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ABSTRACT 

The objective of this dissertation is to investigate the difference between 

behavior as it is reported and actual behavior as detennined through material 

behavioral remains (garbage). The goal was to then use this knowledge to provide 

insight into what archaeologists were viewing in their data in relation to meaning, 

perception and behavior. Four studies were conducted. The first study looked at 

caries prevalence in relation to numerous variables (fluoride, milk consumption, 

sugar consumption, brushing rates, antibiotic use, school fluoride programs, and 

school lunch programs) most of which were measured through materials means in 

order to determine if different conclusions would be reached in comparison to 

traditional findings based on reported behavior. The second and third studies 

looked at reported versus actual use in relation to a number of sociometric and 

lifestyle/attitude variables. The fourth study compared different kinds of reported 

behavior to actual behavior in conjunction with aspects of the meaning system 

(values and attitudes). The findings of these studies generally indicate that (1) 

everyday mundane behavior is guided by a realm that is not accessible and (2) 

behaviors that are cognized are guided by a realm that is accessible and is the 

reality we perceive. The implications for archaeology include (1) meaning is not 

well reflected in everyday mundane behavior (the bulk of behavior archaeologists 

study) and (2) behaviors where meaning guides actual behavior are those behaviors 

that culture stresses as important to cognize. 
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CHAPTER ONE: TI-lE QUESTION OF MEANING IN ARCHAEOLOGY 

INTRODUCTION 

The pursuit of meaning from archaeological data has been a hotly debated 

subject. The fact is that through much of the recent history of archaeology, a 

central concept has been the belief that the study of the material remains of a 

culture provides access to some fonn of what was in people's heads. Archaeologists 

often refer to what is in people's heads as ideology or meaning. This Chapter will 

illustrate that what constitutes meaning in archaeology is so diverse that the tenn 

is only useful in the specific work in which it is used. 

In the 1920s and 1930s it was recognized that ideology and meaning affected 

material remains but these components were usually dismissed as unlmowable. 

Childe's statement about ideology during the neolithic revolution expresses this 

view: 

The new forces controlled by man as the result of the Neolithic revolution 
and the knowledge gained and applied in the exercise of the new crafts must 
have reacted upon man's outlook. They must have modified his institutions 
and his religion. But precisely what fonn neolithic institutions and beliefs 
assumed is unknowable [Childe 1951:82]. 

During the Classificatory-Historical Period, using the historical scheme 

presented by Willey and Sabloff (1980), artifact traits were seen as the product of 

cultural ideology but the ideals, values, and beliefs (the meaning system) behind the 
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production of these traits were viewed as unknowable. If meaning was considered 

as knowable it was equated with religion (Willey 1976; Coe 1981). 

The "new" archaeologists, such as Lewis Binford, presented the concept of a 

knowable meaning system within the concept of a cultural system. The cultural 

system was seen as consisting of three subsystems: ideology and social structure and 

economic (Binford 1968). The ideology subsystem was relegated to an insignificant 

position because it was thought to be underrepresented in archaeological data 

(Zubrow 1972:184-85). Some "new" archaeologists attempted to view meaning 

systems as reflected in social interaction (Willey and Sabloff 1980: 198-200; Zubrow 

1972:201-202). Works such as those by Whallon (1968) and Rathje (1970, 1973) 

looked at social status while those of Hill (1968) and Longacre (1968) investigated 

marital residence patterns. These studies viewed meaning as reflected in social 

interaction, but did not attempt to directly elicit the meaning itself. 

Some of the earliest calls for considering meaning systems in archaeological 

studies were archaeologists studying ancient civilizations (Coe 1968a, 1968b; Willey 

1971:108). These works proposed the acceptance of meaning systems, mainly 

religion and cosmology, as an important and potentially causative influence in state 

development (Willey 1977; Marcus 1978). The call for meaning systems as a focus 

for archaeological studies appeared in the works of Keatinge (1981), Coe (1981), 

and Freidel (1981). These studies proposed religious ideology as a pivotal factor 

in the rise of states. Studies considering the interplay of meaning systems with 
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other parts of the cultural system appear in the study of the Aztec and Inca Empires 

(Demarest and Conrad 1983), China (Chang 1983), and Mesopotamia (Yoffee 1983, 

1988). 

One group of archaeologists investigating ideology and meaning systems 

attributes their perceptions to Marxist theory (Pearson 1984; Kristiansen 1984; 

Miller and Tilley 1984; Kus 1984). The importance of meaning systems for these 

archaeologists is the role it plays in the legitimization of power in social systems 

(Spriggs 1984:4). 

One faction of archaeologists investigating meaning study art as stylistic 

behavior and visual communication (Conkey 1987; Lewis-Williams and Dowson 

1988). The direction of these studies has been successful but " .. .induction of 

meaning, has run into snags, for it is logically impossible to induce meaning from 

numerical rock-art" (Lewis-Williams and Dowson 1988:201). The use of 

ethnographic analogy to determine meaning has its own problems (Wylie 1985). 

This group has yet to consolidate agreement on how to derive meaning from the art 

of ancient societies and some have concluded that it may not be possible (Lewis

Williams and Dowson 1988:201). 

The most vocal and visible group of archaeologists studying meaning today 

are "post-processualists," the group gaining wide visibility owing mainly due to the 

productiveness of Ian Hodder (1982a, 1982b, 1982c, 1985, 1986, 1987a, 1987b, 

1989, 1991, 1992) and his students. Post-processualists have taken a stance that 
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meaning and ideology should be the center of archaeological study. 

With the importance of meaning and ideology being stressed in archaeology, 

three important questions about whether meaning and ideology should be important 

in archaeology arise. First, is whether the search for meaning, in and of itself, will 

contribute to archaeological research. The second question is whether borrowing 

concepts from other fields will help to develop an understanding of meaning. The 

third and most pervasive question is whether meaning can be derived from the 

material remains of society. 

The first issue, whether the search for meaning will contribute to 

archaeological research, will not be dealt with here. The issue appears to me to put 

"the cart before the horse." How can we know how meaning will contribute to 

archaeology without first determining what part of meaning systems "might" be 

recovered from material data. 

Theory-borrowing forms the basis of most of the approaches to understanding 

meaning from material remains. The borrowing of concepts about meaning from 

other fields is not the basic problem at this juncture. Rather, the problems and 

issues arise from the lack of consideration of whether these theories can be 

reasonably applied to the material base archaeologists are forced to work from and 

the variety of societies that may have existed in the past, especially those societies 

which have no correlate with present societies. To date, archaeologists dealing with 

meaning have not provided an adequate methodological link between theories of 
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meaning and the material realities of the archaeological record (Kohl 1988; Yoffee 

1988; Conkey 1987; Spriggs 1984). 

The most serious question to be addressed is whether meaning can be 

recovered from archaeological context. The post-processualist concept that all 

material culture is meaningful has not been indicated in research. From studying 

objects in the systemic context it is known that some objects ~ meaningful and 

present messages. Wobst (1977) has shown this to be true with some highly visible 

objects in the use of boundary definitions between groups. The problem arises with 

the fact that not all objects or patterns that archaeologists can discern (the 

archaeological context) are always meaningful to people using the objects in the 

systemic context. rn a study of pottery decoration in an African group, David, 

Sterner, and Gavna (1988) found that informants were not aware of the 

associations between meaning and decorative elements the researchers found. 

Binford found that the patterns of bone dispersal in modem Eskimo hunting camps 

and the behavior these patterns reflected were an unknown to his informants 

(Binford 1976). 

Marxist archaeologists have been successful in methodologically tying their 

theoretical framework into patterns found in archaeological material, but this 

success has not been a result of their success in defining ideology in that material. 

They do try to reconstruct ideology, but this construction is couched in a larger 

theoretical framework that is applied to patterns that are archaeologically definable. 
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As discussed earlier, Marxist archaeologists have had to redefine many of their 

concepts so they could be applied to archaeological data. These concepts are often 

so altered that the concepts of production, interest groups, and ideology (Spriggs 

1984) could be applied without invoking Marxist theory as more than a reference. 

Works such as those by Willey (1977), Rathje (1972), Demarest and Conrad 

(1983), Yoffee (1988) are a few examples where ideology was considered without 

turning directly to Marxist theory. 

From this brief overview, the issue of what kinds of infonnation are available 

in archaeological data continues to be an open question. There is one central 

agreement throughout the archaeological community: that much of the 

archaeological record is a product of the brain since motor functions that control 

behavior cannot take place without orders that originate in the brain. The issue is 

centered on whether the aspect of the brain that is involved in creating 

archaeological data is rational (Cowgill 1993), non-rational, or even meaningful. 

The question then becomes what aspects of the brain are reflected in archaeological 

data. 

An understanding of what infonnation is available from archaeological 

material must come out of material studies themselves. It cannot come from tacking 

on theory, produced in other fields, to the patterns found in archaeological data. 

This is because archaeologists generally (ethnoarchaeology aside) deal with material 

data and not directly with intact cultural and behavioral systems. Other fields of 
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study may deal with material data, but it is not their expressed interest to 

understand cultural and behavioral systems using that material data. There is as yet 

little developed theory in tlus area, and the best way to develop the theory is 

through analysis of material data in relation to social information, mainly 

ethnoarchaeology. Archaeologists being material specialists as well as being trained 

in social sciences, such as cultural anthropology, sociology and history, are well 

trained to undertake a study where there must be access to aspects of the cultural 

system as well as the materials that people use. The answer to a coherent theory 

lies in studying contemporary situations where there is access to the conceptualized 

(cognized) world and simultaneously to the realm of archaeological data. It is in 

this research environment that theory can be most productively developed. 

Over the past fifteen years a number of studies conducted by The Garbage 

Project included the collection of informant testimony (how people report they 

behave) in conjunction with the same behavior evident in garbage (McGuire 1984; 

Rathje 1977, 1984, 1985; Rathje and Wilson 1987). The results of these studies 

are not only applicable to archaeology in trying to understand the relationship 

between behavior found in garbage (archaeological data) and behavior as recalled 

in peoples's minds and reported to interviewers, but can also be applied to looking 

at meaning. This includes how meaning is represented in reported behavior versus 

material culture (in this case garbage). In the context of studies conducted by The 

Garbage Project I define meaning as the system of values, attitudes, and beliefs 
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people have toward their behavior and the objects they use. 

A comparison of informant testimony and Garbage Project data reveals a 

discrepancy between what people say they do and what they actually do. This has 

been found to be true whether the behavior was the use of products containing 

household hazardous waste (Rathje, Wilson and Hughes 1987), recycling behavior 

(McGuire 1984), or food use (Dobyns and Rathje 1987; Johnstone 1986). 

A good example of reported behavior being different from behavior found in 

garbage is a study of household hazardous wastes use conducted in Marin County, 

California, located north of San Francisco (Rathje, Wilson and Hughes 1987). The 

household hazardous wastes found in peoples garbage did not correspond to what 

people said they discarded (Figure 1). People's reported discard of household 

hazardous wastes from a telephone survey administered by the Association of Bay 

Area Governments, in comparison to discard rates found in garbage, overestimated 

the disposal of three household hazardous wastes, chemical drain openers, motor 

oils, and paints/thinners, while underestimating six household hazardous wastes. 

Apparently people have a poor understanding of the household hazardous products 

they use and dispose of. 

The discrepancy between reported behavior and material behavior is found 

in items familiar in daily life: food. The Green Valley Study collected both reported 

and refuse food behavior for the same households over the same time period in a 

retirement community south of Tucson (Johnstone 1986). This study not only 
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looked at the difference between reported and refuse food use but also looked at 

food meaning. Food meaning was measured by looking at health values placed on 

different foods, whether the food was seen as healthy or unhealthy, in relation to 

the difference between reported food use and refuse food use. The Green Valley 

Study found that people overreported food they viewed as healthy (overreporting 

occurs when people report, in interviews or in diaries, using more of a food than 

garbage showed them using). People underreported their use of foods that were 

seen as unhealthy (underreporting exists when people say they used less of a food 

than was seen in their refuse). The Green Valley Results are an example of how 

meaning can be reflected in peoples' perceptions and reporting of behavior, but may 

not be reflected in material culture. In the Green Valley case people inflated in their 

memory the use of a food they viewed as healthy and deflated the use of a food 
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they viewed as unhealthy. Their actual use of a food being more or less than what 

they reported. 

Garbage Project studies have found that food health values, part of the food 

meaning system, can be reflected in material culture. A good example was found 

in the study of meat fat use (Dobyns and Rathje 1985; Rathje 1984; Rathje and Ho 

1987). In 1979, The Garbage Project began consistently recording and weighing 

the fat people cut off their meat. An analysis of the amount of fat being separated 

from meat showed a sharp increase in fat removal between 1982 and 1983 (Figure 

2). This increase in fat removal correlated well with the release of the National 

Academy of Science's report Diet Nutrition and Cancer (1983) on the health dangers 

of fat from red meat in diet and the media campaign by the American Heart 

Association to encourage people to decrease their fat intake. Here is an example of 

meaning--the importance of health in American culture (McGuire 1988, Miner 

1975)--affecting behavior and being reflected in material culture. 

The USDA NFCS Study is the most intensive research effort undertaken by 

the Garbage Project looking at reported food use versus food use recorded in 

garbage (Dobyns and Rathje 1987, Harrison and Ritenbaugh 1987, Hughes and Ho 

1987). This study was conducted for the United States Department of Agriculture, 

Nationwide Food Consumption Survey, in order to understand why there were 

discrepancies between two forms of reported food use in their 1977 study (Fratt 

1987). To look at this issue, The Garbage Project collected three data sets on food 
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use from 62 separate Tucson households. These data sets included Diary, Interview 

and Refuse representations of food use. 

The Diary representation method asked each household member to record 

their individual food intake over a 3-day period. The Interview representation 

method asked one respondent in the household, usually the female head of 

household, to recall food use in the household over a 7 -day period. For the Refuse 

representation method, The Garbage Project collected and recorded all of the refuse 

for a five-week period put out by the households. In terms of timing, the Diary and 

Interview data were collected in the middle of the Refuse analysis. With the 

simultaneous collection of these three sets of data, Garbage Project personnel were 

able to directly compare Diary, Interview and Refuse representations. In essence, 

Garbage Project researchers could contrast what one person in the household said 
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household members were consuming (Interview Data), with what each individual 

in the household said he or she was consuming (Diary Data), with what the 

household was consuming as found in the garbage. The comparisons showed that 

the information from all three sources was different. 

Some of the differences in the three representations resulted from the lack 

of moving from systemic context to the archaeological context. For example, 

household members might report using spaghetti, but there was no left-over 

spaghetti or empty spaghetti container found in the household garbage. This was 

a result of all the cooked spaghetti being consumed and the remaining uncooked 

spaghetti being stored in the container in which the spaghetti was purchased. Even 

when foods that may not leave traces in the archaeological context were accounted 

for, there continued to be major differences between garbage use and reported food 

use. The reasons for the remaining differences are as yet not fully understood, but 

one partial explanation for the differences is a result of what might be termed 

"memory formation processes." "Memory formation processes" are those processes 

which may alter the observation of behavior before the observation is stored in 

memory. They may also be processes that may shape the process of remembering. 

These processes can represent culturally defined limits or boundaries on memory. 

An example of a culturally defined limit on memory accuracy is the "Spike 

Effect" (Rathje 1984, Dobyns 1987). Dobyns looked at how people reported their 

food use and found that they tend to report the food quantities in 8 ounce 
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increments--8, 16,24, 32, and so on--or alternatively in 1/2, 1, 1 1/2, and 2 pound 

increments. Foods not packaged in these increments are still reported in these 

increments; this behavior leads to over- and underreporting of actual food use. 

Foods packaged in these increments were far more accurately reported. Here is an 

example of how a set of culturally defined perceptions--forms of measurement in 

U.S. culture--orders the recollection of what actually took place. I am confident that 

in cultures using metric systems of measurement, reporting of food use would 

"spike" along some increment of metric measurement (1/2 kilo, kilo, etc.). 

Another example of a culturally defined limit on memory accuracy is the 

"chronological sinkhole" (Neupert and Longacre 1994). The researchers found that 

the Kalinga dated the age of a ceramic vessel near to the date of a major historical 

event. In the Kalinga case, informants tended to date all the ceramic vessels made 

over a decade to the year in which the village was ravaged by fire. 

Both of the above examples show that memory is limited by the need for 

individuals to tie events and behaviors to consistent increments or to major events 

in their memory. These examples represent the mental limitation of "memory 

formation processes." The increments actually used or the actual events selected for 

packaging memory are culturally defined. 

As discussed earlier, what is needed to determine if meaning is encoded in 

the archaeological context is a data set that simultaneously measures aspects of the 

meaning system in conjunction with archaeological (material) remains. 
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Archaeologists recognize that the material remains they deal with are, for the most 

part, the result of actual human behavior and natural formation processes. The 

question is which behaviors are guided by meaning systems and which are not. 

Consequently, it is important to know which meaning systems guide which 

behaviors, among those behaviors guided by meaning systems. These questions are 

particularly crucial in light of the fact that what we often remember doing is 

something that is different from what we actually did, and tlIat concepts, beliefs and 

attitudes as well as "mental formation processes" alter our memory to be different 

from our actual behavior. This illustrates a flaw in much of social science research. 

Most social sciences collect "reported behavior" through questionnaires and 

interviews. This "reported behaviorll is then assumed to always represent behavior 

that actually took place. From Garbage Project studies it is obvious that this 

assumption is incorrect and illustrates the potential methodological inadequacies of 

the myriad of studies that use IIreported behaviorll as actual behavior. The patterns 

many social sciences uncover in their studies are the interaction of IIreported 

behavior" and the phenomena under study. They are actually looking at meaning 

systems interacting with memory (reported behavior) and the phenomena being 

study. This is a very different proposition than the one which archaeologists tend 

to study and is one reason why archaeologists should not be borrowing theory from 

other social sciences without consideration of the archaeological data base. 

Archaeologists are in an unusual position in the social sciences since they study 
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material remains that are a product of actual rather than reported behavior. This 

is why studies using Garbage Project data (material remains) yield results different 

from traditional findings. What does this mean for archaeologists? The meaning 

system most social scientists find interacting with "reported behavior" may not be 

interacting with actual behavior. What interacts with actual behavior is very 

different than the meaning system interacting with reported behavior. It may even 

be the case that some behavioral guiding systems interacting with actual behavior 

may not be accessible through questioning individuals about their meaning systems. 

Archaeologists may therefore have access to a part of the behavioral guiding system, 

through the study of actual behavior, that is not measurable by other social 

sciences. It is one point of this study to illustrate this potential for archaeology. 

This chapter has illustrated the diversity of meaning in archaeology, showing 

that it is not a well defined concept. Depending on the research one is looking at, 

meaning might include ideology, belief systems such as religion! cosmology, defining 

social relations, or values and attitudes. This work will not try to develop a concept 

of meaning for archaeology. Instead, this work will explore whether meaning, in 

its most general connotation, is associated with behavior itself (the systemic 

context). The issue of whether meaning can be extracted from archaeological 

context will not be the focus of this work though it will be addressed. Before this 

issue can be dealt with we must first know if meaning is invoked by an actor while 

he/she is conducting a behavior. Once meaning in the behavioral (systemic) context 
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is understood then the potential for meaning in archaeological context can be more 

adequately addressed. 



CHAPTER TWO: THE CONVERGENCE OF IMPUCIT/EXPLICIT 

MEMORY AND ACIUAl./REPORTED BEHAVIOR 
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This Chapter presents an explanatory framework partly based on the results 

of the studies in Chapters 3 through 6. These studies were conducted in a series 

from 1988 through 1993, each answering question derived from the previous study. 

The merging of these findings with concepts from archaeology, cognitive 

psychology, and cultural anthropology guided the development of this explanatory 

framework. I would like to make it clear that this explanatory framework is only 

one possible framework. Other explanatory frameworks could be concluded from 

the same information. 

In this framework I am proposing that the two realms, implicit and explicit, 

found in the study of memory (Schacter 1985; Richardson-Klavehn and Bjork 1988; 

Jacoby and Witherspoon 1982; Johnson et al. 1985; Conway 1993; Gorfein and 

Hoff 1991) are similar to realms, referred to in this study as contrasts between 

awareness and accessibility, guiding behavior. r am also proposing that differences 

in implicit and explicit memory play a part in the difference found in reported 

behavior versus actual behavior. These proposals are based on the fact that a 

number of patterns found in "reported" and "actual" behavior are also found in 

implicit and explicit memory. These links are presented throughout this work. In 

order to illustrate these connections, it is first necessary to outline the research 
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conducted in cognitive psychology that may apply to the Actual/Reported behavioral 

distinction. Additionally, I will outline the relationship of these concepts to the 

cultural anthropology concepts of hegemony, culture, and ideology. Before delving 

into cognitive psychological theory I would like to cover the terminology that will 

be used in the remainder of this work. 

There are a number of important dichotomies that need to be defined. An 

important distinction is the difference between awareness and accessibility. 

Awareness is defined as "marked by realization, perception, or knowledge" (1991 

Websters 3rd New International Dictionary p. 152). The key to this definition in 

relation to this work and in contrast with unaware is "knowing." The individual 

knows or is aware that something is occurring or that he/she is acting in a specific 

manner. Conversely, the individual may be unaware that something is occurring or 

that he/she is acting in a specific manner. 

Accessibility is defined as lithe ability to gain insight to what is happening 

and why (1991 Websters 3rd New International Dictionary p. 11) (emphasis mine). 

Accessibility is related to memory and whether an even is stored in memory of not. 

In some circumstances an individual can observe or participate in an event but not 

remember the actual event since memory of the event was not stored. The event 

would therefore be unaccessible. If an individual produces a memory of an event, 

and therefore the memory is stored, the event would be accessible. 

The concepts of awareness and accessibility can be presented using a 2 X 2 
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table (Table 1). Merging awareness and accessibility produces four possible realms; 

aware and accessible, aware and unaccessible, unaware and accessible and, unaware 

and unaccessible. Before proceeding I would like to discuss the realm of aware and 

unaccessible. If an individual is aware of their behavior or of an event this 

awareness precludes that they have access to what is happening. This realm 

therefore does not appear to exist outside of this theoretical construction and will 

not be further discussed. 

The aware and accessible realm is where much of social science research is 

conducted, based on this proposed framework, and r propose is the conscious realm 

that we are fully aware of. In this realm an individual is aware of their behavior 

or that an event is taking place around them. Being aware precludes that the 

individual is processing infonnation about the event. With this processing a 

memory of the event is also being produced and can be recalled later. Details about 

memory and awareness will be discussed later in relation to implicit and explicit 

memory. 

I propose that the unaware and accessible realm represents behavior that the 

individual is not aware they are conducting. The individual may have access to 

infonnation on why they behave the way they do if they are made aware of their 

behavior. Why they behave the way they do is not as accessible as the "why they 
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Table 1. Merging of Awareness and Accessibility 

AWARE UNAWARE 

ACCESSIBLE Aware and Unaware and 

Accessible Realm Accessible Realm 

UNACCESSIBLE Aware and Unaware and 

Unaccessible Realm l Unaccessible Realm 

This realm cannot eXIst outside or this theoretIcal tramewor1< 

behave the way they do" in the aware and accessible realm. Knowing why is 

unconscious and requires exerting some fonn of self awareness to know what is in 

the mind. 

In the unaware and unaccessible realm an individual does not know or is able 

to know that he/she is acting in a particular manner. The reason why the 

individual acts this way is not accessible, even with effort. In this realm an 

individual can participate in or observe an event but not remember the actual event 

since memory of the event was not processed and stored. If the individual is made 

aware of the behavior they mayor may not agree that the behavior even occurred. 

Another important dichotomy within this proposed framework is that 

between implicit and explicit. In cognitive psychology these tenns are used in 

relation to memory. Implicit memory "refers to the fact that when people are 
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exposed to knowledge, or when they actively acquire new materials, the effects of 

the prior exposure can be manifest in behavior even though the individual does not 

consciously, actively, recollect the material" (Conway 1993:510). In cognitive 

psychology the implicit concept derives from studies in which subjects are exposed 

to infonnation (stimuli) in such a short duration, usually milliseconds, or are hidden 

within other material so that the subject could not consciously be aware of the 

material. After exposure to this infonnation the material is found to affect the 

subjects' responses in later tests though the subject is not aware of the effect (Graf 

and Schacter 1985). 

According to Conway (1993) the point of implicit research in cognitive 

psychology was originally to remove the effect of meaning from the data. "Meaning 

was a pollutant, it corrupted and obscured pure memory processes, it prevented the 

researcher from gaining unambiguous data" (Conway 1993: 504). Implicit memory 

is seen as "reflecting the data driven process whereas explicit memory reflects the 

operation of conceptually driven process" Cibid.51l). Though implicit memory is 

seen as unrelated to meaning, cognitive psychologists appear to have uncovered 

schematics or codes that appear to drive or fonn implicit memory. These schemata 

or codes parallel the concept of cultural templates. "They provide a template or 

blueprint for the organization of social and psychological processes" (Geertz 

1973:216). For the remainder of this work r will refer to memory schemata as 

schemata and to cultural templates as behavioral schemata. I will be using the tenn 
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behavioral schematics since this work deals with behavior and therefore the cultural 

templates found will for the most part be those that have guided some actual 

recorded behavior. 

Explicit memory "refers to situations in which a person actively and 

consciously recollects knowledge previously acquired." (Conway 1993:510). The 

key point about explicit memory is the fact that this form of memory is in action 

when individuals are cognizing the event which is occurring. While cognizing the 

event there are schemata particular to explicit memory which are being used. 

Explicit schemata provide infonnation on the way things routinely or generally take 

place. Therefore, when an individual attempts to cognize the memory of an event, 

the schemata for that event rather than the "actual" event is recalled (Hippel et a1. 

1993). For example, the schematic for dinner at home might include; putting 

together the food to be prepared, preparing the food, cooking the food, setting the 

table, informing the spouse that dinner is about ready, putting food in serving 

dishes, cleaning the main cooking vessels, calling the children to dinner, waiting for 

the family to arrive at the table, passing dishes around the table, eating, telling 

everyone to rinse their dishes and put them in the dishwasher, washing the rest of 

the dishes, and cleaning the table and countertops. This schematic will be used to 

remember and relate the event unless some schematic unrelated (out of ordinary) 

occurrence takes place during the event. For example, while preparing food a 

person cuts themself severely enough to require cleaning and bandaging the cut 
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before returning to preparing the meal. If such an extraordinary occurrence does 

take place, the event is remembered in detail as it actually occurred rather than 

relying on the schematic for remembering the event. The actual event is 

remembered since there is a need to remember the schematic-unrelated occurrence-

severely cutting their hand. It is important to remember how they were cut so they 

will not reenact that behavior. Remembering how they were cut is accomplished 

by tying the unrelated occurrence to the memory of the actual event. 

There are a number of important points to be recognized in the above 

illustration. The most obvious point is that the details of everyday, mundane events 

are not actually remembered. A number of researchers have proposed that when 

memory of such an event is attempted, the schematic for the event is used in place 

of an actual memory of the event (Hippel et a!. 1993; Fiske et al. 1987; Belmore 

1987). A less obvious point is the question of what behavioral schemata are 

guiding the behavior during the actual event. If explicit schemata are used for 

remembering the event as it ordinarily occurs rather than the actual event, then 

some other schemata may be guiding the actual behavior. r propose that actual 

behavior is possibly guided by an unaccessible behavioral guiding system--a 

schematic system that may be connected with the implicit system cognitive 

psychologists have found in their study of memory. 

At this point I want to make it clear that within this proposed framework not 

all actual behavior is guided by this implicit system. Only some types of "mundane 
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behavior" are guided by the implicit system. I define "mundane behavior' as 

everyday behaviors that are repeated over and over again, including food 

purchasing, cooking, eating and personal care (brushing teeth, combing hair and 

bathing). Not all mundane behaviors are guided by the unaccessible system and 

mundane behaviors which are usually guided by the unaccessible system can be 

guided by the accessible system. Mundane behavior is not guided by the implicit 

system when the individual is aware of the behavior. Individuals become aware of 

their behavior for numerous reasons. One reason discussed above is when 

som~thing "out of the ordinary" occurs during a "mundane" behavioral event. As 

presented in the discussion, the accessible system takes over in order to provide a 

context for making sense of the "out of the ordinarY' occurrence. 

I propose that the accessible system can guide behavior in other contexts. 

This may occur when the individual has determined that he/she should be aware 

of the event and behavior is then guided by the accessible behavioral schemata 

system. This is what I have referred to earlier as "aware and accessible." Behavior 

becomes aware and accessible or unaware and accessible under a wide variety of 

contexts. A good example of unaware and accessible behavior without a memory 

of events is driving. Much of driving can be conducted without awareness, such 

that the individual does not remember where he/she has actually been. When the 

individual is asked where they have been, they rely on the schematic of where they 

would usually go based on the context of the event. The actual driving patterns 
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were not being consciously conducted but the schematics for driving (the rules and 

principles for driving) which are accessible and in the realm of awareness were 

being used but in an unaware or unconscious mode. This does not mean that all 

driving is conducted without awareness. Driving on unfamiliar roads the individual 

would remain conscious of the behavior and would therefore remember the actual 

trip. The driver would also remember the actual trip if an "extraordinarY' 

occurrence took place during the trip. During both of these scenarios the behavior 

would be driven by the accessible behavioral schematics for driving. Driving an 

automobile is an accessible behavior, whether unconscious or conscious, since it is 

guided by a behavioral schematic that the driver can cognize and relate. This is in 

contrast to behavior driven by unaccessible schemata where the individual cannot 

cognize and relate the schematic for the behavior. 

It may be possible that some behaviors, usually guided by unaccessible 

schemata, can be guided by accessible schemata if the individual chooses to do so. 

Individuals can do this on their own or with cultural influence. People must be 

motivated to make a shift to this more effortful system of guiding behavior (Eagly 

1992:700). The individual can make such a shift for personal reasons or with 

cultural influence or in some combined fashion. The meat fat study mentioned in 

the previous chapter is an example of shifting the guidance of a behavior from 

unaccessible to accessible schemata through cultural influence. When informed that 

their consumption of fat was harmful to their health, people began to remove fat 
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from their steaks. Doing this entailed shifting the control of steak preparation and 

consumption from the unaccessible to the accessible system. As long as the 

behavior is guided with awareness and a memory is being produced people would 

continue to cut the fat from their steaks. 

Though people changed their consumption of separable meat fat, their hidden 

meat fat consumption remained under the control of the unaccessible system. The 

unaccessible system, and its guiding behavioral schemata to consume a specific 

amount of meat fat, began to guide the people's implicit behavior to consume more 

meat fat. People did this by increasing their consumption of meats with hidden fat. 

Later the American Cancer Society informed the public about hidden meat fats and 

people began to reduce their overall consumption of meat fat by bringing this 

consumption into their accessible system (Rathje 1993:23). As long as this behavior 

remains in control of the accessible system, whether it be conscious or unconscious, 

meat fat consumption will stay lower. 

An interesting point about the relationship of behavior and accessibility is 

that people need to be reminded in order to continue to keep their behavior in the 

accessible system and sustain a behavioral change since, after a period of time, they 

will revert to their unaccessible system to guide their behavior. Whether people can 

permanently change their unaccessible cultural schemata (and hence their behavior 

through their accessible guiding system) is still unknown. This should require some 

form of direct or indirect linking of accessible cultural schemata to unaccessible 
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cultural schemata. Research in psychology has found that changes in the explicit 

memory do not affect implicit memory, though changes in implicit memory can 

affect changes in explicit memory. "The fascinating empirical fact about implicit 

memory is that manipulations which affect explicit memory do not affect implicit 

memory." (Jacoby 1983: 510). This suggests that changing unaccessible behavioral 

schemata is not possible through the accessible system. It is known that the 

unaccessible behavioral schemata can be changed, as discussed earlier, but this 

change must occur without awareness and these changes seem to reverse over time. 

Why people rely on their unaccessible system to guide these types of 

behaviors is not known at this time. It may serve as a method of conserving 

cognitive mental processing time which is in action during awareness but is at a 

premium in the human brain (Fagot and Pashler 1992; Mouheit and Johnston 1994; 

Pashler 1993; Versace et a1. 1993). If this is true, then an individual could bypass 

aware mental processing with some of the more common daily behaviors allowing 

more processing time to be available for more pressing matters. 

Where unaccessible behavioral schemata originate is unknown. At this time 

I conjecture that many of the behavioral schemata are formed in the early years of 

life, possibly before eight years of age. There is some evidence for this in cognitive 

psychology where researchers have found that there are "early and late memory 

systems" (Moscovitch 1985:80). During the early memory system "(from birth to 

5 to 7 years of age) there appear to be few cognized events since very few 
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memories are recalled" (Rubin 1986:). 

Whether the unaccessible system is cultural, biological or some combination 

of both is also not known. Psychologists have hypothesized that there are "at least 

two sources of implicit memory-ahistoric traces that depend on preexisting codified 

representations (some type of biological inborn system), and historic traces that 

incorporate contextual information (a culturally created system)" (Richardson

Klarehn and Bjork 1988:532-33) (emphasis mine). At this time this cannot be fully 

discerned. Determining whether unaccessible schemata is cultural and/or biological 

cannot be ascertained without access to the actual schemata structure and the rules 

they contain. For example, unaccessible schemata that guide the consumption of 

meat fat in relation to meats with hidden fat--the fact that people increased their 

hidden meat fat consumption at the same time as they decreased their consumption 

of separable fat--the fact that people increased animal fat consumption cannot be 

ascertained as cultural or biological. It is probable that culture plays a significant 

role in defining the unaccessible schemata early in a person's life--being acquired 

from exposure to parents, siblings, other family and friends--setting an unaccessible 

cultural schematic for what is the proper amount of animal fat to consume. On the 

other hand, the amount of animal fat consumed with unaccessible system guidance 

could be wholly or partially dictated by inborn biological schematics. Without 

multi-faceted, cross-cultural studies that include cultural and biological research 

information on this issue will likely not move far ahead. 
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BEHAVIOR AND CULTURE 

Cultural anthropologists and other social scientists have been dealing 

extensively with concepts about culture and the unaccessible and accessible realms 

(Laitin 1986; Bourdieu 1977; de Certeau 1984; Adamson 1980; Comaroff and 

Comaroff 1991). In these works researchers are struggling with understanding 

three major concepts, hegemony, culture, and ideology, and how they interrelate. 

Culture is given a very broad definition which includes parts of both hegemony and 

ideology. Gramsci's (1971 :349) definition of culture seems to reflect this perception 

" ... an order of values, norms, beliefs, and institutions that being reflected in 

language and being historical express a common conception of the world embodied 

in a cultural-social unity." 

Ideology is seen as an explicit form of culture which is contestable and can 

be easily discussed. Therefore it is always in transition or, as stated by de Certeau, 

"ideology babbles on" (1984:46). Hegemony is unstated culture or the way things 

"should be." The Comaroffs, using their own concepts combined with those of 

Bourdieu, have defined hegemony: 

"we take hegemony to refer to that order of signs and practices, relations and 
distinctions, images and epistemologies--drawn from a historically situated cultural 
field--that come to be taken-for-granted as the natural and received shape of the 
world and everything that inhabits it. It consists, to paraphrase Bourdieu 
(1977:167), of things that go without saying because, being axiomatic, they come 
without saying; things that, being presumptively shared, are not normally the 
subject of explication or argument (Bourdieu 1977:94)." 

Though there are many other views and definitions of these concepts, I believe 
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many anthropologists would not be totally adverse to these definitions. 

The major difference between hegemony and ideology that is important to 

this work is the concept that hegemony is not generally contestable or easily 

perceivable, whereas ideology is easily contested and easily perceivable. rn relation 

to the above discussion on cognitive psychology and the concepts to be used in this 

study, I would place all of these concepts into the aware and accessible and the 

unaware and accessible realms. Hegemony would come under what I have referred 

to as the unaware and accessible with driving as an example. The rules for driving 

are generally not contested and are taken for granted as the way driving is done. 

r would place ideology under the aware and accessible realm. The aware and 

accessible is open and easily discussed and understood. rn the meat fat example 

discussed earlier this is the realm where people began to cut the fat off their meat 

once they were told it increased their chances of cancer. 

The unaware and unaccessible realm differs from the hegemonic. This realm 

cannot be brought up for discussion or contesting. rt cannot be easily changed, if 

at all cr will discuss this in detail later). Change occurs when the control of a 

behavior is shifted from the unaware and unaccessible realm, and the behavioral 

schemata that control unaccessible behavior, to the accessible, and the behavioral 

schemata that control accessible behavior. This type of behavioral change does not 

necessitate a modification in the unaccessible behavioral schemata. rnstead, the 

change occurs with a shift to a different guiding schemata. I am not implying that 
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there are never changes in the behavioral schemata. In fact, I believe that the 

behavioral schemata in the accessible realm are constantly changing as part of the 

negotiated aspects of life and that much of behavior, particularly in modem 

America, is guided by the accessible realm. Still, there are behaviors that for most 

people remain in the unaccessible realm. I will discuss this in greater detail below. 

In the social sciences, cultural anthropologists are one group that have 

perspectives and techniques to view the accessible realm but lack techniques to view 

the unaccessible realm. This is because most of their research focuses on social 

interactive expressions of behavior. Today it is rare to find anthropologists talking 

C;lbout the types of "mundane" behavior guided by the unaccessible realm, food 

behavior and personal bathing and tooth brushing behavior, at the individual level. 

Cultural anthropologists talk about a society's food behavior rather than the variety 

of individual behavior. This is, of course, the cultural perspective. Cultural 

anthropologists therefore mainly deal with the accessible realm. In studying this 

realm they do uncover symbols that played some part in the construction of 

unaccessible behavioral schemata (see earlier discussion). This is true when the 

symbols were complicite in the development of accessible realm constructs. These 

constructs were then transferred to the unaccessible realm, where it did not change, 

but continued to remain significant in the accessible realm where it developed and 

changed. 

BEHAVIOR AND MEANING 
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The place of meaning in this discussion is quite difficult since there are so 

many diverse opinions on what constitutes meaning. As I discussed in the first 

Chapter, concepts about what constitutes meaning in archaeology are not concise 

or well developed. For this reason I will focus on the aspects of meaning that will 

be useful in this dissertation--mainly values and attitudes. 

For purposes in this work, I define attitudes as a tendency that is expressed 

by evaluating something (entity or concept) with some degree of favor or disfavor. 

Values are defined as concepts deemed as significant. One attribute evident in these 

definitions, and which I view as important for any aspect of meaning, is the concept 

that meaning exists only if individuals are aware or can be made aware that a 

meaning exists. Meaning can only exist in the accessible realm--be it conscious or 

unconscious. Unaccessible cultural-behavioral schemata are possibly constructed 

from accessible schemata for which there was originally a meaning. This meaning 

may stay in action throughout an individuals' life. The important point is that the 

meaning may no longer be attached to the actual behavior, particularly since the 

control of that behavior is not in the accessible realm. The meaning associated with 

the behavior may not change and the meaning and behavior may stay associated in 

the accessible realm. On the other hand, the meaning may not sUlvive, yet the 

behavior will continue to be enacted. In another case the meaning may remain but 

no longer have an associated behavior. 

A hypothetical example (for which there is some evidence) is the use of 
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butter versus margarine. Butter was an expensive commodity for urban people who 

were raised during the depression, and during World War II butter was rationed and 

in short supply. During this period, butter was also touted as a healthy dairy 

commodity. People raised in this period, 1929-1945, cognitively view butter with 

a positive attitude. These same people are today retired and live in retirement 

communities like Green Valley located south of Tucson, Arizona. From garbage and 

interview data collected from this community by The Garbage Project, we know 

how much margarine and butter these people actually consume and how much they 

report they consume. Using this information it is known that these people report 

using more butter than they actually do. In fact they over-report butter use by 

115% (Jolmstone 1986:321). These same people very accurately report their use 

of margarine--they slightly over-report their margarine use by 5% (Johnstone 

1986:301). The actual use of margarine to butter is 15 to I--they use 15 times 

more margarine than butter based on refuse data (Johnstone 1986:304-5). Based 

on these empirical data, it is obvious that they use far more margarine then butter 

and very accurately remember their margarine use. In discussion with Green Valley 

residents--I have given numerous talks to a variety of organizations in the 

community--I have found that they know margarine is healthier than butter (they 

base this on information from the American Cancer Society and the American Heart 

Association) and also cheaper (an aspect of food they see as important) but not as 

tasty as butter. Butter is still revered as a precious commodity and is always used 
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in their better baking, such as cooking for more honored guests and friends. For 

Green Valley residents butter has retained its meaning as precious and more 

valuable, yet they use margarine most of the time despite the fact that butter is still 

quite affordable, based on their 1980 mean annual income of $17,160 per 

household (Jolmstone 1986:123). The positive meaning of butter remains in their 

accessible attitudes and, as the Garbage Project has found in relation to the use of 

other foods viewed with favor (Jolmstone 1986), they over-report their use of 

butter. 

Since most behavior at one time had a meaning attached, it is sometimes 

possible to connect an existing meaning, one that can be elicited from people, to an 

unaccessible behavior. 

BEHAVIOR AND CHANGE 

r have already mentioned the concept that behavioral change occurs when 

the individual shifts the control of a behavior from an unaccessible behavioral 

template to an accessible behavioral schemata. Since schemata in the aware and 

accessible realm are constantly changing and the unaware and accessible behavioral 

schemata can change with some effort, this allows for rapid or slow behavioral 

change by shifting back and forth between conscious and unconscious accessible 

schemata. Of course, any behavior being guided by the accessible realm can change 

since the accessible behavioral schemata can be negotiated. 

An important question about behavioral change is whether unaccessible 
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behavioral schemata are subject to change. Cognitive psychologists have found that 

they can induce memory changes in this implicit realm (which I have proposed is 

similar to what I call the unaccesible realm) even though "the individual does not 

consciously, actively, recollect the material" (Conway 1993:510). This change does 

not seem to affect the behavioral schemata since the change decays, the induced 

memory is no longer detectable, over time (Richardson-Klavehn and Bjork 

1988:522). This suggests that unaccessible schemata cannot be changed through 

the use of implicit implants. 

At this time I have not found any evidence that suggests whether 

unaccessible behavioral schemata can be changed. Further research is needed, but 

this will require the use of behavioral data over a long period of time (probably in 

the 10-20 year range). 

STUDYING BEHAVIOR AND TIlE UNACCESSmLE REALM 

The unaccessible realm and how it functions in everyday behavior can most 

efficiently be studied through the measurement of behavior. The behavior must be 

measured without the cognizance of the subject, since once the subject is aware that 

he/she is under observation he/she will shift the control of his/her behavior from 

the unaccessible to the accessible. In cognitive psychology the analysis of the 

memory in everyday life " .. .is virtually impossible both practically and in principle

for as soon as a memory researcher intervenes in everyday cognition the cognition 

is no longer everyday!" (Conway 1993:513). 
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One study in cognitive psychology shows that by observing people in their 

everyday lives and comparing this to the behavior they report, can provide insight 

into the accessible realm. This is a famous study which compared John Dean's 

testimony to Congress regarding the Nixon tapes to the actual tapes (Neisser 1981). 

This study found that Dean remembered (1) things as he wanted them to happen, 

particularly in relation to his own sense of self and how he identified himself as an 

individual (2) themes (meanings and intentions) that ran throughout a long series 

of episodes and events (3) events in which he had prepared what he was going to 

say ahead of time and had rehearsed the presentation in his mind. Dean did not 

remember the actual events and conversations except in the one case in which he 

rehearsed his participation in the event and the event went as expected. This case 

study is important in demonstrating what is remembered, and therefore can be 

related, when the accessible realm is guiding behavior. Meanings, values and 

attitudes, and intentions are accurately remembered particularly if they are occur 

serially. There is a construction of the event(s) based on these actual meanings and 

intentions. Memory of events is also constructed based on the individual's self

perceptions. Some schemata about usual behavior are invoked. In occasional cases, 

memory of the event is accurate if the event is rehearsed and proceeds as expected. 

In the case of unaccessible behavior there is actually no memory of the event 

as demonstrated in implicit memory studies in cognitive psychology. The 

construction of a memory of an event is based on some of the criteria Dean used to 
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construct his memory of events; individual perceptions of self and the use of 

behavioral schemata. There is therefore no way to determine the actual behavior 

without observing it directly or indirectly--and if directly, without the subject being 

aware of the observation. This is all that can be measured about the unaccessible 

realm. The unaccessible behavioral schemata cannot be measured; they can only 

be inferred from the patterns found in the measured behavior. Even if the 

unaccessible behavioral schemata can be constructed by inference, they may not, 

and in my opinion will often not, be the same behavioral schemata used to guide 

accessible behavior. Unaccessible behavior also has no meaning directly related to 

the behavior. Meaning can only be attached to behavior guided by the accessible 

realm. Since the schemata for accessible behavior may not be the same as the 

unaccessible behavioral schemata, the meaning for a behavior guided by the 

accessible realm may not be related in any way with the same behavior when it is 

guided by the unaccessible realm. For the individual conducting unaccessible 

behavior, there is no meaning either behind it (with some from of intentionality) 

or attached to it, since the individual is not aware of the behavior. 

BEHAVIOR AND ARCHAEOLOGY 

Archaeologists study behavior, directly or indirectly, or the products of 

behavior (material items). They observe behavior directly through observation in 

ethnoarchaeological research. Behavior is indirectly observed in archaeological 

context through the observation of patterns of material items in space and time. 
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Archaeologists find patterns because the data they recover generally represent the 

material outcome of a behavior which has been repeated so many times that the 

evidence has accumulated over and over again. It is similar to a repeated trial test 

where the consistencies of behavior over time become quite apparent and 

idiosyncracies are less detectable. A seasonal hunting camp may represent 

thousands of repeated trials if it had been in use for a number of decades. A 7 -day 

collection of garbage from a household may represent tens of trials depending on 

the frequency of behavior under study. The patterns that are seen in archaeological 

data are therefore the product of shared and consistent behaviors. These behaviors 

have a corresponding shared and consistent trait in either the accessible or the 

unaccessible behavioral guiding systems. It must be recognized that in addition to 

behaviors producing patterns in archaeological data there are also other formation 

processes that produce patterns (Schiffer 1987). I defer to Michael Schiffer's work 

on this subject. 

If the behavior being observed archaeologically is a "mundane everyday" 

behavior, then it is probably being guided by the unaccessible behavioral system. 

In a non-ethnographic archaeological context there is a real problem in identifying 

"mundane everyday" behaviors. One might be able to say that mundane behaviors 

are the same in any place and time--e.g. eating, cooking, personal care--but this 

concept is problematic since other cultures may not define these behaviors as 

mundane. If a culture were to define these behaviors as significant for cognition on 



50 

a daily basis, then these behaviors would be guided by the accessible system. For 

prehistoric archaeologists it is possible that in the hunter/gatherer and less complex 

fanning societies most behaviors are probably mundane but there is really no way 

to "know" this outside of ethnographic analogy, which itself is fraught with 

problems. 

It may be possible to define behaviors as unaccessible or accessible based on 

the rate of change found associated with a behavior. Though this concept will 

require analysis to be confinned, unaccessible behavior should have a slow rate of 

change since the schemata guiding it are not under negotiation. Change in the 

unaccessible system would occur most often intergenerationally. Unaware and 

accessible behavior should also have a slow rate of change since change in this 

realm would require a counterhegemonic movement. Though unaware and 

accessible behavioral change would be slow over the long tenn, it should occur in 

bursts since change in this realm is often revolutionary. Unaware and accessible 

behavioral change would appear in the archaeological data after generations of 

stability. Aware and accessible behavior change should be the most rapid since the 

schemata guiding these behaviors are under constant negotiation. 

Aware and accessible behavior would be the least detectable behavior in 

archaeological data. The behaviors guided by the aware and accessible realm would 

be the least stable and therefore be the least likely to produce consistent patterns. 

The background scatter or noise seen in archaeological data could be partly a 
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prod uct of these behaviors. Since meaning is most commonly attached to these 

types of behaviors, this enforces the concept that meaning is not an integral part of 

archaeological data. Unaware and accessible realm change would be most 

detectable in archaeological data as a dramatic shift in behavior and/or materials. 

Between periods of change unaware and accessible behavior would appear as 

consistent, unchanging, long-term behavioral patterns. Unaware and unaccessible 

behavior would appear as long-term patterns with change occurring slowly and 

more consistently than unaware and accessible behavior. 

This information shows that archaeologists dealing in large chunks of time 

(which includes most prehistoric and historic data) are measuring unaware and 

unaccessible behavior and unaware and accessible behavior in the patterns they 

discern. These types of behavior have little or no attached meaning for the actors. 

This suggests that meaning should not be a major focus of research in archaeology. 

Instead of meaning, behavior and the mental systems that guide behavior should be 

the major focus of archaeology. The analysis of unaware and accessible behavior 

would form the basis for the study of the behavioral tenets of culture and the study 

of cultural hegemonic change. The analysis of unaccessible behavior would form 

the basis for the study of steady cultural change and for some of the unaccessible 

tenets of culture. Unaccessible behavioral research may also reveal basic aspects of 

behavior that do not change in space or time. At this point in archaeological 

research it is uncertain what will be found in this unaccessible realm. The 
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unaccessible is only indirectly visible through behavioral measurement. Cognitive 

psychology has some access to unaccessible patterns through memory analysis, and 

archaeology has yet to fully explore the potential in this area. This discussion does 

illustrate that archaeology has access to a component of human research that is 

unique in the social sciences. 
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CHAPTER THREE: AN EXAMPLE OF THE CONSEQUENCES OF NOT 

RECOGNIZING AcruAL VERSUS REPORTED BEHAVIOR 

Many fields of science assume that reported behavior is actual behavior. This 

assumption can muddle an understanding of the subject under study. The present 

study looks at the causes of tooth decay in children using household garbage 

analysis in place of reported behavior as the epidemiological probe. The results of 

this study also question assumptions about behavior which are prevalent in 

epidemiological studies. 

Based on the voluminous literature on the subject of tooth decay, one might 

conclude that this subject is well understood. However, the literature and the 

investigations in this field have been dominated by a number of misconceptions and 

overarching assumptions. One of the key assumptions that clouds the literature 

centers on the relationship of tooth decay to fluoride. The result has been a 

polarization of research and attitudes around this one issue, to the near exclusion 

in recent years of other research into the actual causes of tooth decay. Partisanship, 

polemics, and politics have competed with scientific research in this field. An 

excellent review of the social dynamics of this debate are provided in a recent book 

by Brian Martin (1992). 

One misconception was the linking of particular behaviors, that led to 

increased caries prevalence, to poverty. Higher caries prevalence was often found 
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in lower income and less educated populations. Researchers therefore assumed that 

lower income meant less access to dental care which resulted in higher tooth decay 

rates. There was also the assumption that lower education levels were linked to 

lower levels of lmowledge about personal dental care such as brushing and sugar 

consumption. Lower income was seen a limiting access to healthy diets. For 

example, milk consumption was less among lower income households resulting in 

a lower intake of calcium. Another misconception was believing that "reported 

behavior" was the same as actual behavior. Believing these assumptions and 

misconceptions were clouding the issues in the tooth decay debate, I undertook a 

study of tooth decay using Garbage Project data as a basis for the study. 

The kinds of information needed to address the causes of tooth decay are 

varied and often difficult to obtain. Relevant variables for the causes of tooth decay 

used in this study are those exemplified in other studies of caries prevalence. These 

include personal dental health practices, dental health education, diet, fluoride, 

ethnicity, antibiotic use, education and income. Most of this information is 

scattered in the literature over long time periods and covers widely different 

population groups. It is my belief that the Garbage Project has detailed data on all 

these variables (and more) for a single, well defined population base. The relevance 

of this data base to other published references in the field will be discussed. 

PREVIOUS STUDIES ON TOOTH DECAY 

Numerous factors can affect tooth decay. It is not the purpose of this chapter 
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to review every study on tooth decay (though nearly every work that could be 

found during a one week library search is included) but to provide a summary of 

previous works. 

SUGAR 

Sucrose increases the number of caries since it adheres to the tooth, thus 

increasing the number of Streptococcus mutans around the site, aiding in the 

formation of dental plaque. Newbrun (1982) discusses numerous studies in which 

sugar products were proposed to be factors in increasing tooth decay. Surveys in 

Europe and Japan demonstrated that caries were dramatically reduced during World 

War II when sugar consumption was restricted. A study using patients in a mental 

institution in Sweden compared patients who were given sugar in their diet to a 

group which had lower sugar intake. Caries increased significantly in the group 

with increased sucrose. Another study looked at children in an orphanage in New 

South Wales where the childrens' sugar intake was restricted. When the children 

were relocated and their diet changed the number of caries increased significantly. 

Studies using dietary recall data to look at the link between sucrose 

consumption and tooth decay have had mixed results. Newbrun (1982) reviews 

three studies that found a correlation and six studies that did not find a correlation. 

The reason so many studies using dietary recall data have not found a relationship 

between sucrose and tooth decay maybe due to the underreporting of sugar intake. 

Studies by The Garbage Project comparing sugar intake found in refuse to reported 
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sugar intake have found that on the average people underreport their sugar use by 

50% or more depending on the type of food with high sugar content (Johnstone 

1986). 

FLUORIDATION 

The relation of municipal water fluoridation to tooth decay is a hotly debated 

issue. The National Research Council has recently issued a summary of findings in 

this area, stating that further research needs to "detennine and compare intake of 

fluoride from all sources" (National Research Council 1993) since this infonnation 

is not as yet available. 

Fluoride advocates recommend fluoride concentrations of 0.7-1.2 mg/L to 

prevent dental caries. This level of fluoride also reduces potential negative effects 

of fluoride such as fluorosis (U.S. Public Health Service). One fluoride advocate, 

Ernest Newbrun, has written extensively in support of water fluoridation in reducing 

dental caries (1980, 1982, 1986). He has also produced the best overview of 

studies that support the use of water fluoridation to reduce tooth caries (1989). 

There are nevertheless critiques that say that water fluoridation is not 

necessarily a primary means of reducing dental caries. These critiques say that 

other factors including dental health care, oral hygiene, sugar intake, the use of 

antibiotics and immune capabilities may help explain the reduced incidence of caries 

rather than fluoridation. To illustrate this point Geoffrey Smith (1988) cites 

longitudinal studies that show "that large reductions in carles has been occurring in 



57 

unfluoridated areas and the magnitude of these reductions were comparable to those 

observed in fluoridated areas over similar period of time" (1988: 172). This is the 

same conclusion as that of other researchers (Disendorf 1986; Yiamouyiannis 1990, 

Glass 1982). 

ANTIBIOTICS 

Few studies conclude that the increased use of antibiotics in the Western 

world may playa part in declining tooth decay. A study by DePaolo and others 

(1982) presented evidence that tooth decay reduction is due to the widespread use 

of antibiotics, which may suppress Streptococci mutans bacteria in the mouth. 

Krasse (1981) believes that antimicrobials and immunization against specific 

microorganisms will have the greatest impact on reducing caries in the future. 

ETHNICITY 

Ethnic differences in caries prevalence have been noted. These differences 

are usually attributed to other factors such as access to dental care, differences in 

knowledge of dental care and education, and differences in income and the ability 

to access dental care. Whether there are differences solely due to ethnicity and not 

to other confounding factors is still in question. I am aware of two recent studies 

that implicate ethnicity in differences of caries prevalence. A study on caries 

prevalence in Head Start Children found that "Black children had the lowest dfs 

[caries] experience among Head Start children, but they had a large proportion of 

unmet needs [white children had more than double the proportion of restorative 
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dental care in comparison to black childrenT' (LouIe 1990:302). This study is 

interesting because Blacks and Native Americans have the lowest dfs, 3.66 and 3.86, 

respectively. Whites had far more caries (a dfs of 5.22) and Hispanics even more 

caries (a dfs of 6.62). 

The Arizona Pathfinder Dental Survey found that "the percentage of children 

with active decay in their permanent teeth varied by racial/ethnic group. Of the 

Anglo children examined 17.7% had active decay in their permanent teeth, 30.8% 

among Blacks, 30.2% among Hispanics and 22.4% among Native Americans" 

(Arizona Department of Health Services 1990:4). 

A review of fluoride benefits and risks (U.S. Public Health Service 1991) 

found socioeconomic (in conjunction with racial) differences in caries prevalence. 

Though socioeconomic differences were found in both non-fluoridated and 

fluoridated areas, the difference was far more pronounced in non-fluoridated areas. 

INCOME 

A number of studies have found relationships between socioeconomic status 

and caries prevalence. Researchers looking at tooth caries in Norway (Von Der Fehr 

1982) found that communities with high socio-economic status experience lower 

caries prevalence. A study in northeast England comparing 5-year-old children in 

fluoridated and non-fluoridated towns by social class found that fluoridated towns 

had lower caries. Though the users of this study claim that fluoride led to the 

greatest caries reduction in the lowest classes, an analysis of the data yields some 
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different conclusions. Lower class individuals in the fluoridated town actually had 

an increase in caries from 1976 (2.0) to 1987 (2.4) while children from lower class 

households in the non-fluoridated town exhibited a decline in caries from 1976 

(7.0) to 1987 (5.0) (U.S. Public Health Service 1991:30). 

EDUCATION AND PERSONAL DENTAL HEALTH PRACTICES 

Quite a number of studies have implicated improved public health services 

in reducing caries prevalence (Brown 1982; Fejerskov 1982; Koch 1982; Truin et 

al. 1981; Von Der Fehr 1982). These public health services include education of 

students and their parents to the importance of brushing regularly and reducing 

consumption of sugar-based foods. Most of these studies still attribute the decline 

in tooth decay to fluoridation. A study on caries prevalence in The Hague found 

that dental orientation, specific knowledge and its application seem to have caused 

the observed decrease in caries rather than the use of fluoride (Truin et al. 1981). 

Koch (1982) sites oral hygiene instruction, as well as fluoride and better dietary 

habits, for declining caries prevalence in Sweden. 

CONCLUSION 

A review of the literature on caries prevalence has lead to a number of 

observations: 

(1) It is disappointing that most of the recent literature on tooth decay has 
centered around the issue of fluoridation. This singular focus has lead to the 
neglect of other variables that may be significant in caries prevalence. 

(2) Though most studies make specific causal claims for the decline in caries 
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(Glass 1982; Koch 1982; Downer 1982; Von Der Fehr 1982; Brown 1982; Kalsbeek 
1982; Anderson et a1. 1982; Diesendorf 1986; Newbrun 1986 and 1989; 
Yiarnouyiannis 1990; u.s. Public Health Service 1991) they lack specific data to 
make these claims. 

(3) The conclusions of studies looking at the affect of sugar, fluoride and 
ethnicity on caries prevalence have been contradictory. 

(4) The causes of tooth decay are many and varied, yet no studies looked at 
caries prevalence in relation to all of the suspected variables that might affect caries 
rates for a single study population. This seems to be the greatest impediment to 
developing an understanding of the causes of tooth decay. 

SI"UDYNEEDS 

Therefore, in order to carry out a comprehensive study of the factors 

affecting tooth decay, the following items would have to be measured for the 

population under study: 

(1) tooth decay rates 
(2) actual food consumption in the population under study. 

Food types should include sugar (bulk, candy, pastries, ice creams and 
sugared sodas) and milk (both at home and in school). 

(3) actual home dental care such as brushing and flossing. 
(4) actual antibiotic use. 
(5) fluoride content in the community water supply. 
(6) socioeconomic variables including ethnicity, income, education. 
(7) rates of participation in school programs such as oral fluoride 

application and school lunch programs. 

Obtaining accurate measures on tooth decay, socioeconomic variability and 

fluoride are not difficult. These variables can be accurately measured by dental 

inspection, chemical analysis of water and through census information. However, 

obtaining accurate information on food consumption and home dental care is 

another issue. This information is generally obtained through surveys and 
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questionnaires. Studies comparing survey and questionnaire information to actual 

behavior have shown that information on food consumption obtained through 

surveys and questionnaires can be dramatically inaccurate. For additional details 

on the inaccuracy of survey and questionnaire information and some of the reasons 

for it see Dobyns (1987) and Dobyns and Rathje (1987). 

TUCSON AS A DATA BASE 

One difficulty with conducting a multivariable study on tooth decay is finding 

a population where all the needed variables have been measured. Tucson, Arizona, 

is such a place. The Garbage Project has been continuously collecting refuse from 

a wide variety of locations throughout the city since 1973. Refuse information can 

therefore be used to determine the diet and personal dental care practices of 

populations within the city without having to interact with those under study. 

Tucson has also had a very active dental health program in its schools both in 

educating students about dental health care and in recording tooth decay among the 

elementary student population. Tucson schools also have excellent records on 

school lunch program participation. In terms of fluoride, Tucson is in a unique 

situation. Until late in 1992 the city of Tucson was totally dependent on well 

water. The wells are concentrated in three different well fields. The well fields 

south and south west of the city have high concentrations of natural fluoride and 

provide water for the southern half of the city. Well fields in the northern section 

of the city, which provide water for the northern half and eastern sections of the 
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city, have very low fluoride concentrations. The effect of long-tenn fluoride 

exposure can therefore be observed within the City of Tucson. Demographic 

diversity in Tucson also allows the assessment of socioeconomic variables such as 

ethnicity (mainly Hispanics versus others), income and eduction. 

The available infonnation existed at various levels of measurement. For 

example, the tooth decay infonnation existed at the elementary school service area 

level, while the sociometric infonnation was at the census tract area level. rn most 

instances census tracts had to be combined to produce study areas since the areas 

serviced by elementary schools crossed census boundaries. Six study areas could be 

defined. Table 2 lists the study areas along with associated census tracts and 

elementary schools. 

The data for each elementary school represents the elementary school 

population in the school's service areas. rn Tucson, elementary schools are not 

allowed to admit students outside a one-mile radius of the school location. Areas 

that contained magnet schools, and hence could include students not living in the 

immediate area, were excluded. The six study areas, with included census tracts 

and the overlapping elementary school service areas, are illustrated in Figure 3. A 

listing of the study areas and the variable measurements used are presented in 

Tables 2 and 3. 



63 

Table 2. Study Areas Showing Combined Census Tracts and Elementary 
School Service Areas 

Study Area Census Tract(s) Elementary Schools 

1 24, 38 Hollinger, Mission View, Rose, Van Buskirk 

2 2,3,11 Manzo, Menlo Park 

3 14 Jefferson Park, Richey 

4 6 Blenman, Hughes 

5 18, 19 Cragin, Howell, Lineweaver, Robison, Wright 

6 20,21 Cavett, Keen, Pueblo Gardens 

7 40.14, 40.15 Schumaker, Steele 

SOCIOMETRIC DATA 

Sociometric infonnation used in this study includes percent Hispanic, percent 

Hispanic in school, median income, mean income of households living in single 

family detached homes, mean household size and education of household head. All 

of these sociometric variables were measured at the census tract level except for 

percent Hispanic in school which was measured in each elementary school. The 

1990 census infonnation was used for comparison to the 1987-88 tooth decay data 

and the 1980 census infonnation was used for comparison to the 1977-78 tooth 

decay data. 

DIET 

Diet infonnation used in this study included sugary foods (ice cream, pastries, 

candy and bulk sugar, regular soda), milk (consumption in the general population 



Figure 3. Tucson Map Illustrating the Six Study Areas and Overlapping Elementary School Service Areas 
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Table 3. 1987·1988 Data Variables Used in the Comparison of Study Areas (1980·1991) 

VARIABLES ANALYZED 

1 2 3 

% DMF)O 53% 49% 40% 

FLUORIDE .805 .770 .540 

% HISPANIC? 89% 72% 18% 

% HISPANIC IN SCHOOL9 90% 88% 27% 

MEDIAN INCOME7 514,913 515,195 $12,847 

SINGLE FAMILY HOME $11,846 $15,847 $22,953 
MEAN INCOME? 

MEAN HOUSEHOLD SIZE? 3.48 2.59 2.32 

EDUCATION OF 39% 59% 
HOUSEHOLD HEAD6 ? 

% IN SCHOOL FLUORIDE 610/0 67% 45% 
PROGMMS8 

% IN REDUCED AND 97% 90% 73% 
FREE LUNCH PROGMMS9 

MILK USE IN SCHOOLSS 9 5.74 4.57 5.65 

ICE CREAM) .221 .186 0 

PASTRIES) 4 .561 .469 .498 

CANDY) .342 .367 .751 

SUGAR) .888 1.111 .518 

TOOTIIPASTE ) .067 .103 .144 

FLOSS2 .0005 .0004 .0324 

ANTIBIOTICS2 .0018 .0033 .01296 

MILK3 9.69 8.11 9.36 

REGULAR SODA3 5.94 3.77 9.55 

) Figures provided are solid ounces per person per day 
2 Figures provided are number of items per person per day 
3 Figures provided are fluid ounces per person per day 
4 Pastries include cakes, donuts and pies 

STUDY AREA 

4 

38% 

.401 

9% 

21% 

$27,139 

$39,624 

2.13 

94% 

47% 

42% 

3.71 

.220 

.213 

.398 

.130 

.064 

.0208 

.0059 

6.44 

2.56 

5 Figures provided are number of milk containers used per student per week 
6 Percent completed high school 
? U.S. Census 1980 
8 Tucson Unified School District (TUSD) Dental Health Program 
9 Information provided by TUSD Administration 
)0 Percent of Decayed, Missing and filled Tccth in school population 

5 6 7 

39% 46% 40% 

.403 .744 .265 

14% 55% 9% 

34% 64% 15% 

525,148 $18,927 $23,492 

$48,259 $18,288 $34,028 

2.02 3.02 2.00 

89% 64% 85% 

47% 64% 46% 

56% 92% 29% 

3.71 5.65 3.59 

.104 .172 .264 

.464 .568 .442 

.587 .292 .813 

.378 .627 .508 

.091 .132 .154 

.0124 .0017 .0092 

.0022 .0011 .0026 

8.42 9.91 11.80 

2.56 3.39 5.20 
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Table 4. 1976·1977 Data Variables Used in the Comparison of Study Areas (1976·1979) 

VAlUABLES ANALYZED 

1 2 

% DENTIST REFERRALSB 57% 55% 

FLUORIDE .805 .770 

%mSPANIC7 83% 74% 

MEDIAN INCOME7 $11,581 $10,816 

SINGLE FAMILY HOME $15,771 $15,070 
MEAN INCOME7 

MEAN HOUSEHOLD SIZE7 3.42 2.01 

EDUCATION OF 34% 49% 
HOUSEHOLD HEAD6 7 

ICECREAM2 .032 .091 

PASTRlES25 .725 .705 

CANDy2 .245 .285 

SUGAR2 .488 .590 

TOOTHPASTE2 .052 .057 

FLOSS3 .0006 .0006 

ANTIBIOTICS3 .0014 .0018 

MILK" 7.23 5.43 

REGULAR SODA4 2.10 2.16 

1 Data for Area 3 not available for 1976·1979 
2 Figures provided are solid ounces per person per day 
3 Figures provided are number of items per person per day 
4 Figures provided are fluid ounces per person per day 
5 Pastries include cakes, donuts and pies 
6 Percent completed high school 
7 U.S. Census 1970 
8 TUSD Dental Health Program 

31 

STUDY AREA 

4 5 6 7 

17% 13% 18% 34% 

.401 .403 .744 .265 

6% 9% 45% 6% 

$13,304 $14,006 $12,794 $18,086 

$21,907 $23,462 $15,494 $23,243 

2.10 1.99 3.06 2.59 

91% 83% 60% 82% 

.135 .162 .022 .361 

1.090 1.174 .986 1.021 

.281 .492 .255 .412 

.557 .981 .167 .638 

.116 .115 .060 .063 

.0026 .0026 .0012 .0025 

.0051 .0045 .0018 .0020 

8.46 10.09 6.52 8.93 

1.56 1.76 1.46 1.42 
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in each study area and in the elementary schools) and student participation in 

reduced and free school lunch programs. Foods high in sucrose were included since 

they have been implicated in previous studies as a major cause of caries. Milk 

consumption was measured in the general population and at school since this can 
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be a major source of vitamins and calcium,. possibly aiding in developing healthier 

teeth. Reduced and free school lunch program participation was included since 

these balanced meals may be important in providing proper nutrition and hence 

healthier teeth. 

Consumption of sugary foods and milk was measured in the different study 

areas using information collected by The Garbage Project. The Garbage Project has 

been collecting refuse from households from selected census tracts throughout the 

city since 1973. The refuse from individual households is collected and each item 

is recorded by the census tract, garbage code (See Figure 4), number of items, fluid 

or solid ounces the container held, cost, grams of product wasted, brand, type and 

material composition of the container. For this study diet information collected 

from 1980-1990 in each study area was compared with the 1987-88 tooth decay 

data. Diet information collected from 1976-1979 was compared with 1976-1977 

tooth decay data. Consumption of ice cream, pastries, candy and sugar was 

calculated separately as the mean solid ounces consumed per person (the number 

of individuals living in the census tract) per day at the census tract level. Milk 

consumption was calculated as the mean fluid ounces consumed per person per day 

at the census tract level. Milk consumption at school level was calculated as the 

number of 6 oz containers per student per week. School lunch participation was 

calculated as the percent of students in school that participate in the reduced and 

free lunch program. 
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TOOTH DECAY 

The Tucson Unified School District (TUSD) has employed dental hygienists 

to do dental screening, referrals, consultation and classroom dental health education 

since 1943. The last screening was conducted for the 1987-88 school year and was 

discontinued as a result of budget cuts. Two data bases were available for this 

study; a 1987-88 and a 1976-77 dental screening. In these dental screenings all 

children in elementary school were inspected for decay and then referred to dentists. 

The available data for 1987-88 includes the number of children inspected and the 

percent dmf (decayed, missing and filled) by elementary school. The data available 

for 1976-1977 inspection includes the percent of students referred to a dentist; dmf 

information was not retained. Since the tooth decay measures are not the same, 

they cannot be directly compared in terms of increasing or decreasing caries rates. 

The 1970s data can be used as a means of validation for the patterns observed in 

the 1980s data. If patterns between tooth decay and other variables are found in 

the 1980s data are found in the 1970s data, then some added credibility is provided 

to the patterns observed in the 1980s data. 

FLUORIDE 

As stated earlier, Tucson is a unique city in that population segments receive 

dramatically different fluoride levels in their drinking water. It should be noted that 

schools use the same city-provided water as private homes in the same area. Well 
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water is fed into the city's open water system from three well areas. Well areas 

south and southwest of the city contain high fluoride levels (above 0.7 ppm). The 

water from these well areas feed into the southern part of the city water system. 

The other well area is along the Pantano River, which runs east/west through the 

northern section of the city. Water from this well area contains low fluoride levels 

(less than 0.2 ppm) and feeds into the northern half and far eastern section of the 

city water system. The net effect of this water distribution system is to produce 

areas with three levels of fluoridated water. One area in the southern part of the 

city has water that consistently contains fluoride at levels above 0.7 ppm. A large 

area of the northern and eastern half of the city has water with fluoride levels of 

approximately 0.2 ppm. The area between these two areas has water with fluoride 

levels between 0.2 ppm and 0.7 ppm. These fluoride levels have been documented 

by the Pima County Health Department (Figure 5). For this study water samples 

were taken by the author from households in each of the study areas to confirm the 

fluoride levels already documented by the Pima County Health Department. 

Fluoride testing of these samples was conducted by the Soil, Water and Plant 

Analysis Laboratory at the University of Arizona. The fluoride levels found in this 

independent test were similar to those documented by the Pima County Health 

Department. With this confirmation the actual fluoride measurements were used 

in this study (Table 5). 

The number of students involved in school administered "swish and spit" 
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Table 5. Fluoride Levels found in Tucson Municipal Water 

Census Tract Fluoride (Mg/L) Sample Date Exact Location 

18 & 19 0.477 10/29/92 2233 E. 2nd Street 

19 0.314 10/31/92 5849 E. Baker 

18 0.357 10/30/92 3249 E. Pima 

40.14 0.265 10/30/92 7575 E. Speedway 

2 0.770 10/30/92 St. Mary's and 1-10 

6 0.401 10/30/92 Tucson Blvd. and Elm 

10 0.781 10/30/92 17th and 8th Ave. 

14 0.540 10/30/92 Grant and 1st Ave. 

24 0.805 10/30/92 Ajo and 6th Ave. 

19 0.466 10/30/92 105 N. Bryant 

20 0.744 10/30/92 33rd and Country 
Club 

fluoride programs was also measured. The percent of students involved in this 

program was compared to caries prevalence. 

PERSONAL DENTAL HEALTH 

Personal dental care measures in this report include brushing and flossing. 

This information is available through refuse data collected by The Garbage Project. 

How much people brush their teeth is measured through the amount of 

toothpaste used. The mean ounces of toothpaste used per year in each study area 

was calculated from the toothpaste tubes recorded in refuse samples from each 

study area. This measure of toothpaste use was then divided by the number of 
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was then used as a measure of the brushing rate for each study area. There are 

assumptions necessary for these measurements. It is assumed that toothpaste tubes 

are not reused and that they are deposited in the household refuse. Additionally, 

it is assumed that variation in toothpaste use is similar from study area to study 

area. 

Flossing rate is based on the number of floss strings found in household 

refuse samples and the population of individuals, over five years old, for each study 

area. The mean number of floss strings used per year in each study area was 

calculated from floss strings found in refuse samples. This number was then divided 

by the number of people in each study area. The number of floss strings used per 

person per day was calculated and used as a measure of flossing for comparison 

between study areas. There are a number of assumptions for comparing flossing 

from study area to study area. One assumption is that people in each study area 

dispose of floss in a similar way. I am aware that some people "flush" their dental 

floss rather than place it in the garbage. For purposes of intra-study area 

comparison this should not be a problem if disposal patterns are the same in each 

study area. In terms of flossing rates it should be noted that the flossing rate will 

be an under estimate of flossing. What proportion of the population "flushes" their 

used dental floss is not known and therefore a correction of the flossing rate for this 

disposal practice is not available. I am also assuming that one floss string 



Figure 5. Fluoride Distribution in the Tucson Metropolitan Water Service Area 
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represents one flossing and that people do not reuse used dental floss. 

ANTIBIOTICS 
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Antibiotic use in the study areas is based on a count of the number of 

antibiotic prescriptions found in the refuse. Antibiotics found in the refuse and 

included in this study are erythromycin, tetracycline, amoxiciUin, penicillin, penvik, 

chloromyacin, ketocon, polycillin, indocin, ampicillin and keflex. The measurement 

of antibiotic use in this study is the number of prescriptions per person per day. 

These were calculated in the same manner as that for toothpaste and dental floss. 

THE ANAL ysrs 

Since the purpose of this study is to look at which variables might be related 

to tooth decay, each variable was graphed against one of the measures of caries 

prevalence, the caries prevalence scaled from lowest to highest. The slope exhibited 

in the scatter diagram was used to see if each variable related to caries prevalence. 

Three types of relationships were detennined; related, possibly related and 

not related. Variables were classed as related if the slope line was generally steep 

and straight. If the slope line was steep but not straight or not very steep but 

straight the variable was classed as possibly related. All other scatterdiagram 

distributions were classed as not related. The relationship of the variables related 

or possibly related to tooth decay could be classed as positive or negative depending 

on the slope direction. 

Two time periods were observed; the 1970s, which includes caries prevalence 
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information for the 1976-1977 school year, and 1980s data, which includes caries 

prevalence information for the period 1987-1988. 

THE 1987-1988 DATA 

Among the eighteen variables analyzed in relation to caries prevalence, eight 

were observed to be related, five were observed to be possibly related and six were 

not related. Percent Hispanic, percent Hispanic in elementary school, fluoride 

content of household water, bulk sugar consumption, percent of students 

participating in fluoride programs, single household family income, percent of 

children participating in school lunch programs and percent of household heads who 

completed high school were all related to caries prevalence though not in the type 

of relationship one would expect based on the literature overview. 

The variables most related to tooth decay were the percent of Hispanics in 

the population in each study area (Appendix I, Figure 1), and the percent of 

Hispanics in the elementary school population in each study area (Appendix I, 

Figure 2). Caries prevalence increases with the percent of Hispanics. Obviously, 

ethnicity is strongly related to caries prevalence. The cause of this relationship 

could be cultural (behavioral) or genetic. The other relationships found will shed 

light on this issue. 

Three variables, percent of students in IIswish and spit" fluoride programs, 

level of fluoride in household water, and percent of students participating in reduced 

and free lunch programs, were related to caries prevalence but the relationship was 
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in the opposite direction than would be expected based on previous literature. The 

percent of students participating in "swish and spit" fluoride programs and caries 

prevalence were related (Appendix I, Figure 3). Schools that had the highest 

percent of students participating in these programs had the highest caries 

prevalence. This result is the opposite expected if increased participation in school 

fluoride programs reduced caries prevalence. The level of fluoride in the water in 

each study area and the caries prevalence among elementary school children in each 

study area were also related (Appendix r, Figure 4). Caries prevalence was much 

higher in areas where fluoride was above the recommended. 7 ppm than in areas 

with much lower fluoride levels. Participation in reduced and free school lunch 

programs was found to be related to caries incidence (Appendix I, Figure 5). This 

is in direct contradiction of what would be expected since students who are 

guaranteed at least one healthy meal a day would be expected to have at least an 

equal caries prevalence to students not guaranteed such a meal. 

Three variables, bulk sugar use, single family household income and percent 

of household heads who completed high school, were related to caries prevalence 

as expected based on relationships found in previous literature. The use of bulk 

sugar, sugar added to food and used in cooking, was related to caries prevalence 

(Appendix I, Figure 6). Study areas with the highest bulk sugar use exhibited the 

highest incidence of caries. Single family detached home incomes were related to 

caries prevalence in that as income decreased caries prevalence increased (Appendix 
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,I Figure 7). Head of household education was also related to caries prevalence 

(Appendix I, Figure 8). As the percent of household heads who completed high 

school decreased caries prevalence increased. 

Five variables were possibly related to caries prevalence, flossing (Appendix 

I, Figure 9), median income (Appendix I, Figure 10), the amount of milk used in 

school (Appendix I, Figure 11), prepared candy consumption (Appendix I, Figure 6), 

and prepared pastries consumption (Appendix I, Figure 12). Flossing rate was 

inversely related to caries prevalence--flossing rates were higher in low caries 

prevalence areas and lower in high caries prevalence areas. Though this 

relationship does exist, it is hard to believe that the extremely low flossing rates 

found in any of the study areas could have an affect on caries prevalence. In Area 

3, the highest floss use area, 3 out of 100 people flossed each day. The lowest 

flossing use was in Area 2 where 4 out of 10,000 people flossed each day. Median 

income was found to be possibly related to caries prevalence in the same 

relationship as income of single family detached homes. As income declines caries 

prevalence increases. The amount of milk used in elementary schools and caries 

prevalence were directly related. As the amount of milk used in school rose so did 

the number of students with caries. It should be noted that this is the inverse of 

what would be expected if increased milk consumption was important in decreasing 

caries. The use of prepared candy was also related but not in the same relationship 

generally expected. As candy use increased caries prevalence decreased. The 
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relationship between the use of prepared pastries and caries prevalence was in the 

direction expected if higher pastry use, and hence increased use of sugar in those 

pastries, resulted in increased caries. As pastry use increased so did caries 

prevalence. 

Five variables were not related to caries prevalence; overall milk consumption 

(Appendix I, Figure 13), overall consumption of sugar based soda (Appendix r, 

Figure 13), overall consumption of ice cream (Appendix I, Figure 12), overall use 

of antibiotics (Appendix I, Figure 9) and overall use of toothpaste (Appendix r, 

Figure 6). Ice cream and sugar based soda should, according to the literature, 

contribute to increased caries. It should be noted that the highest and the lowest 

ice cream consumption were found in Areas 3 and 7, where low DMF were also 

found. The highest sugar-based soda consumption, more than twice as much as 

found in any other study area, was in Area 3, an area with a low DMF of 40 %. 

Antibiotic use, which had been suspected in decreasing caries, was not related to 

caries prevalence. One of the more surprising findings was the lack of relationship 

between the amount of toothpaste use and DMF. The lowest amount of toothpaste 

use was found in Area 1 which also had the lowest percent DMF. 

THE 1976-1977 DATA 

The 1976-1977 data were analyzed in order to see if the same patterns found 

in the 1987-1988 were also evident in the earlier data. If the same patterns found 

in the 1987-1988 data were found in the 1976-1977 data, this would lend credence 
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to the patterns found in the 1987-1988 data. Direct compatisons between the two 

data sets cannot be made since caries prevalence was measured differently in the 

two data sets. In the 1987-1988 data caries were measured using DMF. In the 

1976-1977 data, caries were measured using the percent of students referred to a 

dentist (for the remainder of this text this will be referred to as "caries prevalence" 

unless the distinction is deemed necessary). A number of other variables were not 

available for use in the 1976-1977 data base. These include percent Hispanic in 

elementary school, percent of students in school "swish and spit" fluoride programs 

(which did not start in the Tucson Unified School District until September 

1980) (Pat Poore, personal communication, 1993), percent of students in reduced 

and free school lunch programs, and the amount of milk used in the elementary 

schools. It should be noted that The Garbage Project did not collect refuse 

information in Study Area 3 in the 1976-1979 period and therefore it could not be 

included in the 1976-1977 data analysis. 

Seven variables were found to be related to caries prevalence: prepared 

pastry use (Appendix II, Figure 1), percent of household heads who completed high 

school (Appendix II, Figure 2), overall percent Hispanic (Appendix II, Figure 3), 

sugar based soda use (Appendix II, Figure 4), flossing (Appendix If, Figure 5), 

toothpaste use (Appendix II, Figure 6) and antibiotics use (Appendix II, Figure 5). 

Prepared pastry use is inversely related to caries prevalence-was pastry use decreases 

caries prevalence increases. This relationship is the opposite of what would be 
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expected based on the literature on sugar consumption and caries prevalence. The 

percent of household heads who completed high school is inversely related to caries 

prevalence. As the education of household head increases, caries prevalence 

decreases. This is the same relationship often presented in caries prevalence 

literature (Von Der Fehr 1982; U.S. Public Health Service 1991). The percent 

Hispanics in the study areas is directly related to caries prevalence. As the percent 

of Hispanics increase so does the caries prevalence. Sugar based soda use is related 

to caries prevalence in the same fashion, as soda use increases so does caries 

prevalence, as what would be expected based on the literature that increased sugar 

use increases caries. Increased floss use was found to be related to decreased caries 

prevalence in this data set. Comparing floss use between the study areas, where in 

the highest flossing use is 26 strings out of 10,000 people each day in Areas 4 and 

5 compared to Areas 1 and 2 where 6 floss strings were use in 10,000 people each 

day, it is difficult to believe that such a small difference in floss use could produce 

such a great difference in caries prevalence. The relationship between toothpaste 

use and caries prevalence is indirectly related. Increased toothpaste use is related 

to decreases in caries prevalence. The relationship here is due to two areas, 4 and 

5, with the lowest caries prevalence exhibiting twice the rate of toothpaste use as 

other areas. Antibiotic use was also found to be related to caries prevalence. Study 

areas with higher antibiotic use had lower caries prevalence. This relationship is 

the one expected if antibiotic use decreases caries prevalence. 
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Three variables were found to be possibly related to caries prevalence in the 

1976-1977 data: fluoride in household water (Appendix II Figure 7), overall milk 

use in the study areas (Appendix II Figure 4), and mean income of households living 

in single family detached homes (Appendix II Figure 8). The amount of fluoride in 

household water was directly related to caries prevalence. As the amount of 

fluoride in water increased, so did caries prevalence. This relationship opposes the 

generally accepted concept that fluoride in drinking water decreased caries 

prevalence. As milk use in the study areas increased, caries prevalence decreased. 

This is the relationship expected if milk consumption decreased caries prevalence by 

building stronger teeth. The relationship between mean income of households living 

in single family detached homes and caries prevalence follows the same path found 

in caries prevalence literature. As income decreased, caries prevalence increased. 

Four variables in the 1976-1977 data were not related to caries prevalence: 

ice cream consumption (Appendix rr Figure 1), prepared candy consumption 

(Appendix II Figure 6), bulk sugar use (Appendix II Figure 6), and median income 

(Appendix II Figure 9). A comparison of the two data sets will be made later. 

ADDITIONAL ANALYSIS 

In the 1987-1988 data and the 1976-1977 data the relationship between 

caries prevalence and the percent Hispanic is the study areas was strong. In 

addition, many of the variables found to be significantly related to caries prevalence 

(income, education, free and reduced lunch program participation) are generally 
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related to ethnicity due to socioeconomic difference in American culture (Bodovitz 

1991; Chapa and Valenicia 1993; Santiago and Wilder 1991; Schwenk 1994; Speer 

1993). [n other words, Hispanics tend to be poorer and can take advantage of free 

programs and tend to have less access to, or take less advantage of education in 

comparison to other groups. There are other indications that variables related to 

caries prevalence may actually be related through ethnic association. For example, 

the use of bulk sugar may only be related to caries prevalence through the fact that 

Hispanics do more horne cooking from "scratch" in comparison to other groups. In 

order to determine what variables were related to caries prevalence as a result of 

ethnicity, rather than directly related to caries prevalence, additional analysis was 

undertaken. A partial correlation analysis of all of the previously significant 

variables with caries prevalence was conducted controlling for the percent Hispanic. 

Partial correlation provides a single measure of association describing the 

relationship between two variables while adjusting for the effect of an additional 

variable. The analysis was conducted using the SAS Version 5 CANCORR Procedure 

with the percent Hispanic as the partial variable. The program default options were 

used. The raw data for analysis are those presented in Tables 2 and 3. The results 

are presented for the 1987-1988 data and for the 1976-1977 data in Table 6. 

In the 1987-1988 data the partial correlation analysis controlling for the 

percent Hispanic in the study areas found only three variables to be significantly 

related to caries prevalence, fluoride levels in household water (R2 = .605), 
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Table 6. Partial Correlation Results Controlling for the Percent Hispanic 

Partial Correlation Results for 1980-1989 Data Results for 1976-1979 
Data 

Variable R2 Direction R2 Direction 

Bulk Sugar .082 N/A N/A N/A 

Median Income .004 N/A N/A N/A 

Single Family Income .048 N/A .466 Positive 

Household Head .034 N/A .004 N/A 
Education 

School Fluoride .218 N/A N/A N/A 
Programs 

School Lunch Program .428 Negative N/A N/A 

School Milk Use .014 N/A N/A N/A 

Prepared Pastry .078 N/A .806 Negative 

Prepared Candy .509 Positive N/A N/A 

Flossing .065 N/A .132 N/A 

Fluoride in Water .605 Negative .933 Negative 

Regular Soda N/A N/A .123 N/A 

Toothpaste N/A N/A .138 N/A 

Antibiotic N/A N/A .102 N/A 

Overall Milk N/A N/A .019 N/A 
Consumption 

prepared candy use (R2 ;;;: .509), and percent of student participating in reduced and 

free lunch programs (R2 ;;;: .428). The remaining significant variables are interesting 

particularly in relation to caries prevalence. After controlling for the percent 

Hispanic, many of the previously significant relationships disappeared or the 
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direction of the relationship changed. 

Before controlling for the percent Hispanic, the relationship between fluoride 

in household water and caries prevalence was positive, as fluoride increased so did 

caries prevalence. When the percent Hispanic were controlled for, the relationship 

became significant but in the opposite direction, as fluoride increased caries 

prevalence decreased. The same phenomenon was found in the relationship 

between the percent of students that participated in reduced and free lunch 

programs and caries prevalence. These variables were positively related in the 

1987 -1988 data--as lunch program participation increased, caries prevalence 

increased. Once the percent of Hispanics was controlled, the relationship reversed-

as participation in lunch program increased caries prevalence decreased. The 

relationship between prepared candy use and caries prevalence reversed when the 

percent Hispanic was controlled. The relationship, as candy use increased caries 

prevalence decreased, changed to as candy use increased caries prevalence increased. 

In the 1976-1977 data, the partial correlation analysis controlling for the 

percent Hispanic found three variables to be related to caries prevalence, fluoride 

levels in household water (R2 = .933), prepared pastry use (R2 = .806), and median 

income of households living in single family detached homes (R2 = .466). The 

remaining significant variables and the direction of relationship to caries prevalence 

provide important insights. Before controlling for the percent Hispanic, the 

relationship between fluoride in household water and the percent of students 
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referred to a dentist was positive. Once the percent of Hispanics was controlled, the 

relationship reversed--as fluoride in household water increased the percent of 

students referred to a dentist decreased. Before controlling for the percent Hispanic 

the relationship between pastry consumption and the percent of students referred 

to a dentist was negatively related. After controlling for the percent Hispanic, the 

relationship remained the same--as pastry use decreased caries prevalence increased. 

The relationship between the mean income of households living in single family 

detached homes and the percent of students referred to a dentist was negative. 

Once the percent Hispanic was controlled the relationship, though weak, reversed 

direction. 

DISCUSSION 

Discussion of the findings will focus on the comparison of the 1987-1988 

analysis results with previous studies on caries prevalence and a comparison of the 

1987 -1988 analysis results with the 1976-1977 analysis results. The first 

comparison will be conducted to see if the 1987-1988 analysis results support or 

contradict previous research. The second comparison will be conducted to see if the 

1987 -1988 analysis results are supported by the 1976-1977 analysis results. 

FINDINGS OF THE 1987-1988 DATA ANALYSIS 

The analysis of the variables in direct relationship to caries prevalence 

indicated thirteen variables that were related or possibly related. As discussed 

earlier, many of these variables were suspected to be related to caries prevalence 
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only in the fact that they were related to Hispanicity since the three study areas 

with the highest percent Hispanic, Area 1 with 89%, Area 2 with 72% and Area 6 

with 55%, also had the highest percentage of dmf, 53%, 49% and 46% respectively. 

Further analysis controlling for the effect of Hispanicity found three variables related 

to caries prevalence. Before the importance of these variables and their relationship 

to Hispanicity can be discussed, it is first necessary to discuss the relationships to 

caries prevalence which were related to Hispanicity. This will be done to determine 

if any of these variables indicate why Hispanics have higher caries prevalence than 

non-Hispanics. 

The variables used in the 1987-1988 data can be classed into three 

categories: socioeconomic, behavioral and circumstantial. Socioeconomic are those 

variables that tend to be associated with certain definable groups in American 

culture. Examples are income, status, and education. The variables in this study 

that can be classed as socioeconomic include: percent of students in school "swish 

and spit" fluoride programs, income of households living in single family detached 

horne, percent Hispanic in elementary school, percent of students participating in 

reduced and free lunch programs, percent of household heads who completed high 

school and median income. All of these variables are associated with Hispanics 

since they are one of the groups in American society who are spatially segregated, 

have lower incomes than the population at large, are eligible to participate in 

assistant programs due to their lower income, and tend to have less education than 
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the overall population. Since the percent Hispanic was related to caries prevalence 

it is not surprising that these variables, attributes frequently associated with 

Hispanics in American culture, were also associated with caries prevalence. 

Behavioral variables are those associated with daily life such as eating and 

drinking. Behavioral variables in this study include: bulk sugar consumption, 

prepared candy consumption, prepared pastries consumption, flossing, and milk use 

in school. In addition, two variables which are often cited as reasons for increased 

caries prevalence, but not found related in this study, are brushing and antibiotic 

use. As stated earlier, the three study areas with the three highest dmf percentages 

are those areas with high Hispanic percentages. Therefore, comparing these three 

areas (Areas 1, 2, and 6) with the other four study areas (Areas 3, 4, 5, and 7) 

should provide insight on whether Hispanics have behaviors which might cause 

them to have greater caries prevalence. 

The Hispanic study areas do have bulk sugar and candy consumption that is 

different than the other study areas (Table 7). Bulk sugar consumption is higher 

in the Hispanic study areas, a mean of .875 ounces per person per day, than in the 

other areas, a mean of .384 ounces per person per day. The lower bulk sugar 

consumption in the other areas is compensated by their greater consumption of 

prepared candy, a mean of .637 ounces per person per day, when compared to the 

Hispanic areas, a mean of .334 ounces per person per day. The Hispanic areas do 

consume slightly more pastries, a mean of .533 ounces per person per day, than the 
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other areas, a mean of .404 ounces per person per day. This difference is not very 

dramatic. Other sugar-based foods, regular soda (Table 7) and ice cream (Table 7), 

are also not different when comparing Hispanic areas to the Other areas. In terms 

of bulk sugar, prepared candy, prepared pastries, regular soda and ice cream use 

Hispanics are not consuming more sugar based foods than the other areas. This 

would indicate that consumption of these sugar-based items does not explain their 

Table 7. Hispanic Versus Nonhispanics Areas 

Item Hispanic Nonhispanic 

Bulk Sugar! 0.875 0.384 

Prepared Candy! 0.334 0.637 

Prepared Pastries! 0.533 0.404 

Regular Soda! 4.370 4.990 

Ice Cream! 0.193 0.194 

Overall Milk Use! 9.240 9.005 

School Milk Use2 5.320 4.170 

Toothpaste! 0.101 0.113 

Flossing' 0.00087 0.0187 

Antibiotic3 0.0021 0.0059 

Fluoride 0.773 0.402 

! Calculated as mean ounces per person per day 
2 Calculated as the mean number of cartons per student per week 
3 Calculated as the mean number of items per person per day 

greater caries prevalence. 

Increased milk use, and the consequent consumption of calcium and vitamins, 
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is cited as one means of reducing caries prevalence. Milk use in elementary schools 

in the Hispanic areas is higher, a mean of 5.32 milk cartons used per student per 

week, than in other areas, a mean of 4.17 milk cartons used per student per week. 

Milk consumption in the general population is undifferentiated between the areas 

with the Hispanics areas consuming 9.240 ounces per person per day and the other 

areas consuming 9.005 ounces per person per day. Slightly more milk is being 

consumed in Hispanic areas than non-hispanic areas, which does not implicate milk 

consumption in explaining their greater caries prevalence. 

Personal dental care, brushing and flossing, are also cited as means of 

reducing caries prevalence. Toothpaste use, used as a measure of brushing in this 

study, is nearly equal when comparing the Hispanic areas with the other areas, a 

mean of .101 ounces per person per day compared to .113 ounces per person per 

day. Floss use is less in the Hispanic areas, 87 floss strings were used by 100,000 

people each day, when compared to the other areas where 187 floss strings were 

used by 10,000 people each day. The floss string use is so low, even for the other 

areas, that it is hard to believe that this small amount of use in the population could 

affect caries prevalence in any of the study areas. 

Antibiotic use, also presented as a means of reducing caries prevalence, is 

lower in the Hispanic areas, 21 antibiotic prescription bottles were thrown out for 

each 10,000 each day, than in the other areas, 59 antibiotic prescription bottles 

were thrown out for each 10,000 people each day. It is difficult to believe that such 
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low antibiotic use in either population could have an affect on caries prevalence. 

Circumstantial variables are those outside of the realm of socioeconomic or 

behavior. Only one variable, the amount of fluoride in household water, is classified 

in this realm. The Hispanic areas have much higher fluoride levels in their 

household water, a mean of .773 ppm, in comparison to the other areas, a mean of 

.402 ppm. Based on the literature which states that optimum fluoride levels 

decrease carles prevalence, Hispanic areas should exhibit lower caries prevalence 

than the other areas. Since the opposite was found it can be concluded that the 

fluoride levels are either not helping or are actually increasing caries prevalence in 

the Hispanic areas. 

From this overview of findings comparing the Hispanic areas to the other 

areas it is clear that Hispanics do not have behaviors, socioeconomic variables or 

other circumstances which would account for their higher caries prevalence. More 

importantly, most of the variables that have traditionally been implicated in 

affecting variation in caries prevalence are not found in this population. These 

include sugar use, fluoridation, antibiotic use, income, education and personal 

dental health practices. Ethnicity is the only variable that appears to make a 

contribution to caries prevalence. There is a very simple conclusion. Hispanics are 

more prone to caries than the other population segments. 

The partial correlation analysis of the data controlling for the percent 

Hispanic may provide some additional understanding on the relationship between 
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caries and ethnicity. This analysis, discussed earlier, found relationships between 

caries prevalence and fluoride in household water, prepared candy use and student 

participation in reduced and free school lunch programs. One of the more telling 

relationships was that between caries prevalence and fluoride in household water. 

Without controlling for the percent Hispanic, the relationship was positively related

-as fluoride levels increased so did caries prevalence. This result is the exact 

opposite of prevailing thinking in the caries literature where fluoride is implicated 

as a having a major role in reducing caries. When the percent of Hispanics was 

controlled, the relationship remained but changed direction--as fluoride levels 

increased caries prevalence decreased. This is the prevailing relationship believed 

to exist as stated in the caries literature. In fact when the literature is reviewed, 

fluoridation has been given mixed review (Disendorf 1986; Glass 1982; Newbrun 

1989; Smith 1988; Yiamouyiannis 1990). A potential reason for these mixed 

outcomes may be due to the lack of controlling for ethnicity or some other form of 

population differences. In fact this reversal in direction between caries prevalence 

and fluoride suggests that Hispanics might experience higher caries rates when 

exposed to the "optimal" fluoride levels than when exposed to lower fluoride levels. 

Evidence for this was found in two studies by Galagan (1953) and Galagan and 

Lamson (1953), both of which used the same data base. These studies compared 

caries prevalence and fluoride levels in Arizona communities to Midwest 

communities. In the Midwest communities, increased fluoride levels correlated with 
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decreased tooth decay. In the Arizona communities of Yuma, Tempe and Tucson, 

where 83 percent of the study population were of Spanish descent, this was not the 

case. The communities with lower fluoride concentrations, Yuma with .4 ppm and 

Tempe with .5 ppm, had the lowest caries prevalence, DMF of 2.5 per 100 children 

and DMF of 2.7 per 100 children respectively. The Tucson data, obtained from the 

same areas as the Hispanic areas used in this study, had a fluoride level of .7 ppm 

and a DMF of 3.5 per 100 children. This indicates that for Hispanic populations, 

increasing fluoride levels may be related to increasing caries prevalence. 

The relationship between prepared candy use and caries prevalence was 

negative, as candy use increased caries decreased, when all groups were included 

in the analysis. When percent Hispanic was controlled, the relationship reversed 

direction, as candy use increased so did caries prevalence. The reversal in this 

relationship is due to the fact that Hispanics eat less prepared candy than other 

groups in this study while simultaneously having more caries than other groups. 

This relationship possibly indicates that Hispanics do not experience increased caries 

from prepared candy consumption as others in this study. Alternatively, the 

relationship could indicate that factors other than prepared candy consumption, for 

example the negative impact of fluoride in drinking water discussed above, are far 

more significant in Hispanics' increased caries prevalence. 

Participation in reduced and free lunch programs was directly related to 

caries prevalence in the 1987-88 data. When the percent Hispanic was controlled, 
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the relationship but changed direction--as participation in lunch programs increased 

caries prevalence decreased. This relationship suggests that the availability of 

reduced and free school lunch programs does not greatly reduce caries prevalence 

among Hispanics but does decrease caries prevalence among nonhispanics. 

COMPARISON OF THE 1976-1977 AND 1987-1988 ANALYSES 

The purpose of comparing the two data sets was to determine if similar 

patterns could be found in the 1976-1977 data which would confirm patterns found 

in the 1987-1988 data. The comparison will be in two parts. The first part will 

make comparisons of the variables found to be commonly associated with caries 

prevalence and those variables found associated with caries prevalence only in the 

1976-1977 data. The second part will compare the variable associated with caries 

prevalence when controlling for the percent Hispanic. 

Five of the ten variables found to be related to caries prevalence in the 1976-

1977 data analysis were also related to caries prevalence in the 1987-1988 data 

analysis. These variables include percent Hispanic, percent of household heads who 

completed high school, flossing, fluoride levels in household water and income of 

households living in single family detached homes. The relationship of these 

variables to decay prevalence were the same as those found in the 1987-1988 data 

analysis. It is interesting that all but one of these variables can be classed as 

socioeconomic or circumstantial. The only behavioral variable found significant in 

both data analyses was floss use and, as with the 1987-1988 data, it is difficult to 



94 

believe that such small rates of floss use in any of the study areas could actually 

affect caries prevalence. 

In the 1976-1977 data analysis, as with the 1987-1988 data analysis, the 

dominating variable in relation to caries prevalence is the percent Hispanic. This 

fact is manifest by the results of the partial correlation analysis where the percent 

Hispanic is controlled. Three variables were found significantly related to caries 

prevalence in this analysis; fluoride levels in household water, prepared pastry 

consumption and income of household living in single family detached homes. 

The relationship between fluoride levels in household water and caries 

prevalence in the 1976-1977 data 'analysis was the same, before and after 

controlling for the percent Hispanics, as that found in the 1987-1988 data analysis. 

These results provide validation of the relationship between fluoride levels and 

percent Hispanic found in the 1987-1988 data analysis. The indications that 

increased fluoride levels increase caries prevalence among Hispanics and decrease 

caries prevalence among nonhispanics is further validation. 

The relationship between prepared pastry consumption and caries prevalence 

found in the 1976-1977 data analysis appears to provide a parallel to the finding 

of the relationship between prepared candy consumption and caries prevalence 

found in the 1987-1988 data analysis. In the 1976-1977 data analysis, increased 

prepared pastry use was associated with decreased caries prevalence. Once the 

percent Hispanic was controlled the relationship reversed, as pastry use increased 
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so did caries prevalence, and was significant. As with prepared candy use, this 

relationship indicates that Hispanics may not experience increased caries from 

prepared pastry consumption as others in this study. Alternatively, the relationship 

could indicate that factors other than prepared candy consumption, for example the 

negative impact of fluoride in drinking water discussed above, are more significant 

in Hispanics' increased caries prevalence. The relationship also indicates that 

increased pastry consumption by nonhispanics results in increased caries prevalence. 

RECOMMENDATIONS 

One clear conclusion can be derived from this study. Hispanics have higher 

caries prevalence in comparison to other groups in this study and they do not 

behave in any manner which would explain the higher caries prevalence. Hispanic 

populations in this study do appear to have increased caries prevalence with high 

fluoride levels in their household water being implicated. At this point in time it 

cannot be assumed that other ethnic groups and possibly other gene pools have the 

same reaction to fluoride. This suggests that there is something about the dental 

development or dental structure of Tucson Hispanics that is different than other 

Tucson groups. Whether there are physical differences between these groups needs 

to be investigated. In terms of public health policy, fluoridation as an overall 

population measure to decrease caries prevalence should be seriously investigated-

especially if Hispanic populations are involved. 

It is also clear from this study that sugar consumption is implicated in 
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increased caries prevalence, particularly among nonhispanics. These considerations 

indicate that general population measures to decrease caries prevalence are not 

beneficial at this time. Instead, dental policy should be shifted away from general 

population measures to the individual level because of the complex nature of caries 

prevalence. This is the same recommendation stressed by Fejerskov (1982) and 

Konig (1982). It would be best to monitor children on an ongoing basis. If an 

individual is found to be caries prone he or she should be treated based on 

behavioral and ethnic indications. 

CONCLUSIONS 

This study analyzed tooth decay in children in Tucson, Alizona in relation to 

multiple factors that might affect tooth decay. Commonly accepted factors such as 

diet (milk consumption and school lunch participation), toothpaste use (an indicator 

of brushing), soft drink consumption, sugar intake, dental flossing and antibiotic use 

were measured from the garbage data base. This information was combined with 

demographic data including ethnicity, fluoride content of municipal water, 

household income, public health care in school and education. The findings 

reinforced and dis confirmed findings in previous studies. This study also revealed 

relations between ethnicity, fluoride in municipal water and tooth decay that had 

not been previously reported. 

Eight variables were found to be related to tooth decay in a relationship that 

would be expected based on previous studies. Variables related to diet included 
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bulk sugar and pastry consumption; as consumption of these products increased so 

did caries prevalence. Two socioeconomic variables, income and education, were 

found to be related to tooth decay in a negative relationship so that as these 

variables increased caries prevalence decreased. The percent Hispanic was 

significantly related so that as the percent of Hispanics increased so did caries 

prevalence. Five variables were found to be related to tooth decay in a relationship 

opposite of that expected based on previous findings. Participation in school 

fluoride programs, fluoride in household water, participation in reduced and free 

school lunch programs, and milk use in school were positively related. As these 

variables increased so did caries prevalence. Additionally, candy consumption was 

found to be negatively related to tooth decay in that as candy consumption 

increased caries prevalence decreased. Five variables generally associated with 

affecting caries prevalence, general milk consumption, soda consumption, ice cream 

consumption, antibiotic use and brushing, were not found to be related to tooth 

decay. These findings were quite mixed, in terms of traditional findings, and 

motivated further analysis. 

The variable found most related to caries prevalence was the percent 

Hispanic. The behaviors and circumstances of Hispanics was compared to others in 

order to determine if Hispanics were conducting themselves in a manner which 

might explain their increased caries prevalence. After analyzing sugar consumption, 

milk consumption, personal dental care (brushing and flossing) and antibiotic use, 
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none of these variables were found to be indicators for increased Hispanic caries 

prevalence. In addition to these behaviors, Hispanic areas have higher fluoride 

concentrations in their household water than in other areas though they have the 

highest caries prevalence. It can be concluded that Tucson Hispanics as a 

population are more prone to tooth decay than other groups in Tucson. 

Since Hispanicity was found to be a dominating variable, further analysis was 

conducted controlling for Hispanicity. The results for nonhispanics conclude (1) 

increased candy consumption was related to increased tooth decay (2) increased 

municipal water fluoridation decreased tooth decay and (3) increased participation 

in free and reduced school lunch programs was related to decreased tooth decay. 

All of these relationships corresponded to the generally accepted relationships 

presented in the traditional literature and therefore compliment those findings but 

only for nonhispallics. It should be noted that these findings were confirmed in 

another analysis using data from the 1970s. 

The interesting finding was that caries prevalence among Hispanics was not 

related to most of the variables implicated in traditional literature. The variables 

that were related to tooth decay among Hispanics were not related in the manner 

found in traditional literature. Tucson Hispanics (1) do not experience the same 

rate of increased tooth decay from candy consumption (this also includes all sugar 

consumption as exemplified by the finding that Hispanics and nonhispanics do not 

exhibit differences in overall sugar consumption) as nonhispanics (2) do not benefit 
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from municipal water fluoridation and are possibly experiencing increased tooth 

decay from municipal water fluoridation and (3) do not benefit in decreased tooth 

decay from participation in free and reduced school lunch programs (this does not 

rule out other potentially significant benefits of school lunch programs). The fact 

remains that Tucson Hispanics experience higher caries prevalence than 

nonhispanics simply because they are Hispanics. 

Why had these same conclusions not been available to the traditional studies 

on caries prevalence? The most significant impact was not realizing that "reported 

behavior" was different from actual behavior. An example within the field of caries 

prevalence studies can be seen in the results of studies looking at tooth decay in 

relation to sugar consumption. In studies where actual sugar consumption was 

controlled, patients in a mental institution and children in an orphanage, researchers 

found significant relationships between sugar consumption and caries prevalence. 

Studies using dietary recall (reported behavior) had mixed results with 6 out of nine 

studies finding no correlation between caries prevalence and sugar intake. 

using measures of actual behavior (material data) traditional reasons used 

to explain higher Hispanic caries prevalence, income and education, were not found. 

The researchers had assumed that lower income and less education was related to 

less knowledge about the ways to decrease tooth decay. In terms of behavior this 

meant lower brushing frequency, higher sugar consumption and lower milk 

consumption. Instead, when actual Hispanic and nonhispanic behaviors were 
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compared no significant difference was found. 
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Chapter Three illustrates that there is a difference between what people 

report doing and what they actually do. Previous Garbage Project studies have 

shown that not only does the reporting versus doing difference exist, but that the 

difference is partly a product of the interaction of meaning systems on our memory 

of behavior. The results thus far illustrate the possibility that our accessible 

meaning system affects our memory and at times our behavior. The question 

remains: what is the structure of the interaction between our meaning systems and 

our memory of behavior and our actual behavior? 

To analyze the relationship between meaning systems and reporting versus 

actual behavior, the study of a single item, diet soft drinks, was undertaken. 

Looking at the actual use and reported use in relation to some aspect of the 

meaning system, I hope to reveal some of the patterns about (1) why there is a 

difference between reported behavior and actual behavior, (2) how peoples' 

meaning systems interact with their memory of behavior and alter it, and (3) how 

social interaction affects our memory of behavior and actual behavior in relation to 

our meaning system. 

To conduct this study Garbage Project data, collected as part of a study for 

the United States Department of Agriculture (USDA), was used. The USDA study 
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was conducted among 63 Tucson households in 1981 and 1982. Four sets of data 

were collected in this study: 7 -day household use recalls, 3·day individual intake 

recall/diaries, 4.5 week refuse data and a questionnaire that included questions on 

sociometric variables, health and lifestyle. 

THE USDA DATA 

(1) 7·day household use recalls -- USDA trained researchers collected interview data 
following USDA NFCS guidelines. Interviews were conducted with one respondent 
in each sample household. The respondent was asked to recall, aided by food lists 
and other notes kept prior to interview, the foods purchased and the foods prepared 
and used in the preceding 7 -day period. 

(2) 3-day individual intake recall/diaries -- A 24 hour recall was conducted with 
each individual in sample households. These individuals were then provided with 
a diary in which to record food intake over the next 2-day period. Instructions were 
provided by interviewers on diary use. Interviewers checked over the diaries with 
individuals at the end of the recording period. 

(3) 4.5 week refuse data -- The Garbage Project collected and recorded all of the 
refuse, more than 110,000 objects in 543 refuse pickups, discarded by the sample 
households over a 4.5 week period. Refuse collection for each household ranged 
over periods of from 10 to 36 consecutive days. All food and beverage packaging 
was recorded by the number of occurrences, original net weight or fluid ounces, cost 
(if marked), brand name, and specific food or beverage type. All food "waste" and 
food preparation debris were identified by type. 

(4) Sociometric, health and lifestyle information -- As part of the USDA 7 -day 
household use recalls, individuals are asked a number of sociometric/physical and 
health/lifestyle questions. These questions ask people directly about their 
sociometric and physical characteristics as well as about different aspects of their 
lifestyle. 

The 7-day household recall and 3-day individual intake studies were 

conducted in the middle of the refuse data collection period. This decreased the 

potential for bias in the refuse data and allowed for more reliable comparative data 



between reported use and refuse represented use. 
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Prior to analysis, adjustments were made in the refuse data for aluminum can 

and glass bottle recycling. Adjustments were made for bottle recycling using bottle 

caps recorded in the refuse. Each diet soft drink bottle cap was calculated as 

representing 32 fl. oz. This figure was chosen as a representation of the bottle 

sizes available with caps at the time of the study (this would include caps from 12, 

16, 32 and 64 oz. bottles). If the cap fluid ounce total was greater than the total 

fluid ounces for soda bottles in a household, the cap total was used in place of the 

bottle total. The effect of the adjustment on the data is presented in Table 8. 

Overcompensation may have occurred from this adjustment, but as illustrated in 

Table 8, bottle recycling adjustments did not change the diet soft drink consumption 

data significantly. 

Aluminum can recyclers were defined as those households with no aluminum 

cans in the refuse but with plastic ringholders for aluminum cans present. If a 

household met these criteria, it was removed from further analyses. This 

adjustment affected all data sets. A total of 9 households, 10.2%, were removed; 

53 households were left in the analysis (Table 8). 

The 7 -day, 3-day, and Refuse data sets were collected over different days. 

In addition, the number of refuse days for each household varied depending on the 

number of days refuse sampling was conducted. For comparability between data 
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sets, the mean number of fluid ounces used per day was calculated. 

Table 8. Comparison of Diet Soft Drink (DSD) use when controlling for aluminum 
and glass recycling (mean fluid ounces/household/day) 

7-day 
3-day 
Refuse 

7-day 
3-day 
Refuse 

7-day 
3-day 
Refuse 

Mean 

4.21 
3.07 
2.32 

S.D. N 

DSD Use Before Recycling Adjustments l 

9.19 
7.20 
6.88 

62 
62 
62 

DSD Use After Bottle Recycling Adjustments2 

4.21 
3.07 
2.47 

9.19 
7.20 
7.04 

62 
62 
62 

DSD Use After Aluminum Can Recyclers Were Removed3 

4.56 
3.49 
2.76 

9.64 
7.64 
7.44 

53 
53 
53 

I Diet Soft Drink use was calculated as the mean fluid ounces/household/day for 7-
Day data, 3-day data, and Refuse data. 

2 Diet Soft Drink use after adjustments for bottle recycling was made. Bottle caps 
were calculated at 32 fl. oz. each. If the fl. oz. totals for the caps were greater than 
the total fl. oz. for soda bottles in each household (DSDs and RSDs were calculated 
separately), the cap totals were used in place of bottle totals. 

3 Aluminum can recyclers are defined as those households with no aluminum cans 
but with plastic ringholders for aluminum cans. Households that recycled aluminum 
cans, a total of 9 households, were removed. 

After adjustments for recycling in the refuse data, 53 households remained 

for further analysis. Of these 53 households, 10 (19%) exhibited no soft drink use 
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in refuse or reports. Among the remaining 43 (81 %) soft-drink-using households, 

28 (65%) had diet soft drink use in refuse or reports. 

DSD use in 7 -day, 3-day, and refuse data, arranged from the highest use to 

lowest use, is shown in Figure 6 (See Appendix HI for original data). This 

illustrates that refuse data represent the lowest DSD use and 7 -day report the 

highest use. 

THE POPULATIONS 

The 28 DSD using households were characterized along ten 

sociometric/physical and five health/lifestyle variables. The sociometric/physical 

variables include: 

ethnicity 
household income 
number of individuals in the household 
male head of household age 
female head of household age 
male job classification 
female job classification 
male head education level 

The health/lifestyle variables include: 

snacks away from home 
meals away from home 
health foods purchased 
foods grown in a home garden. 
number of individuals consuming during the report period (includes visitors 

in the household during the report period. It is used as an indicator 
of how frequently members outside the household are entertained. It 
is not an indicator for increased DSD consumption by these visitors; 
instead it is a lifestyle indicator.) 



106 

FIgure 6. DIet Soft Drink Use 
From the HIghest to Lowest Use in Each Data Set 
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Households that exhibited DSD use in one of the data sets ranged in size 

from 1 to 11 individuals, with a mean of 3.64 and a S.D. of 2.3. Male head age 

ranged from 23 to 69 years, with a mean of 42.0 years. Female head age ranged 

from 23 to 68 years, with a mean of 41.1 years. Male head education ranged from 

8 to 17 years, with a mean of 11.5. Female head education ranged from 8 to 17 
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years, with a mean of 11.4 years. The mean annual household income for DSD 

using households was $23,132, approximately $1,000 more than that for the total 

sample population. 

Households using DSDs seldom reported raising food at home (46.5%), 

though 28.5% occasionally did so (Table 9). Most reported never purchasing health 

foods (82.2%) and most ate meals away from home regularly (89.3%). Money 

spent on snacks away from home was said to range from 0 to $66 weekly, with a 

mean of $17.96 (Appendix III). 

COMPARISON OF RESPONDENT REPORTS AND REFUSE RECORDS 

The refuse data on DSD use is recorded from actual containers discarded in 

household refuse; the 3-day reports contain information that individuals recorded 

on everything they ate and drank, and information for the 7-day reports included 

what one individual recalled all people in the household consumed at home. For 

this report, refuse analysis will be used as a baseline for comparing DSD reports 

because garbage analysis involves little human error in terms of memory, because 

refuse remains are easier to accurately quantify, and because refuse records 

represent a longer period of time so that short-term variations in use have less effect 

on estimates of overall use. As a result, soda refuse data are more likely to 

represent long-term, average consumption. In effect, soda refuse data will be 

compared to standard diet measurement methods based on questionnaires and 

interviews. If divergences are found, they 



Table 9. Populations by Household Sociometric/Lifestyle Variables l 

Ethnicity 
White 
Hispanic 
Unknown 

Male Job Classification 
Professional/Technical 
Manager/Proprietor/Officer 
Clerical/Sales 
Craftsman/Foreman 
Operative 
Service Worker 
Unknown/Not Working 

Female Job Classification 
Professional/Technical 
Manager/Proprietor/Officer 
Clerical/Sales 
Operative 
Service Worker 
Unknown/Not Working 

Grow Food at Home 
Never 
Seldom 
Occasionally 
Regularly 
Missing 

Purchase Health Foods 
Never 
Seldom 
Occasionally 
Regularly 

Meals Away from Home 

N 

22 
5 
1 

7 
3 
4 
4 
1 
1 
8 

1 
5 
4 
1 
3 

14 

2 
14 
7 
4 
1 

23 
2 
1 
2 

% 

78.6 
17.9 
3.6 

25.0 
10.7 
14.3 
14.3 
3.6 
3.6 

28.6 

3.6 
17.9 
14.3 
3.6 

10.7 
50.0 

7.1 
46.5 
28.5 
14.3 
3.6 

82.2 
7.1 
3.6 
7.1 

Regularly 25 89.3 
Occasionally 3 10.7 
Seldom a 0.0 
Never a 0.0 
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ISociometric variables included here are those that are not easily described by 
means and standard deviations. Other variables are described in the text. 
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will need to be carefully evaluated to detennine the possible sources of the 

differences. 

Comparing 7-day reports with refuse and 3-day reports with refuse, the 

following fonnula was used for each household: 

R-G = C 
where: R = mean reported ounces /person/day (either 7-day 
or 3-day) 

G = mean refuse ounces/person/day 
C = over- or under-report in ounces/person/day 

Using this comparison, a negative figure would indicate that the household reported 

less DSD use than was indicated in refuse and is called under-reporting. A positive 

figure indicates the consumption of more DSD than indicated by the refuse and is 

called over-reporting. 

The results of comparing 7 -day respondent reports to refuse records are 

shown in Table 10. Of the 28 households with DSD use in 7-day reports and/or 

refuse records, 16 of the households (57%) under-reported their DSD use. The 

mean under-report is 5.11 fl. oz. per day. Twelve households (43%) over-reported 

DSD use, with a mean over-report of 14.34 fl. oz. per day. In aggregate, DSD use 

was over-reported by 3.54 fl. oz. per day, or by 43%, based on 7 -day respondent 

reports. 

Twenty-six households (comprised of 97 reporting individuals) exhibited DSD 

use when comparing 3-day respondent reports to refuse records (Table 10). Two 

households had no DSD use in 3-day reports or refuse. Seventeen of the households 
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Table 10. Over- and Under-Reporting DSD Use by Households Using Refuse Data 
as a Baseline 
Use Per Household Per Day for DSD Using Households' 

7-day Minus Refuse 3-day Minus Refuse 
Under-Report 

- .39 
- .69 
- .86 
- 1.13 
- 1.29 
- 2.18 
- 2.19 
-2.49 
- 2.71 
- 2.83 
- 3.14 
- 4.39 
- 5.01 
- 6.35 
-14.22 
-28.92 

Mean = -5.11 S.D. = 7.43 

Over-Report 
+ 4.64 
+ 6.86 
+ 7.36 
+ 8.67 
+10.29 
+10.51 
+13.29 
+13.71 
+13.71 
+16.00 
+24.00 
+43.01 

Mean = +14.34 S.D. = 10.37 

- .07 
- .39 
- .43 
- .43 
- .69 
- 1.13 
- 1.29 
- 1.33 
- 1.77 
- 2.18 
- 2.19 
-2.49 
- 3.14 
- 5.01 
- 8.28 
-19.95 
-25.94 

Mean = -4.54 S.D. = 7.50 

+ 4.00 
+ 5.29 
+ 5.33 

+ 9.33 
+12.00 
+12.44 
+13.33 

+14.00 

+30.46 
Mean = +11.02 S.D. = 7.90 

7-day/Refuse Mean = +4.62 S.D. = 13.12; Percent Over Baseline = 67.4 



3-day/Refuse Mean = +3.24 S.D. = 10.81; Percent Over Baseline = 17.4 
Refuse/Baseline DSD Use Mean = 2.49 fl. oz. 
'Determined by Report and/or Refuse Data 
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under-reported their DSD use by a mean of 4.54 fl. oz. per day. The remaining 9 

households over-reported DSD use by a mean of 11.02 fl. oz. per day. In aggregate, 

individual intake reports, summed by household, show a mean over-reporting of 

DSD use of 1.36 fl. oz. per day, or by 35%, based on 3-day respondent reports. 

Seven-day/refuse and 3-day/refuse comparisons show little difference in 

reporting discrepancies. The 7 -day reports appear to be slightly less similar to refuse 

than 3-day reports. The 7- day mean (4.62) is higher than the 3-day mean (3.24) 

by 1.02 fl. oz. per day. There is also an increased tendency for larger outliers on 

7-day reports compared to 3-day reports. 

Over-reporting of DSD use is occurring in both 3-day and 7- day data when 

compared to refuse data. 

WHO ARE THE OVER-REPORTERS AND UNDER-REPORTERS OF DSD? 

Two approaches were taken to determine patterns in over- and 

under-reporting of DSD use. One approach was to analyze under-reporting and 

over-reporting in relation to sociometric variables. The other approach was to 

divide the population along lines of mean DSD use, as represented by refuse data, 

and look at patterns of over- and under-reporting in households above and below 

the refuse mean. 

Multiple Regression was used to analyze sociometric and lifestyle/value 
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variables in relation to DSD over-reporting and under-reporting. Sociometric and 

lifestyle/value characteristics served as the independent variables. All independent 

variables, except ethnicity, were used in their original measurement. Four of the 

independent variables, job classification, growing food at home, purchasing health 

foods, and meals away from home are ordinal measurements. Job classification was 

used in its original measurement since the job groups generally indicate income and 

status differences. The original measurements for the four behaviors were used 

since each group represents a different frequency of the behavior. Etlmicity, as a 

nominal measurement was included through the use of dummy variables. Though 

the use of some of these measurements can be controversial it should be noted that 

the regression is being used as a descriptive tool and not as a predictive tool. The 

dependent variables were the over- and under-reporting in 7 -day and 3-day 

comparisons. Dependent variables were measured in DSD ounces/household/day. 

The analyses were conducted using SPSS Version 2 on a VAX 1200 at the University 

of Arizona. A level of significance of .05 was used for inclusion. All other options 

were the programs' defaults. The results of the regression analyses are presented 

in Table 11. The raw data used in the analyses are presented in Appendix m. 

The 7-day/refuse regression indicates that half of the variability, 51%, in 

households under-reporting DSD use can be explained by household size and the 

number of individuals who consumed food in the household during the report 



Table 11. Regression Analysis of Over- and Under-Reporting and Sociometric 
Measurements 

Significant 
VariableCs) 

Beta 

R2 = .508 

Significant 
VariableCs) 

Beta 

R2 = .758 

7 -daY/refuse under-reporting 

Household Size # of visitors consuming 
food during the report period 

-.559 -,481 

7-day/refuse over-reporting 

Ethnicity 

.871 

3-daY/refuse under-reporting 

Significant Household size 
VariableCs) 

Garden Food # of visitors 
consuming food during 

Beta 

R2 = .794 

Significant 
VariableCs) 

Beta 

R2 = .952 

-,461 -.571 -.335 

3-daY/refuse over-reporting 

# of visitors con- Female job 
suming food during classification 
the report period 

-.906 .367 

Health Food 
Purchases 

.224 

113 
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period (This variable includes visitors in addition to household members. Since 

only a few visitors can dramatically increase the number of individuals who drank 

something in the household during the study period, this variable is used as an 

indicator of the frequency of visitors in the household. This is taken as a lifestyle 

indicator and not an indicator of increased DSD use). Both variables of household 

size and number of consumers are negatively related to under-reporting. As 

under-reporting increases, household size and the number of individuals consuming 

during the report period decreases. Smaller households tend to under-report their 

DSD use more than larger households. Increased household size and an increased 

number of visitors consuming in the home appears to increase awareness of 

consumption in the household. This may lead to increased accuracy in reporting. 

Three-quarters of the variability (76%) in households over-reporting DSD use can 

be explained by ethnic variability. This is a positive relationship showing that 

ethnic minorities are more likely to over-report DSD use than others. 

The 3-day/refuse regression indicates that household size, the use of home 

grown food, and number of individuals consuming during the report period explains 

79% of the variability in under-reporting DSD use and are inversely related. The 

inverse relationships in household size and number of individuals consuming during 

the report period and DSD use was also seen in the 7-day/refuse comparisons where 

an increase in household size and number of visitors seems to make the individuals 

in the household more aware of consumption. In households where food is grown 
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in a home garden, DSD use tends to be under-reported. 

Most of the variability (95%) in over-reporting DSD use is explained by three 

variables. One variable that is inversely related to over-reporting is the number of 

individuals who consumed in the household during the report period. Female job 

classification and health food purchases are directly related to over-reporting. 

Over-reporting of DSD use is more likely to occur in households where the female 

has a service or operative job than in households where the woman is in a 

professional or managerial position .. Operative job examples include: apprentices; 

gas station attendants; bus, taxi, and truck drivers; food graders and packers; 

laundry, shop and mine operatives. As the amount of money spent on health foods 

increases, the amount of over-reporting of DSD use also increases. 

It is interesting that there is an inverse relationship between 3-daY/refuse 

over-reporting and number of visitors consuming during the report period even 

though these same variables are also inversely related to 7 -day and 3-day 

under-reporting. It should be noted that the number of visitors consuming during 

the report period is more strongly related with 3-day/refuse over-reporting (-.906) 

than with under-reporting (-.335), but in the same population it is not related with 

7-daY/refuse over-reporting. This suggests that the number of individuals 

consuming during the report period is related in some more complicated way to 

household size, especially in households that under-report DSD use, but is more 

directly related in 3-daY/refuse over-reporting households. On the other hand, this 
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relationship may be spurious. Without a larger sample this question cannot be more 

adequately settled. 

Another way of looking at DSD use is to observe who is using above and 

below the DSD refuse daily mean (a figure assumed to be close to the actual DSD 

consumption mean) in tenns of under-reporting and over-reporting DSD use. The 

DSD refuse mean is 2.49 fl. oz. per day per household. Table 12 shows the results 

of how households using over and under the DSD refuse mean over- and 

under-report their DSD use. Figures 7 and 8 illustrate these differences. 

Households that use under the refuse DSD mean consist mostly of the small 

under-reporters and moderate over-reporters of DSD use. As a group they tend to 

over-report their DSD use. Households that use over the refuse DSD mean as a 

group tend to under-report their DSD use in both 7-day and 3-day reports. This 

group also contains the more dramatic under-reporters and over-reporters of DSD 

use. These households can therefore be divided into two general groups. Those 

households that tend to slightly under-report their DSD use and those that greatly 

over-report and under-report their DSD use. 

In sununary, patterns of over- and under-reporting exist and over- and 

under-reporters can be determined based on sociometric and lifestyle/value 

variables. 

DIET SOFT DRINK USE IN GREEN VALLEY 

An analysis of diet soft drink data from the Green Valley project was 
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conducted to provide a comparison for the USDA data. This would be useful since 

the comparison is between a cross-section of the Tucson population in the USDA 

data and elderly-retired individuals in the Green Valley data. Information allowing 

adjustment for bottle and aluminum can recycling in the refuse data was not readily 

available for the Green Valley data. 



FIgure 8. USDA 7 Day/Refuse: Effect of UsIng 
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As part of a Ncr (National Cancer Institute) food frequency questionnaire 

verification study, questionnaire and refuse data were collected in Green Valley, 

Arizona. This 1985 study, totally separate from the USDA study, was conducted 

with 44 one- and two-person households in Green Valley, Arizona, a retirement 

community. The self-administered diet "recall" questionnaire asked the respondents 
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to report average frequency and quantity of intal<e over a normal year period; 

Table 12. Effect of Using Over or under the Refuse DSD Mean on 
Over-Reporting and Under-Reporting of DSD Use 

Use Per Household Per Day for DSD' Using Households 

Using Over the Refuse DSD Mean l 

7-day/refuse 3-day/refuse 

-28.92 
- 6.35 
- 5.01 
- 4.39 
- 3.14 
- 3.00 
- 2.83 
- 2.71 
+ 4.64 
+ 7.36 
+43.01 

-25.94 
-19.95 
- 8.28 
- 5.01 
- 3.14 
- 1.77 
- 1.33 
- .07 
+ 5.29 
+23.67 
+30.46 

M = -1.22 M = -.551 
S.D. = 16.99 S.D. = 16.41 

Using Under the Refuse DSD Mean 

7-day/refuse 3-day/refuse 

-2.49 
- 2.19 
- 2.18 
- 1.29 
- 1.13 
- .86 
- .69 
- .39 
+ 6.86 
+ 8.67 
+10.29 
+10.51 
+13.29 
+13.71 (2) 
+16.00 
+24.00 

- 2.492 

- 2.19 
- 2.18 
- 1.29 
- 1.13 
- .86 
- .69 
- .43 
- .39 
+ 4.00 
+ 5.33 
+ 9.33 
+12.00 
+13.33 
+14.00 

M = +2.52 M = +1.23 
S.D. = 6.00 S.D. = 3.95 

I the refuse DSD mean is 2.49 fl. oz. per day 
2 negative figures indicate over reporting; positive figures indicate under reporting 

. Determined by Report and/or Refuse Data 

household refuse was collected and recorded for a month or more inunediately 

before the questionnaire was completed. The questionnaire elicited the average 

portion size and frequency of intake in per day, per week, or per month units. This 
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contrasts with the USDA recall questionnaire and diary data which elicited 

infonnation on specific meals. Refuse data were collected from each residence for 

a minimum of five and a maximum of six weeks. 

In the questionnaire data, 23 (53%) of the forty-four households said they 

used DSDs during the study period (Table 13). Among the forty-four households 

in the questionnaire data, the DSD daily use mean was 1.84 ounces. Households 

that said they used DSDs reported drinking a mean of 3.51 ounces per day. 

Table 13. Comparison of DSD use in Green Valley 

Mean] S.D. N 

All Households 

Questionnaire 1.84 4.49 44 
Refuse .58 1.18 44 

DSD Using Households 

Questionnaire 3.51 5.77 23 
Refuse 1.69 1.51 15 

] Mean fluid ounces/household/day 

Based on the Green Valley refuse data, 15 (34%) of the forty-four households 

exhibited DSD use (Table 13). Including all forty-four households, refuse data 

showed a mean daily DSD consumption of .58 ounces. DSD using households had 

a group mean of 1.69 ounces per day. 

In all, 28 households reported using DSDs or DSD containers were found in 

their refuse. Comparing questionnaire and refuse data in these households, they 
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reported using 1.98 ounces per day more (S.D. 5.64) than was represented in the 

refuse data (Table 14). Ten households (36%) under-reported their DSD use by a 

mean of 1.42 ounces per day (S.D. 1.47). Eighteen households (64%) over-reported 

their DSD use by a mean of 3.86 ounces per day (S.D. 6.23). 

To better understand who the over- and under-reporters were in the Green 

Valley data, those using above and below the DSD daily refuse mean (1.69 

ounces/day) are shown in Table 15 and illustrated in Figure 8. Twenty-two 

households (79%) used over the DSD refuse mean. They under-reported their DSD 

use by .13 ounces per day (S.D. 5.03). Six households (21 %) used under the DSD 

refuse mean. They over-reported their DSD use by 2.55 ounces per day (S.D. 5.76). 

Differences in under- and over-reporting between these groups exhibit 

patterns like those found in the USDA data. Households that used over the DSD 

refuse mean included the four largest under-reporters, the third from the highest 

over-reporter, and a moderately high over-reporter (Figure 8). Households that use 

under the DSD refuse mean included all moderate over- and under-reporters and all 

but two of the largest over-reporters. Households with moderate misreports used 

under the DSD refuse mean. Most households that highly over-reported DSD use 

also used under the DSD refuse mean. Households that use over the DSD refuse 

mean dramatically over- and under-reported their DSD use. 

COMPARISON OF GREEN VALLEY AND USDA DATA 

For comparative information, the Green Valley data were contrasted to the 



Table 14. Over- and Under-Reporting DSD Use by Household in Green Valley 
Use Per Household Per Day for DSD Using Households· 

QuestiolU1aire Minus Refuse 
Under-Report 

1 - .13 
2 - .17 
3 - .33 
4 - .53 
5 - .63 
6 - .70 
7 -1.70 
8 -2.40 
9 -3.20 
10 -4.40 
Mean = -1.42 S.D. = 1.47 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Over-Report 
+ .13 
+ .20 
+ .27 
+ .33 
+ .40 
+ .60 
+ .63 
+ 1.17 
+ 1.70 
+ 1.73 
+ 2.00 
+ 6.40 
+ 6.87 
+ 9.23 
+12.87 

Mean = +3.86 
+24.00 

S.D. = 6.23 

Food Frequency QuestiolU1aire/Refuse Mean = + 1.98 S.D. = 5.64 
Percent Over Baseline = 17.2% 

Refuse/Baseline DSD Use Mean = 1.69 fl. oz . 

• Detennined by Report and/or Refuse Data 
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Table 15. Effect of Using Over and Under the Refuse DSD Mean on Over-Reporting 
and Under-Reporting of DSD Use in Green Valley 

Use Per Household Per Day for DSD Using Households' 

Using Over the Refuse DSD Mean l Using Under the Refuse DSD Mean 

Questionnaire/Refuse 

-4.40 - .702 

-3.20 - .63 
-2.40 - .53 
-1.70 - .33 
+1.70 - .17 
+9.23 - .13 

+ .13 
+ .20 
+ .27 
+ .33 
+ .40 
+ .60 
+ .63 
+ 1.17 
+ 1.73 
+ 2.00 
+ 6.40 
+ 6.87 
+12.87 
+24.00 

Mean = -1.28 S.D. = 5.03 Mean = +2.55 S.D. = 5.76 

Ithe refuse DSD mean is 1.69 fl. oz. per day 

~egative figures indicate over reporting; positive figures indicate under reporting 

'Determined by Report and/or Refuse Data 



~ 
24 

" - 20 

2 
m £ 1& 

'4; 
!!J 12 
o 
Vl c 
.... e 
o 

~ 
~ 4 
:J o 

124 

Figure 9. Green Val ley: Effect of Using 
Over or Under the ~efuse DSD Mean on Over

Reporting and Under-Reporting of DSD Use 
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USDA 7 -day and refuse data. The USDA data closest to the Green Valley 

questionnaire data are the 7 -day recalls. Both data sets are based on diet recall 

rather than diary infonnation as in the USDA 3-day data, and though the 7 -day 

USDA recall is shorter than the Green Valley recall questionnaire, it is the most 

comparable. 

DSD using households in Green Valley used (1.69 ounces/day), less DSDs 

than DSD using households in the USDA study (2.76 ounces/day) by 1.07 ounces 

per day. Much of this difference may be due to a smaller households size in the 

Green Valley data (one or two person households) than in the USDA data (3.79 
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persons per household). DSD use was higher in Green Valley, with 23 (64%) of 

the 44 households in the study exhibiting DSD use, in comparison to 28 (45%) of 

the 63 households in the USDA study. In terms of misreporting DSD use, the Green 

Valley popUlation over-reported DSD use as did the USDA population, but to a much 

smaller extent. The Green Valley population over-reported their DSD use by 1.98 

ounces per day in comparison to 4.62 ounces per day in the USDA study population. 

The Green Valley study population did not over- or under-report their DSD use as 

dramatically as the USDA study population. The standard deviation for Green 

Valley was 5.64 compared to a standard deviation of 13.12 for the USDA study. 

Patterns of over- and under-reporting in terms of whether households use 

over or under the DSD refuse mean are almost identical between the Green Valley 

and USDA data. Households using under the DSD refuse mean include the 

moderate over- and under-reporters and most of the large over-reporters. 

Households using over the DSD refuse mean include the large under-reporters and 

a few of the large over-reporters. This suggests that when households consume over 

the DSD refuse mean (assumed to be a close representation of actual DSD 

consumption), they became less able andlor less willing to report their actual 

consumption of DSDs. 

Comparing Green Valley and USDA data show that the two data sets are 

quite comparable, especially in terms of patterns of over- and under-reporting, even 

though the techniques and methods used to obtain the data were not totally similar. 
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CONCLUSION 

This study illustrates again that there is a difference between what people 

report doing and what they actually do when contrasted to the material remains of 

their behavior. As found in the USDA data people, on the average, report using 

twice as much diet soft drinks as they actually use. The same pattern was also 

found in a separate data set collected from Green Valley, Arizona. This confirms 

that reported behavior is different than actual behavior and that in the case of diet 

soft drinks they are generally over-reported. 

This study also reconfirms the pattern that people will over-report their use 

of items they see as healthy. This pattern was found in a previous Garbage Project 

study of Green Valley data that looked at the difference between reported and refuse 

use in relation to whether an item was viewed as healthy or unhealthy (Johnstone 

1986). The pattern of over-reporting foods viewed as healthy also shows that 

people do not report their actual use. Instead, when asked about their behavior 

they recant the behavior that exists in their aware and accessible mental schemata. 

These schemata are affected by people's perception of self; in this case they consume 

soda in a healthy manner drinking less regular soft drinks and more diet soft drinks 

then they actually do. 

This insertion of a standardized memory rather than the memory of their 

actual behavior is particularly true when the memory is about one's own behavior 

(connected to one's perceptions of self) and concerns some everyday mundane type 
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of behavior. This is supported by the finding in the USDA diet soft drink study that 

increases in the number of visitors to one's horne decreases over- and under

reporting. Reported behavior and actual behavior become more closely matched. 

The introduction of someone from outside of everyday behavior, such as a visitor, 

may cause the individual to shift the guidance of soda behavior from their 

unaccessible realm to their accessible realm. Therefore, actual behavior changes, 

being possibly guided by the accessible rather than the unaccessible realm, and 

resembles reported behavior since the schemata guiding memory are now involved 

in guiding actual behavior. 

This example demonstrates that actual behavior becomes more closely aligned 

to our reported behavior during unusual and possibly intense social interaction. The 

schemata and associated meanings that affect our memory of behavior begin to 

affect out actual behavior. This point has important implications for the 

archaeologist who wants to study accessible meaning systems using archaeological 

data. Aspects of the meaning system will not be displayed in everyday patterns of 

behavior but instead in behavior associated with periods of social interaction. 

These phenomena confirm a number of important points presented in the 

explanatory framework presented earlier in this work. There is support for a 

possible unaccessible realm that guides actual behavior and this behavior is not 

reported. Conversely, there is support for a possible accessible behavioral guiding 

system with an associated meaning system that interacts with perception of behavior 
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and that in tum produces memory of behavior. 

This study also suggests the possibility that the traits in the accessible and 

unaccessible behavioral guiding system schemata are different even for the same 

behavior. The simple fact that there are differences between actual and reported 

behavior points to potential differences in schemata traits between the two systems. 

One pattern does suggest that there is some interaction between the meaning 

system in the accessible realm and the unaccessible realm. This interaction does not 

appear to be connected through personal use but with actual use in the popUlation. 

Households that use more than the actual population mean of diet soft drink use 

will tend to under-report diet soft drink use. Households that use less than the 

actual popUlation mean of diet soft drink use will tend to over-report diet soft drink 

use. People will report using an amount of something that is closer to the actual 

mean use in the population than they actually use. People may have some sense of 

actual use in the population otherwise they would not be able to produce a memory 

of use close to the actual population mean use. This hints that there is some 

interaction of the meaning system with actual use and that the interaction occurs 

through reported behavior. 

Looking at the reported use versus actual use of a single item in relation to 

a limited number of lifestyle variables has revealed some patterns that show the 

potential for two systems that affect actual and reported behavior. One realm, the 

accessible realm, affects how behavior is reported and is tied to the meaning system. 
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The other realm, the unaccessible realm, is not cognizable and guides actual 

behavior. These realms appear to have guiding schemata with different traits or 

rules though there are some hints that they may share some traits. Everyday 

mundane behavior appears to be guided by the unaccessible realm unless there is 

some reason to guide the behavior with the accessible realm. This occurs during 

social interaction outside of everyday behavior. 

An important question at this juncture is how do the unaccessible realm and 

the accessible realm with its associated meaning system interrelate, if at all, and 

what are the mechanism in which they function. To further explore these issues 

another study was undertaken which incorporates a large number of items as well 

as various forms of reported behavior. 
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CHAPTER FIVE: EMERGING PATIERNS OF THE DIFFERENCES 

BE1WEEN REPORTED AND AcruAL BEHAVIOR 

INTRODUCTION 

The study in Chapter 4 analyzed differences between reported and actual 

behavior in relation to the accessible and unaccessible realms for diet soft drink use. 

The results provided insights into how reported behavior was potentially related to 

the accessible realm and how actual behavior is potentially related to the 

unaccessible realm. The results also suggested that there was some interaction 

between the accessible and unaccessible realms. This relationship suggests that 

meaning, in some form, maybe connected not only to the accessible but also to the 

unaccessible. 

In the diet soft drink study the accessible and unaccessible were evaluated 

based on the reported and actual use of only one item. The variables studied in 

relationship to diet soft drink use did not include a measure of values or attitudes. 

Another study is needed to see if the patterns found in reported and actual diet soft 

drink use can be found in the use of other items. This could provide additional 

confirmation of the diet soft drink study findings. What is also needed is a study 

that incorporates additional measures of values and attitudes of the meaning system 

to further evaluate whether meaning is connected to the unaccessible realm. 

As discussed in Chapter 2 this work proposes that the unaccessible realm, 

along with its behavioral guiding schemata are guiding mundane everyday behavior 
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and the manifestations of this actual behavior will be found in archaeological 

(Refuse) data. r also contend that the accessible realm and its guiding schemata 

guide the perception and memory of behavior. If the unaccessible schemata are 

different then the accessible schemata then the measurement of the same behavior 

will be different, depending on whether the actual behavior is measured or the 

reported behavior is measured. Meaning is constantly changing and evolving, an 

intermingling of parts of the old and new. The variability in meanings that can 

develop are only limited by cultural boundaries. r have proposed that meaning, 

such as values and attitudes, are directly associated with the accessible realm and 

only possibly associated with the unaccessible realm. If this is true than variation 

in actual behavior, controlled by unaccessible schemata, should be less than the 

variation in reported behavior, controlled by accessible schemata. 

The data from a study conducted for the United States Department of 

Agriculture, Nationwide Food Consumption Survey (USDA) was determined to be 

the best to address these issues. The USDA study collected information on more 

than one type of reported behavior in conjunction with actual behavior from refuse 

and included some measures of attitudes and values. 

TIm DATA 

The USDA study was the most intensive research effort undertaken by the 

Garbage Project looking at reported food use versus food use found in garbage 

(Dobyns and Rathje 1987, Harrison and Ritenbaugh 1987, Hughes and Ho 1987). 
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The USDA study was committed to understanding why there were discrepancies 

between two fonns of reported food use in their 1977 study (Fratt 1987). To look 

at this issue, The Garbage Project collected three data sets on food use from 62 

Tucson households: Diary, Interview and Refuse representations of food use. 

The Diary representation method had each household member record their 

individual food intake over a 3-day period. The Interview representation method 

had one respondent in the household, usually the female head of household, recall 

food use in the household over a 7 -day period. For the Refuse representation 

method The Garbage Project collected and recorded all of the refuse for a five week 

period put out by the households. In terms of timing, the Diary and Interview data 

were collected in the middle of the Refuse analysis. With the simultaneous 

collection of these three sets of data, Garbage Project personnel were able to 

directly compare Diary, Interview and Refuse representations. In essence, Garbage 

Project researchers could contrast what one person in the household said household 

members were consuming (Interview Data), with what each individual in the 

household said they were consuming (Diary Data), with what the household was 

consuming as found in the garbage. The comparisons showed that all three sources 

of infonnation were different. 

THE ANALYSIS 

To further understand some aspects of meaning in the contrast between 

reported behavior and behavior found in material remains, a more in-depth analysis 
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of the USDA data sets was undertaken. To reduce the affects of known formation 

processes in contributing to the difference, certain items were excluded from 

analysis. Excluded items were those affected by mental formation processes, such 

as the "spike affect," and those affected by cultural formation processes, such as 

curation. Additionally, food types were used rather than individual foods. This 

increased the measurement of foods used and decreased the possibility for the 

inclusion of zero food use. A total of 45 food types was selected for inclusion in the 

study (Table 16). The means and standard deviations for food types are provided 

in Appendix VI. 

To understand the overall structure of food use in each of the USDA data sets 

(Diary, Interview and Refuse) and to see how these structures might differ, a series 

of exploratory analyses were conducted. First, the Diary, Interview and Refuse data 

needed to be put on a comparable basis. The Diary and Interview data asked the 

respondent to record the number of ounces of food they had consumed. Refuse data 

records the containers used and the ounces the container holds. In order to 

compare the Refuse data with the Diary and Interview data each food types in the 

Refuse data was converted to the weight used in the diary and Interview data. For 

some foods this required calculating the prepared amount of food based on what 

was found in refuse. For example, it was necessary to calculate the amount of 

prepared juice from the juice concentrate. The use of each food type in all three 

data sets was then calculated to a mean daily use in each household. 
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Table 16. Food Types Used in the Analysis of USDNNFSA Data 

Fresh Red Meat Pasta Syrup 

Rice White Bread Pastries 

Poultry Dark Bread Sugar 

Fish and Seafood Tortillas Candy 

Cheese and Milk Dry Cereals Popsic1es 

Ice Cream Cooked Cereals Non-Dairy Products 

Other Diary Crackers Coffee 

Eggs Chips Juices 

Beans Fresh Vegetables Diet Soft Drinks 

Nuts Canned Vegetables Regular Soft Drinks 

Peanut Butter Frozen Vegetables Beer 

Saturated Fats Fresh Fruit Wine 

Unsaturated Fats Canned Fruit 

Com Frozen Fruit 

Flour Relishes 

Chocolate Sauce Liquor 

The first thing I wanted to determine was if there were groups of households 

with similar patterns of food use over a wide range of food types. The number of 

groups and the number of households in each group would show the amount of 

variability in food use that existed in each data set. By then comparing the 

groupings between data sets, the amount of variability between data sets could be 

examined. To accomplish this, each data set, Diary, Interview, and Refuse, was 

analyzed using Factor Analysis with varimax rotation. Factor Analysis uses a 
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mathematical model similar to multiple regression to detennine factors, in this case 

the use of each food type, involved in producing different overall patterns of food 

use between households. It also determines groups of households with similar 

patterns of food type use. Factor Analysis also detennines the variance explained 

and the percentage of variability explained, by each factor or food type. The 

varimax rotation transforms the factors in order to make them more interpretable. 

The Factor Analysis and varimax rotation was conducted using SPSS version 

2 on a VAX 1200 at the University of Arizona. The default method of factoring, 

PA2 with iteration, was selected. Factors of .2 or less were not printed for ease of 

interpretation. Q mode factoring was used since household groupings were desired. 

In SPSS this is done by transposing the data before calculation. Sixty-two 

households were included in the analysis. If a household had a refuse use or 

reported use of zero in enough food types it was rejected by the Factor Analysis 

program. Because of this fewer than 62 households were used in some of the data 

sets. The number of variables (households) did not exceed the number of cases 

(food types) in all data sets. This should not pose a significant problem since my 

interest is only in observing the number of household groups for comparison 

between data sets. 

The Factor Analysis results showed that the Diary data had the most groups 

of households with nine groupings showing similar patterns of reported food use 

(Table 17) (see Appendix IV and V). Interview data had fewer groups than the 
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Diary data with a total of seven household groups with similar patterns of reported 

food use. Refuse data had the least number (six) of household groups with similar 

patterns of food use. This shows that variability in food use between households 

was least in Refuse data, most in Diary data, with Interview data between. 

Another indicator of variability is the number of households in the household 

groups with similar patterns of food type use. If the number of households in each 

factored group were nearly equal in size, then the variability in that data set would 

be greater when compared to another data set where most households fell into one 

factored group. The largest groups in the Diary data and Interview data were 20 

(37%) and 20 (37%) respectively (Table 17)(Appendix IV). The largest group in 

the Refuse data contained 43 (79%) of the households. This shows that there is 

much less variability in Refuse data than in Diary and Interview data. The results, 

in fact, show that when looking at food type use in refuse most households had very 

similar food use. In contrast, people's reported food use, Diary and Interview data, 

showed much greater variability. 

The next task was to determine how many food types were influencing the 

differences in the factored household groups and to see the amount of variability 

they explained. This would be another indicator of the amount of variability in 

each data set. To do this, a stepwise regression was applied to each data set. 

Stepwise regression is a multiple regression technique which can analyze the 



Table 17. Comparison of Diary, Interview, and Refuse Factored 
Household Groups 

Factored DATA TYPE 

Household Diary Interview Refuse 

Groups Number Percent Number Percent Number Percent 

1 20 37% 20 37% 43 79% 

2 12 22% 15 28% 4 7% 

3 4 7% 5 9% 2 4% 

4 5 9% 6 10% 2 4% 

5 4 7% 3 6% 2 4% 

6 2 4% 3 6% 1 2% 

7 3 6% 2 4% 

8 3 6% 

9 1 2% 

Total 54 100% 54 100% 54 100% 
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relationship between a dependent variable and a set of independent variables. For 

this analysis the stepwise regression will be used as a descriptive tool. The original 

measure of food use, Diary, Interview, or Refuse, for the 45 foods was used. The 

stepwise regression was conducted using SPSS version 2 on a VAX 1200 at the 

University of Arizona. The only major exclusion used in the regression was a .1 

level of significance for inclusion. All variables were entered and a tolerance of 

.001 was used. These values placed little restriction on the stepwise regression. 

These procedures would allow any food type to be considered if it had some 
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importance in determining households with differential use of the 45 foods. 

The results showed that in the Diary data it took sixteen food types to 

explain 72% of the variability (Table 18). In the Interview data eleven food types 

explained 72% of the variability. Seven food types explained 55% of the Refuse 

data household group. 

The amount of variability these foods explained was quite similar among all 

three data sets but it took more foods to explain the groups in Diary data, with 

Interview next, and Refuse the least number of foods. Again there is much less 

variability in food use found in Refuse data, with Diary data exhibiting the most 

variability and Interview data between the two. 

A number of questions related to food behavior and sociometric variability 

had been asked as part of the USDA study. From these I identified two types of 

questions. One type of question is what I call Lifestyle/Attitude Variables. These 

questions reflect the behavior people believe they actually engage in and the views 

people hold about the world and their place in it (Table 19). Examples of these 

questions include, Do you grow food at home? and What type of store do you shop 

at? The second type of question includes what r call sociometric variables. These 

variables tend to be societally defined measures of differences that households may 

or may not adhere to. These include traditional measures such as income and 

ethnicity. To determine if these variables were important in differentiating the 
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Table 18. Food Types Factors Used in Delineating Household Groups in 
Diary, Interview, and Refuse Data 

DIARY 

Nuts 

Juice 

Milk 

Fresh Red Meat 

Beans 

Fresh Fruit 

Frozen Fruit 

Syrups 

Beer 

Wine 

Regular Soft Drinks 

Eggs 

White Bread 

Popsicles 

Chocolate Sauce 

Non-Dairy Products 

Variability Explained 

74% 

INTERVIEW 

Milk 

Chips 

Flour 

Fresh Red Meat 

Diet Soft Drinks 

Ice Cream 

Frozen Vegetables 

Beer 

White Bread 

Dry Cereal 

Unsaturated Fats 

Variability Explained 

720/0 

REFUSE 

Mill< 

Crackers 

Fresh Vegetables 

Wine 

Popsicles 

Pastry 

Beer 

Variability Explained 

65% 
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Table 19. Sociometric and Lifestyle!attitude Variables Included in the Regression 
Analysis of Households 

UFESTYLEI ATITfUDES VARIABLES 

-type of store where major food shopping 
was conducted 

-distance to major food shopping store 

-frequency of shopping at major food 
store 

-type of store for shopping between visits 
to major food shopping store 

-health food purchases 

-meals away from horne 

-snacks away from home 

-vegetables grown in a horne garden 

-fruit grown at horne 

SOCIOMETIUC VARIABLES 

-male head present 

-male head age 

-female head present 

-female head age 

-ethnicity 

-male head job status 

-male head job classification 

-male head education 

-female head job status 

-female head job classification 

-female head education 

-household income 
factored household groups in each data set, a regression analysis was conducted 

(Table 20). Each data set, Diary, Interview, and Refuse was analyzed separately in 

relation to the independent variables. The household groups determined in the 

earlier Factor Analysis were the dependent variable and the Lifestyle! Attitude and 

Sociometric variables were the independent variables. Thirteen of the 

Lifestyle! Attitude and Sociometric variables were nominal measurements (Table 19). 

Dummy variables were created for these variables. As with the earlier analysis the 
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regression was conducted using SPSS version 2. The regression analysis used the 

default options of n=80, F=.Ol and T=.OOl. 

Overall, the regression analysis showed that few of the variables were 

significantly related to the factored household groups. The variables that were 

associated with each of the data sets were illuminating. Ethnicity and Male Head 

of Household Job Classification were the only variables found to be strongly 

associated with the household groups in the rnterview 

Table 20. Results of the Regression of Sociometric and Lifestyle/Attitude 
Variables with Factored Household Groups 

Sociometric & lifestyle/Attitude Variables R Square Beta 

INTERVIEW 

Ethnicity .116 .464 

Male Head of Household Job Classification .203 -.320 

DIARY 

NONE 

REFUSE 

Type of Major Food Shopping Store .185 .426 

Vegetables Grown in Home Garden .241 -.238 

Data. Ethnicity and Male Head of Household Job Classification are indicators social 

group identity. None of the Lifestyle/Attitude or Sociometric variables were 

associated with the household groups in the Diary Data. The variables associated 

with the Refuse Data include The type of major food shopping store a household 

uses and Whether the household grows vegetables in a home garden. These 
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variables are types of behavior or patterns of behavior. What groups these 

behaviors are associated with and the how they interrelate with other variables is 

uncertain. 

RESULTS OF THE USDA ANALYSIS TO UNDERSTANDING THE ACCESSIBLE AND 

UNACCESSmLE REALMS 

Analysis of the Diary, Interview, and Refuse data revealed a number of 

patterns. The first patterns were differences in variability of food use. The Refuse 

Data exhibited less variability in food use than the Diary or Interview Data. The 

Interview Data exhibited greater variability in food use then the Diary Data. The 

second pattern was the association of Lifestyle/Attitude and Sociometric variables 

with household groups in the Diary, Interview, and Refuse Data. In each data set 

households were grouped based on similar patterns of food use. These groups of 

households were then compared to their responses to a number of Lifestyle/Attitude 

and Sociometric variables. In the Diary Data there was no association between 

household groups and the Lifestyle/Attitude and Sociometric variables. In the 

Interview Data two Sociometric variables, Ethnicity and Male Head of Household 

Job Classification, were found associated with the household groups. In the Refuse 

Data two Lifestyle/Attitude variables, Type of Major Food Shopping Store and 

Whether Vegetables were Grown in a Home Garden, were found associated with the 

household groups. I propose that these patterns are influenced by differences in the 

schemata in the accessible and unaccessible realms and how these schemata are 
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reflected in reported behavior versus behavior represented in material remains. 

In previous studies of the USDA data a number of meanings, schemata found 

in the accessible realm, were defined that affected how people perceive, remember, 

and report their behavior. Examples of these meanings include Perceived Health 

Value, the Lean Cuisine Effect, and the Surrogate Effect (Rathje 1985). Perceived 

Health Value can affect how people report the use of certain foods based on 

whether they see a food as healthy or unhealthy. People tend to report using less 

of a food than was found in refuse if the food is viewed as unhealthy. If a food is 

viewed as healthy people tend to report using more of the food than was found in 

refuse (Johnstone 1986). The Lean Cuisine Effect is the pattern of people reporting 

less than they actually eat (Dobyns and Rathje 1987:31). This pattern is also tied 

to the importance of health held by the respondents in the study and the concept 

that trimmer is healthier. The "Surrogate Syndrome" is the attitude that Female 

Head of Households have about food, in relation to their family. Female head of 

households will tend to report serving more foods viewed as being "healthy" than 

they actually do, perhaps in an effort to appear as a good provider (Dobyns and 

Rathje 1987:34). 

Perceived Health Value, the Lean Cuisine Effect, and the Surrogate Syndrome 

all illustrate the affect of meaning on reported behavior. The influence of meaning 

in the aware and accessible realm has the affect of increasing the amount of 

variability in the reported use of food. This occurs through the proliferation of 
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meaning as one goes through life in a cultural setting with ever changing meaning. 

The variability in reported food use found in the Diary and Interview data are good 

examples. 

The Diary Data had the most variability in food use. It is my assertion that 

this variability is the result of a conglomerate of infonnation from each household 

member. The number of food-related meaning systems are greatest since each 

household member individually reported their food use. The Interview Data exhibit 

more variability in reported food use than Refuse Data, but less then Diary Data. 

This is a result of the Interview Data reflecting the food-related meaning system of 

only a single individual in the household, who was usually the female head of 

household. 

The Refuse Data showed the least amount of food use variability. It is my 

contention that this lower level of variability, in comparison to reported forms 

(Diary Data and Interview Data) of food use, is the result of accessible realm 

meaning systems not being reflected in actual behavior. Instead the unaccessible 

realm, which does not fully participate in the accessible realm meaning system, is 

guiding actual behavior. The unaccessible schemata produce different patterns than 

those found in reported behavior which is guided by the accessible realm and the 

associated meaning systems. 

The Lifestyle! Attitude and Sociometric variables associated with each type 

of infonnation, Diary Data, Interview Data and Refuse Data, also provide clues to 
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the association between reported/actual behavior and the accessible/unaccessible 

realms, particularly in relation to meaning systems. Analysis of the 

lifestyle/Attitude and Sociometric variables in relation to the household groups 

based on reported or actual food use found the following. None of the 

Lifestyle/Attitude or Sociometric variables were found to be associated with the 

Diary Data. The Interview Data had two associated variables; Ethnicity and Male 

Head of Household Job Classification. The Refuse Data had two Associated 

variables; Type of Major Food Shopping Store and Whether Vegetables were Grown 

in a Horne Garden. 

The lack of an associated variables in the Diary Data are possibly related to 

the fact that this information is a conglomerate of information from each household 

member. Each household member contributing parts of their own somewhat unique 

meaning system, held in the accessible realm, is being reflected in their reporting 

of behavior. There is therefore no consensus of meaning system to associate with 

the lifestyle/Attitude and Sociometric variables. 

The Interview Data had associated variables since the data reflect the 

meaning system of only a single individual in the household, who was usually the 

female head of household. The two variables associated with the Interview Data, 

Ethnicity and Male Head of Household Job Classification, are connected with forms 

of group identification. With each group there are expected patterns of behavior. 

Ethnicity is known to be associated with particular foodways (Brown and Mussell 
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1984; Chang 1977; Douglas 1984; Fenton 1977; Khare and Rao 1986). The 

dominant ethnic group in the USDA study was Hispanic. The variable, Male Head 

of Household Job Classification (manual laborer, skilled laborer, administrator, 

educator and so forth), is also an indicator of group identification. The meaning 

systems of these groups vary. Therefore, the types of behavior expected with each 

group also varies. This, in tum, affects variation in the behavior people report. 

The Refuse Data had two associated variables both of which directly 

represent types of behavior. Whether these particular behaviors are associated with 

group identity and hence with meaning systems associated with those groups is 

presently uncertain without further information. It is possible that these variables 

differentiate households that cognize their food behavior as opposed to those that 

still allow their unaccessible realm to guide their food behavior. The USDA study 

was not specifically designed to investigate meaning systems and the 

accessible/unaccessible realms in relation to reported versus actual food behavior. 

To more fully understand these relationships, a new study which includes some 

direct measure of peoples meaning systems is needed. 

CONCLUSION 

The most important aspect of this information for archaeologists entails what 

these findings indicate for the relationship between meaning and archaeological 

(material) data. The USDA study showed that material culture (archaeological 

data) will, overall, show less variability for the same type of behavior in the same 
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group of individuals than we find in reported behavior. I propose that this is a 

result of the accessible realm, with its corresponding meaning system, constructing 

reported behavior whereas the unaccessible realm, without the association of 

meaning found in the accessible realm, guide behavior producing the Refuse 

(archaeological) Data. If this is true, meanings, even those found influencing 

reported behavior, may not be reflected in archaeological data. Archaeological data 

is a second rate resource to access meaning systems associated with the accessible 

realm in comparison to other fonus of data such as verbal and written information. 

This is not to say that the elicitation of meaning from material remains should not 

be undertaken. The implication is that archaeologists who have access to material 

remains should realize that they have access to only a small portion of the meaning 

system. It is akin to trying to understand the meaning system of a culture having 

only a single volume of a 100 volume work on the beliefs, values, and attitudes of 

a culture. 

The greater variability particularly in the number of groups with similar 

patterns found in reported behavior suggests that the associated meaning systems 

that guide memory are under continuous negotiation. This negotiation produces a 

wider range of outcomes than is found in actual behavior. This negotiation is both 

within the individual and between individuals and is constantly under negotiation 

as suggested by Hodder (Hodder 1985, 1987). The only problem with this concept 

is that this meaning system is not guiding behavior as suggested "the unity of 
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meaning (belief) and action" (Hodder 1985: 1) " ... cultures are produced as organized 

and organising schemes of action that are meaningful to the individuals involved" 

(Hodder 1987:2). "Culture .. .is the sum of the values, beliefs, rules and behaviour 

patterns that are held in common by a group" (Hodder 1987b). Instead, mundane 

behaviors are generally guided by an unaccessible realm that is not under 

continuous negotiation. There is therefore little change in this system as 

exemplified by less variability being seen in refuse (behavioral) data. 

The greatest hindrance to understanding meaning is the incongruency in 

linking the material products of behavior to a concept in the meaning system. This 

could be exceptionally difficult in cases where there is no access to meaning systems 

other than material remains. Many archaeologists specializing in the extraction of 

meaning systems cite the works of Henry Glassie and James Deetz as examples, 

illustrating the potential of understanding meaning systems from material remains 

(Miller 1985:6, Hodder 1985:1, Leone 1988:10-11). Henry Glassie, in his work 

Folk Housing in Middle Virginia (1975), was able to detemune patterns of 

architecture arising out of patterns in people's ii'Unds, but understanding the 

meaning related to these patterns was aided by (1) an anthropological cross-cultural 

study comparing " ... the art styles and social situations for a large group of societies 

from different parts of the world" (Glassie 1975:181), (2) a study of culture change 

(Ibid. 182), and (3) numerous historical documents (Ibid. 185-193). Without the 

access to meaning available in these studies and documents I doubt whether Glassie 
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could have made a convincing case for the meaning associated with the patterns he 

had found in the architecture. 

There are points at which the accessible realm does begin to guide behavior 

rather than the unaccessible realm. An example was presented in the last chapter 

where it was shown that the accessible realm can directly control behavior during 

periods of intense social interaction. Another example is the meat fat study, 

discussed earlier, where people began to remove fat from their meat when they 

were told to reduce fat in their diet. The meat fat examples shows though that 

when meanings are reflected in archaeological (material) data their expression may 

take a quite different fonn compared to the fonn in which the meaning is reflected 

in reported behavior. Using only material remains to look at meat fat intake, a 

researcher could easily conclude that the knowledge that lowered meat fat intake 

was healthier had not reduced meat fat consumption in the population. In actuality 

the population did respond, but in an unexpected way; removing separable meat fat. 

It is possible that there are points at which the accessible and unaccessible 

realms share schemata. In order to detennine if this is true requires a set of data 

that includes reported behavior and refuse behavior in conjunction with clearly 

stated concepts from the meaning system. The next Chapter will undertake a study 

using a data set with these criteria. 
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CHAPTER SIX: PA1TERNS OF THE UNACCESSmLE REALM 

INTRODUCTION 

Earlier chapters explored the concepts that (1) the accessible realm is usually 

guiding how behavior is remembered but is usually not guiding actual behavior (2) 

the accessible realm can guide behavior but only under particular circumstances (3) 

there is another realm, the unaccessible realm, that guides actual behavior when the 

accessible realm is not being used to guide actual behavior. Up to this point 

examples for the existence of these structures has been generally indirect. This is 

particularly true for the existence of the unaccessible realm. To further validate the 

existence of the unaccessible realm requires a set of information that contains 

simultaneous information on actual behavior, reported behavior and detail on the 

meaning system associated with these behaviors. By analyzing the relationship 

between these three measures situations where there is patterned actual behavior 

without patterned reported behavior and without exhibiting a relationship between 

the accessible realm and actual or reported behavior indicates the existence of 

something else guiding actual behavior. I propose that this is the unaccessible 

realm. If enough of the patterned actual behavior meeting these criteria can be 

found, some of the structure of the unaccessible realm might be revealed. 

TIIE sruDY SAMPLE 

The only data set containing simultaneous measures of actual behavior, 
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reported behavior and parts of the meaning system was collected from Green Valley, 

Arizona, a retirement community south of Tucson, Arizona. The community is quite 

homogeneous, 98 percent of residents are white and of non-Spanish origin and less 

than one percent were born in Arizona. The median age of the total population is 

68.4. The residents are educated and affluent. More than half of the residents (53 

percent) have some college education and 32 percent are college graduates. Median 

household income in Green Valley in 1990 was $27,160 (Bureau of the Census 

1990). 

The study sample consisted of 56 subjects in 44 households. Households 

were recruited for participation in the Green Valley Study. A primary goal of 

household selection was to limit the sample to one- and two-person households to 

minimize difficulties in estimating dietary intake from household refuse. Recruiting 

was therefore conducted using presentation to single female groups, single male 

groups and health awareness groups. Among the recruited households seventy five 

percent were one-person households and 25 percent were two-person households. 

Households who reported any of the following were excluded from selection: 

-eating more than three meals per week outside the home 
-regular recycling of cans and bottles 
-active use of a compost pile 
-owning a cat or dog 
-anticipating visitors over the study period 

These selections were conducted in order to reduce the potential for bias in the 

garbage data. 
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Two of the instruments administered to respondents were used as part of this 

study. The Recent Diet Questionnaire and an Attitudinal Questionnaire. In addition 

to these instruments, refuse generated by the study household was collected over 

a six week period. The Recent Diet Questionnaire was a self-administered 

questionnaire designed by Block et aI. (1984). The questionnaire was completed 

immediately after the cessation of refuse collection. It questioned the participant 

on the average frequency of intake and portion size during the previous four weeks. 

The Attitudinal Questionnaire was also administered at the end of the refuse 

collection. The participants were asked ten questions about their attitudes towards 

six kinds of foods; carrots, beef, high fiber cereals, ice cream, dark bread and apples. 

The attitudes measured include: 

Nutritious versus Not Nutritious 
High Priced versus Low Priced 
Appetizing versus Not Appetizing 
Easy to Digest versus Hard to Digest 
Fattening versus Slimming 
Tasty versus Not Tasty 
Suitable for Guests versus Not Suitable for Guests 
Healthy versus Not Healthy 
Convenient versus Not Convenient 
Satisfying versus Not Satisfying 

Each of these attitudes were measured on a scale of one to five (1) agree (2) 

somewhat agree (3) no opinion (4) somewhat agree (5) agree. 

To compare reported versus actual use it was necessary to convert the 

questionnaire and refuse data. Food use found in refuse was converted to best 
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match the categories and measures of reported behavior found in the Recent Diet 

Questionnaire. Using this teclmique, any matching bias would be in favor of 

reported behavior and not in favor of behavior found in refuse. There are a number 

of ways to measure consumption of an item found in refuse. This is particularly 

true for items where food waste is the only physical remains of use. Apples are a 

good example. Apple use was calculated based on the presence of peels and cores. 

The best indicator of fresh apple use is the peel since the number of grams of apple 

consumed could be estimated based on the known percentage of waste. Waste 

percentages used in this study were derived from United States Department of 

Agriculture data (1964). This estimate was used first whenever peel weights were 

available. If peel was not present the grams of apple consumed was estimated from 

the number of apple cores using the grams of apple contained in a medium size 

apple. If peels and cores were not found in the refuse but bits of apple were noted 

in the slop, the estimate used for apple consumption was that which was reported 

by the household. This technique biases the data in favor of reported behavior. 

Beef consumption was constructed based on the ounces found on the packaging. 

In addition, the amount of waste found in refuse was deducted from the ounces 

determined from packaging. If the number of ounces was not discemable from the 

packaging, the amount of beef used was reconstructed from the waste weight. rf 

beef packaging was present and ounces were not found on the packaging and there 

was no waste, the amount of beef used was that which was reported by the 
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household. Carrot use was calculated from the packaging and the waste found in 

the refuse deducted from the estimate of carrot use. If waste was present but there 

was no packaging, the original carrot weight was calculated based on the known 

percentage of waste when carrots are prepared. Dark bread, fiber cereal and ice 

cream use was constructed from the amount indicated on the packaging. Any waste 

found in refuse was deducted from the amount indicated on the packaging. If no 

packaging was recovered in the refuse but waste was recovered, the amount of use 

represented in refuse was that which the household reported. Reported and actual 

use was then calculated to a mean daily use per person. 

mE ANALYSIS 

Data analysis consisted of looking at the relationship between each meaning 

and reported behavior and each meaning and actual behavior for each food. For 

analysis, attitudes were combined into three groups by merging agrees and 

somewhat agrees. One hundred twenty combinations were observed (Appendix VI). 

In order to compare actual (refuse) and reported (questionnaire) use of each food 

to each meaning, reported and actual use were divided into "over" and "under" the 

median reported and actual use. Meanings were then compared to over and under 

the reported and actual use medians by constructing contingency tables for each 

food. To observe the relationships in the tables all that is needed is visual 

inspection. Chi-square statistics are provided but are generally not considered 

appropriate since the statistic is sensitive to low and zero cell frequencies which are 
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numerous in this data set. 

What people report doing is quite different from what people are doing. This 

has already been shown in a previous Green Valley study conducted by Bryon 

Johnstone (1986). In the data used in this study this fact is well exemplified by 

fiber cereal. Participants in the study reported using IS ounces of fiber cereal per 

person over the 4 week period of the diet recall. In contrast only .89 ounces of 

fiber cereal per person was found in the refuse. 

In order to observe the structure of the relationships between each food and 

meaning for actual and reported behavior Table 21 was constructed. This table 

illustrates whether the meaning is related to actual and or reported use for each 

food. Table summaries are also provided. It should be noted that of the 120 

relationships, 2 could not be analyzed since participants reported little or no use. 

RESULTS 

In most cases (97 of 118 or 82%) meaning was not related to reported or 

actual behavior. This does not indicate that the meaning system does not interact 

with reported or actuai behavior but that they do not interact in relation to the 

limited foods and meanings in this study. A good example is the attitude (meaning) 

about whether a food is nutritious or not. This attitude did not correlate with the 

reported or actual use of any of the six foods under study. I am confident though 



Table 21. Table Showing Relationship of Meaning System Traits to Actual Use and Reported Use 
- -- -- -- - ------ - ------- - - - - -- -------- -

Nutritiousness Price Appetizing Digestibility Fanening Tastiness 

Garrots Trait related to neither reported Trait related to neither Trait related to neither Trait related to neither Trait related to actual Trait related to 
or actual behavior reported or actual behavior reported or actu~ reported or actu~ behavior but not to neither reported or 

behavior behavior reE2rted beha~ actual behavior 

Beef Trait related to ~ reported Trait related to rel:!2rted Trait related to actual Trait related to actual Trait related to actual Trait related to 
or actual behavior behavior but not to actual behavior but not to behavior but not to behavior but not to neither reported or 

behavior rel:!2rted behavior ~beha;- rel:!2rted beha;- actual behavior 

Fiber Cereal~ Trait related to neither reported Trait related to neither Trait related to neither Trait related to neither Trait related to neither Trait is related to 
or actual behavior reported or actual behavior reported or actu~ reported or actu~ reported or actu~ ~ reported or 

behavior behavior behavior actual behavior 

lice Cream Trait related to ~ reported Trait related to neither Trait related to Trait related to Trait related to rel:!2rted Trait related to 
or actual behavior reported or actual behavior rel2Qrted behavior but re~rted behavior but behavior but not to neither reported or 

not to actual behavior not to actual behavior actual behavi;;-- actual behavior 

Dark Bread Trait related to ~ reported Trait related to neither Trait related to neither Trait related to neither Trait related to rel2Qrted Trait related to 
or actual behavior reported or actual behavior reported or actu~ reported or actu~ behavior but not to ~ reported or 

behavior behavior ~avi;;;-- actual behavior 

Apples Trait related to ~ reported Trait related to neither Trait related to neither Trait related to actual Trait related to actual Trait related to 
or actual behavior reported or actual behavior reported or actual behavior but !!2L!2 behavior bur !!QUQ neither reported or I 

behavior TeE2rted behavior TeE2rted behavior actual behavior ' 

A 0 0 1 2 3 0 

R" 0 1 1 1 2 0 
N~ 6 5 4 3 1 6 

B 0 0 0 0 0 0 
NA~ 0 1 1 1 2 0 
NRo 0 0 1 2 3 0 

-Iralt relate<! to actual use OnlY - I ralt relate!! to repone<! use onlY - 'Iralt relatea to netmer actual or reportea l1el1avlOr 
4 _ Trait related to both actual and reported behavior 5 ~ Trait not related to actual behavior 6 - Trait not related to reported behavior 
7 _ Number of relationships doubled since this figure accounts for two relationships B - Number of relationships doubled since this figure accounts for two relationships 
9 _ The relationship of meaning system traits to actual behavior could not be detennined since only one household showed fiber cereal use in refuse.. 



Table 21 (can't). Table Showing Relationship of Meaning System Traits to Actual Use and Reported Use 
Guest Suitability Healthiness Convenience Satisfaction Al R2 N3 B4 NAS NR6 

carrots Trait related to neither Differences not Trait related [0 neither Trait related to neither 1 0 8 0 0 1 
, 

I reponed or actu~ measurable since carrolS reponed or actual reponed or actu-;;r-
I behavior are seen as healthy behavior behavior 

I Beef Trait related to aCtual Trait related to re(!2ned Trait related to ~ Trait related to both 4 2 3 1 2 4 
behavior but not to behavior but not to reponed or actual reponed and aCtual 

I re(!2ned behavior ~havi~ behavior behavior 

Fiber Cereal9 Trait related to neither Trait related to neither Trait related to neither Trait related to neither 0 0 10 0 0 0 
reponed or actu~ reponed or actu-;;r- reponed or actu~ reponed or ac~ 
behavior behavior behavior behavior 

Ice Cream Trait related to neither Trait related to both Trait related to neither Trait related to neither 0 3 6 1 3 0 
reported or aCtu~ reported and actual reported or actual reported or actu-;;r-
behavior behavior behavior behavior 

Dark Bread Trait related to neither Trait related to re(!2rted Trait related to re(!2rted Trait related to rel22rted 0 4 6 0 4 0 
reported or actu~ behavior but J!Q!.!Q. ~ but!!2!..!2 behavior but not to 
behavior aCtual behavior aCtual behavior actual behavi~ 

Apples Trait related to neither Trait related to neither Trait related to neither Trait related to neither 2 0 8 0 0 2 
reported or actu~ reported or actual reported or acru~ reported or actu~ 
behavior behavior behavior behavior 

Al 1 0 0 0 Totals 
R2 0 2 1 1 Al R2 N3 B4 NAS NR6 

N3 5 2 5 4 7 9 41 2 9 7 
B4 0 1 0 1 827 48 

NAS 0 2 1 0 GRAND TOTAL 118 relationships 
NRo 1 0 0 0 

- Trait related to actual U5e onlv ~ - Trait related to reoorted use on V J - Trait related to neither actual or reoortecJ oenavlOr 
4 _ Trait related to both actual and reported behavior 5 ~ Trait not rela-ted to actual behavior 6 - Trait not related to reponed behavior 
7 _ Number of relationships doubled since this figure accounlS for two relationships B - Number of relationships doubled since this figure accounlS for two relationships 
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that this attitude would correlate \A,rith the use of other foods. In most of the cases 

participants viewed a food as exhibiting traits on one end of the spectrum. Without 

diversity of meaning a relationship cannot be detected. For example ice cream was 

seen as not tasty by only one individual and another had no opinion. With unified 

meanings among the participants it is not possible to have varied meanings over 

varied use. In almost all cases the reported and actual use of a food exhibited a 

wide range of use (in the case of ice cream actual use ranged from 0 to 957.1 grams 

and reported use ranged from 0 to 1491.4 grams) despite the almost unanimous 

meaning about the food. In these cases meaning does not relate to reported or 

actual behavior and the large number of these cases illustrate that the meaning 

system does not affect the reported or actual use even though people may have a 

concerted opinion. This illustrates the point that the meaning system frequently 

does not guide reported or actual behavior. 

The meaning system relates to reported behavior in only 9 of 118 (7.6%) of 

the cases. In all of these cases the meaning system was related to reported behavior 

but not actual behavior. This shows that the meaning system does guide reported 

use while actual behavior is being guided by another realm, possibly the 

unaccessible realm. This is particularly poignant when compared to the frequency 

of significant relationships between the meaning system and only actual behavior 

where relationships occurred half as frequently (7 of 118 or 5.9%) as that with 

reported behavior. In all of these cases, the meaning system was not related to 

reported behavior despite the relationship to actual behavior. These may be 
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instances where the meaning system guides actual behavior or may represent 

instances where the unaccessible realm has a schematic trait which, though different 

than a trait found in the meaning system, produces the same behavioral outcome. 

Considering the fact that the schematic trait does not relate to reported behavior the 

latter possibility seems most probable though not exclusive to all cases. 

One method to eliminate those relationships between the meaning system 

and actual behavior where the meaning system is not guiding actual behavior is to 

look at the direction of relationship. In cases where the meaning system contradicts 

the actual behavior (for example, a case where people who view carrots as healthy 

eat under the actual median use and those who view carrots as not healthy eat over 

the actual median use) it is unlikely that the meaning system is guiding actual 

behavior. 

All of the actual behavior/meaning system links were observed to see if the 

relationships coincided or were contradictory (Table 22). Four of the seven 

relationships followed the expected, meaning and actual behavior were congruent, 

and three were contradictory. Three of the expected actual behavior/meaning 

system relationships included beef use and the meanings appetizing, digestible and 

guest suitable. People who saw beef as appetizing actually use more beef than 

those who saw beef as not appetizing. People who saw beef as easy to digest 

actually use more beef that those who saw beef as hard to digest. People who saw 

beef as suitable for guests actually use more beef than those who saw beef as not 
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Table 22. Comparison of relationship of Under or Over Actual Median Use 
to Attitude 

*Beef and Appetizing - People who see beef as appetizing use over the actual 
median use and people who see beef as not appetizing use under the actual 
median use therefore the meaning system is affecting actual behavior. 

*Beef and Digestibility - People who see beef as easy to digest use over the 
actual median use and people who see beef as hard to digest use under the 
actual median use therefore the meaning system is affecting actual behavior. 

*Beef and Guest Suitability - People who see beef as a food suitable for 
guests use over the actual median use and people who see beef as not 
suitable for guests use under the actual median use there the meaning 
system is affecting actual behavior. 

* Apple and Digestibility - People who see apples as easy to digest use over 
the actual median use and people who see apples as hard to digest use under 
the actual median use therefore the meaning system is affecting actual 
behavior. 

Apple and Fattening - This is not a good case since none of the participants 
viewed apples as fattening. It is interesting that participants who had no 
opinion tended to use over the actual median use and those who saw apples 
as slimming use under the actual median use. Apparently the meaning 
system is not affecting actual behavior. 

Beef and Fattening - People who see beef as fattening use over the actual 
median use and people who see beef as slimming use under the actual 
median use therefore the meaning system is not affecting actual behavior. 

Carrots and Fattening - People who see carrots as fattening use over the 
actual median use and people who see carrots as slimming use under the 
actual median use therefore the meaning system is not affecting actual 
behavior. 

* - Indicates that this aspect of the meaning system is guiding actual use of 
the item. 

suitable for guests. The relationship of apples and digestibility also followed the 

expected pattern. People who saw apples as easy to digest actually use more apples 
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than people who saw apples as hard to digest. All of the relationships between 

actual use and whether an item was considered fattening or slimming were 

contradictory. People who saw carrots, beef and apples as fattening tended to use 

more of these items in comparison to people who saw the three items as slimming. 

An interesting pattern in these relationships is the types of meanings that are 

guiding actual behavior. Three meanings, guest suitability, digestibility and 

appetizing versus not appetizing, seem to guide actual behavior. Interestingly, the 

meaning of fattening versus slimming does not guide actual behavior. 

There were only two instances (2 out of 118 or 1.7%) where the meaning 

system related to both reported and actual behavior. These may be instances where 

the meaning system guides reported and actual behavior, or instances where the 

accessible and unaccessible realms share the same schematic traits. To test which 

of these are most likely the case, one needs to look at the direction of the 

relationships. In the case where beef use and satisfying were related the 

relationship is the same for both reported and actual behavior. People who use over 

the actual median use find beef satisfying whereas people who use under the actual 

median use see beef as not satisfying. Since reported and actual use are equally 

related to satisfaction, it is probably an instance where the accessible realm is 

guiding behavior. In the case of the relationship between ice cream use and 

healthiness the relationship is not the same for reported and actual use. People who 

use over the reported median are more likely to see ice cream as healthy than 

people who use over the actual use median. People who use under the actual 
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median use are more likely to see ice cream as not healthy when compared to 

people who use under the actual use median. In this case the relationship of 

healthiness and reported use is different than the relationship of healthiness and 

actual use. Therefore, healthiness is a schematic trait of both the accessible realm 

and unaccessible realm but how the meaning relates in the two realms is different. 

People who report using more ice cream will tend to see ice cream as healthy and 

people who report using less ice cream tend to see the product as unhealthy. This 

is a case where the meaning of healthiness is guiding reported behavior so that the 

reported behavior will coincide with the accessible realm (an attempt to have 

memory match self perception since the actual behavior would contradict self 

perception and possibly create conflict in self perception). 

The relationship of the meaning system to actual behavior is contradictory. 

Three individuals (25%) who actually use over the median see ice cream as healthy 

and only three individuals (25%) who actually use under the median see ice cream 

as unhealthy. This is a case of contradiction between the meaning system and 

actual behavior since to be consistent people who viewed ice cream as not healthy 

should actually eat less ice cream than people who view ice cream as healthy. 

This does not indicate that the unaccessible realm shares the concept of 

"healthy" with the accessible realm except in this case the trait is expressed in the 

reverse. Instead, actual ice cream use is guided by an unaccessible realm trait (for 

example, like versus dislike or soothing versus not soothing) which is not measured 

in this study. This is evidenced by the fact that one of the meanings related only 
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to actual ice cream use. This case, where both reported and actual use related to 

healthiness, is simply a point at which the accessible realm, and its meanings, guides 

reported behavior to exhibit patterns that contradict the pattern produced by the 

unaccessible realm guiding actual behavior. 

One aspect of the relationship between the accessible realm and actual 

behavior that is important to archaeologists is the types of meanings that do guide 

actual behavior. Four of the ten meanings were related to actual use; guest 

suitability, digestibility, appetizing and satisfying. One of these traits, guest 

suitability, represents behavior within social interaction. As discussed in Chapters 

4 and 5 there is evidence that the accessible realm can guide actual behavior during 

out of the ordinary periods or during intense social interaction. The connection 

between guest suitability and actual beef use lends credence to the link between 

social interaction and actual behavior. The other three meanings might best be 

classified as exhibiting personal attitudes. Whether something is easy or hard to 

digest, appetizing or not appetizing, satisfying or not satisfying, is a matter of 

personal physical opinion. They are truly idiosyncratic traits of the meaning system. 

It therefore appears that at least two types of meaning are exhibited in actual 

behavior, parts of the meaning system related to periods of out of the ordinary 

social interaction and personal idiosyncratic perceptions. Other parts of the 

meaning system are not well reflected in actual behavior. Since archaeologists 

rarely have access to reported behavior, it appears that many of the meanings held 

by people may not be obtainable through archaeology unless the people under study 
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have left statements about their meaning system. 

Another interesting pattern found in this study is that the actual use of some 

items are more likely to be guided by the accessible realm than other items. Among 

the five instances where meanings are associated with actual behavior, four of these 

are associated with beef (satisfying, guest suitability, digestibility and appetizing) 

and one is associated with apples (digestibility). Among the six items under study, 

beef is highly imbued with guidance from the accessible realm. This may be 

connected with the controversial visibility beef was given in the 1980s. In 1983 the 

National Academy of Sciences released a report on the dangers of fat in the diet. 

Shortly thereafter, the American Heart Association began a media campaign 

encouraging people to decrease their fat intake. The intensive media coverage 

brought beef into peoples' cognition by urging them to observe their consumption 

of beef and reduce it. Beef use switched from being guided by the unaccessible 

realm to being guided by the accessible realm and its associated meaning system. 

This indicates that when people are urged by their culture to cognize behavior then 

the accessible realm and its associated meanings guide the actual use of that item. 

This may explain why particular behaviors such as burial practices are imbued with 

meaning. The culture signifies death as something that is important and therefore 

burial behaviors are guided by the accessible realm. Conversely, if an item and its 

behavior is associated with the accessible realm it is likely that the item and the 

associated behavior have been defined as significant by the culture. For those 

archaeologists attempting to extricate aspects of meaning from archaeological 



165 

(behavioral) data, they should look for items that were cognitively significant in the 

culture. 

One method that might be used to corne to an understanding of schematic 

traits in the unaccessible realm is to find items that are significantly related to both 

the accessible realm and the unaccessible realm. By observing the accessible realm 

meaning system trait some light can be shed on the trait as it exists in the 

unaccessible realm. One relationship in this study can definitely be attributed to the 

unaccessible realm and has a parallel association in the accessible realm. This is 

exhibited in the relation of health and ice cream, where the accessible realm is 

guiding reported behavior in a relationship that would be expected (people who 

view ice cream as healthy report using over the reported median and people who 

view ice cream as not healthy report using under the reported median) but actual 

ice cream use is contradictory to health attitude (people who view ice cream as 

healthy use under the actual use median and people who view ice cream as 

unhealthy use over the actual use median). This unaccessible realm schematic trait 

appears to be the opposite of health, as found in the accessible realm, though it may 

not be "health" in the unaccessible realm. It might be best defined as "unaccessible 

schematic trait 1 that appears to guide actual behavior in the reverse of health in 

the accessible realm." To uncover more schematic traits in the unaccessible realm, 

with parallels in the accessible realm, will require a study which includes hundreds 

of items and meanings. 
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Despite the heated debates over what archaeology is and what it is capable 

of doing there is one simple fact that most archaeologists can agree on. There is an 

archaeological data base from which all archaeologists eventually derive their work. 

Even the editor of American Antiquity has made this statement (Michael Graves 

1994). Other sciences do not share this same data base. Since this is a common 

ground for archaeologists, it seems to me that instead of relying on other sciences 

for theory, archaeologists should create their own theory from this common data 

base. The important question for archaeology is "how is this data base formed?". 

There is one simple fact about the archaeological record. Outside of the 

natural formation processes it is the product of human behavior. Even symbolic 

items are the product of human behavior since behavior was used to construct that 

item from some material that was originally in a natural state. The crux of the issue 

then, is what forces guide behavior and how are they expressed in the by-product 

of actual behavior--the archaeological record. 

Before proceeding further in the conclusions I would like to address the issue 

of potential flaws in the reported and garbage data. There are a number of possible 

problems with the self report data or the garbage data that could interfere with the 

interpretation of the study findings and hence the explanatory structure presented 

in this work. These potential problems include (1) the self report data is accurate 

and the garbage data is flawed and (2) the self report data is flawed due to lying 
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or appeasing the interviewer. 

It is unlikely that the self report data used in this studies is an accurate 

portrayal of actual behavior and that the garbage data is flawed. Garbage data 

collection is unobtrusive and non-reactive. Participant permission was needed 

before refuse could be collected in the USDA and Green Valley studies. The 

participants though did not have to be active in the collection of the garbage data. 

In fact, they simply continued to put their refuse out on the curb for pickup as they 

normally would. The participants had little reason to alter what they put in their 

garbage particularly over a six week period. 

There is a possibility that the garbage data is flawed due to measurement 

problems. These measurement problems could be due to turnover rates or to the 

lack of physical traces from the use of an item. An example of a turnover rate 

problem would include items such as spices where it takes months or even years 

before a spice container is empty and is thrown away. Six weeks of refuse pickup 

would not record these types of disposal events. Examples of products that may not 

leave a physical trace of use would include kumquats or mushrooms. These items 

are usually sold without packaging and are often fully consumed. Items with these 

potential problems were excluded from the studies in this work. 

There is the possibility that the self report data is flawed due to lying or to 

appeasing the interviewer. People do sometimes lie when questioned about their 

behavior. Lying though tends to occur when people are asked about behaviors they 

feel are personal and sensitive. Good examples include sex, alcohol and drug use. 
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An example found in the studies in this work are that people tend to under report 

foods they view as healthy and under report foods they view as unhealthy. The 

reported food behaviors used in the studies in this work did not include sensitive 

items outside of those already noted to be associated with health value. There is 

the possibility that participants in the USDA and Green Valley studies altered their 

answers to appease the interviewers. This may have been a factor in the 7 -day 

household use recall interviews. This would have been less of a problem in the 3-

day individual intake recall/diaries since in two of the three days individuals used 

a diary to record their food intake. Some of these effects where noted in Chapter 

1. 

The series of studies presented in this work have uncovered some of the 

potential guiding mechanisms and forces behind behavior and hence illustrate the 

potential capabilities and limits of what might be recoverable from the 

archaeological record. A significant finding of these studies is that the meaning 

system is not well reflected in actual behavior since the meaning system, as part of 

the accessible realm, does not guide all behavior. Instead, the meaning system is 

best reflected in reported behavior since memory construction is guided by meanings 

in the accessible realm. This is not to say that the accessible realm never guides 

behavior, the result being that there would be no access to the meaning system 

through behavior, but that access to the meaning system through behavior is limited 

and selective. 

Ther is also evidence to suggest the situations in which the accessible realm 
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and its associated meanings guide actual behavior are social situations that are 

outside of mundane everyday experiences and behavior associated with items that 

the culture stresses as important to cognize. During structured social interactive 

situations, such as visits by guests and societal ceremonies (religious services and 

rites of passage), the accessible realm guides behavior. It is possible that there are 

consistent patterns in situations where the accessible realm guides actual behavior 

such that retrieval of meanings might be possible. It is known that meaning system 

traits are also exhibited when people use objects that make statements to other 

people (Wobst 1977). This is possibly what is occurring during funeral ceremonies 

with high visibility. The problem is that not all objects or patterns are meaningful 

(David, Sterner, Gavna 1988; Binford 1976). Without some access to the accessible 

realm such as written documents and other structured statements (i.e. elaborate 

public architecture) it is almost impossible to determine the items people are using 

to make statements. It is possible that in a prehistoric society statements are made 

with what archaeologists today call plainware, and decorated ceramics were simple 

personal expressions with little relation to the accessible realm. As the studies in 

this work suggest meaning system traits that are more likely to guide actual 

behavior are idiosyncratic (personal attitudes of like or disliking). Other meanings 

were not found to guide behavior and therefore are not be available in the 

archaeological record. It is possible that idiosyncratic meaning system traits may 

consistently guide actual behavior even in cross cultural settings. It may therefore 

be possible to eventually develop methods to determine these traits in the 
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archaeological record. Further studies incorporating data sets that include 

measurements of the meaning system as well as reported and actual behavior will 

be needed to make such a determination. This work will therefore need to be 

conducted in the realm of ethnoarchaeology. 

For prehistoric archaeologists who work with data without an attached 

ethnographic or historic data base, the findings of this work provide some possibly 

difficult realizations. Much of the meaning system of past societies is now lost. The 

segments of the meaning system that are encoded in archaeological data are few 

and selective. Even these may not be accessible. The only access to the full 

meaning system is a time machine. 

Mundane everyday types of behavior are guided by a realm, which I have 

chosen to call the unaccessible, which exhibits schematic traits that are different 

from the accessible realm even when the behavior is associated with a single item. 

Despite the fact that the unaccessible realm rather than the accessible realm guides 

much actual behavior, it may not be possible for archaeologists to determine the 

Schematic trait in the unaccessible realm. What archaeologists observe in their data 

is the behavioral outcome of the unaccessible realm. An example would be the 

pattern of inverse relationship between activity area and artifact concentrations. 

Some schematic trait or traits in the unaccessible realm guide people to throw refuse 

outside of the activity area. This behavior is an outcome of a unaccessible realm 

schematic trait which generally cannot be accessed. Whether this schematic trait 

is an unaccessible realm aversion to pain, an unaccessible realm need for 
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orderliness, or an unaccessible realm aversion to object spirits cannot be known. 

It would in fact be quite difficult to determine even with living people. The point 

I am making is that in an archaeological context one cannot determine the 

schematic trait but can only note that there is a schematic trait (for example 

"material disposal trait 1 "). 

The pattern of inverse relationship between activity areas and artifact 

concentrations is a behavioral tendency that arises from a schematic trait in the 

unaccessible realm. Though we do not know the schematic trait itself, we do know 

of its existence indirectly and that it produces a consistent repetitive behavioral 

outcome. 

An interesting question at this point is how does this connect with the 

patterns found in archaeological data? Archaeologists find patterns because the data 

they recover generally represent the material outcome of a behavior which has been 

repeated so many times that the evidence has been compiled over and over again. 

It is similar to a repeated trial test where the consistencies of behavior over time 

become quite apparent and inconsistencies are less detectable. The number of trials 

depends on the length of time the area, where materials are found, was in use. A 

seasonal hunting camp may represent thousands of repeated trials if it had been in 

use for a number of decades. A 7 -day collection of garbage from a household may 

represent tens of trials depending on the frequency of behavior under study. Much 

of archaeological data therefore consists of many trials producing strong patterns. 

These patterns are the product of shared and consistent behaviors with a 
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corresponding shared and consistent set of schematic traits in the unaccessible 

realm. Instead of trying to detennine the actual schematic trait in the unaccessible 

realm, it may be best to label the trait as the trait which produces the consistent 

behavior. These behaviors, are also significant behaviors in the society or culture 

and illustrate the basic schematic traits in the unaccessible realm of the society or 

culture. 

Based on what this study has found about the archaeological record, how 

should one proceed in order to develop a body of theory based on the 

archaeological record? The study of meaning can continue as one segment of 

archaeology. Archaeologists must understand though that the archaeological record 

is a second rate resource to access meaning systems in comparison to other forms 

of data such as verbal and written information. The implication is that 

archaeologists who have access only to material remains have access only to a small 

portion of the meaning system. As stated earlier in this work it is akin to trying to 

construct the meaning system of a culture having only a single volume of a 100 

volume work on the beliefs, values and attitudes of a culture. Still, it is all that 

remains and as limited as it may be it should still be pursued. 

For most archaeologists there is presently a need to begin to build a body of 

theory around the construction of the unaccessible realm. The process needed to 

begin this body of theory is already under way by those archaeologists who have 

been determining consistent patterns found in the archaeological record. I am 

confident that there are 1,0005 of patterns that have been determined whose 
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existence could be found in the mass of cultural resource recovery reports. What 

is needed is a means to amass this information so that patterns in the consistencies 

can be determined and evaluated. This is an area of archaeology that has been 

ignored since most archaeological work has focused on the level of the site or small 

research areas. 

There is a unifying point for archaeology which arises from the findings in 

this work. Since much of actual behavior is guided by a realm that is different from 

the accessible realm and its meaning system, the only way to access the unaccessible 

realm is to include a measure of actual behavior as part of the analysis. 

Archaeology is one of the only fields of study which uses a measure of actual 

behavior as its data base. Other fields of study use reported behavior and 

occasionally directly observe behavior. The problems with assuming that reported 

behavior is the same as actual are apparent. The problems with observing behavior 

include: (1) it is incredibly expensive since it takes large quantities of human time 

to accumulate large number of observations of the same behavior (2) there are 

many behaviors that cannot be observed without the actor being aware of the 

observer. The actor may therefore alter their behavior since the behavior is brought 

into the accessible realm (3) There are many behaviors that actors would not let an 

observer view. 

Archaeology has the means to inexpensively and without interference observe 

accumulations of actual behavior. As discussed earlier, a one-week bag of garbage 

contains repeated observations for hundreds of behaviors. The data from these 
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behaviors can be recorded in a few hours of work. Archaeology therefore has the 

expertise and ability to access a major segment of human behavior that no other 

field of human study easily and quantitatively access. Archaeology is unique in its 

study of actual behavior and hence in its ability to access the unaccessible realm. 

On a bright note, prehistoric archaeologists have a data base which provides 

them with access to unique information, the unaccessible realm. Even if one has a 

time machine, this information could not be obtained without archaeological data 

collection and analysis in the past setting. The unifying element in archaeology is 

the measurement of actual behavior with a corresponding access to the unaccessible 

realm. David Clarke's statement that "archaeology is archaeology is archaeology' 

seems to be correct. Archaeology is archaeology since it is the only field that 

consistently measures actual behavior with its corresponding access to the 

unaccessibl.! realm. 
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APPENDIX I 

The 1987-1988 Data Correlations 



FIGURE 1. PERCENT DECAYED, MISSING AND FILLED 
IN ELEMENTARY SCHOOL BY PERCENT HISPANIC 

IN NEIGHBORHOOD (1980-1991) 
100 .---------------------------,,, HISPANIC 

90 

20 

3B 

b 

5.716 

PERCENT DECAYEO. t.AISSI~ AND FILLED 

8 

"211.0545 

~ 

52 
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FIGURE 3. PERCENT DECAYED, MISSING AND FILLED 
IN ELEMENTARY SCHOOL BY PERCENT OF STUDENTS 
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FIGURE 4. PERCENT DECAYED, MISSING AND 
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FIGURE 5, PERCENT DECAYED, MISSING AND FILLED 
IN ELEMENTARY SCHOOL BY PERCENT OF STUDENTS 

IN REDUCED AND FREE LUNCH PROGRAMS 
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FIGURE 6. PERCENT DECAYED, MISSING AND FILLED 
IN ELEMENTARY SCHOOL BY THE MEAN SOLID 
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FIGURE 7. PERCENT DECAYED, MISSING AND 
FILLED IN ELEMENTARY SCHOOL BY MEAN INCOME 

OF SINGLE FAMILY DETACHED HOMES (1980-1991) 
50,000 ,..-------------------------,INCWE C1990) 

* ~ 

10,000 '--___ I-____ -'-____ -L ____ ---"'--_-l 

R-aQuarc 
. 721372 

~o 49 52 
PERCENT OeCAYED, UISSIOO AND fiLLED 

b • 

-1006.022 114259.26 
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OF HOUSEHOLD HEADS WHO COMPLETED HIGH SCHOOL 
100 ,..----------------------------. 

90 

80 

~ 7a 

La 
50 

~O 

30 '__ ___ -L _____ ~'__ _____ ~ _____ _L __ -l 

R-square 
. 60271 

40 

b 

·2.B222~ 

PERCENT DECAYED. J.lISSltG AND FILLED . 
191.54036 

52 

179 



FIGURE 9, PERCENT DECAYED, MISSING AND FILLED 
IN ELEMENTARY SCHOOL BY THE MEAN NUMBER OF 

ITEMS USED PER DAY (1980-1991) 
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FIGURE 10, PERCENT DECAYED, MISSING AND 
FILLED IN ELEMENTARY SCHOOL BY MEDIAN INCOME 

(1980-1991) 
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FIGURE 12. PERCENT DECAYED, MISSING AND 
FILLED IN ELEMENTARY SCHOOL BY THE MEAN 

SOLID OUNCES USED PER DAY (1980-1991) 
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FIGURE 13. PERCENT DECAYED, MISSING AND 
FILLED IN ELEMENTARY SCHOOL BY MEAN FLUID 

OUNCES USED PER DAY (1980-1991) 
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APPENDIX II 

The 1976-1977 Data Correlations 



FIGURE 1. PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY THE MEAN 

SOLID OUNCES USED PER DAY (1976-1979) 
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FIGURE 2, PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY THE PERCENT 
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FIGURE 3. PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY PERCENT 

HISPANIC (1976-1979) 
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FIGURE 4. PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY MEAN FLUID 

OUNCES USED PER DAY (1976-1979) 
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FIGURE 5. PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY THE MEAN 
NUMBER OF ITEMS USED PER DAY (1976-1979) 
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FIGURE 6. PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY THE MEAN 
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FIGURE 7, PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY FLUORIDE IN 

HOUSEHOLD WATER (1976-1979) 
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FIGURE 8, PERCENT OF STUDENTS REFERRED TO 
DENTIST IN ELEMENTARY SCHOOL BY MEAN INCOME 
OF SINGLE FAMILY DETACHED HOMES (1976-1979) 
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FIGURE 9. PERCENT OF STUDENTS REFERRED 
TO DENTIST IN ELEMENTARY SCHOOL 8Y 

MEDIAN INCOME (1976-1979) 
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APPENDIX ill 

DATA FOR DIET SOFT DRINK ANALYSES 

(INCLUDES 7-DAY, 3-DAY AND REFUSE DATA) 
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Diet Soft Drink and Sociometric/Lifestyle Measures 
(See Discussion of Variables at end of Tables) 

Household 106 119 202 211 216 401 411 

Refuse1 79.60 36.00 12.00 68.00 36.00 0 1188.00 

7-Day 0 0 0 0 0 73.56 206.90 

3-Day 0 0 0 0 0 0 24.00 
Pickup Days3 32 32 31 31 28 24 35 
Etlmicity416 1 1 2 2 2 1 1 

Household 20 11 30 31 10 30 30 
Income416 

Household Size16 3 1 5 4 3 1 11 
Male AgeS 16 24 N/AI7 27 41 59 38 44 
Female Age616 23 65 26 35 55 N/N7 41 

Male Job 4 N/N7 6 5 4 4 1 
Classification7416 

Female Job 6 0 2 7 2 N/N7 0 
Classification8416 

Male Education916 12 N/N7 10 10 8 13 13 
Female 12 14 10 8 11 N/N7 12 
Education 1016 

Number of 2 9 7 4 3 9 12 
Visitors 1 

I 

Health Food 3 2 0 0 0 0 0 
Purchases 124 

Meals Away134 0 0 0 0 0 0 1 
Snacks Away144 13 0 0 0 12 20 17 
Garden Foodl54 3 2 0 0 1 1 Missing18 
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1 Ounces of Diet Soft Drink per Pickup Day 2 Ounces of Diet Soft Drink Reported 
per day 3 Number of days refuse was picked up 4 See Discussion at end of tables 
5 Male Head of Household Age 6 Female Head of Household Age 7 Male Head of 
Household Job Classification B Female Head of Household Job Classification 9 Years 
of Education of Male Head of Household 10 Years of Education of Female Head of 
Household II Number of visitors over the Pickup Days 12 Frequency of Health Food 
Purchases 13 Frequency of Meals Eaten Away from Home 14 Weekly amount 
(dollars) spend on snacks away from home IS Frequency of growing food in a home 
garden 16 U.S Census 1980 17 Not Applicable 18 Measurement was missing 
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Diet Soft Drink and Sociometric/Lifestyle Measures (Con't) 
Household 416 418 422 503 504 516 518 

Refuse1 295.60 306.40 175.20 0 0 0 0 

7-Day 367.82 32.18 0 60.72 112.00 72.00 72.00 

3-Day 120.00 8.00 0 12.00 0 36.00 28.00 
Pickup Days3 31 28 35 31 31 28 31 
Ethnici t:y" 16 2 1 1 1 1 1 1 

Household 23 10 10 20 20 10 30 
Income416 

Household Sizel6 4 3 2 2 2 2 2 

Male Age516 46 69 69 67 44 39 56 
Female Age615 45 65 66 68 43 43 23 

Male Job 4 0 0 0 2 2 0 
Classification74 16 

Female Job 4 0 0 0 7 2 0 
Classifications 4 16 

Male Education916 13 12 13 15 14 12 14 

Female 12 13 12 12 12 12 14 
EducationlO 16 

Number of 3 7 9 2 3 2 2 
Visitors II 

Health Food 1 0 0 0 0 0 0 
Purchases 124 

Meals Away134 0 0 0 0 0 0 0 
Snacks Away144 5 7 27 0 55 8 11 

Garden Foodl54 1 2 3 1 3 1 1 

1 Ounces of Diet Soft Drink per Pickup Day 2 Ounces of Diet Soft Drink Reported 
per day 3 Number of days refuse was picked up 4 See Discussion at end of tables 
5 Male Head of Household Age 6 Female Head of Household Age 7 Male Head of 
Household Job Classification 8 Female Head of Household Job Classification 9 Years 
of Education of Male Head of Household 10 Years of Education of Female Head of 
Household II Number of visitors over the Pickup Days 12 Frequency of Health Food 
Purchases 13 Frequency of Meals Eaten Away from Home 14 Weekly amount 
(dollars) spend on snacks away from home IS Frequency of growing food in a home 
garden 16 U.S Census 1980 
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Diet Soft Drink and Sociometric/Lifestyle Measures (Con't) 
Household 519 521 606 607 612 613 618 

Refusel 0 24.00 0 84.00 512.00 67.60 0 
7-Day 96.00 0 168.00 0 0 0 96.00 

3-Day 42.00 0 16.00 24.00 80.00 0 40.00 
Pickup Days3 31 28 31 31 36 31 31 
Ethnicitt 16 1 1 1 1 1 1 1 

Household 30 30 10 20 10 30 20 
Income" 16 

Household Sizel6 2 2 3 2 3 6 4 
Male Age516 47 67 51 34 23 50 39 
Female Age616 51 64 43 35 27 50 32 

Male Job 0 0 2 1 1 6 1 
Classification7" 16 

Female Job 2 0 0 1 0 7 4 
ClassificationS" 16 

Ma1e Education9 16 0 12 12 17 16 14 13 

Female 11 12 12 17 Missingl8 12 14 
Educationll16 

Number of 2 1 2 3 0 2 2 
Visitors II 

Health Food 1 0 0 3 0 0 0 
Purchasesl24 

Meals Away134 0 0 0 0 1 0 1 
Snacks Away144 25 18 10 23 8 8 27 

Garden Food1s4 1 2 1 1 1 2 1 

I Ounces of Diet Soft Drink per Pickup Day 2 Ounces of Diet Soft Drink Reported 
per day 3 Number of days refuse was picked up 4 See Discussion at end of tables 
5 Ma1e Head of Household Age 6 Female Head of Household Age 7 Male Head of 
Household Job Classification 8 Fema1e Head of Household Job Classification 9 Years 
of Education of Male Head of Household 10 Years of Education of Female Head of 
Household 11 Number of visitors over the Pickup Days 12 Frequency of Health Food 
Purchases 13 Frequency of Meals Eaten Away from Home 14 Weekly amount 
(dollars) spend on snacks away from home 15 Frequency of growing food in a home 
garden 16 U.S Census 1980 18 Measurement was missing 
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Diet Soft Drink and Sociometric/Lifestyle Measures (Con't) 
Household 622 705 722 807 809 815 818 
Refuse1 68.00 1197.0 88.00 24.00 12.00 338.00 140.0 
7-Day2 0 67.84 0 0 96.00 136.00 60.46 
3-Day2 0 56.00 0 0 0 36.00 8.00 
Pickup Days3 24 31 28 35 28 28 35 
Ethnicity4 16 1 2 Missing18 1 1 1 1 

Household 20 31 11 21 21 11 11 
Income416 

Household Size16 4 10 4 7 4 2 4 
Male Age516 42 29 35 40 42 55 48 
Female Age616 37 23 27 40 38 56 45 
Male Job 1 7 5 1 1 5 5 
Classification74 16 

Female Job 0 0 7 0 4 2 4 
Classification84 16 

Male Education9 16 14 11 12 16 13 14 12 

Female 14 10 12 15 12 12 12 
Education1116 

Number of 3 9 2 3 3 3 3 
Visitors11 

Health Food 0 0 0 0 0 0 0 
Purchases 124 

Meals Awai34 0 0 0 0 0 0 0 

Snacks Awai44 6 26 0 33 43 36 66 
Garden Food154 1 2 2 2 3 1 1 

1 Ounces of Diet Soft Drink per Pickup Day 2 Ounces of Diet Soft Drink Reported 
per day 3 Number of days refuse was picked up "See Discussion at end of tables 
5 Male Head of Household Age 6 Female Head of Household Age 7 Male Head of 
Household Job Classification B Female Head of Household Job Classification 9 Years 
of Education of Male Head of Household 10 Years of Education of Female Head of 
Household 11 Number of visitors over the Pickup Days 12 Frequency of Health Food 
Purchases 13 Frequency of Meals Eaten Away from Home 14 Weekly amount 
(dollars) spend on snacks away from home 15 Frequency of growing food in a home 
garden 16 U.S Census 1980 18 Measurement was missing 
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Diet Soft Drink and Sociometric/Lifestyle Measures (Con't) 

The following provides the measurements for income, ethnicity, education and 
behavior variables: 

Income (Household Total): 
1 = Under $1,000 14 = $15,000-$15,999 
2 = $1,000-$1,999 15 = $16,000-$17,999 
3 = $2,000-$2,999 16 = $18,000-$19,999 
4 = $3,000-$3,999 17 = $20,000-$21,999 
5 = $4,000-$4,999 18 = $22,000-$23,999 
6 = $5,000-$5,999 19 = $24,000-$24,999 
7 = $6,000-$6,999 20 = $25,000-$25,999 
8 = $7,000-$7,999 21 = $26,000-$27,999 
9 = $8,000-$8,999 22 = $28,000-$29.999 
10 = $9,000-$9,999 23 = $30,000-$31,999 
11 = $10,000-$11,999 24 = $32,000-$33,999 
12 = $12,000-$13,999 25 = $34,000-$35,999 
13 = $14,000-$14,999 26 = $36,000-$37,999 
14 = $15,000-$15,999 27 = $38,000-$39,999 

28 = $40,000-$41,999 
29 = $42,000-$43,999 
30 = $44,000-$45,999 
31 = $46,000-$47,999 
32 = $48,000-$49,999 
33 = $50,000-$51,999 
34 = $52,000-$53,999 
35 = $54,000-$55,999 
36 = Other 
37 = Don't Know 

Ethnicity: 
1 = White (Anglo) 
2 = Hispanic 

How often do you purchase Health Food? 
1 = Never 

3 = Black 
2 = Occasionally 
3 = Regularly 
4 = Don't Know 

How often do you eat meals away from home? 

o = Never 
1 = Seldom 
2 = Occasionally 
3 = Regularly 

Occupations: 

Do you grow food in a home 
garden? 
0= No 
1 = Occasionally 
2 = Regularly 
3 = Don't Know 

1 = Professional and Technical (Accountant, computer programmers, engineers, 
lawyers, doctors, scientists, etc.) 
2 = Managers, Officers and Proprietors (Department heads, sales managers, 
administrators, executives, buyers, supervisors, business owners, etc) 
3 = Farmers (Owners and managers) 
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Diet Soft Drink and Sociometric/Lifestyle Measures (Con't) 

Occupations (con't) 
4 = Clerical and Sales Workers (Bank tellers, dispatchers, mail carriers, clerical 
workers, secretaries, sales persons, insurance agents, etc) 
5 = Craftsmen and Foremen (Carpenters, electricians, mechanics, painters, etc) 
6 = Operatives (Apprentices, gas station attendants, drivers, metal workers, etc) 
7 = Service Workers (Restaurant workers, janitors, porters, watchmen, laborers, 
etc) 



APPENDIX IV 
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Table 1. Factor Analysis of the Diary Household Datal 

Household Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

20 .935 

57 .922 .253 

32 .915 

34 .898 .236 

35 .884 .292 

53 .818 .211 

16 .790 .364 .263 .249 

44 .789 .435 

43 .750 .434 

45 .742 .410 .202 

58 .741 .601 

18 .694 .409 

56 .693 .611 .207 

60 .629 .489 .510 

33 .625 .611 .283 

4 .616 .580 .303 .315 

3 .612 .491 -.240 

6 .603 .490 .381 

11 .583 .376 .567 

17 .530 .353 .430 .355 .309 

37 .940 

21 .356 .904 

28 .902 .257 

46 .883 .301 .220 

27 .837 .429 

24 .495 .800 

26 .237 .751 .537 

13 .233 .634 .235 .553 

5 .604 .602 .223 .214 

31 .592 .591 .380 

1 .579 .441 .233 .251 

62 .217 .493 .453 .250 -.264 .368 

10 .902 

52 .373 .224 .774 

51 .414 .214 .693 .223 

30 .411 .549 .595 

49 .940 

47 .310 .857 .232 

25 .547 .773 

12 .309 .764 

41 .423 .423 .566 .211 

14 .367 .850 
cotnes are loaamgs 
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Tnable 1 (con't). Factor Analysis of the Diary Household Datal 

I Household I Factor 1 I Factor 2 I Factor 3 I Factor 4 I Factor 5 I Factor 6 I Factor 7 I Factor 8 I Factor 9 I 
36 .202 .377 .841 

61 .256 .210 .767 .310 

15 .432 .480 .556 .356 

7 .820 .336 

55 .395 .746 .258 ·.207 
50 .289 .261 .239 .292 .707 

8 .382 .574 .630 

29 .488 .231 .369 .582 

9 .429 .318 .285 .681 .242 

48 .431 .238 .267 .634 

2 .470 .217 .525 ·.244 

59 .314 .876 
entrlcs arc loadings 
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Table 2. Factor Analysis of the Interview Household Data t 

Household Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 

13 .949 .223 

57 .944 

51 .944 .206 

43 .941 

20 .925 .222 

56 .918 .335 

32 .855 .370 .267 

29 .816 .427 

35 .812 .338 .263 

33 .749 .342 .335 .241 .210 

47 .675 .618 

14 .674 .485 .277 

60 .674 .322 .517 

15 .665 .504 .224 .355 

30 .664 .439 .519 

6 .664 .354 .395 .384 

17 .663 .308 .422 .226 .311 

62 .662 .422 .328 .406 

12 .620 .530 .508 

3 .565 .218 .448 .266 .354 

58 .209 .927 

24 .275 .909 

18 .886 .279 

28 .864 .224 

21 .502 .822 

37 .807 .505 .201 

27 .806 .388 .236 

8 .274 .793 .369 

25 .569 .751 

44 .419 .740 .344 

16 .414 .738 .299 

1 .717 .445 

5 .687 .564 .266 

46 .474 .606 .292 

55 .598 .410 .371 

2 .214 .885 .221 

10 .313 .883 

61 .407 .776 .269 

26 .269 .614 .623 .203 

36 .552 .491 .608 .203 

45 .934 

34 .280 .244 .886 
~ntnes are oadlngs 
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Table 2 (con't). Factor Analysis of the Interview Household Datal 

I Household I Factor 1 I Factor 2 I Factor 3 I Factor 4 I Factor 5 I Factor 6 I Factor 7 I 
31 .496 .745 .234 

41 .267 .275 .723 .487 

49 .238 .649 

4 .254 .303 .613 .369 

48 .453 .404 .225 .674 

52 .290 .483 .220 .319 .651 .210 

11 .252 .509 .581 

7 .483 .682 .369 

59 .470 .368 .615 

9 .250 .245 .476 .614 

53 .772 

50 .273 .209 .312 .539 
r.ntnes are Joaumgs 
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Table 3. Factor Analysis of the Refuse Household Data 

I Household I Factor 1 I Factor 2 I Factor 3 I Factor 4 I Factor 5 I Factor 6 I 
58 .961 

30 .947 

10 .920 

14 .919 .210 

51 .907 .246 

43 .892 .229 

60 .890 .266 

13 .886 

53 .885 .381 

21 .884 .250 .299 

52 .878 .314 

25 .872 .229 

26 .869 .206 .223 

44 .868 .218 

57 .860 .272 .252 

32 .856 .236 .384 

8 .844 .293 

41 .839 .247 .261 

3 .824 .426 

24 .823 .374 .288 

36 .813 .302 .371 

20 .799 .272 .312 .231 

16 .795 .272 .322 .258 .243 

15 .792 .335 .254 

29 .791 .314 

11 .789 .491 

17 .786 .359 .390 

2 .779 .327 .359 

59 .763 .343 

18 .751 .203 .490 

61 .740 .380 

48 .729 .45] 

55 .726 .264 .405 

12 .724 .502 

47 .723 .481 .300 .247 

37 .659 .584 .288 .215 

49 .656 .228 .622 

4 .651 .547 

31 .651 .371 

9 .640 .375 .439 .284 

62 .630 .231 .437 .311 

6 .574 .456 .473 
r.ntnes are ooomgs 
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Table 3 (con't). Factor Analysis of the Refuse Household Datal 

I Household I Factor 1 I Factor 2 I Factor 3 I Factor 4 I Factor 5 I Factor 6 I 
35 .542 .424 .409 .492 

28 .9l1 .276 

5 .815 .216 .229 

50 .242 .792 

33 .548 .662 .367 .203 

46 .204 .837 

56 .364 .830 

45 .313 .212 .900 

34 .527 .381 .670 

1 .935 

27 .240 .534 .758 

7 .784 
cntncs are loadings 
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Means and Standard Deviations for All Households in the 
USDNNFCS Data 

REFUSE] DIARy2 INTERVIE~ 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 4.99 3.58 6.38 7.19 13.15 8.76 
Poultry 1.36 2.01 3.86 6.82 4.62 7.14 
Fish and Seafood .51 .73 .69 1,44 1,42 1.91 
Milk and Cheese 35.19 23.10 27.87 25.63 39.34 40.70 

Ice Cream 4.31 4.89 1.17 2.71 4.23 7.08 
Other Dairy 1.15 1.82 .65 1.87 1.75 4.93 
Eggs 1.85 1.65 2.92 3.16 4.18 3.51 

Beans 1.76 1.80 3.08 6.25 2.88 4.93 

Nuts .29 .53 .14 .80 .61 1.30 

Peanut Butter .34 .61 .31 .62 .76 .94 
Saturated Fats 2.58 1.90 .62 .64 3.06 2.61 
Unsaturated Fats 1.65 1.50 .76 .96 2.52 2,47 

Com 1.35 1,48 1.92 6.39 2.24 3.80 

Flour 1.74 3.74 .25 .56 4.26 8.66 

Rice ,48 1.03 .75 2.22 1.00 1.43 

Pasta .69 .81 1.15 2.71 1.42 2.22 

White Bread 4.58 4.01 4.04 4,48 5.02 6.89 
Dark Bread 1.43 1.70 1.61 2.69 1.95 2.89 

Tortillas 1.63 2.38 1.16 2.25 1,40 2.59 
Dry Cereal 1.57 1.63 1.82 3.03 2.43 2.74 

Cooked Cereal .29 .65 .25 1.13 .45 .89 

Crackers .61 .66 .15 .34 .88 1.16 

Chips 1.38 3.03 1.08 2.39 1.45 1.68 

Fresh Vegetables 6.74 13.46 9.71 9.03 19.22 12.79 

Canned Vegetables 4.01 3.44 2.73 3.72 5.54 6.08 

Frozen Vegetables 1.42 1.84 1.25 1.98 2.03 4.93 
Fresh Fruit .39 1.48 12.32 18.77 23.45 31.26 
N=S4 ~ N=S4 ~ N=S4 
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Means and Standard Deviations for All Households in the 
USDNNFCS Data (con't) 

REFUSE1 DIAR¥Z INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit 2.27 3.13 1.13 1.99 2.57 3.25 
Frozen Fruit .06 .21 .02 .10 .14 .67 
Relishes .65 .98 .41 1.38 .63 1.02 

Syrups .51 .70 .45 .70 1.24 1.51 

Pastry 3.06 2.08 1.95 3.04 3.61 3.86 
Sugar 2.52 3.23 .45 .80 3.04 4.04 
Candy 1.04 1.39 .11 .30 .82 1.33 

Popsicles and Ices ,46 1.29 .14 .80 .31 1.23 

Nondairy .29 .64 .05 .19 .30 .76 

Coffee .60 .99 .98 1.35 1.00 1.22 

Chocolate Sauces .22 .38 .05 .17 .26 .69 
Juices 4.55 5.80 3.02 6.39 4.94 7.95 

Diet Soft Drinks 2.80 6.74 2.93 7.10 4.07 9.07 
Regular Soft 11.20 14.72 6.46 10.99 11.30 14.97 
Drinks 

Liquor .81 2.52 .10 .57 ,41 1.99 

Wine 1.53 4.09 .78 2.25 .93 2.41 

Beer 6.35 12.42 4.80 12.71 13.04 36.08 
N=54 .. N=54 "N=54 
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Means and Standard Deviations for Factored Household Group 1 in 
the USDNNFCS Data 

REFUSE1 DlARy2 INTERVIE~ 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 13.37 9.19 5.85 7.76 10.83 7.58 
Poultry 4.09 7.36 4.01 7.05 4.93 7.56 
Fish and Seafood 1.14 1.52 .38 1.21 .93 1.55 

Milk and Cheese 41.61 41.94 44.11 28.50 59.63 46.94 

Ice Cream 3.51 6.73 .77 1.94 3.22 7.95 
Other Dairy 1.71 5.22 1.00 2.57 .80 1.19 
Eggs 4.10 3.55 3.10 3.50 4.03 3.98 
Beans 2.33 3.25 3.39 4.36 1.83 3.24 

Nuts .65 1.38 .00 .01 .31 .53 

Peanut Butter .83 1.00 .45 .74 .78 .85 
Saturated Fats 3.16 2.79 .73 .78 3.12 2.18 

Unsaturated Fats 2.72 2.61 .61 .80 2.67 2.41 

Com 2.54 4.09 3.77 10.73 1.72 2.92 

Flour 4.98 9.39 .23 .49 3.54 5.75 

Rice 1.07 1.46 1.17 3.39 .96 1.58 

Pasta 1.66 2.38 .70 1.62 1.09 1.07 

White Bread 5.08 6.74 6.17 5.93 4.96 4.42 
Dark Bread 1.98 3.08 1.58 2.72 2.10 3.36 

Tortillas 1.53 2.79 1.23 2.43 .79 1.73 

Dry Cereal 2.48 2.76 2.85 4.17 1.73 2.08 

Cooked Cereal .38 .75 .21 .45 .50 .95 

Crackers .86 1.10 .18 .32 .63 .89 

Chips 1.37 1.68 .50 .84 1.24 1.65 
Fresh Vegetables 20.68 12.98 8.97 8.24 18.53 10.90 

Canned Vegetables 5.71 6.52 1.77 2.53 7.09 7.09 

Frozen Vegetables 1.54 2.51 1.36 1.71 .61 1.78 

Fresh Fruit 24.27 33.79 8.62 11.43 13.35 9.07 
N'-=4::S • N.....:20 "N""'::lU 
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Means and Standard Deviations for Factored Household Group 1 in 
the USDA/NFCS Data (con't) 

REFUSE1 DIAR~ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit 2.75 3.75 1.14 2.05 3.15 4.54 

Frozen Fruit .16 .73 .05 .18 .00 .00 

Relishes .65 1.09 .11 .30 .65 1.05 

Syrups 1.31 1.60 .45 .72 1.46 1.58 

Pastry 3.50 3.77 2.22 2.67 3.70 4.70 
Sugar 3.25 4.26 .53 .97 3.01 3.31 
Candy .75 1.25 .13 .35 .74 1.17 
Popsicles and Ices .36 1.35 .00 .00 .12 .45 
Nondairy .31 .82 .08 .23 .37 1.01 

Coffee 1.07 1.27 1.11 1.57 1.19 1.68 

Chocolate Sauces .24 .71 .07 .27 .47 .99 
Juices 5.42 8.42 2.06 3.92 5.21 8.19 
Diet Soft Drinks 3.76 9.49 1.05 2.69 2.49 6.88 

Regular Soft 11.51 15.95 3.45 5.32 11.38 17.85 
Drinks 

Liquor .49 2.18 .02 .07 .00 .00 

Wine 1.11 2.62 .47 2.01 1.30 3.12 

Beer 9.32 19.34 1.40 4.73 6.23 9.29 
N~43 "- N=;W ~ N=2U 
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Means and Standard Deviations for Factored Household Group 2 in 
the USDNNFCS Data 

REFUSE I DIAR-VZ INTERVIEW3 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 5.10 3.85 7,42 5.93 13.56 12.06 
Poultry 2.50 4.23 2.17 2.58 5.62 8.80 
Fish and Seafood .67 .54 .81 1.02 1.51 1.36 
Milk and Cheese 13.84 9.94 15.57 18.90 27.55 28,48 

Ice Cream 4.92 5.57 2.44 4,47 8.50 8.77 
Other Dairy 2.50 4.21 .98 2.40 1.85 2.65 
Eggs 2.51 .71 2.62 4.13 5.03 3.78 
Beans 1.96 2.35 .66 1.29 2.89 4.10 

Nuts .18 .21 .09 .33 .87 1.44 
Peanut Butter .00 .00 .32 .70 .84 1.16 
Saturated Fats 2.76 1.52 .86 .71 3.42 3.65 
Unsaturated Fats .88 .53 .85 .91 2.44 2.39 

Com 1.13 1.05 2.02 3.25 2.89 5.96 
Flour .51 .89 .10 .33 1.58 2.25 

Rice .30 .55 .32 .98 1.05 1.66 

Pasta .78 1.08 1.74 3.11 1.21 1.88 
White Bread 5.03 4.61 3,41 3.57 5.91 8.33 
Dark Bread 1.20 1.83 1.55 2.05 1.04 1.57 
Tortillas 1.07 1.43 .94 1.44 2.01 3.14 
Dry Cereal .52 .66 .73 .85 2.83 3.52 
Cooked Cereal .00 .00 .11 .38 .61 .98 
Crackers .44 .56 .36 .59 1.40 1.41 
Chips .56 .48 1,48 2.58 1.09 1.18 
Fresh Vegetables 5.63 5.35 6.87 4.37 19.13 13.41 
Canned Vegetables 3.05 2.29 3.09 3.73 5.23 5.93 
Frozen Vegetables 2.84 2.93 .72 2.36 2.34 2.51 
Fresh Fruit .00 .00 34.31 27.52 54.73 50.54 
N=4 .to N=12 .> N=15 
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Means and Standard Deviations for Factored Household Group 2 in 
the USDNNFCS Data (con't) 

REFUSE1 DIAR~ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit .84 .67 1.41 1.94 2.35 2.41 

Frozen Fruit .00 .00 .00 .00 .48 1.30 

Relishes .53 .58 .51 1.02 .49 .71 

Syrups .86 1.27 .28 .42 1.03 1.96 

Pastry 3.37 1.62 2.49 3.42 4.09 3.92 

Sugar 2.52 1.66 .52 1.20 4.37 5.88 

Candy 1.24 1.41 .03 .06 1.49 1.96 
Popsic1es and Ices .25 .41 .41 1.43 .64 1.71 
Nondairy .28 .21 .06 .21 .43 .77 

Coffee .33 .58 1.08 1,45 .95 .87 

Chocolate Sauces .26 .30 .05 .12 .11 .25 

Juices 4.31 4.52 2.86 3.62 4.64 7.10 

Diet Soft Drinks 1.71 2.42 4.78 8.25 3.85 6.13 

Regular Soft 22.24 14.47 8.92 12.01 8.47 11.63 
Drinks 

Liquor .94 1.50 .06 .19 1.21 3.91 

Wine .65 1.45 .49 .93 .67 1.42 

Beer .74 1.01 4.33 10.98 2.28 4.21 
N....:4 ~ N....:12 ~ N= 15 
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Means and Standard Deviations for Factored Household Group 3 in 
the USDA/NFCS Data 

REFUSE] DIARYZ INTERVIEW3 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 3.71 3.23 3.83 6.40 12.89 9.76 
Poultry 5.68 5.76 4.49 7.31 1.10 1.98 
Fish and Seafood 2.48 3.14 1.13 2.25 .82 .50 

Milk and Cheese 44.65 50.55 18.21 15.09 23.00 12.41 
Ice Cream 3.39 1.87 1.56 3.13 6.03 2.58 

Other Dairy .26 .36 .68 1.35 2.16 4.53 

Eggs 2.74 .50 2.55 1.78 3.55 1.46 
Beans .34 .48 1.00 2.00 1.77 1.00 

Nuts 1.55 1.46 .04 .08 .56 .99 
Peanut Butter .00 .00 .09 .19 .40 .54 
Saturated Fats 2.77 .27 .44 .43 1.83 1.32 

Unsaturated Fats .00 .00 .52 .72 1.44 1.48 

Com 1.64 .01 .84 4.67 2.78 1.41 

Flour .00 .00 .75 1.50 .49 .67 

Rice .00 .00 .00 .00 .19 .44 

Pasta .00 .00 .28 .55 .46 1.02 

White Bread 2.02 2.85 .57 1.14 1.72 1.12 

Dark Bread .98 .30 1.29 2.07 2.40 1.73 

Tortillas 3.24 .48 .00 .00 .58 .99 

Dry Cereal 2.34 2.58 .15 .29 2.43 2.33 

Cooked Cereal 1.06 1.51 .25 .50 .00 .00 

Crackers .39 .17 .10 .19 .99 .94 

Chips .81 .68 .00 .00 1.49 1.88 

Fresh Vegetables 58.44 65.99 30.15 9.02 11.47 5.22 

Canned Vegetables 2.00 1.37 3.54 5.72 2.34 2.53 

Frozen Vegetables .16 .23 1.59 1.95 2.63 4.34 

Fresh Fruit 1.29 1.83 9.24 10.99 16.81 11.43 
N=Z ~ N=4 ~ N=5 
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Means and Standard Deviations for Factored Household Group 3 in 
the USDNNFCS Data (con't) 

REFUSE) DIARYZ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit 4.79 5.32 .00 .00 .91 2.04 

Frozen Fruit .00 .00 .00 .00 .00 .00 
Relishes .61 .60 .00 .00 .45 1.01 

Syrups .00 .00 .16 .27 .87 .95 

Pastry 3.56 .11 .85 .81 5.26 4.97 
Sugar 1.29 1.83 .43 .32 .88 1.09 

Candy 1.91 2.64 .00 .00 .46 1.02 

Popsicles and Ices .87 .14 .00 .00 .00 .00 

Nondairy .34 .48 .21 .41 .11 .26 

Coffee .08 .11 1.48 2.44 .87 .88 
Chocolate Sauces .26 .36 .06 .11 .00 .00 

Juices 8.42 6.89 .67 .77 1.78 2.14 

Diet Soft Drinks .58 .82 2.00 4.00 5.94 8.18 

Regular Soft 13.28 15.16 .00 .00 34.85 14.16 
Drinks 

Liquor .00 .00 .00 .00 .52 1.16 

Wine 1.62 2.29 2.67 5.33 1.27 2.83 

Beer .00 .00 1.00 2.00 1.37 1.88 
N=~ ~ N-=4 "N=5 



212 

Means and Standard Deviations for Factored Household Group 4 in 
the USDA/NFCS Data 

REFUSE! DIARy.z INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 4.79 2.82 6.03 5.87 14.57 4.54 

Poultry .65 .91 8.63 8.86 4.95 6.20 
Fish and Seafood .00 .00 .00 .00 1.98 3.58 

Milk and Cheese 13.01 4.52 26.65 25.43 23.84 36.44 

Ice Cream 1.27 1.79 .27 .61 2.97 4.14 
Other Dairy 1.99 1.35 .00 .00 .57 .95 

Eggs .18 .16 3.95 2.55 2.50 1.79 

Beans .93 .43 4.39 4.64 7.38 12.16 

Nuts .27 .35 .00 .00 .09 .23 

Peanut Butter .29 .46 .35 .47 .32 .51 

Saturated Fats 2.68 .96 .89 .49 2.71 2.14 

Unsaturated Fats 1.37 .48 .55 .59 2.27 1.78 

Com 1.49 .64 .37 .82 3.62 3.76 

Flour 1.09 .08 .30 .47 2.86 3.74 

Rice .11 .15 .78 1.74 .85 .67 

Pasta 1.38 1.34 2.54 4.63 1.56 1.68 

White Bread 4.40 3.40 6.18 1.70 5.90 10.61 

Dark Bread 1.80 1.09 .40 .89 .92 1.48 
Tortillas .53 .53 2.31 2.38 2.53 2.76 

Dry Cereal 2.23 .05 .66 1.04 2.44 3.84 

Cooked Cereal .48 .68 1.72 3.84 .00 .00 

Crackers .49 .36 .06 .08 .63 .90 
Chips 1.26 1.19 2.25 4.89 1.33 2.10 

Fresh Vegetables 9.68 8.03 10.16 4.70 20.93 14.73 

CalU1ed Vegetables 2.50 1.32 4.77 1.47 3.57 1.46 

Frozen Vegetables .00 .00 .53 1.19 1.39 2.26 

Fresh Fruit .03 .04 3.24 4.44 8.60 8.76 
N=2 .. N=!) ~ N=t 
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Means and Standard Deviations for Factored Household Group 4 in 
the USDNNFCS Data (con't) 

REFUSE1 DIARVZ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit 3.22 .91 2.73 3.79 3.71 4.82 

Frozen Fruit .00 .00 .00 .00 .19 .47 
Relishes 1.12 1.42 .69 1.55 .87 1.25 

Syrups .18 .25 .11 .13 .48 .65 

Pastry 1.25 .87 5.75 6.31 1.76 1.54 
Sugar .83 .44 .41 .55 1.04 1.23 
Candy .74 .24 .00 .00 .45 .61 
Popsic1es and Ices .12 .16 .00 .00 .00 .00 

Nondairy .00 .00 .00 .00 .01 .02 

Coffee .00 .00 1.20 .99 .78 1.16 
Chocolate Sauces .00 .00 .00 .00 .42 .92 

Juices 2.49 1.85 .29 .65 6.86 10.46 
Diet Soft Drinks .57 .81 .00 .00 .00 .00 
Regular Soft 15.42 6.19 4.13 5.90 10.11 8.68 
Drinks 

Liquor .00 .00 .00 .00 .25 .61 

Wine .91 1.28 .53 1.19 .00 .00 
Beer 23.63 15.03 37.47 21.85 71.42 88.35 
N....:2 .. N....:5 ~ N=6 
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Means and Standard Deviations for Factored Household Group 5 in 
the USDNNFCS Data 

REFUSE) DIAR~ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 3.04 1.93 5.00 4.43 16.46 7.48 

Poultry .57 .66 3.17 3.75 1.14 1.98 

Fish and Seafood .45 .42 .50 1.00 3.34 2.67 

Mill< and Cheese 15.04 13.31 20.17 9.30 29.09 9.13 

Ice Cream 10.41 5.55 4.39 3.22 .38 .66 

Other Dairy 1.63 2.29 .70 1.32 11.90 20.13 

Eggs 1.31 1.22 2.67 1.89 4.38 2.93 

Beans .92 .86 1.01 2.03 2.91 1.08 

Nuts .54 .48 .00 .00 2.29 3.96 

Peanut Butter .28 .48 .05 .10 1.57 1.45 
Saturated Fats 1.04 .79 .61 .54 4.38 3.72 

Unsaturated Fats .53 .58 1.67 2.55 3.17 2.48 

Com .18 .32 .57 1.15 2.17 2.87 

Flour .86 1.49 .40 .74 11.05 6.50 

Rice 1.24 1.29 .07 .14 2.17 2.29 

Pasta .33 .40 .92 1.13 1.71 1.72 

White Bread 1.33 1.42 3.50 3.62 3.89 3.52 

Dark Bread 1.54 .68 1.50 3.00 1.52 1.75 

Tortillas .14 .24 .33 .67 1.83 3.17 

Dry Cereal .96 1.04 1.28 2.14 3.31 2.69 

Cooked Cereal .65 1.12 .00 .00 .48 .44 

Crackers 1.84 .74 .00 .00 1.14 .99 

Chips .97 1.68 1.08 1.57 .76 1.32 

Fresh Vegetables 5.49 4.32 10.64 9.46 45.56 4.69 

Canned Vegetables 2.37 1.07 .70 1.40 5.71 3.57 

Frozen Vegetables .11 .19 2.04 1.46 .00 .00 

Fresh Fruit .02 .03 1.08 1.95 .09 .16 
N...:2 .. N...:4 ., N=3 
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Means and Standard Deviations for Factored Household Group 5 in 
the USDNNFCS Data (can't) 

REFUSE! DIARy2 INTERVIEwa 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit 1.17 1.06 .58 .69 .76 1.32 

Frozen Fruit .00 .00 .00 .00 .00 .00 

Relishes .38 .66 2.33 4.67 .09 .16 

Syrups .34 .60 .48 .41 3.13 .93 

Pastry 3.01 1.90 .68 .67 1.71 2.97 

Sugar .86 1.49 .55 .66 1.99 2.26 

Candy 1.28 .76 .34 .28 1.52 1.32 

Popsicles and Ices .03 .05 .00 .00 .00 .00 

Nondairy .43 .38 .00 .00 .57 .99 

Coffee .12 .18 .56 .56 1.62 1.08 

Chocolate Sauces .34 .30 .00 .00 .02 .04 

Juices 1.80 1.02 .05 .10 5.60 5.75 

Diet Soft Drinks 8.02 6.95 3.33 6.67 .00 .00 

Regular Soft 4.41 6.98 29.42 15.35 6.31 5.47 
Drinks 

Liquor .00 .00 .00 .00 .00 .00 

Wine 2.45 4.25 .00 .00 1.21 2.09 

Beer .52 .89 4.00 8.00 5.40 4.95 
N=~ 6 N=4 ~ N=.J 
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Means and Standard Deviations for Factored Household Group 6 in 
the USDNNFCS Data 

REFUSE1 mAR~ [NTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat 6.71 N/A 24.83 6.13 15.78 5.61 

Poultry .00 N/A .00 .00 1.43 2.86 

Fish and Seafood .21 N/A 1.33 1.89 2.11 2.12 

Milk and Cheese 1.29 N/A 6.73 5.09 29.58 12.08 

[ce Cream 3.10 N/A 1.45 2.05 1.43 2.16 

Other Dairy .52 N/A 1.24 .80 8.79 17.57 

Eggs .13 N/A 4.34 6.14 2.81 2.45 

Beans 2.45 N/A 4.81 1.67 2.15 2.48 

Nuts .00 N/A .00 .00 1.42 2.16 

Peanut Butter .90 N/A .18 .25 .75 .91 

Saturated Fats 2.07 N/A .14 .04 1.57 1.27 

Unsaturated Fats 1.03 N/A .85 1.20 1.85 2.31 

Com 1.29 N/A .00 .00 1.14 1.04 

Flour .00 N/A .00 .00 5.61 8.51 

Rice .00 N/A 2.27 3.21 .56 .93 

Pasta .00 N/A .00 .00 .00 .00 

White Bread .52 N/A 2.50 3.54 .57 1.14 

Dark Bread 1.56 N/A .58 .12 3.29 3.04 

Tortillas 1.03 N/A .33 .47 .00 .00 

Dry Cereal .00 N/A .00 .00 1.89 2.99 

Cooked Cereal .00 N/A .17 .24 .00 .00 

Crackers 1.23 N/A .00 .00 1.14 2.29 

Chips .81 N/A .00 .00 2.20 2.54 

Fresh Vegetables .00 N/A 9.93 1.63 23.45 16.31 

Canned Vegetables 3.99 N/A .00 .00 5.89 6.63 

Frozen Vegetables 1.03 N/A 3.50 4.95 .71 1.43 

Fresh Fruit .00 N/A 5.58 7.89 19.00 12.23 
N=l .. N=2 "N=4 
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Means and Standard Deviations for Factored Household Group 6 in 
the USDNNFCS Data (con't) 

REFUSE! DIAR~ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 
Canned Fruit .65 N/A 2.22 3.15 2.29 3.23 
Frozen Fruit .00 N/A .00 .00 .00 .00 
Relishes .00 N/A .00 .00 1.15 2.06 

Syrups 1.16 N/A .73 1.03 2.02 1.17 

Pastry 5.52 N/A 1.27 1.80 4.30 2.99 
Sugar .00 N/A .37 .52 2.16 3.90 
Candy 1.61 N/A .78 1.10 .14 .29 
Popsicles and Ices .00 N/A .00 .00 .00 .00 
Nondairy .65 N/A .00 .00 .29 .57 
Coffee .52 N/A 2.82 .00 1.04 .85 
Chocolate Sauces .00 N/A .03 .05 .27 .49 
Juices .58 N/A 5.33 7.54 6.72 11.37 
Diet Soft Drinks .00 N/A 7.00 9.90 22.56 22.27 
Regular Soft 1.03 N/A 5.83 2.59 1.15 2.30 
Drinks 

Liquor .00 N/A 2.17 3.06 .54 1.07 

Wine .00 N/A 3.25 4.60 .91 1.82 

Beer .00 N/A .00 .00 2.59 5.18 
N=l .. N=~ ~ N="1 
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Means and Standard Deviations for Factored Household Group 7 in 
the USDNNFCS Data 

REFUSE! DIARy:t INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 
Fresh Red Meat · · 7.10 5.04 20.00 8.89 
Poultry · · 1.11 1.92 12.22 10.81 
Fish and Seafood · · 2.22 3.85 1.99 .23 

Mill< and Cheese · · 16.72 7.59 11.42 16.15 
Ice Cream · · .00 .00 .00 .00 
Other Dairy · · .00 .00 5.76 8.02 
Eggs · · 2.67 2.31 4.46 1.45 
Beans · · .44 .77 6.29 5.66 
Nuts · · .05 .09 .15 .21 
Peanut Butter · · .00 .00 .15 .21 
Saturated Fats · · .52 .52 2.29 3.23 
Unsaturated Fats · · .91 .73 3.79 3.67 
Com · · .00 .00 .00 .00 
Flour · · .58 .51 3.72 2.51 
Rice · · .00 .00 .92 1.29 
Pasta · · .33 .58 .00 .00 
White Bread · · 1.01 1.21 1.83 .65 
Dark Bread · · 2.33 1.33 6.86 6.46 
Tortillas · · .51 .88 .00 .00 
Dry Cereal · · 1.77 1.65 2.97 .65 
Cooked Cereal · · .00 .00 1.33 1.87 
Crackers · - .14 .24 .00 .00 

Chips · · .78 1.36 3.71 2.83 
Fresh Vegetables · · 8.20 4.45 9.28 4.98 
Canned Vegetables · · 1.02 1.77 2.24 1.55 
Frozen Vegetables · · 2.99 3.17 17.43 24.65 

Fresh Fruit · · .22 .38 6.17 5.82 
No Households ~ N=3 "N=2 
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Means and Standard Deviations for Factored Household Group 7 in 
the USDNNFCS Data (con't) 

REFUSE! DIARYZ INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit - - 1.48 2.57 2.29 .00 

Frozen Fruit - - .00 .00 .00 .00 
Relishes - - .00 .00 .00 .00 

Syrups - - .99 1.46 1.03 1.45 

Pastry - - .17 .16 2.51 2.91 

Sugar - - .43 .01 4.34 3.55 
Candy - - .00 .00 .00 .00 

Popsic1es and Ices - - .00 .00 .00 .00 

Nondairy - - .00 .00 .34 .48 

Coffee - - .03 .05 .12 .16 

Chocolate Sauces - - .01 .02 .00 .00 
Juices - - 17.56 10.75 .36 .52 

Diet Soft Drinks - - 1.33 2.31 .00 .00 

Regular Soft - - 2.67 4.62 5.05 7.14 
Drinks 

Liquor - - .00 .00 .00 .00 

Wine - - 2.22 3.85 4.40 6.22 

Beer - - 2.67 4.62 .00 .00 
No Households .. N--'3 ~ N--'2 
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Means and Standard Deviations for Factored Household Group 8 in 
the USDNNFCS Data 

REFUSE! DIARy2 INTERVIEW 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat - - .36 6.16 - -
Poultry - - .89 1.54 - -
Fish and Seafood - - .00 .00 - -
Milk and Cheese - - 16.46 9.78 - -
Ice Cream - - .00 .00 - -
Other Dairy - - .14 .24 - -
Eggs - - 4.22 3.90 - -
Beans - - 3.81 6.60 - -
Nuts - - .33 .58 - -
Peanut Butter - - .00 .00 - -
Saturated Fats - - .34 .58 - -
Unsaturated Fats - - .56 .81 - -
Com - - 1.01 .95 - -
Flour - - .00 .00 - -
Rice - - .00 .00 - -
Pasta - - .00 .00 - -
White Bread - - .31 .27 - -
Dark Bread - - 7.56 5.72 - -
Tortillas - - .00 .00 - -
Dry Cereal - - .52 .71 - -
Cooked Cereal - - .00 .00 - -
Crackers - - .11 .18 - -
Chips - - 3.55 5.87 - -
Fresh Vegetables - - 4.03 5.19 - -
Canned Vegetables - - 2.32 4.03 - -
Frozen Vegetables - - .00 .00 - -
Fresh Fruit - - 5.61 4.52 - -
No Households ~ N...:~ "No House o1C1s 
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Means and Standard Deviations for Factored Household Group 8 in 
the USDNNFCS Data (con't) 

REFUSE! DrAR~ INTERVIEW3 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit - - .80 .84 - -
Frozen Fruit - - .00 .00 - -
Relishes - - .00 .00 - -
Syrups - - .91 1.52 - -
Pastry - - 1.13 1.76 - -
Sugar - - .26 .28 - -
Candy - - .20 .18 - -
Popsic1es and Ices - - 1.33 2.31 - -
Nondairy - - .00 .00 - -
Coffee - - .85 .59 - -
Chocolate Sauces - - .13 .13 - -
Juices - - 5.00 7.66 - -
Diet Soft Drinks - - 1.78 3.08 - -
Regular Soft - - 4.22 3.29 - -
Drinks 

Liquor - - .33 .58 - -
Wine - - 2.22 3.85 - -
Beer - - .68 1.15 - -
No Households .. N~3 "No House l1o1ds 
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Means and Standard Deviations for Factored Household Group 9 in 
the USDNNFCS Data 

REFUSE! DIAR~ INTERVIEW3 

Mean S.D Mean S.D. Mean S.D. 

Fresh Red Meat - - .00 N/A - -
Poultry - - 8.73 N/A - -
Fish and Seafood - - 1.00 N/A - -
Milk and Cheese - - 8.42 N/A - -
Ice Cream - - .00 N/A - -
Other Dairy - - .00 N/A - -
Eggs - - 1.50 N/A - -
Beans - - 4.16 N/A - -
Nuts - - 6.17 N/A - -
Peanut Butter - - .86 N/A - -
Saturated Fats - - .11 N/A - -
Unsaturated Fats - - 1.03 N/A - -
Com - - .00 N/A - -
Flour - - .00 N/A - -
Rice - - 4.39 N/A - -
Pasta - - .00 N/A - -
White Bread - - 1.47 N/A - -
Dark BreRd - - 4.30 N/A - -
Tortillas - - .25 N/A - -
Dry CereRl - - 1.81 N/A - -
Cooked Cereal - - .00 N/A - -
Crackers - - .00 N/A - -
Chips - - 6.52 N/A - -
Fresh Vegetables - - .52 N/A - -
Canned Vegetables - - 15.58 N/A - -
Frozen Vegetables - - 2.67 N/A - -
Fresh Fruit - - 18.95 N/A - -
No Households ~ N-'l ~ No House olCts 
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Means and Standard Deviations for Factored Household Group 9 in 
the USDNNFCS Data (con't) 

REFUSE I DIARy2 INTERVIEW3 

Mean S.D Mean S.D. Mean S.D. 

Canned Fruit - - .00 N/A - -
Frozen Fruit - - .00 N/A - -
Relishes - - 3.18 N/A - -
Syrups - - .81 N/A - -
Pastry - - .67 N/A - -
Sugar - - .00 N/A - -
Candy - - .00 N/A - -
Popsicles and Ices - - .00 N/A - -
Nondairy - - .00 N/A - -
Coffee - - 1.54 N/A - -
Chocolate Sauces - - .00 N/A - -
Juices - - 6.17 N/A - -
Diet Soft Drinks - - 40.00 N/A - -
Regular Soft - - .00 N/A - -
Drinks 

Liquor - - .00 N/A - -
Wine - - .00 N/A - -
Beer - - .00 N/A - -
No HouseholQS • N -" 1 ~ No House oids 
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APPENDIX VI 

TABLES FOR ANALYSIS OF RElATIONSHIPS BETWEEN ~I II I UDE 

AND AcruAL AND REPORTED FOOD USE 
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CARROTS 

Nutritiousness bv Actual Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Actual Use 7 3 2 
Median 

Under Actual Use 10 1 1 
Median 

Nutritiousness bv Reoorted Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Reported Use 9 3 1 
Median 

Under Reported Use 8 1 2 
Median 

Price bv Actual Use 

High Priced No Opinion/Uncertain Low Priced 

Over Actual Use 2 5 5 
Median 

Under Actual Use 1 3 8 
Median 

Price bv Reoorted Use 

High Priced No Opinion/Uncertain Low Priced 

Over Reported Use 1 4 8 
Median 

Under Reported Use 2 4 5 
Median 

AooetizinS1: bv Actual Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Actual Use 8 3 1 
Median 

Under Actual Use 10 2 0 
Median 
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CARROTS (con't) 

Aooetizinsz bv Reoorted Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Reported Use 9 3 1 
Median 

Under Reported Use 9 2 0 
Median 

Diszestibilitv bv Actual Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Actual Use 8 2 2 
Median 

Under Actual Use 7 3 1 
Median 

Diszestibilitv bv Reoorted Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Reported Use 11 1 1 
Median 

Under Reported Use 10 2 0 
Median 

FatteninszlSlimminsz bv Actual Use 

Fattening No Opinion/Uncertain Slimming 

Over Actual Use 6 2 4 
Median 

Under Actual Use 0 2 10 
Median 

Fatteninsz/Slimminsz bv Reoorted Use 

Fattening No Opinion/Uncertain Slimming 

Over Reported Use 1 2 10 
Median 

Under Reported Use 2 2 7 
Median 
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CARROTS (con't) 

Tastiness bv Actual Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Actual Use 9 2 1 
Median 

Under Actual Use 10 2 0 
Median 

Tastiness bv Reoorted Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Reported Use 10 2 1 
Median 

Under Reported Use 9 2 0 
Median 

Guest Suitabilitv bv Actual Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Actual Use 9 2 1 
Median 

Under Actual Use 10 1 1 
Median 

Guest Suitability bv Reoorted Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Reported Use 10 2 1 
Median 

Under Reported Use 9 1 1 
Median 

Convenience bv Actual Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Actual Use 0 4 8 
Median 

Under Actual Use 1 4 7 
Median 
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CARROTS (con't) 

Convenience bv ReDorted Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Reported Use 0 5 8 
Median 

Under Reported Use 1 3 7 
Median 

Healthiness bv Actual Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Actual Use 11 1 0 
Median 

Under Actual Use 11 1 0 
Median 

Healthiness bv ReDorted Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Reported Use 12 1 0 
Median 

Under Reported Use 10 1 0 
Median 

Satisfaction bv Actual Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Actual Use 7 4 1 
Median 

Under Actual Use 8 3 1 
Median 

Satisfaction bv ReDorted Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Reported Use 8 4 1 
Median 

Under Reported Use 7 3 1 
Median 
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BEEF 

Nutritiousness bv Actual Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Actual Use 10 2 0 
Median 

Under Actual Use 8 3 1 
Median 

Nutritiousness bv Reoorted Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Reported Use 7 3 0 
Median 

Under Reported Use 11 2 1 
Median 

Price bv Actual Use 

High Priced No Opinion/Uncertain Low Priced 

Over Actual Use 10 1 1 
Median 

Under Actual Use 7 3 2 
Median 

Price bv Reoorted Use 

High Priced No Opinion/Uncertain Low Priced 

Over Reported Use 6 4 0 
Median 

Under Reported Use 7 0 7 
Median 

AooetizinS!' bv Actual Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Actual Use 10 2 0 
Median 

Under Actual Use 3 5 4 
Median 
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BEEF (con't) 

Aooetizimz bv Reoorted Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Reported Use 7 3 0 
Median 

Under Reported Use 9 4 1 
Median 

Dil!'estibilitv bv Actual Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Actual Use 8 3 1 
Median 

Under Actual Use 1 5 6 
Median 

Di2'estibilitv bv Reoorted Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Reported Use 3 4 3 
Median 

Under Reported Use 6 4 4 
Median 

FatteninS!"/SlimminS!" bv Actual Use 

Fattening No Opinion/Uncertain Slimming 

Over Actual Use 8 4 0 
Median 

Under Actual Use 2 4 6 
Median 

FatteninS!"/SlimminS!" bv Reoorted Use 

Fattening No Opinion/Uncertain Slimming 

Over Reported Use 5 3 2 
Median 

Under Reported Use 7 5 2 
Median 
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BEEF (con't) 

Tastiness bv Actual Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Actual Use 9 3 0 
Median 

Under Actual Use 8 4 0 
Median 

Tastiness bv Reoorted Use 

Tasty No OpiniOn/Uncertain Not Tasty 

Over Reported Use 7 3 0 
Median 

Under Reported Use 10 4 0 
Median 

Guest Suitability bv Actual Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Actual Use 11 1 0 
Median 

Under Actual Use 3 3 6 
Median 

Guest Suitability bv Reoorted Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Reported Use 9 1 0 
Median 

Under Reported Use 10 3 1 
Median 

Convenience bv Actual Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Actual Use 1 3 8 
Median 

Under Actual Use 1 6 5 
Median 
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BEEP (con't) 

Convenience bv Reoorted Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Reported Use 0 4 6 
Median 

Under Reported Use 2 5 7 
Median 

Healthiness bv Actual Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Actual Use 3 5 4 
Median 

Under Actual Use 5 4 3 
Median 

Healthiness bv Reoorted Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Reported Use 4 5 1 
Median 

Under Reported Use 2 4 B 
Median 

Satisfaction bv Actual Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Actual Use 11 1 0 
Median 

Under Actual Use B 2 2 
Median 

Satisfaction bv Reoorted Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Reported Use B 2 0 
Median 

Under Reported Use 11 2 1 
Median 
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FIBER CEREAL 

Nutritiousness bv Actual Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Actual Use 6 0 1 
Median 

Under Actual Use 15 0 1 
Median 

Nutritiousness bv ReDorted Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Reported Use 9 0 1 
Median 

Under Reported Use 12 0 1 
Median 

Price bv Actual Use 

High Priced No Opinion/Uncertain Low Priced 

Over Actual Use 6 1 0 
Median 

Under Actual Use 11 4 1 
Median 

Price bv ReDorted Use 

High Priced No Opinion/Uncertain Low Priced 

Over Reported Use B 2 0 
Median 

Under Reported Use 9 3 1 
Median 

Aooetizins:! bv Actual Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Actual Use 5 1 1 
Median 

Under Actual Use 10 5 1 
Median 
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FIBER CEREAL (con't) 

ADDetizimr bv Reported Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Reported Use 5 5 0 
Median 

Under Reported Use 10 1 2 
Median 

Di~estibiIitv bv Actual Use 

Easy to Digest No OpiniOn/Uncertain Hard to Digest 

Over Actual Use 6 1 0 
Median 

Under Actual Use 12 4 0 
Median 

DiS!'estibilitv bv Reported Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Reported Use 7 3 0 
Median 

Under Reported Use 11 2 0 
Median 

FatteninS!'/SlimminS!' bv Acnlal Use 

Fattening No Opinion/Uncertain Slimming 

Over Actual Use 1 1 5 
Median 

Under Actual Use 1 5 10 
Median 

FatteninS!'/SlimminS!' bv Reported Use 

Fattening No Opinion/Uncertain Slimming 

Over Reported Use 0 2 8 
Median 

Under Reported Use 2 4 7 
Median 
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FIBER CEREAL (con't) 

Tastiness bv Actual Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Actual Use 5 1 1 
Median 

Under Actual Use 10 5 1 
Median 

Tastiness bv Reported Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Reported Use 6 4 0 
Median 

Under Reported Use 9 2 2 
Median 

Guest Suitability bv Actual Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Actual Use 4 2 1 
Median 

Under Actual Use 9 4 3 
Median 

Guest Suitability bv Reoorted Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Reported Use 4 5 1 
Median 

Under Reported Use 9 1 3 
Median 

Convenience bv Actual Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Actual Use 7 0 0 
Median 

Under Actual Use 12 2 2 
Median 
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FIBER. CEREAL (con't) 

Convenience bv Reoorted Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Reported Use 8 1 1 
Median 

Under Reported Use 11 1 1 
Median 

Healthiness bv Actual Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Actual Use 6 0 1 
Median 

Under Actual Use 15 0 1 
Median 

Healthiness bv Reoorted Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Reported Use 8 0 2 
Median 

Under Reported Use 13 0 0 
Median 

Satisfaction bv Actual Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Actual Use 5 2 0 
Median 

Under Actual Use 12 2 2 
Median 

Satisfaction bv Reoorted Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Reported Use 7 2 1 
Median 

Under Reported Use 10 2 1 
Median 
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ICE CREAM 

Nutritiousness by Actual Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Actual Use 6 3 3 
Median 

Under Actual Use 8 3 1 
Median 

Nutritiousness by Reoorted Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Reported Use 8 3 1 
Median 

Under Reported 6 3 3 
Use Median 

Price by Actual Use 

High Priced No Opinion/Uncertain Low Priced 

Over Actual Use 6 3 3 
Median 

Under Actual Use 9 2 1 
Median 

Price by Reoorted Use 

High Priced No Opinion/Uncertain Low Priced 

Over Reported Use 7 2 3 
Median 

Under Reported Use 8 3 1 
Median 

Aooetizinl!' by Actual Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Actual Use 10 1 1 
Median 

Under Actual Use 11 1 0 
Median 



238 

ICE CREAM (con't) 

AooetizinS!: bv Reoorted Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Reported Use 7 0 5 
Median 

Under Reported Use 10 2 0 
Median 

Dil!'estibilitv bv Actual Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Actual Use 7 2 3 
Median 

Under Actual Use 9 1 2 
Median 

Dil!'estibilitv bv Reoorted Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Reported Use 11 0 1 
Median 

Under Reported Use 3 3 6 
Median 

Fatteninl!'/Slimminl!' bv Actual Use 

Fattening No Opinion/Uncertain Slimming 

Over Actual Use 10 1 1 
Median 

Under Actual Use 12 0 0 
Median 

Fatteninl!'/Slimminl!' bv Reoorted Use 

Fattening No Opinion/Uncertain Slimming 

Over Reported Use 11 0 1 
Median 

Under Reported Use 11 1 0 
Median 
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ICE CREAM (con't) 

Tastiness bv Actual Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Actual Use 10 1 1 
Median 

Under Actual Use 12 0 0 
Median 

Tastiness bv Reoorted Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Reported Use 11 0 1 
Median 

Under Reported Use 11 1 0 
Median 

-
Guest Suitability bv Actual Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Actual Use 10 1 1 
Median 

Under Actual Use 12 1 1 
Median 

Guest Suitability bv Reoorted Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Reported Use 11 0 1 
Median 

Under Reported Use 11 1 0 
Median 

Convenience bv Actual Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Actual Use 0 2 10 
Median 

Under Actual Use 1 1 10 
Median 
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ICE CREAM (con't) 

Convenience bv Reoorted Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Reported Use 0 2 10 
Median 

Under Reported Use 1 1 10 
Median 

Healthiness bv Actual Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Actual Use 4 6 2 
Median 

Under Actual Use 2 5 5 
Median 

Healthiness bv Reoorted Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Reported Use 1 3 8 
Median 

Under Reported Use 4 8 0 
Median 

Satisfaction bv Actual Use 

Satisfying No OpiniOn/Uncertain Not Satisfying 

Over Actual Use 10 1 1 
Median 

Under Actual Use 11 1 0 
Median 

Satisfaction bv Reoorted Use 

Satisfying No OpiniOn/Uncertain Not Satisfying 

Over Reported Use 11 0 1 
Median 

Under Reported Use 10 2 0 
Median 
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DARK BREAD 

Nutritiousness bv Actual Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Actual Use 10 1 0 
Median 

Under Actual Use 9 1 1 
Median 

Nutritiousness bv Reoorted Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Reported Use 11 1 0 
Median 

Under Reported Use 10 1 1 
Median 

-
Price bv Actual Use 

High Priced No Opinion/Uncertain Low Priced 

Over Actual Use 6 4 1 
Median 

Under Actual Use 7 3 1 
Median 

Price bv Reoorted Use 

High Priced No Opinion/Uncertain Low Priced 

Over Reported Use 6 5 1 
Median 

Under Reported Use 8 2 2 
Median 

AooetizinS1: bv Actual Use 

Appetizing No OpiniOn/Uncertain Not Appetizing 

Over Actual Use 10 1 0 
Median 

Under Actual Use 8 1 2 
Median 
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DARK BREAD (con't) 

AppetizinS! bv Reoorted Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Reported Use 11 1 0 
Median 

Under Reported Use 9 1 2 
Median 

DiS!estibilitv bv Actual Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Actual Use 7 3 1 
Median 

Under Actual Use 9 1 1 
Median 

Dillestibilitv bv Reoorted Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Reported Use 7 4 1 
Median 

Under Reported Use 10 1 1 
Median 

FatteninS!'/SlimminS! bv Actual Use 

Fattening No Opinion/Uncertain Slimming 

Over Actual Use 2 4 5 
Median 

Under Actual Use 3 2 6 
Median 

FatteninS!/SlimminS! bv Reported Use 

Fattening No Opinion/Uncertain Slimming 

Over Reported Use 4 5 3 
Median 

Under Reported Use 1 2 9 
Median 
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DARK BREAD (con't) 

Tastiness bv Actual Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Actual Use 10 1 0 
Median 

Under Actual Use 8 2 1 
Median 

Tastiness bv Reoorted Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Reported Use 10 2 0 
Median 

Under Reported Use 10 1 1 
Median 

Guest Suitability bv Actual Use 

Guest Suitable No OpiniOn/Uncertain Not Guest Suitable 

Over Actual Use 10 1 0 
Median 

Under Actual Use 8 3 0 
Median 

Guest Suitability bv Reoolted Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Reported Use 10 2 0 
Median 

Under Reported Use 9 2 1 
Median 

Convenience bv Actual Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Actual Use 8 2 1 
Median 

Under Actual Use 9 1 1 
Median 
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DARK BREAD (con't) 

Convenience bv Reoorted Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Reported Use 10 2 0 
Median 

Under Reported Use 6 1 5 
Median 

Healthiness bv Actual Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Actual Use 10 0 1 
Median 

Under Actual Use 9 1 1 
Median 

Healthiness by Reoorted Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Reported Use 11 1 0 
Median 

Under Reported Use 6 0 6 
Median 

Satisfaction by Actual Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Actual Use 10 1 0 
Median 

Under Actual Use 8 1 2 
Median 

Satisfaction by Reoorted Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Reported Use 10 2 0 
Median 

Under Reported Use 6 0 6 
Median 
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APPLE 

Nutritiousness bv Actual Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Actual Use 10 1 1 
Median 

Under Actual Use 12 0 0 
Median 

Nutritiousness bv Reoorted Use 

Nutritious No Opinion/Uncertain Not Nutritious 

Over Reported Use 11 1 1 
Median 

Under Reported Use 11 0 0 
Median 

Price bv Actual Use 

High Priced No OpiniOn/Uncertain Low Priced 

Over Actual Use 6 3 3 
Median 

Under Actual Use 5 5 2 
Median 

Price bv Reoorted Use 

High Priced No OpiniOn/Uncertain Low Priced 

Over Reported Use 5 4 4 
Median 

Under Reported Use 6 4 1 
Median 

Aooetizinsr bv Actual Use 

Appetizing No OpiniOn/Uncertain Not Appetizing 

Over Actual Use 9 2 1 
Median 

Under Actual Use 9 2 1 
Median 
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APPLE (con't) 

Appetizin~ bv Reported Use 

Appetizing No Opinion/Uncertain Not Appetizing 

Over Reported Use 9 2 2 
Median 

Under Reported Use 9 2 0 
Median 

Di~estibilitv bv Actual Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Actual Use 8 3 1 
Median 

Under Actual Use 2 4 6 
Median 

DiSlestibilitv bv Reported Use 

Easy to Digest No Opinion/Uncertain Hard to Digest 

Over Reported Use 7 4 2 
Median 

Under Reported Use 5 3 3 
Median .. 

Fattenin~/Slimmin~ bv Actual Use 

Fattening No OpiniOn/Uncertain Slimming 

Over Actual Use 0 2 10 
Median 

Under Actual Use 0 8 4 
Median 

Fattenin~/Slimmin~ bv Reoorted Use 

Fattening No OpiniOn/Uncertain Slimming 

Over Reported Use 0 6 7 
Median 

Under Reported Use 0 3 8 
Median 
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APPLE (con't) 

Tastiness bv Actual Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Actual Use 10 1 1 
Median 

Under Actual Use 9 3 0 
Median 

Tastiness bv ReDorted Use 

Tasty No Opinion/Uncertain Not Tasty 

Over Reported Use 9 3 1 
Median 

Under Reported Use 10 1 0 
Median 

Guest Suitability bv Actual Use 

Guest Suitable No Opinion/Uncertain Not Guest Suitable 

Over Actual Use 8 3 1 
Median 

Under Actual Use 9 2 1 
Median 

Guest Suitability bv ReDorted Use 

Guest Suitable No OpiniOn/Uncertain Not Guest Suitable 

Over Reported Use 9 3 1 
Median 

Under Reported Use 8 2 1 
Median 

Convenience bv Actual Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Actual Use 8 3 1 
Median 

Under Actual Use 9 2 1 
Median 
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APPLE (con't) 

Convenience bv Reoorted Use 

Convenient No Opinion/Uncertain Not Convenient 

Over Reported Use 8 4 1 
Median 

Under Reported Use 9 1 1 
Median 

Healthiness bv Actual Use 

Healthy No Opinion/Uncertain Not Healthy 

Over Actual Use 11 1 0 
Median 

Under Actual Use 10 1 1 
Median 

Healthiness bv Reoorted Use _._-

Healthy No Opinion/Uncertain Not Healthy 

Over Reported Use 11 1 1 
Median 

Under Reported Use 10 1 0 
Median 

Satisfaction bv Actual Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Actual Use 10 1 1 
Median 

Under Actual Use 10 1 1 
Median 

Satisfaction bv Reoorted Use 

Satisfying No Opinion/Uncertain Not Satisfying 

Over Reported Use 10 2 1 
Median 

Under Reported Use 10 0 1 
Median 
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