rated below 6 are considered to have 

low acceptability. The Lamb and Vegetable Stew, Chili, and Indian Chicken were all well 

accepted. The Lasagna, Poutine, and Scalloped Potatoes and Ham were not well accepted. 

More details about the liking of the individual products will be discussed as follows. 

For the Lamb and Vegetable Stew (Fig 3A), mean overall liking scores were 

between “like slightly” and “like moderately” for ambient temperature and “like 

moderately” when heated up. Several comments from participants indicated that they 

enjoyed the product at ambient temperature. Some even said it tasted better cold. This may 

be because lamb has a distinct ‘lamby’ or ‘gamey’ taste that is not as familiar as beef. The 

strong flavour of the meat is more subdued when it was not heated. It was rated highly for 

appearance while at ambient temperature, and also well rated for flavour, texture and 

overall liking. With this product being well-liked overall, it is an indication that it is a 

good entrée to continue to produce for IMPs, as it is acceptable while both hot and also at 

ambient temperature. 

Chili was highly rated for flavour, texture, and overall liking, as shown in Fig 3B. 

Mean overall liking was between “like slightly” and “like moderately” at ambient 

temperature and between “like moderately” and “like very much” when heated up. Chili 
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was highly rated and well accepted, largely for meeting soldier expectations. Although 

enjoyed more when hot, it is so well liked that it is deemed acceptable to consume at both 

temperatures and should be continued as a staple entrée. 

Mean overall liking of Indian Chicken was rated “like slightly” for ambient 

temperature and “like moderately’ when heated up (Fig 3C). The appearance and texture 

did not meet a passing mark of 6 when consumed at ambient temperature. Appearance is 

not as important as flavour and overall liking, as the entrées are eaten out of a retort pouch. 

Although the texture was not desirable when at ambient temperature, positive comments 

indicated the flavour to be enjoyable. Indian Chicken would still be considered a generally 

well-accepted product as the flavour and overall liking were well rated. 

Generally disliked products included Lasagna, Scalloped Potatoes and Ham, and 

Poutine. Mean overall liking of Lasagna was rated “dislike slightly” (Fig 4A) and was 

most commonly described as being bland. Regardless of liking differences between hot 

and ambient temperatures, it is evident Scalloped Potatoes and Ham is also not considered 

acceptable (Fig 4B). It is important to note this product was removed from the menu in 

2019.  Although no split population occurred, Poutine was mostly disliked with a few who 

loved it, making it a more controversial product (Fig 4C). Mean overall liking rated 

“dislike slightly” for ambient temperature and “neither like nor dislike” when eaten warm. 

Comments surrounding this IMP indicated interest in the concept of a poutine, but it was 

not executed well enough to meet expectations. Many suggestions were made on 

ingredient and texture changes. This is a product that needs to be examined further to 

better understand why there is a trend towards being a polarizing product based on the 

liking scores. 
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Figure 3: Effect of temperature on liking of sensory properties: A: Lamb       
and Vegetable Stew, B: Chili, C: Indian Chicken 
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Figure 4: Effect of temperature on liking of sensory properties: A: Lasagna, 
B: Poutine, C: Scalloped Potatoes and Ham 
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4.1.2  CATA and comparison to liking 
	

Contingency tables were created to display frequency of responses related to the 

CATA sensory properties. These responses help identify what properties are present in all 

6 sampled IMPs. A Cochran’s Q test was conducted to show if there was a significant 

difference in responses between ambient and hot temperatures. The significant values are 

displayed as asterisks in Fig 5A-5C. Overall trends were as predicted. The gravy or sauce 

texture became runnier with heat and remained thicker at ambient temperature. The meat 

generally became moister and less tough when heated. Flavour was enhanced and 

increased with heat. Spiciness increased with heat. Artificial flavours were noticeable 

within some IMPs at ambient temperature.  

Sensory property frequency response data was then compared to liking responses, 

along with participant comments, for all 6 IMPs. The purpose of this was to gain a more 

encompassing understanding of why soldiers preferred certain products and disliked 

others. The relations made between liking, CATA frequency and comments will be used 

to understand food preference trends and improve individual products.  
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Figure 5: Frequency of attributes selected based on temperature of food served: A: 
Lamb and Vegetable Stew, B: Lasagna, C: Poutine 
 

Lamb and Vegetable Stew data showed significant differences in responses in several 

properties (Fig 5A). Spiciness, saltiness, meat moisture, and gravy runniness were 

perceived in hot rations but not ambient. Aftertaste, meat dryness, and gravy thickness 

were more often perceived in ambient temperature rations in comparison to hot. A high 

frequency of respondents indicated the IMP to be flavourful and spicy. Flavour and spice 

were generally considered positive attributes within this participant group, and this was 

confirmed through the liking scores. One participant mentioned they preferred the product 
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cold because it suppressed the spiciness and instead brought out more flavour. A few 

members thought the IMP was too spicy, but there will always be a difference in spice 

threshold and preference among individuals. Participants frequently reported saltiness. 

This response was to be expected, as IMPs have a high sodium content (the minimum 

content is 2,300 mg). However, some comments indicated it was too salty for their liking. 

Others mentioned the product was equally as good when hot and when at ambient 

temperature. The CATA responses indicated a runny sauce when the IMP was hot. 

Comments indicated that most participants preferred the thickness of the gravy when it 

was at ambient temperature. These results help explain why this IMP did not have 

significant differences in liking between serving temperatures because there were 

attributes soldiers enjoyed when hot and some attributes enjoyed at ambient temperature. 

Recommendations mainly involved adding more vegetables, potatoes, and meat, along 

with increasing the thickness of the gravy. Although there were some sensory changes to 

the product, the liking was fairly high for both temperatures. This type of product would 

be excellent to examine further for product development, to understand what exact 

ingredients, components and textures are desired in a well-accepted IMP. 

Chili was largely perceived as flavourful with moist meat and thick gravy. 

Spiciness and meat moisture were perceived more in hot products than ambient. The meat 

was drier when at ambient temperature (see Appendix 15). Based on liking results, Chili 

was very well rated among the 6 IMPs tested and this product fared well at both 

temperatures. Data shows that the texture and flavour combination contributed to making 

the product well liked. Positive comments included “really good” and “has my approval”. 

The taste of this chili is similar to what would be found out of a can. Therefore, it was a 
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product of familiarity or comfort for most participants. One comment said “actually tastes 

like the description”. Expectation of how a food will taste can influence how a meal is 

experienced and enjoyed (Fox et al. 1988). Negative comments were limited to 

recommendations to add ingredients such as cheese (this was a reoccurring comment), 

onions, mushrooms, beans, and more spices. Chili has consistently been a favourite IMP 

over the years, as it appeals to the majority of military consumers. 

Data showed only minor changes to the sensory properties of Indian Chicken at 

different temperatures. It was perceived to have an artificial flavour, and thicker gravy  

when at ambient temperature. When it was heated, the gravy was runnier (see Appendix 

15). CATA results show a high presence of flavour, and the liking scores show 

participants enjoy the abundance of flavour. Comments describe the product as having 

great flavour and aromatics, which is supportive of the data. Recommendations include 

making the product spicier (the sauce was more sweet than spicy). The chicken was 

dry/tough, especially when not heated and the gravy was too runny when heated, but these 

comments were made for both temperatures.  

Lasagna was perceived to be flavourful when hot, and blander and possess an 

aftertaste when consumed at ambient temperature. When heated, the meat was perceived 

to be moist and dry (Fig 5B). There was a significant difference in liking between hot and 

ambient temperatures, with the unheated IMPs being poorly accepted. However, 

regardless of temperature, the lasagna was still considered to be a very bland IMP, and 

along with it came an abundance of comments. Blandness was generally considered a 

negative term, but a few participants indicated that the bland flavour was desirable. 

Overall, the lasagna was moderately disliked and the mean liking scores did not pass the 
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standard score of 6 (aside from appearance when served hot). Some described the dish 

similar to a giant piece of ravioli and would prefer different pasta to be used that would be 

easier and more enjoyable to eat. When filling out the CATA data, some participants 

chose the option ‘no words apply’ to describe the sauce. They had a difficult time 

describing the viscosity of the sauce because they perceived there to be little to no sauce in 

the dish. Adding more sauce and meat was suggested, as well as increasing flavour. Mild 

flavour such as Italian seasoning may also contribute to improving the acceptability of this 

dish. 

The Scalloped Potatoes and Ham was reported to have a change in thickness in the 

sauce with a difference in temperature (see appendix 15). The sauce was very runny when 

heated and thick when at ambient temperature. No other attributes showed a significant 

difference in prevalence between temperatures. Overall, the CATA responses show the 

product being fairly moist and salty. The Scalloped Potatoes and Ham had low mean 

rating for all sensory attributes, as well as overall liking. Out of the very few positive 

comments, one participant said they enjoyed that there was less sauce and more items to 

chew. Some said it was an overall good product if the cheese sauce could be thicker. 

Liking results reflect this IMP was disliked when eaten at ambient temperature and was 

only mildly palatable when heated. The smell was off-putting, and the flavour was 

described as anything from ‘silly putty’ to ‘old milk’ to ‘vomit’ to ‘chemical’ to ‘banana 

medicine’. Over 50% of participants indicated an artificial flavour to the IMP when 

consumed at ambient temperature, and this was also reflective in the comments. Overall 

low acceptance results were mirrored by the soldiers indicating they would rather not eat 

at all than have to eat this particular IMP. The sauce was described as greasy, oily, too 
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runny and resembling thin chowder. This product did not meet the passing mark for 

acceptance in any category. It can be noted that this product was not included in the 2019 

menu. 

The CATA results for Poutine showed an increase in meat moistness and gravy 

runniness when hot. It was reported to be bland, with drier and tougher meat when at 

ambient temperature (See Fig 5C). When comparing these results with the liking scores, 

trends became clear in relation to identifying attributes that impact liking. Poutine was 

arguably the most controversial product. Some respondents liked the product and others 

very much disliked it. Unfortunately, it did not meet the expectations the soldiers had of a 

conventional poutine. Liking scores show it was not well accepted while at ambient 

temperature. Although it was much better when hot, most said it did not resemble a 

poutine. Participants could not differentiate between the cheese and chicken. Most would 

prefer the chicken to be completely removed as it did not enhance the product and was 

commented as being quite dry. Instead, more cheese was requested to improve this IMP. 

CATA responses indicated the IMP to be very salty and the gravy to be runny. The 

comments mirrored these results, with negative connotations. The fries had a strange 

texture and some suggested replacing with a different style of potato. Some participants 

recommended completely removing the IMP from rotation.  

4.1.3  Gender and time in service 
	

Often during consumer studies, it is important to collect demographic information. 

Only one demographic detail was captured from the population recruited for this study; 

time in service. This detail can give an indication of members who are new to the military, 

versus those who may have tried several iterations of rations over the years. Of 55 
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respondents, 85% have only been in the military 5 or less years. 5% had between 6 and 10 

years of experience and 7% had over 11 years experience (see Appendix 16). This is 

important to note, as the data is skewed to the majority of participants having less 

experience in the military. It was shown that overall, those who have been in the military 

longer rated the products higher in terms of liking. This would have to be looked at in 

more detail using a greater sample size, but the trend suggests that those with more 

experience are possible more accepting of what they are offered because they have tried 

more products over the years. The IMPs have been significantly upgraded and formulas 

have been improved over the years. Soldiers with more experience possibly rated these 

products higher because they have tried rations in the past that were of much lower quality. 

In addition, familiarity of a product can influence acceptability (Jang and Kim 2015; 

Torrico et al. 2019). People have a tendency to take comfort in familiar foods and can be 

more reserved when it comes to new products and tastes. If someone has tried a product 

before, they are likely to like it more because they know exactly what to expect. The 

younger generation would have much less exposure to IMPs. They may have only tried a 

handful of new menu items. Their expectations will be higher, as they do not have much 

to compare the IMPs against, aside from home cooked or restaurant meals.  

In the future, it may be beneficial to survey specific demographics, differentiating 

between Regular and Reserve Force. Reserve Force members generally work part-time for 

the military. Therefore, they may have less exposure to the field and consuming IMPs. As 

well, it would be advantageous to compare data between participants who have consumed 

IMPs over long periods of time vs. shorter-term exposure.  
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4.1.4  Most liked and least liked products 
	

Participants ranked their top three favourite IMPs as well as their least favourite 

that they have tried over the course of their careers. Twenty percent of respondents chose 

Chicken and Sausage Jambalaya as their first choice. Chili, Indian Chicken, Shepherd’s 

Pie, Beef Macaroni and Spaghetti and Meatballs were also highly ranked, covering the 

other top 3 most frequently chosen favourites (See Table 1 for summary and Appendix 17 

for the full breakdown). The Indian Chicken and the Chili rankings confirm the liking and 

CATA responses. As can be seen from the sensory results, the Indian Chicken was highly 

rated for its excellent flavour and combination of spices. This suggests that IMPs that 

were rated high in flavour liking had ample spice and were likely to be liked more than 

those without. Chili, Shepherd’s Pie, Beef Macaroni, and Spaghetti and Meatballs are all 

common, familiar comfort-type foods in North American cuisine. IMPs that contain foods 

that are familiar meet the expectations of the consumer, and, therefore, are often well 

accepted. For example, the Chili is commonly described as being similar to Chef 

Boyardee chili out of a can. Although it is not particularly gourmet, the soldiers 

appreciated knowing the food actually tasted as advertised.  

Poutine, Scalloped Potatoes and Ham, and Salmon all tied at 18% of respondents’ 

least favourite IMP of all time. Turkey Strips with Orange Sauce was also disliked by 11%. 

IMPs that were generally less accepted were those that had a description that sounded 

appealing and more adventurous, but did not meet the expectations of the soldier.  

The Poutine is an example of an IMP that has great potential, but did not quite meet the 

mark. Poutine was included in the sensory trial, and prior to trying the sample, participants 

who had not yet tried the Poutine indicated that they were looking forward to trying it. 
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Unfortunately, the combination of the fries, gravy, cheese curds, and chicken was not 

executed as expected and many comments were provided to improve this IMP. Salmon is 

an IMP that has since been removed from the menu, due to its generally low acceptability.  

Capturing data about IMPs that are well liked and those that are not well liked will 

directly assist the NCRP in having a broad understanding of products that are successful 

and those that are either open for improvement or should be removed from the menu 

completely. IMP sensory evaluation is primarily focused on a handful of specific products 

going through the development and testing stages. Although there is always room to make 

general comments, it is not often that participants have the opportunity to directly 

comment on any and every IMP they have ever tried. Including this part of the 

questionnaire in future testing will be beneficial to examine overall food type acceptability 

trends. 

 

Table 1: Most and least favourite IMPs 
 
Ranking Product Response percentage 

 
#1 Favourite Chicken and Sausage Jambalaya 

Chili 
Indian Chicken 

20 
11 
9 
 

#2 Favourite Chili 
Indian Chicken 
Beef Macaroni 

13 
11 
9 
 

#3 Favourite Shepherd’s Pie 
Beef Macaroni 
Chili 
Spaghetti and Meatballs 

15 
11 
9 
9 
 

Least Favourite  Poutine 
Scalloped Potatoes and Ham 
Salmon 
Turkey Strips w Orange Sauce 

18 
18 
18 
11 
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4.1.5  Strengths and weaknesses of the study 
	

With all research, there can be strengths and weaknesses found in each study. 

Sensory testing is normally conducted when IMPs are warmed up, but since IMPs are 

often eaten at ambient temperature, it is important to understand the effect of temperature 

on sensory properties and liking. A strength of this study was the opportunity to be able to 

test the food at ambient temperature. This testing has never been done before, and the 

results provided valuable insight about how temperature differences can significantly 

affect acceptability of some IMPs. Conducting sensory testing at both hot and ambient 

temperatures will be recommended for future studies. 

A weakness of this trial would be that it was conducted in a cafeteria setting, which 

does not fully mimic a real life scenario. IMPs are almost exclusively consumed in a field 

environment; meaning capturing the dining experience in a different setting may alter the 

results. A second weakness is the number of IMPs that were tested. There are 20 different 

main entrées currently in rotation. This trial only tested 6. It would have been beneficial to 

test all 20 menu items to have a larger understanding of acceptability of all products being 

served. Nevertheless, it was not practical to test all IMPs in one session due to the risk of 

questionnaire and consumption fatigue. 

In order to successfully conduct a cross-over design, it is important for the same 

soldiers to participate on both days of the trial, to ensure they have received both 

treatments. When working the Reserve Force unit in Hamilton, the trials had to be spaced 

out a week apart. Unfortunately, over half of the participants from the first day did not 

show up for the second day because their work schedule is not always consistent, which 

meant only 4 surveys were useful for analysis.   
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4.2 Plate waste and acceptability in a field environment 
	

Conducting a field trial allowed the opportunity to capture feedback in a realistic 

environment in which soldiers actually consume combat rations. Working and eating 

outdoors, exposed to the elements, provided a perspective that cannot be replicated in a 

laboratory or cafeteria. The questionnaire was kept brief, as limited time was allocated for 

the soldiers to eat and answer questions related to their hunger, fatigue, and the food 

consumed. All leftover food and packaging was collected and weighed to determine intake 

levels. Consumption data was compared to liking data to determine if there was a 

relationship between the two. 

4.2.1  Group demographic 
	

A total of 57 people participated in this study. This sample size is a sum of three 

groups tested individually. Participants were asked about fatigue and hunger, and results 

are shown in Table 2. As a combined group, almost 50% of participants most frequently 

reported feeling tired. Another 47% reported feeling not tired. Out of 57 participants, only 

two were exhausted and zero were full of energy. With regard to hunger, 79% of 

participants most frequently reported feeling hungry prior to eating, 14% were not hungry, 

and 7% were starving. No one reported feeling so full that they couldn’t eat another bite. 

The soldiers were participating in rigorous outdoor training during winter months. 

Therefore, the most frequent responses of feeling hungry and tired coincide with the 

environmental conditions. 
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Table 2: Hunger and fatigue levels of individuals consuming rations	
	 	 	 	 	 	  

  Group A 
n=19 

Group B/C 
n=38 

Combined 
n= 57 

Fatigue levels  % (n) % (n) % (n) 

 Exhausted 11 (2) 0 (0) 4 (2) 

 Tired 58 (11) 45 (17) 49 (28) 

 Not Tired 32 (6) 55 (21) 47 (27) 

 Full of Energy 0 (0) 0 (0) 0 (0) 

Hunger levels  % (n) % (n) % (n) 

 Starving 5 (1) 8 (3) 7 (4) 

 Hungry 89 (17) 74 (28) 79 (45) 

 Not Hungry 5 (1) 18 (7) 14 (8) 

 I couldn't eat 
another bite 0 (0) 0 (0) 0 (0) 

	

4.2.2  Liking of IMPs consumed and likelihood to consume again 
	

The second phase of the work was to examine liking and consumption when in the 

field. As shown in Figure 6, the majority (53%) of participants reported liking the IMP 

they were given. 12% indicated that they disliked the product, 16% indicated that they 

neither liked nor disliked the product, and 16% indicated that they liked the product 

extremely. No participants extremely disliked the product they received. When asked 

whether they would consume the product again, 46% of participants reported they would 

eat that IMP again. 26% reported they would definitely eat it again, 14% said maybe, and 

11% said unlikely. No one said they would never try the IMP again.  
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            Figure 6: Combined data liking of IMP 
	
	

	

	

	

	

	

	

	

 Figure 7: Combined data for likelihood of eating IMP again 
	
	

4.2.3  Amount of IMP consumed 
	

After consumption, leftovers were collected and the entire IMP was weighed to 

determine how much was actually consumed. The entire IMP includes the entrée, as well 

as the accompanying food products, utensils, and packaging. The average IMP 

consumption was 531± 130.7 g  (out of 900g total). This equates to an average of 60% of 
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each IMP being consumed. These results fall closely in line with a study by Ahmed et al. 

(2019), who reported approximately 70% of the IMPs were consumed. IMPs are made up 

of several components in addition to the entrée; therefore, it is not known exactly what 

components were consumed in the IMP. However, it is known that the entrée comprises 

approximately 1/3 of the total IMP weight, and that the majority of the soldiers ate the 

entire entrée. During the leftover collection, the individual entrée retort pouches were also 

visually examined to estimate the amount of product consumed. As shown in Figure 8, 

81% of the entrées were completely consumed. Of the participants who did not finish the 

entrée, reasons they did not finish were most commonly reported as ‘other’. Selecting 

‘other’ allowed for participants to comment on the reason. The majority of comments said 

they did not finish the entrée because they were full. Some other responses included losing 

interest or having an upset stomach from a certain type of food. Of the participants who 

did not finish the entrée, only 7% said they did not finish the IMP because they did not 

like the food. 

 

 
Figure 8: Combined data visual measurements of entrée consumed 
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When asked about reasons for eating the IMP, 65% of the participants reported 

that they ate the IMP because they knew they needed the energy. Another 44% said it was 

because they were hungry. Only 30% said it was because they liked that type of food. This 

shows that, although liking the product contributes to consumption, it is not the most 

important reason the soldiers choose to eat. Most ate because they knew they needed to 

and were hungry, not always because they enjoyed it.  

Often individuals bring food from home to supplement their food supply. When 

asked if they brought food to the field, 53% of participants reported ‘yes’ or ‘not this time 

but I often do’ to bringing food to the field. The remaining 47% responded to never 

bringing food with them. Of those who packed food, most commonly packed items 

included portable snack foods or candy. Packing food outside the issued meals can be an 

indication that the soldier is expecting not to enjoy the IMP, and wants food they know 

they will enjoy as a back-up. Others choose to bring snacks as sustenance between meals. 

It may be recommended to include more portable snacks within each IMP to help meet 

this need. Packing candy can be an indication of wanting a morale boosting food that may 

not be provided in the IMP. Although not necessarily nutritionally beneficial, it may be 

important to include more ‘fun’ foods to assist with morale. Logistically speaking, soldiers 

cannot consistently rely on being able to pack extra food with them for every exercise or 

mission. Depending on operating conditions, there may be no opportunity to pack extra 

candy or snacks. If over half of the soldiers are packing food with them, there is a risk for 

nutritional deficiencies and energy needs not being met properly. There becomes less 

control over knowing what each soldier is eating because they are relying on other food 
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outside the IMP. Future research should examine this phenomenon in more depth, to 

understand better if the IMPs are truly meeting the needs of the soldier, and if they are not, 

how they can be improved. 

 

Table 3: Consumption responses during field testing   
 

  Group A 
n=19 

Group B/C 
n=38 

Combined 
n= 57 

Why did you eat 
this entrée?  % (n) % (n) % (n) 

 
 

I was hungry and 
it was the only 
thing available 

26 (5) 53 (20) 44 (25) 

 
I knew that I 

needed energy, so 
I ate it 

53 (10) 71 (27) 65 (37) 

 I like this type of 
food 47 (9) 21 (8) 30 (17) 

 
I always eat 

everything I a 
offered 

16 (3) 18 (7) 18 (10) 

 *Other 11 (2) 18 (7) 16 (9) 

If you didn’t finish 
this entrée, why 

not? 

 
 % (n) % (n) % (n) 

 I ran out of time 11 (2) 16 (6) 14 (8) 

 I didn’t like it 0 (0) 11 (4) 7 (4) 

 *Other 37 (7) 32 (12) 35 (20) 

Did you bring extra 
food with you into 
the field and eat it? 

 % (n) % (n) % (n) 

 Yes 37 (7) 34 (13) 35 (20) 

 No 53 (10) 45 (17) 47 (27) 

 Not this time, but 
I often do 11 (2) 21 (8) 18 (10) 
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4.2.4  Relationship of consumption and liking 
	

 It is stated that a liked food will be consumed. Meiselman et al. (2003) measured 

the liking and intake levels of adults with a medium to high palatability range, in a 

centrally located taste test. Results showed a strong relationship between the rated 

acceptance and the amount of food that was consumed. The authors concluded that intake 

could be suitable to use as a behavioural indictor of acceptance. However, there may be a 

difference between individual food items and an entire meal. 

Within the population studied, no significant relationship between liking and 

consumption (R2 = 0.062) was observed. Other research supports this conclusion. A 34-

day MRE study with infantry soldiers in Hawaii found that acceptance rating remained the 

same while consumption levels decreased over time. The Natick Group did not expect 

these results, as previous research had supported an association with consumption and 

acceptance (Meiselman and Schutz 2003).  

The results of this study support recommending expanding sensory testing in the 

future to incorporate more questions related to why the food was consumed or not 

consumed, instead of only measuring liking. This will be able to give the NCRP a better 

understanding of how products can be improved. 

4.2.5  Relationship of fatigue and hunger to liking and consumption 
	

Pivot tables were created to examine if there is a relationship between fatigue levels 

and liking, as well as between fatigue levels and consumption, as shown in Appendix 18. 

The tables show no clear trend between fatigue level and consumption. This is likely due 
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to the fact that the fatigue scale was not large, with only 4 points ranging from 

“exhausted” to “full of energy”. The majority of individuals indicated that they were either 

“tired” or “not tired” and high liking scores were almost equally divided between those 

two fatigue levels. It is clear that fatigue does not play a large role in liking in this 

population. Finlayson et al. (2009) conducted a study examining the liking of food post 

exercise vs. no exercise. Those who compensated by eating more food rated the food 

higher after exercise vs. those who did not exercise. Although not explored in this study, 

exercise and overall energy exertion could have a significant contribution to both fatigue 

and hunger levels. Defining fatigue more clearly may show a distinct relationship in future 

studies. 

   Pivot tables were also created to examine if there is a relationship between hunger 

levels and liking, as well as between hunger levels and consumption. As with fatigue 

levels, there was also no clear trend for increasing liking or consumption with greater 

levels of hunger. For example, a participant who ate 16% of the IMP and a participant 

who ate 89% of the IMP both reported the same level of hunger. Rogers and Hardman 

(2015) created a model showing that food intake is affected by food reward. Food reward 

is individually contributed to by liking and hunger. The authors were interested in 

examining if there was a clear relationship between hunger and liking. They concluded 

that there was a small effect of hunger increasing liking. Although there was not a strong 

relationship, this research shows factors that influence the desire to eat are more complex 

than just hunger and liking. Exploring these complexities in more detail could help better 

understand what drives soldiers’ eating patterns.  
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4.2.6  Strengths and weaknesses  
	
 A major strength of this study was the opportunity to conduct sensory testing in a 

true field environment. The soldiers were actively participating in a winter training 

exercise and the testing was integrated into their training schedule. Testing within these 

realistic conditions provides feedback that is accurate to the average military field eating 

experience. The questionnaire used for this trial asked participants questions about why 

they chose to eat or not eat the IMP. This type of information will be valuable for the 

NCRP to understand the factors that influence eating behaviours of soldiers, aside from 

overall liking. The testing occurred during a snowstorm, which has both positive and 

negative aspects. The snowstorm created adverse conditions to operate in, which is 

reflective of what soldiers can experience and must navigate during military exercises. 

Conversely, the snowstorm created logistical challenges in being able to coordinate efforts 

for the testing. Conducting sensory testing under more diverse conditions would be 

beneficial for future trials, as operations and exercises happen during every season, every 

type of weather, and almost every type of terrain. In addition, a larger sample size would 

be able to capture a more representative sample of the main consumers of IMPs.  

	

4.2.7  Overall feedback from participants about IMPs 
	

Surveys from both trials included an optional section to make comments about IMPs 

in general, not necessarily just the products they tried that day. This feedback will be 

shared with the NCRP to accompany the results of the two trials, giving an overall better 

understanding of soldier dining preferences and potentially implementing some of the 

recommendations put forward. Palatability is one component of what makes an IMP 
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successful. Packaging, convenience, portability, and operability are some of the other 

important components. Comments ranged from attributes of the food itself, to the 

packaging and overall function of the entire IMP, as shown in Appendix 19.  

 Several participants expressed preference for the retort pouch to tear open 

horizontally instead of vertically. Having the pouch opened sideways will create a larger 

opening, making the food easier to access. One soldier asked to add the self-heater pack to 

the IMPs (as shown in Appendix 1). At this time, the outer packaging of an IMP is not 

waterproof. There is a risk of the heater pack being activated (packs are activated by 

water). Therefore, the IMP would have to be classified as a dangerous good during 

transportation.  

Others made suggestions for the addition of both food and non-food items to add 

to the ration packs, such as toothpicks or additional hot sauce. The hamburger bun that 

accompanies many IMPs is not well liked. Many participants would prefer the bun to be 

completely removed and replace with tortillas, cornbread, or rice. It was reported that 

many participants would prefer more snack-sized items that are easy to carry and consume 

while on the move, such as or similar to the beef jerky and trail mix.  

Managing individual preferences will always be a challenge when measuring 

liking of food products. Unfortunately, it is not possible to provide individualized, tailored 

meals in the field. Participants come with different thresholds for salt, spice, and other 

sensory attributes. This is currently managed by providing packets of hot sauce on the side. 

Some suggestions include providing a wider variety and amount of spice packets in 

addition to the hot sauce. 
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The comments suggest that the sauce and gravy of most rations were too runny, 

especially when heated. Although the majority of participants preferred to eat the ration 

hot instead of at ambient temperature, some mentioned they enjoyed the viscosity of the 

rations when they were at ambient temperature.  

The Chicken and Sausage Jambalaya was not specifically tested in this study, but 

was rated the number one favourite IMP. This product would be worth revisiting, and 

doing more in-depth product testing to understand specifically what about this product is 

liked so much, and then take those results to apply to other products in the future.  

A comment was made about including smell as a sensory attribute for sensory 

testing in the future, as the smell of a product could affect how the product is received and 

enjoyed: “should test for the smell of rations as well due to bad smelling food turning 

people off from eating certain things”.  

Receiving feedback first hand from consumers is critical to gathering an overall 

better understanding of the functionality of IMPs and how they might be improved. It is 

important that this feedback be analyzed critically because there are constraints to 

consider such as mechanics, food safety, and budget when developing shelf-stable 

products. 
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Chapter 5: Conclusion and Recommendations  
	
	

The purpose of a sensory evaluation system within the CAF is to be able to better 

understand food preferences of the soldiers. Improving the way feedback is captured will 

lead to an increase in accuracy of the collected information. An accurate view of 

preferences can directly lead to sustainable improvements to IMPs being consumed in the 

field.  

The first objective of this research was to examine the effect of temperature in 

relation to liking. Changes in temperature can alter sensory properties of food, such as 

texture and flavour. Of the six IMPs studied, there was a significant difference in liking 

between hot and ambient temperatures. All IMPs were better accepted hot than when at 

ambient temperature. It is notable that some of the IMPs were still accepted, even when 

eaten at ambient temperature. Although it is preferable to consume rations that are heated 

up, IMPs are most frequently consumed at ambient temperature. These results show the 

importance of continuing to test IMPs at different serving temperatures. With a better 

understanding of products that withstand temperature change better than others, the NCRP 

can recommend the continued use of those types of IMPs going forward. 

The second objective of this research was to examine if there is a relation between 

liking and plate waste in a realistic field environment. There is limited access to 

conducting field trials, due to competing priorities within the military workforce. The 

results from this study did not show a significant relationship between amount of food 

consumed and the liking of IMPs. This finding suggests that there are external factors that 

contribute to intake levels that are more influential than liking scores alone. In order to 
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better capture overall acceptability levels, it is recommended that future testing include 

questions related to why or why not a certain IMP was consumed. Additionally, field trials 

facilitate the most true-to-life conditions and will be recommended for future emphasis.  

Findings from this research provide opportunity for recommendations that are both 

practical and for future scientific work. The following recommendations will be presented 

in two sections, outlining changes that can be done to support daily operations and 

changes that require further academic research.  

5.1 Future Research 

In addition to providing practical recommendations to enhance the sensory 

evaluation program, this research also presents an opportunity to expand scientific 

knowledge. With increased time and financial resources, further in-depth research can 

contribute to a more comprehensive understanding of dining behaviours of both military 

members and consumers within other institutionalized organizations.  

 An increased sample size, as well as a more diverse sample, will allow for data to 

be more representative of the population. This can be accomplished by conducting 

research at all major army bases across Canada (Edmonton, AB; Petawawa, ON; and 

Valcartier, QC). It would be useful to know if there are distinct regional preferences for 

food, from a geographical and cultural perspective. The majority of soldiers posted to 

CFB Valcartier are Francophone, compared to the majority of soldiers posted to CFB 

Edmonton and Petawawa, who are Anglophone. Although this general demographic 

distribution is true, military members move to different bases every few years, meaning 

representation of personnel in different provinces can change over time. Using samples 

from both Regular Force and Reserve Force units may also reveal differences in 
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acceptability based on different levels of exposure to IMPs. In conjunction with capturing 

a more diverse sample, studying members with different years of service, as well as length 

of exposure to rations may provide insight on differences in consumption preferences and 

patterns. 

Studying sample populations from different places also allows for field testing to 

be conducted in more diverse conditions and terrains. Phase two of this research was 

conducted during a winter training exercise. It would be valuable to conduct field testing 

during different seasons and different types of training areas, to measure how the 

environment may affect morale, acceptability, and intake. An ideal research opportunity 

would be for studies to be conducted in deployed settings outside of Canada. This would 

provide valuable data that truly reflects realistic, adverse conditions, under which IMPs 

are consumed.  

This study briefly examined if there was a relationship between hunger and fatigue 

levels affecting liking and consumption levels. Future studies should examine these 

factors in more detail, on a biometric level, to have a more conclusive understanding about 

how variance in physiological states can influence food intake. Some other confounding 

factors of interest to measure include, emotion, amount of time to eat, energy expenditure, 

perceived safety, and length of time away from home and in the field. This research 

examined dining preferences and intake levels over one meal period. Lengthier studies 

that examine personnel who experience long-term reliance on IMPs will expand the 

understanding of how acceptance can change over time with repeated and extended 

exposure.   
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Phase one of this research only examined 6 out of 20 available IMP menus. 

Further trials will be required to capture acceptability data from all 20 menus. Products of 

interest, such as the Chicken and Sausage Jambalaya should be examined in more detail to 

understand what attributes about that particular entrée make the product universally 

desirable. The Poutine was another product of interest, and was disliked by many but 

loved by a few. Participants’ expectations were not met, and examining this product in 

depth would provide a better understanding of the impact of expectation. It will also be 

useful to further examine individual sensory properties such as texture and flavour. It is 

evident that these properties can be altered with changes in temperature, and affect the 

acceptability of certain IMPs. Knowing more about the mechanisms of how and why food 

properties change can help guide product developers and suppliers to formulate recipes 

that are well liked and can withstand temperature changes.  

5.2 Practical Tools and Recommendations  

Results from this research can be applied to the NCRP and contribute improving the 

sensory evaluation system. 

This trial was the first of its kind to test IMPs at different serving temperatures. 

Going forward, it is recommended to make it standard procedure to test products at both 

hot and ambient temperatures, as the results showed significant differences in 

acceptability between temperatures. Testing IMPs at ambient temperature is most 

reflective of a soldier’s eating experience in the field and will provide accurate feedback 

about changes to sensory properties and liking. This can be useful information to provide 

suppliers, in order to potentially adjust types or ratios of ingredients that will improve 

acceptability at both temperatures. This will ensure IMPs that are in production are 
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generally accepted for consumption, even when they cannot be warmed up. In an effort to 

support research under realistic conditions, it is also recommended to continue testing 

rations directly from the retort pouch, as this is how they will be consumed in the field.  

Although recognized as a persistent logistical challenge, it is strongly encouraged to 

prioritize including more field trials for sensory testing. This may be an opportunity to 

leverage the participation of Reserve Force units. Although most units are not employed in 

a military environment full time, the personnel are still frequent users of military rations.  

The existing standard questionnaire could be expanded to capture data beyond liking. 

To compliment the 9 point hedonic scale, it would be beneficial to include CATA 

questions to better understand what attributes are contributing to liking or disliking of a 

product. The current questionnaire asks about overall liking, as well as liking of 

appearance, flavour, and texture. The smell of a food can also have an impact on 

expectation and appeal of a product. Therefore, adding a section that also incorporates 

liking of aroma would make the survey well rounded. It is also recommended to add 

questions relating to factors behind why the consumer chose to eat or not to eat the food. 

As an example, it would be beneficial to add a question that presented the following 

options: “I will eat this food again”, “I will eat this food again if it is the only option 

available to me”, “I will eat this food in a field environment to keep my energy going”, 

and “I will avoid this food at all costs, including choosing not to eat at all”.  

Many participants had very specific suggestions (i.e., add vegetables and cheese, 

and make the gravy thicker) about how to improve the sampled IMPs. Another commonly 

requested change to the IMPs was to alter the orientation of the opening of the retort 

pouch. This feedback will be presented to the NCRP to take in to consideration for future 
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product development. It is recommended to continue to encourage participants to share 

specific details about what they think might make a product better.  

5.3 Conclusion  

This study explored the relationship amongst the person, the food, and the 

environment that make up the dining experience, and opens up the doors to future research 

involving Canadian IMPs as well as a better understanding the nuances of the military 

eating experience. Findings in this study are similar to what the NCRP has observed with 

previous testing. Familiar products that tasted as the soldiers expected (i.e., the Chili) were 

well liked. In addition, in line with what has been previously observed, most soldiers 

consumed the IMP as a means of necessary energy, even if the product was disliked. This 

study provides the CAF validation that the existing sensory evaluation system has a strong 

foundation. By implementing manageable modifications to the process, such as testing 

IMPs at ambient temperature and modifying the survey to include more questions about 

why or why not a food was consumed and liked, the program has the ability to increase 

accuracy and efficiency in gaining valuable feedback about eating behaviours of soldiers 

and improving combat rations. Accurate sensory testing facilitates the translation of 

accurate feedback that reaches decision makers and product developers who work to 

understand and enhance the acceptability of IMPs. Acceptance of IMPs promotes 

adequate intake of required nutrients to maximize energy.  

 Napoleon understood the importance of logistics in war, and that food specifically 

cannot be overlooked. He very accurately said, “An army marches on its stomach”. Food 

is a necessary source of fuel for the body and mind of a soldier. The military must always 

be prepared to operate effectively under adverse conditions, and in order to support 
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optimal soldier performance, food must be a priority. Continued food science research 

related to military feeding is of interest to all Canadians. Expanding this research will 

contribute to optimizing the performance of CAF soldiers, who ultimately work to 

maintain safety and security of the entire nation and its citizens. 
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APPENDICES  
	
Appendix 1: IMP and MRE photos 
	

IMP (left) MRE (right)	 	 	 	 MRE self heater pouch		 	

IMP full contents	
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Beverage bag (left) sports drink (right)  Crunchy BBQ mix 
	

	 	 	 	
Hamburger bun     Tortillas 

	
Lamb and Vegetable Stew    Sliced peaches 



	
	
	

76	

Appendix 2: 2018 menu  
 

2018 Entrées  

2018 Menu Entrées 
Breakfast Menu  
 

 
Beans and Wieners 
Scalloped Potatoes and Ham 
Hash Browns and Bacon 
Sausage and Hash Browns 
Breakfast Patties 
Baked Beans 
 

Lunch Menu  
 

 
Beef Macaroni 
Chicken and Vegetable Stew 
Smoked Meat with Mustard Sauce 
Chicken and Sausage Jambalaya 
Pulled Pork 
Chili 
Lasagna 
 

Supper Menu  
Poutine 
Spaghetti and Meatballs 
Indian Chicken 
Shepherd’s Pie 
Lamb and Vegetable Stew 
Beef and Vegetable Stew 
Turkey Strips w Orange Sauce 
 

 

2018 Menu: Example of Breakfast, Lunch and Supper 

Meal Product Quantity 

Breakfast  
Sausage and Hash Browns 
Sliced Peaches 
Strawberry Crunchy Cereal 
Sports Drink – Fruit Punch 
Tortillas 
Peanut Butter 
Strawberry Jam 
Hot Sauce 
Coffee Espresso Roast 
Whitener 

 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 



	
	
	

77	

Sugar 
Vanilla Drink Mix 
Tic Tac Fresh Mint 
Beverage Bag 
Matches 
Paper Towel 
Compressed Napkin 
Spork 

1 
1 
1 
1 
1 
1 
1 
1 
 

Lunch  
Pulled Pork 
Date Square 
Sports Drink – Lemon - Lime 
Hamburger Bun 
Peanut Butter 
Raspberry Jam 
Hot Sauce 
Coffee Espresso Roast 
Whitener 
Sugar 
Reese’s Pieces 
Sweet and Salty Almonds 
Tic Tac – Fresh Mint 
Beverage Bag 
Matches 
Paper Towel 
Compressed Napkin 
Spork 

 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Supper  
Lamb and Vegetable Stew 
Sliced Apples 
Sports Drink - Orange 
Hamburger Bun 
Peanut Butter 
Raspberry Jam 
Hot Sauce 
Coffee 3 in 1 
Coffee Crisp 
Beef Jerky – Regular 
Sweet and Salty Almonds 
Tic Tac Fresh Mint 
Beverage Bag 
Matches 
Paper Towel 
Compressed Napkin 
Spork 

 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Appendix 3: IMP food groups 
	
Categories Entrées 

Stew 

 

Lamb and Vegetable Stew	
Chicken and Vegetable Stew	
Beef and Vegetable Stew	
Chicken and Sausage Jambalaya	
Chili 

Pasta 

 

Lasagna 
Beef Macaroni 
Spaghetti and Meatballs 

Meat Pulled Pork	
Smoked Meat and Mustard Sauce	
Breakfast Patties	
Indian Chicken	
Turkey Strips w Orange Sauce 

Meat and Potato Scalloped Potatoes and Ham 
Sausage and Hash Browns 
Shepherd’s Pie 

Misc. Hash Browns Potatoes and Bacon 
Poutine 

Beans Baked Beans 
Beans and Wieners 
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Appendix 4: Initial sampling 
 

Food 
Category 

Ambient 
Comments  

Hot Comments Overall 
Ranking 

Selected 
Y/N 

Reasons 
for 
Selection 

Stew      
Lamb and 
Vegetable 
Stew 

Good flavour, 
better cold over 
cold beef stew 

Better cold, lamb 
flavour prominent once 
heated 
 

1 Y Tasted 
better cold 

Beef and 
Vegetable 
Stew 

Similar mouth 
feel to lamb 

Runnier 2 N  

Chicken 
and 
Vegetable 
Stew 

Dry, starchy Runnier, chicken still 
dry 

3 N  

Chicken 
and 
Sausage 
Jambalaya 

Dry, crunchy rice, 
not enough sauce, 
not much meat 

Still very dry, crunchy 
rice, chewy, 
smoky/spice/pepper/salt 

8 Y Low rated – 
crunchy 
rice, too dry 

Chili Very similar 
texture wise, 
can’t touch 

Thinner, mushy, overall 
good 

4 N  

Pasta      
Lasagna Ingredients do not 

meld well 
Improved hot, 
ingredients meld 
together 

6 Y Tasted 
better hot 

Beef 
Macaroni 

Can’t touch, 
similar to 
spaghetti, tomato 
flavour, soft 
noodles 

Improved hot, 
processed taste, noodles 
soft, thinner 

5 N  

Spaghetti 
and 
Meatballs 

Similar to beef 
macaroni 

Sauce runnier, slimy 
noodles, processed 
meatball flavour 

7 N  

Meat      
Pulled Pork Metallic note, 

tangy, tomato, 
sweet, BBQ 

Saucy, very runny, 
warmed-over meat, 
metallic taste 

6 N  

Smoked 
Meat and 
Mustard 
Sauce  

“Spam”, salty, 
cream, mustard 

Very runny, turns RED 
in colour, salty, 
consistency changes but 
flavour remains 
constant (difference in 
texture and colour) 

5 N  
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Breakfast 
Patties 

Dry, solid, smoke 
flavour, less 
bland than 
sausage fingers 

Slightly too soft, smoke 
flavour, spice is good, 
likely eaten with bun 
and condiments 

3 N  

Indian 
Chicken 

Flavour 
overpowering, 
garlic, tomato 

Good, no big difference 
with temperature 

1 N  

Turkey 
Strips w 
Orange 
Sauce 

Turkey “product”, 
orange sauce dies 
quickly, leaves 
you with dry 
turkey 

Flows better, improved 
with hear, sauce isn’t as 
starchy, meat is less dry 

2 N  

Meat and 
Potatoes 

     

Scalloped 
Potatoes 
and Ham 

Ham soft, 
squishy, cheese 
flavour, 
condensed milk 
flavour, bad 
texture, flavour 
accurate to label 

Improved texture of 
ham as it firms up, 
musty old potato 
flavour (might be the 
parmesan), buttery, 
salty, tastes like the 
potatoes were 
dehydrated then 
rehydrated 

4 Y Better hot 

Sausage 
and Hash 
Browns 

Dry, solid, bland, 
processed canned 
food flavour 

Improved hot, not great 7 N  

Shepherd’s 
Pie 

Dry, solid, 
starchy, gravy has 
off-flavour 

Off-green colour from 
fat in the meat, runny, 
worse than jambalaya, 
gravy is gross, old meat 
flavour 

8 Y Gravy, off 
flavour 

Misc.      
Hash 
Brown 
Potatoes 
and Bacon 

Smoky bacon, 
hash brown good 
texture 

Smoky X N  

Poutine Chicken dry, 
flavour good 

Chicken still dry, fries 
are better, gravy flavour 
good, hard to find 
cheese 

X Y Interesting 
menu item 

Beans      
Baked 
Beans 

Sweet/molasses, 
canned flavour 

Sweeter with the heat, 
very sweet, almost too 
much 

X N  

Beans and 
Wieners 

Canned beans, it 
is that it is 

Sweeter with heat, but 
the wieners help 
balance 

X N  
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Appendix 5: Summary of mean overall liking data 2008-2017  
	
Year Product Valcartier Edmonton  Petawawa Combined 

2010 2010      
 Smoked Meat and 

Mustard Sauce 
7.2 6.9 7.2 7.1 

 Chicken and Sausage 
Jambalaya 

6.8 7.2 7.3 7.1 

2012      
 Poutine 7.8 6.8 7.6 7.4 
2014 
 

     

 Breakfast Patties 7.1 6.4 6.7 6.7 
 Pulled Pork 7.6 7.1 7.5 7.4 
 Turkey Strips w 

Orange Sauce 
7.0 6.8 6.7 6.8 

 

*2008, 2009, 2017 no relevant products 

*2011, 2013, 2015, 2016 no testing 

 

 



	
	
	

82	

Appendix 6: Current questionnaire  
	

PRODUCT TASTING QUESTIONNAIRE 

QUESTIONNAIRE D’ÉVALUATION DES PRODUITS  

 

For evaluation accuracy, please do not communicate with other tasters prior to completing tasting. 

Afin d’obtenir une juste évaluation, veuillez ne pas communiquer avec les autres évaluateurs, avant de compléter votre 

évaluation.  

Product/Produit: _____________________________Name/Nom: __________________________________ 

 

Your opinion is important and has a bearing on whether or not this product will be included in the ration. 

Votre opinion est importante et déterminera si oui ou non ce produit sera inclus dans la ration.  

Please taste this sample and circle the appropriate rating number / S’il vous plaît, goûtez à cet échantillon et encerclez la 

note appropriée 

 

Predisposition / Prédisposition: 

If you are allergic to this product, please check the following square: ¨ 

If you don’t usually eat this product (dislike this product or a component), please check the following square: ¨ 

If you have checked either one of these squares, please do not continue this evaluation. 

 

Si vous souffrez d’une allergie a ce produit, veuillez cocher la case suivante :  ¨ 

Si vous ne consommez pas normalement ce produit (aversion à ce produit ou à une composante), 

cochez la case suivante : ¨ 

Si vous avez coché l’une ou l’autre des deux cases précédentes, veuillez ne pas continuer l’évaluation. 

 

 

Appearance:  / Apparence: 

 

1 2 3 4 5 6 7 8 9 

dislike  

extremely 

dislike  

very much 

dislike  

moderately 

dislike  

slightly 

neither  

like nor dislike 

like slightly like  

moderately 

like very much like  

extremely 

         

extrêmement   

déplaisant     

très déplaisant modérément 

déplaisant      

Légèrement  

déplaisant 

ni plaisant 

ni déplaisant 

légèrement  

plaisant  

modérément   

 plaisant 

très plaisant Extrêmement 

plaisant 

 

Comments/ Commentaires: 
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Texture:  / Texture: 

 

 

1 2 3 4 5 6 7 8 9 

dislike  

extremely 

dislike  

very much 

dislike  

moderately 

dislike  

slightly 

neither  

like nor dislike 

like slightly like  

moderately 

like very much like  

extremely 

         

extrêmement   

déplaisant     

très déplaisant modérément 

déplaisant      

Légèrement  

déplaisant 

ni plaisant 

ni déplaisant 

légèrement  

plaisant  

modérément   

 plaisant 

très plaisant Extrêmement 

plaisant 

 

Comments/ Commentaires: 

 

 

 

 

 

 

Flavour: (taste and aroma) / Saveur: (goût et arôme) 

 

1 2 3 4 5 6 7 8 9 

dislike  

extremely 

dislike  

very much 

dislike  

moderately 

dislike  

slightly 

neither  

like nor dislike 

like slightly like  

moderately 

like very much like  

extremely 

         

extrêmement   

déplaisant     

très déplaisant modérément 

déplaisant      

Légèrement  

déplaisant 

ni plaisant 

ni déplaisant 

légèrement  

plaisant  

modérément   

 plaisant 

très plaisant Extrêmement 

plaisant 

 

Comments/ Commentaires: 

 

 

 

 

 

Overall/Globale: 

 

1 2 3 4 5 6 7 8 9 

dislike  

extremely 

dislike  

very much 

dislike  

moderately 

dislike  

slightly 

neither  

like nor dislike 

like slightly like  

moderately 

like very much like  

extremely 

         

extrêmement   

déplaisant     

très déplaisant modérément 

déplaisant      

Légèrement  

déplaisant 

ni plaisant 

ni déplaisant 

légèrement  

plaisant  

modérément   

 plaisant 

très plaisant Extrêmement 

plaisant 

 

Comments/ Commentaires	
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Appendix 7: Phase 1 questionnaire EN/FR  
	
	
PRODUCT	EVALUATION	QUESTIONNAIRE		

	
Dislike	

extremely	
Dislike		
very		
much	

Dislike	
moderately	

Dislike	
slightly	

Neither		
like	or	
dislike	

Like		
slightly	

Like	
moderately	

Like		
very	
much	

Like	
extremely	

1	 2	 3	 4	 5	 6	 7	 8	 9	
	
1.	Take	a	spoonful	of	the	food	and	look	at	it.	Select	a	number	from	1-9	from	the	scale	
above	to	indicate	your	liking/disliking	of	appearance:	
	
Appearance					___	 	
	
2.	Eat	the	food	and	select	a	number	from	1-9	from	the	scale	above	to	indicate	your	
liking/disliking	of	flavour	and	texture:		
	
Flavour					___																								Texture					___	 	
	
3.	Check	all	the	words	that	describe	the	flavour	of	the	food:	
	
☐	Salty	 ☐	Aftertaste	 ☐	Flavourful	
☐	Bland	flavour	 ☐	Sweet	 ☐	Artificial/processed	flavour	
☐	Spicy	 	 	
	
4.	Check	all	the	words	that	describe	the	texture	of	the	components	of	the	food:	
	
Meat:	 ☐	Dry	 ☐	Moist	 ☐	Tough	

	
☐	No	word	applies	

Sauce/Gravy:	 ☐	Runny	 ☐	Thick	 	 ☐	No	word	applies	

	
5.	Taking	everything	into	consideration,	select	a	number	from	1-9	from	the	scale	above	
to	indicate	your	liking/disliking	overall:	
	
Overall					___	
	
	

	

Overall	product	comments	(optional):	
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_____________________________________________________________________	
	
_____________________________________________________________________	
	
_____________________________________________________________________	
	
	

	
	

ADDITIONAL	QUESTIONS	
	
6.	The	following	condiments/accompaniments	come	with	each	of	the	IMPs	you	have	
tried	today.	Is	there	anything	else	you	would	add	to	this	IMP?		
	

a. Chili	(hamburger	bun,	hot	sauce)	 																																	__________________	
b. Indian	Chicken	(tortillas,	hot	sauce)																																				__________________	
c. Lamb	and	Vegetable	Stew	(hamburger	bun,	hot	sauce)					__________________	
d. Lasagna	(hamburger	bun,	hot	sauce)																																		__________________	
e. Poutine	(tortillas,	hot	sauce)																																																	__________________	
f. Scalloped	Potatoes	and	Ham	(hamburger	bun,	hot	sauce)	__________________	

	
7.	Of	all	the	IMPs	you	have	tried	throughout	your	career,	please	indicate	your	top	3	
favourites	and	your	least	favourite.	
	

a. Baked	Beans	
b. Beans	and	Weiners		
c. Beef	Macaroni	
d. Beef	and	Vegetable	Stew	
e. Breakfast	Patties	
f. Chicken	and	Sausage	Jambalaya	
g. Chicken	and	Vegetable	Stew	
h. Chili	
i. Hash	Browns	and	Bacon	
j. Indian	Chicken	
k. Lamb	and	Vegetable	Stew	
l. Lasagna	
m. Poutine	
n. Pulled	Pork	
o. Sausage	and	Hash	Browns	
p. Scalloped	Potatoes	and	Ham	
q. Shepherd's	Pie	
r. Smoked	Meat	with	Mustard		
s. Spaghetti	and	Meatballs		

TOP	3	FAVOURITE	

1.	

2.	

3.	

PRODUCT	YOU	LIKED	LEAST	

1.	
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t. Turkey	Strips	w	Orange	Sauce		
u. Other	(please	list)	__________________	

	
8.	How	long	have	you	served	in	the	CAF?	
☐		<	6	years				 ☐		6-10	years				 ☐		11	+	years				
	
Additional	Feedback	(optional):	
	
	
	
	
	
	
	
 

 

QUESTIONNAIRE	D’ÉVALUATION	DES	PRODUITS			
	
Déteste		

	
N’aime	pas	
du	tout	

N’aime	pas	 N’aime	pas	
tellement	

Ni	aime,	ni	
ne	déteste	

Aime	un	
peu	

Aime	bien	 Aime	
beaucoup	

Adore	

1	 2	 3	 4	 5	 6	 7	 8	 9	
	
1.	Prenez	une	cuillérée	de	nourriture	et	regardez-la.	Attribuez	un	chiffre	de	1	à	9	selon	
l’échelle	ci-dessus	pour	indiquer	votre	appréciation	de	son	aspect	:	
	
Aspect					___	 	
	
2.	Goûtez	la	nourriture	et	attribuez	un	chiffre	de	1	à	9	selon	l’échelle	ci-dessus	pour	
indiquer	votre	appréciation	de	sa	saveur	et	de	sa	texture	:		
	
Saveur					___																								Texture			___	 	
	
3.	Cochez	toutes	les	réponses	qui	décrivent	la	saveur	de	la	nourriture	:	
	

☐	Salée	 ☐	Savoureuse	 ☐	Sucrée	

☐	Épicée	 ☐	Saveur	artificielle/transformée	 ☐	Saveur	douce	
☐	Arrière-goût	 	 	
	
4.	Cochez	toutes	les	réponses	qui	décrivent	la	texture	des	éléments	de	la	nourriture	:	
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Viande	:	 ☐	Sèche	 ☐	Moelleuse	 ☐	Dur	
	

☐	Aucune	de	ces	réponses	

Sauce/jus	:	 ☐	Liquide	 ☐	Épais	 	 ☐	Aucune	de	ces	réponses	

	
5.	En	tenant	compte	de	tout,	attribuez	un	chiffre	de	1	à	9	selon	l’échelle	ci-dessus	pour	
indiquer	votre	appréciation	générale	:	
	
Appréciation	générale					___	
	
	

	

Commentaires	généraux	sur	le	produit	(facultatif)	:	
	
_____________________________________________________________________	
	
_____________________________________________________________________	
	
_____________________________________________________________________	
	

	
QUESTIONS	COMPLÉMENTAIRES	

	
6.	Les	condiments	ou	accompagnements	suivants	sont	servis	avec	chacune	des	RIC	que	
vous	avez	goûtées	aujourd’hui.	Y	ajouteriez-vous	autre	chose?		
	

a. Chili	(pain	à	hamburger,	sauce	piquante)	 	 						__________________	
b. Poulet	à	l’indienne	(tortillas,	sauce	piquante)	 						__________________	
c. Ragoût	d’agneau	(pain	à	hamburger,	sauce	piquante)			__________________	
d. Lasagne	(pain	à	hamburger,	sauce	piquante)		 						__________________	
e. Poutine	(tortillas,	sauce	piquante)	 	 	 						__________________	
f. Gratin	dauphinois	au	jambon	(pain	à	hamburger,		

sauce	piquante)			 	 	 	 						 						__________________	
	
7.	Parmi	toutes	les	RIC	que	vous	avez	goûtées	pendant	votre	carrière,	veuillez	indiquer	
les	trois	que	vous	avez	préférées	et	celle	que	vous	avez	le	moins	aimée.	
	

a. Chili	
b. Effiloché	de	porc		
c. Émincé	de	dinde	sauce	à	l’orange	
d. Fèves	au	lard	
e. Galettes	de	déjeuner	
f. Gratin	dauphinois	au	jambon	
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g. Jambalaya	de	poulet	et	saucisse	
h. Lasagne	
i. Macaroni	au	bœuf	
j. Mijoté	de	fèves	à	la	saucisse	
k. Pâté	chinois	
l. Pommes	de	terre	rissolées	au	bacon	
m. Poulet	à	l’indienne	
n. Poutine	
o. Ragoût	d’agneau	aux	légumes	
p. Ragoût	de	bœuf	aux	légumes	
q. Ragoût	de	poulet	aux	légumes	
r. Saucisses	et	pommes	de	terre	rissolées		
s. Spaghetti	aux	boulettes	de	viande		
t. Viande	fumée	à	la	moutarde		
u. Autre	(préciser)	__________________	

	
8.	Combien	d’années	de	service	comptez-vous	dans	les	FAC?	

☐		<	6	ans				 ☐		6-10	ans				 ☐		11	ans	et	+	
	
Commentaires	complémentaires	(facultatif)	:	
	
	
	
	
	
	
 

 

 

 

 

PLAT	QUE	VOUS	AVEZ	LE	MOINS	
AIMÉ	
1.	

VOS	TROIS	PLATS	PRÉFÉRÉS	

1.	

2.	

3.	
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Appendix 8: Cross-over design 
 
	

 n=X n=X 

T1 hot ambient 

T2 ambient hot 
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Appendix 9: Phase 1 pre-screening questionnaire EN/FR  

	
	

	 	 	
	

	
	

	
	
Allergies	
Do	you	have	any	food	allergies	or	sensitivities?	(Yes/No)	________________________________	
	 If	yes,	please	specify:	______________________________________________________	
	
Below	is	a	list	of	all	the	products	you	may	be	asked	to	consume,	including	crackers	
used	as	palate	cleansers.	Please	confirm	that	you	are	not	allergic	to	any	of	the	
products	or	ingredients:		
	

Crackers	

WHEAT	FLOUR,	SHORTENING	(VEGETABLE,	MODIFIED	PALM),	SALT,	MALTED	BARLEY	
FLOUR,	BAKING	SODA,	YEAST,	PENTOSANASE,	POTASSIUM	CHLORIDE	

CONTAINS:	WHEAT,	BARLEY	

Chili		

GROUND	BEEF,	WATER,	CRUSHED	TOMATOES,	RED	BEANS,	ONIONS,	GREEN	BELL	PEPPERS,	
TOMATO	PASTE,	BEEF	FAT,	SUGAR,	SALT,	CORN	STARCH,	GARLIC	POWDER,	SPICE,	SPICE	
EXTRACT	

Indian	Chicken		

DICED	CHICKEN,	DICED	TOMATOES	(TOMATOES,	TOMATO	JUICE,	CALCIUM	CHLORIDE,	
MAY	CONTAIN	CITRIC	ACID),	ONIONS,	WATER,	GREEN	BELL	PEPPERS,	RED	BELL	PEPPERS,	
DEHYDRATED	SAUCE	BASE	[SUGAR,	CREAM	POWDER,	HYDROGENATED	OIL	BLEND	(SOY,	
MILK),	SPICES,	SALT,	HYDROLYSED	SOY	PROTEIN,	GARLIC	POWDER,	FLAVOUR,	
DEHYDRATED	LEMON	JUICE,	SOY	LECITHIN],	DRIED	CURRANTS,	BUTTER,	ENRICHED	
WHEAT	FLOUR,	MODIFIED	CORN	STARCH,	COCONUT	(DESSICATED	COCONUT,	SULPHUR	
DIOXIDE),	TOMATO	PASTE,	GARLIC	PURÉE	(CRUSHED	GARLIC,	CANOLA	OIL,	CITRIC	ACID),	
GINGER	PURÉE	(GINGER,	CANOLA	OIL,	CITRIC	ACID),	HERBS	

CONTAINS:	WHEAT,	MILK,	SOY	

Lamb	and	Vegetable	Stew	
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SEASONED	LAMB	CUBES	(LAMB,	WATER,	CORN	SYRUP,	RICE	FLOUR,	PEPPER,	SALT),	
WATER,	POTATOES,	ONIONS,	CARROTS,	GREEN	PEAS,	ENRICHED	WHEAT	FLOUR,	TOMATO	
PASTE,	MODIFIED	CORN	STARCH,	CONCENTRATED	BEEF	BROTH	(RECONSTITUTED	BEEF	
STOCK,	GLUCOSE	SOLIDS,	SALT,	HYDROLYZED	SOY	AND	CORN	PROTEINS,	CARAMEL	
POWDER,	YEAST	EXTRACT,	FLAVOUR,	MODIFIED	CORN	STARCH,	MONO	and	DIGLYCERDIES,	
CITRIC	ACID,	ONION	POWDER,	GARLIC	POWDER,	XANTHAN	GUM,	DISODIUM	ISONATE,	
DISODIUM	GUANYLATE),	DIJON	MUSTARD	(WATER,	MUSTARD	SEED,	VIINEGAR,	SALT),	
SALT,	SEASONINGS,	FLAVOURINGS,	YEAST	EXTRACT,	CARAMEL	COLOUR,	HERBS,	SPICES,	
DEHYDRATED	GARLIC,	DISODIUM	GUANYLATE	

CONTAINS:	WHEAT,	SOY,	MUSTARD	

Lasagna	

BEEF	LASAGNA	(BEEF,	WHEAT	SEMOLINA,	WATER,	TOMATO	SAUCE	(SEASONED	
TOMATOES,	WATER,	SEA	SALT,	SUGAR,	SPICES),	MOZZARELLA	AND	PARMESAN	CHEESE	
(MILK),	TEXTURED	SOY	PROTEINS,	LIQUID	WHOLE	EGG,	SEA	SALT,	SPICES),	WATER,	
TOMATO	PASTE,	EXTRA	LEAN	GROUND	BEEF,	ONIONS,	CORN	STARTCH,	PARMESAN	
CHEESE,	SUGAR,	SALT,	DEHYDRATED	GARLIC,	HERBS,	DEHYDRATED	ONIONS,	SPICES	

CONTAINS:	MILK,	EGGS,	WHEAT,	SOY	

Poutine	

WATER,	FRENCH	FIRES	(POTATOES,	CANOLA	OIL,	NATURAL	COLOUR,	SALT,	SODIUM	
PHOSPHATE),	WHITE	CHICKEN	MEAT,	CHEESE	(PASTEURIZED	MILK,	MODIFIED	MIK	
INGREDIENTS,	SALT,	MICROBIAL	ENZYME,	BACTERIAL	CULTURE),	POUTINE	SAUCE	
POWDER	(MODIFIED	CORN	STARCH,	SALT,	WHEAT	FLOUR,	MONOSODIUM	GLUTAMATE,	
HYDROLYZED	PLANT	PROTEIN	(CORN,	SOY,	WHEAT),	SUGAR,	ONION	POWDER,	TORULA	
YEAST,	CARAMEL,	TOMATO	POWDER,	SPICES,	CITRIC	ACID,	XANTHAM	GUM,	DISODIUM	
INOSINATE	AND	GUANYLATE,	GARLIC	POWDER,	CANOLA	OIL),	CHICKEN	FAT,	WHITE	
VINEGAR	

CONTAINS:	WHEAT,	MILK,	SOY	

Scalloped	Potatoes	and	Ham		

HAM	(PORK,	WATER,	SALT,	GLUCOSE	SOLIDS,	FLAVOUR,	SODIUM	PHOSPHATE,	
CARAGEENAN,	SODIUM	ERTHORBATE,	SODIUM	NITRITE,	SPICES),	POTATOES,	WATER,	
CREAM	(MILK,	CREAM),	PARMESAN	CHEESE,	BUTTER,	ENRICHED	WHEAT	FLOUR,	
DEHYDRATED	ONIONS,	MODIFIED	CORN	STARCH,	SALT,	CORN	STARCH,	DEHYDRATED	
CHIVES,	SPICES,	COLOUR	

CONTAINS:	WHEAT,	MILK	
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I	have	read	the	ingredient	list	and	confirm	that	I	am	not	allergic/sensitive	to	anything	
on	the	list	

Yes,	I	have	read	it	and	I	am	not	allergic/sensitive	o	 	 No,	I	have	not	
read	it	o	
	
	

	
	

	
	
Allergies	
Avez-vous	des	allergies	ou	des	sensibilités	alimentaires?		(Oui/Non)	
_______________________	

Si	oui,	veuillez	préciser	:	____________________________________________________	
	
Voici	une	liste	de	tous	les	produits	que	l’on	pourra	vous	demander	de	consommer,	y	
compris	des	craquelins,	qui	servent	à	neutraliser	le	palais.	Merci	de	confirmer	que	
vous	n’êtes	allergique	à	aucun	des	produits	ou	ingrédients	cités	:		
	

Craquelins	

FARINE	DE	BLÉ,	SHORTENING	(VÉGÉTAL,	PALME	MODIFIÉE),	SEL,	FARINE	D’ORGE	
MALTÉE,	BICARBONATE	DE	SODIUM,	LEVURE,	PENTOSANASE,	CHLORURE	DE	POTASSIUM	

CONTIENT	:	BLÉ,	ORGE	

Chili	

BOEUF	HACHÉ,	EAU,	TOMATES	BROYÉES,	FÈVES	ROUGES,	OIGNONS,	POIVRONS	VERTS,	
PURÉE	DE	TOMATE,	GRAS	DE	BOEUF,	SUCRE,	SEL,	AMIDON	DE	MAÏS,	AIL	EN	POUDRE,	
ÉPICE,	EXTRAIT	D’ÉPICE	

Poulet	à	l’indienne	

CUBES	DE	POULET,	TOMATES	EN	DÉS	(TOMATES,	JUS	DE	TOMATE,	CHLORURE	DE	
CALCIUM,	PEUT	CONTENIR	DE	L’ACIDE	CITRIQUE),	OIGNONS,	EAU,	POIVRONS	VERTS,	
POIVRONS	ROUGES,	BASE	DE	SAUCE	EN	POUDRE	[SUCRE,	CRÈME	EN	POUDRE,	MÉLANGE	
D’HUILES	HYDROGÉNÉES	(SOYA,	LAIT),	ÉPICES,	SEL,	PROTÉINES	DE	SOYA	HYDROLYSÉES,	
AIL	EN	POUDRE,	ARÔME,	JUS	DE	CITRON	DÉSHYDRATÉ,	LÉCITHINE	DE	SOYA],	RAISINS	DE	
CORINTHE,	BEURRE,	FARINE	DE	BLÉ	ENRICHE,	AMIDON	DE	MAÏS	MODIFIÉ,	NOIX	DE	COCO	
(NOIX	DE	COCO	DÉSHYDRATÉE,	DIOXIDE	DE	SOUFRE),	PURÉE	DE	TOMATE,	AIL	EN	PURÉE	
(AIL	BROYÉ,	HUILE	DE	CANOLA,	ACIDE	CITRIQUE),	PURÉE	DE	GINGEMBRE	(GINGEMBRE,	
HUILE	DE	CANOLA,	ACIDE	CITRIQUE),	FINES	HERBES	
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CONTIENT	:	BLÉ,	LAIT,	SOYA	

Ragoût	d’agneau	aux	légumes	

CUBES	D’AGEAU	ASSAISONNÉS	(AGNEAU,	EAU,	SIROP	DE	MAÏS,	FARINE	DE	RIZ,	POIVRE,	
SEL),	EAU,	POMMES	DE	TERRE,	OIGNONS,	CAROTTES,	PETITS	POIS,	FARINE	DE	BLÉ	
ENRICHIE,	PURÉE	DE	TOMATE,	AMIDON	DE	MAÏS	MODIFIÉ,	BOUILLON	DE	BOEUF	
CONCENTRÉ	(BOUILLON	DE	BOEUF	RECONSTITUÉ,	EXTRAITS	SECS	DE	GLUCOSE,	SEL,	
PROTÉINES	DE	SOYA	ET	MAÏS	HYDROLYSÉES,	CARAMEL	EN	POUDRE,	EXTRAIT	DE	LEVURE,	
ARÔME,	AMIDON	DE	MAÏS	MODIFIÉ,	MONO	ET	DIGLYCÉRIDES,	ACIDE	CITRIQUE,	OIGNON	
EN	POUDRE,	AIL	EN	POUDRE,	GOMME	DE	XANTHANE,	INOSINATE	DISODIQUE,	GUANYLATE	
DISODIQUE),	MOUTARDE	DE	DIJON	(EAU,	GRAINE	DE	MOUTARDE,	VINAIGRE,	SEL),	SEL,	
ASSAISONNEMENT,	AROMATISANTS,	EXTRAIT	DE	LEVURE,	COLORANT	DE	CARAMEL,	
FINES	HERBES,	ÉPICES,	AIL	DÉSHYDRATÉ,	INOSINATE	DISODIQUE,	GUANYLATE	
DISODIQUE	

CONTIENT	:	BLÉ,	SOYA,	MOUTARDE	

Lasagne	

LASAGNE	AU	BOEUF	(BOEUF,	SEMOULE	DE	BLÉ,	EAU,	SAUCE	TOMATE	(TOMATES	
ASSAISONNÉES,	EAU,	SEL	DE	MER,	SUCRE,	ÉPICES),	MOZZARELLA	ET	PARMESAN	(LAIT),	
PROTÉINES	DE	SOYA	TEXTURÉES,	OEUFS	ENTIERS	LIQUIDES,	SEL	DE	MER,	ÉPICES),	EAU,	
PURÉE	DE	TOMATE,	BOEUF	HACHÉ	EXTRA	MAIGRE,	OIGNONS,	AMIDON	DE	MAÏS,	
PARMESAN,	SUCRE,	SEL,	AIL	DÉSHYDRATÉ,	ÉPICES	

CONTIENT	:	LAIT,	OEUFS,	BLÉ,	SOYA	

Poutine	

EAU,	POMMES	DE	TERRE	FRITES	(POMMES	DE	TERRE,	HUILE	DE	CANOLA,	COLORANT	
NATUREL,	SEL,	PHOSPHATE	DE	SODIUM),	VIANDE	DE	POULET,	FROMAGE	(LAIT	
PASTEURISÉ,	SUBSTANCES	LAITIÈRES	MODIFIÉES,	SEL,	ENZYME	MICROBIENNE,	CULTURE	
BACTÉRIENNE),	SAUCE	À	POUTINE	EN	POUDRE	(AMIDON	DE	MAÏS	MODIFIÉ,	SEL,	FARINE	
DE	BLÉ,	GLUTAMATE	MONOSODIQUE,	PROTÉINES	VÉGÉTALES	HYDROLYSÉES	(MAÏS,	SOYA,	
BLÉ),	SUCRE,	OIGNON	EN	POUDRE,	LEVURE	TORULA,	CARAMEL,	TOMATE	EN	POUDRE,	
ÉPICES,	ACIDE	CITRIQUE,	GOMME	DE	XANTHANE,	INOSINATE	ET	GUANYLATE	DISODIQUE,	
AIL	EN	POUDRE,	HUILE	DE	CANOLA),	GRAS	DE	POULET,	VINAIGRE	BLANC	

CONTIENT	:	BLÉ,	LAIT,	SOYA	

Gratin	dauphinois	au	jambon	

JAMBON	(PORC,	EAU,	SEL,	EXTRAIT	SEC	DE	GLUCOSE,	SAVEUR,	PHOSPHATE	DE	SODIUM,	
CARRAGHÉNINE,	ÉRYTHORBATE	DE	SODIUM,	NITRITE	DE	SODIUM,	ÉPICES),	POMMES	DE	
TERRE,	EAU,	CRÈME	(LAIT,	CRÈME),	PARMESAN,	BEURRE,	FARINE	DE	BLÉ	ENRICHE,	
OIGNONS	DÉSHYDRATÉS,	AMIDON	DE	MAÏS	MODIFIÉ,	SEL,	AMIDON	DE	MAÏS,	CIBOULETTE	
DÉSHYDRATÉE,	EPICES,	COLORANT	

CONTIENT	:	BLÉ,	LAIT	
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J’ai	lu	la	liste	des	ingrédients	et	je	confirme	que	je	ne	suis	allergique/sensible	à	aucun	
des	produits	qui	y	figurent.	

Oui,	je	l’ai	lu	et	je	ne	suis	pas	allergique/sensible	o	 	 Non,	je	ne	l’ai	
pas	lu	o	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	

95	

	
Appendix 10: Phase 1 information sheet and consent form EN/FR  

	
	
	

	
	

	
	

CONSENT	TO	PARTICIPATE	IN	RESEARCH	
	

Sensory	Evaluation	of	Individual	Meal	Packs	
	

You	are	invited	to	participate	in	a	research	study	conducted	by	Laura	Crawford	(MSc	student)	and	
Lisa	Duizer	(supervisor)	from	the	Department	of	Food	Science	at	the	University	of	Guelph.	This	
research	is	funded	through	the	Department	of	National	Defence,	in	support	of	Strategic	Joint	Staff	J4	
Food	Services	and	National	Combat	Rations	Program.		
	
If	you	have	any	questions	of	concerns	about	the	research,	please	feel	free	to	contact	Lisa	Duizer	
(faculty	member	in	the	Department	of	Food	Science,	University	of	Guelph,	phone:	519-824-4120	
x53410)	or	Laura	Crawford	(MSc	student	in	the	Department	of	Food	Science,	University	of	Guelph,	
email:	lcrawf01@uoguelph.ca).		
	
	 	
PURPOSE	OF	THE	STUDY	
	
The	purpose	of	this	research	is	to	evaluate	the	effect	of	temperature	and	liking	of	selected	Individual	
Meal	Packs	(IMPs).	You	can	participate	in	this	study	if	you	are	18	years	of	age	or	older	and	are	an	
active	member	of	the	Canadian	Armed	Forces.	The	data	from	this	research	will	appear	in	the	
researcher’s	thesis.	Results	have	the	potential	to	influence	improved	food	choices	within	the	IMPs.		
	
If	you	would	like	to	receive	information	on	the	results	of	this	study,	it	can	be	requested	through	your	
Chain	of	Command.	
	
	
PROCEDURE	
	
If	you	volunteer	to	participate	in	this	study,	we	ask	you	to	do	the	following	things:	
	 	

	
1) Pre-screening	Questionnaire	

You	will	be	provided	with	a	questionnaire	that	asks	about	any	allergies	or	sensitivities	
you	may	have	to	food	products.	This	will	ensure	that	you	will	not	consume	any	products	
that	are	unsafe	to	your	health.		

	
2) Consumer	Sensory	Evaluation	

You	will	be	randomly	divided	into	two	groups.	Group	A	will	be	given	6	hot	IMP	entrées	to	
try.	Group	B	will	be	given	the	same	entrées	cold	to	try.	This	should	take	around	120	
minutes.	You	will	be	asked	to	answer	questions	related	to	rating	the	food	from	1-9	(1	
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being	dislike	extremely	and	9	being	like	extremely),	as	well	as	commenting	on	overall	
liking,	texture,	appearance,	and	flavour.	You	will	also	be	asked	to	identify	descriptive	
properties	of	the	food	with	“Check	All	That	Apply”	questions.	The	following	session	will	
have	Group	A	try	the	entrées	cold	and	Group	B	will	try	the	entrées	hot.	Both	groups	will	
be	asked	to	answer	the	same	questions.	

	
	
POTENTIAL	RISKS	AND	DISCOMFORTS	
	
The	ingredients	of	the	products	you	will	be	asked	to	consume	are	listed	in	the	pre-screening	
questionnaire.	The	ingredient	lists	are	taken	directly	from	the	package.	If	you	know	that	any	of	the	
listed	products	or	ingredients	will	cause	you	discomfort	or	if	you	are	allergic	or	sensitive	to	any	of	
them,	please	do	not	take	part	in	the	study.	Whenever	you	eat	or	drink,	there	is	always	a	risk	of	choking.	
To	minimize	this	risk,	there	will	be	a	researcher	trained	in	first	aid	present	at	all	times.		
	
All	products	you	will	be	asked	to	consume	are	shelf	stable	and	do	not	pose	any	microbiological	risks	
beyond	those	experienced	in	day-to-day	life.		You	will	also	be	asked	to	drink	water	and	eat	crackers	in	
between	samples.	
	
POTENTIAL	BENEFITS	TO	PARTICIPANTS	AND/OR	SOCIETY	
	
Information	from	this	study	can	contribute	to	the	advancement	of	the	sensory	evaluation	program	in	
the	CAF,	to	more	efficiently	measure	acceptability	and	improve	quality	of	combat	rations	in	the	future.	
Please	note	that	there	are	no	direct	benefits	to	individual	participants.	
	
	
CONFIDENTIALITY	
	
Every	effort	will	be	made	to	ensure	confidentiality	of	any	identifying	information	that	is	
obtained	in	connection	with	this	study.	
	
The	consent	forms	containing	your	name	and	your	personal	information,	if	shared,	will	be	kept	in	a	
locked	cabinet	in	a	locked	room,	separate	from	the	rest	of	the	data	from	the	study.	These	will	be	
shredded	after	completion	of	the	study.	
	
In	this	study,	all	data	collected	will	be	anonymized.	All	data	will	be	stored	on	a	password	protected	
computer	in	a	locked	room.	The	analyzed	results	from	the	study	will	be	shared	with	the	National	
Combat	Ration	Program.	At	no	time	will	individual	data	be	shared.	Please	note	that	confidentiality	
cannot	be	guaranteed	while	data	are	in	transit	over	the	internet.	
	
	
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.	In	addition,	during	the	study,	you	may	
request	to	take	a	break	at	any	time	that	you	require	one.	You	may	also	exercise	the	option	of	removing	
your	data	from	the	study	up	until	the	point	at	which	you	leave	the	study	session.	You	may	also	refuse	
to	answer	any	questions	you	do	not	wish	to	answer	and	still	remain	in	the	study.	The	investigator	may	
withdraw	you	from	this	research	if	circumstances	arise	that	warrant	doing	so.	You	will	be	reminded	of	
your	right	to	withdraw	from	this	study	at	the	beginning	of	the	session,	and	there	will	be	a	copy	of	this	
information	sheet	for	you	to	refer	to.	
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PLEASE	NOTE:	Participation,	or	lack	there	of,	will	not	affect	career	advancement,	discipline	or	
performance	evaluations.	
	 	
	
RIGHTS	OF	RESEARCH	PARTICIPANTS	
	
This	project	has	been	reviewed	by	the	University	of	Guelph	Research	Ethics	Board	for	compliance	
with	federal	guidelines	for	research	involving	human	participants.	If	you	have	any	questions	
regarding	your	rights	and	welfare	as	a	research	participant	in	this	study	(REB#),	please	contact:		
	
	 Director,	Research	Ethics		 	 Telephone:	(519)	824-4120	x56606	
	 University	of	Guelph	 	 	 Email:	reb@uoguelph.ca	
	
You	do	not	waive	any	legal	rights	by	agreeing	to	take	part	in	this	study.	
	

	

 

 
 
 
 

SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE 
	
I	have	filled	in	the	screening	questionnaire	for	allergies	and	I	have	read	the	ingredient	listing	for	the	
products	that	I	will	be	trying.	I	am	not	allergic	or	sensitive	to	any	of	the	listed	items.		
	
I	have	read	the	information	provided	for	the	study	“Sensory	Evaluation	of	Individual	Meal	Packs”	as	
described	herein.			
	
My	questions	have	been	answered	to	my	satisfaction,	and	I	agree	to	participate	in	this	study.	I	have	
been	given	a	copy	of	this	form.	
	
	
	 ______________________________________	
	 Name	of	Participant	(please	print)	
	
	 	
	 ______________________________________	 	 	 ______________	
	 Signature	of	Participant	 	 	 							 	 	 											Date	
	
	
 
	
	
	

	
	
	

CONSENTEMENT	À	PARTICIPER	À	LA	RECHERCHE	
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Analyse	sensorielle	des	rations	individuelles	de	campagne	

	
Nous	vous	invitons	à	participer	à	une	étude	de	recherche	menée	par	Laura	Crawford	(étudiante	en	
maîtrise	ès	sciences)	et	Lisa	Duizer	(superviseure)	du	Département	des	sciences	alimentaires	de	
l’Université	de	Guelph.	Cette	recherche	est	financée	par	le	ministère	de	la	Défense	nationale,	à	l’appui	
des	J4	Services	d’alimentation	et	du	Programme	national	des	rations	de	combat	de	l’État-major	
interarmées	stratégique.		
	
Si	vous	avez	des	questions	concernant	la	recherche,	n’hésitez	pas	à	communiquer	avec	Lisa	Duizer	
(membre	du	corps	enseignant	du	Département	des	sciences	alimentaires,	Université	de	Guelph,	
numéro	de	téléphone	:	519-824-4120,	poste	53410)	ou	Laura	Crawford	(étudiante	en	maîtrise	ès	
sciences	du	Département	des	sciences	alimentaires,	Université	de	Guelph,	courriel	:	
lcrawf01@uoguelph.ca).		
	
	 	
OBJECTIF	DE	L’ÉTUDE	
	
La	recherche	a	pour	but	d’évaluer	l’effet	de	la	température	et	l’appréciation	à	l’égard	de	rations	
individuelles	de	campagne	(RIC)	sélectionnées.	Pour	pouvoir	participer	à	l’étude,	vous	devez	avoir	
18	ans	ou	plus	et	être	membre	actif	des	Forces	armées	canadiennes	(FAC).	Les	données	tirées	de	cette	
étude	seront	consignées	dans	la	thèse	de	la	chercheuse.	Les	résultats	pourraient	influencer	le	choix	
des	aliments	entrant	dans	la	composition	des	RIC.		
	
Si	vous	souhaitez	recevoir	des	renseignements	sur	les	résultats	de	cette	étude,	vous	pouvez	en	faire	la	
demande	par	l’entremise	de	votre	chaîne	de	commandement.	
	
PROCÉDURE	
	
En	vous	portant	volontaire	pour	participer	à	l’étude,	voici	ce	qu’il	vous	sera	demandé	de	faire	:	
	 	

	
1) Questionnaire	de	présélection	

Vous	recevrez	un	questionnaire	où	vous	devrez	indiquer	si	vous	êtes	allergique	ou	
sensible	à	certains	produits	alimentaires.	Cela	permettra	d’éviter	de	vous	donner	à	
consommer	des	produits	dangereux	pour	votre	santé.		

	
2) Analyse	sensorielle	des	consommateurs	

Vous	serez	divisés	en	deux	groupes	de	manière	aléatoire.	Le	groupe	A	goûtera	six	plats	
chauds	de	RIC.	Le	groupe	B	goûtera	les	mêmes	plats,	froids.	L’analyse	devrait	durer	
environ	120	minutes.	Vous	aurez	à	répondre	à	des	questions	en	attribuant	une	note	de	1	
à	9	à	la	nourriture	(1	pour	«	déteste	»	et	9	pour	«	adore	»),	ainsi	qu’à	fournir	des	
commentaires	sur	votre	appréciation	générale	du	plat,	sa	texture,	son	aspect	et	sa	saveur.	
On	vous	demandera	également	de	préciser	les	propriétés	descriptives	de	la	nourriture	
dans	le	cadre	de	questions	où	vous	devrez	cocher	toutes	les	réponses	pertinentes.	Dans	la	
séance	suivante,	le	groupe	A	goûtera	les	plats	froids	et	le	groupe	B,	les	plats	chauds.	Les	
deux	groupes		
devront	répondre	aux	mêmes	questions.	
	

RISQUES	ET	GÊNES	POTENTIELS	
	
Les	ingrédients	des	produits	que	l’on	vous	demandera	de	consommer	sont	énumérés	dans	le	
questionnaire	de	présélection.	Leur	liste	provient	directement	de	l’emballage	des	produits.	Si	vous	
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vous	savez	allergique	ou	sensible	à	l’un	de	ces	produits	ou	ingrédients,	ou	si	vous	savez	que	vous	
pourriez	ressentir	une	gêne,	veuillez	ne	pas	prendre	part	à	l’étude.	Il	existe	toujours	un	risque	
d’étouffement	lorsque	l’on	boit	ou	lorsque	l’on	mange.	Afin	de	le	minimiser,	un	chercheur	ou	une	
chercheuse	ayant	reçu	une	formation	en	secourisme	sera	en	permanence	présent.		
	
Tous	les	produits	que	l’on	vous	demandera	de	consommer	sont	de	longue	conservation	et	ne	
présentent	aucun	risque	microbiologique	qui	ne	soit	courant.	On	vous	demandera	également	de	boire	
de	l’eau	et	de	manger	des	craquelins	entre	les	dégustations.		
	
AVANTAGES	POTENTIELS	POUR	LES	PARTICIPANTS	ET/OU	LA	SOCIÉTÉ	
	
Les	renseignements	tirés	de	cette	étude	peuvent	contribuer	à	faire	avancer	le	programme	d’analyse	
sensorielle	dans	les	FAC,	en	vue	de	mesurer	plus	efficacement	l’acceptabilité	et	d’améliorer	la	qualité	
des	rations	de	combat	à	l’avenir.	Veuillez	noter	que	les	participantes	et	participants	ne	bénéficient	
d’aucun	avantage	direct.	
	
CONFIDENTIALITÉ	
	
Tous	les	efforts	seront	consentis	pour	garantir	la	confidentialité	des	renseignements	
d’identification	obtenus	dans	le	cadre	de	cette	étude.	
	
Les	formulaires	de	consentement	renfermant	votre	nom	et	vos	renseignements	personnels,	dans	le	
cas	où	ils	seraient	partagés,	seront	conservés	dans	un	meuble	verrouillé	dans	une	pièce	fermée	à	clé,	à	
l’écart	du	reste	des	données	de	l’étude.	Ils	seront	déchiquetés	une	fois	l’étude	achevée.	
	
Dans	cette	étude,	toutes	les	données	recueillies	seront	rendues	anonymes.	Toutes	les	données	seront	
enregistrées	dans	un	ordinateur	protégé	par	mot	de	passe	dans	une	pièce	fermée	à	clé.	Les	résultats	
analysés	provenant	de	l’étude	seront	communiqués	au	personnel	du	Programme	national	des	rations	
de	combat.	Les	données	individuelles	ne	seront	communiquées	à	aucun	moment.	Veuillez	noter	que	la	
confidentialité	ne	peut	être	garantie	pendant	le	transit	des	données	sur	Internet.	
	
PARTICIPATION	ET	RETRAIT	

Vous	pouvez	choisir	de	participer	ou	non	à	cette	étude.	Si	vous	vous	portez	volontaire	pour	y	
participer,	vous	pouvez	vous	en	retirer	sans	aucune	conséquence.	De	plus,	pendant	l’étude,	vous	
pouvez	demander	à	faire	une	pause	chaque	fois	que	vous	en	ressentez	le	besoin.	Vous	pouvez	aussi	
exercer	l’option	de	supprimer	vos	données	de	l’étude	jusqu’à	ce	que	vous	quittiez	la	séance	de	l’étude.	
Vous	pouvez	aussi	refuser	de	répondre	aux	questions	auxquelles	vous	ne	souhaitez	pas	répondre	et	
continuer	de	participer	à	l’étude.	La	personne		chargée	de	l’enquête	peut	vous	retirer	de	la	recherche	
si	des	circonstances	le	justifient.	On	vous	rappellera	votre	droit	à	vous	retirer	de	l’étude	au	début	de	la	
séance,	et	un	exemplaire	de	la	présente	fiche	de	renseignements	vous	sera	remis	à	des	fins	de	
consultation.	
	
À	NOTER	:	La	participation,	ou	son	défaut,	n’aura	pas	d’effet	sur	les	évaluations	de	l’avancement	
professionnel,	de	la	discipline	ou	du	rendement.	
	
DROITS	DES	PARTICIPANTES	ET	PARTICIPANTS	À	LA	RECHERCHE	
	
Le	présent	projet	a	été	examiné	par	le	Comité	d’éthique	de	la	recherche	de	l’Université	de	Guelph	pour	
s’assurer	de	sa	conformité	aux	lignes	directrices	fédérales	sur	la	recherche	mettant	en	jeu	des	
personnes.	Pour	toute	question	concernant	vos	droits	et	votre	bien-être	en	tant	que	participante	ou	
participant	à	la	recherche	de	cette	étude	(numéro	de	REB),	veuillez	communiquer	avec	:		
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	 Direction,	Éthique	de	la	recherche	 	 Téléphone	:	519-824-4120,	poste	56606	
	 Université	de	Guelph	 	 	 Courriel	:	reb@uoguelph.ca	
	
Vous	ne	renoncez	à	aucun	droit	légal	en	acceptant	de	prendre	part	à	cette	étude.	
	

 

 
 
 
 

SIGNATURE DE LA PARTICIPANTE OU DU PARTICIPANT À LA RECHERCHE OU DE SA 
REPRÉSENTANTE LÉGALE OU SON REPRÉSENTANT LÉGAL 

	
J’ai	rempli	le	questionnaire	de	présélection	concernant	les	allergies	et	j’ai	lu	la	liste	des	ingrédients	
composant	les	produits	que	je	goûterai.	Je	ne	suis	allergique	ou	sensible	à	aucun	des	ingrédients	
mentionnés.	
	
J’ai	lu	les	renseignements	fournis	pour	l’étude	«	Analyse	sensorielle	des	rations	individuelles	de	
campagne	»	présentement	décrits.			
	
Mes	questions	ont	reçu	des	réponses	satisfaisantes,	et	j’accepte	de	participer	à	cette	étude.	On	m’a	
remis	un	exemplaire	du	présent	formulaire.	
	
	
	 ______________________________________	
	 Nom	de	la	participante	ou	du	participant	(en	lettres	moulées)	
	
	 	
	 ______________________________________	 	 	 ______________	
	 Signature	de	la	participante	ou	du	participant	 	 	 											Date	
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Appendix 11: Phase 2 field questionnaire EN/FR  
	
	
Field	Trial	Sensory	Questionnaire	
	
	
1. How	tired	were	you	prior	to	eating?		
	

☐ Exhausted	 ☐ Tired	 ☐	Not	tired	 ☐	Full	of	energy	
	
	
2.			How	hungry	were	you	prior	to	eating?	
	

☐ Starving	 ☐ Hungry	 ☐	Not	hungry	 ☐	I	couldn’t	eat	another	bite	

	
	
3.			How	much	did	you	like	this	IMP?	
	

☐ Extremely	Dislike	 ☐ Dislike	 ☐ Neither	Like	nor	Dislike	 ☐ Like	 ☐ Extremely	Like	
	
	
4.				Would	you	eat	this	entrée	again?	We	want	to	know	your	thoughts	about	the	entrée	
only.	
	

☐ Never	 ☐ Unlikely	 ☐ Maybe	 ☐ Likely	 ☐ Definitely	
	
	
5.				Why	did	you	eat	this	entrée?	(Check	all	that	apply)	
	

☐ I	was	hungry	and	it	was	the	only	thing	available	

☐ I	knew	that	I	needed	the	energy,	so	I	ate	it	

☐ I	like	this	type	of	food	

☐ I	always	eat	everything	I	am	offered	

☐ Other	(please	comment)	______________________________________________ 
	
	
6.				If	you	didn’t	finish	this	entrée,	why	not?	
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☐ I	ran	out	of	time	

☐ I	didn’t	like	it	

☐ Other	(please	comment)	_______________________________________________ 
	
	
7.				Did	you	decide	to	take	any	uneaten	components	of	the	IMP	with	you	for	later?	(E.g.	
you	packed	the	beef	jerky	and	the	sports	drink	in	your	ruck	for	later).	If	you	answered	
yes,	please	list	the	food:	
	
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

__________________	

	
	
8.	Did	you	bring	extra	food	with	you	into	the	field	and	eat	it?		
	

☐ Yes	

☐ No	

☐ Not	this	time,	but	I	often	do	
	
If	you	answered	yes	(or	not	this	time,	but	often	do),	please	list	the	food:		
	
_______________________________________________________________________________
______	
	
	
9.				Overall	product	comments	or	additional	feedback	(optional):	
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Questionnaire	sensoriel	:	Essai	sur	le	terrain	
	
	
2. À	quel	point	étiez-vous	fatigué	avant	de	manger?		
	

☐	Épuisé	 ☐	Fatigué	 ☐	Pas	fatigué	 ☐	Plein	d’énergie	

	
	
2.			À	quel	point	aviez-vous	faim	avant	de	manger?	
	

☐	Très	faim		 ☐	Faim	 ☐	Pas	faim	 ☐	Totalement	rassasié	

	
	
3.			Comment	avez-vous	trouvé	cette	RIC?	
	

☐ Détestée	 ☐ Pas aimée	 ☐ Ni	aimée,	ni	détestée	 ☐ Aimée	 ☐ Adorée	
	
	
4.	Mangeriez-vous	à	nouveau	ce	plat?	Nous	souhaitons	connaître	votre	avis	sur	le	plat	
uniquement.	
	

☐	Jamais	 ☐	Improbable	 ☐	Peut-être	 ☐	Probable	 ☐	Sans	aucun	doute	
	
	
5.	Pourquoi	avez-vous	mangé	ce	plat?	(Cochez	toutes	les	réponses	pertinentes.)	
	

☐	J’avais	faim	et	c’était	le	seul	plat	disponible	

☐	Je	savais	que	j’avais	besoin	de	l’énergie,	c’est	pourquoi	je	l’ai	mangé	

☐	J’aime	ce	genre	de	nourriture	

☐	Je	mange	toujours	tout	ce	qu’on	me	donne	

☐	Autre	(veuillez	expliquer)	______________________________________________	
	
	
6.	Si	vous	n’avez	pas	fini	ce	plat,	expliquer	pourquoi?	
	

☐	Je	n’avais	plus	assez	de	temps	

☐	Je	ne	l’ai	pas	aimé	

☐	Autre	(veuillez	expliquer)	_______________________________________________	
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7.	Avez-vous	apporté	de	la	nourriture	supplémentaire	avec	vous	sur	le	terrain	et	l’avez-vous	
mangée?	
	

☐	Oui	

☐	Non	

☐	Pas	cette	fois,	mais	je	le	fais	souvent	
	
Si	vous	avez	répondu	Oui	(ou	Pas	cette	fois,	mais	je	le	fais	souvent),	veuillez	préciser	le	type	de	
nourriture	apportée	:		
	
_______________________________________________________________________________
______	
	
	
8.	Commentaires	généraux	sur	le	produit	ou	commentaires	complémentaires	(facultatif)	:	
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Appendix 12: Phase 2 pre-screening questionnaire EN/FR  
	
	
	

	
	
Allergies	
Do	you	have	any	food	allergies	or	sensitivities?	(Yes/No)	
________________________________	
If	yes,	please	specify:	______________________________________________________	
	
	
I	have	read	the	ingredient	list	on	the	IMP	and	confirm	that	I	am	not	
allergic/sensitive	to	anything	on	the	list	
	
Yes,	I	have	read	it	and	I	am	not	allergic/sensitive	o	 	 No,	I	have	not	read	it	
o	
	
	
	

	
	

	
Allergies	
Avez-vous	des	allergies	ou	des	sensibilités	alimentaires?		(Oui/Non)	
_______________________	

Si	oui,	veuillez	préciser	:	____________________________________________________	
	
	

	
J’ai	lu	la	liste	des	ingrédients	et	je	confirme	que	je	ne	suis	allergique/sensible	à	aucun	
des	produits	qui	y	figurent.	

Oui,	je	l’ai	lu	et	je	ne	suis	pas	allergique/sensible	o	 	 Non,	je	ne	l’ai	
pas	lu	o	
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Appendix 13: Phase 2 information sheet and consent form  
	
	
 

	
	

CONSENT	TO	PARTICIPATE	IN	RESEARCH	
	

Sensory	Evaluation	of	Individual	Meal	Packs	
	

You	are	invited	to	participate	in	a	research	study	conducted	by	Laura	Crawford	(MSc	student)	
and	Lisa	Duizer	(supervisor)	from	the	Department	of	Food	Science	at	the	University	of	Guelph.		
This	research	is	funded	through	the	Department	of	National	Defence,	in	support	of	Strategic	Joint	Staff	
J4	Food	Services	and	National	Combat	Rations	Program.		
	
If	you	have	any	questions	of	concerns	about	the	research,	please	feel	free	to	contact	Lisa	Duizer	
(faculty	member	in	the	Department	of	Food	Science,	University	of	Guelph,	phone:	519-824-
4120	x53410)	or	Laura	Crawford	(MSc	student	in	the	Department	of	Food	Science,	University	
of	Guelph,	email:	lcrawf01@uoguelph.ca).		
	 	
PURPOSE	OF	THE	STUDY	
	
The	purpose	of	this	research	is	to	evaluate	the	relation	between	plate	waste	and	liking	of	selected	
Individual	Meal	Packs	(IMPs).	You	can	participate	in	this	study	if	you	18	years	of	age	or	older	and	are	
an	active	member	of	the	Canadian	Armed	Forces.	The	data	from	this	research	will	appear	in	the	
researcher’s	thesis.	Results	have	the	potential	to	influence	improved	food	choices	within	the	IMPs.		
	
If	you	would	like	to	receive	information	on	the	results	of	this	study,	it	can	be	requested	through	your	
Chain	of	Command.	
	
PROCEDURE	
	
If	you	volunteer	to	participate	in	this	study,	we	ask	you	to	do	the	following	things:	
	 	

	
1) Pre-screening	Questionnaire	

You	will	be	provided	with	a	questionnaire	that	asks	about	any	allergies	or	sensitivities	
you	may	have	to	food	products.	This	will	ensure	that	you	will	not	consume	any	products	
that	are	unsafe	to	your	health.		

	
2) Consumer	Sensory	Evaluation	

You	will	be	given	an	IMP	in	a	field	environment	and	instructed	to	eat	as	you	normally	
would.	All	leftover	food	will	be	collected	after	the	meal	and	weighed.	This	should	take	
about	45	minutes.	You	will	be	given	a	survey	asking	about	feedback	on	overall	
acceptability.	There	will	be	some	questions	that	will	ask	if	you	would	eat	that	particular	
food	again,	or	how	hungry	you	were	before	consuming	the	food.		

	
POTENTIAL	RISKS	AND	DISCOMFORTS	
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The	ingredients	of	the	products	you	will	be	asked	to	consume	are	listed	on	the	IMP.	Read	the	IMP	and	
if	you	know	that	any	of	the	listed	products	or	ingredients	will	cause	you	discomfort	or	if	you	
are	allergic	or	sensitive	to	any	of	them,	please	do	not	take	part	in	the	study.	Whenever	you	eat	
or	drink,	there	is	always	a	risk	of	choking.	To	minimize	this	risk,	there	will	be	a	researcher	
trained	in	first	aid	present	at	all	times.		
	
All	products	you	will	be	asked	to	consume	are	shelf-stable	and	do	not	pose	any	microbiological	risks	
beyond	those	experienced	in	day-to-day	life. 
	
POTENTIAL	BENEFITS	TO	PARTICIPANTS	AND/OR	SOCIETY	
	
Information	from	this	study	can	contribute	to	the	advancement	of	the	sensory	evaluation	program	in	
the	CAF,	to	more	efficiently	measure	acceptability	and	improve	quality	of	combat	rations	in	the	future.	
Please	note	that	there	are	no	direct	benefits	to	individual	participants.	
	
CONFIDENTIALITY	
	
Every	effort	will	be	made	to	ensure	confidentiality	of	any	identifying	information	that	is	
obtained	in	connection	with	this	study.	
	
The	consent	forms	containing	your	name	and	your	personal	information,	if	shared,	will	be	kept	in	a	
locked	cabinet	in	a	locked	room,	separate	from	the	rest	of	the	data	from	the	study.	These	will	be	
shredded	after	completion	of	the	study.	
	
In	this	study,	all	data	collected	will	be	anonymized.	All	data	will	be	stored	on	a	password	protected	
computer	in	a	locked	room.	The	analyzed	results	from	the	study	will	be	shared	with	the	National	
Combat	Ration	Program.	At	no	time	will	individual	data	be	shared.	Please	note	that	confidentiality	
cannot	be	guaranteed	while	data	are	in	transit	over	the	internet.	
	
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.	In	addition,	during	the	study,	you	may	
request	to	take	a	break	at	any	time	that	you	require	one.	You	may	also	exercise	the	option	of	
removing	your	data	from	the	study	up	until	the	point	at	which	you	leave	the	study	session.	You	may	
also	refuse	to	answer	any	questions	you	do	not	wish	to	answer	and	still	remain	in	the	study.	
The	investigator	may	withdraw	you	from	this	research	if	circumstances	arise	that	warrant	
doing	so.	You	will	be	reminded	of	your	right	to	withdraw	from	this	study	at	the	beginning	of	the	
session,	and	there	will	be	a	copy	of	this	information	sheet	for	you	to	refer	to.	
	
PLEASE	NOTE:	Participation,	or	lack	there	of,	will	not	affect	career	advancement,	discipline	or	
performance	evaluations.	
	 	
RIGHTS	OF	RESEARCH	PARTICIPANTS	
	
This	project	has	been	reviewed	by	the	University	of	Guelph	Research	Ethics	Board	for	
compliance	with	federal	guidelines	for	research	involving	human	participants.	If	you	have	any	
questions	regarding	your	rights	and	welfare	as	a	research	participant	in	this	study	(REB#),	
please	contact:		
	
	 Director,	Research	Ethics	 	 	 Telephone:	(519)	824-4120	x56606	
	 University	of	Guelph	 	 	 Email:	reb@uoguelph.ca	
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You	do	not	waive	any	legal	rights	by	agreeing	to	take	part	in	this	study.	
 
 

	

 
 

SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE 
	
I	have	filled	in	the	screening	questionnaire	for	allergies	and	I	have	read	the	ingredient	listing	
for	the	products	that	I	will	be	trying.	I	am	not	allergic	or	sensitive	to	any	of	the	listed	items.		
	
I	have	read	the	information	provided	for	the	study	“Sensory	Evaluation	of	Individual	Meal	
Packs”	as	described	herein.			
	
My	questions	have	been	answered	to	my	satisfaction,	and	I	agree	to	participate	in	this	study.	I	
have	been	given	a	copy	of	this	form.	
	
	
	 ______________________________________	
	 Name	of	Participant	(please	print)	
	
	 	
	 ______________________________________	 	 	 ______________	
	 Signature	of	Participant	 	 	 							 	 	 											Date	
	
	
 
	
	
	

	
	
	

CONSENTEMENT	À	PARTICIPER	À	LA	RECHERCHE	
	

Analyse	sensorielle	des	rations	individuelles	de	campagne	
	

Nous	vous	invitons	à	participer	à	une	étude	de	recherche	menée	par	Laura	Crawford	(étudiante	en	
maîtrise	ès	sciences)	et	Lisa	Duizer	(superviseure)	du	Département	des	sciences	alimentaires	de	
l’Université	de	Guelph.	Cette	recherche	est	financée	par	le	ministère	de	la	Défense	nationale,	à	l’appui	
des	J4	Services	d’alimentation	et	du	Programme	national	des	rations	de	combat	de	l’État-major	
interarmées	stratégique.		
	
Si	vous	avez	des	questions	concernant	la	recherche,	n’hésitez	pas	à	communiquer	avec	Lisa	Duizer	
(membre	du	corps	enseignant	du	Département	des	sciences	alimentaires,	Université	de	Guelph,	
numéro	de	téléphone	:	519-824-4120,	poste	53410)	ou	Laura	Crawford	(étudiante	en	maîtrise	ès	
sciences	du	Département	des	sciences	alimentaires,	Université	de	Guelph,	courriel	:	
lcrawf01@uoguelph.ca).		
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OBJECTIF	DE	L’ÉTUDE	
	
Le	but	de	cette	recherche	est	d’évaluer	la	relation	entre	les	produits	non	consommés	et	l’appréciation	
à	l’égard	de	rations	individuelles	de	campagne	(RIC)	sélectionnés.	Pour	pouvoir	participer	à	l’étude,	
vous	devez	avoir	18	ans	ou	plus	et	être	membre	actif	des	Forces	armées	canadiennes	(FAC).	Les	
données	tirées	de	cette	étude	seront	consignées	dans	la	thèse	de	la	chercheuse.	Les	résultats	
pourraient	influencer	le	choix	des	aliments	entrant	dans	la	composition	des	RIC.		
	
Si	vous	souhaitez	recevoir	des	renseignements	sur	les	résultats	de	cette	étude,	vous	pouvez	en	faire	la	
demande	par	l’entremise	de	votre	chaîne	de	commandement.	
	
PROCÉDURE	
	
En	vous	portant	volontaire	pour	participer	à	l’étude,	voici	ce	qu’il	vous	sera	demandé	de	faire	:	
	 	

	
1) Questionnaire	de	présélection	

Vous	recevrez	un	questionnaire	où	vous	devrez	indiquer	si	vous	êtes	allergique	ou	
sensible	à	certains	produits	alimentaires.	Cela	permettra	d’éviter	de	vous	donner	à	
consommer	des	produits	dangereux	pour	votre	santé.		

	
2) Analyse	sensorielle	des	consommateurs	

Vous	recevrez	une	RIC	dans	un	environnement	de	campagne	et	vous	serez	chargé	de	la	
manger	comme	vous	le	feriez	de	façon	habituelle.	Après	votre	repas,	tous	les	restants	
seront	collectés	et	pesés.	Cela	devrait	prendre	environ	45	minutes.	Vous	recevrez	ensuite	
un	sondage	où	vous	pourrez	inscrire	votre	niveau	de	satisfaction.	Il	y	aura	des	questions	
qui	vous	demanderont	si	vous	mangeriez	ce	repas	à	nouveau	ou	à	quel	point	aviez-vous	
faim	avant	de	consommer	ce	repas.	
	

RISQUES	ET	GÊNES	POTENTIELS	
	

Les	ingrédients	des	produits	que	l’on	vous	demandera	de	consommer	sont	énumérés	sur	les	RIC.	
Veuillez	lire	les	RIC	et	si	vous	vous	savez	allergique	ou	sensible	à	l’un	de	ces	produits	ou	ingrédients,	
ou	si	vous	savez	que	vous	pourriez	ressentir	une	gêne,	veuillez	ne	pas	prendre	part	à	l’étude.	Il	existe	
toujours	un	risque	d’étouffement	lorsque	l’on	boit	ou	lorsque	l’on	mange.	Afin	de	le	minimiser,	un	
chercheur	ou	une	chercheuse	ayant	reçu	une	formation	en	secourisme	sera	en	permanence	présent.		

	
Tous	les	produits	que	l’on	vous	demandera	de	consommer	sont	de	longue	conservation	et	ne	
présentent	aucun	risque	microbiologique	qui	ne	soit	courant.	On	vous	demandera	également	de	boire	
de	l’eau	et	de	manger	des	craquelins	entre	les	dégustations.		
	
AVANTAGES	POTENTIELS	POUR	LES	PARTICIPANTS	ET/OU	LA	SOCIÉTÉ	
	
Les	renseignements	tirés	de	cette	étude	peuvent	contribuer	à	faire	avancer	le	programme	d’analyse	
sensorielle	dans	les	FAC,	en	vue	de	mesurer	plus	efficacement	l’acceptabilité	et	d’améliorer	la	qualité	
des	rations	de	combat	à	l’avenir.	Veuillez	noter	que	les	participantes	et	participants	ne	bénéficient	
d’aucun	avantage	direct.	
	
CONFIDENTIALITÉ	
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Tous	les	efforts	seront	consentis	pour	garantir	la	confidentialité	des	renseignements	
d’identification	obtenus	dans	le	cadre	de	cette	étude.	
	
Les	formulaires	de	consentement	renfermant	votre	nom	et	vos	renseignements	personnels,	dans	le	
cas	où	ils	seraient	partagés,	seront	conservés	dans	un	meuble	verrouillé	dans	une	pièce	fermée	à	clé,	à	
l’écart	du	reste	des	données	de	l’étude.	Ils	seront	déchiquetés	une	fois	l’étude	achevée.	
	
Dans	cette	étude,	toutes	les	données	recueillies	seront	rendues	anonymes.	Toutes	les	données	seront	
enregistrées	dans	un	ordinateur	protégé	par	mot	de	passe	dans	une	pièce	fermée	à	clé.	Les	résultats	
analysés	provenant	de	l’étude	seront	communiqués	au	personnel	du	Programme	national	des	rations	
de	combat.	Les	données	individuelles	ne	seront	communiquées	à	aucun	moment.	Veuillez	noter	que	la	
confidentialité	ne	peut	être	garantie	pendant	le	transit	des	données	sur	Internet.	
	
PARTICIPATION	ET	RETRAIT	

Vous	pouvez	choisir	de	participer	ou	non	à	cette	étude.	Si	vous	vous	portez	volontaire	pour	y	
participer,	vous	pouvez	vous	en	retirer	sans	aucune	conséquence.	De	plus,	pendant	l’étude,	vous	
pouvez	demander	à	faire	une	pause	chaque	fois	que	vous	en	ressentez	le	besoin.	Vous	pouvez	aussi	
exercer	l’option	de	supprimer	vos	données	de	l’étude	jusqu’à	ce	que	vous	quittiez	la	séance	de	l’étude.	
Vous	pouvez	aussi	refuser	de	répondre	aux	questions	auxquelles	vous	ne	souhaitez	pas	répondre	et	
continuer	de	participer	à	l’étude.	La	personne		chargée	de	l’enquête	peut	vous	retirer	de	la	recherche	
si	des	circonstances	le	justifient.	On	vous	rappellera	votre	droit	à	vous	retirer	de	l’étude	au	début	de	la	
séance,	et	un	exemplaire	de	la	présente	fiche	de	renseignements	vous	sera	remis	à	des	fins	de	
consultation.	
	
À	NOTER	:	La	participation,	ou	son	défaut,	n’aura	pas	d’effet	sur	les	évaluations	de	l’avancement	
professionnel,	de	la	discipline	ou	du	rendement.	
	
DROITS	DES	PARTICIPANTES	ET	PARTICIPANTS	À	LA	RECHERCHE	
	
Le	présent	projet	a	été	examiné	par	le	Comité	d’éthique	de	la	recherche	de	l’Université	de	Guelph	pour	
s’assurer	de	sa	conformité	aux	lignes	directrices	fédérales	sur	la	recherche	mettant	en	jeu	des	
personnes.	Pour	toute	question	concernant	vos	droits	et	votre	bien-être	en	tant	que	participante	ou	
participant	à	la	recherche	de	cette	étude	(numéro	de	REB),	veuillez	communiquer	avec	:		
	
	 Direction,	Éthique	de	la	recherche	 	 Téléphone	:	519-824-4120,	poste	56606	
	 Université	de	Guelph	 	 	 Courriel	:	reb@uoguelph.ca	
	
Vous	ne	renoncez	à	aucun	droit	légal	en	acceptant	de	prendre	part	à	cette	étude.	
	

 

 
 
 
 

SIGNATURE DE LA PARTICIPANTE OU DU PARTICIPANT À LA RECHERCHE OU DE SA 
REPRÉSENTANTE LÉGALE OU SON REPRÉSENTANT LÉGAL 
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J’ai	rempli	le	questionnaire	de	présélection	concernant	les	allergies	et	j’ai	lu	la	liste	des	ingrédients	
composant	les	produits	que	je	goûterai.	Je	ne	suis	allergique	ou	sensible	à	aucun	des	ingrédients	
mentionnés.	
	
J’ai	lu	les	renseignements	fournis	pour	l’étude	«	Analyse	sensorielle	des	rations	individuelles	de	
campagne	»	présentement	décrits.			
	
Mes	questions	ont	reçu	des	réponses	satisfaisantes,	et	j’accepte	de	participer	à	cette	étude.	On	m’a	
remis	un	exemplaire	du	présent	formulaire.	
	
	
	 ______________________________________	
	 Nom	de	la	participante	ou	du	participant	(en	lettres	moulées)	
	
	 	
	 ______________________________________	 	 	 ______________	
	 Signature	de	la	participante	ou	du	participant	 	 	 											Date	
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Appendix 14: Product comments  
	
	
Lamb and Vegetable Stew 

COLD	 HOT	
POSITIVE	

• Better	cold,	but	I	like	the	hot	spice.	
• Better	cold.	
• Cold/less	heat	brings	out	more	flavour	-	supresses	the	

spices.	
• Potatoes	were	good.	
• Very	good	ration	-	as	good	cold	as	warm.	
• Equally	good	cold.	
• Found	this	ration	actually	better	cold	rather	than	hot.	
• Vegetables	are	good.	Gravy	is	flavourful.	
• Nice.	Good	cold.		
• Tastes	like	something	out	of	a	can	of	stew	-	good.	
• Sauce	is	thicker	when	cold	which	is	kind	of	nice.	
• Gravy	is	ok.	
• I	like	the	sauce	thickness	-	it	is	better	than	runny.	
• I	like	the	spicy	flavour.	It	has	a	very	nice	texture.	Nice	

chunks	of	meat.	

• Has	always	been	my	favourite.	
• Good	eats.	
• Good	cold	but	much	better	hot.	
• Good	and	peppery.	
• Overall	good.	
• Very	tasty.	
• I	have	never	minded	getting	this	ration	in	the	field.		
• Very	good.	I	liked	the	spice.	
• Very	good.		
• Good	overall.	
• Good	bland.	
• Pretty	good.	
• The	smaller	chunks	are	a	nice	change.	Overall	pleasant.		
• Quite	good	actually.	I	really	liked	the	lamb	and	the	

spiciness.		

	
NEUTRAL	

• "Spicy"	is	black	pepper	spicy.	
	

• "Spicy"	is	black	pepper	spicy.	
• Hot	sauce	is	definitely	important	to	the	taste	of	this	ration.	

Overall	taste	without	hot	sauce	is	meh.		
• Tasted	spicier	when	heated.	
	

NEGATIVE/RECOMMENDATIONS	
• Better	warm.	
• Replace	lamb	with	beef.	
• Sauce	was	extremely	runny.	
• Wish	meat	was	less	dry.	
• Too	spicy.	
• Gravy	is	bland.	
• Do	not	like	the	spicy	taste.	
• Could	be	thicker	and	less	spicy.	
• Hot	sauce	would	still	improve	the	flavour.	
• Too	many	peas.	
• The	sauce/gravy	needs	to	be	a	little	thicker.	
• The	potatoes	don't	taste	good	and	fall	apart	into	crumbs.	
• The	addition	of	peas	would	be	nice.	
• I	do	not	like	lamb.	
• Leaves	greasy	feeling	in	mouth.	
• I'd	like	it	better	if	the	meat	wasn't	so	chewy.	
• Needs	more	hot	sauce.	
• Needs	more	lamb.	This	is	a	worse	choice	in	the	winter	

because	it	takes	too	long	to	melt	with	ration	heater.	
	

• Could	be	less	spicy.	
• Do	not	like	the	spicy	taste.	
• More	contents	(vegetables/meat).	
• More	potato.	
• More	potatoes.		
• Needs	more	spice.	
• Spices	overpower	the	flavour.	
• Not	filling.	
• Maybe	put	more	vegetables	in	it.		
• Very	salty.	If	it	wasn't	as	salty	and	the	gravy	so	runny	I	

would	have	marked	it	higher.	The	salt	kills	the	taste	in	the	
rest	of	the	food.	

• Meat	was	a	little	tough		
• Overall	I	found	the	product	bland	and	runny.	
• I	do	not	like	lamb.	
• The	texture	resembles	the	feeling	of	paper	on	my	tongue.	
• Needs	more	meat	and	a	thicker	sauce.	
• Seemed	a	bit	over	salted.	
• Tasted	bland	and	not	spicy	enough.	The	meat	is	very	tough	

and	sauce	is	really	watery	(bland	flavour).	
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Chili 

COLD	 HOT	
POSITIVE	

• A+.	
• Wow.	Texture	is	amazing	and	the	meat	and	sauce	are	

perfect	together.	Beans	are	tender.	
• Decent!	
• Good.	
• Awesome.	
• Very	flavourful.		
• Very	good	when	cold.	
• Make	more	of	these.	

	

• Really	good!	
• Really,	really	good	:)	
• Amazing!!!		
• Has	my	approval!	
• Yes.	
• Spicy	in	a	good	way.	
• Very	good.	Texture	and	flavour	worked	really	well.	

Definitely	would	not	give	away	to	a	friend.	
• Very	good.	
• Overall	very	good.	Good	texture,	good	flavour.		
• One	of	my	favourites	due	to	liking	it	cold	or	hot	with	hot	

sauce.		

	
NEUTRAL	

• Actually	tastes	like	the	description.	
• It's	chili.	
• Smoky	aftertaste.	
	

• Sauce	is	between	thick	and	runny.	
• Most	realistic	meal	so	far	-	it	matches	the	description.	
• Hot	sauce	adds	to	this	ration	very	well	to	mask	the	artificial	

taste.	
	

NEGATIVE/RECOMMENDATIONS	
• Add	cheese.	
• Add	more	mushrooms	(mushrooms	and	onions).	
• Needs	cheese	and	spice.	Would	be	better	if	veggies	were	

mixed	in.	
• Needs	cheese.	
• Needs	cheese.	
• Not	a	good	one.	
• Too	sweet.	
• Only	problem	is	that	I	get	hungry	again	after	an	hour	and	

this	is	hard	to	eat	during	the	winter.	
• Needs	more	spice.	
• Just	needs	more	hot	sauce.	
• Needs	onion	and	mushrooms.	
• Needs	hot	sauce!	Maybe	add	cheese.		
• Needs	cheddar	cheese.	
• Need	mixture	of	beans	(more).	
• Make	it	spicier	and	the	sauce	thicker.		
• Beans	are	not	good	when	uncooked.	
• Could	use	more	spices.	
• It	would	be	really	good	with	a	bun.		

	

• Maybe	add	mushrooms.	
• More	spicy.	
• Could	use	more	spice.	
• Needs	bell	peppers.	
• Wish	it	were	spicier	with	more	variety	of	beans.	The	meat	

bits	were	dry.	Lack	of	vegetables.	
• Mushrooms,	onions,	green	peppers	and	cheese	would	be	

good	in	this.	
• A	bit	bland.	
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Indian Chicken 

COLD	 HOT	
POSITIVE	

• Good.	
• Tastes	good	cold.	
• So	much	flavour,	excellent	IMP.	
• Not	bad	cold.	
• Best	cold!	
• Good	stuff.		
• Good	flavour		
• Another	very	good	one.	
• Smells	fantastic.	
• Good.	
• Chicken	moist.	Nice	spice.	
• Still	good.	
• I	liked	the	smell.	I	like	the	black	beans		
• Indian	Chicken	is	the	best	one	out	of	all	the	IMPs.	I	could	

eat	this	hot	or	cold	everyday	in	the	field.	It's	perfect.	
	

• Way	better	warm.	
• One	of	my	favourites.		
• Unreal	ration.	Good	change.	
• Much	better	hot.	
• The	spices	are	really	good.	
• Overall	solid.	Lots	of	flavour.	Hearty.	
• It	is	an	ok	ration.	
• Much	improved	from	the	previous	Indian	Chicken	IMP.	
• Tastes	great.		
• This	is	one	of	my	favourites	

	

NEUTRAL	
• N/A	 • N/A	

	

NEGATIVE/RECOMMENDATIONS	
• Wish	sauce	were	thicker.	
• Bland.	
• Tastes	better	hot.	
• Retort	pouch	doesn't	tear	-	needs	knife.	
• Package	is	difficult	to	open	without	tools.	
• Not	good.	The	pack	was	also	hard	to	open.	
• Not	enough	chicken.	I	get	hungry	again	after	an	hour	or	

two.	Not	a	fan	of	stew.	
• Meat	is	tougher	cold.	
• Weird	crunch.	
• Chicken	is	really	dry.	
• Needs	more	spice.	
• More	spice.	Chicken	is	dry.	
• Needs	to	be	spicier.	
• Needs	work.	
• Meat	needs	to	be	chopped	up	(in	old	rations).	
• I	found	the	meat	was	very	tough.	I	had	my	wisdom	teeth	

out	8	days	prior	to	eating	and	this	hurt	a	lot	to	eat.	This	was	
the	only	one	on	the	menu	today	that	was	tough	to	eat.	

• I	had	to	bite	open	the	package.	
• Dry,	tough	meat	when	cold.	
• Chicken	tough.		Could	use	rice	in	it.	
• Make	meat	shredded	or	cubed,	the	full	breast	is	not	easy	to	

handle	in	older	rations.	
• Definitely	better	hot,	but	not	undoable	if	I	had	hot	sauce.	

Maybe	start	adding	2	hot	sauce	packs	to	each	ration.	
• Meat	is	a	little	tough	and	dry		
• Add	more	black	beans.	More	spice	please.	
• If	the	meat	were	moistened	it	would	be	excellent.	

	

• Very	runny.	
• Chicken	was	dry	and	sauce	was	runny.	
• Add	rice	already	mixed	in	and	make	it	spicier.		
• Add	more	spices	or	make	the	sauce	thicker	or	put	less	

sauce	in	the	packet.	
• More	spice.	Needs	more	moist	meat.	
• Nope.	
• Packaging	is	hard	to	open.	
• Wish	that	the	sauce	was	thicker	and	the	chicken	was	

moister	rather	than	dry.	
• Meat	is	slightly	dry	and	tough	
• Did	not	like	the	lemon	or	sweet.	
• Difficult	to	open	this	pouch	compared	to	the	others.	Needs	

more	spice.	
• Needs	more	black	beans.	Needs	more	spice	(curry).	
• Should	come	with	curry	spice	packet.	
• Smells	better	than	it	tastes.	Not	very	hearty	and	the	flavour	

falls	short,	resulting	a	lackluster	product.	
• Would	like	it	to	be	spicier.		
• A	juicer	chicken	would	improve	my	liking	of	this	ration.	
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Lasagna 

COLD	 HOT	
POSITIVE	

• Better	than	the	stew.	
• Other	than	the	bland	flavour	it	was	good.	

	

• Very	good!	
• Bland	but	enjoyable.	
• Not	a	bad	ration,	but	definitely	not	a	first	pick.	

	
NEUTRAL	

• N/A	 • This	is	like	a	giant	ravioli.	
• Looks	like	a	giant	ravioli.		
	

NEGATIVE/RECOMMENDATIONS	
• Better	warm.	
• Better	warm.	
• Can't	eat	this	cold.	
• Dry	meat.	Little	flavour.	Hard	to	cut	into	pieces.	
• I	just	don't	like	lasagna.	
• It	needs	more	taste,	but	if	the	ration	pack	has	hot	

sauce	it	would	be	better.	
• Lasagna	is	too	big	and	hard	to	eat	out	of	the	bag.	

There	was	no	sauce	between	the	meat.	
• Looks	like	a	large	ravioli	and	it	tastes	like	its	been	

wrapped	in	plastic/eating	plastic.	
• Needs	hot	sauce.	
• Needs	more	meat	base.	
• Needs	more	meat.	
• Needs	more	meat.	
• Needs	more	sauce	and	spice.	
• Needs	some	spice.	Meat	does	not	look	appealing.	Not	

enough	sauce.	
• Needs	spice.	
• Not	a	good	ration.	The	meat	has	the	texture	of	cat	

food	and	tastes	the	exact	same	as	the	noodle.	It	is	just	
a	big	bag	of	bland	sweet	mush.	

• Not	good	cold.	Needs	more	flavour	of	something	-	
super	plain	taste.	Remove	from	line-up?	Didn't	mind	
as	much	when	hot…but	still	not	very	good.	

• Not	great	cold.	Really	prominent	artificial	flavour.		
• Prefer	the	Indian	Chicken.	Texture	is	slimy.		
• Resembles	Boyardee	pasta	when	cold,	very	meh.	
• Tastes	processed.	
• Very	bland	taste.	Meat	was	dry.	Weird	spicy	

aftertaste.	
• Needs	more	sauce.	
	

• Needs	more	flavour	-	very	bland.	Felt	like	eating	plain	
dough.	

• Needs	more	hot	sauce.	
• Needs	more	meat	base.	Should	be	cut	instead	of	one	

solid	piece	(more	like	a	pasta).	
• Needs	more	sauce	in	it.	Too	bland.	
• No	knife	cut	into	pieces.	
• Not	very	flavourful.	
• Add	more	salt.	
• Very	poor	ration.	Very	dry,	bland	and	had	no	texture	

at	all.	Sauce	was	tasteless.	Could	use	S/P.	
• Some	packs	don't	have	meat	sauce	in	them.	
• A	little	bland	and	soft/mushy.	Tasted	artificial.		
• Add	cheese	and	more	sauce.	
• Smells	like	cardboard,	more	hamburger.	
• Meat	looks	and	tastes	like	paste.	
• Little	meat.	Sauce	pools	at	the	bottom.	
• I	would	not	choose	this	in	the	field.	
• Doesn't	taste	like	anything.	
• Could	use	more	sauce.	
• Consider	different	pasta.	While	filling,	it	has	almost	no	

flavour,	and	upon	first	glance	I	was	turned	off	from	it.	
It	smells	processed	and	off	when	opened.	

• Definitely	need	hot	sauce	for	the	flavour.	Looks	like	
eating	cheap	ravioli.		

• Tastes	like	watered	down	Chef	Boyardee	
• Texture	is	slimy.		
• Overall	bland.	Little	flavour,	mushy	texture,	minimal	

content.	
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Poutine 

COLD	 HOT	
POSITIVE	

• N/A	
	

• Ok	ration.		
• Overall	tastes	good.		

	

NEUTRAL	
• N/A	
	

• Gravy	could	be	thicker	but	it's	ok.	

NEGATIVE/RECOMMENDATIONS	
• "I	do	not	like	poutine"	
• Add	more	cheese	curds.	
• Anything	primarily	potato	isn't	good.	Weird	putrid	smell	

and	taste.		
• Better	warm.	
• Cheese	feels	like	plastic	and	needs	better	gravy.	
• Chicken	is	tough	and	dry.	Fries	are	soggy	and	off-putting.	
• Definitely	needs	to	be	hot.	This	ration	honestly	grosses	me	

out.	I	never	pick	this	in	training.	Soggy,	gross	looking	fries.		
• Hamburger	meat	instead	of	chicken.	
• Just	call	it	wet	chicken	fries.	That's	what	it	is.	Smells	like	

chalk	-	not	sure	why.	I	feel	like	it	could	be	better	with	
thicker	gravy,	more	taste,	less	hard	chicken.	

• Just	yucky.	
• More	cheese,	less	chicken.	
• Much	better	warm.	Needs	more	cheese.	
• Needs	more	cheese.	
• Needs	more	cheese.	
• Needs	to	be	heated.	
• Not	good	when	cold.	Would	add	hot	sauce	to	make	it	

palatable.	
• Not	very	appetizing.	Chicken	bits	not	edible.	
• Please	remove	from	rotation.	
• Potatoes	are	grainy	and	sauce	is	thin	even	when	chilled.	To	

call	this	a	poutine	is	an	insult	to	all	of	Canada.	
• Remove	chicken.	
• Remove	chicken.	Add	cheese	curds.	
• Remove	the	chicken.	
• Remove	the	chicken.	
• Smells	like	dirty	feet,	need	more	cheese.	
• Smells	really	bad.	The	potatoes	taste	gross	and	do	not	mix	

well	with	the	gravy.	Maybe	have	the	gravy	in	a	different	
bag	and	mix	it	into	the	fries	and	cheese	once	warmed	up.	

• Some	things	are	not	meant	to	come	in	a	bag/pouch.	
• The	fries	throw	me	off.	
• Too	gross!	I	couldn't	give	any	ideas	to	make	it	better.	
• When	cold,	fry	texture	is	extremely	distasteful.	
• Why	is	there	more	dry	unflavourful	chicken	then	cheese	in	

a	poutine?	
	

• Needs	more	cheese.	
• Needs	more	cheese.	
• Boiled	fries	are	gross.	
• Chicken	should	not	be	in	it.	
• Doesn't	look,	taste	or	feel	like	poutine.	
• Everything	is	gross.	
• Fries	are	soggy	and	gross.	Weird	taste.	Potatoes	are	

chunky.	
• Get	rid	of	the	chicken.	It	ruins	the	poutine	(has	a	weird	sour	

taste	and	tastes	dry	when	bitten	into).	Gravy	can	be	
thicker.		

• Gravy	sauce	could	be	thicker.	More	cheese	and	meat.	
• Gross.	
• Hot	sauce	definitely	makes	it	better.	In	the	field	I	never	eat	

this	cold	(I	would	rather	skip	eating	at	all).	The	thought	of	
soggy	fries	is	not	appealing.	The	appearance	does	not	look	
appetizing	whatsoever.	

• More	cheese.	
• MORE	CHEESE.	It	isn't	a	poutine	without	visible	cheese,	at	

least	put	cheese	curds	on	the	side	that	we	can	mix	in.	
• Needs	cheese.	A	little	too	runny	and	too	much	salt.	Would	

be	better	with	ketchup	(lots).	
• Needs	more	cheese	and	thicker	gravy.	The	cheese	

tastes/feels	very	fake.	
• WHY	IS	THERE	ALWAYS	CHICKEN	in	poutine?		
• Potatoes	have	a	weird	texture.	Cheese	has	rubbery	texture.	

Meat	is	dry	and	tough.	Looks	somewhat	gross.		
• Needs	thicker	gravy.	Instead	of	a	french	fry	cut,	do	cubes	of	

potato.	Currently	it	makes	it	messy	and	unwieldy.		
• Needs	to	be	more	cheese	and	gravy	needs	to	be	thicker.	
• Participant	did	not	try	this	ration	because	they	do	not	like	

poutine.	"I	do	not	like	poutine.	Should	be	removed".	
• Remove	chicken	please.	
• Remove	from	rotation.	
• Remove	the	chicken.	
• Remove	the	chicken.	Add	cheese	curds.	Less	gravy.	
• Remove	this	ration.	
• Rubbery	texture	with	off	aftertaste	that	lingers.	
• Should	call	it	chicken	poutine.	
• Smells	terrible,	needs	more	cheese.	
• The	poutine	is	runny	but	not	bad.	It	is	a	little	too	salty	for	

my	taste.	
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Scalloped Potatoes and Ham 

COLD	 HOT	
POSITIVE	

• Yummy.	
• Nice	chunks	of	meat.	
• This	is	the	best	ration.	
• Potatoes	and	ham	are	soft	and	perfect	
• Not	good,	but	still	better	cold.	
• This	has	less	sauce	and	more	stuff	to	chew.	The	stew	and	

Indian	Chicken	would	be	better	if	it	was	more	like	this.	
	

• Actually	pretty	good.	If	the	cheese	sauce	was	more	viscous	
it	might	be	better.	

• Overall	good.	
• Tastes	good		

	

NEUTRAL	
• Hopefully	have	time	to	heat	this	one!	
	

• N/A	

NEGATIVE/RECOMMENDATIONS	
• No.	
• 10/10	would	not	do	again.	
• Artificial	taste.	Not	creamy	enough.	
• Didn't	like	the	ham.	
• Does	not	look	very	good.	Tastes	like	cheesy	sauce.		
• Extremely	dislike.	The	smell	is	disgusting.	
• I'll	eat	the	rest	of	the	ration	pack	instead	of	the	

abomination	that	is	this	meal.	
• Needs	a	thicker	sauce.	
• Weird	smell,	not	bad	tasting	though.	
• Would	rather	go	hungry	than	eat	this.	
• Smells	and	tastes	like	old	milk.	
• Not	edible.	Not	for	human	consumption.	
• Tastes	bad	and	has	a	weird	smell	when	not	heated.	
• Tastes	like	banana	medicine	at	first.	Add	more	potatoes.	
• Tastes	like	silly	putty	and	looks	gross.	
• Please	do	not	make	this	ration	anymore.	
• Poor	quality	ration	that	just	reminds	me	of	puke.	Smells	like	

it	too.	
• Sauce	is	too	salty	and	runny.	
• Texture	and	appearance	turn	me	off	from	picking	this	

ration.	Better	hot.	
• The	worst	IMP.	Smells	like	vomit	and	doesn't	taste	very	

good.	Would	be	better	if	it	was	mashed	and	had	small	
pieces	of	bacon	and	ham.	

	

• Greasy.	
• I	do	not	want	to	eat	this	ever.	
• Life	or	death.	Might	eat	it.	
• Looks	and	smells	like	vomit.	Potatoes	should	be	mashed,	

not	in	a	runny	soup.	
• Not	good.	
• Add	more	content	and	diversify	it.	Less	sauce	and	add	

spices.	
• Odd	smell	upon	opening	the	package.	
• Sauce	is	too	runny.	
• Sauce	is	very	oily.	
• Sauce	should	be	thicker.	Right	now	it	resembles	more	of	a	

thin	chowder	instead	of	scalloped	potatoes.	
• Soft	meat,	mushy	potatoes.	
• Potatoes	should	be	creamy	not	runny	and	bland.	
• Tastes	like	spam.	
• Tastes	very	artificial.	
• The	food	tastes	fake	in	this	one.	
• The	product	has	a	chemical	taste	and	is	very	bland.	
• Too	much	juice.	Needs	more	scalloped	potatoes.	
• Bit	of	an	artificial	taste.	
• Needs	hot	sauce	for	flavour.	Texture	is	very	soft	which	is	

something	that	makes	me	not	like	this.	Very	greasy	looking.	
• Too	runny.	
• Wish	the	sauce	was	thicker	and	cheesy.	Wish	it	had	sausage	

slices	instead	of	ham.	
• Sauce	very	runny.	Add	more	potatoes.	Make	ham	chunks	

smaller.	Tastes	like	banana	medicine.	
• Scalloped	potatoes	are	disgusting	-	they	ruin	the	ration.	

Ham	would	be	tolerable	on	its	own.	
• Smells	like	puke.	Taste	is	close	to	smell,	very	runny.	

Definitely	would	give	to	a	friend.	Bad	aftertaste.	
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Appendix 15: CATA Contingency tables for Indian Chicken, Scalloped 
Potatoes and Ham, and Chili  
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Appendix 16: Time in service 
	
	
	
Years Service Percent of participants 

represented in each group 
Overall Liking Regardless of Food 
product 

<6 87% 5.8 
6-10 6% 5.9 
11+ 7% 6.5 
 
 
 
Product Years Service Overall Liking  
Lamb and Vegetable Stew <6 

6-10 
11+ 

6.7 
6.8 
7.6 

Chili <6 
6-10 
11+ 

7.0 
8.0 
7.8 

Indian Chicken <6 
6-10 
11+ 

6.4 
7.3 
8.0 

Lasagna <6 
6-10 
11+ 

5.4 
5.5 
4.6 

Poutine <6 
6-10 
11+ 

5.0 
3.2 
5.6 

Scalloped Potatoes and 
Ham 

<6 
6-10 
11+ 

4.3 
4.8 
5.5 
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Appendix 17: Products most and least liked  
	
	
 
Product #1 

Favourite 
#2 

Favourite 
#3 

Favourite 
Least 

Favourite 
Baked Beans 0 0 2 9 
Beans and Wieners 7 7 4 2 
Beef Macaroni 4 9 11 2 
Beef and Vegetable 
Stew 

0 2 0 0 

Breakfast Patties 0 0 2 7 
Chicken and Sausage 
Jambalaya 

20 7 4 0 

Chicken and Vegetable 
Stew 

2 2 0 2 

Chili 11 13 9 2 
Hash Browns and 
Bacon 

4 2 5 5 

Indian Chicken 9 7 7 7 
Lamb and Vegetable 
Stew 

4 4 5 4 

Lasagna 0 4 5 5 
Poutine 5 5 4 18 
Pulled Pork 5 7 7 0 
Sausage and Hash 
Browns 

5 7 4 2 

Scalloped Potatoes and 
Ham 

0 2 4 18 

Shepherd’s Pie 5 11 15 0 
Smoked Meat and 
Mustard Sauce 

0 7 2 4 

Spaghetti and 
Meatballs 

7 5 9 0 

Turkey Strips w 
Orange Sauce 

2 2 0 11 

Salmon  2 0 2 18 
Egg Omelette 0 0 0 2 
Clam Chowder 0 0 2 0 
Hamburger 0 0 2 0 
Chicken Fajita 1 0 0 0 
Hawaiian Chicken 0 1 0 0 
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Appendix 18: Pivot tables for hunger and fatigue levels compared to liking and 
consumption  
	
Liking Exhausted Tired Not tired Full of energy 
1 0 0 0 0 
2 0 4 3 0 
3 0 6 3 0 
4 2 15 13 0 
5 0 3 6 0 
 
 
Consumption 
percentage 

Exhausted Tired Not tired Full of energy 

0-10 0 0 0 0 
11-20 0 1 1 0 
21-30 0 0 0 0 
31-40 0 2 1 0 
41-50 0 5 3 0 
51-60 1 7 5 0 
61-70 1 5 13 0 
71-80 0 7 3 0 
81-90 0 1 1 0 
91-100 0 0 0 0 
 
Liking Starving Hungry Not hungry I couldn’t eat 

another bite 
1 0 0 0 0 
2 1 5 1 0 
3 1 7 1 0 
4 2 27 4 0 
5 0 7 2 0 
 
 
Consumption 
percentage 

Starving Hungry Not hungry I couldn’t eat 
another bite 

0-10 0 0 0 0 
11-20 0 1 1 0 
21-30 0 0 0 0 
31-40 0 3 0 0 
41-50 0 6 2 0 
51-60 0 11 2 0 
61-70 3 15 1 0 
71-80 1 7 2 0 
81-90 0 2 0 0 
91-100 0 0 0 0 
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Appendix 19: Overall comments  
	

COMMENTS	and	RECCOMENDATIONS		
• Chinese	style	macaroni	would	be	good	
• A	shrimp	and	pasta	ration	would	be	good.	
• Add	heat	pouches	in	the	ration	packs.	Open	pouches	horizontally.	Remove	hamburger	buns	from	rotation.	Add	more	hot	

sauce.	I	love	stew.		
• Add	more	hot	sauce.	
• Add	ration	heater	to	ration	box.	
• Add	soldier	fuel	bars	in	all	IMPs.	
• Add	Tums	or	Rolaids	(similar	to	the	TicTacs).	Open	ration	pack	lengthwise.	
• Add	Tums	to	the	ration	packs.	
• Bring	back	Hawaiian	Chicken	
• Bring	back	the	bread!	Make	corn	bread	an	option.	
• Cornbread	please.	Bring	back	cheese	spread.	
• Just	give	the	Lasagna	some	flavour.	Why	put	chicken	in	the	poutine?	
• More	coffee,	chocolate	bars,	soldier	bars,	cigarettes.	
• Mustard	as	an	added	condiment	for	all	rations.	Add	solider	fuel	bars	in	all	breakfast	meals	and	chocolate	bars	for	all	dinner	

meals	(this	is	good	for	morale).	
• Need	more	cornbread.	
• No	seafood	rations,	no	date	squares,	no	hamburger	buns	(or	other	types	of	buns).	
• Open	on	the	side	not	the	top.	Put	Mr.	Noodles	in	the	ration	pack.		I	dislike	the	breakfast	sausages.		
• I	dislike	all	the	breakfast	rations.	
• Pizza	pasta	was	very	good.	Pasta	shells	with	ricotta	was	excellent,	please	continue.	
• Please	get	rid	of	the	poutine.	The	IMPs	need	different	spices,	including	ketchup.	
• Remove	poutine.	
• Should	test	for	the	smell	of	rations	as	well	due	to	bad	smelling	food	turning	people	off	from	eating	certain	things.	Things	

that	can	be	put	in	pockets	and	snacked	on	are	always	really	nice	to	have	in	the	rations	(ex.	dried	fruits,	nuts,	beef	jerky).	
• Add	tums	to	each	ration	pack	
• Should	open	from	the	side,	not	the	top	on	all.	
• Need	toothpick	after	eating	meat.	Make	all	rations	open	lengthwise.	
• Prefer	the	pouch	to	open	sideways.	
• Entrée	good	(Beef	and	Vegetable	Stew).	Extra	items	sub-optimal	
• Bun	was	stale	tasting.	Loved	the	jerky.	
• Really	great	meal	(Poutine).	Couldn’t	eat	all	of	it	but	want	to	try	it	all	so	took	it	for	later	
• It	was	a	decent	product	(Spaghetti	and	Meatballs).	A	bit	too	salty.	
• Decent	(Poutine).	
• Food	was	good	(Shepherd’s	Pie).	Would	have	had	more	snacks	with	more	time.	
• Great	(Shepherd’s	Pie).	
• Overall	excellent	(Turkey	Strips	w	Orange	Sauce).	
• Really	good.	I	would	eat	it	again	(Indian	Chicken).	
• Overall	well	done	(Spaghetti	and	Meatballs).	Entrée	should	open	length	wise	for	easy	reaching	bottom	of	pouch.	Beef	jerky	

is	a	very	good	idea.	Re-work	the	PB	and	J	packaging	to	make	it	toothpaste	tube	style.	
• Very	tasty	(Poutine).	
• Entrée:	salty,	watery,	overall	ok	taste	(Shepherd’s	Pie).	Strange	combination	of	tortillas/PB	and	J.	Good	amount	of	food,	

lots	of	variety.	Date	square	was	great.	
• It	was	enjoyable	however	the	main	entrée	could	have	been	thicker	(however	better	than	rations	in	the	90s)(Beef	and	

Vegetable	Stew).	
• Really	good,	lots	of	options	(Shepherd’s	Pie).	
• Good	(Beans	and	Wieners).	Lots	of	items	that	the	troops	don't	usually	have	the	time	or	luxury	of	preparing	(i.e.	juices,	

coffee).	I'd	suggest	a	separate	"snack	pack"	similar	to	that	the	US	Army	issues	as	a	supplement	the	main	MRE	consisting	of	
jerky,	nuts	etc.	

• This	IMP	meets	my	need	(Scalloped	Potatoes	and	Ham).	Awful	to	eat	cold.	
• Hamburger	buns	are	unappetizing.	Too	much	sugar.	No	"morale"	food	in	the	breakfast	IMP	i.e.	chocolate	bar.	
• Needs	cheese	so	I	can	make	a	cheeseburger	(Breakfast	Patties).	Make	it	tasty	when	cold	too.	
• Finished	but	it	was	disgusting	(Beans	and	Wieners).	Protein	quantity	low,	buns	taste	dry,	bean	sauce	disgusting.	Please	put	

some	spice	in	food	also	some	hamburger.	
• Good	(Sausage	and	Hash	Browns).	
• Things	I	liked:	PB	and	jam	sandwich,	cereal	mix,	fruit	dessert	
• All	meat	products	taste	the	same	especially	after	multiple	IMPs.	Chili	=	the	best.	Salmon	=	bad.	Beans	=	bad.	MORE	TRAIL	
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MIX.	Most	are	good,	only	if	we	have	heater	bags.	
• My	entrée	tasted	a	little	spicy	(Beef	Macaroni).	
• Tortillas	are	good.	Buns	are	bad.	All	coffee	should	be	Nescafe.	
• It	was	just	ok	(Poutine).	Not	a	big	fan	of	poutine	but	it	was	edible.	
• No	complaints	(Turkey	Strips	w	Orange	Sauce).	
• Stuff	with	more	fibre	to	ease	digestion	(Pulled	Pork).	
• Should	come	with	cornbread.	The	hamburger	bun	is	too	dry	(Spaghetti	and	Meatballs).	
• Was	really	good,	I	would	prefer	tortilla	over	hamburger	bun	(Spaghetti	and	Meatballs)	
• Good.	Tasty.	(Smoked	Meat	w	Demi	Glaze)		
• Coffee	packs	are	nice.	Pour	open	sideways.	Heater	pack	included.	
• Hamburger	bun	could	be	better.	
• Would	like	to	have	heater	bags	to	come	with	the	ration	packs.	
• Salmon	ration	is	rarely	eaten.	Hamburger	buns	are	very	rarely	eaten	in	my	experience.	
• Add	rice	to	Indian	chicken	(the	sauce	is	perfect	for	rice).	
• Pizza	pasta	was	hard	to	open.	Teriyaki	beef	jerky	is	very	tough.	
• Cornbread	should	be	in	more	IMPs.	

	

 

 

	
 

 

 


