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ABSTRACT 

The purpose of this descriptive correlational study 

was to examine relationships among the sensations and 

cognition components of perceived hunger and four contextual 

correlates: physiological, emotional, environmental, and 

established patterns. The study examined (1) relationships 

among the contextual factors and components of perceived 

hunger, (2) differences between normal weight and overweight 

individuals in their perception of hunger, and (3) 

mulitvariate relationships among contextual factors and 

perceived hunger. 

The convenience sample was comprised of 359 healthy 

adults living in western Canada. The theoretical framework 

for this study emerged from the global context of the eating 

experience, specifically the relationship between the 

constructs of contextual factors and hunger. Physiological 

context was estimated by body mass index. Instruments used 

to estimate the concepts, emotional context, environmental 

context, established patterns, sensations, and cognition 

were immature instruments. Reliability and validity had been 

assessed in a pilot study. Statistical analysis of data 

included descriptive statistics, Pearson Product Moment 

Correlation, one-way analysis of variance, and stepwise 

multiple regression techniques. 

Approximately 58 percent of the variance in the 
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cognitiv~ struggle component of perceived hunger, was 

accounted for by the intensity of the individual's negative 

emotions and their degree of adiposity. other patterns were 

indicative of trends. The linear composite of negative 

emotions, environmental factors, and the immediacy component 

of the established patterns accounted for 22 percent of the 

variance in the enhancers aspect of cognition. Nineteen 

percent of the variance in the sensations component was 

accounted for by the linear composite of the immediacy 

component of established patterns, environmental context, 

degree of adiposity, and negative emotions. 

Both overweight and obese individual's perception of 

sensations denoting hunger was significantly less intense 

than those experienced by normal weight individuals. The 

obese individual's perception of cognitive struggle was 

significantly more intense than that experienced by 

underweight, normal weight, or overweight individuals. 

overweight individuals experienced cognitive struggle with 

significantly greater intensity than did underweight 

individuals. Nurses in clinical settings may use the 

findings for assessing and formulating nursing interventions 

related to eating behavior. 



CHAPTER 1 

INTRODUCTION AND STATEMENT OF THE PROBLEM 

"Hunger in the world is still a tragic problem; yet in 

developed countries man becomes obese" (LeMagnen, 1985, 

p.122) 

statement of the Problem 

1 

Hunger, a universal human experience, is a positive, 

protective mechanism which motivates individuals to ingest 

nutrients necessary for survival. western culture, however, 

judges hunger to be a negative experience and generally 

encourages people to avoid it (Anderson, 1982). When 

individuals commence ingesting food they are described as 

being hungry. It is assumed that people eat when they feel 

hungry (Logue, 1986). However, this assumption does not 

increase understanding of the phenomenon of hunger, nor does 

it aid in predicting future eating events. Until the normal 

mechanisms of hunger are understood, research into the 

causes and controls of ingestive behavior will remain 

elusive (Rowland & Carlton, 1986) 

Hunger, a subjective phenomenon that results from the 

interaction of physiologic, psychologic, and sociocultural 

factors, presents unique problems for nurse-clinicians who 

assess this feeling-state in order to plan and implement 
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appropriate nursing interventions. Objective assessment of 

hunger presents a twofold problem for nurses. The first 

problem is related to the description of the concept of 

hunger. Hunger has been described as a dynamic phenomenon; 

it is not experienced the same way in all individuals nor 

are hunger sensations consistent within each individual 

(Blundell & Hill, 1983; Booth, 1981; Spitzer & Rodin, 1981). 

Therefore, hunger in humans cannot be easily or simply 

defined. The second problem is a consequence of the 

difficulty in defining hunger in human beings. A paucity of 

instruments is available to adequately measure and 

objectively assess human hunger (Hill & Blundell, 1990). 

Problems of defining and measuring hunger are rooted in 

issues that have historically confronted scientists who 

study eating behavior. Blundell (1980) stated that, 

although the term hunger is used confidently and with 

apparent meaning, there is little general agreement about 

the precise meaning of the term or its relationship to 

environmental happenings, underlying physiological states, 

or objectively defined feeding behavior. In addition, the 

term hunger often is used synonymously with appetite. 

However, differences between hunger and appetite were found 

to exist in a study that examined expressed hunger and 

appetite of patients (N=32) receiving total parenteral 

nutrition (Williams, 1988). Williams (1988) found that 



although hunger and appetite were related, they did not 

exist on a continuum. 

Before feeding behavior can be explained or predicted 

there must be consensus about components that constitute 

hunger in humans. Researchers who study hunger and its 

related health problems are hampered not only by the 

differences in existing definitions of the term hunger, but 

also by the need to link the concept and definition of 

hunger to empiric data (Blundell, 1980). Disparity in the 

definition of hunger may be related to the dominant use of 

animal models in hunger research in which the major focus 

has been physiological determinants of hunger (Koopmans, 

1981; stricker & McCann, 1985). Animal models, while 

valuable for determining physiological changes that occur, 

do not capture the nonphysiological aspects of the hunger 

experience occurring in human beings. 

3 

Research findings indicate that hunger, as experienced 

by adult humans, is more than a reflection of an internal 

depletion of nutrients (Watson, 1990a). For example, human 

beings are capable of ingesting more (as in obesity) or less 

(as in anorexia nervosa) nutrients than their bodies 

require. In addition, findings from several studies 

indicated that individuals reported no hunger sensations 

after three days of continual fasting (Coronas, Duran, 

Gomez, Romero & Sastas, 1982; Suzuki, Yamauchi, Yamamoto & 
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Komuro, 1979). However, individuals who were not fasting but 

who were experiencing severe dietary restrictions maintained 

continuous, highly painful hunger sensations (LeMagnen, 

1985). Furthermore, adults who received adequate nutrients 

via total parenteral nutrition still described themselves 

as feeling hungry (Jordan, Moses, MacFayden & Dubrick, 1974; 

McCutcheon & Tennissen, 1989; Williams, 1986; 1988). 

The intensity of the feeling called "hunger" is one 

aspect of hunger that has been systematically measured. 

Hunger has been often operationalized as the amount of food 

consumed at a specific time. However, two issues are 

associated with the assumption that the amount of food eaten 

is indicative of the state of hunger. First, the assumption 

does not account for situations in which people eat when 

they feel no hunger; second, the assumption does not account 

for times when individuals feel hunger but do not eat. 

Research findings have indicated a weak correlation between 

reported hunger and amount of food consumed (Blundell & 

Hill, 1983; Blundell & Rogers, 1990). 

Results of a phenomenological study focusing on the 

experience of eating (Watson, 1990a) and from clinical 

experiences of the invest~gator, indicated that hunger in 

adults was a response to deficits in physiological and 

nonphysiological domains. The deficits were integrated and 

not able to be considered as separate entities. The notion 



of enmeshment of the physiological and nonphysiological 

domains is supported by findings of Blundell (1980) and 

Bruch (1974). Herman and Polivy (1984), in their discussion 

of the "Boundary Model" for the regulation of eating, also 

support the integration of physiological and non

physiological entities in hunger. 

Although few researchers have examined hunger in 

humans, Monello and Mayer (1967) conducted a classic study 

that focused on subjective sensations and feelings 

associated with hunger in adolescents (n=246) and adults 

(n=357) of both sexes. Unfortunately, no statistical 

procedures were used to analyze the data from the Monello 

and Mayer study (Harris & Wardle, 1987), nor did the 

investigators indicate the origin of the symptoms that they 

included on their hunger symptoms checklist. Harris and 

Wardle (1987) examined hunger symptoms in 371 adults. The 

results of their study revealed no consistent constellation 

of hunger symptoms. They concluded that further 

investigation of the hunger experience in individuals who 

have no known eating disorders (normal eaters) is required 

before examining abnormalities of hunger perception and 

responsiveness in patients with dysfunctional eating 

patterns (Harris & Wardle, 1987). 

In order to derive a definition of hunger for the 

current study, an extensive review of the literature was 

5 
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conducted and an analysis of the construct of hunger was 

completed (Watson, 1990b). Therefore, for the purposes of 

this study, hunger, at the construct level, was defined as a 

complex episodic phenomenon, manifested as feeling a need to 

eat and accompanied by a progression of varying sensations 

best characterized as a want. These sensations result in or 

are an outcome of cognition, which focuses on the 

interaction of the individual's physiological, emotional, 

and environmental contexts, and an individual's established 

patterns. Hunger mayor may not cUlminate in the ingestion 

of food. Because of the dynamic and subjective nature of 

human hunger, the term "perceived hunger" will be used 

throughout this study to describe the phenomenon at the 

conceptual level. Perceived hunger is a feeling state that 

the individual has cognitively labeled as hunger and results 

from experiencing sensations or feelings which, to the 

individual, are indicative of the need to eat. This feeling 

state, called perceived hunger, fluctuates within and among 

individuals. 

Significance of the Problem 

As hunger is assumed to play a central role in the 

control of eating, the establishment of an identity for 

hunger would facilitate the understanding of its 

relationship to eating (Blundell & Hill, 1983: Rowland & 

Carlson, 1986). Blundell (1990. p. 114) stated that "it is 
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the inability to manage powerful surges of hunger or 

increasing intensities of hunger which render the dieter 

vulnerable to erratic eating behavior (dietary chaos?) and 

frighteningly large meals (binges)". Consequently, aberrant 

hunger feelings may play a role in dysfunctional eating 

patterns, such as anorexia nervosa, bulimia nervosa, and 

obesity. 

Clarifying the relationship between hunger and 

dysfunctional eating patterns or obesity will influence the 

prevention activities and treatment method. Thirty-four 

million adult Americans have a body mass index greater than 

27.8 (men) or 27.3 (women). At this level of obesity, which 

is close to a weight increase of 20% above desirable levels, 

treatment is strongly advised (National Institutes of Health 

Consensus Development Conference statement, 1985). 

Restriction of caloric intake or dieting is well established 

in young females in the western culture (Wardle & Beales, 

1986); yet, dieting for these young girls was viewed as 

dysfunctional because their weight was within one standard 

deviation of the group mean (Wardle & Beales, 1986). 

Understanding the phenomenon of hunger and its relationship 

to eating behavior may aid in treating the complex problem 

of eating disorders and obesity which affect 30% of the 

population (Liebowitz, 1986) 
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Pathological diseases, both organic and psychiatric, 

can interrupt an individual's normal hunger patterns 

(Behnke, 1986) and place the patient at great risk for 

suffering from unrecognized hunger. Patients who are 

dependent on others to provide nutrition are especially 

vulnerable. Individuals at risk for hunger are those who 

must be fed either enterally or parenterally, must fast for 

diagnostic tests or surgical procedures, are on restricted 

diets, have altered psychological states, and whose energy 

output is greater than their caloric intake (i.e.; patients 

who are suffering from stress, infection, fever, or who have 

healing wounds). The meaning of the expression of hunger by 

hospitalized adults is unknown (Williams, 1986). 

Currently information about perceived hunger and its 

correlates in healthy adults is not available to nurses. 

Elucidation of the relationship between perceived hunger and 

its correlates will enhance nursing care by providing a 

basis for objective assessment of perceived hunger and 

development of effective management strategies. Furthermore, 

knowledge of the phenomenon of perceived hunger in healthy 

adults will provide an empirical base from which nursing 

interventions can be planned and implemented for individuals 

at risk. An increased understanding of the complex nature 

of perceived hunger in healthy adults will aid in 

determining the role of perceived hunger in the experience 



of eating. Therefore, this study was designed to describe 

the phenomenon of perceived hunger in a population of 

healthy adults. 

statement of Purpose of study 

9 

The major purpose of this investigation was to examine 

the relationships among components of perceived hunger in 

healthy adults and its associated contextual correlates. 

Identification and description of these relationships 

emerged as patterns of perceived hunger in healthy adults. 

Documentation of perceived hunger will provide a knowledge 

base for nursing assessment of dysfunctional eating 

behaviors and hunger perception and for formulation of 

appropriate nursing interventions. In addition, a 

description of perceived hunger will provide a basis for 

future research studies in which measurement of the feeling

state of perceived hunger is investigated. 

variables to be Studied 

This investigation focused on the individual's 

physiological context, emotional context, environmental 

context, established patterns and perceived hunger, which is 

comprised of sensations and cognition. 

The Individual's contextual Factors 

When an individual experiences hunger it is important 

to consider what is happening physiologically and 

emotionally within the individual, what is occurring within 
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the individual's immediate external environment, as well as 

the individual's habits, routines, and previous experiences 

with food (Watson, 1990a). Anyone contextual factor or any 

combination of the factors influence how the individual 

perceives hunger. 

Myriad metabolic processes arousing the hunger signal 

comprise the physiological context. The emotional context is 

comprised of the positive or negative feelings that may 

trigger or suppress the need to eat. However, the emotions 

an individual experiences as a result of hunger should not 

be confused with the emotions that can lead to or suppress 

hunger. Aspects of the individual's immediate environment 

or surroundings may stimulate the need to eat. The habits or 

patterns an individual establishes provide a framework for 

eliciting feeding (Castonguay, Applegate, upton & stern, 

1983). 

Perceived Hunger 

Perceived hunger is the synergistic effect of 

sensations and cognition. sensations are feelings, 

physiological and/or emotional, that individuals experience 

when they perceive hunger. The sensations can vary in kind 

as well as in intensity, both within and among individuals. 

cognition is the interpretive and cognitive processes that 

are directly or indirectly related to the ingestion of 

food. Individuals have described these processes as "the 
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little voice in the back of my head", the desire to eat 

something that is deemed "forbidden", anticipating what food 

will taste like or what one wants to eat, or any such 

thoughts an individual may have regarding hunger or the need 

to eat (Watson, 1990a). 

Research Questions 

This research addressed the following questions: 

1. What are the relationships among contextual factors and 

the components of perceived hunger in healthy adults? 

specifically the research will address the following 

questions. 

a) 

context 

b) 

context 

c) 

context 

What is 

and the 

What is 

and the 

What is 

and the 

the relationship between the physiological 

sensations component of perceived hunger? 

the relationship between the emotional 

sensations component of perceived hunger? 

the relationship between the environmental 

sensations component of perceived hunger? 

d) What is the relationship between established 

patterns and the sensations component of perceived hunger? 

e) What is the relationship between the physiological 

context and the cognitive component of perceived hunger? 

f) What is the relationship between the emotional 

context and the cognitive component of perceived hunger? 

g) What is the relationship between the environmental 

context and the cognitive component of perceived hunger? 



h) What is the relationship between established 

patterns and the cognitive component of perceived hunger? 

2. What are the differences between normal weight and 

overweight individuals in their perception of hunger? 

3. What is the mUltivariate relationship between each of 

the contextual factors and perceived hunger? 

Summary 
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Human hunger is a dynamic phenomenon resulting from the 

interaction of physiological and nonphysiological factors 

and is assumed to play a central role in the control of 

eating. Perceived hunger is a feeling-state an individual 

cognitively labels as hunger whenever experiencing 

sensations or feelings that are indicative of the need to 

eat. The feeling-state of perceived hunger fluctuates among 

and within individuals. The variability and complexity of 

the phenomenon of perceived hunger has not been adequately 

described, and therefore, has not been accurately measured. 

The purpose of this study was to describe the 

relationship among the physiological context, emotional 

context, environmental context, and established patterns and 

components (sensations and cognition) of perceived hunger in 

healthy adults. Individualized nursing approaches to 

assessment and management of perceived hunger will be 

facilitated by understanding the relationship among these 

variables. 



CHAPTER 2 

THEORETICAL FRAMEWORK 

13 

"A good meal ought to begin with hunger " (French Proverb) 

overview of Theories 

Although various theories have been proposed to explain 

the hunger arousal response when the body is in a state of 

energy imbalance (Logue, 1986), no actual theoretical 

explanation of the regulatory systems controlling food 

intake has been proposed. However, researchers agree that no 

single event precipitates the sensations and feelings an 

individual expresses as hunger, rather it is a 

multifactorial event (Castonguay, Applegate, upton & st,ern, 

1983; LeMagnen, 1985; Logue, 1986; Rodin, 1985). 

Investigators using animal models have described the 

presence of myriad physiological processes that are present 

in animals that cUlminate in food seeking behavior (Hansen, 

Jen & Brown, 1981; Leibowitz, 1986; LeMagnen, 1985; Morley & 

Mitchell, 1986). As a result of studies using animal models, 

scientists have formulated both theories and hypotheses of 

hunger arousal that they have applied to both animals and 

humans. Although, the use of animal models has facilitated 

the understanding of the physiological determinants of 

hunger in humans, animal models are unable to capture the 
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sociocultural and psychological determinants that 

concomitantly influence human hunger perception. Some 

theories and hypotheses using human models, that focus 

indirectly on hunger (i.e., dysfunctional eating behaviors, 

such as anorexia nervosa or bulimia, or obesity), emphasize 

nonphysiological processes that may lead to or prevent 

individuals from ingesting food, while others have attempted 

to consider both physiological and nonphysiological 

determinants of food ingestion in the development of a 

theory or hypotheses. 

An overview of existing theories, hypotheses, and 

models that support the theoretical framework of this study 

are presented within three primary classifications: 

physiological focus, non-physiological focus, and an 

integration of physiological and non-physiological factors. 

A historical perspective has been included in the overview 

to provide a sense of evolution of the merging of the 

sociocultural-biopsychological phenomenon known as hunger. 

Two assumptions underlie the majority of the studies 

reviewed. First, food ingestion is initiated by hunger or 

that hunger is always followed by food ingestion. The 

second assumption is related to the first and concerns the 

measurement of hunger. Hunger has consistently been either 

measured or described in terms of the quantity of food 

eaten. Although research findings indicate that food 
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consumption does not invariably reflect metabolic demands 

arising within the body (Blundell, 1981). Further, 

reported hunger has not been found to consistently correlate 

with amount consumed. (Blundell & Hill, 1983) 

Physioloaical focus 

Theories of hunger within a physiological perspective 

are often categorized as peripheral or central theories. 

These classifications assume that a mutually exclusive 

regulatory mechanism exists, which in fact is not the case 

(Bray, 1987; York, 1990). Peripheral theories for control of 

hunger focus on signals that arise peripheral to the central 

nervous system (CNS). Some peripheral theories exclude the 

CNS (e.g., stomach contractions) because little was known 

about the CNS at the time the theory was formulated. Other 

peripheral theories (e.g., glucostatic and lipostatic 

theories) acknowledge the role of the chemoreceptor sites 

located within the CNS, but focus mainly on the 

physiological processes occurring elsewhere in the body. 

Centralist theories focus on the role of the central 

nervous system in controlling hunger. Studies based on 

centralist theories have sought to determine whether 

centers or sites responsible for controlling hunger or 

satiety exist and, if they do, their location. Generally, 

the centralist theories emphasize the role of the 

hypothalamus. 
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Peripheralist Theories 

Stomach contractions theory. 

Aristotle proposed that hunger was caused by gastric 

contractions (LeMagnen, 1985). Aristotle's beliefs were 

supported and tested in humans by Cannon and Washburn 

(1912). In one classic experiment, Washburn swallowed a tube 

with an attached pressure balloon that recorded his gastric 

motility and an association was found between his gastric 

motility and his sensation of hunger. Washburn and Cannon 

(1912) concluded that stomach contractions were the source 

of hunger. However, stomach contractions as a source of 

hunger was unsubstantiated by Janowitz and Ivy (1949). They 

demonstrated that following a vagotomy patients continued to 

experience hunger and concluded that stomach contraction did 

not cause hunger. Gastric sensations are a component of the 

hunger sensation, but not its cause (LeMagnen, 1985). 

Temperature regulation theory. 

A peripheral theory of hunger dependent on the 

environmental temperature of the animal was proposed by 

Brobeck (1948). He suggested that to maintain normal body 

temperature,an animal would eat more in a lower 

environmental temperature and decrease food ingestion in a 

warmer environment. Brobeck (1948) supported his hypothesis 

by showing that rats ate more in a 65° F environment than in 
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a 97°F environment. Kraly and Blass (1976) found that rats 

worked harder for food in a cold environment and consumed 

more unpalatable food than they would in a warm environment. 

Logue (1986) described experiments that demonstrated 

exposure to cold increased the movement of food from the 

stomach into the intestine and resulted in more frequent 

initiation of meals. Hypoactivity and decreased food 

ingestion is observed in man and in animals in a hot 

environment and is thought to be an attempt to maintain 

homeothermia (LeMagnen, 1985). Although the studies 

focusing on temperature regulation cannot be used as 

conclusive evidence that hunger results from environmental 

temperature changes, they can be used in support of the 

effect aspects of the environment have upon food ingestion. 

Glucostatic theory. 

Mayer (1952) postulated that the glucose level of 

circulating blood acted as a signal to receptors in the 

brain of the availability of immediate or needed energy. 

After receiving the signal regarding the blood glucose 

level, the brain interpreted deficits in energy as hunger. 

Mayer (1952) emphasized that the glucostatic theory referred 

to the body's effective blood glucose level, measured by the 

difference between the blood sugar concentrations in the 

arteries and the veins (called the arteriovenous difference, 
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or A-V difference). A high A-V difference was an indicator 

of the glucose used by body tissues as the blood circulated 

from the arterial system to the venous system. A low A-V 

difference meant the glucose was not reaching the tissues 

either because little glucose was present in the arterial 

blood or insufficient insulin was available to metabolize 

the blood sugar (as in diabetes mellitus). The glucostatic 

theory was supported by experiments conducted on humans, 

both diabetic an non-diabetic; findings indicated a positive 

correlation between low A-V difference and reported hunger 

(Mayer, 1952) 

Lipostatic theorY. 

In order to explain the long-term regulation of energy 

intake and utilization, Mayer (1952) proposed a lipostatic 

theory to complement the glucostatic theory, which explained 

the short-term regulation of food intake. The lipostatic 

theory proposed that the free fatty acid circulating 

metabolite, of the body's adipose tissue was responsible for 

the regulation of stored fat, and consequently, stored 

energy. When the circulating levels of free fatty acids 

were high, as a result of lipolysis (mobilization of 

triglycerides), the organism increased its food consumption 

in response to low energy stores. When the free fatty acid 

levels were low, as a result of lipogenesis (synthesis of 

triglycerides and storage as energy within adipocytes), the 
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organism consumed less in response to high energy stores. 

Research studies conducted subsequent to Mayer's proposal of 

the glucostatic and lipostatic theories of food regulation 

intake have continued to support the basic tenets of both of 

these theories (LeMagnen, 1985; Logue, 1986). 

Centralist Theories 

Hypothalamic theories. 

The search for an explanation of eating behavior led 

Hetherington and Ranson (1940) to conclude that the 

ventromedial hypothalamus (VMH) was the center for satiety. 

They induced electrolytic lesions in the VMH of rats which 

resulted in rats becoming hyperphagic and obese. They 

concluded that the VMH was a satiety center. Another study 

(Hetherington & Ranson, 1942) found that rats with VMH 

lesions were less active and less willing to work for food 

than non-lesioned rats. The conclusion that the VMH was a 

satiety center was supported by additional experiments in 

which electrical stimulation of the VMH of rats resulted in 

inhibited food intake (Grossman, 1960; Hoebel & Teitelbaum, 

1962; Miller, 1957). VMH-lesioned rats only became obese 

if available food was palatable; if the food was not 

palatable they demonstrated a "finicky" behavior by eating 

no more than non-lesioned rats. Soon after the VMH lesion 

occurred the rats were observed to have a period of rapid 

weight gain (dynamic phase) followed by a period (static 



phase) when their food intake returned to near normal 

levels. Their weight, albeit greater, remained parallel to 

non-lesioned rats (Keesey, 1986). 
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The hunger center was identified as the lateral 

hypothalamus (LH) by Anand and Brobeck (1951). Electrolytic 

lesions to the LH of rats resulted in aphagia and adipsia. 

However, further research found that "careful handling" 

(tube feeding) of the LH-lesioned rats enabled them to 

recover full regulation of their food and fluid intake 

(Teitelbaum & Epstein, 1962). 

The hunger and satiety center hypotheses became the 

core of a "theoretical mechanism" that controlled feeding 

motivation by the integration of signals through 

glucoreceptors located in the VMH and LH (Stellar, 1954). 

Stellar's dual hypothalamic role theory has been supported 

by experiments (Myers & McCaleb, 1980) in which specific 

sites in the rat's hypothalamus were injected with chemical 

substances that inhibit neuronal activity. In accordance 

with Stellar's theory, the injection sites that increased 

spontaneous feeding were in the VMH and those that decreased 

feeding were in the LH. When a nutrient sUbstance was 

injected into the rat's duodenum, the result was increased 

activity in the VMH (satiety center) and decreased activity 

in the LH (hunger center). The basic tenets of Stellar's 

theory continue to be supported in current research 
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findings, but the "theoretical mechanism" he referred to has 

become more precise (as discussed under the 

neurotransmitter/ neuromodulator hypotheses). 

More recent studies in the control of feeding have led 

scientists to hypothesize that the same two hypothalamic 

pathways which mediate feeding and satiety also mediate 

reward and aversion (Hoebel, 1984). 

Hormonal hypotheses. 

Hypotheses have been proposed which link various 

hormones to hunger. Two particular hormones, insulin and 

motilin, have been demonstrated to consistently increase 

feeding after peripheral administration (Morley & Mitchell, 

1986). Insulin, which is produced by the Beta cells of the 

pancreas, regulates carbohydrate metabolism. A major 

function of insulin is to facilitate the entry of glucose 

into cells, with a consequent reduction in the blood glucose 

levels (hypoglycemia). A drop in blood glucose results in 

hunger (Castonguay et al., 1983). In a study involving rats, 

LeMagnen (1985) found that the beginning of each meal was 

always preceded by a fall of 6-8% in the blood glucose level 

which began 6-7 minutes prior to the commencement of food 

ingestion. He suggested that the reduction in blood glucose 

supply to the specific brain chemosensors gave rise to the 

behavioral arousal of hunger. Hypoglycemic states in humans 

have been found to increase both the amount eaten and the 
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rate of eating (Bellisle, Lucas, Amrani, & LeMagnen, 1984). 

The rating of hunger in subjects who were deprived of food 

was found to be negatively correlated with their blood 

glucose level (Janowitz & Ivy, 1949; Fyer, Moore, Williams & 

Young, 1955; Knight, Saunders, Venables & Zahedi-Asl, 1980). 

High insulin levels in the blood (hyperinsulinemia) 

have been found to increase hunger. Administration of 

exogenous insulin to a variety of animal species has been 

shown to increase hunger and food intake (Booth, 1972; 

Brandes, 1977; Kanarek, Marks-Kaufman & Lipeles, 1980). In a 

study of 20 male and female normal weight individuals with 

normal glucose tolerance, Rodin (1985) found that states of 

hyperinsulinemia, with adjunct conditions of either 

hypoglycemia or hyperglycemia, were associated with 

increased hunger, heightened perceived pleasantness of sweet 

taste, and increased food intake. 

A second function of insulin is related to its role in 

the synthesis of fatty-acid and storage and mobilization of 

lipid substrates in adipose tissue (Bjorntorp & Sjostrom, 

1971). Obesity, a condition in which excessive adipose 

exists, has been demonstrated to be associated with 

increased basal insulin levels (Karam, Grodsky & Forsham, 

1963; Rabinowitz, 1970). Initially excessive food ingestion 

leads to an increase in the plasma insulin levels, which in 

turn stimulates lipid synthesis and storage, but tissue 
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sensitivity to insulin remains normal (Horton, 1981). As the 

adipose cells enlarge, and hyperinsulinemia continues, there 

is a decrease in the ability of insulin to bind to its 

receptors because there are fewer receptors sites (Horton, 

1981). Consequently, tissues become less sensitive to 

insulin; higher concentrations of insulin are required to 

produce the same effects on glucose and lipid metabolism but 

responsiveness at supramaximal concentrations remains normal 

(Horton, 1981; Rodin, 1985). Insulin resistance results in a 

decrease in glucose oxidization. Because glucose cannot be 

as readily stored in lean tissue as can glycogen, it is 

thought that glucose is more likely to be stored as fat 

(Horton, 1981). It is hypothesized that high levels of 

insulin should lead to altered taste perception, hunger, and 

overeating and, reciprocally, increased food ingestion 

should raise plasma insulin levels (Rodin, 1985). 

Motilin, a polypeptide found in duodenal mucosa, 

stimulates gastric acid secretion (Ganong, 1987) and is 

thought to be responsible for the prolonged gastric emptying 

seen in some patients with anorexia nervosa. Prolonged 

gastric emptying increases the feeling of satiety and 

perpetuates the anorectic state (Morley & Mitchell, 1986). 

Hypermotilinenmia is speculated to exist in bulimic 

patients. More rapid emptying of the stomach permits the 



intake of larger amounts of food (Morley & Mitchell, 1986) 

and perpetuates the bulimic state. 

Neurotransmitter I neuromodulator hypotheses. 
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Over the past two decades knowledge has evolved about 

the role of neurotransmitters and neuromodulators in the 

brain and their role in nutrient ingestion. Neuropeptides 

act primarily through modulation of the afferent signals or 

efferent responses to these signals, thus effecting feeding 

behavior (York, 1990). The injection of certain 

neurochemical substances into the hypothalamus of free 

moving, conscious animals can make a satiated animal eat or 

"binge" on a particular diet, and make food deprived animals 

stop eating and rest in the presence of food. Several 

testable hypotheses concerning potential neurochemical 

disturbances underlying eating disorders have been 

generated. The peptidergic hypothesis of appetite regulation 

proposed by Morley (1980) is helpful in understanding the 

complex phenomenon of hunger in relation to two components 

of the eating event, appetite and satiety. 

The peptidergic hypothesis of appetite regulation 

suggests that the modulation of food intake is accomplished 

by maintaining a delicate balance in the concentration of 

interacting peptides and monoamines. The primary system of 

this model, called the "central feeding system", is a food 

seeking/ingesting system which is held in check by an array 
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of inhibitory neurotransmittors. In addition, Morley (1980) 

proposes that a "peripheral satiety system" exists which is 

responsible for sending messages to the central nervous 

system concerning the passage of food through the 

gastrointestinal tract. It is postulated that the ability of 

either the central feeding system or the peripheral satiety 

system to respond to a particular stimulus is modulated by 

circulating hormones (e.g.: corticosteriods, testosterone, 

estrogen, progesterone, and thyroid hormones). 

The central feeding system of Morley's model focuses on 

stimulators and inhibitors of feeding. The major stimulators 

of ingestive behavior have been identified as 

norepinephrine, gama amino butyric acid (GABA), opioid 

peptides, pancreatic polypeptides (neuropeptide Y [NPY] and 

peptide YY [PYY]), and growth hormone releasing hormone 

(GHRH) (Morley & Mitchell, 1986). Norepinephrine affects 

meal size rather than meal frequency and tends to produce a 

preference for foods rich in carbohydrates (Leibowitz, 1986; 

Morley & Mitchell, 1986). GABA has a dual action effect. 

When injected into the paraventricular nucleus and VMH, GABA 

increases food intake; when injected into the nigrostricated 

tracts it inhibits feeding (Morley & Mitchell, 1986). 

The opioid peptides, beta-endorphin, enkephalin and 

dynorphin, are feeding-stimulatory neurotransmitters. 

Administration of naloxone, an opioid antagonist, which 
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crosses the blood-brain barrier (Fullerton, Getto, Swift, 

Carlson"& Gutzmann, 1988), decreases the caloric intake of a 

single meal in humans (Trenchard & Silverstone, 1983; Cohen, 

Cohen, Pickar & Murphy, 1985). In humans, opioid 

antagonists tend to specifically decrease the consumption of 

fats (Billington, Shafer, & Morley, 1985), or the preference 

for sweetened solution in nonobese humans (Fatinio, Hosotte 

& Apfelbaum, 1986). Overall, it would appear that opioid 

peptides play a role in the incentive reward responsible for 

the production of the feeding drive (Morley & Mitchell, 

1986). Pancreatic polypeptides, NPY and PYY, represent the 

most potent stimulators of feeding yet to be identified 

(Morley & Mitchell, 1986). NPY stimulates both food and 

water intake in rats following central administration 

(Stanley & Liebowitz, 1985). PYY is a more potent stimulator 

of feeding than NPY (Morley & Mitchell, 1986). When PYY is 

administered to rats there is marked weight gain, 

accompanied by gastrointestinal distention, which might 

playa major role in satiety (Morley & Mitchell, 1986). GHRH 

has been found to increase food intake, but further research 

is necessary to define the interrelationship of it to other 

neuromodulators of feeding (Morley & Mitchell, 1986). 

Numerous neurotransmittors decrease food intake after 

central administration (Morley & Mitchell, 1986). These 

central inhibitors of feeding are grouped into monoamines 



27 

(epinephrine, beta-antagonists, dopamine [higher 

concentrations], serotonin, phenylethylamine), amino acids 

(GABA, adenosine) prostaglandins (PG~, PGF2), and 

neuropeptides (insulin, cholecystokinin [CCK], caerulein, 

calcitonin, calcitonin-gene-related peptide, bombesin, 

neurotensin, thyrotropin-releasing hormone, cyclo histidyl 

proline dileto-piperazine, somatostatin, vasoactive 

intestinal peptide, insulin growth factor, corticotropin 

releasing factor [CFR], sauvagine, glucagon). Although all 

of these neurotransmitters decrease food intake when 

administered centrally, the studies were pharmacological in 

nature and thus only permit crude extrapolations to the 

physiological situation (Morley & Mitchell, 1986), therefore 

only the most salient findings related to Morley's 

peptidergic hypothesis of appetite regulation are presented. 

serotonin, a monoamine, is thought to play a role as an 

endogenous satiety SUbstance. Serotonominmetic agents 

decrease meal size without altering the initiation of 

feeding or meal frequency (Blundell, 1979). Serotonin 

inhibits norepinephrine-induced feeding, which suggests that 

serotonin and norepinephrine may be the "ying and yang" of 

feeding regulation (Morley & Mitchell, 1986, p.14). Wurtman 

and Wurtman (1984) reported that the changes in brain 

serotonin levels, induced by consumption of foods of varying 



28 

protein-to-carbohydrate ratios, can influence behavioral 

phenomena such as mood state, sleepiness, and pain 

sensitivity. It has been suggested that some of the common 

abnormalities in eating behavior may have their origins in 

disturbances in the mechanism through which the brain 

"learns" about the composition of the last meal (by 

nutrient-induced variations in serotoninergic 

neurotransmissions) and "decides" what to eat next (Wurtman 

& Wurtman, (1984, p.83). wurtman and Wurtman (1984) 

supported their hypothesis by conducting studies 

investigating levels of serotonin in "carbohydrate cravers" 

(individuals who desire carbohydrates at certain times of 

the day) during a craving episode. When they administered 

fenfluramine hydrocholoride (a cerebral stimulant) to 

carbohydrate cravers, brain serotonin was released and the 

carbohydrate craving was suppressed (Wurtman & Wurtman, 

1984). CFR, a neuropeptide, represents Hans Selye's 

mystical stress factor, in its activation of the sympathetic 

nervous system (Morley & Mitchell, 1986). The release of CFR 

is activated by serotonin and inhibited by norepinephrine. 

CFR is thought to be a major neurotransmitter candidate in 

the pathogenesis of anorexia nervosa (Morley & Mitchell, 

1986). Prostaglandins, which are synthesized from fatty 

acid precursors, are ubiquitously distributed throughout the 

body, including the brain (Morley & Mitchell, 1986). It has 
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been suggested that prostaglandins may be components of a 

signal relating fat depots and energy balance regulation, 

thus modulating long-term control of feeding (Baile, Martin, 

Forbes, Webb & Kingsbury, 1974). 

The peripheral satiety system of Morley's peptidergic 

hypothesis of appetite regulation concentrates on 

substances responsible for either increasing or decreasing 

feeding when administered peripherally. Only insulin 

(LeMagnen, 1985; Morley & Mitchell, 1986; Rodin, 1985) and 

motilin (Garthwaite, 1985) have been demonstrated to 

consistently increase feeding after peripheral 

administration. The increased feeding following 

administration of insulin is secondary to lowering the blood 

glucose level. The effect of motilin is probably secondary 

to increased stomach emptying. A number of peptides have 

been found to decrease feeding following peripheral 

administration in humans. They include cholecystokinin 

(CCK), bombesin, somatostatin, glucagon, thyrotropin

releasing hormone, and calcitonin (Morley & Levine, 1985). 

Administration of intravenous synthetic CCK significantly 

decreased food intake of nonobese men (Pi-Sunyer, Kissileff, 

Thornton & Smith, 1981). 

Set-Point Theory 

The set-point theory was intended to explain the 

etiology of obesity; however, some of its tenets may be 
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relevant to hunger. Nisbett's (1972) originally proposed 

that some individuals are over endowed with fat cells, either 

genetically or as a result of overfeeding in early 

childhood. If these "overendowed" individuals allowed their 

adipose tissue to achieve repletion, the individuals would 

become seriously overweight. If, however, the overendowed 

person attempted to retain a normal weight, it would be at 

the "cost" of severely depleting their adipocytes. Nisbett 

(1972) viewed the depletion as a cost because of the 

. difficulty of the undertaking as well as its consequences. 

According to the set-point theory, the hypothalamus is set 

to defend a particular weight level that varies directly 

with the number of fat cells. Individuals who maintain 

their weight at a level below that which is dictated by 

their fat cells do so at the risk of activating defensive 

hypothalamic processes. If activated, these processes, in 

turn, alter the normal regulatory functions involved in 

eating to promote weight gain. Alterations include 

inhibition of satiety mechanisms, heightened preference for 

sweets and anabolic metabolism. These alterations are found 

not only in obese humans, but also in rats with ventromedial 

hypothalamic lesions. According to Nisbett (1972), the 

dieting individual is placed in a paradoxical situation: the 

person may be fat by societal and actuarial standards, yet 



underweight and starving according to his/her biological 

mechanisms. 
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The notion of the set point being controlled by the fat 

cells has been challenged by several researchers. Keesey 

(1986) stated that it is believed that the lateral 

hypothalamus plays a primary role in determining the body

weight set point. Some portions of the set-point theory have 

been supported, while others have not. For example, 

Nisbett's basic concept of a homeostatically defended body 

weight remains viable (Keesey, 1986), although no methods of 

actually determining an individual's set point have been 

devised. Most studies have tested Nisbett's theory by 

comparing overweight and normal weight people, assuming 

that, on the average, overweight people are below set point 

and normal weight people are at set point. There are no data 

to support this assumption (Ruderman, 1986). Nisbett's 

predictions that individuals were more responsive to 

external stimuli as they lost weight has not been supported 

(Rodin, Slochower, & Fleming, 1977). Also, Nisbett's 

prediction that people were more emotional as they lose 

weight was not supported (Leon & Leon, 1983). 

Cephalic Phase Hypothesis 

The cephalic phase hypothesis (CPH), a variant of 

externality theory (Schachter, 1968) and Pavlov's 

conditioned reflex theory (Pavlov, 1927), was proposed by 
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Powley in 1977. The CPH provides theoretical support for the 

link between responsiveness to an external stimuli and 

obesity in animals and humans. This hypothesis suggests that 

VMH lesions produce their major effects on feeding behavior 

by directly heightening the phasic autonomic and endocrine 

responses triggered by oropharyngeal contact with food 

stimuli - the reflexes of digestion (Powley, 1977). The CPH 

specifies a mechanism that can potentially explain the 

finickiness ("refers to the behavioral trait of food intake 

being inordinately influenced by the sensory, as opposed to 

the caloric or postingestional, aspects of foodstuffs" 

[Powley, 1977, p. 91]), hyperphagia, and obesity that occurs 

as a result of a VHM lesion. These heightened or exaggerated 

responses precede the postabsorptive metabolic responses and 

are thought to be unconditioned responses elicited directly 

by taste, odor, and tactile stimuli accompanying food and 

conditionable to arbitrary external stimuli (Rodin, 1985). 

Based on these responses, Rodin (1985) postulated that some 

individuals could conceivably be "turned on" by food cues 

which results in oversecretion of insulin, leading to 

increased hunger and food consumption, and possible weight 

gain. Also, Polivy and Herman (1985) suggested that the 

overeating seen in dieting or self-starving humans might be 

promoted by such physiological pressures and 

hypersecretions. 
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Non-physiological Focus 

Non-physiological theories related to human hunger are 

reported in the obesity or eating disorder literature. Some 

of the scientists proposing these theories consider the 

physiological aspects of eating behavior to be irrelevant, 

while others have acknowledged that physiological mechanisms 

playa role (Logue, 1986). Generally, non-physiological 

theories emphasize the psychological, sociological and 

cultural aspects of eating behavior. 

Externality Theory 

Schachter (1968) originally proposed that eating 

behavior of the obese person was controlled by external 

factors or cues, such as the sight, smell, or taste of food; 

time; and the social environment. He postulated that 

internal state was irrelevant to eating behavior for the 

obese person. Internal physiological cues, particularly 

gastric contractions, were more likely to control the eating 

behavior of normal weight people, although external factors 

clearly interact with their internal state. 

Later, Schachter (1971) proposed that, in general, 

obese people were more responsive to salient environmental 

cues than were normal weight people. Schachter and Rodin 

(1974) proposed that the eating behavior of the obese, under 

conditions of high cue or cognitive salience, is stimulus 

bound. Therefore, a food-relevant cue would appear to be 
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more likely to trigger an eating response in an overweight 

person than in a normal weight person. As Rodin (1980) 

stated: "the obese do not simply eat, they overeat once they 

are 'turned on' by potent stimuli" (p. 228). overweight 

people generally eat more than normal weight people at each 

meal, but they presumably eat less often because food

relevant stimuli must be sufficiently potent to elicit 

eating (Rodin, 1980) 

Rodin (1981) noted that while some studies have found 

the expected differences in responses of obese and normal 

weight people to food and nonfood cues (Schachter, 1971; 

Schachter & Rodin, 1974), others have not (Nisbett & Storms, 

1974; Nisbett & Temoshok, 1976; Wooley, 1972). In an 

attempt to explain some of the inconsistencies in the 

findings, Ruderman (1986) pointed out that there are a 

number of problems with research based on the externality 

theory. First, no good definition of external 

responsiveness in nonfood cue studies has been established. 

External responsiveness in food cue studies has been equated 

with the amount of food eaten. 

Second, problems have been encountered in defining and 

distinguishing internal and external cues. originally 

palatability was conceptualized as an external cue; 

consumption by obese subjects varied more as a function of 

palatability than did that of normal weight subjects. This 
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finding was considered supportive of the externality theory 

(Ruderman, 1986). However, palatability does not seem 

classifiable as either an internal or external cue, as the 

perceptions of palatability are influenced by individual 

differences as well as by properties of the food. It is 

questionable whether obese-normal differences represent 

support for Schachter's theory (Spitzer & Rodin, 1981). 

A third difficulty has been encountered when trying to 

establish appropriate ways to vary the "intensity" of 

. external cues (Rodin, 1981). This is particularly true of 

the palatability studies in which subjects' pleasantness 

ratings of foods have been treated as measures of intensity, 

rather than manipulating some aspect of a stimulus 

(Ruderman, 1986). 

In addition to the definitional problems previously 

discussed, Rodin (1981) noted that issues related to 

sampling may account for some of the disparate findings in 

the research testing the externality theory. She noted that 

externally responsive individuals are found in all weight 

categories. However, most studies used selective sampling 

techniques and have missed this across group representation 

of externally responsive individuals. 

Ruderman (1986) stated that, although it is difficult 

to account for all the discrepant results of studies 

employing Schachter's externality theory, two conclusions 



can be drawn. First, a striking lack of clear difference 

exists in eating patterns between obese and normal weight 

individuals. Second, the internal-external dichotomy 

proposed by Schachter seems too simplistic to account for 

the processes underlying eating behavior. 

Restraint Theory 
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Restraint theory emerged from the findings of Herman 

and Mack's (1975) study in which dieting was found to be 

a key factor in food regulation. Based on Schachter's (1968) 

externality theory and Nisbett's (1972) set point theory, 

Herman and Mack (1975) hypothesized that many normal weight 

eaters were at or near their set points and, therefore, ate 

in the internally controlled manner by which Schachter 

originally characterized all normal weight eaters. Herman 

and Mack (1975) also hypothesized that a large proportion 

of the population was of normal weight but biologically 

underweight. Such individuals could be characterized by 

normal weight levels and a form of "latent" externality 

which would be manifested strongly if chronic restraints 

were eliminated or overcome (Herman & Mack, 1975). 

Herman and Mack's (1975) study introduced the construct 

"restraint". Although not specifically defined, Herman and 

Mack (1975) described restraint as "concern with weight and 

eating behavior" (p.657). Herman and Mack (1975) concluded 

that eating behavior of low restraint individuals conformed 
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fairly well with the pattern formerly thought to 

characterize all normal weight individuals, namely internal 

regulation or control of food. Individuals categorized as 

highly restrained, although of normal weight, were thought 

to be in a chronic state of deprivation or hunger and, 

therefore, were considered to be below their set point. 

Also, they concluded most obese people were restrained 

eaters and that high restraint individuals were more 

responsive to external stimuli. 

Herman and Polivy (1980) defined restraint in terms of 

effort expended toward weight-suppression. They argued 

that dieting, which entails restraint, is a stressor, a 

source of frustration and a drain on one's resources. These 

factors contribute to the hyperemotionality observed in 

dieters and the obese. Herman and Polivy's (1980) 

conclusion regarding hyperemotionality differs from 

Schachter and Rodin (1974), who proposed that 

hyperemotionality is a manifestation of the obese 

individual's external overresponsiveness. It also differs 

from Nisbett (1972) in that it is not necessarily being 

below set point that produces stress effects, but rather the 

effort to lose weight, successful or not, that is a stressor 

(Herman & Polivy, 1980). Herman and Polivy (1980) stated 

that dieting, which precipitates hunger and frustration, may 

produce stress, and stress interferes with and ultimately 
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increases the need for dieting. Therefore, according to 

restraint theory, restrained eaters develop anomalous eating 

patterns as a result of the stress inherent in chronic self

control. 

A key component of restraint theory is the notion of a 

balance of forces, including pressures to eat and self 

imposed resistance to these pressures. This balancing of 

forces is presumably possessed and exerted by all 

individuals, to some extent, but it is more powerfully 

motivated in the restrained eater (Herman & Polivy, 1980). 

The phenomenon was defined as counterregulation (Herman and 

Polivy, 1980). Counterregulation was exemplified by 

restrained eaters who, following a preload consisting of two 

milkshakes, consumed more ice cream than did their 

unrestrained counterparts following the same preload. 

Unrestrained eaters were said to "regulate" their intake by 

consuming a small amount of ice cream following a preload. 

with no preload the restrained eaters consumed less ice 

cream than unrestrained eaters. Herman and Polivy (1980) 

considered the counterregulation manifested by restrained 

eaters as validation of the restraint construct. 

Two hypotheses have been proposed concerning restraint 

(Ruderman, 1986). First, the disinhibition hypothesis states 

that restrained eaters' control over eating may be 

temporarily removed and they will eat large quantities of 
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food. Disinhibitors can be cognitive, such as "I've blown my 

diet so why not eat the whole box of candy?". Emotional 

states, such as depression (Frost, Goolkasian, Ely & 

Blanchard, 1982; Polivy & Herman, 1976c) and anxiety (Herman 

& Polivy, 1975) can also serve as a disinhibitor. The 

presence and actions of another person also has been found 

to act as a disinhibitor for restrained eaters' (Herman, 

Polivy & Silver, 1979; Polivy, Herman, Younger & Erskine, 

1979). Other potential disinhibitors are pharmacological 

agents, such as alcohol (Polivy & Herman, 1976a; 1976b). 

The second major restraint hypothesis states that 

differences in level of restraint underlie obese-normal 

differences (Herman & Polivy, 1980; Hibscher & Herman, 

1977). Herman and Polivy (1984) found dieters seemed to 

regulate their food intake according to different limits or 

boundaries when compared to nondieters. Under normal 

circumstances, dieters will eat relatively small amounts and 

stop eating when they reach the idiosyncratic limit they 

have established. Nondieters eat until they feel satiated. 

However, during times of stress, exposure to large (by the 

dieters' criteria) servings of food, or other events that 

threaten their restraint on food intake, dieters will eat 

more than nondieters. 



Integration of Physiological and 

Non-physiological Factors 

Although scientists studying hunger give credence to 

the impact that an individual's surroundings, emotional 

state, and family might have on his/her perceived hunger 

(Blundell, 1981; LeMagnen, 1985), no theories have been 

formulated which have integrated all of these factors. To 

date, the Boundary Model for Regulation of Food (Herman & 

Polivy, 1984) attempts to integrate physiological and some 

non-physiological factors. 

Boundary Model for the Regulation of Food 
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In response to the deficits noted in earlier models, 

the "Boundary Model for the Regulation of Food" was 

developed by Herman and Polivy (1984) and incorporates their 

hypotheses concerning restraint. Herman and Polivy (1984) 

stated that the purpose of the Boundary Model is to provide 

a way of thinking coherently about both physiological and 

nonphysiological influences on eating. An assumption 

underlying this model is that consummatory regulation, 

although imprecise, occurs within a range, rather than at a 

specified point. Herman and Polivy (1984) labeled the range 

of regulation as the "range of biological indifference" 

(p.142). within this range Herman and Polivy (1984) posit 

nonphysiological factors have the greatest impact on food 

ingestion. The pressures exerted upon the individual, 
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compelling him/her to eat while in the range of indifference 

are more likely to be appetitive than aversive. 

The range of indifference is bounded on either end by 

two aversive zones: the lower boundary represents a hunger 

state and the upper boundary represents a state of satiety. 

When consumption is inadequate, the individual perceives the 

effects of an aversive zone, which Herman and Polivy (1984) 

have called "hunger" (p.142). They suggest that the 

individual will feel "uncomfortable (or worse), and eating 

becomes a much more pleasant activity than usual" (Herman & 

Polivy, 1984, p.142). While in this state of hunger, the 

individual will seek food to escape from the aversive 

condition. The upper boundary, or satiety, demarcates an 

aversive zone that the individual tries to avoid. Herman 

and Polivy (1984) consider hunger and satiety to be two 

separate regulatory processes in which investigation of one 

may reveal little about the other. 

In the Boundary Model it is proposed that the 

regulatory factors controlling ingestion of food by 

restrained and nonrestrained eaters differ in two ways 

(Herman & Polivy, 1984). First, the range of indifference is 

larger for restrained eaters as they have a lower hunger 

boundary and higher satiety boundary than nonrestrained 

eaters. The second difference is the addition of the 

restrained eaters' self-imposed diet boundary (located 
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between hunger and satiety) which is indicative of their 

maximum desired amount of food to be consumed. This diet 

boundary, which is entirely cognitive, characterizes dieters 

but not nondieters (Herman & Polivy, 1984). 

The boundary model for the regulation of eating expands 

on Herman and Polivy's (1980) restraint hypotheses in three 

ways. First, it addresses the role of physiological and 

nonphysiological factors in the regulation of eating. 

Second, it describes factors controlling initiation (hunger 

and appetite) and termination (satiety) of eating. Third, it 

provides a descriptive model of disordered eating patterns 

(bulimia, binge eating, and anorexia). Obesity was not 

specifically addressed in the boundary model, but Ruderman 

(1986) stated that the model can accommodate the hypothesis 

that "obesity and restraint are confounded and that, as a 

result of this confound, the regulatory mechanisms typifying 

restrained eaters typify obese individuals as well (p.249). 

Foundation of the Theoretical Framework 

It is important to consider hunger within the global 

context of the eating experience as hunger is closely 

related to two other major components of eating, appetite 

and satiety. 

The term hunger was defined (Watson, 1990b) as a 

complex episodic phenomenon manifested by the perceived need 

to eat and accompanied by a progression of varying 
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sensations, best characterized as a want. These sensations 

result in or may be an outcome of cognition, which focuses 

on the interaction of the individual's physiological, 

emotional, and environmental contexts, and an individual's 

established patterns. Hunger mayor may not cUlminate in the 

ingestion of food. 

Blundell (1980) defined a need "as any departure from 

an optimal value of a particular physiological state and 

confers on organisms an urgency or sense of purpose to 

rectify the deviation" (p. 25). The sensations listed in 

Table 1 were either expressed by participants of 

phenomenological study (Watson, 1990a) or cited in the 

literature (Anderson, 1982; Blundell, 1980; Harris & Wardle, 

1987; Monello & Mayer, 1967). The majority of these 

sensations imply that a state of "lacking a required or 

usual amount" exists; the term "want" best characterizes 

these sensations. 

Cognition refers to the interpretative processes 

occurring when signals, either internal or external in 

origin, are received and labelled as hunger. It is this 

aspect in which learning (Bruch, 1974; Kandel & Schwartz, 

1985; LeMagnen, 1986 ) or restraint (Herman & Polivy, 1980) 

may playa major role in perception of hunger. 



A major distinction between hunger and appetite is 

that hunger is perceived as an uncomfortable state, 

whereas, appetite is perceived as a pleasant sensation. 

Table 1 

Sensations Perceived as Hunger 

Head sensations: 
- headache 

light-headed 
unstable 
dizziness 
spots before the eyes 
ringing in the ears 

Mouth and throat sensations: 
- salivation 
- dryness 
- unpleasant taste/ sensation 

Gastric sensations: 
- emptiness in the stomach area 
- discomfort in the stomach area 
- nausea 
- rumbling 

General overall sensations: 
- decreased level of performance 

fatigue 
no support to keep going 
irritability 
inability to think clearly 
need for replenishing 
need for comforting 
feeling cold 
weakness 

Another difference between hunger and appetite is that 

hunger indicates when eating should begin, while appetite 
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directs eating and guides the moment-to-moment selection of 
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foods (Blundell, 1980). Appetite may, however, transcend the 

need to eat (VanItallie & Vanderweele, 1980). Appetite is 

particularly dependent upon qualities of food such as taste, 

texture, and temperature--features which are commonly 

referred to as palatability (Blundell, 1980). The selection 

of food choices is based upon past experiences with that 

food; therefore, learning mechanisms are also involved in 

the development of an individual's appetite (Rozin & Kalat, 

1972) . 

In addition to sensations, such as taste, texture, 

aroma, and temperature, that are associated with appetite 

(Watson, 1990b; Blundell, 1980) several cognitive processes 

occur which act to enhance these appetitive sensations 

(Watson, 1990b). These cognitive processes include thinking 

about food, which may involve imagining what a specific food 

will taste or feel like when it is eaten, or imagining what 

one would like to eat for a meal. Also, when an individual 

knows that a favorite meal or food will be served, an 

anticipatory process occurs that enhances the appetite. 

These cognitive processes take into consideration the 

individual's past experience with foods, and consequently 

influence future food selection. 

Rolls, Rolls, and Rowe (1982) found that after eating a 

meal, a decrease occurred in the pleasantness or liking of 

the food eaten, but the liking for other foods remained 
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relatively unchanged. They also reported that monotony in 

foods lead to decreased intake of those foods. Cabanac 

(1971) reported that hungry individuals perceived the taste 

and smell of a food to be pleasant, however, as ingestion 

progressed the perceived pleasantness of that food changed 

and the food was perceived as unpleasant. Cabanac (1971) 

called this changing sensation "alliesthesia". 

In summary, appetite is defined as a complex 

phenomenon which is comprised of pleasant sensations 

associated with the ingestion of food (Watson, 1990c). 

"Appetite is the hunger-stimulated response to a particular 

food" (LeMagnen, 1985, p. 28). Appetite guides an 

individual in food selection and plays an important role in 

the amount of food consumed. Cognitive processes such as 

thinking about food or imagining the palatability of food 

will augment one's appetite. 

satiety has been defined as "being supplied with 

anything to excess •••• or to satisfy to the full" (The Random 

House Dictionary, 1987, p. 1705). "To be satisfied" is a 

subjective condition in the sense that it arises out of 

one's awareness of his/her own state of being. The 

definitions referring to satiety indicate that being fed 

beyond capacity or satisfied to excess may be involved. 

VanItallie and Vanderweele (1980) stated that the notion of 

excess implies that the state of satiety is a zone rather 
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than a point. When the outer end of the zone is reached, 

satiety has been transformed into revulsion caused by 

overindulgence. According to Rolls et ale (1982), as eating 

progresses the pleasantness of the foods being ingested 

diminishes, and eating stops. Therefore, it seems that an 

individual continues to eat as long as the palatability of 

the food is perceived to be pleasant. Rolls et ale (1982) 

concluded that perceived palatability is a critical 

antecedent of satiety. 

However, the individual interprets other sensations 

(i.e., fullness, abdominal distention, bloating or 

discomfort) as satiety (Blundell, 1980; Watson, 1990b), 

which contribute to cessation of food ingestion. For some 

individuals, two conflicting messages may be received 

simultaneously: 1) the food being ingested is pleasantly 

palatable; and 2) the stomach feels full. In this situation 

two outcomes may occur depending on the dominance of the 

message and the receptiveness of the cognitive processes: 1) 

the individual recognizes the feeling of fullness and stops 

eating; or 2) continues to eat until all food is gone and 

feels uncomfortably full (Watson, 1990c). 

VanItallie and Vanderweele (1982) identified two types 

of satiety: 1) intrameal satiety, which is responsible for 

normal termination of ingestion of food; and 2) intermeal 

satiety, which describes the length of interval between 
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meals. Intrameal satiety is attributable to the changes 

occurring during the course of food ingestion that lead to 

termination of the process. Intrameal satiety is not readily 

attributable to changes in the concentrations in the 

systemic circulation of fuels derived from the proximate 

meal; but such changes are more relevant to intermeal 

satiety (VanItallie & Vanderweele, 1982). sensations 

associated with intermeal satiety include drowsiness, 

relaxation, and the feeling of comfort that an individual 

experiences for a short period of time after cessation of a 

meal. It is hypothesized that three to six hours elapse 

before an individual begins to experience sensations of 

hunger again (VanItallie & Vanderweele, 1982). 

In summary, satiety is defined as a complex phenomenon 

which follows and precedes hunger (Watson, 1990c). 

Intrameal satiety is experienced as a diminishing 

palatability of the food being ingested and/or feelings of 

fullness or satisfaction and cUlminates in the cessation of 

food ingestion. Intermeal satiety determines the interval 

between eating events. 

The theoretical perspective of the experience of eating 

(Watson, 1990c) is depicted in Figure 1. This model of the 

experience of eating shows the interconnection of contextual 

factors, hunger, appetite, and satiety (see Figure 1). Three 

assumptions underlie the theoretical perspective of the 
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experience of eating model. First, the components of this 

model are fluid, that is the boundaries of each component 

are not fixed, nor are the components hunger, appetite and 

satiety in a static position. For example, hunger may be 

preceded by appetite, or appetite could transgress the 

boundaries of both hunger and satiety. Because of the cyclic 

nature of feeding patterns satiety will precede either 

hunger or appetite. However, the contextual factors will 

always an antecedent to each of the other components . 

. Second, the meaning an individual assigns to the perception 

of hunger, appetite, and satiety is subject to change, 

depending upon cultural values and beliefs, developmental 

stage and learned responses. Third, although the exact 

interpretation of the perceived sensations may vary within 

individuals, common meanings can be assigned to the 

perceived sensations of hunger, appetite, and satiety. 

Since this study is focusing on perceived hunger, 

hunger has been isolated from the overall eating experience 

to permit consideration of certain contextual factors which 

influence the perception of hunger (refer to Figure 2). 

However, the facts that appetite overlaps hunger and is 

influenced by satiety, particularly intermeal satiety, 

remain important considerations because both may confound 

the perception of hunger. 
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conceptual Framework for study 

Figure 2 depicts the relationship between contextual 

factors and hunger at the construct level. At the conceptual 

level, Figure 2 depicts four contextual factors 

(physiological, emotional, environmental, and established 

patterns) as antecedents of the concepts sensations and 

cognition, which together are the components of perceived 

hunger. A discussion focusing on each concept with 

conceptual definitions and support for postulated 

relationships follows. 

Physiological Context 

An individual's perception of hunger is dependent upon 

myriad physiological processes occurring concomitantly 

within the body as cells are nourished and energy is 

expended. Nourishment and energy expenditure at the cellular 

level are continuous processes (LeMagnen, 1985). A decrease 

in the blood levels of glucose (Campfield & smith, 1986; 

LeMagnen, 1985; Rodin, 1985) and free-fatty acid (LeMagnen, 

1985) or increases in insulin (Horton, 1981; Rodin, 1985) 

and motilin (Morley & Mitchell, 1986) are reported to 

initiate hunger sensations. 

Due to the discontinuous manner in which food is 

ingested, the nutrients are converted and stored within the 

body. Adipose tissue is one site where nutrients are 

stored. The reciprocal relationship between adiposity and 
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hyperinsulinemia have led some scientists to posit that 

obese individuals will experience more hunger than lean 

individuals (Rodin, 1985). 
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In addition to processing nutrients within the body, a 

complex regulatory system exists which controls food intake. 

The hypothalamus is thought to be the major site of the 

integration of afferent signals and the initiation of 

efferent pathways that control feeding and energy 

expenditure (LeMagnen, 1985; York, 1990). Multiple animal 

studies have identified and supported the lateral 

hypothalamus (LH) as a hunger center, based on findings that 

stimulation of receptors in the LH by specific 

neurotransmitters lead to hyperphagia (Anand & Brobeck, 

1951; Hoebel, 1984; LeMagnen, 1985; Morley & Mitchell, 1985; 

Stellar, 1954). Also, scientists believe that the same 

hypothalamic pathway that mediates feeding also mediates 

reward (Hoebel, 1984). In addition, opioid peptides, a LH 

stimulator, also appears to playa role in the incentive 

reward responsible for the feeding drive (Morley & Mitchell, 

1986). 

For the purposes of this study the physiological 

context will be reflected in the individual's subjective 

expression of perceived hunger, established patterns 

associated with food ingestion, and degree of adiposity. 
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Emotional context 

Studies have been conducted which focus on the 

relationship between emotions and dysfunctional eating 

behaviors and obesity (Baucom & Aiken,. 1981; Elmore & 

deCastro, 1990; Ganley, 1989). Specifically, investigations 

have examined how negative mood states (anxiety, anger, 

depression, boredom, loneliness and stress) influence 

hunger. For the majority of the studies hunger was not 

defined, but was measured in terms of its intensity or 

presence. Food consumption for obese subjects is often 

initiated by negative emotions in the absence of "perceived 

hunger" (Ganley, 1989, p. 352), a term not defined by the 

author. Emotional eating, particularly in obese subjects, 

is more likely to occur with sUfficient overall stress, not 

necessarily during brief or transitory bouts of emotion. 

Emotional eating often is done secretively, and usually 

involves the ingestion of high-calorie, high-carbohydrate 

foods (Ganley, 1989). 

In a phenomenological study of the experience of 

eating, Watson (1990a) found that all six participants, who 

were normal eaters but of varying weights, described how 

negative mood states either increased or decreased food 

ingestion. Normal eaters were defined as individuals who had 

no known eating disorders (Watson, 1990a). The findings are 

consistent with the related literature (Ganley, 1987). An 



unique finding in Watson's study was that participants 

described eating less when feeling happy. 
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For the purpose of this study, the concept of 

emotional context is defined as both positive and negative 

mood states that may initiate or suppress food ingestion. It 

is important to note that hunger can be accompanied by a 

change in mood state (i.e.; one may feel irritable when 

hungry), but this manifestation is distinctly different from 

the emotional state that initiates food ingestion. 

Environmental Context 

The environmental context pertains to the individual's 

immediate surroundings at the time hunger is experienced. 

The environment may be any location where food stuffs are 

sold or stored. For some individuals the environment, 

particularly one filled with aromas and visions of tempting 

foods, offers potent stimuli that triggers a hunger response 

(Powley, 1977; Rodin, 1980, 1985; Schatcher, 1971; Schachter 

& Rodin, 1974) 

In a study conducted with newborn babies, Milstein 

(1980) found that the infants of overweight parents were 

more responsive to visual cues in the environment than 

infants whose parents were of normal weight. In this same 

study, Milstein found that infants who had a medium or 

greater degree of fatness preferred higher concentrations of 

glucose than did thin babies, who actually seemed to find 
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the higher concentrations of glucose aversive. Milstein 

(1980) questioned whether infants who are of moderate or 

greater adiposity at birth and whose parents are overweight 

constitute the greatest risk for developing dysfunctional 

hunger patterns. 

In addition, the environment provides an opportunity 

for individuals to interact with friends or family members 

while eating. Studies have found that eating in the 

presence of others influences ingestion of food (Herman et 

a1., 1979; Polivy et a1., 1979). An experiment assessing 

the effects of a same-sex model on female (N=86) eating 

behavior found that the amount of food consumed varied as a 

function of the model's consumption (Po1ivy et a1., 1979). 

People prefer to eat in the company of others (Nicod, 1980; 

Watson, 1990a). One participant in a phenomenological study 

stated that "sharing food is a common bond that draws people 

together" (Watson, 1990a). Eating in the presence of others 

can have stimulating or inhibitory effects upon hunger. For 

example, eating in the presence of family members can be 

distracting and/or stressful at times and therefore reduce 

the urge to eat. For others, eating with friends or family 

members may represent a time of celebration or comfort and 

result in an unawareness of how much food is actually being 

ingested (Watson, 1990a). 
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Established Patterns 

Established patterns are the habits or rituals a person 

engages in that involve food. These patterns are a learned 

component of hunger and play an important role in regulating 

intake (Garrow, 1988). Hunger is not innate; hunger contains 

important elements of learning in order for it to be 

recognized and be used effectively (Bruch, 1969). From 

early feeding experiences individuals learn how to regulate 

their intake according to their energy needs (Logue, 1986). 

Dowling (1977) conducted a study with infants who had an 

esophageal atresia (n=7) to determine their responses to 

food following surgical correction of the atresia. He found 

that when infants, demonstrating signs of hunger, were fed 

via a gastric tube while experiencing an oral feeding, even 

though it spilled out of the fistula, developed normal 

responses to food following surgical correction of the 

atresia. Infants who were not fed according their hunger 

cues developed problematic feeding behavior following 

surgical correction. Dowling's (1977) findings support the 

important role of learning in the development of the 

experience of hunger and its relation to normal feeding 

behavior. 

In addition to learning about hunger, early feeding 

experiences can become associated with attention and warmth 

(Bruch, 1969; Harlow, 1958). Bruch (1973) suggested that 
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some mothers fail to differentiate their child's hunger from 

other signals regarding aversive states, and therefore feed 

the child indiscriminately. As a result of this learning 

process the child confuses hunger with other internal 

unpleasant sensations - a confusion that persists into 

adulthood and accounts for maladaptive eating behavior 

(Bruch, 1973). 

Aversion to some foods is also learned (Rozin, 1990). 

The phenomenon of "bait shyness" is well known: if an animal 

is injured by eating poisoned food, neither that animal or 

others from the same colony will eat the food of the same 

flavor, even if unpoisoned food is offered (Garrow, 1988). 

Also, an individual's culture plays an important role 

in developing habits or rituals related to food. Each 

culture or subculture has its own criteria of palatability 

and its own rules related to permitted sequences and 

combinations of foods to be ingested (Nicod, 1980; Rozin, 

1990). 

Findings from several studies have shown that 

palatability, while it can have a learned component, has a 

hedonic component that is strongly influenced by 

physiological factors, such as the individual's energy 

deficit or surfeit, amount of stored fat, and metabolic 

status (Booth, 1978; Cabanac, 1971; LeMagnen, 1986; Rodin et 

al., 1977; Thompson, Moskowitz & Campbell, 1976). The 
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palatability of food has been shown to have a greater effect 

on overweight people than normal weight people (Hill & 

McCutcheon, 1975; Nisbett, 1968; Price & Grinker, 1973; 

spitzer & Rodin, 1981). 

Time is also an important component of established 

patterns. The time of day can act as an 'external stimulus 

for some individuals, indicating when they should eat 

(Spitzer & Rodin, 1981; Watson, 1990a). Time-of-day, as an 

external stimulus, is a learned component of eating behavior 

which develops into a habit. The amount of time that has 

elapsed between meals also plays a role in hunger perception 

(LeMagnen, 1986). Time, in this capacity has physiological 

underpinnings as it is indicative of nutrient depletion 

(deCastro & Elmore, 1988). 

Therefore, for the purposes of this study established 

patterns are defined as the habits or rituals a person 

engages in that involve the ingestion of food. These 

patterns are the result of how the individual has learned to 

respond to the urge to eat. The established patterns are 

also conditioned by the individual's culture and time, both 

time-of-day and the amount of time that has elapsed since 

the last eating event occurred. 

Perceived Hunger 

Perceived hunger is defined as the outcome of the 

synergistic interaction of sensations and cognition. 



Perceived hunger is a dynamic phenomenon in that it 

fluctuates both in intensity and essence within and among 

individuals (Watson, 1990b). 

Sensations. 
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Sensations are defined as changes, which can be 

physiological or psychological in nature, that individuals 

experience and attribute as a need to eat. These sensations 

(refer to Table 1) are perceived as being uncomfortable. 

Investigations have found that feelings of hunger reached 

their maximum intensity after two (LeMagnen, 1986) or three 

(Coronas et al., 1982) days of fasting and then decreased 

successively with continued fasting. Subjects given a very

low-calorie diet (400-500 kcal daily) reported fewer hunger 

feelings than did subjects who consumed a 1200-kcal balanced 

diet (Wadden, Stunkard, Day, Gould, Rubin, 1987). 

Few studies have been conducted which specifically 

focused on hunger sensations in normal eaters. Monello and 

Mayer (1967) administered a questionnaire to 603 white, 

middle-class Americans of both genders and varying ages (n= 

192 men, 165 women, 101 boys, and 145 girls). Although this 

study is cited frequently in the literature, two major 

problems are associated with it. First, no statistical 

procedures were used to analyze the data (Harris & Wardle, 

1987). Second, the investigators did not report how they 



identified the hunger symptoms that were included on their 

questionnaire. 
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Harris and Wardle (1987) conducted two separate studies 

on normal eaters to determine their hunger symptoms. Both 

studies used a revised version of the Monello and Mayer 

(1967) questionnaire, with additional items. content 

validity was reported. In the first study (n=274 females and 

97 males) subjects completed a questionnaire at different 

times of day, recorded the time of their last food intake 

and gave a global hunger rating on a five-point scale. In 

the second study (Harris & Wardle, 1987) two independent 

groups completed the questionnaire to maximize differences 

in expectations and deprivation level, and in conditioned 

hunger and satiety responses. One group (n=73 female and 84 

males) completed the questionnaire just prior to lunch; the 

second group (n=71 females and 84 males) completed the 

questionnaire one-half hour after lunch. 

The results of both studies (Harris & Wardle, 1987) 

found a strikingly low rate of responses to symptoms on the 

questionnaire. The most predominant hunger symptoms reported 

were: emptiness (60%); hollowness (36%); and rumbling (31%). 

Harris and Wardle (1987) concluded that it appeared 

impossible to identify a specific subset or constellation of 

hunger symptoms characteristically experienced by hungry 

people. 
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cognition. 

cognition is defined as interpretive processes 

occurring when signals, either internal or external in 

origin, are received. The focus of cognitions is directly or 

indirectly on food or the ingestion of food. cognitions can 

be evaluative, anticipatory, or monitor-like in nature 

(Watson, 1990a). 

cognitive processes can increase hunger. Food related 

thoughts can trigger a preparatory insulin response when 

subjects see and think about palatable foods that they know 

they will eat (Rodin, 1978; 1985). Thoughts about food have 

also been shown to increase salivation (Wooley & Wooley, 

1979), gastric secretion (Moore & Schenkenberg, 1974), 

intestinal motility (Bykov, 1957), and free fatty acid 

mobilization (Penick, Prince & Hinkle, 1971). 

Cognition represents the overriding factor in 

controlling intake which can prevent the ingestion of food 

by suppressing the sensation associated with the urge to 

eat. The concept of restraint, proposed by Herman and Polivy 

(1980), is based on controlling cognitive processes. 

Restraint, according to Herman and Polivy (1980), is the 

self-imposed resistance to pressures of wanting to eat. 

Rodin (1981a) suggested that cognitive factors, such as body 

awareness and thoughts regarding one's "proper" weight, are 



probably the major determinants of long-term regulation in 

humans. 
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For some individuals hunger precipitates a love/hate 

relationship with food (Watson, 1990a). Enjoyment of the 

tastes and textures of food and the comfort associated with 

eating make hunger an almost welcome experience, however, 

knowing the impact that certain food can have on one's body 

make hunger a dreaded experience. This "cognitive struggle" 

was experienced by individuals who were underweight, normal 

weight and overweight (Watson, 1990a). 

Summary 

In Chapter 2, an overview was provided of the 

theories, models and hypotheses addressing the construct of 

hunger from a physiological, psychological, and 

physiopsychological perspective. The framework for this 

study emerged from the global context of the eating 

experience, specifically the relationship between the 

constructs of contextual factors and hunger. At the 

conceptual level, the framework used to study the 

relationships among the physiological context, emotional 

context, environmental context, and established patterns and 

the components (sensations and cognitions) of perceived 

hunger in healthy adults was presented and discussed. 



CHAPTER 3 

METHODOLOGY 
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The major purpose of this study was to examine the 

relationship among components of perceived hunger in healthy 

adults and its associated contextual correlates. 

Specifically the investigator focused on two components of 

perceived hunger, sensation and cognition, and four 

contextual correlates: physiological context, emotional 

context, environmental context, and established patterns. In 

Chapter 3 the design of the study, a description of the 

sample, ethical considerations, and the definition of the 

terms are addressed. In addition, the instruments and 

procedure for data collection are presented and methods 

for data analysis are discussed. 

Design 

A descriptive correlational design was used to examine 

the relationships that exist among four contextual factors 

and the sensations and cognition components of perceived 

hunger in healthy adults. According to Hinshaw (1979) a 

descriptive correlational design is appropriate when the 

variables related to the research questions have not been 

shown to covary in previous studies of similar populations 

and a sufficient literature base is available to identify 

the variables and postulate an explanatory framework. The 
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variables in the current study and the literature on which 

the study is based are congruent with Hinshaw's (1979) 

criteria for studies using a descriptive correlational 

design. Appropriate instruments have been developed and are 

available to estimate the study variables as they naturally 

exist (Watson, 1991). It was expected that an analysis of 

the data would enable the researcher to explain the 

relationships among the variables and to describe patterns 

of perceived hunger in healthy adults. 

Subjects and Setting 

A convenience sample of healthy adults were invited to 

participate in this study. The following criteria were used 

for inclusion of subjects in the study: 1) need to be 18 

years or older; 2) able to read and understand English at a 

level adequate to answer the questions; 3) considered 

themselves to be in good health; 4) were taking no 

prescribed medications for a medically diagnosed health 

problem, such as insulin for diabetes mellitus or 

chemotherapy for cancer; 5) had no diagnosed eating disorder 

(e.g.; anorexia nervosa; bulimia nervosa); 6) were taking no 

drugs which are known to suppress appetite or hunger (eg; 

fenfluramine); and 7) consumed no more than one alcoholic 

beverage per day. 

All data collection was conducted by the investigator. 

The convenience sample was composed of individuals, living 
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in western Canada, primarily from the province of Alberta, 

who volunteered to participate in the study. Potential 

subjects were recruited through a variety of methods. 

Individuals were contacted by telephone, in person, or 

through an institution's internal mail system. Prospective 

subjects were asked to read the disclaimer and return the 

completed questionnaire in either a self-addressed envelope 

or a stamped self-addressed envelope, whichever was 

appropriate. Completion of the questionnaire package 

required approximately 20 minutes. Data collection took 

place from June 14th to August 9th, 1991. 

In order to minimize the probability of misleading 

results based on chance, at least five times as many 

subjects as instrument items were needed or, 200 to 300 

subjects whichever was greatest (Crocker & Algina, 1986; 

Nunnally, 1978). Also, five subjects per variable were 

needed to drive mUltivariate regression equations (Kerlinger 

& Pedhazur, 1973). In addition, factor analysis require 

five times the number of observations or variables examined 

(Gorsuch, 1974). For this study, 67 major variables were 

examined, therefore, a convenience sample of a minimum 335 

subjects was recruited for this study. 

Human Subjects 

Approval for exempt status from the Ethical Review 

Committee, College of Nursing, university of Arizona was 
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obtained prior to contacting potential subjects (Appendix 

A). Each data collection package contained a written 

disclaimer (Appendix B), explaining the purpose of the 

study, which subjects were asked to read prior to completing 

the questionnaire package. Returning the completed 

questionnaire to the investigator indicated willingness to 

participate in the study. To assure anonymity each 

questionnaire was assigned a subject identification number; 

the participant's name did not appear anywhere on the 

questionnaire. Only aggregate data were reported to preserve 

anonymity of participants. 

Definition of Terms 

A schematic overview of the correspondence between the 

constructs, concepts, and referentials examined in this 

study is depicted in Table 2. Theoretical definitions of 

the constructs of hunger and contextual factors and 

conceptual definitions of physiological context, emotional 

context, environmental context, established patterns and 

sensations and cognition components of perceived hunger are 

presented. operational definitions of the concepts are 

described in the section of this chapter pertaining to 

instrumentation. 



Table 2 

constructs. concepts and referentials 

CONSTRUCT 

CONTEXTUAL 
FACTORS 

HUNGER 

CONCBPTS 

PHYSIOLOGICAL CONTEXT 

EMOTIONAL CONTEXT 

ENVIRONMENTAL CONTEXT 

ESTABLISHED PATTERNS 

PERCEIVED HUNGER: 
SENSATIONS 

COGNITION 

RBFBRBNTIALS 

Body Mass Index (BMI) (Canadian 
Guidelines for Healthy weights, 1988) 

Emotional Index (EMI) (Watson, 1991) 

Environmental Index (ENV) (Watson, 1991) 

Established Patterns Index: Immediacy 
(1M) and Routines (RO) subscales 
(Watson, 1991) 

Index of Perceived Hunger: Perceived 
Changes (PC) subscale (Watson, 1991) 
Intensity Index of Sensation (lIS) 
(Watson,1991) 

Index of Perceived Hunger: Cognitive 
Struggle (CS) and Enhancers (EN) 
subscales (Watson, 1991) 

0\ 
.,.J 
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Construct Level 

contextual Factors 

Contextual factors were defined as the individual's 

physiological, emotional, and environmental conditions, and 

their established patterns that relate to hunger. All 

contextual factors are in a constant state of fluctuation; 

that is, each one is continuously changing over time within 

and among individuals. For the purpose of this study each 

of the contextual factors were defined in terms of the 

individual's description of the salient aspects' of each 

factor. 

Hunger 

Hunger was defined as a complex episodic phenomenon, 

manifested as feeling a need to eat and accompanied by a 

progression of varying sensations best characterized as a 

want. These sensations focus on the interaction of the 

individual's physiological, emotional and environmental 

contexts and the individual's established patterns. 

Sensations result in or may be the outcome of cognition. 

Hunger mayor may not culminate in the ingestion of food 

(Watson, 1990b). 



conceptual Level 

Physiological Context 

The individual's physiological context was defined as 

the subjective expression of the metabolic processes 

occurring within the body and degree of adiposity. 

Emotional Context 

69 

The individual's emotional context was defined as those 

emotions or feelings (e.g.: boredom; frustration; rejection; 

anger; depression; anxiety; tension; feeling bad about 

oneself; feeling out of control) that triggered or 

suppressed the need to eat. These emotions or feelings are 

antecedents to perceived hunger and different from emotions 

or feelings that arise as part of perceived hunger. 

Environmental Context 

The individual's environmental context was defined as 

the individual's immediate surroundings and included events 

or objects that might precipitated or suppressed 

perceivedhunger. Environmental context included aspects of 

socialization which were associated with the eating event. 

Established Patterns 

The individual's established patterns were defined as 

the habits or rituals (personal, family, and cultural) that 

involved the ingestion of food. Established patterns 

included the learned component of perceived hunger; that is 

how a person learned to react to, suppress or prevent 



hunger. The component of time was also included and was 

operationalized as time between eating events and time of 

day. 

Perceived Hunger 
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Perceived hunger was defined as those thoughts, 

feelings or sensations that an individual experiences and 

labels as hunger. Perceived hunger is a dynamic experience; 

it varies in intensity within and among individuals. For 

this study two interrelated variables, sensations and 

cognition, comprised the concept of perceived hunger. 

Sensations. 

Sensations were defined as those changes, either 

physiological or psychological, an individual experiences 

and attributes to the need to eat. Sensations were 

perceived as a discomfort that is relieved by ingesting 

food; episodic; and varied in kind and intensity. 

cognition. 

Cognition was defined as the mental processes that 

focus, directly or indirectly, on food and/or the ingestion 

of food. cognition are thoughts that are related to 

concerns about one's state of health, or the pleasure or 

comfort one receives from food (Watson, 1990a). Cognitions 

can be evaluative, anticipatory, or monitoring and represent 

the overriding factors in controlling intake. Cognition can 



prevent ingestion of food by suppressing the sensations 

indicative of a need to eat. 

Instruments 
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Five instruments were used to estimate the study 

variables. Table 2 indicates corresponding referentials for 

each of the concepts in the study. with the exception of 

the Body Mass Index, all instruments used in this study were 

immature instruments that were pilot tested in a population 

similar to the one identified for this study (Watson, 1991). 

Physiological context Referent 

The concept of the individual's physiological context 

was operationalized by determining an individual's body mass 

index, which is a measure of overall obesity. The Body Mass 

Index (BMI), is a ratio measure of weight in kilograms 

divided by height in meters squared (wt in kilos/ Ht in 

meters2). The individual's BMI is interpreted according to a 

continuum that ranges from "good weight for most people" to 

"increased risk for developing a potential health problem" 

(Figure 3). As depicted in Figure 3, the risk for developing 

a health problem increases as the BMI shifts away, either in 

a positive or negative direction, from the "generally 

acceptable range" (a BMI between 20 and 27). The rationale 

for the designated cut-off points was based on 
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"epidemiological, clinical and metabolic evidence Figure 3. 

Figure 3 

Body Mass Index continuum* 

ZONE A 
BMI 
< 20 

potential 
for 
health 
problem 

ZONE B 
BMI 

20 to 25 

good weight 
for most 
people 

ZONE C 
BMI 

25 to 27 

potential 
for health 
problems 

-< )-
qenerally accepta~le 

ranqe 

ZONE 0 
BMI 
> 27 

increased 
risk for 
developing 
health 
problem 

* Canadian Guidelines for Healthy weights, 1988, p. 27. 

relating some BMI levels with the highest risk for all age 

groups and both sexes of developing risk factors of 

hypertension, hyperlipidemia and diseases such as coronary 

heart disease, diabetes and cancer" (Canadian Guidelines for 

Healthy Weights, 1988, p. 23). 

The BMI has been found to have greater content validity 

than skinfold thickness, but similar concurrent validity. 

However, BMI presents a higher degree of precision, 

reliability, accuracy and client acceptability than skinfold 

thickness assessments (White & Peiera, 1985). 
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Self-reported height and weight was used to calculate 

the BMI for each subject. Self-reported height and weight 

has been used in two large studies [Seidell, DeGroot, 

VanSonsbeek, Deurenberg, & Hautvast, 1986 (N = 19, 126); 

Williamson, Forman, Binkin, Gentry, Remington, & Trowbridge, 

1987 (N = 22, 236)] to calculate a BMI. Self-reported height 

and weight was also used in a small study (N = 59) to 

calculate a height:weight ratio that was used to distinguish 

between normal weight and overweight subjects (Laffrey, 

1986). None of the studies (Seidell et al., 1986; Williamson 

et al., 1987) utilizing the self-reported anthropometric 

measures of height and weight ascertained the reliability of 

these measures. However, a study conducted by Radke-Sharpe, 

Whitney-Saltiel, and Rodin (1990) examined the validity of 

similar self-reported anthropometric measures, waist and hip 

circumferences, with a sample of 77 women. They found that 

the product moment correlation coefficient indicated that a 

significant correlation (p < .001) existed between subject

and expert-measured waist (r = 0.94) and hip (r = 0.88) 

circumferences (Radke-Sharpe et al., 1990, p.31). 

Emotional context Referent 

The concept of emotional context was operationalized 

by the referential Emotional In4ex (EMI) scale. The EMI 

(Appendix C) is a self-reporting instrument composed of nine 

visual analogue scales. 
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The visual analogue scale (VAS) is a 100 mm straight 

line with polar statements (words) of the extremes of the 

concept being measured at either end of the line. The visual 

analogue scale has been found to be more sensitive of 

subjective sensations than a Likert-type scale and it 

avoids the problems associated with using descriptors to 

indicate gradation of the experience (Gift, 1989). The VAS 

is simple to use, so is appropriate for a variety of 

subjects (Gift, 1989). Validity and reliability has been 

reported for visual analogue scales measuring the intensity 

of hunger in small samples (N = 5, 6) (Silverstone & 

Fincham, 1978). 

The anchors for all visual analogue scales were "never" 

at the left, or low end, and "always" at the right, or high 

end, of a 100mm horizontal line. Participants were asked to 

place a hatch mark on each VAS that described their response 

to each item of the instrument. The corresponding referents 

consisted of whole millimeters measured on each VAS between 

the left anchor and hatch mark. A mean score was computed 

and used as an indicator of the individual's emotional 

context. The higher the mean score, the greater the 

intensity of the perceived emotions. 

Reliability. 

The EM! is an immature scale that was pilot tested on a 

population (N = 61) similar to the one identified for this 
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study (Watson, 1991). Internal consistency was estimated by 

a Cronbach's coefficient alpha = .87, which meets the 

criteria of .70 or above for an immature scale (Nunnally, 

1978). The item to total corrected correlation coefficients 

for items in the EMI ranged from .43 to .85. The inter item 

correlations ranged from .14 to .85, with the majority 

falling within the .30 to .70 range. In summary, the 

estimates of internal consistency for the EMI scale 

generally met the criteria established by Gordon (1968), 

Anastasi (1976), and Nunnally (1978). 

Validity. 

Determination of content validity for the EMI scale was 

conducted, using Lynn's (1986) criteria and protocol. All 

items included in the EMI scale were derived from the 

literature and from a phenomenological study focusing on the 

experience of eating (Watson, 1990). A panel of four expert 

judges examined the original 14 item EMI scale. The judges 

were considered to be experts because they had expertise in 

instrument development and were knowledgeable of normal 

eating patterns. A minimum of three judges is recommended in 

order to obtain statistically justifiable results (Lynn, 

1986). Only items achieving a 3 (relevant but needs minor 

alteration) or 4 status (very relevant and succinct) were 

included in the composition of the instrument. Items that 



were rated as a 3 were reworded. Five items achieved less 

than a 3 rating, so were deleted. 
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Two methods were used to support construct validity of 

the EMI. First, a factor analysis was conducted on the EMI 

using Principal-Components Analysis, Varimax rotation, as a 

method to support construct validity. A one factor solution 

was extracted with an Eigenvalue of 5.7, which explained 

63.6 percent of the variance. The factor loadings were a 

minimum of .40 (Kerlinger, 1986). A one factor solution 

indicated that all items clustered together on one factor 

and correlated with every other item on the factor. 

Therefore, it can be concluded that the items reflect the 

concept of emotional context. 

Second, the positive Affect Negative Affect Schedule 

(PANAS), developed by Watson, Clark, and Tellegen (1988), 

were administered as a method of supporting construct 

validity for the EMI. The PANAS scales have been used to 

measure mood states in different contexts (Watson, Clark & 

Tellegen, 1988). The PANAS scales (Appendix D) are composed 

of two 10-item mood scales. Ten items measure an 

individual's positive affect and 10 items measure negative 

affect. Each item is presented in a Likert-type format 

(1 - very slightly or not at all; 2 - a little; 3 -

moderately; 4 - quite a bit; 5 - extremely). Mean scores for 

each scale were computed and indicated the individual's 



77 

positive or negative affect. watson et ale (1988) reported 

Cronbach's alpha reliability coefficients ranged from .86 to 

.90 for PA (Positive Affect) and from .84 to .87 for NA 

(Negative Affect) using various time instructions (moment; 

today; past few days; past few weeks; year; and general). 

The correlation between the NA and PA scales is -.12 to -

.23. The low correlation indicates that the two scales share 

approximately 1% to 5% of their variance (Watson, et al., 

1988). The PANAS scales are reported to have "excellent 

convergent and discriminant correlations with lengthier 

measures of underlying mood factors", such as, the Beck 

Depression Inventory, the State-Trait Anxiety Inventory 

State Anxiety Scale, and the Hopkins Symptom Checklist 

(Watson, et al., 1988, p. 1069). 

The psychometric properties of the PANAS scales have 

been examined in a large (N = 660, 657, 1002, 586, 649, 663) 

predominantly undergraduate population as well as in a non

student sample (N = 164) (Watson, et al., 1988). The PANAS 

scales were found to perform comparably in both student and 

non-student populations (Watson, et ale 1988). 

In summary, the estimates of internal consistency for 

the EMI scale met the criteria established by Gordon (1968), 

Anastasi (1976) and Nunnally (1978) for an immature scale. 

Estimates of content validity were obtained according to 

Lynn's protocol (1986). Factor analysis was conducted as one 
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method to support construct vali~ity. Also, all items were 

generated from the literature or previous research (Watson, 

1990). Evaluation and refinement of the psychometric 

properties of the EM! scale will continue. 

Environmental context Referent 

The concept of environmental context was 

operationalized by the referential Environmental Index 

(ENV). The ENV (Appendix E) is a self-report questionnaire 

composed of eight visual analogue scales (VAS). The anchors 

for all visual analogue scales were "never" at the left, or 

low end, and "always" at the right, or high end, of a 100mm 

horizontal line. Participants were asked to place a hatch 

mark on each VAS that described their response to each item 

of the instrument. The corresponding referents consisted of 

whole millimeters measured on each VAS between left anchor 

and hatch mark. A mean score of the ENV was used as an 

indicator of the individual's environmental context. The 

higher the score, the greater the perceived intensity of 

environmental influences. 

Reliability. 

The precursor (14 items) to the ENV was pilot tested on 

a population (N = 59) similar to the one identified for this 

study (Watson, 1991). Revisions were made based on measures 

of internal consistency. Eight items that had item to total 

correlations that were less than .30 or greater than .70 



79 

were deleted or reworded. Cronbach's coefficient alpha for 

the original ENV scale was .34, which did not meet 

Nunnally's (1978) criteria of a minimum of .70 for a new 

scale. The ENV scale used in this study had undergone major 

revisions and was reevaluated. 

validity. 

Determination of content validity for the ENV scale was 

conducted, using Lynn's (1986) criteria and protocol. All 

items included in the ENV scale were derived from the 

literature and from a phenomenological study focusing on the 

experience of eating (Watson, 1990). A panel of four expert 

judges examined the original 18 item ENV scale. The judges 

were considered to be experts because they had expertise in 

instrument development and were knowledgeable of normal 

eating patterns. A minimum of three judges is recommended in 

order to obtain statistically justifiable results (Lynn, 

1986). Only items achieving a 3 (relevant but needs minor 

alteration) or 4 status (very relevant and succinct) were 

included in the composition of the instrument. Items that 

were rated as a 3 were reworded. Four items achieved less 

than a 3 rating, so were deleted. 

In summary, the estimates of internal consistency for 

the ENV scale did not consistently meet the criteria 

established by Gordon (1968), Anastasi (1976) and Nunnally 

(1978) for an immature scale. Estimates of content validity 



were obtained according to Lynn's protocol (1986). All 

items were generated from the literature or previous 

research (Watson, 1990). EValuation and refinement of the 

psychometric properties of the ENV scale will continue. 

Established Patterns Referent 

80 

The concept of established patterns was operationalized 

by the referential Established Patterns Index (BPI). The EPI 

(Appendix F) is a self-report questionnaire composed of 10 

visual analogue scales (VAS). The anchors for all visual 

analogue scales were "never" at the left, or low end, and 

"always" at the right, or high end, of a 100mm horizontal 

line. Participants were asked to place a hatch mark on each 

VAS that described their response to each item of the 

instrument. The corresponding referents consisted of whole 

millimeters measured on each VAS between left anchor and 

hatch mark. 

The EPI has two subscales: Immediacy (1M: four items) 

and Routines (RO: six items). A mean score for each subscale 

was used as an indicator of the individual's established 

patterns. The higher the mean score for the 1M subscale, 

the greater the intensity of an individual's perceived need 

to respond to the urge to eat. The higher the mean score for 

the RO subscale, the greater the influence of habits or 

routines have on perceived hunger. 
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Reliability. 

The EPI is an immature scale that was pilot tested on a 

population (N = 58) similar to the one identified for this 

study (Watson, 1991). Cronbach's coefficient alpha for the 

EPI was .77, which met Nunnally's (1978) criteria of at 

least .70 for an immature scale. 

Cronbach's coefficient alpha for the IM subscale was 

.66, which is lower than Nunnally's (1978) criteria. The 

interitem correlations ranged from .30 to .46, which meet 

Gordon's (1968) criteria. The item to scale corrected 

correlation coefficients were between .39 and .56., which do 

not meet Anastasi's (1976) criteria of correlations between 

.60 to .80. Three items that had very low inter item 

correlations (.03, .04) were deleted. The items that had low 

inter item correlations were retained because of theoretical 

support, but were reworded. 

The Cronbach's coefficient alpha for the RO subscale 

was .85, which meets Nunnally's (1978) criteria. The 

interitem correlations ranged from .42 to .66, which meet 

Gordon's (!968) criteria. The item to scale corrected 

correlation coefficients were between .49 and .79., which do 

not consistently meet Anastasi's (1976) criteria. 

In summary, the two subscales of the EPI do not 

consistently meet the criteria established by Nunnally 

(1978), Gordon (1968), and Anastasi (1976) for measures of 



internal consistency of immature scale. However, the weak 

items have theoretical support and will undergo further 

evaluation. 

Validity. 
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Determination of content validity for the EPI scale was 

conducted, using Lynn's (1986) criteria and protocol. All 

items included in the EPI scale were derived from the 

literature and from a phenomenological study focusing on the 

experience of eating (Watson, 1990). A panel of four expert 

judges examined the original 15 item EPI scale. The judges 

were considered to be experts because they had expertise in 

instrument development and were knowledgeable of normal 

eating patterns. A minimum of three judges is recommended in 

order to obtain statistically justifiable results (Lynn, 

1986). Only items achieving a 3 (relevant but needs minor 

alteration) or 4 status (very relevant and succinct) were 

included in the composition of the instrument. Items that 

were rated as a 3 were reworded. One item achieved less than 

a 3 rating, so was deleted. 

Factor analysis of the pilot data was used as one 

method to support construct validity of the EPI. Principal

Components analysis, varimax rotation, extracted two 

factors. Factor 1 (IM subscale) had an Eigenvalue of 3.007, 

which explained 30.1 percent of the variance. Factor 2 (RO 

subscale) had an Eigenvalue of 1.58, which explained 15.8 
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percent of the variance. The cumulative percent of 

explained variance by these two factors was 45.9 percent. 

The factor loadings were a minimum of .40 (Kerlinger, 1986) 

and had at least .20 difference between factors (Verran, 

1990) which indicated that the factors were composed of 

clusters of interrelated variables. Although the two factor 

solution supports the theoretical structure, it is not 

strong (45.9 percent of explained variance). Four items were 

deleted from the EPI because they did not load onto either 

Factor 1 or Factor 2. 

In summary, the estimates of internal consistency for 

the two EPI subscales did not consistently meet the criteria 

established by Gordon (1968), Anastasi (1976) and Nunnally 

(1978) for an immature scale. Estimates of content validity 

were obtained according to Lynn's protocol (1986). Factor 

analysis was conducted as one method to support construct 

validity. Also, all items were generated from the literature 

or previous research (Watson, 1990). Evaluation and 

refinement of the psychometric properties of the EPI 

subscales will continue. 

Perceived Hunger Referents 

The variables, sensations and cognition, comprising the 

concept perceived hunger, were operationalized by the In4ex 

of Perceive4 Bunger (IPB). The IPH (Appendix G) was a 

measure of an individual's overall or general description 
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of perceived hunger. The IPH is a self-report questionnaire 

composed of 17 visual analogue scales (VAS). The anchors for 

all visual analogue scales are "never" at the left, or low 

end, and "always" at the right, or high end, of a 100mm 

horizontal line. Participants were asked to place a hatch 

mark on each VAS that described their response to each item 

of the instrument. The corresponding referents consisted of 

whole millimeters measured on each VAS between left anchor 

and hatch mark. 

The IPH is composed of three subscales: Perceived 

Changes (six items); cognitive Struggle (seven items); and 

Enhancers (four items). The Perceived Changes (PC) subscale 

estimated the sensation component of perceived hunger; the 

remaining two subscales, cognitive Struggle (CS), and 

Enhancers (EN), estimated the cognitive component. A mean 

score of the PC subscale was used to estimate sensations of 

perceived hunger. The higher the mean score of the PC scale, 

the greater the perceived intensity of sensations was 

experienced by the individuals. Mean scores for the CS and 

EN subscales were used as indicators of the individual's 

cognitive component of perceived hunger. The higher the mean 

score for CS subscale, the greater the perceived intensity 

of cognitive struggle component of perceived hunger was 

experienced by the individuals. The higher the means score 

for the EN subscale, the greater the perceived intensity of 
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the enhancers component of perceived hunger was experienced 

by the individuals. 

Reliability. 

A pilot study was conducted on a population similar to 

the one identified for the study (N = 54) to determine the 

psychometric properties of the IPH (Watson, 1991). A 

Cronbach's coefficient alpha for the IPH was .84. According 

to Nunnally (1978) an alpha level of .70 or greater for an 

immature scale is necessary for the instrument to be 

considered reliable. 

The PC subscale had a Cronbach's coefficient alpha of 

.78. The item to total corrected correlation coefficients 

for items in the PC ranged from .14 to .48. Correlations 

above .30 are considered to be "good" (Nunnally, 1978). The 

items that did not meet Nunnally's (1978) criteria were 

retained for their theoretical and empirical contribution to 

the description of hunger. Evaluation of these items will 

continue. The majority of interitem correlations for the PC 

subscale were between .30 and .70, which meets Gordon's 

(1968) criteria. The item to scale total corrected 

correlation coefficients for the PC were between .14 to .72. 

The majority of items met the criteria of item to scale 

correlations of .60 to .80 (Anastasi, 1976). One item was 

dropped and the items that were below .60 were retained for 



their theoretical and empirical contribution to the 

description of hunger. 
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The CS subscale had a Cronbach's coefficient alpha of 

.90. The item to total corrected correlation coefficients 

for items in the CS ranged from .39 to .60. Correlations 

above .30 are considered to be "good" (Nunnally, 1978). 

Eight items were deleted because their inter item 

correlations did not meet Gordon's (1968) criteria (.30 -

.70). The inter item correlations, for the items retained, 

ranged from .49 to .75 and the item to scale corrected 

correlation coefficients were between .61 and .80, which met 

Anastasi's (1976) criteria (.60 - .80). 

The EN subscale had a Cronbach's coefficient alpha of 

.84. The item to total corrected correlation coefficients 

for items in the EN ranged from .19 to .45; only one item 

was less than .30. Correlations above .30 are considered to 

be "good" (Nunnally, 1978). The item that did not meet 

Nunnally's (1978) criteria was retained for its theoretical 

contribution to the description of hunger. Nine items were 

deleted because their inter item correlations did not meet 

Gordon's (1968) criteria (.30 - .70). The interitem 

correlations, of the retained items, which ranged from .41 

to .77 met Gordon's (1968) criteria. The item to scale 

corrected correlation coefficients were between .21 and .69; 



two were less than .60. and two met Anastasi's (1976) 

criteria (.60 - .80). 

In summary, the estimates of internal consistency for 

the IPH scale generally met the criteria established by 
\ 

Gordon (1968), Anastasi (1976) and Nunnally (1978) for an 

immature scale. Evaluation and refinement of the 

psychometric properties of the IPH scale will continue. 

Validity. 
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Determination of content validity for the IPH scale was 

conducted, using Lynn's (1986) criteria and protocol. All 

items included in the IPH scale were derived from the 

literature and from a phenomenological study focusing on the 

experience of eating (Watson, 1990). A panel of four expert 

judges examined the original 58 item IPH scale. The judges 

were considered to be experts because they had expertise in 

instrument development and were knowledgeable of normal 

eating patterns. A minimum of three judges is recommended in 

order to obtain statistically justifiable results (Lynn, 

1986). Only items achieving a 3 (relevant but needs minor 

alteration) or 4 status (very relevant and succinct) were 

included in the composition of the instrument. Items that 

were rated as a 3 were reworded. Twenty-four items achieved 

less than a 3 rating, so were deleted. 

A factor analysis was conducted on the IPH using the 

Principal-Components analysis, varimax rotation, to support 
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construct validity. Three factors were extracted which 

support the theoretical subscale structure. The Eigenvalue 

of Factor 1 (CS subscale) was 5.95, which explained 17.5 

percent of the variance. The Eigenvalue of Factor 2 (EN 

subscale) was 3.62, which explained 10.6 percent of the 

variance. The Eigenvalue of Factor 3 was 3.18, which 

explained 9.4 percent of the variance. The cumulative 

percent of explained variance by these two factors was 37.5 

percent. The factor loadings were a minimum of .40 

(Kerlinger, 1986) and had at least .20 difference between 

factors (Verran, 1990). Although the three factor solution 

supports the theoretical structure, it is not strong (37.5 

percent of explained variance). The factors had minimum 

loadings of .40 (Kerlinger, 1986) and at least a difference 

of .20 between factors (Verran, 1990), which indicated that 

the factors were composed of clusters of interrelated 

variables. 

The Perceived Hunger factor of the Eating Inventory 

(Stunkard, 1981), which purports to deal with conscious 

perceptions of hunger and with the perceived relationship to 

eating behavior, was correlated with the IPH as a means of 

supporting convergent validity (Watson, 1991). The Perceived 

Hunger factor of the Eating Inventory (Stunkard, 1981) has 

been reported to perform reliably in several studies 

(Stunkard & Messick, 1982, N = 98; Ganley, 1988, N = 442). 
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However, Ganley (1988) stated that little has been said 

about the Perceived Hunger factor of the Eating Inventory 

because little is known about it (p. 646). In the pilot 

study with a sample (N = 37) similar to the one identified 

for this study Watson's (1991) finding indicated the 

response to the Eating Inventory was poor. Respondents made 

many negative comments about the Eating Inventory and many 

respondents did not complete the inventory; therefore, there 

was an inordinate amount of missing data. An inadequate data 

base was available to compute a Cronbach's coefficient alpha 

- therefore a comparison with the IPH was not possible. As a 

result, convergent validity was not assessed. 

In summary, the estimates of internal consistency for 

the IPH subscales did not consistency scale meet the 

criteria established by Gordon (1968), Anastasi (1976) and 

Nunnally (1978) for an immature scale. Estimates of content 

validity were obtained according to Lynn's protocol (1986). 

Factor analysis was conducted as one method to support 

construct validity. Also, all items were generated from the 

literature or previous research (Watson, 1990). Evaluation 

and refinement of the psychometric properties of the IPH 

subscales will continue. 

The sensations component of perceived hunger was also 

operationalized by the Index of Intensity of sensations 

(lIS). Although the lIS is one estimate of the dependent 
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variable sensations component of perceived hunger, for this 

study the data were used for descriptive purposes only. 

Findings from the lIS were not entered into any of the 

correlations or regression equations. The lIS (Appendix H) 

is intended to estimate the sensations associated with the 

state of an individual's perceived hunger at a particular 

time. The lIS is a self-report questionnaire composed of 21 

visual analogue scales (VAS), two multiple choice items, and 

one open-ended question. The anchors for all visual analogue 

scales are "never" at the left, or low end, and "always" at 

the right, or high end, of a 100mm horizontal line. 

Participants were asked to place a hatch mark on each VAS 

that described their response to each item of the 

instrument. The corresponding referents consisted of whole 

millimeters measured on each VAS between left anchor and 

hatch mark. 

The precursor (Index of Intensity of Perceived Hunger 

[IIPH] ) to the lIS was pilot tested in a population (N = 62) 

similar to the one identified for this study (Watson, 1991). 

Revisions were made based on Crosstabulations and Chi square 

analysis. The items were not changed, but the format was 

altered to allow for measurement of a continuous variable 

rather than a dichotomous one. 

A mean score of items 1 to 21 was used an indicator of 

the intensity of the sensation the individuals experienced 
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and labelled as hunger. The data collected from the lIS was 

used to describe sensations associated with perceived hunger 

in relation to time last eaten. 

The lIS was used as a validity check for the sensation 

component of the IPH. 

Determination of content validity for the lIS scale was 

conducted, using Lynn's (1986) criteria and protocol. All 

items included in the lIS scale were derived from the 

literature and from a phenomenological study focusing on the 

experience of eating (Watson, 1990). A panel of four expert 

judges examined the original lIS scale. The judges were 

considered to be experts because they had expertise in 

instrument development and were knowledgeable of normal 

eating patterns. A minimum of three judges is recommended in 

order to obtain statistically justifiable results (Lynn, 

1986). Only items achieving a 3 (relevant but needs minor 

alteration) or 4 status (very relevant and succinct) were 

included in the composition of the instrument. Items that 

were rated as a 3 were reworded. No items were deleted. 

Data Analysis 

All data were analyzed using the Statistical Package 

for the Social Sciences (SPSSpc, 1990). For the first 

research question (What are the relationships among 

contextual factors, sensations, and cognitions in the 

perception of hunger for healthy adults?) a Pearson Product 
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Moment Correlation Coefficient was calculated to determine 

the relationship between each variable. For the second 

research question (What are the differences between normal 

weight and overweight individuals in their perception of 

hunger?) one-way analysis of variance was used to determine 

whether statistically significant differences existed in 

perception of hunger (mean scores for each of the three IPH 

subscales) between normal weight individuals (BMI = 20.0 to 

25.0) and overweight individuals (BMI ~ 25.1). Levels of 

statistical significance was pre set at p ~ .05 for all 

analysis, with p > .05 and < .10 considered to represent a 

trend in the data. For the third research question (What is 

the mUltivariate relationship between contextual factors, 

sensations and cognitions?) stepwise multiple regression 

techniques were used to analyze the data. In addition, 

descriptive statistics (mean, median, mode, standard 

deviations and frequencies) were computed for the 

demographic data and for items 1 to 23 on the IIS 

instrument. 

Psychometric properties of the instruments were 

assessed. Procedures for estimating reliability of the 

instruments included determination of the instrument's 

internal consistency. criteria include: Cronbach's alpha 

coefficients for each of the immature instruments of .70 or 

greater; Cronbach's alpha coefficient for more mature PANAS 
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scales of .80 or greate~ (Nunnally, 1978); criteria for the 

inter item correlations between .30 and .70 (Kerlinger, 

1986); item to scale correlations between .30 and .70 

(Gordon, 1968); scale to total correlation coefficients 

between .60 and .70; and the item to subscale between .60 

and.80 (Anastasi, 1976). 

Construct validity was estimated by factor analysis to 

determine whether the factors loaded in a manner congruent 

with those theoretically proposed. Construct validity was 

estimated by examining the correlation between the EMI and 

the PANAS and the correlation between the IPH, perceived 

changes subscale, and the lIS. 

Summary 

In this chapter methodological considerations of the 

proposed study to describe the relationships among perceived 

hunger and its correlates in healthy adults were discussed. 

A convenience sample of a minimum of 355 subjects was 

recruited in order to minimize the probability of misleading 

results based on chance. Psychometric examination of the 

instruments included estimates of internal consistency, 

Cronbach's coefficient alpha, interitem correlations, item

to-total correlations, and item-to-scale correlations; 

content validity; and construct validity. The estimates of 

internal consistency for each scale or subscale were 

discussed in relation to whether or not they met the 
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established criteria (Anastasi, 1976; Gordon, 1968; 

Nunnally, 1978). Estimation of content validity for each 

instrument was discussed usinq Lynn's protocol (Lynn, 1986). 

Estimation of construct validity by factor analysis for the 

EMI, EPI, and IPH scales was discussed. 

statistical analysis of data included descriptive 

statistics of the sample, Pearson Product Moment Correlation 

Coefficients, one-way analysis of variance, and stepwise 

multiple reqression techniques. In addition, procedures for 

estimatinq the reliability and validity of the instruments 

used in this study were discussed. 



CHAPTER 4 

RESULTS OF THE STUDY 

In Chapter 4 the sample is described and the findings 

for each research question are reported. In addition, the 

psychometric properties of the instruments used in this 

study are reported. 

Sample 

95 

A total of 500 questionnaires were distributed to 

potential subjects living in western Canada, mainly in the 

province of Alberta. The subjects lived in either urban 

centers of varying sizes or in rural settings. Three hundred 

and eighty five surveys were returned. However, 26 potential 

subjects did not meet the established criteria for inclusion 

in this study; therefore, the study sample consisted of 359 

subjects, for a response rate of 77 percent. 

The sample was composed of 104 males (28.9%) and 255 

females (70.8%). The ages ranged from 18 to 82 years (mean 

41.83; SD = 11.36). TWo thirds (N = 241; 66.9%) of the 

subjects were living with a significant other. The remainder 

of the subjects either lived alone (N = 50; 13.9%), or lived 

with relatives or non-related persons (N = 61; 16.9%). 

Approximately two thirds (N = 245; 68.1%) of the subjects 
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reported they were responsible for meal preparation; only 

five (1.4%) subjects reported sharing the responsibility; 

the remaining 30.4 percent (N = 109) reported no 

responsibility for preparing meals. The educational level 

of the subjects varied from completion of some grade school 

(N = 3; 0.8%) to completion of a graduate degree (N = 103; 

28.6%). More than three quarters (N = 286; 79.7%) of the 

subjects stated they completed education beyond the high 

school level. The majority (N = 232; 64.4%) of subjects 

reported their annual household income to be $40,000.00 or 

greater. The remainder of the subjects reported annual 

incomes less than $10,000.00 (N = 16; 4.4%), between 

$10,000.00 and $19,000.00 eN = 24; 6.7%), or between 

$20,000.00 and $29,000.00 (N = 78; 21.4%). 

The BMI, calculated from the self-reported heights and 

weights, ranged from 14.4 to 55.7 (Mean = 25.05; SO = 4.53). 

Nearly three quarters (N = 261; 72.7%) of the subjects 

indicated that they were not restricting their food intake 

to lose weight, but, 98 (27.3%) subjects reported they were 

restricting their food intake in order to lose weight. Half 

(N = 180; 50.4%) of the subjects considered themselves to be 

normal weight; 13 (3.6%) subjects described themselves to be 

underweight; 155 (43.4%) subjects described themselves as 

overweight; and, 9 (2.5%) subjects described themselves as 

obese. Most of the subjects (N = 298; 82.8%) stated their 
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weight had remained stable over the past year, but, 60 

(16.7%) subjects reported fluctuations in their weight 

during the past year. Of those 132 subjects who reported an 

age of onset for their weight problem, 40 years of age was 

most frequently (N = 11) cited. Other than age 40, the 

three most frequently reported ages of onset for weight 

problems were age 25 (N = 9), 20 years (N = 8), and 30 years 

(N = 7). However, age of onset varied from birth to age 67. 

Relationships Among Contextual Factors 

And Perceived Hunger 

Findings related to each research question will be 

presented. The referents used to measure the contextual 

factors are listed in Table 3 and the referents used to 

Table 3 

Contextual Factors and their Respective Referents 

contextual Factors 

Physiological context 

Emotional context 

Environmental Context 

Established Patterns 

Referents 

Body Mass Index (BMI) 

Emotional Index (EMI) 

Environmental Index (ENV) 

Established Patterns Index 

- Immediacy subscale (IM) 

- Routines subscale (RO) 



measure the components of perceived hunger are listed in 

Table 4. 

Table 4 

Components of Perceived Hunger and their Respective 

Referents 

Perceived Hunger 

sensations 

cognition 

Referent 

Index of Perceived Hunger (IPH) 

- Perceived Changes (PC) subscale 

Index of Intensity of sensations (115) 

Index of Perceived Hunger (IPH) 
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- cognitive Struggle (CS) subscale 

- Enhancers (EN) subscale 

Research question 1: "What are the relationships among 

contextual factors (physiological context, emotional 

context, environmental context, and established patterns) 

and components (sensations and cognition) of perceived 

hunger in healthy adults?". 

A Pearson product-moment correlation coefficient was 

computed to determine the strength of association between 

the independent (physiological context, emotional context, 

environmental context, and established patterns) and 
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dependent (sensations component of perceived hunger and the 

cognition component of perceived hunger) variables addressed 

in the research question (alpha ~ .05). The results of the 

Table 5 

Pearson Product-Moment Correlation Coefficients Depicting 

the Association Between the Contextual Factors and Perceived 

Hunger 

Components of Perceived Hunger 

contextual Perceived Cognitive Enhancers 
Factors Changes Struggle 

Physiological -.1825* .3905* -.0266 
Context (.033) (.152) 

Emotional .2924* .7346* 
Context ( .085) (.539) 

Environmental .2672* .1808* 
context (.071) (.032) 

Established .2935* .4610* 
Patterns - (.086) (.213 ) 

Immediacy 

Established .1431* .0779 
Patterns - (.020) 
Routines 

N = 345 
* significant (p < .05) 
( ) Coefficient of Determination 

analysis are summarized in Table 5. To aid in the 

interpretation of the quantitative data analysis 

.4026* 
(.162) 

.3120* 
(.097) 

.3377* 
( .114) 

.0913* 
(.008) 
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scatterplots were constructed for visual inspection of the 

data for trends and relationships (Figures 4 through 18). 

Although there are no definitive rules for evaluating 

the magnitude of the correlation coefficient, Jaeger (1990) 

has provided several guidelines to aid this process. First, 

Jaeger (1990) suggested that a correlation coefficient that 

is less than 0.30 is small; a correlation coefficient that 

is between 0.30 and 0.70 is moderate; a correlation 

coefficient between 0.70 and 0.90 is large; and a 

correlation coefficient that is greater than 0.90 is very 

large (p.66). A second method to express the strength of the 

relationship between two variables is to square their 

correlation coefficient, which is called a coefficient of 

determination (Jaeger, 1990). A coefficient of determination 

provides the proportion of variance of one variable that is 

predictable from the other variable. A third method 

described by Jaeger (1990) to estimate the magnitude of the 

correlation coefficient is to compare the obtained 

coefficient to a typical value describing the association 

between two variables. Unfortunately, for this study there 

are no "typical values" to which the correlation 

coefficients can be compared. 

A small, inverse (r = -.1825) relationship between the 

physiological context, measured by the BMI, and the 

sensations component of perceived hunger, measured by 



perceived changes, was found to exist. This relationship 

indicated that as the degree of adiposity increased, the 
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perceived changes associated with hunger were less intense. 

The physiological context (degree of adiposity) predicts 3.3 

percent (coefficient of determination = .033) of the 

variance in the perceived changes score. Examination of the 

scatterplot (Figure 4) depicting the small inverse 

Figure 4 

scatterplot: Physiological context (BMI) 
with Perceived Changes (PC) 
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relationship between the physiological context, BMI, and the 

perceived changes (PC) component of perceived hunger 

revealed a moderate amount of variance of the points around 

the imaginary line for a linear relationship. One outlier 

with a BMI of 55.7 was present. 

The physiological context (BMI) had a moderate (r 

.3905) relationship with the cognitive struggle (CS) 

component of perceived hunger, that is, as the degree of 

adiposity increased so did the intensity of the cognitive 

struggle component of perceived hunger. The proportion of 

variance in the CS score predicted by the degree of 

adiposity was 15.2 percent (coefficient of determination = 
.152). The scatterplot (Figure 5) depicts the relationship 

between the physiological context (BMI) and the cognitive 

struggle (CS) component of perceived hunger and represents 

the moderately positive relationship with a moderate amount 

of variance of the points around the imaginary line for a 

linear relationship. The same outlier was present in this 

scatterplot (Figure 5). 

No statistically significant relationship was found 

between the physiological context (BMI) and the enhancers 

(EN) component of perceived hunger. The scatterplot (Figure 

6) supports a non-existent relationship between the 

physiological context (BMI) and the enhancers (EN) component 

of perceived hunger. 



Figure 5 

Scatterplot: Physiological Context (BMI) 
with Cognitive struggle (CS) 
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Figure 6 

Scatterplot: Physiological context (BMI) 
with Enhancers (EN) 
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The relationship between the emotional context (EMI) 

and perceived changes (PC) component of perceived hunger was 

small (r = .2924), indicating that as the intensity of 

emotions increased so did the intensity of perceived changes 

component of perceived hunger. The EMI scale was worded in 

such a manner that the higher the score the greater the 

intensity of a negative emotion was felt. The proportion of 

variance in the PC score predicted from the EMI score was 

8.5 percent (coefficient of determination = .085). The 

spatterplot (Figure 7) depicts the relationship between 

Figure 7 

scatterplot: Emotional context (EMI) 
with Perceived Changes (PC) 
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physiological context (EMI) and the perceived changes 

component of perceived hunger (PC) and represents a small 

positive relationship with much variance of the points 

around the imaginary line for a linear relationship. 
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The relationship between emotional context (EMI) and 

the cognitive struggle (CS) component of perceived hunger 

was large (r = .7346) and indicated that as the intensity of 

negative emotions increased so did the cognitive struggle 

component of perceived hunger. The coefficient of 

determination (0.539) indicated that 53.9 percent of the 

variance of the cognitive struggle score can be predicted 

from the emotional index score. The scatterplot (Figure 8) 

Figure 8 

scatterplot: Emotional Context (EMI) 
with Cognitive struggle (CS) 
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depicts the relationship between emotional context (EMI) and 

the cognitive struggle (CS) component of perceived hunger 

and represents a large positive linear relationship, with 

the points clustering more closely alon9 the imaginary line. 

The positive relationship between emotional context 

(EMI) and the enhancers (EN) component of perceived hunger 

was moderate (r = .4026) and indicated that as the intensity 

of negative emotions increased so did the intensity of the 

enhancers component of perceived hunger. The proportion of 

variance in the EN score predicted by the EMI score is 16.2 

percent (coefficient of determination = .162). The 

scatterplot (Figure 9) depicts the relationship between 
Figure 9 

scatterplot: Emotional context (EMI) 
with Enhancers 
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emotional context (EMI) and the enhancers (EN) component of 

perceived hunger and represents a moderately positive 

relationship, with a moderate amount of variance of the 

points around the imaginary line for a linear relationship. 

The positive relationship between environmental context 

(ENV) and the perceived changes (PC) component of perceived 

hunger was small (r = .2672) and indicated that as the 

intensity of environmental factors increased there was an 

associated small increase in the intensity of the perceived 

changes component of perceived hunger. The proportion of 

variance in the PC score predicted from the ENV score was 

7.1 percent (coefficient of determination = .071). The 

scatterplot (Figure 10) depicts the relationship between the 

environmental context (ENV) and the perceived changes (PC) 

component of perceived hunger and represents a small 

positive relationship with a large amount of variance around 

the imaginary line for a linear relationship. 

The positive relationship between environmental context 

(ENV) and the cognitive struggle (CS) component of perceived 

hunger was also small (r = .1808) and indicated that as the 

intensity of the environmental factors increased there was 

an associated small increase in the intensity of the 

cognitive struggle component of perceived hunger. The 

proportion of variance in the CS score predicted from the 

ENV score was 3.2 percent (coefficient of determination 



=.032). 

Figure 10 

Scatterplot: Environmental context (ENV) 
with Perceived Changes (PC) 
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The scatterplot (Figure 11) depicts the 
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relationship between the environmental context (ENV) and the 

cognitive struggle (CS) component of perceived hunger and 

represents a small positive relationship with a large amount 

of variance around the imaginary line for a linear 

relationship. 



Figure 11 

Scatterplot: Environmental context (ENV) 
with Cognitive Struggle (CS) 
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The positive relationship between the environmental 
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context (ENV) and the enhancers (EN) component of perceived 

hunger was moderate (r = .3120), indicating that as the 

intensity of the environmental factors increased there was 

an associated moderate increase in the intensity of the 
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enhancers component of perceived hunger. The proportion of 

variance in the EN score predicted from the ENV score was 

9.7 percent (coefficient of determination = .097). The 

scatterplot (Figure 12) depicts the relationship between 

environmental context (ENV) and the enhancers (EN) component 

of perceived hunger and represents a moderately positive 

relationship with a moderate amount of variance around the 

imaginary line for a linear relationship. 

Figure 12 

Scatterplot: Environmental context (ENV) 
with Enhancers (EN) 
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The positive relationship between the established 

patterns, immediacy subscale (IM) and the perceived changes 

(PC) component of perceived hunger was small (r = .2935), 

but close to a moderate relationship according to Jaeger's 

(1990) criteria, indicating that as the intensity of the 

immediacy component of established patterns increased, there 

was a moderate increase in the intensity of the perceived 

changes component of perceived hunger. The proportion of 

variance in the PC score predicted from the IM score was 

8.6 percent (coefficient of determination = .086). The 

scatterplot (Figure 13) depicts the relationship between the 

Figure 13 

Scatterplot: Established Patterns - Immediacy 
Subscale (IM) with Perceived Changes (PC) 
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established patterns, immediacy subscale (1M) and the 

perceived'changes (PC) component of perceived hunger and 

represents a small positive relationship with a large amount 

of variance around the imaginary line for a linear 

relationship. 

The positive relationship between the established 

patterns, immediacy subscale (1M) and the cognitive struggle 

(CS) component of perceived hunger was moderate (r = .4610) 

indicating that as the intensity of the immediacy component 

of established patterns increased, there was a moderate 

increase in the intensity of the cognitive struggle 

component of perceived hunger. The proportion of variance in 

the CS score predicted from the 1M score is 21.3 percent 

(coefficient of determination = .2130). The scatterplot 

(Figure 14) depicts the relationship between the established 

patterns, immediacy subscale (1M) and the cognitive struggle 

(CS) component of perceived hunger and represents a 

moderately positive relationship with a moderate amount of 

variance around the imaginary line for a linear 

relationship. 



Figure 14 

scatterplot: Established Patterns - Immediacy 
Subscale (1M) with Cognitive Struggle (CS) 
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The positive relationship between the established 

patterns, immediacy subscale (1M) and the enhancers (EN) 

component of perceived hunger was moderate (r = .3377) 
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indicating that as the intensity of the immediacy component 

of established patterns increased, there was a moderate 

increase in the intensity of the enhancers component of 

perceived hunger. The proportion of variance in the EN score 

predicted from the 1M score is 11.4 percent (coefficient of 
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determination = .1140). The scatterplot (Figure 15) depicts 

the relationship between the established patterns, immediacy 

Figure 15 

Scatterplot: Established Patterns - Immediacy 
Subscale (IM) with Enhancers (EN) 

I 
1'1 

IUIII 

I 

I 
111 'if 

'"~ 
I 

I 
62.5+ 

I 
I 
I 
I 

so. 
I 
I 
I 
I 

37.S+ 
I 
I 
I 
I ,s. 
I 
I 
I 1 
I 

12.5 .. 
I 
I 
I 

II I 

" I I 

I 
I 

II 

III I I 

'" 
I 

I 

I 
I I 

II 

I 
II 1 11 1 

) 
1 I I 
II 

I I I 11 I 
I II I J 1 I 111 I 

I) 
III 

II 

11 I 11 1211 
I 1 I 3 11 I 

II I 2 Z 1 I I 1 1 1 lit 
I III 2 11 I I I 

I 1 
I I 

211 I ZZ J 2 1 1Z 1 
112 11 I 1 1 

I I , I I 
1 liZ 11111 

31 1 11 
211111 III 11 

I 11 I 1 1 111 II 1 I 
I 

III 
III 

1 11 11 I I 1 
22 1 1 211 

1 1 11 111 III I J 
I 
II 

I I 

1 2 1 21 
111 1111 12 

1 I 
21 I 

1 III 
21 

1 
1 

I 
I 1 

I) I I 
I 

I 
11 

II 

I 
I I 

I I 

I 111 1 
0+ I • 
++----+----+--- -+--- -+- ---+-- --+- - - -+--- -+-- --+- -.-+-- --. ---. -- ---+ 

e 24 40 S6 71 Btl 
16 )' .. 6' 80 

Ell 

subscale (IM) and the enhancers (EN) component of perceived 

hunger and represents a moderately positive relationship 

with a moderate amount of variance around the imaginary line 

for a linear relationship. 

The positive relationship between the established 

patterns, routines subscale (RO) and the perceived changes 



(PC) component of perceived hunger was small (r = .1431), 

indicating that as the intensity of routines component of 

established patterns increased, there was an associated 

small increase in the intensity of the perceived changes 
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component of perceived hunger. The proportion of variance in 

the PC score predicted from the 1M score is 2 percent 

(coefficient of determination = .020). The scatterplot 

(Figure 16) depicts the relationship between the established 

Figure 16 

scatterplot: Established Patterns - Routines 
Subscale (RO) with Perceived Changes (PC) 
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patterns, routines subscale (RO) and the perceived changes 

(PC) component of perceived hunger and represents a small 

positive relationship with a large amount of variance around 

the imaginary line for a linear relationship. 

There was no statistically significant relationship 

between the established patterns, routines subscale (RO) and 

the cognitive struggle (CS) component of perceived hunger. 

The scatterplot (Figure 17) supports the non-existent 

Figure 17 

Scatterplot: Established Patterns - Routines 
Subscale (RO) with Cognitive struggle (CS) 
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relationship between the established patterns, routines 

subscale (RO) and the cognitive struggle (CS) component of 

perceived hunger. 

The positive relationship between the established 

patterns, routines subscale (RO) and the enhancers (EN) 

component of perceived hunger was very small (r = .008), 

indicating that as the intensity of the routines component 

of established patterns increased, there was an associated 

small increase in the intensity of the enhancers component 

of perceived hunger. The proportion of variance in the EN 

score predicted from the RO score is 0.02 percent 

(coefficient of determination = .002). The scatterplot 

(Figure 18) depicts the relationship between the established 

patterns, routines subscale (RO) and the enhancers (EN) 

component of perceived hunger and represents a very small 

positive relationship with a large amount of variance around 

the imaginary line for a linear relationship. 

A list of sensations subjects associated with 

perceived hunger was compiled (Table 6) from the data 

collected with the Index of Intensity of Sensations (lIS). 

The mean represents the average degree of intensity, on a 

continuum of none (0 mm) to strong (100 mm), of the 

perceived sensations. For example, the sensation "calm" had 

a mean score of 63.03, indicating a moderately intense 

perception of that sensation and the sensation "nauseated" 



Figure 18 

Scatterplot: Established Patterns 
Subscale (RO) with Enhancers 

- Routines 
(EN) 

R 
0 

Ih", , , 

"' 

". 

., ,. 
I 
I 

'o. 
I 

I 
l1. !I+ 

I 
2S. 

I 
I 
I 
I 

12.5+ 
I 

I 
I 

I I 

" 
I I 

iI 

I 

I 
I 
I 
I 

I II 

" 
1 

1 I 
1 

I 1 

" I 

.'I 1111 
I 

III I 
I I " I! , I 

I I 
I I 

I I II 1 I 
I II 

I I 22 
I 

11 I 2 
1 1 I 

I 11 11 
I 

II 2 
1 1 1 

211 
1 11 

11 12 
1 I 11 

I I 
I I I I 

I II I I 
I I I 

II I " I I 121 II 
I I I I II 2 

I , 1 , III 
I I I 2 

1212 I I I I I I II 
I III I I I 

I Il1l I 
1 , 21 I 

11 1 12 1 
1 I 1 11 

11 1 I I 
11 1 

1 11 11 1 
111 11 1 

2 1 I I 1 11 11 
1 

1 1 1 1 11 1 
1 

1 
II I 

1 1 11 
I 

1 

0+ 1 I + 
+-+----+---- +- - --+--- -+----+- ---+----+- - _.+----+-- --+-- --- - - - -+- - --+ 

24 40 S6 72 8S 
16 32 .. 80 96 

EN 

119 



120 

had a mean score of 7.20, indicating a very low degree of 

perception. 

Almost two thirds (60.8%) of the sample population ate 

within three hours before completing the lIS questionnaire: 

of these 22.7 percent of the subjects ate within 30 minutes 

before completing the questionnaire. The remaining 39.1 

percent of the subjects had not eaten for at least three 

hours. Only 20 percent of the subjects had not eaten for at 

least four hours or longer. 

Table 6 

Intensity of Sensations Associated with Perceived Hunger 

Sensation Mean SO 

Calm 63.031 29.397 
Warm 41. 891 30.733 
Emptiness in stomach 30.028 30.159 
Fatigued 29.818 29.184 
Tired 29.634 30.324 
Restlessness 20.947 24.379 
Salivating 20.008 26.017 
Rumbling in stomach 18.131 25.638 
Depressed 16.785 22.915 
Dry Mouth 16.721 23.935 
Irritable 16.184 23.041 
Cold 14.838 22.969 
Unpleasant taste in 

mouth 14.824 22.994 
Excited 14.816 18.913 
Headache 13.028 22.082 
Aching in stomach 12.860 21. 300 
Nervous 12.335 18.397 
Weak 10.422 17.975 
Dizzy 9.899 17.889 
Faint 7.355 14.848 
Nauseated 7.204 14.523 
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In response to the first research question (What are 

the relationships among contextual factors (physiological 

context, emotional context, environmental context, and 

established patterns) and components (sensations and 

cognition) of perceived hunger in healthy adults?) the 

strongest relationship (r = .73) exists between the 

emotional context and the cognitive struggle component of 

perceived hunger. Moderate relationships exist between the 

physiological context and cognitive struggle component of 

perceived hunger (r =.39), emotional context and enhancers 

component of perceived hunger (r = .40), environmental 

context and enhancers (r = .31), established patterns 

(immediacy component) and the cognitive struggle 

(r = .46) and the enhancers (r = .34) components of 

perceived hunger. The relationships between each of the 

contextual factors and perceived changes component of 

perceived hunger were small (r = -.18 to .29). A small 

relationship also existed between established patterns 

(routine component) and the enhancers component of perceived 

hunger. No statistically significant relationship existed 

between the physiological context and the enhancers 

component of perceived hunger or between established 

patterns (routines component) and cognitive struggle. All 

relationships were positive except the one between the 



physiological context and perceived changes component of 

perceived hunger. 

Differences Between Norma.! weight 

And overweight 

122 

Research Ouest ion 2: "What are the differences between 

normal weight and overweight individuals in their perception 

of perceived hunger?" 

For this question normal weight (Group 1, N = 187) was 

defined as subjects with a BMI of 20.0 to 25.0; overweight 

(Group 2, N = 149) was defined as subjects with a BMI of 

25.1 or greater. Perceived hunger was analyzed according to 

each of three components: perceived changes (PC), cognitive 

struggle (CS), and enhancers (EN). 

Perceived chanaes. 

A one-way analysis of variance was used to analyze the 

difference between normal weight and overweight individuals 

in their perception of intensity of perceived changes of 

perceived hunger. A significant difference (F = 17.1934; 

p < .05) was found in the perception of perceived changes 

between normal weight (mean = 46.71; SO = 19.69) and 

overweight subjects (mean = 38.13; SO = 17.73) (Table 7). 
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Table 7 

One-way Analysis of Variance: Differences in Perceived 

Changes Component of Perceived Hunger Between Normal Weight 

and Overweight Individuals 

Source OF SS 

Between groups 1 6108.05 

Within groups 334 118655.13 

Total 335 124763.18 

* p < .05 

MS 

6108.05 

355.24 

F ratio 

17.1934 

Prob 

.001* 

To examine further the relationship between degree of 

adiposity and perceived hunger, the BMI data was categorized 

into four groups: normal weight (Group 1: BMI between 20.0 

and 25.0; N = 187), underweight (Group 2: BMI < 19.9; N = 
23), overweight (Group 3: BMI between 25.1 and 27.0; N 

60), and obese (Group 4: BMI > 27.1; N = 89). One-way 

analysis of variance was conducted to determine if 

differences existed among the four groups in their 

perception of hunger. Significant differences (F = 6.6591; 

p = < .05) existed among the four BMI groups in their 

perception of perceived changes (Table 8). 



124 

Table 8 

One-way Analysis of Variance: Differences in Perceived 

changes Component of Perceived Hunger Between Underweight, 

Normal Weight, Overweight, and Obese Individuals 

Source OF 

Between groups 3 

Within groups 355 

Total 358 

* p < .05 

SS 

7287.92 

129508.41 

136796.33 

Cochran's C = .3316 (p < .03) 

MS 

2429.31 

364.81 

F ratio Prob 

6.6591 .00002* 

Post hoc comparisons of the group means (Table 9), 

using the Scheffe procedure, revealed that the significant 

differences were between the normal weight and overweight 

subjects and the normal weight and obese subjects. 

The homogeneity assumption underlying a one-way 

analysis of variance assumes that the variances of scores in 

each treatment population are equal (Shavelson, 1988). A 

Cochran's C test was conducted to test for violation of the 

homogeneity assumption. The Cochran's C test (0.3316) 

indicated non-homogeneity of variance among the four BMI 

groups (p > .03). A combination of unequal variance and 

dissimilar group sizes violates the assumption of 
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homogeneity of variance, therefore the results of the one

way analysis of variance (Table 8) may be biased. 

Table 9 

Post Hoc Comparisons - Scheffe Procedure: Differences in 

Perceived Changes Component of Perceived Hunger Between 

underweight. Normal Weight. Overweight. and Obese 

Individuals 

Mean 

36.64 

39.14 

46.71 

49.57 

GR3 

GR4 

GR1 

GR2 

GR3 

x 

GR4 GR1 

x 

GR1: normal weight; GR2: underweight; GR3: overweight; 

GR4: obese 

GR2 

An alternate method of examining the data to determine 

if differences existed between the BMI groups and the 

components of perceived hunger was through the visual 

inspection of the boxplot. A boxplot displays the summary 

statistics for the distribution. A boxplot displays the 

median, the 25th percentile, the 75th percentile, and the 

values, such as outliers (0) or extremes (E), that are 

removed from the plotted data. 
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The boxplots (Figure 19) of the four BMI groups and the 

perceived· changes component of hunger depict similar 

distributions for the normal weight (Group 1) and 

underweight (Group 2) subjects. The boxplots for both the 

overweight (Group 3) and obese (Group 4) subjects differ 

from the normal weight and underweight groups in their 

I' 
C 

Figure 19 

Boxplot: Perceived Changes (PC) and 
Normal Weight (Gr. 1), Underweight (Gr. 2), 

Overweight (Gr. 3), and Obese (Gr. 4) 
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perception of perceived changes. The visual difference among 

the normal weight group (Group 1) and the two groups (Group 

3 and Group 4) with increased adiposity is supported by the 

findings from the one-way analysis of .variance between 

normal weight and overweight subjects (Table 7) and the post 

hoc comparisons of the differences in perception of 

perceived changes among the four BMI groups (Table 9). 

An outlier (0), which is a case with values between 1.5 

and 3 box-lengths from the edge of the box, is noted on the 

boxplot for obese group (Group 4). This subject was a 58 

year old female with a BMI of 29.09, who had been overweight 

since age 40. She was not restricting food intake. Her 

scores on all of the visual analog scales related to 

perceived hunger were very high (>95mm) 

Cognitive struggle. 

Results of the one-way analysis revealed a significant 

difference (F = 39.201; p < .05) existed between normal 

weight (mean = 34.13; SO = 21.37) and overweight (mean = 

49.67; SO = 24.07) individuals in their perception of the 

intensity of the cognitive struggle of perceived hunger 

(Table 10). 

When the subjects were categorized into four groups 

according to their degree of adiposity (BMI) a statistically 

significant difference (F ratio = 21.7191; p < .05) was 

found between the four BMI groups in their perception of 
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Table 10 

one-way Analysis of Variance: Differences in the Cognitive 

Struggle Component of Perceived Hunger Between Normal Weight 

and Overweight Individuals 

Source DF SS 

Between groups 1 20031.08 

within groups 334 170668.40 

Total 335 190699.48 

* p < .05 

Table 11 

MS 

20031. 08 

510.98 

F ratio 

39.2010 

Prob 

.001* 

One-way Analysis of Variance: Differences in Cognitive 

Struggle Component of Perceived Hunger Between Underweight, 

Normal Weight, Overweight, and Obese Individuals 

Source OF 

Between groups 3 

within groups 355 

Total 358 

* p < .05 

SS 

32010.19 

174397.98 

206408.17 

Cochran's C = .2938 (p > .05) 

MS 

10670.06 

491. 26 

F ratio 

21. 7197 

Prob 

.000* 
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intensity of cognitive struggle (Table 11). The Cochran's C 

test (0.2938; p > .05) for homogeneity of variance indicated 

that there was no statistically significant difference in 

the variances of the scores, therefore homogeneity 

assumption was not violated. 

Post hoc comparisons of the group means (Table 12), 

using the Scheffe procedure, revealed that the significant 

differences were between the overweight and underweight 

groups, the obese and underweight groups, the obese and 

normal weight groups, and the obese and overweight groups. 

Table 12 

Post Hoc Comparisons - Scheffe Procedure: Differences in the 

Cognitive Struggle Component of Perceived Hunger Between 

Underweight. Normal Weight. overweight. and Obese 

Individuals 

Mean 

34.13 

22.78 

42.75 

54.34 

GR1 

GR2 

GR3 

GR4 

GR1 

x 

GR2 

x 

X 

GR3 

X 

GR1: normal weight; GR2: underweight; GR3: overweight; 

GR4: obese 

GR4 
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The boxplots (Figure 20) of the four BMI groups for the 

cognitive struggle component of perceived hunger depict 

dissimilar distributions. The dissimilarity is congruent 

with the post hoc comparisons (Table 12) of the one-way 

analysis of variance between the four BMI groups and their 

perceived cognitive struggle. Outliers are present in both 

C 
s 

Figure 20 

Boxplot: Cognitive Struggle (CS) and 
Normal weight (Gr. 1), Underweight (Gr. 2), 

Overweight (Gr. 3), and Obese (Gr. 4) 

I ~t) \10 . , , 

101 CASE I". 
--+--

I 

80. O~ + (EI CASEI86 
I 
I 
I +-+-'+ 
I 

, 
I , I 
I (01 CASE216 +-+-+ I 
I I I 

I --+-- I 
I +-+-+ , 
I I I I 

40.00 + I I I +-+-+ 
I I I I I 
I I I I , 
I I I I 
I I I +-+-+ +-+-+ I 
I I I I I I I 
I I , . I I I 
I +-+-+ I I I I 
I I +-+-+ I --+--
I I I I 
I I I 

.00 + --+-- --+--
I 
I 
I 
I 
+-------- -------- -------------------- --------- ------------- ---_ ........ 

Group 

N of Cases 187.00 23.00 60.00 89.00 

Symbol Key: - Median (0' - Outlier (El - Extreme 



131 

the normal weight group (Group 1) and the underweight group 

(Group 2). The outlier in Group 1 was a 43 year old female 

with a BMI of 23.02, who considered herself to be overweight 

since age 30. She was restricting her food intake. Her 

response to all items relating to cognitive struggle were 

high (> 90mm). The outlier in Group 2 was a 23 year old 

female with a BMI of 18.94, who considered herself to be 

normal weight. She was not restricting her food intake. She 

scored very high (> 95mm) on items #9 (I feel guilty when I 

eat food that I know is not "good" for me) and #10 (I feel 

anger with myself when I eat too much) of the cognitive 

struggle subscale of the IPH. An extreme (E) case, which is 

greater than 3 box-lengths from the upper edge of the box, 

was also present in Group 2. This case was a 37 year old 

female with a BMI of 19.5, who considered herself to be 

overweight, was restricting food intake, and purported to be 

hungry all day long. She denied having an eating disorder. 

She scored high (> 90mm) on all items related to cognitive 

struggle. 

Enhancers. 

No statistically significant difference (F = .0173; 

P = .895) between the normal weight (mean = 45.83; SD = 

20.67) and overweight (mean = 46.13; SO 20.83) individuals 

in their perception of the intensity of the enhancers 

component of perceived hunger existed. 
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When the subjects were categorized into four groups 

according to their degree of adiposity (BMI) no 

statistically significant differences (F = .3683, P = .7759; 

Cochran's C = .2872, P = .510), at the .05 level of 

significance, were found among the four BMI groups and their 

perception of intensity of the enhancers component of 

perceived hunger. 

The boxplots (Figure 21) of the four BMI groups for the 

enhancers component of perceived hunger depicted similar 

distributions, which were congruent with the results of the 

one-way analysis of variance. No significant difference was 

found among the four BMI groups and the enhancers component 

of perceived hunger. 

In response to the second research question (What are 

the differences between normal weight and overweight 

individuals in their perception of perceived hunger?) the 

following statistically significant differences were found 

between various weight groups and the perception of 

perceived hunger. significant differences existed between 

the normal weight group (BMI = 20 - 25) and the overweight 

group (BMI = 25.1-27), and the normal weight group and the 

obese group (BMI > 27) in the perception of perceived 

changes component of perceived hunger. significant 

differences also existed between the overweight and 

underweight (BMI < 19.9) groups, the obese and underweight 
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Boxplot: Enhancers (EN) and 
Normal Weight (Gr. 1), Underweight (Gr. 2), 

Overweight (Gr. 3), and Obese (Gr. 4) 
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groups, the obese and normal weight groups, and the obese 

and overweight groups in their perception of intensity of 

cognitive struggle component of perceived hunger. There were 

no significant differences between the weight groups in 

their perception of intensity of the enhancers component of 

perceived hunger. 
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Multivariate Relationships Between 

contextual Factors and Perceived Hunger 

Research Ouestion 3: "What is the mUltivariate relationship 

between each of the contextual factors and perceived 

hunger?" 

For this question stepwise multiple regression 

procedures were used to conduct the analysis of the data. 

The independent variables were: physiological context (BMI), 

emotional context (EMI), environmental context (ENV), 

established patterns - immediacy (IM), and established 

patterns - routines (RO). The dependent variables were the 

components of perceived hunger: sensations - perceived 

changes (PC), cognitive - cognitive struggle (CS) and 

enhancers (EN). The assumptions underlying regression 

analysis were addressed and are discussed following each 

regression model. 

Perceived changes. 

In Table 13 the summary of results from the regression 

of the independent variables upon the dependent variable 

perceived changes (PC) component of perceived hunger is 

presented (PC = BMI + EMI + ENV + IM + RO). The routines 

(RO) component of established patterns did not enter the 

equation (beta = .024; P > .05). The immediacy (IM) 

component of established patterns entered the equation 

first, but only accounted for 8 percent of the variance. The 
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R2 for the equation was .1931, indicating that 19.31 percent 

of the variation in perceived changes component of perceived 

hunger can be accounted for by the linear composite of 1M, 

Table 13 

Relationship Between contextual Factors and Perceived 

Changes Component of Perceived Hunger 

variable order 

of entry 

Established 

Patterns (1M) 

Environmental 

Physiological 

Emotional 

*p < .001 

**p < .05 

N = 344 

R 

.2934 

.3607 

.4045 

.4394 

.0861 

.1301 

.1636 

.1931 

Beta 

.145** 

.151** 

-.239** 

.227** 

F ratio 

32.325* 

25.585* 

22.232* 

20.339* 

ENV, BMI, and EMI. Thus almost 81 percent of the variation 

in perceived changes was unexplained. 

The residuals from the equation were investigated for 

violations of the assumptions in the following order: 1) 

zero mean; 2) normal distribution; 3) homoscedasticity; and 
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4) independence (Verran & Ferketich, 1984). Analysis 

revealed that there was a mean of zero as the 95 percent 

confidence interval had a lower limit of -1.80 and upper 

limit of 1.80. The histogram of standardized residuals 

revealed a distribution that had a slightly negative skew. 

When the cumulative distributions for the observed and 

expected residuals were plotted, an almost straight diagonal 

line resulted, which was indicative of a nearly normal 

distribution. To assess for violation of the assumption of 

homoscedasticity, a scatterplot of standardized residuals 

against the predicted dependent variable, perceived changes 

(PC), was produced. Visual inspection of this scatterplot 

revealed the desired pattern of an almost equal band of 

residuals around zero. Plots of the standardized residuals 

against the independent variables exhibited the desired 

horizontal bands of residuals equally spaced about the zero 

line. Therefore, visual inspection indicated that the 

assumption of fixed independent variables was met. 

cognitive struggle. 

In Table 14 the summary of results from the regression 

of the independent variables upon the dependent variable 

cognitive struggle (CS) component of perceived hunger are 

presented (CS = EMI + BMI). The remaining independent 

variables (environmental: beta = -.0038; established 

patterns (immediacy): beta = .0834; established patterns 
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(routines): beta = -.0165) did not enter into the equation 

as the significance level of their respective betas was 

greater than 0.05. The emotional context (EMI) entered the 

Table 14 

Relationship Between contextual Factors and cognitive 

struggle component of Perceived Hunger 

variable order 

of entry 

Emotional 

Physiological 

*p < .001 

N = 344 

R 

.7346 

.7626 

.5397 

.5817 

Beta 

.679* 

.212* 

F ratio 

402.155* 

237.778* 

equation first and accounted for 53.9 percent of the 

variance. The physiological context (BMI) accounted for an 

additional 4.2 percent. The R2 for the equation was .5817, 

indicating that 58.17 percent of the variation in the 

cognitive struggle component of perceived hunger can be 

accounted for by the linear composite of EMI and BMI. Almost 

42 percent of the variation in cognitive struggle was 

unexplained. 
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The residuals from the equation were investigated for 

violations of the assumptions in the following order: 1) 

zero mean; 2) normal distribution; 3) homoscedasticity; and 

4) independence (Verran & Ferketich, 1984). Analysis 

revealed that there was a mean of zero as the 95 percent 

confidence interval had a lower limit of -1.57 and upper 

limit of 1.65. The standardized histogram depicting the 

distribution of residuals revealed a curve that was almost 

normal. When the cumulative distributions for the observed 

and expected residuals were plotted a nearly straight 

diagonal line resulted, indicative of a distribution 

approaching normality. To assess for violation of the 

homoscedasticity assumption, a scatterplot of standardized 

residuals against the predicted dependent variable, 

cognitive struggle (CS), was produced. Visual inspection of 

this scatterplot revealed the desired pattern of an almost 

equal band of residuals around zero. Visual inspection of 

the scatterplots, for residuals against each of the 

independent variables revealed the desired horizontal 

patterns of residuals almost equally spaced about zero. 

Therefore, visual inspection indicated that the assumption 

of fixed independent variables was met. 

Enhancers. 

In Table 15 the summary of results from the regression 

of the independent variables upon the dependent variable 
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enhancers (EN) component of perceived hunger is presented 

(EN = EMI + ENV + IM). The remaining independent variables 

(physiological (BMI): beta = -.0983; established patterns -

routines (RO): beta = -.0441) did not enter into the 

equation as the significance level of their respective betas 

was greater than 0.05. The emotional context (EMI) entered 

the equation first and accounted for 16.2 percent of the 

Table 15 

Relationship Between contextual Factors and Enhancers 

component of Perceived Hunger 

Variable order 

of entry 

Emotional 

Environmental 

Established 

Patterns (IM) 

*p < .001 

**p < .05 

N = 344 

R 

.4026 

.4505 

.4657 

.1621 

.2030 

.2169 

Beta 

.258* 

.205* 

.145** 

F ratio 

66.337* 

43.551* 

31.478* 

variance. The environmental context (ENV) accounted for an 

additional 4.04 percent of the variance and the established 
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patterns, immediacy (IM) component, accounted for an 

additional 1.66 percent of variance. The R2 for the equation 

was .2099, therefore, 21 percent of the variation in the 

enhancer component of perceived hunger can be accounted for 

by the linear composite of EMI, ENV and IM. Almost 79 

percent of the variation in enhancers was unexplained. 

The residuals from the equation were investigated for 

violations of the assumptions in the following order: 1) 

zero mean; 2) normal distribution; 3) homoscedasticity; and 

4) independence (Verran & Ferketich, 1984). Analysis 

revealed that there was a mean of zero as the 95 percent 

confidence interval had a lower limit of -1.90 and upper 

limit of 1.98. The standardized histogram depicting the 

distribution of residuals revealed a curve that was almost 

normal. When the cumulative distributions for the observed 

and expected residuals were plotted a nearly straight 

diagonal line resulted, indicative of a distribution 

approaching normality. To assess for violation of the 

homoscedasticity assumption, a scatterplot of standardized 

residuals against the predicted dependent variable, 

enhancers (EN), was produced. Visual inspection of this 

scatterplot revealed the desired pattern of an almost equal 

band of residuals around zero. Visual inspection of the 

scatterplots for residuals against each of the independent 



variables revealed the desired horizontal patterns of 

residuals almost equally spaced about zero. Therefore, 

visual inspection indicated that the assumption of fixed 

independent variables was met. 
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The two remaining assumptions underlying regression 

analysis were also addressed. The assumption that the 

independent variables in the equation were fixed was 

investigated indirectly as part of the analysis of 

independence by assuring that residuals were not correlated 

with any independent variables in the equation (Verran & 

Ferketich, 1984). The assumption that the independent 

variables were measured without error was assured by using 

reliable instruments (Refer to the section on discussion of 

psychometric properties). 

In response to the third research question (What is the 

multivariate relationship between each of the contextual 

factors and perceived hunger?) the following relationships 

were found to exist. A strong relationship between the 

linear composite of the emotional context and the 

physiological context and the cognitive struggle component 

of perceived hunger was found. Fifty-eight percent of the 

variation in the cognitive struggle component of perceived 

hunger was accounted for by the degree of adiposity and 

negative emotions. Several relationships emerged that may 

be described as trends. First, 21.7 percent of the variance 
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in the enhancers component of perceived hunger can be 

accounted for by the linear composite of the emotional 

context, the environmental context and the immediacy 

component of the established patterns context. Second, 19.3 

percent of the variance in the perceived changes component 

of perceived hunger can be accounted for by the linear 

composite of the immediacy component of the established 

patterns context, the environmental context, the 

physiological context and the emotional context. The 

routines component of established patterns did not enter 

into any of the regression equations. 

Post Hoc Analysis 

Age 

To examine the relationship between age and perceived 

hunger the variable age was categorized into three groups 

representative of developmental stages of young, middle and 

later adulthood. Group 1 (N = 45) included those subjects 

from age 18 to 29, representing the young adult. Group 2 

(N = 250) included those subjects between age 30 and 50, 

representing middle adulthood. Group 3 (N = 64) included 

those subjects 51 to 82, representing later adulthood. The 

mean age of subjects was 41.83 (SO = 11.36). 

Perceived changes. 

The results (Table 16) of a one-way analysis of 

variance found a significant difference (F = 3.4447; 
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P < .05) among the three age groups in their perception of 

the intensity of perceived changes of perceived hunger. 

The Cochran's C test (0.3486; p > .05) for homogeneity of 

variance indicated that there was no statistically 

significant difference in the variances of the scores, 

therefore homogeneity assumption was not violated. 

Post-hoc comparisons of the group means (Table 17), 

using the Scheffe procedure, revealed that the significant 

differences existed between the young adults (age 18-29) and 

the older adults (age 51 to 82). 

An alternative method of examining the data to 

determine if differences existed between the three age 

Table 16 

One-way Analysis of Variance: Differences in Perceived 

Changes Component of Perceived Hunger and Age of Individual 

Source OF 

Between groups 2 

SS 

2597.02 

Within groups 356 134199.31 

Total 358 136796.33 

* p < .05 

Cochran's C = .3586 (p > .05) 

MS 

1298.51 

376.96 

F ratio 

3.4447 

Prob 

.033* 
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Table 17 

Post Hoc comparisons - Scheffe Procedure: Differences in 

Perceived changes Component of Perceived Hunger and Age of 

Individual 

Mean 

39.70 

43.14 

49.56 

GR3 

GR2 

GR1 

GR3 GR2 

x 

GR1: young adulthood; GR2; middle adulthood; 

GR3: older adulthood 

GR1 

groups and components of perceived hunger was through the 

visual inspection of the boxplot. Examination of Figure 22, 

depicts a difference between the young adult (Group 1) and 

older adult (Group 3) in their perception of perceived 

changes component of perceived hunger. Examination of the 

boxplots supports the results of the post hoc comparisons 

(Table 17). There are two outliers present for Group 3. Case 

#178 is a 58 year old female (BMI = 29.09) who scored 

between 90mm and 93mm on all items on the Intensity of 

Perceived Hunger (IPH) scale. Case 71 is a 55 year old 

female (BM! = 19.85) who scored between 80mm and 96mm on the 

perceived changes (PC) component of the IPH scale. 



Figure 22 

Boxplot: Perceived Changes (PC) and 
Young Adult (Gr. 1), Middle Adulthood (Gr.- 2), 

and Older Adult (Gr. 3) 
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cognitive struggle. 
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One-way analysis of variance revealed no statistically 

significant difference (F = .2437; p > .05) existed between 

cognitive struggle component of perceived hunger and age of 

the individual. 
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Examination of the boxplots depicted in Figure 23 

supports the outcome of the one-way analysis of variance. 

Visual inspection of the boxplots reveals little difference 

among the three age groups in their perception of cognitive 

struggle. 

C 
S 

Figure 23 

Boxplot: Cognitive struggle (CS) and Young 
Adult (Gr. 1), Middle Adulthood (Gr. 2), 

and Older Adult (Gr. 3) 
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Enhancers. 

The results (Table 18) of a one-way analysis of 

variance found a significant difference (F = 4.4746; 
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p < .05) among the three age groups in their perception of 

the intensity of the enhancers component of perceived 

hunger. 

Table 18 

One-way Analysis of Variance: Differences in Enhancers 

component of Perceived Hunger and Age of Individual 

Source OF SS 

Between groups 2 3807.80 

within groups 356 151474.45 

Total 358 155282.25 

* p < .05 

Cochran's C = .4136 (p < .05) 

MS 

1903.90 

425.49 

F ratio 

4.4746 

Prob 

.012* 

The Cochran's C test (0.4136) resulting from the one

way analysis of variance between the three age groups and 

the enhancers component of perceived hunger was significant 

(p = .040) indicating significant differences existed in the 

variances of each age group. A combination of unequal 

variance and dissimilar group sizes violates the assumption 

of homogeneity of variance; therefore the results may be 

biased. 
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Post-hoc comparisons of the group means (Table 19), 

using the Scheffe procedure, revealed that the significant 

differences existed between the young adults (age 18-29) and 

the older adults (age 51 to 82) and between the young adults 

and the groups representing middle adulthood (age 30 to 50). 

Table 19 

Post Hoc comparisons - Scheffe Procedure: Differences in 

Enhancers Component of Perceived Hunger and Age of 

Individual 

Mean 

43.86 

45.34 

54.73 

GR3 

GR2 

GR1 

GR3 

x 

GR2 

x 

GR1: young adulthood; GR2: middle adulthood; 

GR3: older adulthood 

GR1 

Visual examination of the boxplots depicted in Figure 

24 indicates a difference exists between the young adult 

(Group 1) and both the middle adulthood (Group 2) and the 

older group (group 3) in the perception of the enhancers 

component of perceived hunger. However, there is very little 

difference (similar median, box size, and variance) between 



the middle adulthood group (Group 2) and the older group 

(Group 3) in the enhancers component of perceived hunger. 

Figure 24 

Boxplot: Enhancers (EN) and Young 
Adult (Gr. 1), Middle Adulthood (Gr. 2), 

and Older Adult (Gr. 3) 
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Gender 

To examine the relationship between gender and 

components of perceived hunger the variable gender was 

categorized as male (Group 1; N = 104) and female (Group 2; 

N = 255). A Student's t statistic was used to test for 

significant differences between the group means. The results 

are summarized in Table 20. 

The assumptions underlying the t-test are that the 

sample means are normally distributed and that samples have 

homogenous variances (Shavelson, 1988). Since the t-test is 

robust violation of normality is not serious, however, 

violation of the homogeneity of variance assumption is 

important (Shavelson, 1988). To test for homogeneity of 

variance an F ratio between the variances of each sample was 

obtained. 

Since the variances for the two groups (males: So = 
18.92; females: SO 18.83) was not significantly different 

(F value = 1.01; p > .05), the pooled variance estimate was 

used to determine if a difference existed between the males 

and females in their perception of the perceived changes 

component of perceived hunger. A significant difference 

existed (t value = -5.27; p < .05) between the males and 

females in their perceived intensity of perceived changes. 

Females had a higher perception of perceived bodily changes 

denoting hunger than did males. 
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since the variances for the two groups (males: SO = 

18.21; females: so = 24.79) was significantly different (F 

value = 1.85; p < .05), the separate variance estimate was 

used to determine if a difference existed between the males 

and females in their perception of intensity of the 

cognitive struggle component of perceived hunger. A 

significant difference (t value = -6.25) existed between the 

males and females in their perception of intensity of 

cognitive struggle. Females had a higher perception of 

cognitive struggle relevant to hunger than did males. 

Table 20 

Differences Between Gender and Perceived Hunger 

F value 

Perceived Changes 

1. 01** 

Cognitive Struggle 

1.85* 

Enhancers 

1. 04** 

* p < .05 

** P > .05 

Pooled Variance 

t value OF 

-5.27* 357 

-5.51* 357 

-4.68* 357 

Separate Variance 

t value OF 

-5.26* 190.39 

-6.25* 257.67 

-4.71* 194.38 
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since the variances for the two groups (males: so = 
19.98; females: so 20.35) was not significantly different 

(F value = 1.01; p > .05), the pooled variance estimate was 

used to determine if a difference existed between the males 

and females in their perception of the enhancers component 

of perceived hunger. A significant difference (t value = 

-4.68; p < .05) existed between the males and females in 

their perception of intensity of the enhancers component of 

perceived hunger. Females had a higher perception of 

intensity of the enhancers component of perceived hunger 

than males. 

Psychometric Properties of the Instruments Used 

The estimates of internal consistency for the 

instruments used in this study are summarized in Table 21 

All immature instruments, except the ENV scales, had a 

Cronbach's coefficient alpha of at least .73, thus reducing 

the threat of random error. The ENV had an Cronbach's 

coefficient alpha of .67; however with deletion of item # 7 

(Eating with my family is chaotic) the alpha level increases 

to .70. The EMI scale had the highest Cronbach's alpha 

coefficient (.94) and was most consistently met interitem 

correlation criteria (r = .30 -.70, Gordon, 1968). 

As a method to support construct validity, confirmatory 

factor analysis was conducted on the EMI scale using 

principal-Components analysis, varimax rotation. A one 
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factor solution was extracted with an Eigenvalue of 6.1, 

which explained 67.4 percent of the variance. The factor 

loadings were between .64 and .90. The results of the factor 

analysis are similar to the findings from the pilot study 

(Watson, 1991). 

The EMI scale was correlated with the two PANAS scales, 

positive Affect (PA) and Negative Affect (NA), as another 

method to support construct validity. The EMI had a small 

inverse correlation (r = -.13; p < .05) with the PA scale. 

The EMI had a small positive relationship (r = .26; 

P < .001) with the NA scale. Because the coefficients of 

Table 21 

Summary of Psychometric Properties for Instruments Used 

Scale Subscale 

IPH 
PC 
CS 
EN 

EPI 
IM 
RO 

EMI 

ENV 

alpha 

.87 

.80 

.89 

.76 

.75 

.73 

.82 

.94 

.67 

item to scale 
correlation 

range 

.56 - .68 

.69 - .72 

.29 - .71 

.46 - .58 

.44 - .65 

inter item 
correlation 

.20 - .62 

.30 - .72 

.20 - .76 

.35 - .46 

.30 - .61 

all met .30 
to .70 
criteria 

10 of 28 
met .30 to 

.70 criteria 
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determination (EMI/PA: .016 and EMI/NA: .06) are very 

small, the EMI would not be useful as predictors of 

proportion of variance in either PANAS scale. However, as 

the EMI focuses on mood states that are considered to be 

negative, the direction of both relationships are 

appropriate. One explanation for the low correlations may be 

related to subject's dislike of the PANAS scales, as 

indicated by their negative remarks and frequent refusal to 

complete the scales that resulted in missing data. 

Exploratory factor analysis was conducted on the ENV 

scales as a method to support construct validity. Principal

Components factor analysis, Varimax rotation, extracted two 

factors. Factor 1 had an Eigenvalue of 2.85, which explained 

35.6 percent of the variance. Factor 2 had an Eigenvalue of 

1.53 and explained an additional 19.1 percent of the 

variance. Total explained variance by this two factor 

solution was 54.8 percent. Items 1 to 4 loaded onto Factor 1 

and had factor loadings between .73 and .85. Item 5 did not 

have a .20 difference between its factor loadings. Items 6, 

7 and 8 loaded unto Factor 2 and had loadings between .53 

and .72. 

confirmatory factor analysis was conducted on the EPI 

scale using Principal-Components analysis, Varimax rotation, 

as a method to support construct validity. A two factor 

solution was extracted which supported the theoretical 
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subscale structure. Factor 1 (Routines subscale) had an 

Eigenvalue of 3.30, which explained 33 percent of the 

variance. Factor 2 (Immediacy subscale) had an Eigenvalue of 

2.16, which explained an additional 21.6 percent of the 

variance. The total explained variance for the two factor 

solution was 54.6 percent. The factor loadings for both 

factors were between .60 and .81. Factor loadings had at 

least a difference of .20 between the factors (Verran, 

1990). 

Confirmatory factor analysis was conducted on the IPH 

scale using Principal-Components analysis, Varimax rotation, 

as a method to support construct validity. A two factor 

solution was extracted which supported the theoretical 

structure of the scale. Factor 1 (cognition) had an 

Eigenvalue of 5.85, which explained 34.4 percent of the 

variance. Factor 2 (Sensation) had an Eigenvalue of 2.47, 

which explained an additional 14.6 percent of the variance. 

Total explained variance for the two factor solution was 49 

percent. Factor loadings for Factor 1 were between .48 and 

.83. The loadings for Factor 2 were between .33 and .75. 

There was at least a .20 difference between the majority of 

loadings for both factors. Two items, having less than a .20 

difference between factors, were from the EN subscale. 

The lIS scale was correlated with PC subscale of the 

IPH as a method to support construct validity. A moderate 



positive correlation (r = .33; P < .001) was found. The 

coefficient of determination (.1089) indicated that only 

10.89 percent of the variance in the PC subscale can be 

predicted from the lIS score. 

Summary 
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The sample for this study was comprised of 359 

subjects: 104 males and 255 females. The average age of the 

subjects was 42 years. The average body mass index was 25.1, 

which is just beyond the cutoff point that designates a 

normal weight (BMI = 20 - 25). 

The major finding of this study was the strong 

relationship between the linear composite of the 

physiological context and the emotional context and the 

cognitive struggle component of perceived hunger. Fifty

eight percent of the variation in the cognitive struggle 

component of perceived hunger was accounted for by the 

degree of adiposity and negative emotions. 

Several relationships emerged that may be described as 

trends. First, 21.7 percent of the variance in the enhancers 

component of perceived hunger can be accounted for by the 

linear composite of the emotional context, the environmental 

context and the immediacy component of the established 

patterns context. Second, 19.3 percent of the variance in 

the perceived changes component of perceived hunger can be 



accounted for by the linear composite of the immediacy 

component of the established patterns context, the 

environmental context, the physiological context and the 

emotional context. 
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When the subjects were categorized into four groups, 

according to their degree of adiposity, significant 

differences were found among these groups in their 

perception of the components of perceived hunger. 

significant differences existed between the normal weight 

group (BMI = 20 - 25) and the overweight group (BMI = 25.1-

27), and the normal weight group and the obese group (BMI > 

27) in the perception of perceived changes component of 

perceived hunger. significant differences also existed 

between the overweight and underweight (BMI < 19.9) groups, 

the obese and underweight groups, the obese and normal 

weight groups, and the obese and overweight groups in their 

perception of intensity of cognitive struggle component of 

perceived hunger. There were no statistically significant 

differences between the weight groups in their perception of 

intensity of the enhancers component of perceived hunger. 

Post hoc analysis revealed that statistically 

significant differences existed in the age of the subject 

and their perception of components of perceived hunger. 

Specifically, significant differences existed between the 

young adult (18 - 20 years) and the older adult (51 - 82 
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years) in their perception of perceived changes component of 

perceived hunger. Also, significant differences existed 

between the young and older adult, the young and middle 

adulthood group (31 - 50 years) in the.ir perception of the 

intensity of the enhancers component of perceived hunger. 

In addition, statistically significant differences existed 

between gender and the perception of all components of 

perceived hunger. 

The psychometric properties of the instruments used in 

this study were discussed. Generally, all instruments met 

the expectations of immature scales. 
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DISCUSSION OF FINDINGS 
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"Unfortunately, in feeding behavior as in other instances, 

this cognitive guidance of behavior added to or sUbstituted 

for the 'wisdom of the body' is not always necessarily 

beneficial." 

(LeMagnen, 1986, p. 122) 

The major purpose of this study was to examine the 

relationships among the components of perceived hunger and 

its correlates in healthy adults. A discussion of the 

results of this study are presented in Chapter 5. The 

limitations of the study and the directions for future 

research are addressed. The theoretical and methodological 

issues inherent to this study are discussed. In addition, 

the implications of the findings to nursing are also 

discussed. 

Discussion of the Sample 

The salient characteristics of the sample are discussed 

at this point because they provide the context within which 

the study variables were examined. The sample was comprised 

mainly of females, a finding which is consistent with the 

literature. Since adult females are the most frequent 

subjects who seek treatment (Ganley, 1988), they comprise 
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the samples of most of the studies reported in the 

literature. From an analysis of seven studies, focusing on 

populations of normal weight, Stunkard and Wadden (1990) 

concluded that almost all of the reports dealt exclusively 

with women, reflecting stronger gender difference in concern 

with eating behavior (p. 81). 

Most subjects had completed post-secondary education. 

The annual household income reflected that the majority of 

the subjects were from middle to upper-middle class 

socioeconomic status. since the majority of this sample was 

comprised of females, socioeconomic status is important to 

consider because of speculations that more emotional and 

psychological factors are associated with obesity among 

middle- and upper-middle class women because of the strong 

social stigma against obesity (Ganley, 1989). 

The mean body mass index (BMI), indicative of degree of 

adiposity, of the subjects was 25.2, which is slightly 

greater than the normal range, according the Canadian 

Guidelines for Healthy Weights (1988). Almost 42 percent of 

the subjects had body mass index that was greater than 

normal. This finding was comparable to population statistics 

(46%) for the region of Canada in which the study was 

conducted (Canadian Guidelines for Healthy Weights, 1988). 

Twenty-five percent of the subjects were categorized as 

obese, which was slightly lower than the population 



statistics (30%) for the region of Canada in which this 

study was conducted (Canadian Guidelines for Healthy 

Weights, 1988). 
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Approximately 73 percent of the subjects indicated they 

were not trying to lose weight; the remaining 27 percent 

reported restricting their intake in an attempt to lose 

weight. Almost 83 percent reported that their weight had 

been stable over the past year. Weight stability is an 

important consideration because eating patterns and 

emotional responses may differ from those during periods of 

active weight change (Ganley, 1989). 

Overview of the Conceptual Framework 

The conceptual framework for this study was comprised 

of five independent variables, the contextual factors, and 

three dependent variables, the components of perceived 

hunger. The independent variables were the physiological 

context, emotional context, environmental context, and 

established patterns, which was composed of an immediacy and 

a routines component. The dependent variables were the three 

components of perceived hunger: perceived changes, cognitive 

struggle and enhancers. Perceived changes reflects the 

sensations component of perceived hunger and cognitive 

struggle and enhancers reflects the cognition component of 

perceived hunger. 
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This study addressed three research questions. The 

first question was: What are the relationships among 

contextual factors and the components of perceived hunger in 

healthy adults? The second question was: What are the 

differences between normal weight and overweight individuals 

in their perception of hunger? The third research question 

was: What is the multivariate relationship between each of 

the contextual factors and perceived hunger? 

Relationships Among contextual Factors 

and Perceived Hunger 

Although the relationships between the contextual 

factors and sensations and the contextual factors and 

cognition will be discussed separately, sensations ~nd 

cognition are interrelated variables. 

contextual Factors and Sensations 

Perceived changes. 

Weak, although statistically significant, relationships 

existed among the contextual factors and the sensations 

component of perceived hunger, as measured by the perceived 

changes subscale (Table 5). An inverse correlation was found 

between the physiological context, measured by Body Mass 

Index, and perceived changes component of perceived hunger, 

indicating that as the degree of adiposity increased the 

perceived bodily sensations labelled as a need to eat 

decreased. The remaining correlations were positive, 
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indicating that as the intensity of negative emotions, 

environmental factors, or established patterns increased so 

did the intensity of the perceived bodily sensations 

labelled as a need to eat. 

Results from the stepwise multiple regression analysis 

(Table 13) revealed that the immediacy component of 

established patterns was the first variable to enter the 

equation, followed by the environmental factors, 

physiological factors (BMI) , and emotional factors. The 

routines component of established patterns did not enter 

into the equation. Only 19.31 percent of the variance in the 

sensations component of perceived hunger could be accounted 

for by the linear composite of the immediacy component of 

established patterns, the environmental context, the 

physiological context, and the emotional context. Thus, 81 

percent of the variance in the perceived changes component 

of perceived hunger is accounted for by other variables not 

addressed in this study. 

Although the above findings do not indicate strong 

linear relationships among sensations of perceived hunger 

and the contextual factors, they do reflect a trend that is 

supported by the theoretical framework of this study. 

Experiencing hunger in response to established patterns, 

such as eating soon after arriving home from work or eating 

snacks between meals, negative mood states, or social 



activities may be the result of learning (Bruch, 1974; 

Herman & Polivy, 1980; Herman & Polivy, 1980a; LeMagnen, 

1986; Rodin, 1985). 
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In addition, aspects of the cephalic phase hypothesis 

(Powley, 1977; Rodin, 1985) support the relationship among 

the immediacy component of established patterns, the 

environmental context, and perceived hunger. Robbins and 

Fray (1980) purport that increased attention to food and 

food-related stimuli in response to activating circumstances 

(i.e.: established patterns, negative emotions, or 

environmental factors) may produce metabolic effects which 

normally prepare the organism for eating. These metabolic 

effects induce a state that becomes indistinguishable from 

"natural hunger" (Robins & Fray, 1980, p.126). Natural 

hunger in this context meant hunger that is totally 

dependent on nutrient depletion. Robbins and Fray (1980) 

concluded that for both normal weight and obese individuals 

internal cues of nutrient deprivation are not easily 

discriminable and may play a relatively minor part in the 

control of food intake. Eating habits are largely dictated 

by social or environmental factors and humans tend to eat at 

specific times (Robins & Fray, 1980). 

The inverse relationship between the physiological 

context, as measured by BMI, and the perceived hunger 

component of perceived hunger was further examined to 
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determine whether differences existed between normal weight 

and overweight SUbjects. Results of one-way analysis of 

variance between degree of adiposity and the perceived 

changes component of perceived hunger indicated 

statistically significant differences existed in the 

perception of bodily changes denoting hunger between 

individuals who were normal weight and those whose weight 

was greater than normal. The normal weight individuals had 

a stronger perception of perceived changes than did the 

group of individuals whose weight was greater than normal. 

This finding continued to be supported when the subjects 

were subdivided in to four groups according to their degree 

of adiposity. Examination of the data using boxplots 

(Figure 19) and visual inspection revealed that the subjects 

who were categorized as being underweight or normal weight 

had a stronger perception of perceived bodily changes 

denoting hunger than did the overweight or obese subjects. 

These findings are congruent with the inverse bivariate 

relationship, albeit weak, between the physiological 

context, measured by degree of adiposity, and perceived 

changes. 

Empirical support exists for the relationship between 

degree of adiposity and the perceived changes component of 

perceived hunger. Bruch (1969) found that fasting obese 

women usually failed to report an awareness of hunger 
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sensations, whereas fasting nonobese women reported a 

feeling of emptiness in their stomach as an indicator of 

hunger. Bruch (1969) did not report the parameters that 

delineated obese women from non-obese. Bruch (1969) 

concluded that the difference in perception of hunger 

between the obese and non-obese could be the result of 

inappropriate learning that resulted in an inability to 

recognize and differentiate hunger (the urge to eat) from 

signals of bodily discomfort that have nothing to do with 

food deprivation (p. 94). The inverse relationship between 

degree of adiposity and perceived bodily changes denoting 

hunger found in this study support Bruch's (1969) finding. 

However, the weak negative relationship found between degree 

of adiposity and perceived bodily changes denoting hunger 

does not support Rodin's (1985) hypothesis that obese 

individuals experience more hunger because of their 

hyperinsulinemic state than do lean individuals. Further 

research that examines the relationship among physiological 

parameters, such as blood glucose, insulin, and free-fatty 

acid levels, and the degree of adiposity and perceived 

hunger are needed in order to test Rodin's hypothesis. 

Descriptors of perceived hunger. 

Feelings of calmness or warmth were the most intensely 

perceived sensations when the participants described how 

they felt "right now". These sensations are considered to 
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be descriptors of satiety rather than hunger (Monello & 

Mayer, 1967). Because nearly two thirds of the subjects had 

eaten within three hours of responding to the survey, the 

finding is not unexpected. Hunger is reported to increase 

with the amount of time that has passed during the inter

meal interval (LeMagnen, 1986; spritzer & Rodin, 1981). 

Emptiness in the stomach was the most intensely 

perceived sensation that can be attributed to perceived 

hunger. sensations such as feeling fatigued or tired could 

be attributes of either perceived hunger or satiety. The 

remaining sensations (Table 6) can be considered attributes 

of perceived hunger but are weak in intensity (nauseated: 

mean = 7.20; to restless: mean = 20.95). These findings are 

consistent with those of similar studies (Harris & Wardle, 

1987; Monello & Mayer, 1967) in which no dominant 

constellation of hunger sensations emerged. Spritzer and 

Rodin (1981) concluded that large individual differences 

exist in the conditioned cues people report as signals of 

hunger. 

contextual Factors and Cognition 

cognitive struggle. 

The strongest bivariate relationship (Table 5) was 

found between the emotional context and the cognitive 

struggle component of cognition. This finding indicates that 

as the intensity of the individual's negative emotions 
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increases, the intensity of their cognitive struggle in 

relation to their need to eat also increases. A moderate 

positive significant relationship (Table 5) was found 

between the immediacy component of established patterns and 

cognitive struggle component of cognition. This finding 

indicates that as the strength of habits or patterns, such 

as needing to eat when one arrives home from work or eating 

as soon as one feels hungry, increases so does the intensity 

of cognitive struggle. A moderate significant relationship 

(Table 5) was also found to exist between the degree of 

adiposity and the cognitive struggle component of cognition, 

indicating that the greater the degree of adiposity, the 

greater the intensity of cognitive struggle. A weak but 

significant relationship (Table 5) was found to exist 

between environmental factors and the cognitive struggle 

component of cognition. This finding indicates that the need 

to eat with others or to be involved in social activities 

involving food increases as the intensity of cognitive 

struggle increases. No significant relationship was found 

between the routines component of established patterns and 

the cognitive struggle component of cognition. 

In the stepwise multiple regression analysis the 

emotional factor was first to enter into the equation and 

accounted for 54 percent of the explained variance in 

cognitive struggle. Physiological factors (BMI) entered 
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second into the regression equation and added another 4.2 

percent. No additional contextual factors entered into the 

equation. Therefore, 58.2 percent of the variance in the 

cognitive struggle component of perceived hunger is 

accounted for by the intensity of the individual's negative 

emotions and their degree of adiposity. Variables not 

addressed in this study accounted for the remaining 42 

percent of the variance in cognitive struggle. 

Of the relationships described above, only the 

relationship between the composite of negative emotional 

factors and degree of adiposity and cognitive struggle will 

be considered, as the remaining contextual factors were not 

found to be predictors of the cognitive struggle component 

of perceived hunger. The salient relationship, between the 

composite of negative emotional factors and degree of 

adiposity and cognitive struggle component of perceived 

hunger, is supported by the theoretical framework of this 

study. Theoretical underpinnings from the cephalic phase 

hypothesis (Powley, 1977), the restraint theory (Herman & 

Polivy, 1980), and the boundary model for the regulation of 

eating (Herman & Polivy, 1984) support the relationship 

between the composite of emotions and degree of adiposity 

and the cognitive struggle component of perceived hunger. 

The concept of restrained eating (Herman & Polivy, 

1980) shares some commonality with the concept of cognitive 
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struggle in that both reflect cognition which occurs prior 

to or at the commencement of ingesting food. Implicit in 

both restrained eating and cognitive struggle is the notion 

of "balancing of forces", feeling a ne,ed to eat and at times 

consciously resisting that need. The Restraint Scale (Herman 

& polivy, 1980) was developed as a means of operationalizing 

the concept of restrained eating, the major tenant of the 

Restraint Theory. Although the original intention of the 

Restraint Theory was to understand the eating behavior of 

obese persons, the Restraint Scale fails to predict this 

behavior (Ruderman, 1986; Stunkard & Wadden, 1990). The 

Restraint Scale is psychometrically sound when used with 

individuals of normal weight, but when used with overweight 

persons it is not (Ruderman, 1986; Stunkard & Wadden, 1990). 

Studies have been conducted which examine the effects 

of emotions on food ingestion in both normal weight and 

overweight individuals. These studies, however, do not allow 

the cognitive struggle component of perceived hunger to be 

extrapolated. 

From a review of 30 years of literature focusing on the 

relationship between emotion and eating in adult obesity, 

Ganley (1989) concluded that obese and normal weight 

individuals may often have similar eating patterns, but 

under certain stressful conditions the obese tend to eat 

more. Ganley (1989) also noted that the obese subjects who 
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ate in response to negative emotional states often seemed to 

eat in the absence of "perceived hunger" (p. 352). 

Unfortunately, Ganley (1989) does not define the term 

perceived hunger, but alludes to the physiological 

connotation of hunger. 

Robbins and Fray (1980) critically reviewed the 

commonly-held view that stress can elicit eating, and that 

eating is an attempt to reduce anxiety. They suggested that 

for both normal weight and obese individuals, stressors lead 

to the same internal response, which produces an increased 

reactivity to external events. Normal weight individuals, 

those who have learned to control their eating habits 

satisfactorily by a set of cues that consistently predict 

eating or by cognitive control, respond by directing their 

energies into other activities. The obese individual 

responds by turning to food (Robbins & Fray, 1980). They 

also suggested that a self-conscious obese person may be 

stressed by their own obesity and this stress may contribute 

further to their overeating. There were no parameters 

delineating obese from normal weight given by the authors. 

A study conducted by Slochower, Kaplan, and Mann 

(1981), with obese (N = 23) and normal weight ( N = 17) 

college females, found a significant relationship between 

both the intensity of anxiety and loss of control 

experienced by the obese student and the amount she ate 
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during high and low stress periods. The uncontrollable 

stress-eating relationship was powerful enough in the obese 

student to emerge even when the stress level was relatively 

low. 

Empirical support exists for the relationship between 

negative emotions, increased adiposity, and increased food 

consumption (Ganley, 1989; Slochower et al., 1981; Robbins 

& Fray, 1980), but only an allusion is made to the concept 

of cognitive struggle as defined for this study. For 

example, reference is made to the obese eating in the 

absence of perceived hunger (Ganley, 1989). Robbins and Fray 

(1980) referred to the cognitive control demonstrated by 

normal weight individuals and the stress of being obese. 

Slochower et al. (1981) referred to the loss of control 

experienced by the obese students. Therefore the findings 

from this study are not parallel to the existing literature, 

but go one step further in an attempt to quantify and 

measure the concept of cognitive struggle as a component of 

perceived hunger. Further research is required to acquire 

greater understanding of the nature and role of cognitive 

struggle, a component of perceived hunger, in healthy 

adults. 

The relationship between the physiological context and 

cognitive struggle component of perceived hunger was 

examined to determine whether differences existed between 
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normal weight and overweight subjects. A one-way analysis of 

variance was conducted between degree of adiposity (BMI) and 

the cognitive struggle component of perceived hunger (Table 

10). statistically significant differences in the 

perception of cognitive struggle denoting perceived hunger 

were found between individuals who were normal weight and 

those whose weight was greater than normal. The individuals 

whose weight was greater than normal had a stronger 

perception of cognitive struggle than did the group of 

individuals whose weight was normal. This finding continued 

to be supported when the subjects were subdivided in to four 

groups according to their degree of adiposity. The subjects 

were categorized as being underweight, normal weight, 

overweight, or obese. One-way analysis of variance revealed 

that significant differences existed among the four groups 

(Table 11). Post hoc comparisons (Table 12) of the group 

means revealed that the obese experienced a greater 

intensity of cognitive struggle than did the underweight or 

normal weight individuals and the overweight experienced a 

greater intensity of cognitive struggle than did the 

underweight individuals. No statistically significant 

differences were found between the underweight and normal 

weight individuals. The data were also examined using 

boxplots (Figure 20) and visual inspection revealed findings 

congruent with the post hoc comparisons. 
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Theoretical underpinnings from the cephalic phase 

hypothesis (Powley, 1977), the restraint theory (Herman & 

Polivy, 1980), and the boundary model for the regulation of 

eating (Herman & Polivy, 1984) support the relationship 

between the degree of adiposity and the cognitive struggle 

component of perceived hunger. However, a paucity of 

empirical support for this relationship exists. Robbins and 

Fray (1980) allude to the fact that internal stress exists 

in the obese, which is a reflection of cognitive struggla. 

Stunkard and Wadden (1990) found no differences in their 

concept of cognitive restraint between obese individual who 

were not in a weight loss program and normal weight 

individuals. However, the referent used by Stunkard and 

Wadden (1990) to estimate cognitive restraint is not 

comparable to the referent used in this study to measure 

cognitive struggle. Polivy and Herman (1985) refer to the 

cognitive controls that exist in the mind of a dieters and 

individuals who are binge eaters, but the referent they use 

to estimate restrained eating is similar to the one used by 

Stunkard and Wadden (1990) and not the referent used to 

measure cognitive struggle in this study. Therefore, the 

findings from this study have gone one step further in an 

attempt to elicit and quantify and measure the concept of 

cognitive struggle as a component of perceived hunger. 

Further research is required to acquire greater 
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understanding of the nature and role of cognitive struggle, 

a component of perceived hunger, in healthy adults. 

Enhancers. 

Most of the bivariate correlatio~s (Table 5) between 

the contextual factors and the enhancers component of 

cognition, measured by enhancers scale, were found to be 

statistically significant, and moderately correlated. A weak 

bivariate relationship was found between established 

patterns and enhancers. No significant bivariate 

relationship was found to exist between the physiological 

context and enhancers. The results from the stepwise 

multiple regression analysis (Table 15) revealed that the 

emotional factors was the first variable to enter the 

equation, followed by the environmental factors, and the 

immediacy component of the established patterns factors. The 

physiological factors and routines component of established 

patterns did not enter into the equation. This finding 

indicates that factors such as a negative emotional state, 

social activities or the presence of others, and the need 

for immediate gratification for one's perceived hunger 

influence the individual's anticipatory thoughts about food. 

The linear composite of the emotional factors, environmental 

factors, and the immediacy component of the established 

patterns factors accounted for 21.69 percent of the variance 

in the enhancers component of perceived hunger. Thus, 78.31 
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percent of the variance in the enhancer score is accounted 

for by other variables not addressed in this study. 

The above findings indicate that less than one quarter 

of the variance in the enhancers is accounted for by 

negative emotions, environmental factors and feeling an 

immediate need for food. The fact that the physiological 

context did not account for any of the explained variance in 

the enhancer component of perceived hunger reflects an 

aspect that has not been shown in previous research. Prior 

studies (Robbins & Fray, 1980; Rodin, 1985) reported that 

physiological mechanisms can be activated in some 

individuals by simply looking at or thinking about food, 

which can lead to increased consumption and weight gain. 

The relationship between the physiological context and 

enhancers component of perceived hunger was examined to 

determine whether differences existed between normal weight 

and overweight subjects. No significant difference was found 

between normal weight and overweight individuals in their 

perception of intensity of the enhancer component of 

cognition. 

Findings related to the relationship between the 

contextual factors and the enhancers component of cognition 

must be interpreted with caution. The measures of internal 

consistency (Table 21) for the enhancers (EN) scale were 

acceptable for an immature scale (Cronbach's alpha = .76), 



177 

but item #15 (The manner in which food is presented enhances 

by desire to eat) had interitem correlations that were below 

.30. The remaining three items had interitem correlations 

between .30 and .70, an acceptable range (Gordon, 1968). 

However, when a confirmatory factor analysis was conducted, 

two (item #15 and item #14) of the four items making up the 

EN scale did not load cleanly (less than a .20 difference 

between the factor loadings) onto the factor representing 

"cognition". Therefore it is necessary to revise this 

instrument to increase its reliability and therefore its 

sensitivity, accuracy, and precision. 

Differences Between Perceived Hunger and Age 

Age was categorized into three groups that represented 

the stages of young, middle, and older adulthood. The 

results of a one-way analysis of variance found a 

significant difference between young and middle adulthood, 

and young and older adulthood in relation to their 

perception of hunger. Findings indicated that the intensity 

of bodily sensations that young adults perceived as hunger 

was greater than the intensity of sensations experienced by 

adults in the older adulthood group. This finding is not 

supported by the literature. A study conducted by Monello 

and Mayer (1967) found that young adolescent boys (age 11-

15) reported less intense sensations and feelings of hunger 



than did men. These authors did not report any parallel 

findings for females. 
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There were no significant differences among the three 

age groups and the cognitive struggle component of perceived 

hunger, indicating that all age groups experienced cognitive 

struggle with similar intensity in relation to perceived 

hunger. One-way analysis of variance conducted among the 

three age groups and the enhancers component of perceived 

hunger revealed that there were significant differences 

among the three age groups. The differences were found 

between young and middle adulthood, and young and older 

adulthood. The results of the one-way analysis of variance 

were supported by visual inspection of box plots (Figures 

22, 23, and 24). Findings indicate that the young 

experienced more anticipatory thoughts about food than did 

adults from both older age groups. Monello and Mayer (1967) 

reported that adolescent boys (age: 11-15) and girls (age: 

12 -17) were more preoccupied with thoughts of food than 

adult males (age: 20 -61) and females (age: 20-67). 

The findings from the Monello and Mayer's (1967) study 

provide some empirical support for the findings from this 

study related to age and perception of hunger, however the 

age categorization was not the same in both studies. 

Therefore, more research is needed to gain a more 
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perceived hunger. 

Differences Between Perceived Hunger 

and Gender 
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significant differences were found between males and 

females in their perception of perceived bodily changes 

denoting hunger, cognitive struggle, and perception of 

intensity of the enhancer component of perceived hunger. The 

intensity of perceived bodily changes denoting hunger, 

cognitive struggle, and perception of intensity of the 

enhancer component of perceived hunger was found to be 

greater in females than in males. The differences between 

males and females in their perception of bodily changes 

denoting hunger are consistent with the findings of Monello 

and Mayer (1967). Males more frequently reported gastric, 

mouth, head, throat, and over all body sensations. Females 

more frequently reported irritability and tenseness. The 

differences between males and females in their perception of 

the cognitive struggle component of perceived hunger could 

be related to the fact that greater societal pressure is 

exerted on females to be slender (Herman & Polivy, 1987). 

Perhaps, the fact that females experience more intense 

cognitive struggle than males could cause them to be more 

preoccupied with thoughts of food, which may explain why 

females had a higher mean score on the enhancers aspect of 
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the cognitive component of perceived hunger. Since there is 

a paucity of empirical support for the relationships between 

the contextual factors and perceived hunger when gender is 

considered, further investigations need to be conducted. 

Summary of Theoretical Issues 

The most important theoretical issue inherent to this 

study was the lack of conceptual clarity that exists in the 

literature regarding hunger; a concern expressed by other 

investigators (Blundell, 1980; Ganley, 1989; spritzer & 

Rodin, 1985). Dubin (1978) described concepts as the 

building blocks of theory. Therefore because of the lack of 

conceptual clarity for hunger, a theory describing hunger 

cannot be derived. 

A concept analysis of hunger (Watson, 1990b) was 

conducted as a first step in rectifying the dilemma that 

exists regarding the lack of conceptual clarity for the 

phenomenon of hunger (Chinn & Jacobs, 1987). Instruments, 

with sound psychometric properties, are needed to estimate 

the concept of hunger (Mishel, 1989). This study represents 

an early stage in the evolution of sound instruments which 

capture the meaning and complexity of human hunger. Further 

investigation of the instruments used (Index of Perceived 

Hunger and Index Of Intensity of sensations) is needed to 

ensure that the instruments are stable in different 

populations. Once reliable and valid instruments are 



available theoretical relationships can be tested and 

validated. 
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A second theoretical issue is related to the contextual 

factor described as established patterns and its 

relationship with perceived hunqer. Validation of 

relationship statements to provide empirical evidence that 

the relationships are accurate is an important aspect of 

theory development (Chinn & Jacobs, 1987). The concept of 

established patterns was estimated by two subscales: the 

. Immediacy (1M) subscale and the Routines (RO) subscale. Both 

subscales had satisfactory psychometric properties for an 

immature scale. However, the routines component of 

established patterns consistently did not enter any of the 

multiple reqression equations that emerqed as predictors of 

the components of perceived hunqer. Althouqh theoretical 

support for routines and habits influencinq eatinq behavior 

exists (Spritzer & Rodin, 1985; Robbins & Fray, 1980), 

perhaps the instrument (RO) used in this study did not 

capture the essence of the concept. Therefore, further 

clarification of the concept of the routines aspect of 

established patterns is required. 

Summary of Methodoloqical Issues 

Several methodoloqical issues were inherent in this 

study. The first issue is related to the psychometric 

properties of some of the instruments used in this study. 
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The Enhancers subscale (EN) of the cognitive component of 

perceived hunger had a Cronbach's coefficient alpha of .76, 

which met Nunnally's (1978) criteria (~ .70) for an immature 

scale. However, its estimates of internal consistent were 

weak. The inter item and item-to-scale correlations for items 

on the EN subscale did not consistently meet the criteria 

established by Gordon (1968) and Anastasi (1976). When a 

confirmatory factor analysis was conducted to estimate the 

construct validity of the EN subscale two (items #14 and 

#15) of the four items from the EN subscale did not load 

cleanly (items with less than a .20 difference between 

factors) onto the Cognition factor. One item (#15: The 

manner in which food is presented enhances my desire to eat) 

consistently failed to perform satisfactorily, therefore 

should be deleted or reworded. Therefore it is necessary to 

revise the EN subscale to improve its reliability, hence its 

sensitivity, accuracy, and precision. A consequence of the 

EN's poor psychometric properties is that the findings 

related to the relationship between the contextual factors 

and the enhancers aspect of cognition must be interpreted 

with caution. 

A second methodological issue is related to eliciting 

descriptors of perceived hunger. The Index of Intensity of 

sensations (lIS) was developed with the intent of describing 

the sensations associated with perceived hunger in healthy 
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adults. However, the most prevalent sensations were 

descriptors or satiety because the subjects had eaten within 

three hours of completing the lIS questionnaire. The 

descriptive correlational design of this study may have 

limited the extrapolation of stronger or more clearly 

delineated sensations of perceived hunger. The instructions 

asked the subjects to describe their state of perceived 

hunger "right now". There was no attempt to control for the 

length of time that had elapsed between eating events, 

therefore it was reasonable that the majority of the 

subjects ate within three hours of completing the 

questionnaire. Also, the immature instrument (Index of 

Intensity of Sensations; alpha = .83) used to collect the 

data may have lacked precision and accuracy (Mishel, 1989). 

For example, some subjects gave equal weighting to the 

sensations of warm and cold. Further investigation is needed 

to elicit perceived hunger sensations using a scale with 

sound psychometric properties. 

Implications for Nursing 

Implications for Nursing Theory / Science 

Results from this study will enhance the understanding 

of perceived hunger, thus advancing the conceptual 

clarification of the phenomenon of hunger in humans. 

Increased clarity of the concept of hunger will empower 

nurse scientists to develop a theory or theories that can be 
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used to explain and predict feeding behavior in humans. From 

this study it is clear that the concept of cognitive 

struggle has emerged as a salient aspect of perceived 

hunger; therefore, further concept clarification of this 

phenomenon needs to be conducted. 

Implications for Nursing Practice 

Results from this study will assist nurse-clinicians to 

recognize aspects of perceived hunger, such as cognitive 

struggle, and its relationships with contextual correlates, 

such as degree of adiposity, emotional state, environmental 

factors, and habits or rituals. Understanding the 

complexities of perceived hunger, particularly the cognitive 

struggle component, will assist nurse-clinicians to help 

clients achieve or maintain a healthy weight, or implement 

appropriate nursing interventions for individuals with 

dysfunctional eating patterns. The findings from this study 

will enhance the nurse's knowledge about the hunger 

experienced by patients with increased metabolic demands due 

to pathological problems. Findings from this study will also 

help the nurse understand the hunger experienced by patients 

who are allowed nothing by mouth, but who are receiving 

adequate nutrient replacement through artificial means. 

Implications for Nursing Research 

Replication of this study, with revised instruments is 

essential for the development of nursing theory. Additional 
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research is needed to examine hunger perception in 

individuals from various age groups, ethnic backgrounds, and 

pathological disorders. A different methodology needs to be 

used to extrapolate descriptors of perceived hunger. Also, 

investigation into the cognitive processes that occur when 

an individual experiences hunger needs to be conducted. 

Conclusion 

The most salient pattern described in this study was 

the relationship between the linear composite of negative 

emotional factors and degree of adiposity and the cognitive 

struggle component of perceived hunger. Although, other 

patterns were present they are indicative of trends only. 

The routine component of established patterns did not 

contribute to any of the patterns that emerged in this 

study. 

Significant differences were found between normal 

weight and overweight individuals, and normal weight and 

obese individuals in their perception of bodily changes 

denoting perceived hunger. significant differences were also 

found between underweight and overweight individuals, 

underweight and obese individuals, normal weight and obese 

individuals, overweight and obese and individuals in their 

perceptions of intensity of cognitive struggle. Degree of 

adiposity did not make a significant difference in the 



subject's perception of the intensity of the enhancers 

component of perceived hunger. 
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Post hoc analysis revealed that significant 

differences existed between young adulthood and older 

adulthood groups in their perception of bodily changes 

denoting perceived hunger. The young adulthood group 

experienced a greater intensity in their perception of the 

enhancer component of perceived hunger than did the middle 

or older adulthood groups. There were no differences in the 

perception of cognitive struggles among any of the age 

groups. In addition, females were found to experience all 

aspects of perceived hunger significantly more intensely 

than did males. 

In chapter 5, the results of this study were discussed. 

The limitations of the study and the directions for future 

research were addressed. The theoretical and methodological 

issues inherent to this study were discussed. In addition, 

the implications of the findings to nursing were also 

described. 
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APPENDIX A 

HUMAN SUBJECTS - EXEMPT STATUS 



Human Subject CommIttee 

May 23, 1991 

Lorraine A. Watson, RN 
College of Nursing 

THE UNIVERSITY OF 

ARIZONA 
HEALTH SCIENCES CENTER 

----

Arizona Health Sciences Center 

RE: PATTERNS OF PERCEIVED HUNGER IN HEALTHY ADULTS 

Dear Ms. Watson: 
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1690 N. Warr~n (Bldg. 526BI 
Tucson. ArIzona 85724 
(602) 626·6721 or 626·7575 

We received your above referenced project. Regulations published 
by the u.s. Department of Health and Human Services [45 CFR Part 
46.101(b)(3») exempt this type of research from review by our 
Committee. 

Consult your department chairman for approval, the requirement of 
a subjects I consent form and any other departmental guidelines. 

Thank you for informing us of your work. If you have any questions 
concerning the above, please contact this office. 

Sincerely yours, 

~ 'iCl~ ~~;S~CI:;w:;;e:i:.,. .. ~
William F. Denny, M.N. 
Chairman, 
Human Subjects Committee 

WFD:sj 

cc: Departmental/College Review Committee 
Anne Woodtli 
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APPENDIX B 

DISCLAIMER 
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Disclaimer 

PERCEIVED HUNGER IN HEALTHY ADULTS 

I am inviting you to participate in a study to determine 
how healthy adults describe hunger. By agreeing to complete 
the questionnaires in this package you are giving your consent 
to participate in this study. There are no inherent risks 
associated with your participation in this study. You are free 
to withdraw from the study at any time and you may choose not 
to respond to some of the questions asked on the 
questionnaires. Your name will not appear on any of the 
information collected. Only the investigator will have access 
to the information you provide on the questionnaires. Your 
questions will be answered upon your request. There are no 
direct benefits to you for participating in this study. 
Results of the study will be forwarded to you upon request. 
Approximately twenty minutes is required to complete the 
questionnaire. 

Thank you for your willingness to be involved with this 
research project. 

Principal Investigator 
Lorraine Watson, RN, PhD (candidate) 
telephone: (403) 286-7305 
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EMOTIONAL INDEX ID# __ 

INSTRUCTIONS: 
Please read each statement carefully before responding. Mark 
a straight line across the given line at the point which 
indicates how you feel about hunger. Your line can occur any 
place on the given line. 

For example: I like to eat ice cream. 

never always 

1. I eat when I feel bored 

never _________________________________________________ always 

2. I eat when I feel mentally exhausted 

never _________________________________________________ always 

3. When I am not feeling good about myself I tend to eat more 

never _________________________________________________ always 

4. My mood plays a role in how much food I eat 

never _________________________________________________ always 

5. When I feel stressed I tend to eat 

never _________________________________________________ always 

6. When I feel depressed I tend to eat 

never ___________________________________________________ always 

7. When I feel anxious I tend to eat 

never ___________________________________________________ always 

8. When I feel frustrated I tend to eat 

never ___________________________________________________ always 

9. I think I will feel better emotionally after I eat 
something 

never _________________________________________________ always 
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APPENDIX D 

POSITIVE AFFECT NEGATIVE AFFECT SCALES (PANAS) 
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POSITIVE AFFECT NEGATIVE AFFECT SCALES ID/ __ _ 

Instructions: 

The scale consists of a number of words that describe 
different feelings and emotions. Read each item and then mark 
the appropriate answer in the space next to that word. 
Indicate to what extant do you generally feel this way, that 
is, how you feel on the average. Use the following scale to 
record your answers. 

1 2 
very 
slightly 
or not 
at all 

a little 
bit 

interested 
--distressed 
--excited 
--upset 
--strong 
-guilty 
--scared 
--hostile 
--enthusiastic 
=proud 

3 
moderately " quite a 

bit 

irritable 
--alert 
--ashamed 
=inspired 

nervous 
--determined 
--attentive 
--jittery 
--active 
--afraid 

5 
extremely 

*Source: Watson, D., Clark, L. & Tellegen, A. (1988). 
Development and validation of brief measures of positive and 
negative affect: The PANAS scales. Journal of Personality and 
& Social Psychology, 54(6), p. 1070. 



APPENDIX E 

ENVIRONMENTAL INDEX (ENV) 

195 



196 

ENVIRONMENTAL INDEX I 0# __ _ 

INSTRUCTIONS: 
Please read each statement carefully before responding. Mark 
a straight line across the qi ven line at the point which 
indicates how you feel about hunger. Your line can occur any 
place on the given line. 

For example: I like to eat ice cream. 

never always 

1. I prefer to eat with others 

never always 

2. I think sharing food with others is an experience that 
bonds people together 

never always 

3. I find that situations where food and people are present 
provide comfort and pleasure 

never always 

4. The comfort I receive from eating in the presence of 
friends is greater than the comfort I receive from the 
food I eat 

never always 

5. I associate eating certain foods with particular 
activities or locations 

never always 

6. The amount I eat depends upon the amount eaten by those 
around me 

never always 

7. Eating with my family is chaotic 

never always 

8. I eat more when my food is prepared for me. 

never always 
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ESTABLISHED PATTERNS INDEX 10# __ _ 

INSTRUCTIONS: 

Please read each statement carefully before responding. Mark 
a straight line across the given line at the point which 
indicates how you feel about hunger. Your line can occur any 
place on the given line. 

For example: I like to eat ice cream. 

never always 

1. As soon as I arrive home from work/school I have to have 
something to eat 

never always 

2. I like to have a snack between meals 

never always 

3. For me eating relieves the tension or monotony of a 
situation 

never always 

4. For me eating designated meals is part of a routine or 
expectation 

never always 

5. I plan my activities around my scheduled meal times 

never always 

6. As soon as I feel hungry I eat 

never always 

7. I feel food is more enjoyable when time is set .aside to 
eat 

never always 

8. The time of day can be a cue for me to eat 
never ________________________________________________ always 
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9. I find that there are times of the day during which I 
prefer to eat 

never always 

10. I eat my meals at the same time each day 

never always 
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INDEX OF PERCEIVED HUNGER ID# __ _ 

INSTRUCTIONS: 
Please read each statement carefully before responding. Mark 
a straight line across the given line at the point which 
indicates how you feel about hunger. Your line can occur any 
place on the given line. 

For example: I like to eat ice cream. never ________________________________________________ always 

1- When I feel hungry I feel like my stomach is empty 

never always 

2. I feel weak when I am hungry 

never always 

3. I become irritable when I am hungry 

never always 

4. I feel dizzy when I am hungry 

never always 

5. I feel tired (fatigued) when I am hungry 

never always 

6. I love to eat but I hate what food does to my body 

never always 

7. I get a great deal of comfort from food 

never always 

8. I tend to eat "forbidden" foods when I am alone 

never always 

9. I feel guilty when I eat food that I know is not "good" 
for me 
never ________________________________________________ always 
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10. I feel angry with myself when I eat too much 

never always 

11. I feel frustrated because I am not able to control my 
weight 

never always 

12. When I am hungry my mind dwells on what kind of food(s) 
will satisfy my need to eat 

never always 

13. When I start to feel hunger sensations I start to imagine 
what foods I would like to eat 

never always 

14. I seem to enjoy food more when I have been thinking about 
the particular food I am eating 

never always 

15. The manner in which food is presented enhances my desire 
to eat 

never always 

16. I become impatient when I am hungry 

never always 

17. I have-,'cH.fficulty controlling my food intake because food 
provides a means of comfort 

never always 
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INDEX OF INTENSITY OF SENSATIONS 
10# __ _ 

INSTRUCTIONS: 

I would like to find out how you would describe your hunqer 
riqht now. Hunger refers to the feelings or sensations you 
have when you feel you need to eat. The sensations or feelings 
associated with hunger can be different for each individual 
and may vary for each individual. 

Complete the questionnaire by placing a mark, a short straight 
line, through the line between the descriptors of the scale. 
Below are two examples of how you might respond to a question. 
For the first question I would place my mark at the end of the 
line indicating I do not feel hot at all. 

I feel hot. none __________________________________________________ strong 

For the second question, I have placed my mark closer to the 
opposite end because I am feeling very exhausted, but not as 
exhausted as I have ever been. 

I feel exhausted. none __________________________________________________ strong 

Riqht now I feel: 

1. like there is nothing in my stomach. 
none ___________________________________________________ strong 

2. cold. 
none _________________________________________________ strong 

3. fatigued. 
none ___________________________________________________ strong 

4. restless. 
none __________________________________________________ strong 

5. excited. 
none _________________________________________________ strong 

6. depressed. 
none _________________________________________________ strong 
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7. nervous. 
none strong -------------------------------------------------

8. calm, relaxed. none _________________________________________________ strong 

9. nauseated. none _________________________________________________ strong 

10. aching in my stomach. 
none~ _______________________________________________ ,strong 

11. rumbling in my stomach. none _________________________________________________ strong 

12. like my mouth has an unpleasant taste. 
none~ _______________________________________________ strong 

13. that my mouth feels dry. 
none~ _______________________________________________ ,strong 

14. that my mouth is salivating. none _________________________________________________ strong 

15. I have a headache. 
none~ _______________________________________________ strong 

16. dizzy, light-headed. 
none~ _______________________________________________ strong 

17. faint. none _________________________________________________ strong 

18. weak, shaky. none _________________________________________________ strong 

19. tired, sleepy. none _________________________________________________ strong 

20. warm. none _________________________________________________ strong 

21. irritable. 
none~ _______________________________________________ strong 



22. How long has it been since 
(Select the closest time) 
30 minutes (1/2 hour) 
60 minutes (1 hour) 
90 minutes (1 1/2 hour) 
120 minutes (2 hours) 
180 minutes (3 hours) 
240 minutes (4 hours) 
longer than 4 hours 

206 

you have had something to eat 

(How long has it 
been? ) 

23. After completing the questionnaire, did you (select one) 
- eat a snack? Yes No 
- eat a meal? Yes--- No---
- eat nothing? Yes--- No---

24. If you experience any other sensations or feelings that 
you associate with hunger please describe them below. 

none. _________________________________________________ strong 
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DEMOGRAPHIC INFORMATION 10# __ 

1. Age: 

2. Height: 

3. weight: 

4. Gender: 
male 
fema"':'"l-e-----

5. Marital status (circle one) 
1. single 
2. married 
3. separated 
4. divorced 
5. widowed 

6. Type of housing (circle one) 
1. house 
2. condominium 
3. apartment 
4. trailer park 
5. other (specify) ________ __ 

7. Who do you live with (circle all that apply) 
1. spouse/significant other 
2. children 
3. other relatives 
4. non-related person(s) 
5. no one else 

8. Highest level of education (circle one) 
1. some grade school 
2. completed grade school 
3. some high school 
4. completed high school 
5. some college 
6. completed college 
7. some graduate work 
8. completed a graduate degree 
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9. Employment status (circle one) 
1. employed full time 
2. employed part time 
3. unemployed 
4. disabled 
5. full time homemaker 
6. other 

10. Estimated yearly household income (circle the best 
answer) 
1. less than $10,000.00 / year 
2. $10,000.00 - $19,999.99 / year 
3. $20,000.00 - $39,999.99 / year 
4. $40,000.00 or greater I year 

11. How would you describe your physical health? (circle one) 

12. 

1. excellent 
2. very good 
3. good 

fair 
poor 

4. 
5. 

Do 
1. 
2. 
3. 
4. 
5. 

you consider yourself to be (circle one) 
underweight 
normal weight 
overweight 
obese 
If you responded to either #3 or #4 how old were you 
when your weight problem began? __________________ __ 

13. What time of the day do you usually feel the hungriest 
(circle one) 
1. morning (S-10am) 
2. midmorning (10-12noon) 
3. lunchtime (12-2pm) 
4. afternoon (2-6pm) 
5. supper/dinnertime (6-Spm) 
6. evening (S-llpm) 
7. all day long 

14. Are you responsible for preparing most of the meals in 
your household? (circle one) 
1. No 
2. Yes 
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15. Have you undergone any of the following (circle as many 
as applicable) 

16. 

1. 'hysterectomy (removal of your uterus/womb) 
2. oophorectomy (removal of your ovaries) 
3. natural menopause / change 
4. not applicable 

Do 
1. 
2. 
3. 
4. 
5. 
6. 

you take: (circle the ones that apply to you) 
insulin 
chemotherapy drugs 
hormone pills 
thyroid medications 
appetite suppressants 
no prescribed medications 

17. Does your level of hunger increase during your menstrual 
cycle? 
1. Not applicable 
2. No 
3. Yes, please describe the changes you notice and 

indicate when in your cycle your level of hunger 
changes. 

18. Has your weight been fairly stable over the past year? 
1. Yes 
2. No, please describe your weight changes and the 

reasons why you think these changes have occurred. 

19. Are you currently suffering from: 
1. anorexia nervosa 
2. bulimia nervosa 
3. none of the above 

20. Are you currently restricting your caloric intake in an 
attempt to lose weight? 
1. No 
2. Yes, please describe the type of weight reduction 

regime in which you are participating. 

21. Do you smoke cigarettes? 
1. Yes 
2. No, if you have quit recently, have you noticed a 

change in your hunger - please describe the changes. 

22. Do you consume more than one alcoholic beverage per day? 
1. Yes 
2. No 
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INSTRUCTIONS TO PARTICIPANTS 

For participants who will have direct access to the Principal 
Investigator: 

1. Please read the instructions for each questionnaire 
carefully and proceed accordingly. 

2. When you have completed the questionnaire place it in the 
self addressed envelop and return to the Principal 
Investigator. 

For participants who will be using the Canadian Postal system: 

1. Please read the instructions for each questionnaire 
carefully and proceed accordingly. 

2 • When you have completed the questionnaire place it in the 
self addressed stamped envelop and place in the mail. 

For participants who will be using the University of Calgary 
mail system: 

1. Please read the instructions for each questionnaire 
carefully and proceed accordingly. 

2. When you have completed the questionnaire place it in the 
self addressed envelop and place in the University mail 
system. 
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