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ABSTRACT 

A detailed study of 73 households in Tucson, Arizona was 

undertaken in order to answer two questions: 1) Are there readily 

• identifiable household characteristics which are correlated with 

variability in the ecological efficiency of household food utilization 

, patterns? and 2) How do the distribution of garbage disposals, 

domestic pets, compost piles, and vegetable gardens affect the validity 

of household refuse data as a source of information on household-
t 

level food utilization and discard? The study is part of a longitudinal 

research study which is utilizing archaeological methods to monitor 

trends in household-level utilization of material resources, including 

• food. 

The households studied represent approximately a one percent 

random sample of all single-family dwelling units with readily identi

fiable refuse pickup in three census tracts. The census tracts were 

selected to give maximum variation in income and ethnic characteristics 

of households. Refuse from each sample household was analyzed for a 

five-week period, and an interview was conducted during the refuse-

monitoring period with the adult individual responsible for most of the 

food shopping in the household. The interview elicited demographic, 

health-related, cognitive and attitudinal data as well as detailed 

information on the food purchasing behavior of sample households. 

xix 
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Results Indicated a wide variability in the ecological 

efficiency of sample households' food utilization patterns, as 

measured by four indices of inefficiency: proportion of estimated 

food input to the household discarded into the trash can; proportion 

of food discard as "straight waste" (single items in excess of one-

half ounce); amount of animal protein estimated to be purchased 

by the household per person; and amount of nonnutritive food purchased 

as a percentage of total food input to the household. The four 

measures of inefficiency were not significantly correlated with one 

another. 
I 

Multiple regression analysis indicated that the four measures 

of inefficiency were predicted by different sets of independent 

variables. The proportion of food resources discarded by a household 

was associated with the respondent's score on a scale of knowledge of 

criteria for safety of perishable items and with ethnic background, 

with Mexican-American households being more efficient than Anglo 

households, independent of income. Proportion of discarded food as 

"straight waste" was also associated with ethnicity, with Mexican-

American households discarding a significantly larger proportion 

of their food discard as "straight waste" than Anglo households. 

A high proportion of food discard as "straight waste" was positively 

associated with educational attainment of the head of the household 

and negatively associated with the repondent's score on a scale of 

attitude toward personal responsibility for the environment. The 

amount of animal protein input to the household per person was also 



associated with behavioral variables, with lower amounts of animal 

protein per person being purchased by households which had vegetable 

gardens and which reported recycling of containers. Proportion of food 

input to the household as nonnutritive food was associated with the 

respondent's score on the environmental attitude scale, with high-

scoring respondents belonging to households which purchased proportion

ally less nonnutritive food. 

The wide variation in efficiency of household food patterns 

and the association of the measures of inefficiency primarily with 

behavioral and attltudinal variables rather than with more fixed 

demographic characteristics of households indicate that -these 

behaviors may be subject to directed change. 

Analysis of the effects of garbage disposals, gardens, pets, 

and compost piles on household refuse data resulted in the proposal of 

correction factors for garbage disposals on the population level and 

recommendations for considering the effects of the other variables 

in subsequent analyses of household refuse. 



CHAPTER 1 

INTRODUCTION 

Purposes of the Study 

The primary purpose of this study is to provide a detailed 

invest'igation into the food utilization behavior of a sample of 

urban households and to attempt to identify household characteristics 

which account for variability in the efficiency of those behaviors; 

A second objective is to investigate specific aspects of the validity 

of studying household refuse as an index of food utilization patterns 

on the household level. 

The present study is an extension of the Garbage Project 

of the Department of Anthropology, University of Arizona. For several 

years the Garbage Project has accumulated data on food utilization 

behavior through the study of refuse from randomly-selected households 

in selected census tracts in Tucson, Arizona. These data have proved 

useful in monitoring food utilization patterns at the population level 

and have provided the first substantial data on household-level food 

discard (Harrison, Rathje and Hughes 1975; Rathje and Hughes 1975). 

Data accumulated since 1973 by the Garbage Project indicate 

that efficiency of food utilization, as measured by the amount and 

type of food discarded, is not homogeneous within the population 

studied. Considerable variability in food discard behavior exists 

1 
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among census tracts with different; ethnic and income characteristics 

(Harrison, Rathje and Hughes 1974). However, it has not been possible 

to develop explanatory models for the variability in discard behavior 

due to lack of data on individual households. 

Potential distortion of refuse data due to differential 

distribution of garbage disposals, domestic pets, vegetable gardens, 

compost piles, and recycling behavior have been recognized (Rathje 

1974; Harrison et al. 1975), but the amount and distribution of bias 

caused by these variables has not been studied in detail. 

In the present study, a sample of 73 households was studied 

for a period of five weeks by established methods of monitoring house

hold refuse. Supplementary data were collected in detailed interviews 

with householders during the latter two weeks of the refuse monitoring 

period. The interviews elicited demographic, attitudinal, and health-

related data as well as reported behavior with regard to purchase and 

utilization of foods. The two sets of data (refuse and interview) are 

combined to provide a detailed description of the household-level food 

utilization behavior of the sample households and to answer the 

following two questions, based on the research objectives previously 

stated: 

1) Are there readily identifiable household characteristics 

which account for variability in efficiency of food utilization? 

2) How does the differential distribution of garbage disposals, 

domestic pets, compost piles, vegetable gardens, and recycling 

behavior in the population affect the validity of household refuse 
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data as a method for monitoring household-level food utilization and 

discard? ' 

Theoretical and Practical Significance of the Study 

The ability to exploit a wide variety of environments is 

basic to the success of the human species. Human groups manage to 

maintain themselves in widely diverse environments, utilizing many 

combinations of plant and animal resources to provide energy and 

essential nutrients. 

During the last several years it has become increasingly 

evident that the food utilization patterns adopted by some human 

populations affect not only their own members but the rest of the 

world as well (Hegsted 1974; Mayer 1975). The pressure of population 

growth on the indigenous food supplies of the poorer nations, the 

extent and consequences of malnutrition in these same nations, and 

the effect on food supply of international political and economic 

events indicate an urgent need for policy makers to be able to 

predict the consequences of particular food utilization strategies. 

The food utilization pattern of a population consists of 

several components: which plants and animals are used as human food; 
t 

the proportions and the forms in which these products are consumed; 

what resources and technology are utilized in the procurement, 

production and processing of these foods; and the distribution of the 

food products to the population. The determinants of thei food utili

zation pattern employed by a given population can be characterized 



4 

as involving both the physical availability and cultural availability 

of nutrient sources. The latter include the complex of behavior, 

attitudes, beliefs and values related to food which constitute the 

foodways of a society. Change in food utilization patterns comes 

about as the result of change in the physical environment, in the 

level of economic and/or technological development, in the cultural 

acceptability or desirability of particular patterns of food consump

tion, and less frequently, as a result of conscious policy on the 

part of governments. 

Each aspect of the food utilization pattern of a population 

can be assessed in terms of effectiveness (how well the strategy 

succeeds in meeting the biological needs of all members of the 

population for essential nutrients) and in terms of efficiency (the 

relationship of success of meeting nutritional needs to total 

resources required to produce and distribute the food products 

consumed). In an age of growing awareness of the finite limits 

of many resources, including worldwide food production, it is useful 

to look at food utilization strategies from the standpoint of 

efficiency as well as effectiveness. Success in feeding a population 

has traditionally been measured in terms of the effectiveness 

parameter only; however, optimal utilization of finite resources 

requires the maximization of both parameters. When resources become 

marginal in relation to population, effectiveness depends more 

directly on efficiency than when resources are abundant. Often, the 
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populations which have been the most effective in terms of meeting 

the nutritional needs of their members have been the least efficient 

in their utilization of resources for food production, processing 

and distribution (Pimentel et al. 1973). 

Methodology for estimating the efficiency parameter is 

underdeveloped compared to methodology for estimating the effectiveness 

parameter. Measures of nutritional status are measures of the 

effectiveness of the food utilization pattern of a population, and 
i 

these methods have been developed to a sophisticated degree and 

are being widely used (cf. Jelliffe 1966; Christakis 1973; Roche and 

Falkner 1974). Efficiency, when it has been measured, has often 

been considered in terms of the food producers required to feed a 

given population. Labor, however, is only one input to a food 

production system and may be misleading when considered in isolation 

(Steinhart and Steinhart 1974). Recently, some analyses have appeared 

which look at the ecological efficiency of the agricultural system, 

taking into consideration input of total resources (Pimentel et al. 

1973; Steinhart and Steinhart 1974; National Academy of Sciences 1975). 

Efficiency of food utilization at the household and institutional level 

has seldom been studied. Reliable and valid measures have not been 

developed for comparing consumption units (households or institutions) 

cross-culturally or over time with regard to efficiency of food 

utilization. This study is an attempt to contribute to the development 

of such methods. 



CHAPTER 2 

BACKGROUND TO THE PROBLEM 

For several decades, the United States has operated an agri

cultural system which produced far more food than could be consumed 

or sold domestically (Abelson 1975; van Veen 1966). In only a few 

years, food stockpiles have virtually disappeared and prices have 

soared. Famine and near-famine in various parts of the world have made 

it clear that adverse weather, war or any of a number of other unpre-" 

dictable events can make the difference between starvation and survival 

for many people in the less developed countries. This situation of 

widespread marginility of the food supply and the disappearance of 

large food surpluses in North America has come about in spite of a 

substantial increase in worldwide agricultural production. From 1954 

to 1973, global food production increased by 69 percent and, despite 

substantial population growth, per capita production climbed 17 percent 

(U.S. Department of Agriculture 1974: 12). However, the gain was least 

in the areas where it was needed most. In the developed countries the 

per capita production jumped by 33 percent during this period while in 

the less-developed countries per capita production climbed only eight 

percent in spite of a 75-percent increase in production (U.S. Department 

of Agriculture 1974: 12). The disparity is due in part to high rates 

of population growth in the less developed countries (Ehrlich, Ehrlich 

and Holdren 1973). 

6 
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It is clear that population growth must be controlled and 

that food production must be further increased if the world is to 

feed its population at even minimal levels of adequacy on a long-

term basis. However, the environmental consequences of expanding 

food production make it impossible to rely on increases in production 

alone if such increases are brought about through expansion of 

energy-intensive agricultural practices (National Academy of Sciences 

1975: 5, 11-13). The efficiency of utilization of existing resources 

must be improved (Hegsted 1974). This means attention must be paid 

to problems of food distribution on a global basis and to changes in 

practices which are wasteful of food resources at all levels of the 

food production and utilization system. 

Energy Use in the U.S. Food System 

The food production system in the United States is extremely 

inefficient in terms of energy balance. This is perhaps not intuitively 

obvious, since we are accustomed to thinking of efficiency in terms of 

labor input per unit of product. It is true that one farmer in the U.S. 

now feeds 40 to 50 people (Steinhart and Steinhart 1974; National 

Academy of Sciences 1975: 4) compared to three individuals involved in 

food procurement for every two dependents in a gathering-hunting 

economy (Lee 1969). But the energy input to the system in terms of 

fertilizers, fuel, machinery, irrigation, processing, packaging, 

transportation and marketing is enormous in relation to the energy 
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output (Heichel 1976). Further, there is evidence that the increasing 

investment of such cultural energy into the food production system has 

reached a point of diminishing returns and that response to energy 
I  

subsidies in terms of increased output has been decreasing. 

A recent analysis of the energy costs for the production of 

corn in the United States (Pimentel et al. 1973) shows that the energy 

return in terms of kilocalories compared to total energy required to 

produce the corn has fallen from a ratio of about 3.7 in 1945 to a 

current ratio of 2.8. The total energy input from manual labor has 

fallen, but this decrease has been more than offset by increases in 

the energy consumed in other forms. An independent analysis by 

Heichel (1973) estimated that between 1915 and 1969 the energy spent 

for corn production in the U.S. tripled, but the overall efficiency 

of producing corn grain fell by eight percent (see also National 

Academy of Sciences 1975: 119-125). 

Figure 1 (from Steinhart and Steinhart 1974) shows the total 

energy efficiency of U.S. agriculture over the last 60 years compared 

with various methods of subsistence utilized by human societies. These 

authors estimate that the food production system in the United States 

accounted for 12.8 percent of the total U.S. energy use in 1970, and 

that if such a system were to be utilized to feed the world's population, 

it would require almost 80 percent of the world's annual energy expen

diture just for the food system. Pimentel (1976) estimates that 

the food system accounts for approximately 15 percent of energy use in 

the United States, divided roughly one-third each for food production, 
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Figure 1. Energy Subsidies for Various Food Crops. 

The energy history of the U.S. food system is shown 
for comparison. From: Steinhart and Steinhart 1974: 313. 



processing and distribution, and at-home preparation. This compares 

to 27 percent of energy use for industrial purposes, 25 percent for 

transportation, 19 percent for residential use and 14 percent for 

commercial use. The significance of the 15 percent figure for the 

food system becomes apparent when total energy consumption is compared 

for the United States versus other countries: it is estimated that 

the per capita consumption of energy in terms of barrels of fuel per 

day is 0.155 for the U.S., 0.071 for other developed countries, and 

0.012 for the less-developed countries (Pimentel 1976). Thus per capita 

energy consumption for food production and utilization in the United 

States is higher than total per capita energy consumption for all 

purposes in the less-developed countries. 

Figure 2 shows, on the basis of an independent analysis (Heichel 

1973), the ratio of yield of digestible energy to investment of cultural 

energy (i.e., total energy input excluding solar energy for photo

synthesis) for thirteen agricultural systems. These data confirm that 

not only is modern agriculture less efficient (even though it is more 

effective in terms of total production capacity) than some other 

systems of food production, but that the efficiency of U.S. agriculture 

has declined precipitously during the last several decades. 

The consumer-level cost of food in the United States is also 

high relative to other societies, although again this fact runs 

counter to popular belief because the percentage of per capita income 

spent on food is relatively low. Pimentel et al. (1973) estimate that 

in the United States only 16.6 percent of disposable income is spent 
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on food; thus persons with a per capita annual income of $3,595 

spent $497 for food per year. In contrast, in India about 77 percent 

of the average person's income in spent on food (about $23 per year). 

But the total cost of producing 1000 kilocalories of plant products 

in the U.S. is about $38, compared with $10 in India, and this does 

not take into account the high use of animal products in the U.S. 

which further increases the costs of production. 

Components of- Inefficiency in the U.S. Food System 

In a system which responds principally to economic demand, 

practices may be institutionalized if they are economically profitable 

whether or not they contribute to the effectiveness or efficiency 

of utilization of resources. During a long period of abundant resources, 

an energy-intensive agricultural system and a food consumption pattern 

which emphasizes energy-intensive products (highly processed foods and 

animal products) have evolved together. 

Looking at the food production and utilization system as a 

whole, inefficient practices relate to how food is produced, the 

character of the preferred diet, and how the food is handled after 

production. The following practices may be regarded as significant, in 

that changes in them could make potentially significant changes in the 

overall efficiency of the system: energy-intensive agricultural 

practices; a diet centered on high consumption of animal products and 

highly processed foods; the loss of the ecological resource of human 

milk through the practice of bottle-feeding infants; and actual loss of 
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food already produced through waste in the field, in the processing and 

marketing system, in storage, and through diversion to pets and discard 

at the consumer level. 

Energy-Intensive Agriculture 

Energy-intensive agricultural practices produce large yields of 

culturally desirable products with relatively little labor input. 

But the agricultural system in the United States has reached the point 

at which further inputs of technology may yield only marginal additional 

increments in output (Steinhart and Steinhart 1974; National Academy 

of Sciences 1975) and raise environmental pollution levels. A number of 

changes have been suggested (Pimentel et al. 1973; National Academy of 

Sciences 1975; Heichel 1976) which would improve the efficiency of the 

agricultural system in the U.S., including more use of natural manures, 

crop rotation and planting of winter cover legume crops in place of 

commercial fertilizers, biologic means of pest control, more rational 

application of herbicides and pesticides, developing means to recycle 

animal and crop wastes, and plant breeding to emphasize hardiness, 

disease and pest resistance, reduced water requirements, increased 

photosynthetic efficiency, and increased nitrogen-fixing capability. 

Chapman (1973) has gone so far as to suggest the abandonment of 

"chemical" farming altogether. He estimates that although yields per 

acre would drop precipitously, total output would only fall by five 

percent and farm incomes would rise by 25 percent as most land currently 

in the soil bank would be put back into farming and prices for farm 

products would rise 16 percent. An independent simulation done at 



Iowa State University resulted in an essentially similar set of 

conclusions (cited in Steinhart and Steinhart 1974). None of these 

analyses, however, deal with the problem of how to make such changes 

economically feasible in the short run for the individual farmer — 

an issue crucial to the viability of any fundamental changes in the 

level of energy input to the system. 

A further reduction in energy input to agriculture could be 

accomplished by the more efficient use of ruminants. Grain feeding of 

beef cattle wastes the potential of these animals for utilizing plant 

products not useable as human food. The feed efficiency for beef, 

lamb, milk and swine production has improved little during the last 

25 years, although the efficiency of broiler production has improved 

steadily and that of egg production has increased about twenty percent 

(Byerly 1967). The conversion of plant material to animal products 

is always inefficient to some degree, and whether the animals eat food 

which would otherwise be potentially suitable for human consumption 

has a direct effect on the food supply. 

Under optimum conditions, young healthy livestock may convert 

about a third of the digestible protein in their feed into tissue protein; 

of this tissue protein, about half is utilizable as human food. 

Lactating mammals and laying hens, genetically selected for high 

production and fed an adequate diet, may convert as much as 50 and 30 

percent, respectively, of digestible feed protein into food protein 

(Byerly 1967: 895). In terms of energy conversion, the rate of 

conversion of grain into milk is about 25 percent, to eggs about 22 
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percent, to poultry about 12 to 18 percent, to hogs 12 to 20 

percent, and to cattle only 5 to 7 percent (Mayer 1975: 8; National 

Academy of Sciences 1975: 116). 

Viewed as the effect on the overall energy efficiency of 

the food production system, the feeding of plant products to animals 

decreases efficiency of energy conversion by 10 to 20-fold. The 

average corn crop captures only about one percent of the photosyn-

thetically useful sunlight falling on an acre of land during the 

growing season; converting the food energy thus obtained to animal 

products results in only about 0.05 to 0.1 percent of a unit of 

sunlight being converted into food energy for human consumption 

(National Academy of Sciences 1975: 130). 

Due to a high level of demand for animal products in the 

United States and to a cultural preference for red meat containing 

a relatively large proportion of fat (reflected for a long period of 

time in grading standards which emphasized "marbling" or high fat 

content), there has been a consistent trend until very recently 

toward increased feeding of grain and feed concentrates, especially 

to beef cattle, with corresponding decline in utilization of pasture 

and other forage for feeding these animals. About 80 percent of the 

cultivated feed crops in the United States are grown for animal 

rather than for human consumption. In 1968, only 66 percent of the 

feed consumed by dairy cattle, 72 percent consumed by beef cattle, 

90 percent consumed by sheep and goats, and 54 percent by all livestock 

and poultry came from forage (National Academy of Sciences 1975: 159). 



The cost of grain and concentrated feeds for livestock has been 

estimated to be more than half the cost of producing meat, milk and 

eggs in the U.S. (Byerly 1967: 890). Thus there is room for 

considerable movement toward increased reliance on forage for 

ruminant feeding. In the last year or so feeding practices have begun 

to move in this direction, and generally high consumer acceptance of 

"grass-fed" and "baby" beef has indicated that the change to younger, 

leaner beef will be culturally acceptable to the consumer. 

Food Consumption Patterns Emphasizing Energy-Intensive Products 

Related to the institutionalization of energy-intensive 

agricultural practices is the fact that the American dietary pattern 

is high in animal products, particularly beef, and in highly-processed 

foods. Consumption of both beef and processed foods has risen steadily 

over the last two decades (Henderson 1972), no doubt reinforced by the 

high return of profit to the food industry on highly-processed foods 

and the resultant concentration of advertising on these items. 

Such a dietary pattern is ecologically inefficient and may also be 

nutritionally unsound (Hegsted 1974; Burkitt 1971; Cummings 1973). 

A change to lower consumption of meat and of packaged foods has been 

suggested as the single most important change for decreasing the 

energy inefficiency of the U.S. food system (Steinhart and Steinhart 

1974; Mayer 1975). 

Estimates of the energy costs of producing, processing, 

distributing, and home preparation of two food products are presented 

in Table 2.1, from Pimentel (1976). For the ultimate consumption of 



Table 2.1. Estimated Energy Costs of Equivalent Energy Values 
from Canned Corn and from Beef in the United States, 
1975 

From: Pimentel 1976. 

Kilocalories Input Required 
Canned Corn, 320 grams Beef, 100 grams 

Process (270 kcal) (270 kcal) 

Home preparation (storage, 
cooking, etc.) 400 1600 

Shopping (automobile) 700 2730 

Distribution 60 270 

Transportation 230 800 

Processing 1200a 800 

Production 200 21,000 

Totals 2790 27.200 

a. Includes 900 kilocalories to produce the can. 



270 kilocalories of canned corn, 2790 kilocalories of fossil energy 

are required. Only 200 kcal of this is directly related to production, 

while the largest share (1200 kcal) is due to processing of the product. 

To deliver the same energy value of beef to the consumer's table 

(270 kcal), a total of 27,200 kcal of fossil energy are required. 

In the case of beef, the largest share (21,000 kcal) is due to production 

costs. 

The United States is the world's leading consumer of animal 

protein, and also the largest importer of beef (Borgstrom 1973a). 

Per capita consumption of animal protein in the U.S. is exceeded only 

by that of New Zealand (see Table 2.2). According to the U.S. Department 

of Agriculture data on food consumption (U.S. Department of Agriculture 

1969), the mean daily consumption of protein by males aged 20-34 in 

the United States was 118.6 grams in 1965 — more than 200 percent of 

the currently recommended 56 grams (National Academy of Sciences 1974). 

Further, 75 percent of this protein was derived from animal sources. 

Overall, about 40 percent of the food energy consumed by the U.S. 

population is from animal products (National Academy of Sciences 1975: 

113) . 

The result of this high consumption of animal products, 

particularly since they are often produced by energy-inefficient methods, 

is that the demand on the agricultural ecosystem of the earth produced 

by the United States is disproportionately large. Brown (1970) estimates 

that the average person in a developing country consumes about 360 pounds 

of grain per year, most of it directly as grain in order to meet energy 

requirements. The average American consumes more than 1600 pounds of 
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Table 2.2. Consumption of Animal Protein in 1970 

From: Borgstrom 1973a. 

Animal Protein Consumption 
(Grams/capita/day) Changes in the 1960's 

Average satisfied world 44 +8 

Average United States 72 +7 

Average hungry world 8-9 -3 

Average New Zealand 75 

grain per year, with only about 150 pounds consumed directly and the 

rest as meat, milk, and eggs. Put another way, each American uses 

about 10,000 kilocalories/day of gross food production. Of this, 

about 15 percent is lost in waste during handling and processing. 

Of the remaining 8500 kilocalories, 6300 go to feed farm animals 

that produce about 900 kilocalories of meat and 2200 go into the human 

diet as plant materials, for a final food supply of about 3100 

kilocalories/person/day. Thus, from field to the consumer the efficiency 

of the food system is about 31 percent (not including processing, 

distribution and home preparation costs) (Cook 1971) . 

The trend toward increased meat consumption is not confined to 

the United States but is common to Western and Eastern Europe, Japan 

and the Soviet Union in the last several years (Mayer 1975). 

Borgstrom (1973b) estimates that the rich world imports more protein 



from the poor world than the other way around. Europe, for example, 

Imports one-third of the African peanut crop to feed livestock, and 

the Netherlands is a net importer of milk protein. During the mid-

1960s the Netherlands took in more nonfat milk solids than did the 

entire poor world, mainly to use in raising veal. The demand for 

animal products in other developed countries meaiis that a large 

proportion of U.S. grain exports have been to those countries rather 

than to the less developed nations (U.S. Department of Agriculture 

1974) . 

It should be noted that there is a great deal of controversy 

over whether a reduction in demand for meat and other animal products 

in the U.S. and other developed countries would have a beneficial 

effect on the world food supply. A number of economists, and the 

U.S. Department of Agriculture, have taken the position that such a 

reduction in demand would be counterproductive in that it would 

decrease incentives for farmers to produce, given that the economic 

resources of the developing countries are not adequate in the short 

run to purchase the equivalent amount of grain and thus keep the 

demand level up (U.S. Department of Agriculture 1974: 51-52). 

Further, it is argued that the existence of a healthy livestock 

agriculture in itself constitutes an important food reserve, since in 

a crisis animals could be slaughtered and consumed and the grain 

usually fed to them diverted to human consumption (Western Assembly 

on Population and Hunger, 1975). Such an argument ignores the fact 

that most of the grain raised for animal feed is not culturally 

regarded as acceptable for human consumption (Heichel 1976). 
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Others (Lappe 1975: 87; Mayer 1975) argue that a reduction 

in domestic demand could, with appropriate legislative and policy 

decisions, be linked to an iricrease in world grain supply. Such an 

effect would be accomplished by leaving land in production and 

instituting careful export controls along with increased food aid to 

less developed countries, to ensure that the food would go to those 

with real need and not to livestock producers in other developed 

countries, and to insure that the U.S. farmer receives a fair price 

for his products. In my opinion, this argument may be correct 

in the short run but begs the question of whether increased food 

aid is a desirable long-term goal since political realities dictate 

that long-run solutions to the food supply problem will have to be 
i  

based on economic, if not production, sufficiency in less developed 

countries themselves. 

A third scenario is that proposed by Timmer (1976), in which 

the effects of reduced demand for animal products in the United States 

would have indirect beneficial effects on food production in less 

developed countries. A reduction in feed corn production in the U.S. 

would mean a substantial drop in consumption of commercial fertilizers 

in this country. The increased availability and decreased price of 

fertilizers on the international market xrould benefit food production 

in less developed countries in which fertilizer is often a limiting 

factor. Another indirect effect, unmentioned by others but important 

in my opinion, is that a reduction in demand for animal products in 

the U.S. might, because of the modeling effect that U.S. food consumption 



patterns have had on other countries and especially on the more 

affluent groups in less developed countries, result in a reversal 

of a trend toward heavy consumption of energy-intensive products 

by the affluent on a world-wide basis. Thus more ecologically 

efficient combinations of foods might become more socially desirable 

than at present. 

In any case, the issue of whether a shift in demand in 

the U.S. away from energy-intensive products and specifically grain-

fed livestock would have beneficial effects on the world food situation 

deserves careful study. The point has been made that the issue is 

researchable (Timmer 1976), but whether it will be researched depends 

largely on political realities rather than theoretical considerations. 

Underutilization of Human Milk 

A further contributor to inefficient use of food resources 

' is the fact that most infants in the United States and, increasingly, 

in the' rest of the world, are fed the milk of mammals other than their 

mothers. In the United States, the recent resurgence of interest in 

breast-feeding has been concentrated among the well-educated and 

relatively affluent. In 1971, approximately 32 percent of college-

educated mothers in the U.S. breast-fed their babies, compared with 

only eight percent of grade-school educated mothers (Berg 1973: 98). 

In poor areas the percentage is often lower (Meyer 1968) . Declines in 

the incidence of breast-feeding similar to that in the U.S. have been 

noted in Britain (Berg 1973), Australia (Newton 1966), Sweden (Strom 

1956) and Poland (Chajeka 1964). In developing countries the decline 



has been even more abrupt, especially in urban areas, and has had 

drastic consequences for Infant health. The trend away from 

breast-feeding In the less-developed countries has been encouraged 

by advertising and marketing of cow's milk formulas by firms based'in 

the U.S. and other developed countries (Berg 1973). 

Based on an estimated 375 liters of milk consumed by a child 

who is nursed for 24 months, Berg (1973) has estimated the decline in 

breast feeding in urban areas of developing countries to represent a 

loss of $365 million, based on the assumption that only 20 percent of 

the 27 million babies born in these cities each year are not breast

fed. If the other 80 percent of mothers wean their infants by age 

six months, the total loss reaches $780 million a year. No such 

estimates have been made for the United States or other technologically 

developed countries. The relatively low incidence of breast feeding 

in the U.S. has fewer consequences for child mortality and morbidity, 

except in poverty areas, due to better sanitation and storage facilities 

and greater likelihood of a steady supply of formula to the infant. 

But the practice of widespread bottle-feeding nevertheless increases 

an already-high demand for animal products and wastes the potential 

resource of human milk. 

Loss of Food After Production 

Actual waste of food in the field, in the handling, processing 

and marketing systems and by the consumer accounts for a large part of 

the food supply of the world. In the United States, it has been esti

mated that weed§, insects and plant diseases result in an annual 20 
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percent reduction in crop production (Stakman 1966), and that an 

additional 15 percent of the food supply is lost between the producer 

and the consumer (Cook 1971). In developing countries the losses in 

the field and in storage are often much higher; losses of cereals, 

pulses and oilseeds in storage have been estimated from five to forty 

percent by various sources (Woodham 1971). Opinions on the potential 

for reducing such losses vary (Berg 1973; Ayres 1973; Wittwer 1970), 

and substantial reduction of waste would require a higher level of 

energy input to the system. 

Food discarded at the retail level has been studied occasionally 

in institutional settings. For example, a 1941 survey of Army mess halls 

indicated a waste of about 20 percent of prepared food. As a result of 

this study, menus were modified and a new basis for ration preparation 

was devised, resulting in an initial savings of 2.5 million pounds of 

food per day (MacKaye 1944: 9-10). A more recent study of the food 

service system in the residence halls of Washington State University 

in 1973 and 1974 indicated that approximately 8.4 percent of the food 

cost was lost as waste (Huff 1974). Studies of plate waste in school 

lunch programs have been undertaken from time to time (cf. Patton, Carver 

and Hunt 1958). 

Household food discard has been little studied. Woodham (1971: 

15) speculates that "while domestic waste is enormous in the developed 

countries, there is probably only a negligible loss in the hungry areas 

once the foodstuff has reached the home." Recent analyses of the 

world food and agriculture situation contain no mention of household-

level food discard (Rechcigl 1973; Aldrich 1970; Serg 1973; U.S. Department 



of Agriculture 1974; National Academy of Sciences 1975) . Yet the 

production of solid waste in general in the United States is phenomenal 

and a large portion of this is material related to food utilization. 

Marx (1971: 10-11) estimates that each American now produces about 

five pounds of trash per day; the prorated amount of solid waste from 

industrial and chemical processes raises the figure to ten pounds. 

Our six percent of the world's population produces 70 percent of the 

world's solid waste. Food packaging is a substantial contributor to 

this material: the typical American family throws out about 850 steel 

and aluminum cans per year, and consumers of Colonel Sanders Kentucky 

Fried Chicken alone discarded 22 million foam polystyrene containers, 

31 million paperboard buckets, and 110 million dinner boxes in a year. 

In Tucson, Arizona it has been estimated that edible food alone 

(not including food-associated packaging) accounts for 7 to 10 percent 

of household-generated solid waste (Rathje 1975) . 

Previous Research on Household-Level Food Discard 

Little information is available on quantitative discard of food 

at the household level. Other than the University of Arizona Garbage 

Project data, which are reported in Chapter 3, only two sources have been 

found which deal with the subject. One is an unpublished working paper 

from the files of the U.S. Department of Agriculture (Anonymous 1943); 

This working paper was composed by the War Food Administration in 1943 

and made available by Dr. M.C. Burke, formerly with the Agricultural 

Research Service, U.S.D.A. Unfortunately, the working paper does not 

have references attached so the sources of the data cannot be checked. 



26 

The following direct quotations comprise the quantitative statements 

on household food discard: 

Analytical studies of garbage collected in 247 cities 
show that the garbage contains an average of 300 pounds of 
food per person per year — an average waste of more than 
3/4 of a pound of food for each individual every day. 
This amounts to roughly 20 percent of the food which is 
purchased by American householders. Adding such waste as 
fats and oils that are lost in careless cooking or poured 
down the sink, and subtracting inedible waste such as 
egg shells, coffee grounds, melon rinds, et cetera, we 
may reasonable estimate that about 15 percent of the edible 
food brought into American homes is wasted. This is equiva
lent to about 225 pounds of edible food waste per person 
per year, or about 3/5 pound per person per day. Raymond 
Pearl, chief statistician of the Food Administration during 
the First World War, estimated that the wastage of food 
in the home amounts to 5 percent of the protein, 25 percent 
of the fats, and 20 percent of the carbohydrates - or, an 
overall waste of 19 percent of the calories. 

...Home wastage appears to be highest in perishables such as 
fruits and vegetables, and in baked goods. According to an 
analysis of 160 loads of garbage made by the Sanitary 
Engineering Research Laboratory of New York University, 
published in 1941, 23 percent of the garbage consisted of 
green vegetables, 27 percent of other vegetables, 29 percent 
of citrus and other fruits, 14 percent of baked goods, 
and 7 percent of meats, bones, and fish.̂  

The working paper goes on to interpret the effect of the food waste 

noted in terms of military needs, and to implore consumers to try 

to cut down on waste as part of the war effort. 

The other source of data on household-level food discard 

comes from studies undertaken to try to estimate waste factors for 

interpretation of household food consumption data by the U.S. 

Department of Agriculture in the 1950s. In the last 40 years the 

1. Efforts to trace this study through New York University 
have so far been unsuccessful. 



U.S.D.A. has conducted five nationwide surveys of food consumption 

— in 1936, 1942, 1948 (urban only), 1955, and 1965-66 (U.S. 

Department of Agriculture 1969: 2). Data were collected by inter-: 

viewers using a detailed food list to help the consumer recall 

the kinds, quantities, and costs of foods used at home for the 

seven days preceding the interview. The data reflect economic, 

rather than physiological consumption and are subject to all of the 

biases in recall which may be expected using this method (cf. Young 

and Trulson 1960) . The fact that the data thus collected do not 

take food discard into account has been recognized by the U.S.D.A., 

but so far the problem has not been adequately dealt with. The 

report of the 1965-66 survey simply carries a disclaimer: "Because 

of discards of edible food in preparation and as table waste, the 

calorie and nutrient levels of food eaten were probably below the 

levels calculated" (U-.'S. Department of Agriculture 1969: 2). 

• In the 1950s, U.S.D.A. personnel began to study food discard 

in order to provide correction factors for their data on household 

food consumption. In 1951, a small volunteer group of young families 

of two to four persons, each including a college-educated adult 

female, recorded practices in food discards. The supervising home 

economist in an initial study in her own home for seven weeks found 

that discards resulted in caloric losses of eight to fifteen percent 

of the total food supply per week, with more than half the loss due 

to fat from meat drippings. In the households of nine acquaintances, 

she found that caloric losses averaged nine percent, of which nearly 
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two-thirds was fat from meat drippings (unpublished data, reported 

in Adelson, Asp and Noble 1961). 

Another pilot study was carried out by the food record 

method in 1956-57. Among 28 volunteer households in Dawson, 

Minnesota, 28 percent of the calories in meat, poultry and fish and 

10 percent of those in fats and oils were discarded (Adelson et al. 

1961). In 1958-59, a study of 62 volunteer households in St. Paul, 

Minnesota was undertaken. Participants were asked to weigh and 

record all food brought into the household and all food discarded, 

fed to pets, or used for other nonfood purposes. The study was 

conducted in four phases, with only two or three types of foods 

studied during each phase: I —meat, poultry, fish, and fats and 

oils; II —grain products and sugars and sweets; III —dairy products 

and eggs; and IV —vegetables, fruits and nuts. Discards of foods 

amounted to an overall loss of seven percent of total calories, 

broken down as follows: 17.7 percent of calories from meat, 

poultry and fish; 8.8 percent of calories from fats and oils; 

4.7 percent of calories from grain products; 1.9 percent from sugar 

and sweets; 2.9 percent from dairy products; 3.1 percent from eggs; 

and 5.5 percent from vegetables, fruits and nuts. Households which 

spent less for food tended to waste proportionally fewer calories 

from grain products but more from meat, fish and poultry. Small 

households lost more calories from every food group than large ones, 

and more highly-educated homemakers wasted more meat, poultry and 

fish and fats and oils than less-educated ones. There were no 
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relationships between quantities of food discarded and the 

presence of children under seven years of age in the household 

nor with the homemaker's age. No data on household income were 

collected (Adelson et al. 1961). 

Soon after the St. Paul study, similar studies were 

undertaken in Los Angeles (64 households) and DeKalb County, 

Illinois (60 households). A random selection of households was 

attempted in DeKalb County, a rural area; an opportunity sample of 

volunteers was used in Los Angeles. The same methodology was 

utilized as in the St. Paul study. Reported discards amounted to 

eight percent of total calories in DeKalb County and ten percent 

of total calories in Los Angeles (Adelson et al. 1963). 

In all of these studies, the authors note that food discard 

is probably underreported and that behavior of the subjects was 

affected by participation in the study. 



CHAPTER 3 

THE GARBAGE PROJECT: PREVIOUS WORK 
ON FOOD UTILIZATION AND DISCARD PATTERNS IN TUCSON 

The Garbage Project of The University of Arizona has been 

collecting data since 1973 on household refuse in Tucson. The Project 

is based on the assumption that the methods and theory of archaeology 

are useful in studying contemporary society, particularly problems 

of utilization of material resources. 

Methodology 

The methodology of the Project has been described in detail 

elsewhere (Rathje 1974; Harrison et al. 1975; Rathje and Hughes 1975). 

Therefore, only a brief summary is attempted here. 

The Project has utilized the census tract as the sampling unit 

and thus has avoided identification of individual households, enabling 

the study to be conducted without informing specific households that 

their refuse is being studied. Data collected from February through May 

and November-December of 1973 included 222 households from 18 census 

tracts; data collected from February through May of 1974 included 388 

households from 19 tracts. 

Household refuse is collected from randomly-selected households 

within each sample census tract by city Sanitation Department personnel 

and tagged with the number of the census tract and the date. Refuse 

was collected bi-weekly in 1973 and weekly in 1974 from each sample 
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census tract. A new random selection of households was made for each 

refuse pickup, and data from each tract were pooled. Thus no 

.households were followed over time. 

Student volunteers sort through each bag of refuse the same 

day or the next day after the refuse is collected, utilizing space 

and vacilities in the Sanitation Department maintenance yard. The 

following information is recorded onto precoded forms for each item 

found: Item code (the item code list used in 1973-74 had 133 items, 

of which 52 referred to food items); type (e.g., "ground chuck" as 

a type of "beef"); weight or volume, as derived from labeling; 

cost, also derived from the label; material composition of the con

tainer; brand; and weight of any discarded food. Discarded food is 

defined as any once-edible food item except for chunks of separable 

meat fat. Bone is not included, nor are eggshells, banana or citrus 

peel or other plant parts not usually deemed edible in this culture. 

Potato peels are classified separately. 

Food Utilization and Discard Patterns 

Data on food utilization for 1973 and 1974, in terms of 

estimated food input to households derived from discarded packaging 

materials, show encouraging similarity to household food consumption 

data collected by the U.S. Department of Agriculture on a nationwide 

sample, both in terms of total volume of food input to households and 

in terms of the distribution of•that input among food groups. 

If we extrapolate for a year from the evidence of food input to the 



average Garbage Project sample household In 1973, we estimate that 

the food input averaged 1.069 tons of food per household; the 

comparable estimate for 1974 is 0.9763 tons. If we add together 

the quantitative estimates for all food categories for the two-

person urban household (the median household size in the Garbage 

Project sample census tracts was 2 persons in 1973 [ECHO 1973]) 

in the Spring, 1965 U.S.D.A. household food consumption survey, 

we get a total of 0.9752 tons of food (U.S. Department of Agri

culture 1969). Although the categories are not strictly comparable 

in all details, the distribution of food input evidence by major food 

group is also roughly similar to that found-in the U.S.D.A. food 

consumption survey (see Table 3.1). Certainly the distribution is 

equivalent within the range of changes which could have taken 

place between 1965 and 1973 and within the range of variation in 

definitions of the food groups between the two studies. 

Data on food discard show an overall discard rate of 9.7 

percent by weight in 1973 and 8.9 percent in 1974, based on discard 

as a percentage of estimated total input (the downward trend is not 

statistically significant). Actual waste was probably much higher 

since these data do not include liquid discard which goes down the 

drain, food fed to pets, composted or burned, or food ground up in 

garbage disposals. An attempt to correct the data for the presence 

of garbage disposals has been made (Harrison et al. 1974) based on 

independent data on the proportion of households in each census tract 

which had garbage disposals in good working order in 1973 (ECHO 

1973). In the sampled census tracts, 21.3 percent had disposals in 
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Table 3.1. Percentage of Total Food Input to Householdŝ  
Estimated by Garbage Project 1973 and 1974 
Compared to USDA Food Consumption Survey Data, 1965 

From: Harrison et al. 1975: 16 

Food Group 

Food Groups as Percent 
of Household Food Con-
Sumption by Weight, 
Urban Households, USDA, 
Spring 1965 

Food Groups as Percent 
of Total Evidence for 
Food Input by Weight, 
Garbage Project 
1973 1974 

Selected Protein Foods3 26.1 19.6 18.5 

Vegetables 25.3 24.4 19.8 

Fruits 18.3 13.6 15.3 

Grain 11.6 11.2 14.8 

Sugar and Sweets 6.0 10.1 9.7 

a. Meat, fish, poultry, eggs, cheese; and nuts 



working order, with distribution concentrated in the nonpoor census 

tracts. A correction for disposals, assuming that households with 

working disposals grind up all of their food waste (admittedly an 

extreme assumption), gives an estimate of 15.8 percent of the food 

supply to households discarded by the sample as a whole, with discard 

estimates ranging from 8 to 27 percent in individual census tracts 

depending on the percentages of homes with working disposals (see 

Table 3.2). 

Table 3.2. Percentage of Estimated Food Input Discarded, 
Corrected for Presence of Garbage Disposals, 1974 

From: Harrison et al. 1974 

Income Group3 
Corrected Percent of 
Food Input Discarded 

(N) 
(Households) 

No poor households 26.7* (65) 

1-20% poor households 13.0 (98) 

20-40% poor households 10.9 (58) 

More than 40% poor households 13.7 (98) 

Total sample 15.8 (319) 

a. Income categories are based on the proportion of households below 
the poverty level as defined by the State Department of Economic 
Security, Spring 1973, from data by Bal, O'Hora and Porter 1973. 

b. Correction assumes that households with garbage disposals in good 
working order grind up all of their food waste. 

*Significantly different from all other groups at p 4.05 (Z=2.21). 



Both food utilization and food discard patterns showed 

variation according to socioeconomic characteristics of the census 

tracts and some changes between 1973 and 1974 (Harrison et al. 1974). 

All groups except census tracts with no poor households decreased 

their input of animal protein foods between 1973 and 1974 and tended 

to decrease discard of these products; input of grain products 

showed a tendency to increase and discard of grain products decreased 

significantly for some groups; input of vegetables and fruits 

remained stable, but discard of these products rose significantly 

for some groups; beer and wine input to households increased for all 

but the poorest census tracts between 1973 and 1974. Census tracts 

with no poor households discarded a greater proportion of their food 

resources, and a greater proportion of their discard was in the form 

of "straight waste" (discard of single identifiable food items rather 

than plate scrapings or mixed small amounts of food) than poorer 

census tracts. The census tracts which discarded the least food, and 

which also tended to decrease the proportion of "straight waste" 

as a percentage of total food discard between 1973 and 1974, were those 

containing at least 65 percent Mexican-American households and 

20-40 percent of households below the poverty level. 

It has been hypothesized that changes in food discard patterns 

for specific items may reflect an inefficient short-run response to 

economic stress on particular items (Rathje 1974; Harrison et al. 1975). 

This hypothesis is supported by the relatively high (9 percent) 

discard of beef in the spring of 1973, when beef prices were high and 
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there was a widely publicized "shortage" of the commodity, which 

decreased to 3 percent during the same months of 1974, when beef 

prices, supply and demand were in more normal balance. 

It has been further hypothesized that adjustments in food 

consumption patterns in response to economic stress (inflation) are 

seen most strongly in the census tracts with a large number of 

poor households due to lack of flexibility in absorbing economic 

stress in other areas of the household budget (Harrison et al. 1974). 

Advantages of Household Refuse as a Method for 
Studying Food Utilization and Discard Patterns 

The study of household refuse, as it has been used in Garbage 

Project studies to date, offers two major advantages as a method for 

studying household-level food utilization and discard patterns. 

First, the study of household refuse demands no time or 

cooperation on the part of the subjects, and it is reasonably simple 

and inexpensive. Traditional methods of collecting data on food 

consumption require substantial subject time and cooperation, may 

require literacy, and usually involve a great deal of expense 

(cf. Young and Trulson 1960). Thus, surveys of household food consump

tion cannot be repeated at frequent intervals on the same population. 

Household refuse sampled from a community can be monitored continuously 

or at frequent intervals and therefore can reveal short-run changes 

in behavior which may be missed by infrequent interview surveys. 
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Second, the study of refuse constitutes an unobtrusive 

measure of behavior — one which is blind to the subject and 

utilizes as data the products of behavior which has already occurred — 

and thus does not affect the behavior being studied. Since the concept 

of waste is fraught with moral implications in our culture, conscious 

participation in a study of waste behavior is sure to bias results, 

as was found in previous studies (Adelson et al. 1961). There is 

substantial theoretical basis for the use of unobtrusive measures 

as a supplement to other investigative techniques, especially for 

areas of behavior which are highly reactive or subject to distortion 

by the process of being studied. 

Most social research is carried out via interviews and/or 

questionnaires. The fact that such methods distort the results they 

obtain is well documented. Kerlinger (1964: 475) indicates that 

people respondeing to questionnaires "tend to give responses that are 

socially desirable, responses that indicate or imply approval of 

actions or things that are generally considered to be good". 

This idea appears frequently in discussion of the validity and 

reliability of questionnaire and interview data. Sellitz et al. 

(1959: 97), for instance, observe that 

If people feel they are "guinea pigs" being experimented 
with, or if they feel they are being "tested" and must 
make a good impression, or if the method of data collection 
suggests responses or stimulates an interest the subject 
did not previously feel, the measuring process may distort 
the experimental results. 
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Orne (1962) provides some interesting observations on a 

related phenomenon involving experimental subjects for social science 
i 

research. He speaks of the "demand characteristics" of the research 

situation, as perceived by the subject. Demand characteristics are 

cues which tell the subject what the intended or preferred outcome 

of the research is, or which some other way give a clue to the 

hypothesis under examination. Subjects want to help the researcher; 

they hope for him that his thesis is correct. They therefore behave 

"in a manner designed to play the role of the 'good subject' or, in 

.other.words, to validate the experimental hypothesis (Orne 19 62: 788). 

Dean and Whyte (1969: 110) list four sources of distortion 

in first-hand reports of objective events by informants: 

1) The respondent just did not observe the details of 
what happened or cannot recollect what he did observe, 
and reports instead what he supposed happened. Data 
below the respondent's observation or memory threshold 
cannot of course be reported. 

2) The respondent reports as accurately as he can, but 
because his mental set has selectively perceived the 
situation, the data reported give a distorted impression 
of what occurred. 

3) The informant unconsciously modifies his report of a 
situation because of his emotional needs to shape the 
situation to fit his own perspective. Awareness of the 
"true" facts might be so uncomfortable that the informant 
wants to protect himself against this awareness. 

4) The informant quite consciously modifies the facts as he 
perceives them in order to convey a distorted impression 
of what occurred. 



Webb et al. (1966: 13) call reactive measurement error 

"the most understated risk to valid interpretation" of survey 

data, and they describe four classes of reactive error. These are 

the guinea pig effect, role selection, measurement as a change agent 

and response sets. The first has been discussed. The second type 

of error, role selection, has to do with the fact that ordinary 

citizens do not perceive themselves in the role of "expert" on a 

daily basis; therefore their responses may be distorted when they 

are asked to play "expert" for the researcher. The problem of 

measurement as a change agent has been little studied; the basic 

notion is that the process of measuring will change the subject's 

awareness of his/her behavior and therefore change the behavior. 

The fourth reactive problem, that of response sets, deals with the 

phenomenon of answering a question in a manner calculated to give 

the "right" impression, to be a "good guy" or the related tendency 

simply to be agreeable. For example, people may tend to endorse 

a statement more frequently than to disagree with its opposite. 

All of these sources of reactive error may be expected to 

operate in the collection of data on food consumption by the 

traditional methods of interviews, subject-kept records, and/or 

observation of actual behavior (Young and Trulson 1960; 

Pekkarinen 1970; Marr 1971) and may be even more extreme when 

discard behavior is studied. 

Webb et al. (1966: 1-3) do offer a suggestion for dealing 

with the problem of reactivity in social science research: 
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The principal objection (to reactive measures) is that they 
are used alone. Interviews and questionnaires must be 
supplemented by methods testing the same social science 
variables but having different methodological weaknesses... 
once a proposition has been confirmed by two or more 
independent measurement processes, the uncertainty of its 
interpretation is greatly reduced...The most persuasive 
evidence comes through a triangulation of measurement 
processes. If a proposition can survive the onslaught of 
a series of imperfect measures, with all their irrelevant 
error, confidence should be placed in it. Of course, this 
confidence is increased by minimizing error in each 
instrument and by a reasonable belief in the different and 
divergent effects of the sources of error. 

Rathje and Hughes (1975) have presented a discussion of 

household refuse analysis as a supplement to more traditional 

survey techniques for eliciting data which may be subject to 

reactive bias in reporting. Initial analysis of beer consumption 

data indicates that refuse analysis offers a means of quantifying 

such reactivity. Independent data collected in the spring of 1973 

by an interview survey (Bal, O'Hora and Porter 1973) 

are compared with evidence of beer consumption from household 

refuse in the same census tracts during the same time period. 

The results indicate significant under-reporting of beer consumption 

in 8 of the 10 census tracts studied. Further, the discrepancy 

between reported consumption and that estimated from household refuse 

was greatest in the census tracts with a majority of poor and 

Mexican-American households than in tracts which were predominantly 

nonpoor and Anglo — a finding which might be expected if the 

interview situation was relatively more threatening to subjects in 

the poorer census tracts. 
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In summary, the study of household refuse offers a simple, 

inexpensive means of monitoring the food utilization and discard 

behavior of a population over time. It demands no time or active 

participation on the part of the subjects. And because it is an 

unobtrusive measure of behavior and therefore nonreactive, it offers 

an opportunity to obtain data on food discard, which may be highly 

distorted by self-reporting or direct observation. 

Limitations of Household Refuse as a Method for 
Studying Food Utilization and Discard Patterns 

Although the study of household refuse offers some advantages 

as a supplement to traditional methods of collecting data on food 

utilization at the household level, it suffers from a number of 

limitations. It is important, therefore, to develop methodology to 

minimize or correct for these limitations. 

In no way can evidence of food input to the household, as 

reflected by packaging and other evidence in the household's refuse, 

be used as a measure of nutritional adequacy of the diet of the 

household's members or even as a measure of quantitative consumption 

of food by the household. Garbage disposals, domestic pets, fireplaces, 

compost piles, recycling of containers, and meals eaten away from home 

all introduce biases into the data acquired from the trash can. 

In previous Garbage Project analyses, these limitations have been 

recognized but there has been little way of providing correction factors 

for their influence. Since the objective of household refuse analysis 

has been to monitor changes in behavior over time and to compare 



various population segments with each other rather than to provide 

measures of adequacy of nutrient input to households, and since all 

of the above-named distortions operate in the same direction 

(i.e., to minimize the evidence of food input which finds its way into 

the trash can), analyses to date have assumed that input and discard 

evidence derived from refuse can be interpreted confidently as 

minimum values, and thus comparisons among groups and over time can 

be made (Harrison et al. 1975). Such an assumption is strictly true 

only if the biasing characteristics are evenly distributed throughout 

the sample and do not significantly change through time. It is not 

valid to assume that the distribution of garbage disposals is uniform 

throughout the sample, and some efforts have been made to estimate 

upper and lower limits on food discard given independent data on the 

percentage of households in each sample census tract which have 

disposals (Harrison et al. 1974). The same independent survey which 

provides information on garbage disposals also indicates that in 

Garbage Project census tracts in 1973 the number of persons reporting 

no meals or only one meal per week away from home ranged from 

29.2% to 68.4% (Bal et al. 1973). Whether the other potentially 

biasing characteristics (vegetable gardens, compost piles, domestic 

pets, and recycling behavior) are uniformly distributed throughout 

the population has not been known. The present study was undertaken, 

in part, to provide data on the distribution and effects of these 

characteristics of households. 
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Another potential source of bias in refuse data is the fact 

that the amount of inedible or culturally unacceptable waste attached 

to food as purchased varies depending on where food shopping is 

done. For example, the extent to which vegetables are trimmed varies 

from one market to another, as does the amount of fat trimmed from 

pieces of meat. Some control over this source of variability in 

data is achieved by a) counting as food discard only those plant and 

animal parts usually deemed edible in this culture (excluding, 

for example, banana and citrus peels, pineapple tops, bones, fish 

heads, etc.), and b) keeping separate records of potato peelings and 

separable meat fat, both of which are variable in their acceptability 

as edible food in this culture, so that analyses of food discard 

can be done both with and without these items included. 

A third source of bias in refuse data is variability in 

food procurement practices which results in a variable amount of 

food being brought into the household without associated packaging. 

Fresh produce and meat, especially, may be purchased with or without 

packaging. Food obtained as gifts, from home gardens or other home 

production (such as chickens or eggs), or in trade for other items 

does not have associated packaging in most cases. One purpose of the 

present study is to gather data on variability in food procurement 

practices which may help in estimating the extent of these biases. 



CHAPTER 4 

RESEARCH OBJECTIVES AND DEFINITION OF TERMS 

Research Objectives 

The present study was undertaken with the following 

objectives: 

1. To examine the relationship of variation in 

efficiency of food utilization on the household 

level to a number of sociodemographic, economic, 

behavioral and cognitive variables. 

la. To determine whether measures of efficiency 

of food choice by the household are correlated 

with efficiency of food utilization as measured 

by the proportion of food discarded and the type 

of food discarded. 

lb. To identify household characteristics which 

significantly correlate with measures of efficiency 

of food choice and utilization. 

lc. To identify whether there are variables subject to 

potential change which are significantly correlated 

with efficiency of food choice and utilization at 

the household level. 
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2. To examine the effect of household size, ethnic background, 

household income, educational level of the head of 

household, presence of domestic pets, presence of garbage 

disposals, presence of compost piles, and presence of 

home gardens on food input and discard evidence from 

household refuse. 

Definition of Terms 

For clarity in presenting methodology and results, the 

following frequently-used terms are herein defined: 

1. Household; An economic unit of one or more individuals 

who live in the same dwelling unit and utilize the same 

food supply, and which has a separate, nonshared and 

readily identifiable area of refuse deposit for collection 

by the City of Tucson. 

2. Respondent: The person with whom the interview was 

conducted. This was, in all cases but one, the individual 

responsible for most of the food shopping for the household. 

3. Head of the household: The following definition was 

adopted in order to provide consistency with a previous 

survey in Pima County from which a substantial portion 

of the interview schedule was adopted (see pp. 51-52)• 

The person who is considered to be the head of the 
household by the household members should be listed 
first and marked "Head". However, a woman should not 
be reported as head if her husband is living in the 
household. If however, her husband is living away from 



the household, as for example a husband in the Armed 
Forces living on a military reservation, she would 
be considered the head. 

If a household consists of two or more unrelated 
persons who may or may not share expenses, anyone 
of them may be listed as "head". 

There can only be one "head" in a household. 
(Bal et al. 1973: 53) 

4. Ethnic background: as reported by the respondent. 

Self-reports of "White" or "Anglo" are reported herein 

as "Anglo." Self-reports of "Mexican-American," 

"Mexican," "Chicano/a," "Latin American," and "Hispano-

American" are reported herein as "Mexican-American." 

5. Food input to the household: Total volume of food 

taken into the household as estimated from total volume 

on labeling for all food containers and other food 

packaging materials found in household refuse, plus 

estimates for fresh produce derived by applying appropriate 

correction factors to weight of evidence of plant parts 

in the refuse (see Chapter 5). 

6. Food discard by the household: Total weight of edible 

and once-edible food found in household refuse. 

7. "Straight" waste: Discarded food found in household refuse 

in the form of identifiable single items weighing more 

than one-half ounce. 



CHAPTER 5 

METHODOLOGY 

The study was designed to provide two independent sets of 

information, collected during the same time period but by different 

methods, on a sample of households whose food utilization and discard 

behavior was expected to exhibit some differences. Refuse data 

were collected over a period of several weeks to provide quantitative 

monitoring of food utilization and discard patterns, while household 

interviews supplied data on relevant sociodemographic, behavioral, 

economic, attitudinal and cognitive variables. 

The Sample 

The maximum sample size was determined by the availability of 

student volunteer workers for sorting and coding household refuse. 

With approximately 80 volunteers available in 1974-75, a maximum of 

25 households per garbage pickup could be handled at any one time. 

It was estimated that a refuse monitoring period of five weeks would 

be necessary to establish valid data on food utilization patterns 

for individual households. Three five-week periods of collection 

could be scheduled during the academic year, allowing time for training 

of field workers in both the fall and spring semesters. Therefore, a 

sample size of approximately 75 households (25 in each of three 5-week 

periods) was determined to be the maximum which could be handled. 

47 
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Since the sampling unit in previous Garbage Project work 

has been the census tract, the 75 households were drawn from three 

census tracts on which refuse data exist for 1973 and 1974. The 

tracts were selected to give maximum variation in income levels and 

ethnic distribution since previous data indicate that these variables 

are significantly correlated with variability in food discard behavior 

at the census tract level (Harrison et al. 1974). Three tracts were 

thought to be necessary to give sufficient differences in income and 

ethnic distribution; more than three would have made the sample size 

in each tract so small as to be of questionable representativeness. 

Table 5.1 summarizes the income and ethnic characteristics of each 

of the three sample tracts based on data collected in 1973. 

Table 5.1. Income and Ethnic Distribution of Sample Census Tracts, 
1973a 

Census 
Tract 
Number 

Ethnic Background of 
Head of Household 

Mexican-
Anglo American Other 

Proportion of Households 
Below the Poverty Level 

11 2.6% 97.4% 0.0% 50.0% 

38 21.7% 76.8% 1.4% 27.3% 

40.05 91.9% 4.5% 2.7% 0.0% 

a. Data from Bal et al. 1973. 
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The sample was divided among the three census tracts 

proportional to the number of households in each tract, based on 

1970 census estimates of the number of households in each tract. 

The sample was designed to yield a 1.5 percent sample of households 

in each tract. Actual households included in the study which 

resulted in useable data amounted to somewhat less for census tracts 

#38 and 40.05; nevertheless a sample of approximately 1 percent was 

obtained from each tract. Since the sample was drawn, more recent 

estimates of the numbers of households in each tract have become 

available from the City of Tucson Planning Department. These data 

show that since 1970, census tract #40.05 has grown at a faster rate 

than the other two tracts. Therefore the sample is proportionally 

smaller in that tract. 

Table 5.2 shows the distribution of the sample for each tract. 

A difference-of-proportions test showed that the proportional 

sample size is significantly greater in tract #11 than in tract #40.05, 

based on the most recent estimates of number of households in each tract. 

Random sampling from all dwelling units in the census tract 

waŝ not possible because of the impossibility of identifying indivi

dual household refuse for apartments and other dwelling units which 

deposit refuse in common dumpsters. Therefore the sample was randomly 

drawn from only those dwelling units which had readily identifiable 

individual refuse disposal containers. This was accomplished by 

first making a complete list of household addresses in each of the 

tracts which met the criterion of readily identifiable individual 

refuse disposal. The Garbage Project field director and several 
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Table 5.2. Proportional Sampling of Households in Sample Census Tracts 

Total Sample as Total Sample as 
Census Number of Number of % of Total Number of % of Total 
Tract Sample Households Households Households Households 
Number Households in 1970 in 1970 in 1974 in 1974* 

11 16 918 1.85% 961 1.74% 

38 25 2033 1.23% 2200 1.13% 

40.05 32 2399 1.38% 3350 0.96% 

*Z for tract #11 versus tract #38 = 1.47 (not significant) 
Z for tract #38 versus tract #40.05 = 0.59 (not significant) 
Z for tract #11 versus tract #40.05 = 2.18 (p <.05) 

volunteers drove through each sample census tract block by block 

to compile the list. Then, using a table of random numbers, enough 

addresses were drawn from the list to constitute one and one-half 

times as many households as were necessary to achieve the desired 

sample size. Householders at the selected addresses were contacted, 

and the first ones who consented to participate in the interview, 

up to the required sample size, were selected as the sample from 

which refuse was to be collected. Each sample household was assigned 

a three-digit identification code number. After this time, there 

were losses of a few households due to failure to follow through with 

the interview and/or to lack of reliable and consistent refuse pickup, 

resulting in the final sample size and distribution shown in 

Table 5.2. 
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The sampling method was as close to a random procedure as 

possible given the constraint of identifiable garbage pickup for 

each household. A comparison of characteristics of the sample 

households with characteristics of the individual census tracts and 

of the city as a whole is presented in Chapter 6. 

Development of the Interview Schedule 

Demographic and Health-Related Data 

Demographic and basic health-related data were collected 

using questions selected from the interview schedule utilized by 

the Evidence for Community Health Organization Survey (hereafter 

referred to as ECHO) conducted by the Pima County Health Department 

in 1973. ECHO was a community health evaluation survey organized 

and operated by the Pima County Health Department in cooperation 

with the Arizona State Department of Health and the Arizona Regional 

Medical Program. ECHO was designed to collect information about the 

local environment and perceived health needs of the residents of 

Tucson and South Tucson. It was intended to be an on-going health 

surveillance project involving the evaluation of environmental 

factors which affect health, the collation of existing health-related 

data, and a health interview of a random sample of households in the 

city. Continued funding was not available after the first survey, 

so the on-going nature of the project was curtailed. The ECHO project 

was unusual in that the unit of mapping was the block; thus, coded 

information could be made available by any combination of blocks 



specified on the basis of particular needs by researchers. The 

final ECHO report is based on 1285 completed interviews including 

information on 3664 individuals (Bal et al. 1973). 

Because of the availability of ECHO data by census tract, 

the Garbage Project has been able to utilize demographic and other 

data from the ECHO study to supply information on characteristics 

of Garbage Project sample census tracts. Since the last federal 

census prior to the present study was in 19̂ 70, the ECHO data 

represent a significant updating of information. In order to provide 

comparability to the ECHO data, the questions related to socio-

demographic information and basic health parameters were adopted 

for the present study verbatim from the ECHO interview schedule. 

Data Related to Utilization of Food 
and Other Consumable Resources 

Items #105-107 and #123-297 on the interview schedule 

(Appendix A) were added to the basic demographic and health-related 

questions adopted from ECHO. These items were specifically designed 

to elicit data on household purchase and utilization of food and 

other consumable products and on related variables. Included were 

questions on utilization of garbage disposals, presence of vegetable 

gardens and compost piles, presence and feeding of household pets, 

food shopping practices, recycling of containers, and frequency of 

purchase of a large number of items. Food and other consumable 

items were identified by categories directly comparable to Garbage 

Project refuse code categories to facilitate comparison with refuse data. 
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Data Related to Psychological, Attitudinal, 
and Cognitive Characteristics of Respondents 

The mental health scale utilized by the ECHO study was 

incorporated into the interview schedule (for a discussion of its 

characteristics and utility, see pages 99-106). In addition, 

short Likert-type scales were developed for assessment of 

respondents' a) attitude toward personal responsibility for the 

environment, b) knowledge of basic nutrition facts related to 

cost-effectiveness of various food choices, and c) knowledge of 

criteria for safety of perishable items. A description of the 

development and validation of these scales is contained in Appendix B. 

Standardization and Field-Testing of the Interview Schedule 

Interview questions were standardized in both English and 

Spanish, so that while the interview was conducted in the language 

preferred by the respondent, within each language questions were 

asked in a standardized manner. The translation into Spanish was 

done by the interviewer prior to the start of the study, and the 

Spanish format was reviewed by several native Spanish-speakers from 

the Tucson area, who made suggestions for changes to be consistent 

with local terminology and usage as well as checking for accuracy of 

translation. 

Personnel from the ECHO project consulted on the design of 

the interview schedule and trained the interviewer for the present 

study. The interview schedule was field-tested for clarity and 

ease of administration before the study began by interviewing several 



households not in the census tracts to be sampled. Several minor 

changes were made in the interview schedule as a result of field 

testing. 

A copy of the questions in the interview schedule, in both 

English and Spanish, is contained in Appendix A. 

Data Collection 

One-third of the sample from each of the three census tracts 

was studied during each of the following time periods: November-

December, 1974; February-March, 1975; and April-May, 1975. 

Refuse 

Refuse from each sample household was collected as normally 

scheduled (twice weekly) by Tucson Sanitation Department personnel. 

The refuse was deposited in plastic bags and tagged with the code 

number of the household and the date. Refuse was delivered the same 

day to Garbage Project student volunteers at the Sanitation 

Department maintenance yard. Two students sorted each bag of 

refuse, recording onto pre-coded forms the following information for 

each item: Item code (see Appendix D), type, brand, cost (if given), 

volume as given on the container, weight of any discarded food, 

and material composition of the container. 

Coordination of refuse pickup with the Sanitation Department 

and supervision of student field workers was the responsibility of 

the Garbage Project field director. Whenever a pickup was not made 

as scheduled (e.g., when a household failed to put out trash for 
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pickup, or when a sanitation worker failed to separate and tag the 

refuse from a sample household) the field director made a note of the 

reason for the lack of data for the particular household and date. 

Only households for which at least four valid pickups were obtained 

(out of a possible 11 pickups) were retained in the sample. Table 5.3 

lists the number of valid refuse pickups for each sample household. 

The distribution of differential numbers of valid pickups did not 

differ significantly among the three census tracts. 

Table 5.3. Distribution of Number of Valid Refuse Pickups by 
Census Tract 

Number of Households 
Number of Valid 
Refuse Pickups 

Census 
11 

Tract 
38 

Number 
40.05 Total 

4 1 3 1 5 

5 3 4 1 8 

6 1 6 6 13 

7 0 4 2 6 

8 3 3 10 16 

9 3 2 7 12 

10 3 1 5 9 

11 2 1 0 3 

12 0 1 0 1 

Total 16 25 32 73 

Goodness-of-fit Chi-Square = 20.76 with 16 degrees of freedom 
(not significant) 



Interviews 

An experienced, bilingual interviewer was hired to copduct 

all the household interviews. Before the refuse collection phase 

began, the interviewer visited each sample household, explained the 

interview portion of the study, and asked for an appointment to 

complete the interview. She asked to interview the household 

member who is responsible for most of the food shopping in the 

household. If the household agreed to the interview, refuse 

collection was begun. The interview took place in all cases 

between the third and fifth week of refuse collection. Care was 

taken to avoid interviewing during the week of holiday periods 

which markedly affect food consumption (Thanksgiving, Christmas . 

and Easter). The interviews took from forty-five minutes to 

one and a half hours depending on the composition of the household. 

Every effort was made to complete the interview for each sample 

household. Households which did not keep the interview appointment 

were contacted again and the interview was completed if at all 

possible. 

Protection of the Subjects' Right to Privacy 

Since knowledge that one's garbage is being studied has 

been shown in pilot studies to affect behavior (Rathje, personal 

communication), it was desirable that this aspect of the study be 

"blind" to the subjects. However, such a requirement raises 

ethical questions which make it absolutely necessary to invoke 
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procedures which safeguard the anonymity of the households studied. 

In previous Garbage Project studies, anonymity has been safeguarded 

by the fact that individual households have not been followed over 

time and procedures were established to avoid the recording of any 

personal information (e.g., names, addresses) which might be found 

in the refuse. In the present study, following specific households 

over time posed new problems of protection of the subjects' rights 

and interests. 

The project was approved by the University Committee on 

Use of Human Subjects in Research with the following procedures 

to protect the subjects' rights: 

1) During the interview, last names were not recorded. 

Subjects were informed that results would only be reported for the 

sample as a group; individual households would not be identified 

by name or address. A copy of the statement which was read to 

the respondents, and the consent statement signed by each respondent, 

is in Appendix C. 

2) Each interview schedule was assigned a code number. 

When the completed form was turned over by the interviewer to the 

field director, the code number was entered and the address 

removed from the form. 

3) Household refuse samples were also identified by the 

same code number; no address information was recorded for refuse data. 
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4) Only two lists which gave the addresses for household 

codes were kept during the data collection period. One file of 

addresses was kept by the field director, in a locked drawer in his 

office to which only he had access. The other address file was 

kept in a locked drawer in the city Sanitation Department office; 

only one Sanitation Department staff member had access to the complete 

list. After the data collection was completed, the two address files 

were destroyed by the field director. 

5) No items from refuse samples were saved. The refuse 

was returned to the Sanitation Department for deposit in the 

municipal sanitary landfill immediately after the contents were 

sorted and recorded. 

The University Committee on the Use of Human Subjects in 

Research felt that the above procedures minimized the risk of invasion 

of privacy to an acceptable degree. Due to local publicity on the 

Garbage Project, five respondents spontaneously asked the interviewer 

whether the interview was connected with the Garbage Project. The 

interviewer was instructed to answer such questions truthfully, and 

to note on the interview schedule if such a question was asked. 



Data Reduction and Analysis 

Demographic and Behavioral Description of the Sample 

Demographic and other descriptive data on the sample households 

were analyzed using the general approach to survey data analysis 

recommended by Goodman (1970, 1972). This approach uses the 

likelihood-ratio chi-square statistic and the principle of 

partitioning of contingency tables for analysis of patterns of 

association. Initial crosstabulation was accomplished using the 

CROSSTABS program of the Statistical Package for the Social Sciences 

(Nie et al. 1975); the contingency table frequencies were then 

entered into the program TABSTAT (Nylund 1972) for calculation of 

the likelihood-ratio chi-square statistic. Subtables resulting 

from partitioning of the original tables were also handled by the 

TABSTAT program. 

Since the likelihood-ratio chi-square statistic and the 

principle of partitioning of contingency tables are not as widely 

known as the other statistical procedures used in this study, a 

brief description follows. 

The usual method of testing for independence in a two- or 

more-way contingency table is to use Pearson's chi-square statistic, 

also known as the goodness-of-fit chi-square: 

X2 = (f-F)2/F (1) 

where f refers to the observed frequencies and F refers to the 

expected frequencies under the hypothesis of independence, calculated 



from the marginal totals. The chi-square statistic arrived at by 

the likelihood-ratio criterion is distributed as the Pearsonian 

chi-square with the same number of degrees of freedom and may be 

interpreted in the same way. However, it is calculated using the 

natural logarithm of the ratio f/F, thus: 

X2 = 2 f log (f/F). (2) 

The advantage of the statistic calculated in (2), over the 

more familiar goodness-of-fit chi-square, is that the likelihood-

ratio statistic can be partitioned for the analysis of association 

(Goodman 1970: 247). A contingency table can be partitioned into 

subtables, according to a set of rules which guarantee against 

redundant partitioning, and both the individual chi-square statistics 

and the degrees of freedom for the constituent set of subtables 

will add up to the total chi-square and degrees of freedom for the 

original table. Thus it is possible to discern exactly how much of 

the original chi-square value is attributable to contrasts between 

any two categories of the variable being considered. 

Partitioning can be done on rows or columns, or both in 

sequence, assuming only that there are more than two rows or columns 

in any table which is partitioned. The goal in partitioning is to 

reduce the original table to a set of tables in which all of the 

significant association is localized; thus, the sensitivity of the 

chi-square statistic is maximized. It is theoretically possible to 

reduce any table to a set of 2 x 2 tables. In practice, the 

objective is to present the simplest set of tables which will account 
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for all significant association. Categories which do not account for 

any significant association can be combined on rational grounds. 

Partitioning of contingency tables is especially useful when 

dealing with small sample sizes, since it is often possible to 

partition a table into subtables with fewer degrees of freedom to 

localize statistically significant effects which are swamped in the 

larger table by the number of categories relative to the sample size. 

However, the partitioning process does not artificially inflate 

cell size as may occur with arbitrary collapsing of tables. 

Strength of association in contingency tables is expressed 

here as the odds ratio, which is the cross-product ratio and is 

calculated by a transformation of Yule's Q, a form of gamma for a 

2x2 table (Goodman 1972). Calculation of the odds ratio is based 

on frequencies; therefore it is not affected by disproportionate 

sampling of the populations being compared (Duncan 1975). Unlike 

the chi-square statistic, the odds and odds ratio are not affected 

by sample size. Thus it is possible to have a relationship which 

is statistically significant but relatively weak. 

Data treated by the Goodman method will be presented in a 

table which summarizes all of the partitioning done to the original 

contingency table and which shows the additivity of the tables with 

respect to categories of variables, chi-square values and degrees 

of freedom. Supporting tables, which contain the raw data for each 

of these summary tables, will appear in Appendix E. In addition, 



the calculation of odds on one category of the variable taken as 

"dependent," and the odds ratio, will be presented. 

All chi-square statistics presented refer to the likelihood-

ratio chi-square unless specifically noted as "goodness-of-fit 

chi-square". The latter is used in some cases where the original 

table is in a 2 x 2 format and thus there is no possibility of 

partitioning, or where the objective of the data presentation is 

such that partitioning of the table would be of little or no 

utility, since the goodness-of-fit chi-square is derived on initial 

crosstabulatlon of the data and calculation of the likelihood-ratio 

statistic requires another manipulation of the data. 

Reported Food Purchasing Patterns 

Frequency-of-purchase data were elicited in the interview 

for a large number of individual food items. The respondent was 

asked whether the household purchased each item more than once a week, 

once a week, twice a month, once a month, occasionally, or never. 

Responses for each item were analyzed by three major variables 

thought to probably affect food purchasing patterns: household 

income, ethnic background of the female adult in the household, 

and number of persons in the household. For comparison between 

ethnic groups, the goodness-of-fit chi-square statistic was used. 

Pearson correlation coefficients were calculated to determine whether 

reported frequency of purchase for each item was related to household 



income and to number of persons in the household. For food items 

which showed a significant association with more than one of these 

variables, a multiple regression analysis was carried out using 

ethnicity of the female adult as a dummy variable. 

The use of correlation coefficients and multiple regression 

analysis involves the assumption that the underlying frequency-of-

purchase scale is linear and that the distances between the categories 

of response are equal. While the latter assumption is not strictly 

valid in this case, it may be justified since the former is met and 

the power and flexibility gained in handling of the data are 

substantial (Marriott 1974). 

» 

Description of Household Food Input 
and Discard Patterns 

Initial reduction of refuse data consisted of totaling 

the volume of estimated input for each food item and total weight of 

discard for each food item for each household. These totals were 

then divided by the number of valid refuse pickups which had been 

accomplished for the household, resulting in a figure for mean 

input/pickup and mean discard/pickup for each item for each household. 

These figures were then punched onto holarith cards and combined with 

the household interview data to provide a common data base for 

further manipulation. 

Since estimated household input figures were recorded in 

ounces (due to the English system of weights and measures used for 

labeling purposes) and discard was recorded in grams, estimated input 



figures were converted to grams by multiplying each figure times 

a factor of 28.3495. 

The following variables were then computed for each sample 

household: 

1. Total food input (Sum of input evidence for all food 

categories excluding vitamin pills and pet food, 

incorporating appropriate correction factors for 

estimate of fresh fruit and vegetable input. On the 

basis of previous Garbage Project estimates, fresh 

fruit and vegetable input evidence were multiplied by 

three, since it is estimated that only about one-third 

of the actual fresh fruit and vegetable input to 

households shows up as packaging in household refuse.) 

2. Total solid food input (Sum of input evidence for all 

food items as above, except excluding milk, soda pop, 

liquid cocktail mixers, beer, wine, liquor, premixed 

cocktails, canned or bottled fruit juice or drink, and 

liquid baby formula). 

3. Total food discard (Sum of all discard evidence for food 

items except for vitamin pills, pet food, citrus p£el 

and potato peel). 

4. Total solid food discard (Sum of all discard evidence 

for food items as above except excluding liquid items 

as in variable //2). 



Total input and discard of the following aggregate 

categories of food items (the categories are not 

mutually exclusive): 

a. Animal protein foods (Beef, other meats, chicken, 

other poultry, cheese, eggs, fish, shellfish, 

milk, other dairy products). 

b. Selected animal protein foods, solid (As in [a] 

above, except excluding fluid milk). 

c. Fruits (Fresh, frozen, canned, dried). 

d. Vegetables (Fresh, frozen canned, dried). 

e. Sugar and sweets (Sugar, honey, syrup, jam, jelly, 

molasses, pastries, soda pop [non-diet] and candy). 

f. Grain products (Bread, tortillas, corn, corn meal 

and masa, cooked cereals, dry cereals, rice, pasta, 

other grains). 

g. Fats and oils (Saturated and unsaturated). 

h. Packaged foods (Canned and dried soups, stews, sauces, 

TV dinners, pot pies). 

i. Alcoholic beverages (Beer, wine, liquor). 

j. Non-nutritive beverages (Regular and diet soda pop, 

cocktail mixers). 

Total solid food discard as a percent of total solid food 

input. 
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7. "Straight waste" as a percent of total food discard. 

8. Total input of animal protein foods divided by number of 

persons in the household. 

9. Input of non-nutritive itemŝ  as a percent of total 

food input. 

2 10. Fat as a percent of total food input. 

Each of the computed variables was analyzed by household size, 

household income, and ethnic background of the female adult in the 

household. For comparison of ethnic groups, means for each variable 

were compared for Anglo versus Mexican-American households utilizing 

a Student's "t" test. For analysis by household income and household 

size, a one-way analysis of variance procedure was used with income 

and household size each divided into three categories. 

1. Non-nutritive items are defined as sugar, honey, syrup, jam, 
jelly, condiments, candy, pastries, spices, coffee, tea, soda pop, 
cocktail mixes, beer, wine, liquor and chips. Strictly speaking, only 
diet soda pop, coffee and tea can be called completely non-nutritive 
since the other items do contribute food energy to the diet. 
However, they contribute little else and have a low nutrient density 
(ratio of other nutrients to energy). 

2. Fat as defined here includes only separable fat: butter, 
margarine, lard, shortening, oil, mayonnaise, salad dressing, chunks 
of meat and poultry fat, bacon, salt pork, and fatback. 
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Analysis of Variability in Efficiency 
of Food Choice and Utilization 

In order to ascertain whether variables #6-10 were measures 

of the same basic parameter ("inefficiency"), they were subjected to 

a principal factors analysis. This procedure is similar to a 

principal components analysis except that the main diagonal of the 

correlation matrix is replaced by estimates of communality, given 

by the squared multiple correlation between a given variables and 

the rest of the variables in the matrix (Nie et al. 1975: 480). 

Four of these five variables were then used as dependent 

variables in stepwise multiple regression analyses using the 

following set of independent variables (nominal variables were 

converted to dummy variables for the analysis): 

Number of people in the household 
Total household income 
Ethnic background of the female adult 
Number of children under age 18 
Number of children under age 7 
Mental health score of the respondent 
Respondent's score on the environmental attitude scale 
Respondent's score on the food safety knowledge scale 
Respondent's score on the nutrition knowledge scale 
Presence of a garbage disposal 
Presence of a vegetable garden 
Presence of dogs and/or cats 
Frequency of food shopping 
Reported recycling behavior (present or absent) 

Analysis of Aspects of the Validity of Household Refuse 
as an Index of Food Utilization and Discard Behavior 

For each food item, reported frequency of purchase was 

compared with the estimated volume of input of that item to the 

household as derived from household refuse, using the Pearson 

correlation coefficient. The number of households reporting that 



they "never" purchase each item was compared with the number of 

households for which there was no evidence of purchase of that 

item in household refuse during the study period, using the 

likelihood-ratio chi-squaxe statistic. 

In order to investigate the effects of garbage disposals, 

vegetable gardens, compost piles and domestic pets on refuse data 

mean input and discard of computed food variables (variables #1-5 

pp. 64-65 ) for households with and without each characteristic 

were compared using the Student's "t" statistic. 



CHAPTER 6 

RESULTS 

Demographic Characteristics of Sample Households 

Ethnic Background 

Thirty-eight households, or 52 percent of the sample, were 

headed by an individual identified as Anglo or white, while 33 

households (46 percent of the sample) were headed by individuals 

identified as Mexican-American, Mexican, Chicano/a, or Spanish-* 

American (hereafter referred to as Mexican-American). One household 

was identified as headed by an Oriental. Table 6.1 summarizes 

the ethnic background of the head of household by census tract. 

Table 6.1. Ethnic Background of Head of Household by Census Tract 

Ethnic Background Tract //ll Tract #38 Tract #40.05 Totals 
of Head of Household N (%) N (%) N (%) N (%) 

Anglo 0 (0%) 7 (29%) 31 (97%) 38 (52%) 

Mexican-American 16 (100%) 17 (67%) 0 (0%) 33 (46%) 

Oriental 0 (0%) 0 (0%) 1 (3%) 1 (1%) 

Refusal, Don't Know 0 (0%) 1 (4%) 0 (0%) 1 (1%) 

Totals 16 (100%) 25 (100%) 32 (100%) 73 (100%) 

69 
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Since in households containing an adult male, the adult male 

was almost always listed as head of the household, data were also 

collected on ethnic background of the female adult in the household. 

These data show that most of the households were ethnically 

homogeneous, with only four households reporting different ethnic 

background for the head of the household and the adult female 

(Table 6.2). The lower sample size for Table 6.2 is due to the 

presence of one household containing no adult female and to a 

slightly higher rate of "don't know" and "other" responses to the 

question on ethnic background of the female adult. 

Table 6.2. Ethnic Background of Head of Household by Ethnic Background 
of Adult Female in Household 

Ethnic Background of Adult Female 
Anglo Mexican-American Oriental Totals 

of Head of Household N (%) N (%) N (%) N (%) 

Anglo 34 (97%) 3 (9%) ' 0 (0%) 37 (53%) 

Mexican-American 1 (3%) 31 (91%) 0 (0%) 32 (46%) 

Oriental 0 (0%) 0 (0%) 1 (100%) 1 (1%) 

Totals 35 (100%) 34 (100%) 1 (100%) 70 (100%) 

Goodness-of-fit = 50.60 with 2 degrees of freedom (pC.0001) 
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Household Size and Composition 

Most (85 percent) of the households in the sample were headed 

by an adult male, and 83 percent of the heads of households were 

married. All but one of the male heads of household were married. 

Mexican-American households were significantly more likely than Anglo 

households to be headed by females (Tables 6.3 and 6.4). 

There was a significantly higher proportion of female heads 

of household among households whose heads were 65 years of age or 

older than in younger age groups. Between the ages of 21 and 64, there 

was no significant difference between age groups in the chance of 

having a female head of household (Tables 6.5 and 6.6). 

The distribution of household size is shown in Table 6.7. 

Household size ranged from 1 to 11 persons, with a mean of 4.08, 

a median and mode both of 4.0, and a standard deviation of 1.56. 

Mexican-American households were significantly more likely than 

Anglo households to include six or more persons, while differences 

in household size under the level of six persons were not related to 

ethnicity (see Table 6.8). The strength of the association between 

large households and ethnic background is seen by the fact that the 

odds on having a household over six persons, in this sample, are 

raised by a factor of 4.5 if the head of the household is Mexican-

American (see Table 6.9). 
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Table 6.3. Sex of Head of Household by Ethnic Background of Head 
of Household 

Ethnic Background 
Sex of Head Anglo Mexican-American Totals 
of Household N (%) N (%) N (%) 

Male 36 (92%) 25 (76%) 61 (85%) 

Female 3 ( 8%) 8 (24%) 11 (15%) 

Totals 39 (100%) 33 (100%) 72 (100%) 

2 
Goodness-of-fit X = 50.60 with 2 degrees of freedom (p̂ .OOOl) 

Table 6.4. Odds on Female Head of Household by Ethnic Background 
of Head of Household 

Ethnic Background of Frequency of Female 
Head of Household Head of Household Odds Odds Ratio 

Anglo 3/36 .09 

Mexican-American 8/25 .32 .32/.09 = 3.55 
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Table 6.5. Sex of Head of Household by Age of Head of Household3 

Table Format*3 Chi-Square df 
Significance 
Level 

(A) (B) vs (1) (2+3+4) 4.50 1 <.05 
(A) (B) vs (2) (3) (4) .74 2 n.s. 

(A) (B) vs (1) (2) (3) (4) 5.24 3 n.s. 
(A) (B) vs (1+2+3+4) (5) 4.33 1 .̂05 

(A) (B) vs (1) (2) (3) (4) (5) 9.57 4 c.05 

a. Supporting data are contained In Appendix E, Table E.l. 

b. A = Male head of househld 
B = Female head of household 
1 ™ Head of household under 21 years of age 
2 = Head of household 21-34 years of age 
3 = Head of household 35-49 years of age 
4 = Head of household 50-64 years of age 
5 = Head of household 65 years of age or older 

Table 6.6. Odds on Female Head of Household by Age of Head of Household 

Frequency of Female 
Age of Head of Household Head of Household Odds Odds Ratio 

Under 65 6/62 .09 

65 and Over 5/14 .36 .36/.09 =» 4.0 
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Table 6.7. Number of Persons In the Household for Sample Households 

Number of Persons 
In the Household Frequency Percent Cumulative Percent 

1 5 6.8 6.8 

2 11 15.1 21.9 

3 14 19.2 41.1 

4 16 21.9 63.0 

5 7 9.6 79.4 

6 4 5.5 94.5 

7 3 4.1 98.6 

11 1 1.4 100.0 

Total 73 100.0 100.0 
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Table 6.8 Household Size by Ethnic Background of Head of Household3 

Significance 
Table Format Chi-Square df Level 

(A) (B) vs (1) (2) (3) (4) (5) 1.65 4 n.s. 
(A)(B) vs (1+2+3+4+5)(6) 9.28 1 <.01 

(A)(B) vs (1)(2)(3)(4)(5)(6) 10.93 5 n.s. 

a. Supporting data are contained in Appendix E, Table E.2. 

b. A = Anglo head of household 
B = Mexican-American head of household 
1 = One person in household 
2 = Two persons in household 
3 = Three persons in household 
4 = Four persons in household 
5 = Five persons in household 
6 = Six or more persons in household 

Table 6.9. Odds on Household Size Six Persons or More by Ethnic 
Background of Head of Household 

Ethnic Background of 
Head of Household Frequency Odds Odds Ratio 

Anglo 3/39 .08 

Mexican-American 12/33 .36 .36/.08 = 4.5 
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Most of the households in the sample contained children; 

60.4 percent reported at least one child under the age of 18 and 

34.2 percent at least one child under the age of seven. Almost a 

quarter of the households in the sample (23.7%) reported including 

at least one individual over the age of 60. The age distribution of 

heads of households, by census tract, is shown in Table 6.10. 

There was no significant difference among tracts in the distribution 

of age of heads of household. 

Table 6.10. Age of Head of Household by Census Tract 

Age of Head Census Tract Number 
of Household 11 38 40.05 Total 

Under 21 0 1 0 1 

21-34 1 4 6 11 

35-49 3 5 17 25 

50-64 7 9 6 22 

65 and Over 5 6 3 14 

Totals 16 25 32 73 

2 Goodness-of-fit X =13.71 with 8 degrees of freedom (not signifi
cant) . 
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Household Income 

The distribution of household income for the twelve months 

prior to the interview, as reported by the respondents, is summarized 

in Table 6.11. Household income showed a significantly different 

distribution by census tract, with low-income households more 

prevalent in tracts #11 and 38 than in tract #40.05 (Table 6.12). 

Table 6.11. Total Household Income for Last 12 Months as Reported 
by Sample Households 

Income Frequency Percent Cumulative Percent 

Less than $5000 2 2.6 2.6 
$1000-1999 4 5.3 7.9 
$2000-3999 2 2.6 10.5 
$4000-4999 5 6.6 17.1 
$5000-5999 1 1.3 18.4 
$6000-6999 1 1.3 19.7 
$7000-9999 7 9.2 28.9 
$10,000-14,999 14 18.4 47.4 
$15,000-24,999 11 14.5 61.8 
$25,000 and Over 6 7.9 73.7 
Refusal 3 3.9 77.6 
Don't Know 17 26.3 100.0 

Total 73 100.0 100.0 



Table 6.12. Total Household Income for Last 12 Months by Census Tract 

Total Household Income Tract #11 Tract #38 Tract #40.05 Totals 
Last 12 Months N (%) N (%) N (%) N (%) 

Less than $5000 6 (50.0%) 5 (33.3%) 2 (7.7%) 13 (24.5%) 

$5000-9999 3 (25.0%) 4 (26.7%) 2 (7.7%) 9 (17.0%) 

$10,000-14,999 2 (16.7%) 5 (33.3%) 7 (26.9%) 13 (26.4%) 

$15,000-24,999 1 ( 8.3%) 1 ( 6.7%) 9 (34.6%) 11 (20.8%) 

$25,000 and Over 0 ( 0.0%) 0 ( 0.0%) 6 (23.1%) 6 (11.3%) 

Totals 12 (100.0%) 15 (100.0%) 25 (100.0%) 53 (100.0%) 

Goodness-of-fit = 20.93 with 8 degrees of freedom (p <.01) 

Sample households with low incomes were significantly more 

likely than other households to be headed by a person who was Mexican-

American, who had a high school education or less, who was female, 

and who was over 65 years of age. These relationships are detailed 

below. 

Income and Ethnic Background. Partitioning of contingency 

tables relating income to ethnic background of the head of household 

revealed that Mexican-American households were significantly more 

likely than Anglo households to have total yearly incomes under $10,000 

and under $5000. Above the level of $10,000, variations in household 

income were not related to ethnicity (Table 6.13). For Mexican-American 
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Table 6.13. Total Household Income for Last 12 Months by Ethnic 
Background of Head of Household0 

Table Format** Chi-Square df 
Significance 
Level 

(A) (B) vs (1) (2+3+4+5) 11.13 1 <•001 
(A) (B) vs (2) (3+4+5) 12.76 1 <.001 
(A) (B) vs (3) (4) (5) 1.01 2 n.s. 

(A)(B) vs (1)(2)(3)(4)(5) 24.90 4 .̂001 

a. Supporting data are contained in Appendix E, Table E.3. 

b. (A) = Anglo head of household 
(B) = Mexican-American head of household 
(1) = Total household income under $5000 
(2) = Total household income $5000-9999 
(3) = Total household income $10,000-14,999 
(4) = Total household income $15,000-24,999 
(5) = Total household income $25,000 or more 

households, the odds of having incomes under $5000 were 5.9 times 

that for Anglo households. Odds on having incomes under $10,000 

per year were 4.8 times greater than they were for Anglo households 

(Table 6.14). 



Table 6.14. Odds on Income Under $5000 and Under $10,000 by Ethnic 
Background of Head of Household 

Income Level 
Ethnic Background of 
Head of Household Frequency Odds Odds Ratio 

Under $5000 Anglo 3/32 .09 

Mexican-American 9/17 .53 .53/.09 = 5.9 

Under $10,000 Anglo 6/32 .18 

Mexican-American 15/17 .88 .88/.18 = 4.8 

Income and Education. Analysis of total household income by 

educational level of the head of the household indicates that heads of 

households with less than a completed high school education were 

significantly more likely to make less than $5000/year than those with 

at least a high school education. Differences in educational attainment 

above and below the level of high school completion were unrelated to 

chances of earning less than $5000/year. Heads of households who had 

some education beyond high school were significantly more likely to 

head households with total incomes over $10,000/year than those who had 

only completed high school. There was no significant difference in 

chance of earning over $10,000 per year between those who had completed 

7-llth grades and those who had completed high school but had no post-

high school education (Table 6.15). Odds on household incomes under 

$5000/year for heads of households who did not complete high school 
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Table 6.15. Total Household Income in Last 12 Months by Educational 
Attainment of Head of Household3 

Tj Significance 
Table Format Chi-Square df . Level 

(A) (B+C+D+E) vs (1) (2+3+4+5+6) 1.45 1 n.s. 
(A)(B+C+D+E) vs (2) (3+4+5+6) 11.88 1 <.001 
(A)(B+C+D+E) vs (3)(4)(5)(6) 2.14 3 n.s. 

(A) (B+C+D+E) vs (1) (2) (3) (4) (5) (6) 15.47 5 < .01 
(B) (C) (D) (E) vs (1) (2) (3) (4) (5) (6) 19.43 15 n.s. 

(A) (B) (C) (D) (E) vs (1) (2) (3) (4) (5) (6) 34.91 20 4.05 

(B)(C+D+E) vs (2)(3+4+5+6) .01 1 n.s. 
(B)(C+D+E) vs (3)(4)(5)(6) 10.08 3 <.02 

(B) (C+D+E) vs (2) (3) (4) (5) (6) 10.09 4 <.05 

a. Supporting data are contained in Appendix E, Table E.4. 

b. A = Total household income under $5000/year 
B = Total household income $5000-9999/year 
C = Total household income $10,000-14,999/year 
D = Total household income $15,000-24,999/year 
E = Total household income $25,000/year or more 
1 = Head of household completed grades 1-6 
2 = Head of household completed grades 7-11 
3 = Head of household completed high school or equivalent 
4 = Head of household completed some college or post-high school 

education 
5 = Head of household completed bachelor's degree 
6 = Head of household completed some graduate study and/or holds an 

advanced degree 

were seven times that for heads of households with at least a high 

school education; odds on making $10,000/year or more were 1.6 times 

higher for those with education beyond high school than for those 

with just a high school diploma (Table 6.16 and 6.17). 
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Table 6.16. Odds on Household Income Under $5000/year by 
Educational Attainment of Head of Household 

Education of Head of Household Frequency Odds Odds Ratio 

Less than high school completion 9/16 .56 

High school completion or more 3/35 .08 .56/.08 =7.0 

Table 6.17. Odds on Household Income Over $10,000/year by 
Educational Attainment of Head of Household 

Education of Head of Household Frequency Odds Odds Ratio 

High school completion only 7/13 .54 • 

More than high school completion 19/22 .86 .86/.54 = 1.6 

Controlling for education, households headed by Mexican-

Americans with high school educations or less were significantly more 

likely to have incomes under $10,000 than households headed by Anglos 

with similar educational backgrounds (Tables 6.18 and 6.19). The 

number of Mexican-American heads of household in the sample with 

greater than high school educations was too small to permit comparison 

of this group with households headed by Anglos of similar education. 



83 

Table 6.18. Ethnic Background of Head of Household by Total Household 
Income for Last 12 Months, for Heads of Household with 
High School Educations or Less3 

Significance 
Table Format Chi-Square df Level 

(A)(B) vs (3)(4) .04 1 n.s. 
(A)(B) vs (2)(3+4) 4.01 1 .̂05 

(A)(B) vs (2)(3)(4) 4.05 2 n.s. 
(A)(B) vs (1)(2)(3)(4) 3.49 1 n.s. 

(A) (B) vs (1) (2) (3) (4) 7.54 3 <.05 

a. Supporting data are contained in Appendix E, Table E.5. 

b. A = Anglo head of household 
B = Mexican-American head of household 
1 = Total household income under $5000/year 
2 = Total household income $5000-9999/year 
3 = Total household income $10,000-14,999/year 
4 = Total household income $15,000/year or more 

Table 6.19. Odds on Total Household Income under $10,000/year 
by Ethnic Background of Head of Household, for 
Heads of Household with High School Educations or Less 

Ethnic Background of 
Head of Household Frequency Odds Odds Ratio 

Anglo 4/11 .36 

Mexican-American 13/15 

00 • .87/.36 - 2.4 
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Income and Age of Head of Household. Total household income 

was significantly related to age of the head of household, with all of 

the significant association being attributable to an increased chance 

of households headed by an individual 50 years or older having a low 

income (Table 6.20). The odds on having a household income under 

$10,000/year were raised by a factor of 1.6 if the head of the household 

was 50 years of age or older, and by a factor of 3.5 if the head of the 

household was 65 or older (Table 6.21). 

Table 6.20. Total Household Income in Last 12 Months by Age of Head 
of Household3 

Significance 
Table Format Chi-Square df Level 

(A) (B) (C) (D) (E) vs (2)(3+4) 5.99 4 n.s. 
(A) (B) (C) (D) (E) vs (3)(4) 13.16 4 <r.05 

(A) (B) (C) (D) (E) vs (2) (3) (4) 19.15 8 <\05 
(A) (B) (C) (D) (E) vs (1) (2+3+4) 4.09 4 n.s. 

(A) (B) (C) (D) (E) vs (1) (2) (3) (4) . 23.24 12 < .05 
(A) (B) (C) (D) (E) vs (1+2+3+4) (5) 16.65 4 .̂01 

(A) (B) (C) (D) (E) vs (1) (2) (3) (4) (5) 39.89 16 <.001 

a. Supporting data are contained in Appendix E, Table E.6. 

b. A = Total household income under $5000/year 
B = Total household income $5000-9999/year 
C = Total household income $10,000-14,999/year 
D = Total household income $15,000-24,999/year 
E = Total household income $25,000/year or more 
1 = Head of household under 21 years of age 
2 = Head of household 21-34 years of age 
3 = Head of household 35-49 years of age 
4 = Head of household 50-64 years of age 
5 = Head of household 65 years of age or older 



Table 6.21. Odds on Household Income under $10,000/year by Age of 
Head of Household 

Age of Head of Household Frequency Odds Odds Ratio 

Under 50 6/30 .20 

50-64 4/13 .31 .31/.20 - 1.6 

65 and Older 7/10 .70 .70/.20 = 3.5 

Comparison of Demographic Characteristics of Sample 
Hauseholds with Characteristics of Tucson 

Both the small size of the sample for this study and the 

method of sampling (i.e., drawing from three census tracts rather 

than from the city as a whole, and only from households with readily 

identifiable individual refuse pickup) raise questions as to the 

representativeness of the sample for the city as a whole. Table 6.22 

lists some relevant demographic characteristics of the sample 

households and of the cities of Tucson and South Tucson (combined) 

as derived from ECHO data collected in the spring of 1973.̂ " 

The sample contains a significantly greater proportion of 

Mexican-American households than does the city as a whole. There is 

only one household in the sample of an ethnic group other than Anglo 

1. For purposes of this discussion, the "city" includes 
both the City of Tucson and the City of South Tucson, which is a 
separate municipality contained within and surrounded by the City 
of Tucson. 



Table 6.22. Comparison of Selected Demographic Characteristics of Sample Households with 
Characteristics of ECHO Sample Households (1973) from the Cities of Tucson and 
South Tucson 

Cities of Tucson 
& South Tucson, Sample Goodness- Signi-
1973 (ECHO data) Households of Fit • ficance 

Characteristic Percent (N) Percent (N) Chi-Square df Level 

Ethnic background of head of 
household (sample) and of 
individuals (ECHO) 

Anglo 
Mexican-American 
Other 

66% 
27% 
7% 

(2425) 
( 992) 
( 247) 

53% (38) 
46% (33) 
1% (1) 12.31 <05 

Sex of head of household 

Male 
Female 

76% 
24% 

(J948) 
( 298) 

84% (64) 
16% (12) 2.78 n.s. 

Duration of residence in 
present housing1 

Less than 1 year 
1 year or more 

27% 
73% 

( 989) 
(2674) 

4% (3) 
96% (70) 18.61 <001 

Type of tenancy 

Own or buying 
Rent or rent-free 

62% 
38% 

(2272) 
(1392) 

93% (68) 
7% ( 5) 29.01 .001 £ 



Table 6.22, continued. 

Characteristic 

Cities of Tucson 
and South Tucson, 
1973 (ECHO data) 
Percent (N) 

Total household income for 
last 12 months 

Under $5000 
$5000-9999 
$10,000-14,999 
$15,000-24,999 
$25,000 and over 
Refusals 
Don't Know 

Educational level of persons 
over 18 years old (ECHO) and of 
heads of household (sample) 

Never attended 
Grades 1-6 
Grades 7-11 
High school 
Some college 
BA or BS 
Graduate work 

37% 
27% 
31% 
11% 
3% 
5% 
8% 

1% 
6% 
24% 
34% 
19% 
9% 
8% 

(1355) 
( 989) 
(1136) 
( 403) 
( HO) 
( 183) 
( 293) 

( 25) 
(150) 
(599) 
(848) 
(474) 
(225) 
(200) 

Sample Goodness- Signi-
Households of-Fit ficance 
Percent (N) Chi-Square df Level 

18% 
12% 
19% 
15% 

8% 
4% 
23% 

(13) 
( 9) 
(14) 
(11) 
( 6) 
( 3) 
(17) 47.52 <•001 

1% 
21% 
29% 
21% 
14% 

8% 
6% 

(1) 
(13) 
(18) 
(13) 
( 9) 
( 5) 
( 4) 23.84 <•001 



Table 6.22, continued. 

Characteristic 

Cities of Tucson 
and South Tucson, 
1973 (ECHO data) 
Percent (N) 

Present occupation of employed 
individuals (ECHO) and usual 
occupation of heads of 
household (sample) 

Professional or technical 21% (292) 
Clerical 17% (236) 
Craftsmen 16% (223) 
Service workers 15% (209) 
Managerial 7% ( 97) 
Sales 7% ( 97) 
Laborers 6% ( 83) 
Operatives 4% ( 56) 
Transport workers 3% ( 42) 
Household workers 1% ( 14) 

Sample Goodness- Signi-
Households of- Fit ficance 
Percent (N) Chi-Square df Level 

21% (15) 
4% ( 3) 
19% (14) 
15% (11) 
14% (10) 
4% ( 3) 
14% (10) 
1% ( 1) 
1% ( 1) 
3% ( 2) 

oo 
oo 



89 

or Mexican-American, although the city as a whole contained 6.8 percent 

households headed by blacks, Orientals, American Indians and members 

of other ethnic groups in 1973. It may be assumed that the ethnic 

distribution of the sample households is a function of the census tracts 

chosen rather than a function of the lack of apartment dwellers in 

the sample or of sampling error, since the ethnic distribution of 

sample households conforms closely to that in the individual census 

tracts from which they were drawn, as reported by ECHO in 1973 

(see Table 6.23) 

Sample households contain, relative to the city as a whole, 

an over-representation of families which have resided in their present 

housing more than a year and who own their own homes, which are 

headed by individuals with less than a high school education, and who 

work as laborers. Households with very low income, those headed by 

individuals with high school educations and engaged in clerical 

occupations are under-represented in the sample compared to the city 

as a whole. These biases may be assumed to be related to the lack of 

apartment-dwellers in the sample. 

It is to be expected that the avoidance of apartment-dwellers 

in the sampling procedure would bias the sample against small households. 

Table 6.24 summarizes the data on household size from the ECHO survey 

1. Of interest for retrospective analyses of Garbage Project 
data is the fact that the ethnic distribution of this sample conforms 
closely to that for the total of 19 Garbage Project sample census tracts 
for 1973-1974: 51.7 percent Anglo and 40.4% Mexican-American (ECHO, 1973). 



Table 6.23. Ethnic Background of Head of Household (Sample Households) and Ethnic Background 
of Individuals (ECHO, 1973) for Sample Census Tracts 

Anglo 
Ethnic Background 

Mexican-American Other 
Goodness-
of-Fit 

Signi
ficance 

Census Tract Number Percent (N) Percent (N) Percent (N) Chi-Square df Level 

11 ECHO 

11 Sample 

38 ECHO 

38 Sample 

40.05 ECHO 

40.05 Sample 

2.6% (1) 97.4% (37) 

0.0% (0) 100.0% (16) 

21.7% (30) 76.8% (106) 

29.2% (7) 70.8% (16) 

91.9% (102) 4.5% (5) 

96.9% (31) 0.0% (0) 

0.0% (0) 

0.0% (0) 2.32 

1.4% (2) 

0.0% (0) 1.14 

2.7% (3) 

3.1% (1) 2.01 

n.s. 

n.s. 

n.s, 

vo 
o 



Table 6.24. Number of Persons In Households for Sample Households and for ECHO (1973) Sample 
Households for the Same Census Tracts 

Number of Persons in the Household Goodness- Signi-
1 2 3 4 5 64- of-Fit flcance 

Census tract number % (N) % (N) % (N) % (N) % (N) % (N) ' Chi-Square df Level 

11 ECHO 27.3 (3) 9.1 (1) 27.3 (3) 

o
 • 
o
 (0) 9.1 (1) 27.3 (3) 

11 Sample 6.3 (1) 12.5 (2) 18.5 (3) 12.5 (2) 25.0 (4) 25.0 (4) 5.58 5 n.s. 

38 ECHO 17.9 (7) 20.5 (8) 17.9 (7) 15.4 (6) 7.7 (3) 20.6 (8) 

38 Sample 7.7 (2) 19.2 (5) 7.7 (2) 19.2 (5) 12.0 (3) 30.8 (8) 3.64 5 n.s. 

40.05 ECHO 15.2 (5) 18.2 (6) 18.2 (6) 24.2 (8) 9.1 (3) 15.2 (5) 

40.05 Sample 6.1 (2) 12.1 (4) 27.3 (9) 27.3 (9) 15.6 (5) 9.1 (3) 2.89 5 n.s. 

VO 
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for the same census tracts (the ECHO sample was randomly drawn from all 

dwelling units) and from the present study. There is a tendency for 

single-person households to be under-represented in all three census 

tracts compared to the ECHO data, but the overall differences are not 

statistically significant. 

Household Facilities and Resources 

Garbage Disposals 

Twenty-three households (31.5 percent of the sample) reported 

having garbage disposals in good working order. One household reported 

having a disposal which was not in working order, and the remainder 

(49 households, or 67.7 percent of the sample) reported having no 

disposal. Disposals were, as expected, concentrated almost entirely 

in census tract #40.05 (see Table 6.25). 

Table 6.25. Distribution of Garbage Disposals in Working Order by 
Census Tract 

Census Tract Number 
11 38 40.05 Totals 

Garbage Disposal N (Percent) N (Percent) N (Percent) N (Percent 

Yes 2 (12%) 0 (0%) 21 (66%) 23 (31.5%) 

No 14 (88%) 25 (100%) 11 (34%) 50 (69.5%) 

Totals 16 (100%) 25 (100%) 32 (100%) 73 (100%) 

2 
Goodness-of-Fit X = 31.96 with 2-degrees of freedom (p 4 .0001) 



Other Household Facilities 

Respondents were asked about the presence of various facilities 

in their households. An index of total responses for presence (in good 

working order) of the following items was constructed: central heating, 

a cooling system, laundry facilities, hot running water, refrigerator, 

and cooking stove. Fifty percent of the households interviewed reported 

having all of the above facilities. Those which reported lacking one 

or more of the above facilities were significantly more likely to be in 

census tracts #11 and 38 than in tract #40.05 (see Tables 6.26 and 

6.27). Central heating was the most commonly lacking resource (in 

47.4% of households), although all but one of these household reported 

the availability of some heating facility other than central heating. 

Eight households (10.5 percent) reported lacking laundry facilities in 

good order and one household reported having no system for cooling. 

No households reported lacking refrigerator, cooking stove, or hot 

running water, although one, three and four households respectively 

reported these facilities not to be in good working order. 
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Table 6.26. Availability of Household Facilities by Census Tracta 

Table Format b 
Significance 

Chi-Square df Level 

(0)(1)(2)(3) vs (11)(38) 
(0)(1)(2)(3) vs (11+38)(40.05) 

2.39 
44.26 

3 
3 ^.001 

n.s. 

(0) (1) (2) (3) vs (11) (38) (40.05) 46.65 6 <r.ooi 

a. Supporting data are contained in Appendix E, Table E.7. 

b. 0 = Have all facilities in good working order 
1 = Lack one of the facilities 
2 = Lack two of the facilities 
3 ° Lack three of the facilities 
11 = Census tract //ll 
38 = Census tract #38 

40.05 = Census tract #40.05 

Table 6.27. Odds on Lacking One or More Household Facilities by 
Census Tract 

Census Tract Number Frequency Odds Odds Ratio 

11 + 38 

40.05 

35/43 

3/33 

.81 

.11 .81/.11 = 7.3 
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Cognitive and Attitudirial Characteristics of Respondents 

Relevant cognitive and attitudinal characteristics of 

respondents were assessed using a standardized mental health scale, 

scales of attitude toward personal responsibility for the environ

ment, knowledge of basic nutrition and knowledge of criteria for 

safety of perishable items, and the respondent's subjective 

evaluation of the adequacy of his/her own diet. 

The Mental Health Scale 

The scale used to assess mental status in both the ECHO study 

and the present study is a twenty-item symptom list developed by 

Gurin, Veroff and Feld (1960) and used by them in a nationwide study 

of mental status. It is based on items utilized in several previous 

studies in the United States and Canada. The scale has been 

subsequently utilized in several studies of mental health in New 

Haven, Connecticut, and was adopted for the ECHO study because of 

its established validity and reliability in predicting levels of 

psychological distress in a population (Fahey 1974). 

The scale includes items relating to specific psychological, 

physical and psychosomatic symptoms which are diagnostic indicators 

of psychological distress (Fahey 1974). The index measures selected 

aspects of the individual's physical health, psychological and physical 

anxiety and psychological symptomatology (see Appendix A, items #19-

38, for the specific items in the scale). For each of the first 16 

items, a weight of "4" is given to the response alternative indicating 
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the most distress, "1" to the alternative indicating the least distress, 

and "2" and "3" to response alternatives between the two extremes. 

For the last four items, which require only a "yes" or "no" answer, 

a weight of "4" is given to the alternative suggesting the most 

distress and "2" to that indicating the least distress. Scores are 

obtained by simply totaling the scores for all items for each respon

dent. Scores may range from 24 to 80, with higher scores indicating 

greater distress. The symptom level score thus reflects both the 

number and severity of the symptoms reported by the respondent. 

Scores were divided by Gurin et al. (1960) into three 

categories: High (scores of 37 or above), Medium (27-36) and Low 

(24-26). Operationally, high scores are taken to indicate significant 

psychological distress or psychological impairment (Fahey 1974). 

The significance of the distinction between Low and Medium scores 

has not been defined. 

Prevalence of Low, Medium and High Scores. Two previous 

samples from respondents in Tucson are available for comparison with 

the present sample of respondents: the ECHO Pilot Survey conducted 

in 1970-71 on a sample from 10 census tracts (Fahey 1972) and the 

1973 ECHO study of the entire study (Fahey 1974) . The prevalence of 

"high" scores did not differ significantly among the three samples 

compared. Since the ECHO Pilot Study and the ECHO 1973 study both 

showed a significantly higher prevalence of "high" scores among women 

than men, and since the present study consisted of 97 percent female 

respondents, prevalence of "high" scores for female respondents was 
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compared for the three samples. There were no significant differences 

among the three (see Table 6.28). Prevalence of "Medium" and "Low" 

scores has not been reported for the ECHO (1973) sample, but comparison 

of the present sample respondents' scores with those from the ECHO 

Pilot Study (1970-71) indicates that there is no significant difference 

either for the total sample or for female respondents (Tables 6.29 

and 6.30). 

Table 6.28. Prevalence of "High" Scores on Gurin Mental Health Scale, 
Sample Respondents Compared to ECHO Pilot Study Sample 
and ECHO (1973) Sample 

Total Respondents 
Percent (N) 

Females Only 
Sample Percent (N) 

Present Study 35% (25/73) 35% (25/73) 

ECHO Pilot Study 35% (89/256) 44% (62/142) 

ECHO (1973) Study 38% (421/1114) 40% (370/927) 

Goodness-of-fit for total sample = 1.08 with 2 degrees of freedom 
(not significant) 

for females only = 1.28 with 2 degrees of freedom 
(riot significant) 
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Table 6.29. Prevalence of High, Medium, and Low Symptom Scores on 
Gurin Mental Health Scale, Present Study vs« ECHO Pilot 
Study 

ECHO Pilot Study Present Study 
Symptom Level N (Percent) N (Percent) 

High 89 (35%) 25 (35%) 

Medium 143 (55%) 44 (60%) 

Low 26 (10%) 4 ( 5%) 

Total 259 (100%) 73 (100%) 

2 
Goodness-of-Fit X =1.34 with 2 degrees of freedom (not significant) 

Table 6.30. Prevalence of High, Medium and Low Symptom Scores on 
Gurin Mental Health Scale, Present Study vs. ECHO Pilot 
Study, for Female Respondents Only 

ECHO Pilot Study Present Study 
Symptom Level N (Percent) N (Percent) 

High 62 (44%) 25 (35%) 

Medium 68 (48%) 43 (61%) 

Low 12 ( 8%) 3 ( 4%) 

Totals 142 (100%) 71 (100%) 

2 Goodness-of-fit X = 3.49 with 2 degrees of freedom (not significant) 
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Relationship of Mental Health Scores to Demographic Variables. 

Mental health scale scores showed no significant relationship to age of 

the respondent, employment status of the head of household, number of 

persons in the household, total household income, or educational level 

of the respondent. The lack of relationship to age is notably different 

from previous studies using the same scale. Gurin et al. (1960) 

found that older adults scored significantly higher on symptomatology 

than younger adults, while the ECHO study in Tucson found an inverse 

relationship between age and scores (Fahey 1974). The lack of relation

ship in the present data may be due to the relative dearth of 

respondents on the young end of the age distribution (only one respon

dent was under 21 years of age). 

The ECHO (1973) study found no significant difference in 

prevalence of "high" scores between Mexican-American and Anglo respon

dents. In the present study, there was also no significant difference 

in prevalence of "high" scores by ethnicity of the respondent. However, 

there was a significant difference in prevalence of "low" scores, 

with Mexican-American respondents scoring in the "low" category with 

significantly greater frequency than Anglo respondents (Table 6.31). 

Because of the small sample size in the present study, further 

evidence is required before it can be assumed that the relationship 

between "low" scores and ethnicity is real. One way of checking the 

relationship is to compare the distribution of scores for interviews 

conducted in English versus those conducted in Spanish. This enlarges 



100 

Table 6.31. Scores on Gurin Mental Health Scale by Ethnic Background 
of Respondent3 

Table Format'* Chi-Square df 
Significance 
Level 

(A) (B) vs (M)(H) .001 1 n.s. 
(A)(B) vs (L)(M+H) 4.60 1 <.05 

(A) (B) vs (L) (M) (H) 4.60 2 <.10 

a. Supporting data are contained in Appendix E, Table E.8. 

b. A = Anglo respondent 
B = Mexican-American respondent 
L = Low symptom score (24-26) 
M = Medium symptom score (27-36) 
H = High symptom score (37 and over) 

Table 6.32. Scores on Gurin Mental Health Scale by Language in which 
the Interview Was Conducted3 

Significance 
Table Format Chi-Square df Level 

(E)(S) vs (M)(H) .77 1 n.s. 
(E) (S) vs (L) (M+H) 6.24 1 .̂01 

(E)(S) vs (L)(M)(H) 7.01 2 .̂05 

a. Supporting data are contained in Appendix E, Table E.9. 

b. E = Interview conducted in English 
B = Interview conducted in Spanish 
L = Low symptom score (24-26) 
M = Medium symptom score (27-36) 
H = High symptom score (37 or more) 
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the sample size somewhat, since while 74 respondentŝ  completed the 

mental health scale, only 65 gave information on their ethnic back

ground. Crosstabulation of scores by language of the interview, if 

the relationship with ethnicity is culturally-determined, should show 

the same relationship but more strongly, since presumably those 

respondents who chose to have the interview conducted in Spanish may 

be regarded as less acculturated than those Mexican-Americans who 

responded to the interview in English. Table 6.32 indicates that the 

hypothesized relationship holds; all of the significant association 

between language of interview and scores is in the "low" category of 

scores versus the other categories, and the probability level of the 

association is higher than was the association with ethnicity. 

If the prevalence of "low" scores on the Gurin scale differs 

significantly by cultural background of the respondent, such differ

ences may reflect cultural patterning of responses to particular scale 

items. We would expect there to be a set of items for which Mexican-

American respondents, and specifically Spanish-speaking respondents, 

more often respond with a score of "1", indicating a response of 

"never" to the symptom in question. To score "low" on the scale as a 

1. Interviews were conducted on 76 households although useable 
refuse data are available only on 73. The additional three households 
have been eliminated from most analyses. For this analysis, however, 
the purpose is to evaluate the relationship between ethnicity and mental 
health scores so all available scores were utilized. Two interviews 
were eliminated because of missing data in the Gurin scale score. 
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whole, it is necessary to answer "never" to at least 14 of the first 

16 items and to give a minimal-distress response to at least two of 

the four last questions (which require a "yes" or "no" response). 

Table 6.33 gives the patterning of responses by language of the inter

view for each item. It can be seen that there is a set of symptoms 

which exhibit a tendency for Spanish-speaking respondents to answer 

"never" more often than English-speaking respondents. There is 

another set of symptoms which exhibit no difference between the two 

groups. And there is one symptom ("bothered by all sorts of pains 

and ailments in different parts of the body") to which Spanish-speaking 

respondents answered "no" less often than did English-speaking 

respondents. 

If cultural patterning of "low" scores on the Gurin scale is 

real, it has implications for interpretation and use of the scale in 

a multicultural community such as Tucson. Health and disease are 

culturally defined phenomena, and it has often been pointed out that 

Mexican-Americans and Anglos tend to define illness differently 

(Clark 1959) . Specifically, one is not usually defined as ill in 

the Mexican-American culture unless one is unable to perform one's 

normal duties (Kay 1972), while in the Anglo subculture illness may 

be acknowledged for symptoms or even for symptomless conditions which 

do not overtly interfere with one's normal lifestyle. Further, 

perception of pain and response to it and perception of specific 

symptoms vary among different cultures. It is reasonable to assume 

that a list of symptoms which was developed with an Anglo subculture 
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Table 6.33. Prevalence of "Never" or "Minimal Distress" Responses 
to Gurin Scale Items by Language of the Interview 

Item 

Language of Interview Signi-
English Spanish Chi- f-franrp-
N (%) N (%) Square Level 

Do your hands ever tremble 
enough to bother you? 

Do you ever drink more than 
you should? 

Do you find it difficult to 
get up in the morning? 

Have you ever had any trouble 
getting to sleep or staying 
asleep ? 

How often are you bothered by 
upset (sour, acid) stomach? 

Have you ever .been bothered 
by nervousness, feeling 
fidgity and tense? 

Have you ever been bothered 
by your heart beating hard? 

Have there been times when 
you couldn't get things done 
because you couldn't get 
moving ? 

Are you ever troubled by 
your hands sweating so that 
they feel damp and clammy? 

Has sickness affected the 
amount of work you do? 

Have you ever been bothered 
by shortness of breath when 
not exercising or working 
hard? 

49 

42 

34 

(84%) 

(72%) 

(59%) 

26 (45%) 

19 (33%) 

17 (29%) 

37 (64%) 

43 

33 

16 (100%) 

15 (94%) 

13 (81%) 

11 (69%) 

9 (56%) 

8 ' l (50%) 

13 (81%) 

(74%) 

(57%) 

14 (88%) 

11 (69%) 

4.72 4.05 

3.99 

3.00 

2.92 

2.86 

2.31 

1.65 

26 (45%) 10 (63%) 1.57 

1.40 

.75 

<T.05 

<".10 

<r.io 

<.10 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

46 (79%) 11 (69%) .75 n.s. 
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Table 6.33, continued. 

Language of Interview Signi-
English Spanish Chi- ficance 

Item N (%) N (%) Square Level 

Have you ever been troubled 
by headaches or pains in the 
head? 28 (48%) 6 (38%) .59 n.s. 

Have you ever had spells of 
dizziness? 40 (69%) 10 (63%) .88 n.s. 

Do you ever have a loss of 
appetite? 26 (45%) 10 (63%) .22 n.s. 

Are you ever bothered by 
nightmares (bad dreams) that 
frighten or upset you? 42 (72%) 11 (69%) .01 n.s. 

Do you tend to lose weight 
when something important is 
bothering you? 40 (69%) 9 (56%) .88 n.s. 

For the most part, do you 
feel well enough to do the 
things you would like to do? 51 (88%) 14 (88%) .31 n.s. 

Have you ever felt that you 
were going to have a 
nervous breakdown? 43 (74%) 11 (69%) .28 n.s. 

Do you have any particular 
health problems at present? 39 (67%) 11 (69%) .21 n.s. 

Do you feel that you are 
bothered by all sorts of 
pains and ailments in 
different parts of the body? 28 (58%) 20 (42%) 8.08 .̂01 
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and validated on a similar group might be inappropriate as a measure 

of psychological distress in a Mexican-American group. Some of the 

specific symptoms may represent feelings or behavior which are 

unperceived, which are perceived but are not bothersome, or which are 

culturally inappropriate either to have or to admit. If so, these 

inappropriate items would be expected to generate ari unusually high 

proportion of "never" responses when the scale is administered to a 

group of respondents. 

The hypothesis that some of the symptom items on the Gurin 

scale are inappropriate indicators of psychological stress for 

Mexican-Americans might be investigated further by retrospective 

analysis of the prevalence of "low" scale scores and item analysis 

for the scale from the 1973 ECHO study (which contained 199 Mexican-

American and 728 Anglo women). However, for the ECHO study the 

interview schedule was not standardized in Spanish but rather trans

lated at the time of the interview from English by bilingual 

interviewers; thus it would not be possible to provide a valid 

comparison. A better test would be the administration of the scale, 

ideally with other indices of psychological stress, to a larger sample 

of Mexican-American and Anglo men and women. Such a study should 

differentiate between first-generation Mexican immigrants and later 

generations of Mexican-Americans and could incorporate more extensive 

investigation of perceived symptomatology in response to stress. 

Lacking such study at the moment, it makes sense to assume that 

the Gurin scale scores for Mexican-Americans may be biased in a low 
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direction. If the prevalence of "low" scores is significantly greater 

for Mexican-Americans, the relationship between "medium" and "high" 

scores may or may not be valid. For purposes of the present study, 

in which the mental health score is to be used as an independent 

variable, it must be kept in mind that differences in mental health 

scores may be less valid for Mexican-American than for Anglo 

respondents. 

Relationship of Mental Health Scores to Consumption of 

Alcohol, Vitamin Pills, Other Drugs, and Cigarettes. Respondents who 

scored "high" on the Gurin scale (indicating significant psychological 

distress) were significantly more likely than other respondents to 

take prescription drugs and to smoke more than ten cigarettes per day 

(Tables 6.34-6.37). "Medium" and "low" scorers on the Gurin scale 

did not differ with relationship to these consumption behaviors. 

There was no significant relationship between scores on the Gurin scale 

and reported consumption of beer, wine, or liquor either at home or 

away from home. "High" scorers were significantly less likely to take 

vitamin pills than "low" or "medium" scorers (Tables 6.38 and 6.39). 
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Table 6.34. Relationship of Mental Health Scores to Prescription Drug 
Consumption Reported by Respondent 

Table Format'3 Chi-Square df Significance Level 

(0)(1+) vs (L+M)(H) 17.00 1 <£.001 
(0) (1+) vs (L) (M) 1.32 1 n.s. 

(0) (1+) vs (L) (M) (H) 18.32 2 <:.ooi 

a. Supporting data contained in Appendix E, Table E.10. 

b. 0 = Respondent reported taking no prescription drugs 
1 = Respondent reported taking one or more prescription drugs 
L = Low score on Gurin scale 
M = Medium score on Gurin scale 
H = High score on Gurin scale 

Table 6.35. Odds on Taking of Prescription Drugs by Score of 
Respondent on Mental Health Scale 

Score on Mental Health Scale Frequency Odds Odds Ratio 

Low + Medium 7/48 .15 

High 15/24 .62 .62/.15=4.1 



Table 6.36. Relationship of Mental Health Scores to Cigarette 
Smoking Reported by Respondent3 

Table Format** Chi-Square df Significance Level 

(1-9)(10+) vs (M) (H) 6.13 1 < .05 
(0)(1-9)(10+) vs (M) (H) .08 1 n.s. 

(0)(1-9)(10+) vs (M)(H) 6.21 2 <.05 
(0)(1-9)(10+) vs (L) (M+H) 3.36 2 n.s. 

(0)(1-9)(10+) vs (L) (M) (H) 9.57 4 <.05 

a. Supporting data are contained in Appendix E, Table E.ll. 

b. 0 = Respondent reported smoking no cigarettes 
1-9 = Respondent reported smoking one to nine cigarettes/day 
10+ = Respondent reported smoking ten or more cigarettes/day 
L = Low score on Gurin scale 
M = Medium score on Gurin scale 
H = High score on Gurin scale 

Table 6.37. Odds on Smoking 10 or More Cigarettes/Day by Mental 
Health Score of Respondent 

Mental Health Score Frequency Odds Odds Ratio 

Low + Medium 

High 

6/48 .12 

8/24 .33 .33/.12 - 2.7 
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Table 6.38. Relationship of Scores on Mental Health Scale to 
Vitamin Pill Consumption Reported by Respondent3 

Table Format'1 Chi-Square df Significance Level 

(1-7)(8+) vs (L+M)(H) .01 1 n.s. 
(0)(1-7 + 8+) vs (L+M)(H) 8.25 1 <.01 

(0)(1-7)(8+) vs (L+M)(H) 8.26 2 < .05 
(0)(1-7)(8+) vs (L)(M) 2.05 2 n.s. 

(0)(1-7)(8+) vs (L)(M)(H) 10.31 4 <.05 

a. Supporting data are contained in Appendix E, Table E.12. 

b. 0 = Respondent reported taking no vitamin pills 
1=7 = Respondent reported taking one to seven vitamin pills/week 
8+ = Respondent reported taking eight or more vitamin pills/week 
L = Low score on Gurin scale 
M = Medium score on Gurin scale 
H = High score on Gurin scale 

Table 6.39. Odds on Consumption of Vitamin Pills by Score of 
Respondent on Mental Health Scale 

Mental Health Score Frequency Odds Odds Ratio 

Low + Medium 

High 

23/50 .46 

6/24 .25 .46/.25 = 1.8 
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Environmental Attitude, Nutrition Knowledge 
and Food Safety Knowledge Scales 

The distribution of scores on the environmental attitude, 

nutrition knowledge, and: food safety knowledge scales among sample 

respondents is shown in Figures 3-5 (the scales themselves may be 

found in Appendix B). All of the scales showed unimodal distri

butions, with a tendency for even-numbered scores to be more prevalent 

than odd-numbered scores. This characteristic reflects the relatively 

low prevalence of extreme responses ("strongly agree" and "strongly 

disagree" and of neutral responses ("no opinion") in comparison with 

"agree" and "disagree" responses. 

Table 6.40 presents Pearson correlation coefficients for each 

of the scales with each other and with the mental health scale. 

The two knowledge scales correlated significantly with each other, 

although the size of r̂  indicates that the score on one scale 

only accounts for approximately 38 percent of the variability in scores 

on the other scale, so we may assume that they are measuring overlapping 

fields of knowledge (or are both functions of a third variable) only 

to a moderate degree. The food safety knowledge scale was uncorrelated 

with the mental health scale, and the nutrition knowledge scale showed 

a statistically significant but weak positive correlation with the 

mental health scale (with high scorers on mental "distress" slightly 

more likely to score high on nutrition knowledge). 

The environmental attitude scale was uncorrelated with the 

mental health scale and the nutrition knowledge scale and showed a 

significant but weak correlation with the food safety knowledge scale. 
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Figure 3. Distribution of Scores on Environmental Attitude Scale (N=76) 
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Table 6.40. Correlation Coefficients among Mental Health, Environmental Attitude, Nutrition 
Knowledge, and Food Safety Knowledge Scales (N=73) 

Mental Health Environmental Nutrition Food Safety 
Score Attitude Score Knowledge Score Knowledge Score 

Mental Health Score 1.00 .01 .26 (̂ .05) .12 

Environmental 
Attitude Score 1.00 .11 (̂ .05) .20 (<\05) 

Nutrition Knowledge 
Score 1.00 .62 (̂ .001) 

Food Safety Knowledge 
Score 1.00 

H 
4> 
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Scores on the environmental attitude scale were positively and 

significantly correlated with reported recycling behavior (recycling 

of newspapers, glass and metal containers). Although this relation

ship is not strong (r = .23, p <".05", using reported recycling behavior 

as a dummy variable), it is in the right direction and is statistically 

significant, thus providing additional validation for the scale. 

For a discussion of the relationship of recycling behavior to this 

and other variables, see pp 138-140. 

There was no relationship between the respondent's score 

on any of the three scales (nutrition knowledge, food safety knowledge, 

or environmental attitude) and level of formal education (r values = 

.04, .06, and .20 respectively). 

Respondent's Evaluation of Own Diet 

Respondents were asked to evaluate their own diet as "excellent," 

"good," "fair," or "poor." There was no relationship of responses 

to household income or to age of the respondent. There was, however, 

a significant relationship with ethnic background of the respondent, 

with Anglo respondents significantly more likely than Mexican-American 

respondents to rate their own diets as "excellent" or "good" (Table 

6.41). Computation of odds and the odds ratio indicates that Mexican-

American respondents were almost twice as likely as Anglo respondents 

to rate their own diets "fair" or "poor1.* (Table 6.42). 
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Table 6.41. Respondent's Evaluation of Own Diet by Ethnic 
Background of Respondent 

Significance 
Table Format Chi-Square df Level 

(A) (M) vs (Good)(Fair) 4.64 1 <.05 
(A) (M) vs (Excellent)(Good .10 1 n.s. 

(A) (M) vs (Excellent)(Good)(Fair) 4.74 2 n.s. 
(A) (M) vs (Excellent+Good+Fair)(Poor) 1.10 1 n.s. 

(A) (M) vs (Excellent)(Good)(Fair)(Poor)5.84 3 n.s. 

(A) (M) vs (Excellent+Good)(Fair+Poor) 5.77 1 <.05 

a. Supporting data are contained in Appendix E, Table E.13. 

b. A = Anglo respondent 
M = Mexican-American respondent 
Excellent = Respondent's rating of own diet "excellent" 
Good = Respondent's rating of own diet "good" 
Fair = Respondent's rating of own diet "fair" 
Poor = Respondent's rating of own diet "poor" 

Table 6.42. Odds on "Fair" or "Poor" Evaluation of Own Diet; 
by Ethnic Background of the Respondent 

Ethnic Background of Respondent Frequency Odds Odds Ratio 

Anglo 11/39 .29 

Mexican-American 18/32 .56 .56/.29 " 1.9 
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Behavior Related to Food Utilization Patterns 

Pets and Domestic Animals 

Twenty-two households (30.1 percent) reported having no pets 

or other domestic animals. Of the remaining 51 households (69.9 per

cent), dogs and cats were the most frequently reported animals with 

43 households reporting at least one dog and 14 households reporting 

at least one cat. Seventeen households reported the presence of other 

animals including fish, hamsters, gerbils, mice, guinea pigs, doves, 

pigeons, parakeets and other small birds, chickens, roosters, and 

rabbits. Three households reported raising chickens for eggs and/or 

meat; in all other cases the animals may be regarded as food 

consumers but not producers. 

The distribution of cats and dogs did not differ significantly 

among the three census tracts (see Tables 6.43 and 6.44). Table 

6.45 presents the types of food reported fed to pets and domestic 

animals; for dogs and cats, most pet owners purchased commercial pet 

food and fed table scraps as well. About a third of dog and cat 

owners reported that their pets eat at least some food which otherwise 

would be used for human consumption (not including table scraps), 

such as eggs, cottage cheese, hamburger or stew meat. 
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Table 6.43. Distribution of Dogs by Census Tract 

Tract #11 Tract #38 Tract #40.05 Totals 
Presence of Dogs N (%) N (%) N (%) N (%) 

At least 1 dog 9 (56%) 13 (52%) 21 (66%) 43 (59%) 

No dogs 7 (44%) 12 (48%) 11 (34%) 30 (41%) 

Totals 16 (100%) 25 (100%) 32 (100%) 73 (100%) 

2 Goodness-of-fit X = 1.86 with 2 degrees of freedom (not significant) 

Table 6.44. Distribution of Cats by Census Tract 

Tract #11 Tract #38 Tract #40.05 Totals 
Presence of Cats N (%) N (%) N (%) N (%) 

At least 1 cat 4 (25%) 4 (16%) 6 (19%) 14 (19%) 

No cats 12 (75%) 21 (84%) 26 (81%) 59 (81%) 

Totals 16 (100%) 25 (100%) 32 (100%) 73 (100%) 

n 
Goodness-of-fit X =0.99 with 2 degrees of freedom (not significant) 



Table 6.45. Foods Reported Consumed by Household Pets and Domestic Animals 

DOGS CATS OTHER ANIMALS 

Type of Food 
Number 
Reporting 

% of Dog 
Owndes 

Number 
Reporting 

% of Cat 
Owndrs 

Number 
Reporting 

% of 
Owners 

Commercial dry pet food 35 76% 8 53% 17 100% 

Commercial canned pet food 20 44% 8 53% 0 0% 

Commercial "moist" pet food 11 24% 3 20% 0 0% 

Table scraps 37 80% 5 33% 3 18% 

Bones 34 74% 1 7% 0 0% 

Specially prepared or pur
chased food which might be 
otherwise used for human 
consumption 15 33% 4 27% 3 18% 

Other 15 33% 0 0% 1 6% 

H 
VO 
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Vegetable Gardens and Compost Files 

Respondents were asked whether the household kept a vegetable 

garden which produced food for household consumption. Nineteen 

respondents, or 26.4 percent of the sample, answered "yes." The 

distribution of vegetable gardens did not differ significantly 

either by census tract or by ethnic background of the head of 

household (Tables 6.46 and 6.47)". Seven of the 19 households with 

gardens reported keeping a compost pile; all of these households were 

located in tract #40.05. 

Table 6.46. Distribution of Vegetable Gardens by Census Tract 

Presence of Tract #11 Tract #38 Tract #40.05 Totals 
Vegetable Garden N (%) N (%) N (%) N (%) 

Yes 3 (19%) 7 (29% 9 (28%) 19 (26%) 

No 13 (81%) 17 (71%) 23 (72%) 53 (74%) 

Totals 16 (100%) 24 (100%) 32 (100%) 72 (100%) 

2 Goodness-of-fit X = 0.42 with 2 degrees of freedom (not significant) 



Table 6.47. Distribution of Vegetable Gardens by Ethnic Background 
of Head of Household 

Ethnicity Head of Household 
Presence of Anglo Mexican-American Total 
Vegetable Garden N (%) N (%) N (%) 

Yes 10 (26%) 9 (28%) 19 (27%) 

No 29 (74%) 23 (72%) 52 (73%) 

Totals 39 (100%) 32 (100%) 71 (100%) 

Other Non-Market Sources of Food 

Eight households (all Mexican-American) reported regularly 

receiving gifts of food from friends or relatives. Of these, four 

indicated that the gifts were most often of tortillas made by a 

relative. One household reported that one or more children received 

a free school breakfast, and one household reported participating 

in the WIC program, a federally-funded program which provides 

supplemental food free of charge to needy infants and children under 

the age of four years and to pregnant and lactating women. Six 

households reported receiving and using food stamps, although household 

refuse over the five-week study period contained evidence of food 

stamp use (stubs and covers for stamps) for eleven households, only 

five of which were the same households as reported using food stamps 

in the interview. Thus use of-food stamps.-was probably underreported 

by respondents. 
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No questions were asked about the production of baked goods 

or other food items "from scratch" as opposed to buying ready-

made items. However, 22 households spontaneously mentioned making 

their own tortillas when asked about how often they purchased them. 

All of the households which reported making their own tortillas 

were households in which the female adult was Mexican-American. 

When we add to this the four households which reported receiving 

tortillas regularly as gifts, we have a total of 26 households, 

or 79% of the Mexican-American households in the sample, which 

reported consuming homemade rather than store-bought tortillas. 

Market Sources of Food 

All households in the sample reported that their primary 

grocery shopping was done in a supermarket. No respondents reported 

doing any food shopping in a food cooperative. Seven respondents, 

or 9.6 percent of the sample, reported buying food occasionally or 

regularly in a health food store. Nine households reported that 

milk is delivered to the home by a dairy. Thirty-two households, 

or 43.8 percent of the sample, reported buying some food in a quick-

convenience market such as Circle K, Seven-Eleven, etc. There was 

no significant variation in this practice among the three census 

tracts. Twenty-two households reported buying some of their food 

in a small grocery store other than a convenience chain, and these 

households were located entirely in tracts #11 and 38. 
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Food Shopping Behavior 

Sixty-one households (83.6 percent of the sample) reported 

that an adult female was responsible for doing most of the family 

food shopping. Of the remaining households, five reported that an 

adult male was responsible and seven that the responsibility was 

shared between a man and a woman. Most households reported 

purchasing food at least once a week (Table 6.48) and three 

households reported buying food every day. 

Table 6.48. Reported Frequency of Food Shopping 

Reported Frequency of Shopping Number of Households Percent 

More than once a week 15 20.5% 

Once a week 35 48.0% 

Less than once a week 23 31.5% 

Total 73 100.0% 



124 

Reported Frequency of Purchase of Specific Food Items 

Respondents were asked to estimate how frequently their house

hold purchased a variety of specific food items, on a scale of six 

choices ranging from "never" to "every day." Table 6.49 presents the 

percentage of households reporting that they "never" purchase each 

food item. Only four items (beef, fresh potatoes, cheese other than 

cottage cheese, and eggs) were reported as purchased at least 

occasionally by every household in the sample. 

Table 6.50 presents the modal responses for reported 

frequency of purchase for each food item, excluding those households 

which reported never purchasing the item. Items which are most 

often purchased once a week or more often are primarily those which 

are perishable or for which packaging dictates purchasing in relatively 

small containers (frozen fruit juice concentrate; baby food in jars). 

Staples (sugar, oil, other fats, coffee, rice, pasta, beans) are most 

often purchased either once or twice a month. Items most often 

purchased only occasionally are those which many families report 

using infrequently, except for a few items with relatively long 

storage times such as flour, spices, and baking additives. 
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Table 6.49. Percentage of Sample Households Reporting "Never" 
Purchasing Various Food Items 

Percentage of Households 
Food Item "Never" Purchasing 

Beef 0.0 
Fresh potatoes 0.0 
Eggs 0.0 
Cheese (except cottage cheese) 0.0 
Fresh vegetables 1.3 
Fresh fruit 1.3 
Salt 1.3 
Condiments (olives, pickles, mustard, etc.) 1.3 
Chicken 2.6 
Mayonnaise 2.6 
Crackers 3.9 
Rice 6.6 
Meats other than beef 6.6 
Spices 7.9 
Pasta 7.9 
White bread 7.9 
Sugar 9.2 
Flour 9.2 
Canned vegetables 9.2 
Beans 10.5 
Honey, syrup, jam, jelly 10.5 
Jello, gelatin 11.8 
Ice cream, sherbet, ice milk 11.8 
Baking additives 11.8 
Cottage cheese 13.2 
Dry cereals (average) 13.2 
Bacon 14.5 
Pastries 15.8 
Regular coffee 15.8 
Tea 15.8 
Chips 15.8 
Liquid cooking oil 17.1 
Peanut butter 17.1 
Corn tortillas 18.4 
Cooked cereals 18.4 
Regular soda pop 22.4 
Canned fruit 22.4 
Fish 23.7 
Poultry except chicken 25.0 
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Table 6.49, continued 

Percentage of Households 
Food Item "Never" Purchasing 

Take-out meals 25, .0 
Butter 25, .0 
Nuts 26, .3 
Cocoa, chocolate 28, .9 
Frozen vegetables 28, .9 
Solid shortening 30, .3 
Salad dressing (liquid) 30, .3 
Candy 34, .2 
Frozen fruit juice concentrate 34, .2 
Soft margarine 34, .2 
Flour 34. .2 
Fruit drink powders (Koolaid, Tang, etc.) 39, .5 
Yogurt, sour cream 42. .1 
Corn, corn meal, corn masa 42, .1 
Beer 43, .4 
Dark bread 44. .7 
Shellfish 44, .7 
Presweetened cereals 48, .7 
Dips, whips 48, .7 
Har margarine 48. .7 
Vitamin pills 48. .7 
TV dinners, pot pies 53. .9 
Lard 56, .6 
Liquor 60, .5 
Diet soda pop 61. .8 
Wine 63. .2 
Decaffienated coffee 65, .8 
Frozen fruit 67, .1 
Dry cereals (ecology type) 76, .3 
Other grain (barley, wheat germ, etc.) 78. .9 
Instant breakfast 85, .5 
Liquid cocktail mixes 85. .5 
Powdered cocktail mixes 89, .5 
Salt pork, fatback 92, .1 
Baby food (in jars) 94, .7 
Baby formula 98. .7 
Baby cereals 98. .7 



Table 6.50. Modal Reported Frequency of Purchase for Individual Food Items, for Households 
which Report Using the Item at Least Occasionally 

Modal Reported Frequency of Purchase 
Once/week Once/2 weeks Once/month Occasionally 

Beef Chicken Sugar Fish TV dinners 
Other meats Canned vegetables Syrup etc. Poultry other Salt porky 
Fresh vegetables Frozen fruit Condiments than chicken fatback 
Fresh potatoes Butter Oil Take-out meals Dips, whips 
Fresh fruit Bacon Mayonnaise Canned fruit Candy 
Pastries3 Hard margarine Peanut butter Solid shortening Yogurt, sour 
Cottage cheese Soft margarine Liquid salad dressing Baking additives cream 
Eggs Ice cream Beans Nuts Diet foods 
White bread Pasta Coffee Jello, gelatin Instant 
Baby food Lard Tea Spices breakfast 
Dark bread Frozen vegetables Crackers Cocoa, chocolate Vitamin pills 
Presweetened Dry cereals, Rice Corne Liquor 
cereals average type Decaffeinated coffee Regular soda pop Beer 

Frozen fruit Baby formula Diet soda pop Wine 
juice concen Baby cereals Chips Cocktail 
trate Corn tortillas mixes 

Flour tortillas Other grains 
Cooked cereals Tang, Koolaid 
Flour Dry cereals, 
Shellfish ecology type 

a. Includes cookies, pies, cakes, donuts. 
b. Includes sherbet, ice milk, ice cream. 
c. Includes syrup, honey, jam, jelly, molasses 
d. Includes catsup, mustard, pickles, olives, relishes 
e. Includes .corn, corn meal, corn masa 
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Association of Reported Frequency of Purchase 
of Food Items with Demographic Variables: 
Ethnicity, Income, and Household Size 

Reported frequency of purchase of each food item was compared 

for households with Anglo versus Mexican-American female adults using 

a goodness-of-flt chi-square statistic on a 3 x 2 table with the 

following categories of frequency of purchase: Once every two weeks 

or more often, once a month or occasionally, and never. For analysis 

of association of reported frequency of purchase of food items with 

household income and with household size, Pearson correlation 

coefficients were computed. For food items which showed significant 

associations with more than one of the three demographic variables 

under consideration, a multiple regression analysis was carried out 

using household income, number of persons in the household, and 

ethnic background of the female adult (as a dummy variable) as indepen

dent variables. Tables 6.51-6.54 present the food items according to 

the variable with which they are most strongly associated. Supporting 

statistics are contained in Appendix E, Tables E.14-E.17. 

The food items listed in Table 6.51 showed no significant 

association between reported frequency of purchase and household income, 

number of persons in the household, or ethnic background of the female 

adult. These items can be classified into two groups: those which 

are commonly used (fewer than 30 percent of households reported "never" 

purchasing the item) and those which are less commonly used (more 

than 45 percent of households reported "never" purchasing the item). 
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It may be concluded that the commonly-used items in Table 6.51 

are purchased by most of the households in the sample regardless of 

income, ethnic background or household size. For the less commonly 

used items, it may be concluded that these items are purchased 

regularly by few households regardless of income, ethnic background 

or household size; usage of these products appears to be dependent 

on factors other than the above-named variables. 

Table 6.51. Food Items for Which Reported Frequency of Purchase Had 
No Significant Association with Household Income, Number 
of Persons in the Household, or Ethnic Background of 
the Female Adult 

Jello, gelatin 
Peanut butter 
Liquid cooking oil 
Fish 
Cocoa, chocolate 

Commonly Used Items Less Commonly Used Items 

Beef 
Fresh vegetables 
Canned vegetables 
Canned fruit 
White bread 
Ice cream, ice milk, sherbet 
Cottage cheese 
Regular coffee 
Beans 

Vitamin pills 
Shellfish 
Frozen fruit 
Other grain 
Instant breakfast 
Salt pork, fatback 
Baby food (in jars) 
Baby cereal 
Baby formula 
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A number of food items showed a significant association of 

reported frequency of purchase with ethnic background of the female adult 

in the household (Table 6.52). The items reported to be more frequently 

purchased by Mexican-American than Anglo households include flour tor

tillas, corn (including corn meal and corn masa), and solid shortening 

and lard — items which would be expected to be consumed at a greater 

rate in households which adhere to food patterns which include a 

Table 6.52. Food Items for Which Reported Frequency of Purchase Was 
Significantly Associated (p <.05) with Ethnic Background 
of the Female Adulta 

Items Purchased More Frequently Items Purchased More Frequently 
by Mexican-American Households by Anglo Households 

Solid shortenings 
Flour tortillas 
Lard 
Cookies and other pastries 
Condiments 
Corn, corn meal and corn masa 
Salt" 
Flourb 

c Meats other than beef 

Poultry other than chicken 
Shellfish 
TV dinners and pot pies 
Yogurt, sour cream 
Hard margarine 
Nuts 
Dips, whips 
Candy 
Liquid cocktail mixes 
Dry cereals, ecology type 
Beer 

a. Supporting statistics are contained in Appendix E, Table E.14. 

b. Also significantly associated with household size (larger households 
reporting more frequently purchase than smaller households). 

c. Also significantly associated with household income (higher-income 
households reporting more frequent purchase than lower-income households). 
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significant component of traditional Mexican dishes and methods of 

food preparation. The lack of association of frequency of purchase of 

ready-made corn tortillas with ethnic background, and the significant 

association of corn, corn meal and corn masa with ethnic background 

further substantiate the previously-mentioned observation that most of 

the Mexican-American households in the sample made their own corn 

tortillas rather than purchasing them ready-made. 

Frequency of purchase of the food items listed in Table 6.53 

was significantly and positively associated with total household income. 

The relatively low magnitude of the correlation coefficients for 

most of the items (see Appendix E, Tables E.15 and E.17) indicates that 

household income is a relatively weak predictor of frequency of purchase 

for these items, even though the relationship is significant. With the 

exception of meats other than beef, none of the items in Table 6.53 were 

significantly associated with ethnic background of the female adult of 

the household. None of the items listed were associated with household 

size independently of income and ethnicity. There were no food items 

whose frequency of purchase was negatively associated with household 

income. 

Table 6.54 lists the food items for which reported frequency 

of purchase was significantly correlated with number of persons in the 

household. The nature of the items in the list suggests that larger 

households purchase dry staple items more frequently and may be more 

likely to engage in more cooking "from scratch" than smaller households. 
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Table 6.53. Food Items for which Reported Frequency of Purchase 
Was Positively and Significantly (p<.05) Related 
to Total Household Income3 

Food Item 

Diet soda pop 
Dry cereals, average type 
Cheese other than cottage cheese 
Decaffienated coffee 
Soft margarine 
Meats other than beef 
Frozen vegetables 
Take-out meals 
Dark bread 
Wine " 
Liquor 

a. Supporting statistics are contained in Appendix E, Tables E.15 and 
E.17. 

b. Also significantly associated with ethnicity of the female adult, 
with Mexican-American households reporting greater frequency of purcahse 
than Anglo households. 
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Table 6.54. Food Items for which Reported Frequency of Purchase 
Was Significantly Associated with Number of Persons 
in the Household 

Positive Association (p <T.05) with 
Number ..of Persons in Household 

Fresh potatoes 
Fresh fruit 
Chicken 
Bacon 
Salt 
Sugar 
Flour'1 

Corn, corn meal, corn masa 
Rice 
Pasta 
Baking additives 
Spices 
Eggs 
Syrup, honey, jelly, jam 
Mayonnaise 
Butter 
Tea 
Crackers 
Cooked cereals 
Presweetened cereals 
Chips 
Fruit drink powders 
Regular soda pop 

Negative Association (p̂ .05) with 
Number of Persons in Household 

Diet foods 

a. Supporting statistics are contained in Appendix E, Tables E.16 and 
E.17. 

b. Also significantly associated with ethnic background of the female 
adult, with Mexican-American households reporting more frequent purchase 
than Anglo households. 
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Only one food item (diet foods) was significantly more likely to be 

purchased frequently by smaller households than by larger ones. 

Consumption of Vitamin-Mineral Supplements 

Forty-five respondents (61.6 percent) reported that the household 

purchases vitamin-mineral supplements at least occasionally. A somewhat 

higher proportion of Anglo than of Mexican-American respondents reported 

purchasing these products, but the difference was not statistically 

significant (Table 6.55). Nor was reported purchase of vitamin-mineral 

supplements correlated with household income (r=.07) or with the number 

of persons in the household (r=.07). These findings would seem to 

indicate that consumption of vitamin-mineral supplements is widespread 

and not confined to any one segment of the sample. 

Table 6.55. Household Purchase of Vitamin-Mineral Supplements, by 
Ethnic Background of the Female Adult 

Reported Purchase of Ethnic Background of Female Adult 
Vitamin-Mineral Anglo Mexican-American Total 
Supplements N (%) N (%) N (%) 

Yes 21 (61.8%) 16 (48.5%) 37 (55.2%) 

No 13 (38.2%) 17 (51.5%) 30 (44.8%) 

Totals 34 (100.0%) 33 (100.0%) 67 (100.0%) 

Goodness-of-fit X = 2.52 with 1 degree of freedom (not significant) 
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Response to Specific Price Rise: Sugar-Purchasing Behavior 

Previous Garbage Project data have given rise to the hypothesis 

that a common response to shortage and/or a sudden price rise for a 

particular commodity, especially if that item is a staple food item, 

may be increased waste produced by the trying out of new behaviors which 

may be inefficient at least in the short run (Harrison 1976; Rathje 1974). 

To date, data on beef discard during the spring of 1973 and discard 

of sugar and high-sugar products during 1975 for the total Garbage Project 

sample have supported the hypothesis (Harrison 1976). 

During the period of data collection for the present study, the 

food item undergoing the most dramatic increase in price was sugar. 

During the fall and winter of 1974, a number of people in Tucson responded 

to the sudden high price of sugar by beginning to buy sugar in Mexico, 

where the price per pound was less. Therefore, a question was incor

porated into the interview schedule to invetigate the response of the 

individual household to the rising price of sugar. The question was 

added after the first third of the sample had been interviewed, so the 

total sample size for this question is smaller than for the study as 

a whole. 

Fifty-five percent of the 51 households asked about their 

recent sugar-buying behavior indicated that they had made no change 

in sugar purchases in response to the increased price. Of the forty-

five percent which had made a change, 15 households (29 percent of the 

sample) had bought less sugar than usual and eight households (16 percent 

of the sample) had bought sugar in Mexico (excluding one household 
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which reported always having bought sugar in Mexico and which was 

considered to be in the "no change" category). All of the households 

which reported buying sugar in Mexico reported bringing back a larger 

amount than they would normally purchase, usually a 100-pound bag. 

Whether the behavior of buying sugar in Mexico is an 

inefficient response to economic stress is not certain. Surely if a 

round trip of 120 miles is undertaken to save a few dollars on sugar, 

the net economic return on the trip would likely be negative. Further, 

if a household normally utilizes only 30 or 40 pounds of sugar per 

pear, it may be that a 100-pound bag will increase waste in the long run 

since eventually the sugar will harden or become infested with insects 

if not stored under optimal conditions. However, if the trip to 

Mexico was likely to be made anyway for other reasons, and if the 

larger amount of sugar can be stored or utilized by the household or 

if part of it is given away, the net effect may not be inefficient. 

Table 6.56 presents the data on response to the sugar price 

rise by ethnic background. While there was no significant difference 

between Anglo and Mexican-American households in likelihood of 

purchasing sugar in Mexico versus simply cutting down on sugar consump

tion, Mexican-American households were significantly less likely than 

Anglo households to report having made no change in their sugar-buying 

habits. There was no significant association of reported response to 

the sugar price rise with total household income. 

Thus the increasing price of sugar produced, in this sample of 

households, a change in purchasing behavior in a significant proportion 

of households. The incidence of changed behavior was significantly 
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Table 6.56. Incidence of Change in Sugar Purchasing Behavior 
in the Last Year, by Ethnic Background of the 
L' l-t 1 A A j4l« 1 4* ̂  Female Adult 

Table Format'3 Chi-Square df Significance Level 

(A) (M) vs (1) (2) 
(A) (M) vs (1+2) (3) 

.01 1 
4.26 1 *.05 

n.s 

(A) (M) vs (1) (2) (3) 4.27 2 n.s. 

a. Supporting data are contained in Appendix E, Table E.18. 

b. A = Anglo female adult 
M = Mexican-American female adult 
1 = Bought less sugar than usual 
2 = Bought sugar in Mexico 
3 = No change in sugar-buying behavior 

greater among Mexican-American than Anglo households. Among those 

households which exhibited a changed behavior, more than half as many 

chose a strategy of questionable efficiency (buying sugar in Mexico) 

as chose a strategy of probably greater efficiency (buying less sugar 

than usual). Among the households which changed their sugar-buying 

behavior, there was no difference by ethnic background in which strategy 

was chosen. 
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Recycling Behavior 

While recycling of newspapers and containers is not related to 

food procurement or discard in a direct way, recycling behavior may 

be assumed to affect the data on food utilization obtained by analysis 

of household refuse. More particularly, if recycling behavior is 

concentrated in certain geographical areas it will differentially bias 

refuse data. Therefore, respondents were asked whether their households 

recycled newspapers, aluminum cans, non-aluminum cans, and/or glass 

containers. Thirty-nine households (53.4 percent of the sample) 

reported that they recycle at least one of the above items, with news

papers being the most frequently-reported item recycled. There was no 

significant difference in prevalence of reported recycling behavior 

by census tract, ethnic background of the head of the household, or 

educational level of the household (Tables 6.57-6.59). Reported 

recycling behavior was related to household income; households with 

annual incomes between $10,000 and $24,999 were significantly more 

likely to report recycling than those with incomes under $10,000 or 

over $25,000 (Table 6.60). Reported recycling behavior was positively 

and significantly correlated with score of the respondent on the 

environmental attitude scale (r - .23, p<".05). 



139 

Table 6.57. Reported Recycling Behavior by Census Tract 

Reported Recycling Tract #11 Tract #38 Tract #40.05 Totals 
Behavior N~ (%) ~N (%) ~N JJ) ~N UT 

Recycle at least 
one type of item3 10 (62.5%) 11 (44.0%) 18 (56.3%) 39 (53.4%) 

Do not recycle 6 (37.5%) 14 (56.0%) 14 (43.8%) 34 (46.6%) 

Totals 16 (100.0%) 25 (100.0%) 32 (100.0%) 73 (100.0%) 

Goodness-of-fit = 1.53 with 2 degrees of freedom (not significant) 

a. Newspapers, glass containers, aluminum and non-aluminum cans. 

Table 6.58. Reported Recycling Behavior by Ethnic Background of 
Head of Household 

Ethnicity Head of Household 
Reported Recycling Anglo Mexican-American Totals 
Behavior N (%) N (%) N (%) 

Recycle at least 
one item3 22 (56.4%)' 15 (45.5%) 37 (51.4%) 

Do not recycle 17 (43.6%) 18 (54.5%) 35 (48.6%) 

Totals 39 (100.0%) 33 (100.0%) 72 (100.0%) 

o 
Goodness-of-fit X = 0.48 with 1 degree of freedom (not significant) 

a. Newspapers, glass containers, aluminum or non-aluminum cans. 



Table 6.59. Reported Recycling Behavior by Education of Head of 
Household 
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Education of Hedd ofl-lHousehb.ld 
High Scheol • Greater than 

Reported Recycling oi. Less High School Totals 
Behavior N (%) N (%) N (%) 

Recycle at least 
one itema 22 (50.0%) 19 (67.9%) 41 (58.3%) 

Do not recycle 22 (50.0%) 9 (32.1%) 31 (41.7%) 

Totals 44 (100.0%) 28 (100.0%) 72 (100.0%) 

Goodness-of-fit = 2.23 with 1 degree of freedom (not significant) 

a. Newspapers, glass containers, aluminum or non-aluminum cans. 

Table 6.60. Reported Recycling Behavior by Total Annual Household Income3 

Table Format̂ 3 Chi-Square df Significance Level 

(Yes)(No) vs (2) (3) .11 1 n.s. 
(Yes)(No) vs (2+3)(4) 4.02 1 .05 

(Yes)(No) vs (2) (3) (4) 4.13 2 n.s. 
(Yes) (No) vs (2+3+4)(1) 3.79 1 •< .05 

(Yes) (No) vs (1) (2) (3) (4) 7.92 3 <.05 

a. Supporting data are contained in Appendix E, Table E.19. 

b. Yes = Household reports recycling at least one type of item (news
papers, glass containers, aluminum or non-aluminum cans) 

No = Household reports no recycling behavior 
1 = Household income under $10,000/year 
2 = Household income $10,000-14,999/year 
3 = Household income $15,000-24,999/year 
4 = Household income $25,000/year or more 
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Evidence of Food-Input and Discard from Household Refuse 

Quantitative estimates of food input and discard in sample 

households were derived from household refuse according to previously 

described methodology. 

Total Weight of Food Input to Households 

The mean weight of solid food input to households in the sample, 

estimated from packaging materials and utilizing appropriate correction 

factors to estimate fresh fruit and vegetable input, was 10.2 kilograms 

per refuse pickup, or 20.4 kilograms per week. Extrapolating this figure 

to a yearly basis, we have an estimated 1024 kilograms or 2253 pounds 

(1.126 tons) of food per year. The median estimated input was 9.57 

kilograms per pickup, or 1.09 tons per year. These figures are in 

reasonable agreement with other Garbage Project estimates: Garbage 

Project sample households in 1973 and 1974 generated estimated mean 

yearly household inputs of solid food of 1.07 and 0.98 tons respectively 

(Harrison et al. 1975). 

Contribution of Food Groups to Total Estimated Input 

Table 6.61 presents data on the percentage of total estimated 

solid food input to sample households contributed by several groups of 

foods. Data from the total Garbage Project sample of 19 census tracts 

for 1975 are included for comparison. The only statistically signifi

cant difference between the two samples is a greater proportion of 

food input from fruit among households in the present study than among 
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Table 6.61. Food Groups as Percentage of Total Evidence for Solid Food 
Input to Households, Present Study and Garbage Project 
Sample for 1975 

Percentage of Total Solid Food Input 
Garbage Project, 
Spring 1975, Present Study, 
19 Census Tracts, 3 Census Tracts, 

Food Group 195 Households 73 Households 

Selected protein foods 
(meat, fish, poultry, 
cheese, eggs, nuts) 

Vegetables 

Fruits 

Grain products (excluding 
sweet pastry products) 

Sugar and sweets (including 
sweet pastry products) 

Packaged foods 

Other 

15.2 15.7 

31.8 22.4 

5.8 - - p < .05 13.0 

16.5 21.4 

9.2 6.9 

7.9 5.1 

14.0 15.5 

households in the total Garbage Project sample (different at p<.05 

using a difference-of-proportions test). The proportion of food input 

from fruit in the present sample group is much closer to the figures 

for Garbage Project sample households in 1973 and 1974 (13.6 percent 

and 15.3 percent of solid food input, respectively); thus it is not 

possible to determine whether the difference in proportion of input from 

fruit is a function of the present sample or whether sampling error has 

resulted in aberration in the results from the larger Garbage Project 

sample in 1975. 
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Amount and Type of Food Discarded 

Households in the present study discarded into the trash can 

an average of 5.4 percent by weight of their total estimated solid food 

input. This figure is lower than the estimated 9.7 percent. 8.9 

percent and 7.2 percent discard figures for Garbage Project sample 

households in 1973, 1974, and 1975 respectively. However, the sample 

in the present sgudy contains 31.2 percent of households with garbage 

disposals, while'the Garbage Project sample contains census tracts 

which had an average of only 21.3 percent of households with disposals 

in 1973 (ECHO, 1973). Table 6.62 presents data on the percentage of 

total estimated food input discarded into refuse containers by census 

tract; in tract #40.05, in which 69 percent of sample households have 

disposals, total percentage discard was approximately half what it was 

in the other two tracts. 

Table 6.62. Percentage of Estimated Total Solid Food Input Discarded 
into Trash Cans by Census Tract 

Census Tract 
Number 

Percent of Sample Percent of 
Number of Households with Solid Food Input 
Households Garbage .Disposals Discarded 

11 16 12.5% 6.18% 

38 25 0.0% 6.59% 

40.05 32 68.8% 3.67% 
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The proportion of discarded food in the form of "straight 

waste" (single identifiable items in excess of 15 grams) was signif

icantly higher than that from the total Garbage Project sample, with 

more than 3/4 of the food discard by weight in this form (Table 6.63). 

The proportion of discarded food in the form of "straight waste" was 

significantly higher in tract #40.05 than in the other two tracts. 

Table 6.63. Proportion of Food Discard in the Form of "Straight Waste" 

Percentage of Food Discard in 
Sample the Form of "Straight Waste" 

Garbage Project, Spring 1975 
(195 households) 

Present Study (73 households) 

Tract //ll 

Tract #38 

Tract #40.05 

* Z significant at p <.05, using difference-of-proportions test. 

63.6%. 

76.0%/ 

74.9% 

68.0% 

82.5% 
> 
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The contribution of various food groups to the category 

"straight waste" was in reasonable agreement with the total Garbage 

Project sample for 1975 (see Table 6.64). The only significant 

differences were a lower proportion of straight waste from vegetables 

and a higher proportion from fruits in the present sample — findings 

which parallel those in proportion of food input from these groups. 

Table 6.64. Food Groups as Percentage of "Straight Waste" 

Food Group 

Percentage of "Straight Waste" 
Garbage Project 

1975 Present Study 
195 Households 73 Households 

Selected protein foods 

Vegetables 

Fruits 

Grain products 

Packaged foods 

Sugar and sweets 

Other 

13.5% 8.2% 

35.4% p<05 23.7% 

13.4% p <.05 24.3% 

18.7% 19.5% 

3.1% 3.2% 

7.5% 4.5% 

8.4% 16.6% 
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Table 6.65 presents data on the percentage of estimated input, 

by weight, which was discarded for each food group for the present sample 

and for the total Garbage Project sample for 1975. There were no 

statistically significant differences, although there is a trend for the 

percentages discarded to be lower for the present sample. 

Table 6.65. Percentage of Food Items Discarded 

Food Group 

Percentage of Food Item Discarded 
Garbage Project 

1975 Present Study 
195 Households '73 Households 

Selected protein foods 

Vegetables 

Fruits 

Grain products 

Packaged foods 

Sugar and sweets 

Fats and oils 

5.7% 

7.1% 

14.7% 

7.3% 

2.5% 

6.2% 

6.9% 

2.1% 

4.2% 

7.5% 

3.6% 

2.4% 

2.6% 

3.0% 
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Association of Food Input and Discard 
Patterns with Demographic Variables 

All of the aggregate food input and discard variables were 

compared by ethnic background of the female adult in the household, 

household income, and census tract. For comparison between ethnic 

groups, a Student's "t" test was used. Since garbage disposals are 

concentrated among Anglo households in the sample, only households 

without garbage disposals were included in this analysis in order to 

control for this variable. For comparison among census tracts and 

income groups, a one-way analysis of variance procedure was used 

with household income divided into the following four categories: 

less than $5000/year, $5000-9999/year, $10,000-14,999/year, and 

$15,000/year and more. 

Table 6.66 presents the results of comparison between the two 

ethnic groups for households without disposals. Anglo households 

discarded significantly more of sugar and sweets, including sweet 

pastry products, than did Mexican-American households. There were no 

other significant differences in either estimated input or discard 

variables in spite of a larger household size among the Mexican-American 

group (mean 4.5 persons/household in the Mexican-American group 

compared with 3.4 persons/household in the Anglo group). Thus on a 

per-person basis, both estimated input and estimated discard for all 

variables was less among Mexican-American households than among Anglo 

households. 
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Table 6.66. Comparison of Input and Discard of Food Variables by-
Ethnic Background of Female Adult, for Households without 
Garbage Disposals 

Mean + s.d. (grams) 

Variable 

Anglo 
Households 
(N=15) 

Mexican-American 
Households 
(N=31) 

T 
Value 

Signi
ficance 
of T 

Total Input of solid food 10638*9231 1002414414 .24 n.s. 

Total discard of solid food 79911248 5031 664 .60 n.s. 

Straight waste as 
percent of total discard 685+ 248 743+ 156 .82 n.s. 

Selected protein food input 429613747 458312508 -.27 n.s. 

Selected protein food 
discard 49± 75 38± 64 .54 n.s. 

Grain input 1984±2098 260011287 -1.04 n.s. 

Grain discard 721 103 1041 103 -1.00 n.s. 

Fruit Input 153811441 1017*1260 1.25 n.s. 

Fruit discard 871 109 1481 486 -.66 n.s. 

Vegetable input 236812900 253612398 -.21 n.s. 

Vegetable discard 136± 180 991 78 .76 n.s. 

Packaged food input 6561 591 4971 345 .97 n.s. 

Packaged food discard 161 22 ' 6±" 15 1.91 n.s. 

Sugar and sweets input 847±1168 516+ 395 1.07 n.s. 

Sugar and sweets discard 39± 60 111 18 2.43 <.05 

Fats and oils input 4201 378 4081 207 .14 n.s. 

Fats and oils discard 21± 32 71 15 1.66 n.s. 
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Tables 6.67 and 6.68 show the results of analysis of variance 

by Income and census tract. No significant differences were found 

among Income levels except that discard of fruits and of packaged 

foods was significantly higher among middle-income households ($5000-

14,999/year) than among lower- or higher-income households. Analysis 

by census tract showed that straight waste as a percent of total food 

discard was significantly higher in tract #40.05 than in the other 

two tracts, a finding which is consistent with the results presented 

in Table 6.63. Grain input and fruit waste were lower in tract #40.05 

than in the other tracts. Tract #38 showed a significantly lower 

input of packaged foods (canned and packaged soups, stews, and sauces) 

than the other two tracts. 

Investigation of the Validity of Household Refuse 
as an Index of Household-Level Food Use and Discard 

Correlation of Household Input Estimates for Specific 
Food Items with Reported Frequency of Purchase 

Pearson correlation coefficients were calculated to determine 

whether the reported frequency of purchase of each food item was 

associated with the estimated volume of input of that item into the 

household as derived from refuse. For 28 of the 52 food items compared, 

reported frequency of purchase correlated positively and significantly 

with volume of estimated input from refuse. These food items and the 

correlation coefficients are presented in Table 6.69. Of perhaps more 

interest are those 24 food items for which there was iw significant 

correlation between reported frequency of purchase and estimated volume 
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Table 6.67. Results of Analysis of Variance for Aggregate Refuse 
Variables by Income Levels (N=50) 

Variable F value Significance of F 

Solid food input .88 n.s 

Solid food discard .57 n.s 

Straight Waste as Percent of Discard 2.39 n.s 

Selected protein food Input 2.13 n.s 

Selected protein food discard .12 n.s 

Grain input .90 n.s 

Grain discard .28 n.s 

Fruit input 2.19 n.s 

Fruit discard 3.77 4.05 

Vegetable input i.15 n.S 

Vegetable discard .26 n.s 

Packaged food input .64 n.s 

Packaged food discard 2.76 <.05 

Sugar and sweets input 2.27 n.s 

Sugar and sweets discard .43 n.s 
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Table 6.68. Results of Analysis of Variance, Aggregate Refuse 
Variables by Census Tract (N=73) 

Variable F value Significance of F 

Solid food input 2.54 n.s. 

Solid food discard 2.30 n.s. 

Straight waste as percent of discard 4.72 <.05 

Selected protein food input 2.02 n.s. 

Selected protein food discard 2.10 n.s. 

Grain input 8.09 <.001 

Grain discard 1.66 n.s. 

Fruit input 2.37 n.s. 

Fruit discard 3.77 <.05 

Vegetable input 1.95 n.s. 

Vegetable discard 1.28 n.s. 

Packaged food input 4.09 <.05 

Packaged food discard 1.37 n.s. 

Sugar and sweets input .73 n.s. 

Sugar and sweets discard 2.27 n.s. 



Table 6.69. Correlation of Reported Frequency of Purchase with Estimated Volume of Input from 
Household Refuse in a Five-Week Period 

Items with Significant Positive Correlations 
Significance 

Food Item r Level Items with No Significant Correlation 

Baby formula .67 .̂001 Beef 
Diet foods .50 .̂001 Chicken 
Instant breakfast .50 <.001 Other poultry 
Dark bread .48 <.001 Fish 
Dry cereals, ecology type .48 <.001 Shellfish 
Presweetened cereals .48 <.001 Fresh vegetables 
TV dinners, pot pies .48 <.001 Fresh fruit 
Diet soda ppp .46 <.001 Canned vegetables 
Regular soda pop ,45 <.001 Frozen fruit 
Ice cream, ice milk, Syrup, honey, jam, jelly 
sherbet .48 <.001 Condiments 

Dry cereals, average type .37 <.001 Nuts 
Fruit juice concentrate .37 <.001 Dips, whips 
Cocktail mixes, powdered .34 <.01 Jello, gelatin 
White bread .33 <.01 Candy 
Beer .31 <r.01 Decaffienated coffee 
Powdered fruit drinks .31 <.01 Tea 
Baby cereals .30 <.01 Crackers 
Baby food, jarred .30 <r.01 Cooked cereals 
Salt .29 <.01 Rice 
Peanut butter .29 <.01 Flour 
Eggs .28 <.01 Corn, corn meal and corn 
Meat other than beef .25 <.05 Liquor 
Beans .24 <.05 Vitamin pills 



Table 6.69, continued 

Items with Significant Positive Correlations 
Significance 

Food Item r Level 

Wine .23 <".05 
Frozen fruit .22  ̂.05 
Sugar .22 < .05 
Canned fruit .22 <.05 

Items with No Significant Correlation 
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of Input derived from refuse. Several hypotheses can be advanced to 

explain the lack of correlation between reported frequency of purchase 

and input evidence for individual items; probably all are operating 

to different degrees on different items. 

First, it is possible that input estimates derived from refuse 

are in error. This is especially likely with fresh produce and with 

meat, poultry and fish since these items are often purchased without 

associated packaging or with packaging which does not supply infor

mation on weight and type of product. Second, it is possible that 

reported frequency of purchase is systematically in error. This may 

be the case, for example, with liquor and candy, items which may be 

expected to be subject to a strong reactive bias in an interview 

situation. However, it should be noted that beer, wine and soda pop 

— also items for which there are disapproving cultural norms — 

did show significant correlations between reported frequency of purchase 

and volume of estimated input. A third possibility, and one which 

is probably operating in the case of several items, is that average 

frequency of purchase is so low that five weeks is not long enough 

for evidence of these items to find its way into the trash can in 

significant quantity. A fourth possible explanation is that for 

some items, frequency of purchase and volume of input are in fact 

not correlated. A household which uses a larger amount of a product 

may simply purchase it in larger packages, but no more frequently, 

than a household which uses less. This may be the case, for example, 

for flour, tea, corn meal and corn masa, rice, and cooked cereals — 
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items with relatively long storage times and which are available in 

packages of greatly varying size. 

Of the above possible explanations for lack of correlation 

between reported frequency of purchase and input evidence for the 

items in Table 6.69, only the first poses a serious problem relative 

to the validity of household refuse as a measure of household input of 

food items. The third explanation, that low frequency-of-purchase 

has put some items outside the scope of a five-week study period, 

can be remedied in theory by an adequately large sample size. The 

second and fourth explanations, that reported frequency of purchase 

is inaccurate or that frequency and amount of purchase are not 

correlated for some items, actually strengthen the argument for an 

unobtrusive measure, such as refuse analysis, for measurement of 

consumption of items which are subject to distortion by the interview 

and for which frequency of purchase (a more easily recalled parameter 

than volume of purchase) is not a valid indicator of the amount used 

by a household. 

The possibility that input estimates are in error, however, 

should be taken seriously with regard to the readily distinguishable 

set of fresh, perishable items in Table 6.69. Garbage Project estimates 

of food utilization have always been acknowledged to be weakest in 

the areas of fresh fruit and vegetable input (Harrison et al. 1975). 

It appears that meat, fish and poultry are also often enough purchased 

without informative packaging that input estimates based on refuse 

analysis may be distorted significantly. Detailed study of the weight 
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of these items actually coming into households, by a food record method, 

would have to be undertaken to quantify just how much input estimates 

derived from refuse are in error. 

Correlation of Household Discard of Specific 
Food Items with Reported Frequency of Purchase 

It was hypothesized that households purchasing particular 

food items frequently would discard more of these items than households 

purchasing the same items less frequently. Statistically significant 

correlation coefficients, however, resulted only in the case of three 

items: nuts (r = .44, p̂ >.001), fresh potatoes (r = .39, pC.001), 

and sugar (r = .24, p <.05). 

Evidence for Reactive Bias in Reporting Purchase of Food Items 

Ijikelihood-ratio, chi-square statistics were calculated to compare 

the number of households reporting that they "never" purchase each food 

item and the number of households with no evidence of input of that 

item in household refuse in the five-week study period. Nineteen 

items showed no significant differences: 

Fruit juice concentrate 
Meat other than beef 
Presweetened cereals 
Corn, corn meal, corn masa 
Canned vegetables 
TV dinners, pot pies 
Canned fruit 
Ice cream, ice milk, sherbet 
Diet foods 
Instant breakfast 
Cocktail mixes (liquid and powdered) 
Chips 
Tortillas (flour and corn) 
Wine 
Liquor 
Bread (white and dark) 
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Thirty-seven items showed significantly more households with 

no input evidence in five weeks than households reporting "never" 

buying the items, with chi-square values significant at p<.05: 

Syrup 
Salt 
Condiments 
Nuts 
Baking additives 
Peanut butter 
Beans 
Dips, whips 
Jello, gelatin 
Spices 
Cheese other than cottage cheese 
Eggs 
Beef 
Chicken 
Other paultry 
Fish 
Shellfish 
Take-out meals 
Fresh vegetables 
Fresh fruit 
Frozen vegetables 
Frozen fruit 
Sugar 
Yogurt, sour .cream 
Decaffienated coffee 
Regular coffee 
Tea 
Cocoa, chocolate 
Powdered fruit drinks 
Rice 
Flour 
Dry cereals, average type 
Dry cereals, ecology type 
Pasta 
Other grain 

Most of the items noted above are items for which either a) input esti

mates by present methods of refuse analysis may be faulty, such as 

meat, fish, poultry, take-out meals, fresh produce and eggs* or b) 

purchase is infrequent for most households and might not show up in a 
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period as short as five weeks. Some of the items, notably meat, 

fish, poultry, eggs, cheese, and fresh vegetables and fruit are items 

for which the respondent may have felt some cultural pressure to 

report buying frequently and for which there may therefore be some 

bias in the frequency-of-purchase data. 

Seven food items showed statistically significant or near-

significant differences in the other direction — more households 

reported "never" buying the item than had no evidence of input in 

household refuse over a five-week period (Table 6.70). The claim 

of "never" purchasing a given food item for a significantly larger 

number of households than have no evidence of input of that item 

for five weeks is best explained by the principle of reactive bias 

in the interview situation. Clearly beer, candy, pastries, and 

soda pop are items which prevailing cultural mores condemn as unhealthy 

at worst and a waste of money at best. Since in almost all cases 

the respondent in this interview was the person with personal respon

sibility for most of the family's food purchasing decisions, we may 

assume that the respondent had considerable ego-involvement in the 

reporting of behavior about purchasing food products for which there 

are strong cultural pre- or proscriptions. It seems safe to assume 

that we are seeing, in the case of the above-named items, an example 

of the principle pointed out by Maccoby and Maccoby (1954: 482): 

....when people are being interviewed (or are filling 
out questionnaires) directly concerning behavior about 
which there is a strong expectation of social approval 
or disapproval, and in which there is considerable ego-
involvement, they tend to err in the direction of 
idealizing their behavior. 
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Table 6.70. Food Items for Which Significantly More Households 
Responded that They "Never" Purchase the Item Than 
Had No Evidence of Input in Household Refuse (N=73) 

Food Item 

Number of 
Households 
"Never" 
Purchasing 

Number of 
Households 
with no 
Input Evidence 

Chi-
Square 

Signi
ficance 
Levfel 

Baby food 70 56 19.23 <.001 

Beer 33 16 9.02 <.01 

Baby formula, powdered 73 68 7.11 <.01 

Baby formula, liquid 72 67 4.14 <.05 

(Candy) 26 17 2.69 «.10) 

(Pastries) 12 6 2.32 (<•15) 

(Regular soda pop) 17 10 2.25 (<•15) 
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If this is the case, we may ask why other culturally proscribed 

items — such as wine, liquor, TV dinners, presweetened cereals and 

potato chips — did not show significant differences in the number of 

households reporting no purchases and the number with no evidence of 

input in the refuse. Both liquor and TV dinners did show more house

holds reporting "never" purchasing than with no evidence of input, 

but the difference was not large enough to be statistically significant 

in either case. It may be that wine and presweetened cereals are not 

sufficiently "undesirable" in terms of the respondent's perception of 

cultural norms to provoke a strong biasing of results. 

The situation with baby food is a bit more complex. On the 

surface, it would not seem that there is a strong cultural proscription 

against admitting the purchase of baby food. When we look at the 

composition of the individual households involved, however, we see that 

only six of the 17 households with evidence of input of baby food to the 

household have children under the age of three years. Five of the 17 

households have at least one person over the age of 60, and six house

holds which apparently purchase baby food have neither a child under 

age three nor a household member over age 60. Of the three households 

in the sample which indicated in the interview that they buy baby food 

at least occasionally, all had children under age 3 and none had a 

household member over age 60. 

There are several good reasons why commercially-prepared baby 

food is a sensible choice for elderly persons: it is packaged in small, 

one-portion servings; it is not highly seasoned; the texture ranges 
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from pureed to soft bite-sized pieces in gravy, which may be ideal for 

the person without teeth or dentures or with other mechanical problems 

chewing or swallowing; it requires little or no preparation before 

eating. However, there are also a number of equally good reasons why 

elderly persons might not want to admit, especially to a young inter

viewer, that they purchase baby food for themselves. Being aged in 

this society is a low-status position which carries connotations of 

dependency and idleness in a culture which values productivity and 

independence. 

For households with neither elderly nor very young members, we 

must explain the presence of evidence of baby food input in other ways. 

Possibilities include visiting children (one sample household reported 

babysitting for an infant regularly) and the purchase of commercial baby 

foods for purposes such as the preparation of snacks for older children 

and adults. 

The data on purchase of baby formula is also interesting. Only 

one household reported purchasing liquid baby formula, and none reported 

ever purchasing powdered formula; yet six households had evidence of 

input of liquid formula and five had evidence of the powdered product. 

All of the households with input evidence for baby formula reported 

having children under the age of three years. Two possibilities come 

to mind which could explain the discrepancy. One household reported 

participating in the WIC program, which supplies formula and cereal and 

fruit juice free to infants. Thus formula would have been coming to 

the household without being "purchased." Gifts from charitable agencies 
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or other sources might explain the discrepancy for some other households. 

A second possibility is that these data, too, are subject to reactive 

distortion. The interviewer identified herself as with a survey which 

was concerned with nutrition; the prevailing recommendations given by 

physicians and nutritionists with regard to infant feeding are over

whelmingly in favor of breast feeding. The mother who is breast

feeding an infant may not want to admit buying formula as a supplement 

or for convenience. For an older baby, there may be some feeling of 

wanting the child to appear independent and "grown up" and therefore 

not wanting to admit that he/she is still consuming formula. 

Effects of Household Characteristics which May Bias 
Refuse Data: Garbage Disposals, Pets, Vegetable 
Gardens, Compost Piles 

A major limitation in the use of household refuse as an index 

of food utilization at the household level has been the assumed but 

unquantified effects of the distribution of garbage disposals, vege

table gardens, compost piles, and household pets on the quantity and 

nature of food refuse generated by households. Thus a major purpose 

of the present study was to investigate the effects of these variables 

on aggregate fcefuse variables. 

Garbage Disposals. Table 6.71 presents a comparison of 

aggregate refuse variables for households with and without garbage 

disposals in tract #40.05. Comparison is limited to this tract 

because only two sample households outside this tract reported having 

disposals and these two households differed both in ethnic background 

and income level from those in the relatively homogeneous tract #40.05. 



Table 6.71. Comparison of Aggregate Refuse Variables (Grams per 3 1/2-Day Period) for 
Households with and without Garbage Disposals for Tract #40.05 

Variable 

Mean + Standard Deviation 
Disposals No Disposals 
(N=22) (N=10) t Value Significance of t 

10098±4679 3810*4213 

INPUT VARIABLES:a 

Total solid food input 

Selected protein foods input 4908±2128 3532±1651 

Grain input 

Fruit input 

Vegetable input 

Sugar and sweets input 

Packaged foods input 

Fats and oils input 

1634*1188 124 7± 916 

1686*2649 1979*1568 

2075*2296 1281*1298 

858*1010 570± 48i 

503* 287 522* 228 

397± 267 292* 150 

1.03 

1.81 

.91 

-.32 

1.02 

1.09 

-.18 

1.42 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

DISCARD VARIABLES:1 

Total solid food discard 289± 167 487* 453 

Selected protein foods discard 31* 22 53+ 89 

-1.35 

-.74 

n.s. 

n.s. 



Table 6.71, continued. 

Mean ± Standard Deviation 

Variable 
Disposals 
(N=22) 

No Disposals 
(N=10) t Value Significance of t 

Grain discard 55± 73 68±118 - .39 n.s. 

Fruit discard 36+ 43 72± 81 -1.32 n.s. 

Vegetable discard 68+ 64 96±105 i •
 

VO
 

n.s. 

Packaged foods discard 16± 25 17± 22 - .20 n.s. 

Sugar and sweets discard 13± 25 39± 67 -1.20 n.s. 

Fats and oils discard 16+ 31 26± 38 - .79 n.s. 

a. Total grams of Input evidence estimated from refuse for study period, divided by 
number of pickups for each household. 

b. Total grams of food discarded into trash can for study period divided by ninnber of 
pickups for each household. 
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There were no statistically significant differences, based on 

a student's "t" statistic, between the two groups of households in 

any of the food input or discard variables, although there was a con

sistent trend for discard variables to exhibit lower means for households 

with disposals than for those without. Since the trend is consistent 

and in the expected direction, we may assume that the differences 

might have been statistically significant with a larger sample size. 

Thus it may be appropriate to examine the magnitude of the differences 

for different types of food items. Table 6.72 compares the two 

subsets of households with regard to food discard variables on the basis 

of total estimated input discarded for each food group. Overall, 

households with disposals exhibit about half the estimated percentage 

of food input discarded into the trash can as do households without 

disposals. Different types of foods are apparently affected differen

tially by the presence of disposals. About one quarter of "plate 

scrapings" are apparently consumed by garbage disposals, as are close 

to half of the discard of animal protein foods, fats, fruits, vegetables, 

and grain products and more than three quarters of sugars and sweets. 

There is virtually no difference in rate of trash-can discard of 

packaged foods (soups, stews, sauces) between households with and 

without disposals, perhaps because of a relatively low rate of 

discard of these products by all households and because a larger 

proportion of the discard of these items may go down the drain even 

in households without disposals. 
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Table 6.72. Trash-Can Discard of Food Variables as Percentage 
of Estimated Input for Households with and without 
Garbage Disposals, Tract #40.05 

Variable 

Percentage of Estimated Input 
Discarded into Trash Can 

Households 
without 
Disposals (A) 
(N=10) 

Households 
with 
Disposals (B) 
(N=22) 

(B)/(A) 
as Percent 

Total solid food 5.87 

Selected protein foods 3.63 

Grain products 5.45 

Fruit ' 3.64 

Vegetables 7.49 

Packaged foods 3.26 

Sugar ans sweets 6.84 

Fats and oils 8.90 

"Plate scrapings" 
as percent of 
solid food discard 21.0 

2.86 

2.14 

3.37 

2.14 

4.03 

3.18 

1.52 

4.03 

16.0 

49.0% 

59.0% 

61.8% 

58.8% 

53.8% 

97.6% 

22.2% 

45.3% 

76.0% 
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While it is recognized that the present sample is small, it is 

proposed that a correction factor or approximately 50 percent is 

appropriate to use on food discard data on the census tract level, 

given data on the proportion of households in the tract with disposals. 

The lack of statistically significant differences in discard 

variables between households with and without disposals may be related 

to lack of consistent use of disposals by households which have them. 

Respondents who reported having a garbage disposal were asked to estimate 

what proportion of their household's food waste is ground up in the 

disposal. Of twenty households responding to the question, only two 

(10 percent) reported that they grind up all or almost all of their 

food waste in the disposal. Seven respondents (35 percent) stated 

that they grind up most of their food waste, five (25 percent) estimated 

less than half of their food waste was fed to the disposal, and four 

respondents (20 percent) estimated that very little or none of it was 

disposed of in this manner. Thus while application of a correction 

factor of 50 percent may be valid on a population level, its application 

to individual households is probably not valid because of apparently 

wide variability in extent of use of disposals by households which 

have them. 

Household Pets. It has been reported earlier in this report 

that households with dogs and/or cats did not differ with regard to 

census tract or ethnic background of the head of household from house

holds without dogs or cats. Further, sample households reported feeding 

primarily purchased commercial pet foods to all kinds of pets although 
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table scraps were often mentioned as supplemental food for pets, 

especially dogs and cats. 

Table 6.73 presents the results of comparison of aggregate 

refuse variables for households with and without dogs and/or cats, 

utilizing a student's "t" test. There are no significant differences 

in discard variables between the two groups of households. Thus the 

presence of these pets does not seem, in this sample, to significantly 

affect the amount of food discarded, the proportion of food discard 

In the form of "plate scrapings," or the discard of any particular 

class of food. There are, however, significant differences in total 

input of food and of input of several food groups, with households 

containing pets showing greater amount of input than households without 

pets. These differences are best explained as a function of differences 

in household size, since households with pets in this sample have 

significantly more persons than households without dogs and/or cats 

(Table 6.73). 

Vegetable Gardens. The distribution of vegetable gardens in 

the sample did not vary significantly by census tract or ethnic background 

of the head of household. Table 6.74 compares the refuse variables for 

the nineteen households with vegetable gardens and the 53 households 

without gardens. Although households with gardens showed a lower 

estimated mean input of vegetables, the difference was not statistically 

significant. Discard of vegetables, however, was significantly lower 

in households with gardens than in those without. The lower discard of 

vegetables may be related to the fact that vegetables from home gardens 



Table 6.73. Comparison of Households with Dogs and/or Cats and Those Reporting No 
Dogs or Cats 

Mean ± Standard Deviation3 

Households with Households with 
Dogs &/or Cats No Dogs or Cats 

Variable (N=46) (N=27) t Value Significance of t 

INPUT VARIABLES:0 

Total sdlid food input 11383+6285 

Selected protein food input 4749+2585 

Grain input 2383+1606 

Fruit input 1517±2093 

Vegetable input 2667±2743 

Packaged foods input 597+ 439 

Sugar and sweets input 852±1036 

Fats and oils input 422± 277 

DISCARD VARIABLES:c 

Total solid food discard 583± 861 

Selected protein food 
discard 34± 48 

8226+3851 

4382+2766 

1905±1334 

1012±1112 

1711±1512 

415± 249 

477± 449 

383+ 294 

2.66 

.57 

1.31 

1.34 

1.92 

2.26 

2.26 

.56 

.̂01 

n.s. 

n.s. 

n.s. 

< .05 

< .05 

< .05 

n.s. 

467+ 444 

43± 66 

.75 

-.64 

n.s. 

n.s. 



Table 6.73, continued. 

Mean + Standard Deviationa 

Households with Households with 
Dogs &/or Cats No Dogs or Cats 

Variable (N=46) (N=27) t Value Significance of t 

Grain discard 83+ 99 76+ 87 .27 n.s. 

Fruit discard 119+ 383 67± 191 .77 n.s. 

Vegetable discard 103± 117 87± 81 .67 n.s. 

Packaged food discard 13± 23 14± 22 -.11 n.s. 

Sugar and sweets discard 21± 40 13± 23 1.09 n.s. 

Fats and oils discard 10± 22 16± 28 -1.03 n.s. 

"Straight Waste as a 
percentage of total food 
discard 76.9±17.4 74.1±20.6 -.60 n.s. 

Number of persons 
in the household 4.56 3.26 2.89 <.01 

a. Quantities given in grams per 3 1/2-day period (one refuse pickup) for input and 
discard variables. 

b. Grams of estimated food input to household, derived from refuse evidence, divided by 
number of pickups in study period for the household 



Table 6.73, continued. 

c. Grams of food discard in household refuse, divided by number of pickups in study period 
for the household. 



Table 6.74. Comparison of Refuse Variables for Households with and without Vegetable Gardens 

Mean + Standard Deviation3 

Variable 

Households 
with Gardens 
(N = 19) 

Households 
without Gar
dens (N = 53) t Value Significance of t 

INPUT VARIABLESfb 

Total solid food input 9356*4169 

Selected protein food 
input 4349*1506 

Grain input 1907*1068 

Fruit input 1478±1836 

Vegetable input 1731±1754 

Packaged foods input 409± 258 

Sugar and sweets input 716±1076 

Fats and oils input 389± 256 

DISCARD VARIABLES:c 

Total solid food discard 401+ 380 

Selected protein foods 
discard 30± 42 

10634*6153 

5703*2972 

2321*1659 

1298*1816 

2564±2471 

580* 418 

687* 791 

419* 293 

595± 826 

40+ 60 

-1.00 

- .66 

-1.24 

- .12 

-1.31 

-2.07 

.32 

- .39 

-1.35 

- .72 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

.05 

n.s. 

n.s. 

n.s. 

n.s. 



Table 6.74, continued. 

Mean + Standard Deviation 
Households Households 
with Gardens without Gar-

Variable (N = 19) dens (N = 53) t Value Significance of t 

Grain discard 61± 68 

£
 

00 

102 - .98 n.s. 

Fruit discard 95+ 228 104± 357 - .12 n.s. 

Vegetable discard 66+ 50 110± 117 2.24 <.05 

Packaged food discard 8± 15 15± 25 -1.54 n.s. 

Sugar and sweets discard 6+ 15 23+ 39 -2.60 <.05 

Fats and oils discard 11± 15 13± 28 - .44 n.s. 

"Straight waste" as a 
percent of total solid 
food discard 72.1±21.5 77.1±17.6 1.00 n.s. 

a. Quantities given in grams per 3 1/2-day period (one refuse pickup) for input and discard 
variables. 

b. Grams of estimated food input to household, derived from refuse evidence, divided by 
number of pickups in study period for the household. 

c. Grams of food discard in household refuse, divided by number of pickups in study period 
for the household. 
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may be picked in just the amounts needed at a given time and thus 

there is likely to be less loss from wilting and spoilage since 

vegetables need not be stored for any appreciable period of time 

before use. 

Households with home gardens also showed significantly 

lower input of piackaged foods and lower discard of sugar and sweets 

than households without gardens. Since these food products are not 

directly related to the home production of vegetables, we can only 

speculate on the possible causes of these findings. It seems possible 

that households which maintain gardens may also exhibit other 

differences in utilization and choice of food products, based on 

underlying values and concerns which prompted the planting of a garden. 

Whether economic efficiency or attitudes about the value of growing 

one's own food are responsible for the gardens, a finding of less 

purchase of packaged foods and lower rates of food discard would be 

•logically consistent behaviors. (It should be noted that the trend 

for lower discard of foods among households with gardens is consistent 

for all food groups, although it is statistically significant only for 

sugars and sweets.) 

Compost Piles. Only seven sample households reported keeping 

a compost pile. Table 6.75 presents a comparison of the refuse 

variables for houses with and without compost piles. Houses with 

compost piles showed significantly less total food discard than other 

households, and this difference was accounted for by a significantly 

lower proportion of their food discard in the form of "plate scrapings." 



Table 6.75. Comparison of Refuse Variables for Households with and without Compost Piles 

Variable 

.Mean + Standard Deviation3 

Households with 
Compost Piles 

(N=7) 

Households without 
Compost Piles 

(N=66) t Value Significance of t 

INPUT VARIABLES: 

Total solid food input 8782+2684 

Selected protein foods input 5030±1868 

Grain input 1255± 799 

Fruit input 2298*2595 

Vegetable input 1037±1122 

Packaged food input 510± 229 

Sugar and sweets input 757± 639 

Fats and oils input 360+ 186 

DISCARD VARIABLES:c 

Total solid food discard 313+ 190 

Selected protein foods discard 51± 44 

10367±5914 

4569±2716 

2307*1546 

1228±1692 

2449±2460 

531+ 402 

709± 888 

412± 291 

- .70 

.44 

-1.77 

1.51 

-1.50 

- .14 

.14 

- .46 

n.s. 

n;' 8. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s, 

564± 765 

36± 56 

-2.12 

.67 

<.05 

n.s. 



Table 6.75, continued. 

Variable 

Mean + Standard Deviation 
Households with Households without 
Compost Files Compost Files 

(N=7) (N=66) t Value Significance of t 

Grain discard 57± 45 83+ 98 -1.26 n.s. 

Fruit discard 50± 77 105+340 -1.08 n.s. 

Vegetable discard 69± 57 100±109 - .74 n.s. 

Packaged food discard 30+ 36 11+ 20 1.40 n.s. 

Sugar and sweets discard 10± 14 19+ 36 -1.29 n.s. 

Fats and oils discard 14± 16 12± 26 .24 n.s. 

"Straight waste" as a 
percent of total solid food 
discard 88.7+ 8.8 74.5+18.9 -3.48 <.01 

a. Quantities given in grams per 3 1/2-day period (one refuse pickup) for input and discard 
variables. 

b. Grams of estimated food input to household, derived from refuse evidence, divided by 
number of pickups in study period for the household. 

c. Grams of food discard in household refuse, divided by number of pickups in study period 
for the household. 
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The fact that compost piles appear to make a significant 

difference in these variables, and that compost piles are apparently 

not distributed evenly in the population (all in the present sample 

were in tract #40.05, even though vegetable gardens were not 

concentrated in any one tract), would appear to have implications 

for the interpretation of refuse data on the census tract level. 

The seven households with compost piles represent 9.5 percent of the 

sample, and 21.9 percent of the sample from tract #40.05. If 

composting is as widespread a behavior in nonpoor, predominantly 

Anglo tracts as these data suggest, it should be taken into account 

in interpretation of refuse data. 

Correlates of Inefficiency in Household Food Utilization 

Measures of Inefficiency of Food Utilization 

Two measures of inefficiency in food discard behavior 

(percent of total estimated solid food input discarded into the trash 

can and percent of discarded food in the form of "straight waste") 

and three measures of inefficiency in food choice (total animal 

protein per person, nonnutritive food as a percent of total solid food 

input, and fat as a percent of total solid food input) were calculated. 

It was hypothesized that the two measures of inefficiency would 

correlate positively with one another, that the three measures of 

inefficiency would correlate positively with one another, and that the 

two sets of measures would correlate positively with each other. 

All of these hypotheses were rejected. 
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Table 6.76 presents the correlation matrix for the five measures 

of inefficiency in food choice and discard. The correlation coeffi?-

cients are uniformly small. Only two correlations are statistically 

significant, that between nonnutritive input as a percent of total input 

and fat as a percent of total input, and that between nonnutritive input 

as a percent of total input and percent of discarded food as straight 

waste. But even though these two coefficients were significant, their 

magnitude is sufficiently low that we may conclude that they are 

measuring overlapping areas of behavior only to a minor degree. 

As a further test of the relationship, or lack of it, among the 

five parameters of "inefficiency" measured, the data were subjected to 

a principal factors analysis. Two significant factors were derived 

(Table 6.77), but their Eigenvalues were unimpressively low and 

together they only accounted for a little over half the variance in the 

data. The relatively low factor loadings reinforce the conclusion that 

there is no strong underlying clustering of these five variables. 

Figure 6 presents graphically the distribution of the five variables 

along the two derived factors. 

We may conclude, on the basis of these analyses, that the five 

measures of inefficiency cannot be regarded as aspects of a single 

underlying behavioral set, or even of two sets of behaviors. Four of 

the five variables were selected for use as dependent variables in 

multiple regression analyses. The variable "fat as a percent of total 

solid food input" was excluded from consideration because of its 

correlation with "nonnutritive food as a percent of total food input" 

and the latter's higher factor loading. 



Table 6.76. Correlation Coefficients for Measures of Inefficiency in Food Choice and Discard 

Percent of 
Total Food 
Input Dis
carded 

Percent of 
Total Food 
Discard as 
"Straight 
Waste" 

Animal Pro
tein Input 
per Person 

Nonnutri-
tive Food as 
Percent of 
Total Input 

Fat as 
Percent of 
Total Input 

Percent of Total 
Food Input Discarded 1.00 

Percent of Total 
Food Discard as 
"Straight Waste" 

Animal Protein 
Input per Person 

Nonnutritive Food 
as Percent of 
Total Input 

.14 .10 

1.00 .10 

1.00 

.09 .04 

.20 (p <.05) .06 

.14 .13 

1.00 .27 (p<-05) 

Fat as Percent of 
Total Input 1.00 
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Table 6.77. Results of Principal Factors Analysis on Five Measures 
of Inefficiency3 

Variable Factor 1 Factor 2 

Discard as a percent of total 
estimated solid food input 

Animal protein input per person 

Nonnutritive food input as a 
percent of total food input 

Fat as a percent of total food 
input 

"Straight waste" as a percent of 
total food discard 

Eigenvalue 

Percent of 
variance 
explained 

.04834 

-.23449 

.62814 

.40983 

.27398 

1.41033 

28.2 

-.31109 

.33861 

-.00651 

-.04372 

.45669 

1.22909 

24.6 

a. Varimax rotated factor matrix after rotation with Kaiser normalization. 
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CM 

o (0 u. 
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Factor 1 

1 = Percent of Estimated Solid Food Input Discarded 
2 = Animal Protein Input per Person 
3 = IMonnutritive Food as Percentage of Total Solid Food Input 
4 = Fat as Percentage of Total Solid Food Input 
5 = Straight Waste as Percent of Total Food Discard 

Figure 6. Results of Principal Factors Analysis on Five Measures 
of "Inefficiency" 
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Variables Associated with Measures of 
Inefficiency in Food Utilization 

A stepwise multiple regression analysis showed that the four 

measures of inefficiency used as dependent variables were not predicted 

by the same sets of independent variables, as we might expect given 

the clear separation of these measures in.factor analysis and their 

lack of significant intercorrelation with each other. Results of the 

regression analyses will be presented for each measure of inefficiency 

separately. The prediction equations which gave the greatest level 

of significance for each measure of inefficiency are presented in 

Tables 6.78-6.81. 

Discarded Food as a Percentage of Total Estimated Solid 

Food Input. The score of the respondent on the scale of knowledge of 

criteria for food safety was the only variable which showed a statis

tically significant relationship to discarded food as a percentage of 

total solid food input (see Table 6.78). Households in which the 

respondent scored high on the scale of food safety knowledge discarded 

a significantly smaller proportion of their total food input than other 

households, when the data are controlled for ethnicity, garbage 

disposals, vegetable gardens, educational level of the head of household 

and score of the respondent on the mental health scale. The respondent's 

score on the food safety knowledge scale accounted for approximately 

15 percent of the total variance in percent of food input discarded. 

It is relevant in considering the results shown in Table 6.78 

to consider the relationship of garbage disposals to total food discarded. 



Table 6.78. Multiple Regression Analysis: Best Prediction Equation for Discarded Food 
as a Percentage of Total Estimated Solid Food Input 

Predictor Variable Beta 
Significance 

F Value of E 
Change in 
R Square 

Respondent's score on food safety 
knowledge scale -.53 

Ethnicity of female adult 
(0=Mexican-American, l=Anglo) .26 

Presence of garbage disposal 
(0=absent, l=present) -.17 

Presence of vegetable garden 
(0=absent, l=present) .11 

Educational level of head of 
household -.14 

Score of respondent on mental 
health scale .08 

6.87 .̂01 

1.44 

.98 

.47 

.46 

.26 

.24 

.33 

.50 

.50 

.61 

.15 

.04 

.06 

.00 

.01 

.01 

Multiple R = .52, R2 = .28 
F value of multiple R = 2.35, p<.05. 

a. Standardized partial regression coefficient. 
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Households with disposals (compared to those without disposals in the 

same census tract) showed consistently lower mean discard of all items 

and of total solid food, but the comparison was not statistically-

significant (see pp. 162-167); If we may assume, because of the 

consistency of differences in mean discard shown by comparison of 

households with and without disposals in the same census tract, 

and on logical grounds, that disposals do decrease the percentage 

of food input found in the trash can, then we may assume that for 

this sample, the respondent's score on the food safety knowledge 

scale and ethnic background of the female adult in the household both 

had effects on total percent of food input discarded, and both of 

these variables were stronger predictors than the presence. of: 

garbage disposals. If the relationship of ethnicity to percent of 

food discarded is real, it shows that households in which the adult 

female is Anglo tend to discard a greater proportion of their food 

resources than households in which the adult female is Mexican-

American, and that this relationship is not a function of a corre

lation of ethnicity with garbage disposals, educational level, 

vegetable gardens, mental health score, or scores on the food safety 

knowledge scale. 

Another feature to be noted relative to Table 6.78 is that 

only 28 percent of the total variance in percentage of food input 

discarded is explained by the equation. Thus we must conclude that 

while the respondent's score on the food safety knowledge scale is 

significantly related to percentage of food discarded, and that garbage 

disposals and ethnicity may also be related, almost three-quarters of 
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the variance is accounted for by factors other than the ones 

considered in this study or by random variation. Of particular 

interest is the list of variables which showed no significant 

association with percent of food discarded: household income,. 

educational level of the head of household, vegetable gardens, 

compost piles, pets, number of persons in the household, nutrition 

knowledge, or scores on the mental health and environmental attitude 

scales. 

"Straight Waste" as a Percent of Total Food Discard. "Straight 

waste" as a proportion of total food discarded was selected as a measure 

of inefficiency because of its known variability in the Garbage Project 

sample and the assumption that this form of waste may be more susceptible 

to directed change in behavior than the smaller quantities operationally 

defined here as "plate scrapings" (Rathje 1974). It was hypothesized 

that garbage disposals would significantly increase the proportion of 

straight waste due to selective use for the type of discard which falls 

into the category of "plate scrapings." 

Table 6.79 shows that garbage disposals entered the regression 

equation at the 7th step, and that the contribution of this variable to 

the equation was not statistically significant. Three variables did 

make significant contributions, however. Ethnic background of the female 

adult was the strongest contributor to the regression equation, with 

the proportion of food discard as straight waste being higher for 

households in which the female adult was Mexican-American than for those 

in which she was Anglo. This would seem to indicate that the higher total 



Table 6.79. Multiple Regression Analysis: Best Prediction Equation for "Straight Waste" 
as a Percent of Total Food Discard 

Predictor Variable Betac 
Significance Change in 

F Value of F 8. Square 

Ethnic background of female adult 
(0=Mexican-American, l=Anglo) -.52 

Educational level of head of 
household .43 

Respondent's score on environmental 
attitude scale -.28 

Presence of vegetable garden 
(0=absent, l=present) -.23 

Household income \ .30 

Number of persons in the household -.23 

Presence of garbage disposal 
(0=absent, l=present) .17 

Presence of dog(s) or cat(s) in 
the household (0=absent, 
l=present) .01 

6.77 

4.56 

3.86 

2.48 

2.29 

2 .22  

1.25 

.00 

.̂01 

<.05 

.̂05 

.13 

.14 

.15 

.27 

.95 

.01 

.08 

.11 

.06 

.09 

.02 

.07 

.00 

Multiple R = .67, R2 = .44 
F value of multiple R = 3.19, p<.01. 

a. Standardized partial regression coefficient, 
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percentage of food input discarded by Anglo households is accounted for 

in large part by an increase in the amount of "plate scrapings." 

Mexican-American households, then, either generate relatively less of 

this type of food waste or dispose of it in some way other than in the 

trash can. Since garbage disposals and compost piles are concentrated 

among Anglo households in this sample and the presence of pets is not 

significantly related to ethnicity, we can assume that the difference 

is accounted for by the generation of less of the type of discard we 

call "plate scrapings" by Mexican-American than by Anglo households. 

The next most important variable in the equation was educational 

level of the head of the household, with higher levels of education 

associated with a higher percentage of food discard as straight waste. 

This relationship is independent of the correlation of education with 

ethnicity or income. 

The score of the respondent on the environmental attitude scale 

accounts for the greatest percentage of the variance of any single 

variable in the equation (10.8 percent), although the statistical 

significance of inclusion of this variable in the equation is marginal. 

If the relationship is real, households in which the respondent scored 

high on the environmental attitude scale discarded a lower percentage 

of their total food discard as straight waste than households in which 

the respondent scored lower on the attitude scale. 

The multiple correlation coefficient for this equation is .67 

and the F value is clearly significant, with 44 percent of the variance in 

the dependent variable explained by the combination of independent 

variables in the equation. 
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Animal Protein Input to the Household per Person. Table 6.80 

presents the best prediction equation which could be generated for 

the dependent variable "estimated animal protein input to the household 

per person". A multiple correlation coefficient of .73 was obtained, 

indicating that more than half the variance in the dependent variable 

is accounted for by the variables in the equation, and the equation is 

statistically significant at the p«cf.0001 level. The equation states 

that households with lower animal protein input per person were those 

with vegetable gardens and which reported recycling at least one type 

of item, when household size, ethnicity, and income are controlled in 

the equation. 

Nonnutritive Food Input as a Percent of Total Food Input. 

Table 6.81 presents the results of multiple regression analysis for 

the dependent variable "nonnutritive food as a percentage of total 

food input". The only independent variable which was significantly 

related to this dependent'variable was the respondent's score on the 

environmental attitude scale, which accounted for approximately eight 

percent of the total variance in the dependent variable. Inclusion 

of any other variable decreased the significance of the overall 

F value. 



Table 6.80. Multiple Regression Analysis: Best Prediction Equation for Estimated Animal 
Protein Input to the Household per Person 

Predictor Variable Beta 
Significance Change in 

F value of F R Square 

Presence of vegetable garden 
(l=present, 2=absent) .63 

Reported recycling behavior 
(0=no recycling; l=some 
recycling) -.33 

Number of persons in the 
household -.13 

22.17 

9.29 

2.83 

<.0001 

<.004 

<.10 

.37 

.11 

.03 

Ethnic background of female 
adult (0=Mexican-American, 
l=Anglo) -.14 

Total household income -.14 

1.73 

.94 

.11 

.34 

.02 

.01 

Multiple R = .73, R2 = .53 
F value of multiple R = 8.44, p <.0001 

a. Standardized partial regression coefficient 



Table 6.81. Multiple Regression Analysis: Best Prediction Equation for Nonnutritive Food 
as a Percentage of Total Food Input 

Significance Change in 
Predictor Variable Beta F value of F R Square 

Respondent's score on the 
environmental attitude 
scale -.23 3.97 <.05 .08 



CHAPTER 7 

CONCLUSIONS AND IMPLICATIONS 

Food Utilization Patterns among Sample Households 

Previous Garbage Project reports have relied on the income 

and ethnic characteristics of households in census tracts as 

explanatory variables in dealing with differences among tracts 

in food input and discard findings (Harrison et al. 1974). The 

present study offers the opportunity to study, on a small sample, 

the effects of these variables and others on individual households' 

patterns of food utilization. 

Income 

The lack of association of household income, apart from 

its correlation with ethnicity, with major aspects of food utilization 

in this sample is striking. Middle-income households (incomes between 

$5000 and $14,999 yearly) exhibited significantly greater discard of 

packaged foods than households with lower or higher incomes; no other 

statistically significant differences in aggregate refuse variables 

(input or discard) were found among households with incomes below 

$5000, between $5000 and $14,999, and over $15,000. Interview data, 

however, elicited reports of more frequent purchase of several specific 

food items (diet soda pop, dry cereals, cheese, decaffienated coffee, 

"soft" margarine, liquor, wine, meats other than beef, frozen vegetables, 

191 
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dark bread, and take-out meals) among households with higher incomes. 

All of these items, with the possible exception of cheese, are 

relatively more expensive than their culturally logical substitutes 

and thus might be expected to be income-related. The lack of 

association of aggregate refuse variables (total food input and discard, 

and input and discard of aggregate food categories such as fruits, 

vegetables, grains, animal protein foods, etc.) with income indicates 

that differential food utilization patterns between higher- and 

lower-income households in this sample are primarily in the area of 

substitution of a cheaper item within an aggregate category rather 

than substitution of one aggregate category for another (such as 

grains for animal foods). 

The synchronic nature of the present study, of course, 

obscures possible relationships of income to changes over time in 

food consumption patterns. Previous analyses of Garbage Project 

data (Harrison et al. 1974) have noted that changes over time have 

not been uniform with respect to cpasus tracts with differing income 

characteristics. Specifically, the significant decline in input of 

animal protein foods between 1973 and 1974 in Project census tracts 

did not include any of the totally nonpoor tracts which were sampled. 

Finally, it must be borne in mind that a combination of small 

sample size and large variation in the parameters measured (input and 

discard of foods) may have obscured real differences among households 

due to income level. 
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Ethnicity 

Ethnicity, defined as the self-identified ethnic background 

of the female adult in the household, was associated with several 

differences in food utilization patterns. Mexican-American households 

reported a number of behaviors which may be interpreted as culturally 

traditional food behavior. They reported more frequent purchase than 

Anglo households of lard, solid shortenings, flour tortillas, corn 

products including corn masa, flour, salt, and meats other than beef. 

They reported more food input to the household in the form of gifts 

from friends and relatives than Anglo households (all of the eight 

households reporting regular receipt of food as gifts were Mexican-

American) . Eighty percent of the Mexican-American households in the 

sample reported either making their own tortillas or receiving them 

regularly from a relative. Refuse analysis showed a significantly 

lower discard of sugar and sweet baked goods for Mexican-American 

than for Anglo households; no other significant differences in 

aggregate refuse variables were found. 

Household Size 

Independently of ethnicity and income, larger households 

reported more frequent purchases of items which would indicate greater 

reliance of "from-scratch" cooking, particularly baking, than smaller 

households. 
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Validity of Household Refuse As an Index of 
Hotisehold-Level Food Use and Discard 

Correlation of Reported Frequency of Purchase with Evidence 
of Input and Discard Derived from Household Refuse 

Frequency of purchase of food items, as reported by the respon

dent, was positively correlated with estimated volume of input of that 

food item to the household as derived from refuse evidence for 28 of 53 

food items. Those food items for which frequency of purchase did not 

significantly correlate with volume of input estimated from refuse fall 

into four categories: 1) Fresh, perishable products such as meat, fish, 

poultry, fresh fruit and fresh vegetables; 2) Items which because of 

relatively strong cultural proscriptions may be under-reported, such as 

liquor and candy; 3) Items for which frequency, of purchase is very low 

and for which evidence of input is unlikely to show up in refuse on a 

small sample in a five-week period, such as vitamin pills; and 4) Items 

with relatively long storage times and varying size of packages, such 

as flour, rice, tea, corn meal and cooked cereals. Only the first 

category poses serious questions as to the validity of household refuse 

as an index of food input to households. Meat, poultry, fish, and 

fresh produce are often purchased without informative packaging, and 

it has been previously acknowledged that estimates of input of these 

food items based on household refuse are less reliable than estimates 

of other food items (Harrison et al. 1975). It would be worthwhile to 

undertake a detailed study, by a food record method, of the actual 

weight of these items coming into households and the evidence of input 

of the items which shows up in household refuse. 
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Only a few food items showed a significant correlation of 

amount discarded with reported frequency of purchase; thus we may 

conclude that for most food items quantitative discard is not related 

significantly to frequency of purchase, assuming that the household 

purchases the item at least occasionally. 

Comparison of the number of households which reported 

"never" purchasing various food items with the number of households 

which exhibited no evidence of input of the item over a five-week 

period indicated that for beer, candy, pastries, soda pop, baby 

food and baby formula there is probably a strong bias operating in 

favor of reporting that the items are "never" purchased. For beer, 

candy, pastries and soda pop, it is logical to assume that the 

respondent was reacting to cultural values which proscribe the 

consumption of these items. The strongest apparent bias, however, 

was in the case of baby food. Some of the households which apparently 

used baby foods but reported never purchasing them contained no 

young children but did include one or more persons over the age of 60. 

Thus we may speculate that elderly people may purchase baby food 

for their own use but may be reluctant to admit using it when 

interviewed. Under-reporting of the use of baby formula is more 

difficult to explain, since all the households which apparently used 

formula but did not report purchasing it did have infants in the 

household. Acquisition of formula other than by purchasing it (such 

as through government programs) and cultural pressures in favor of 

breast-feeding may account for the under-reporting of formula purchase. 
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Effects of Garbage Disposals, Pets, Vegetable 
Gardens, and Compost Piles on Refuse Data 

Comparison of ten households without disposals and 22 households 

with disposals in tract #40.05 revealed no signitifant differences in 

food input to the households. Food discard was quantitatively consis

tently less for households with disposals, but the amount of individual 

household variability resulted in a lack of statistical significance 

for any of the differences. Nevertheless, the households with disposals 

discarded only about 49 percent as much food into the trash cans as 

did households from the same census tract without disposals. The 

difference was greatest for sugars and sweets and for fats and oils and 

least for packaged foods. Thus it seems reasonable, in interpreting 

food discard data from household refuse, to apply a correction factor of 

approximately 1.5 times the proportion of households with disposals in 

a given census tract. Such correction factors, however, are probably 

only valid on the level of groups of households. Individual households 

reported great variability In the amount that they use their disposals. 

The distribution of dogs and cats did not vary in this sample 

by census tract or ethnic background of the head of household. 

Further, there were no statistically significant differences in food 

discard variables between households with and without these pets. 

Pet owners in this sample reported primarily feeding commercial pet 

food to their pets, and while table scraps consumed by pets may make 

some difference in the level of apparent food discard of households 

the quantity is probably not large and is apparently not concentrated 

in one area of the city. 
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Vegetable gardens were also distributed randomly in the sample 

with regard to census tract and ethnicity. Households with gardens 

showed significantly lower discard of vegetables, lower input of 

packaged foods and lower discard of sugar and sweets than households 

without gardens. 

Households with compost piles showed significantly lower 

amounts of food discard, primarily "plate scrapings," than other 

households. Compost piles were kept by seven households in the 

sample (almost 10 percent) and were located exclusively in tract #40.05. 

Since composting does apparently make a difference in apparent 

food discard derived from refuse data, and since composting appears 

to be primarily confined to the Anglo, nonpoor households in this 

sample, the distribution of compost piles should be taken into 

consideration in future interpretations of food waste data from 

household refuse. 

Efficiency in Food Utilization Patterns 

The four measures of inefficiency which were used exhibited a 

striking lack of correlation with one another. Discard of food as 

a percentage of estimated total household food input, percentage of 

food discard as "straight waste," animal protein input per person, and 

nonnutritive food input as a proportion of total food input appear to 

be quite separate phenomena, do not vary together, and may therefore 

not be regarded as aspects of a single behavioral complex. Further, 

they are predicted by different sets of independent variables and 
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half or more of the variability in each of these measures of inefficiency 

is unaccounted for by any set of independent variables measured in 

this study. 

These findings have implications for programs of directed 

change, if they are undertaken. First of all, it is clear from the 

data presented here that household-level inefficiency in food resource 

utilization, as measured by the parameters calculated here, is not a 

single, tightly-knit set of behaviors. There is no reason to think 

that a change in one of the behavioral variables measured will have 

any effect on the other types of inefficiency. Secondly, the findings 

that cognitive, attitudinal and behavioral variables did correlate 

significantly with measures of inefficiency and in some cases were 

stronger predictors than more stable variables such as income and 

household size indicates that such behaviors may be amenable to 

relatively rapid change. 

Proportion of Household Food Resources Discarded 

The significant association of the respondent's score on the 

food safety knowledge scale with the total percentage of the household 

food supply discarded provides a rationale for providing information on 

this subject in order to reduce total food waste. It is interesting 

to note that food discard in this sample was unrelated to nutrition 

knowledge (as measured here) and to formal educational level of the 

head of the household. Presumably, knowledge of when food is safe 

to eat and when it should be thrown out is acquired apart from the 

formal educational system. Independent of the association with food 
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safety knowledge, and independent of household Income, ethnic background 

may be an important predictor variable for percent of food resources 

discarded with Anglo households being less efficient in this regard 

than Mexican-American households. This finding is consistent with 

previous Garbage Project analyses which have concluded that census 

tracts which are predominantly Mexican-American discard less food 

than those which are predominantly Anglo (Harrison et al. 1974). 

The present study makes it clear that the association with ethnicity 

is not due to the association of ethnicity with income but is rather 

a separate phenomenon and therefore more likely to be the result of 

culturally-derived food habits than of economic necessity. 

"Straight Waste" 

Percentage of discarded food as "straight waste" also showed 

a significant and strong association with ethnic background of the 

female adult in the household, with Mexican-American households 

throwing out a significantly higher proportion of food discard as 

"straight waste" than Anglo households. To look at this finding 

another way, Mexican-American households discarded proportionally 

less of the type of food discard we have called "plate scrapings" 

than Anglo households, independent of the effects of vegetable 

gardens, pets, disposals and compost piles. Since the latter 

variables are those which would logically be expected to be responsible 

for alternate methods of disposing of "plate scrapings" other than 

in the trash can, we may assume that Mexican-American households 
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generate significantly less of this type of food waste than do Anglo 

households. Since the association is independent of household income, 

we may conclude that some culturally-derived behavioral pattern may 

be operating. This difference may be accounted for by a different 

pattern of meal planning and preparation in Mexican-American households 

in which it is common for the same food (especially staple foods 

such as tortillas, beans, or rice) to be served at several meals in 

succession and in which the concept of "leftovers" may not have the 

undesirable connotation it has in many Anglo homes. 

The positive association of educational level of the head of 

household with proportion of food discard as "straight waste" would 

seem to suggest that attempts to decrease the amount of "straight 

waste" among consumers will be most effective if directed at those 

segments of the population with relatively high educational levels. 

The other variable significantly associated with "straight 

waste" was the respondent's score on the environmental attitude 

scale, with a score indicating greater acceptance of personal 

responsibility for the environment being correlated with a smaller 

proportion of food discard as "straight waste." Thus programs 

designed to appeal to a sense of environmental responsibility may be 

expected to have a positive effect on the reduction of "straight 

waste." 

These findings, then, would seem to suggest that programs 

designed to bring about a decrease in household-level food discard 

could profitably include the provision of information on when food is 

safe and when it should be discarded, reinforcement of attitudes of 
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personal responsibility for the environment, and further study and 

building upon the apparently efficient food utilization patterns of 

the Mexican-American subculture. 

Other Measures of Ecological Efficiency of Food Utilization 

Variation in efficiency of food choice, as measured by the 

amount of animal protein purchased per person and by nonnutritive 

food as a proportion of total food input to the household, was also 

predicted more strongly by behavioral and attitudinal factors than be 

more fixed, unchanging characteristics of households. The respondent's 

score on the enviornmental attitude scale was the only variable 

significantly correlated with the proportion of household food input as 

nonnutritive items. The strongest predictors of variability in 

animal protein purchased per person were the presence of vegetable 

gardens and recycling behavior. 

Implications 

The data collected in the present study point to knowledge of 

food safety, attitude toward the environment, and underlying cognitive 

and attitudinal factors which lead to behaviors such as home production 

of food and recycling behavior as important in determining the efficiency 

of household-level food utilization strategies. 

However, at least half the variability in all of the parameters 

of efficiency measured was unaccounted for by any set of variables 

measured in this study. It is probable that variability in the 

efficiency of food choice and utilization is the result of a complex 

network of behaviors which are directed toward maximizing parameters 
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other than efficiency of resource utilization — such as catering 

to individual likes and dislikes, purchasing what can be stored, 

carried, or paid for conveniently, and/or provision of food which 

meets the family's culturally-derived standards of acceptability 

in terms of freshness and variety. Even though a high rate of food 

discard may be maladaptive in terms of the population's utilization 

of food resources, or even in terms of an individual household's 

economic resources, it is unrealistic to expect change in these 

behaviors unless the changes are consistent with meeting other, 

more conscious goals of food choice and food handling behavior. 

In this context, it may be helpful to consider Williams' 

(1966) point regarding adaptation and adaptive mechanisms. He points 

out that it is important to distinguish between the goals of an 

adaptation and any incidental effects it may have on the population. 

For lack of making this distinction, many probably irrelevant 

behaviors and characteristics are mislabeled "adaptive" under the 

assumption that teleology always makes sense. An example of 

misattributed adaptation is the case of a fox on its way to the 

henhouse for the first time after a heavy snowfall. It makes a 

path through the snow, and on subsequent trips uses that path thus 

saving time and energy. The fox's feet are adaptive for running and 

walking, but there are no grounds for assuming that they are adaptive 

for efficient trail-blazing. The fact that they actually do blaze a 

trail is an accident as far as the fox's feet are concerned (Williams 

1966: 12-13). 
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Alland and McCay (1973: 767), In a paper on the concept of 

adaptation In cultural and biological evolution, point out that 

Random behaviors are bound to occur in the cultural stream. 
Some of these may have reward value (i.e., they are adaptive). 
Seen in this light, cultural adaptation need not be a 
conscious process. Shaping (natural selection) can occur 
without subjective awareness. This does not mean, however, 
that all depends upon random behavior. Humans, because 
they think, may be stimulated to think about enviornmental 
problems. 

....Theory construction may increase the speed of adaptation. 
The discovery of penicillin was accidental, but observations 
and theory based on this discovery rapidly led to the 
development of many other antibiotics. Theories can, however, 
retard adaptation as well. Poor theories may produce blocks 
to the solution of very simple problems. In such cases 
parts of the behavioral stream that are not tied to some 
specific theory may adapt more rapidly than those that are. 

It appears that a good deal of the behavior which results in 

efficiency and inefficiency in food choice and handling, from the 

ecological point of view, is randomly distributed at least with 

respect to the variables which were measured in this study. 

The proportion of the variance which is not random seems to be 

best predicted by behavioral, cognitive and attitudinal variables 

rather than by more fixed demographic characteristics such as 

income and household size. Thus the portion of the behavioral 

stream which results in variability in efficiency, from a resource 

utilization point of view, may be subject to relatively rapid 

change through increased awareness and education, particularly 

if such changes do not conflict with maximization of other values 

and priorities which are related to food choice and utilization. 
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Further research is needed to determine whether short- or 

long-range changes in the direction of increased efficiency of 

food choice and utilization at the household level can be brought 

about by planned change programs. 

The magnitude of the potential effect of small changes in 

domestic food discard can be seen if we speculate upon the effect 

on the total energy usage for the country. If we accept Pimentel's 

(1976) estimate that 15 percent of the U.S. daily consumption of 

0.155 barrels of fossil fuel per capita is due to the food production 

and distribution system, and if 10 percent, approximately, of the 

household-level food supply is discarded into landfills and sewers 

(a conservative estimate based on total Garbage Project data for 

the last several years), then about 1.5 percent of the U.S. energy 

consumption, or .002 bairels of fossil fuel per capita per day, 

or 400,000 barrels per day for a nation of 200 million people, 

are being wasted in this manner. A decrease of even a relatively 

small proportion in food discard could, then, result in a significant 

energy savings. Data from the present study indicate that some 

households achieve significantly lower discard rates than 10 percent. 

One tract in the present study, with no garbage disposals in the 

sample, discarded food at a rate of slightly over 6 percent. Certainly 

a reduction to this level might be achievable, and it is worth further 

study to determine whether an overall change in this direction can be 

achieved. 



APPENDIX A 

THE INTERVIEW SCHEDULE 

The questions and response categories comprising the 

interview schedule are reproduced verbatim in this appendix. 

The original interview layout is not preserved because of the 

difficulty of reproducing it in 8 1/2 by 11-inch format. 

Rather than reproducing the interview schedule twice, the English 

and Spanish versions of each question are presented together, with 

the Spanish immediately following the English either on the next 

line or in parentheses on the same line. In most cases, response 

categories have not been translated into Spanish since the 

recording of responses was done by the bilingual interviewer. In a 

few cases, in which it was felt that the exact wording of response 

categories might be significant, the Spanish version is also 

included. Instructions to the interviewer are given in English only. 

Items #298-326, which comprise the attitude and knowledge 

scales, include some items which were not used in the final scales. 

They are included here in order to preserve the order and context 

in which the items were administered. 
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Household Code Date 

Census Tract Block Code 

1. Result 
1. Household refusal 
2. Vacant 
3. Extended absence 
4. Not home 
5. No such dwelling unit 
6. Vacant trailer space 
7. Other (specify) 
8. Interview not completed by respondent 
9. Ineligible respondent (e.g., person too young) 
10. Completed 
11. Completed but out of sample period 
12. Lost interview 
13. Appointment made 
14. Broken appointment 
15. Interviewer refused to interview household 

2. Number of people in the household: 

RECORD OF CALLS TO COMPLETE THE INTERVIEW 

Call Number 1 2 3 4 5 

Date 

Time of Day 
(24-hour clock) 

Result 

Comments: 



What is the first name of the head of this household? (CONTINUE 
WITH OTHER HOUSEHOLD MEMBERS AND ASK) Is there anyone else? 
Anyone temporarily away, any baby not previously mentioned? 
(Circle name of respondent) 

Questions #3 through //18 are asked for each household member. 

3. How is related to the head of this household? 

iQue parentesco tiene al jefe de esta casa? 

4. What sex is ? 

iQue es su sexo? 

.1̂ . Male 
2. Female 

5. What is the ethnic or nationality background of each person in 
the household? 

&Que es la nacionalidad de-cada persona en la casa? 

1. White (not of Spanish descent) 
2. Mexican (includes Mexican, Mexican-American, Chicano/a, 

Spanish-American, Hispano-American) 
3. Black or Negro 
4. Oriental 
5. American Indian 
6. Other: 
7. Don't Know 

6. When was born? 

iCuando nacio? 

Month/Day/Year 

7. What is marital status? 

tQue es su estado civil? 

1. Married 
2. Never married, single 
3. Separated 
4. Widowed 
5. Divorced 
6. Other: 
7. Don't Know 
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8. What is the highest grade or year of school ever 
attended? 

iHasta que grado de la escuela asistio ud.? 

9. Has had any other schooling or training? 

£Ha tenido otra clase de ensenanza or entrenamiento? 

1. Yes 
2. No 
3. Don't Know 

10. What type of training? 

iQue clase de entrenamiento? 

11. Where does usually receive medical care? 

iPor lo general donde recibe su atencion medica? 

1. M.D. or D.O., general 
2. M.D. or D.O., specialist 
3. Chiropractor 
4. Physician, unspecified 
5. Emergency room 
6. Outpatient clinic (hospital) 
7. Private clinic 
8. Company clinic 
9. Health department (clinic) 
10. VA hospital/clinic 
11. Military hospital/clinic 
12. Other: 
13. Never saw a doctor 
14. Don't Know 

12. How many meals and snacks did eat yesterday? 

iCuantas comidas comio ayer? 

(specify number) 

13. How many meals per week does eat on the average away from 
home (other than food from the home)? 

Por lo general, iCuantas comidas come fuera de la casa 
cada semana? 
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1. 1 or None 
2. 2 to 5 
3. 6 to 10 
4. 11 to 15 
5. 16 to 20 
6. More than 20 
7. Don't Know 

14. In general, would you say that 's diet is excellent, good, 
fair, or poor? 

• 
£En general, diria que la dieta de es excelente, buena, 
regular, or deficiente? 

1. Excellent 
2. Good 
3. Fair 
4. Poor 
5. Other 
6. Don't Know 

15. Does need to follow a special diet? 

iNecesita seguir una dieta especial? 

1. Yes 
2. No 
3. Don't Know 

16. What is the main reason for the diet? 

6Cual es la razon principal por la dieta? 

1. To lose weight 
2. To gain weight 
3. (Peptic) ulcer 
4. Diabetes 
5. Pregnancy 
6. Weight control 
7. Heart disease 
8. Gall bladder 
9. Allergy 
10. Other: 
11. Don't Know 

17. Did a doctor prescribe the diet? 

iHa prescribio un medico? 

1. Yes 
2. No 
3. Don't Know 
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18. Is on the diet now? 

iSigue la dieta ahora? 

1. Yes 
2. No 
3. Don't Know 

Questions #19 through 38 were asked for the respondent only. 

Now I am going to ask about different troubles and complaints people 
have. (SHOW CARD A). Please answer each question using the response: 
Nearly All the Time, Pretty Often, Not Very Much, Never. 

19. Have you ever had any trouble getting to sleep or staying asleep? 

iHa tenido Ud. prbblemas tratando de dormir? 

1. Never 
2. Not very much 
3. Pretty <3ften 
4. Nearly all the time 
5. Don't Know 

(£he above response categories were also used for questions 
#20-24.) 

20. Have you ever been bothered by nervousness, feeling fidgety 
and tense? 

iHa sido molestado por los nervios? 

21. Are you ever troubled by headaches or pains in the head? 

iTiene dolores de cabeza? 

22. Do you have a loss of appetite? 

iTiene una perdida de apetito? 

23. How often are you bothered by having an upset (sour, acid) stomach? 

iCada cuando tiene el estomago revuelto? 

24. Do you find it difficult to get up in the morning? 

iLe hace dificil levantarse en la manana? 



(SHOW CARD B.) Please answer these questions using the following 
response: Many Times, Sometimes, Hardly Ever, Never. 

25. Has any sickness affected the amount of work you do? 

iLe ha afectado una enfermedad en cuanto el trabajo que hace? 

1. Never 
2. Hardly ever 
3. Sometimes 
4. Many times 
5. Don't Know 

(The above response categories were used for questions 
#26-34.) 

26. Have you ever been bothered by shortness of breath when not 
exercising or working hard? 

<S.a sido molestado por una resperacion dificultosa cuando 
no eata haciendo ejercicios or trabajando duro? 

27. Have you ever been bothered by your heart beating hard? 

&a sido molestado por un latido fuerte de su corazon? 

28. Do you ever drink more than you should? 

6 Toma mas de lo que debe? 

29. Have you ever had spells of dizziness? 

&a tenido vertigo? 

30. Are you ever bothered by nightmares (bad dreams) that frighten 
or upset you? 

iTiene pesadillas que le asustan or que le intranquilizan? 

31. Do you tend to lose weight when something important is bothering 
you? 

tSabe perder peso cuando algo importante le esta molestando? 

32. Do your hands ever tremble enough to bother you? 

iLe tiemblan las manos lo suficiente para molestarle? 
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33. Are you troubled by your hands sweating so that they feel 
damp and clammy? 

£Se siente molestado por tanto sudor de las manos que se 
slenten humedas? 

34. Have there been times when you couldn't get things done because 
you couldn't get moving? 

£Han habido ocaciones cuando no pudo realizar ciertas cosas 
por falta do organizacicSn personal? 

For the following questions, please answer Yes or No. 

35. Do you feel that you are bothered by all sorts of pains and 
ailments in different parts of your body? 

ISe siente molestado por dolores en diferentes partes del 
cuerpo ? 

36. For the most part, do you feel well enough to do the things that 
you would like to do? 

iPor lo general se siente suficientemente bien para hacer 
las cosas que quiere? 

,37. Have you ever felt that you were going to have a nervous 
breakdown? 

£Se ha sentido que iba a tener una crisis nerviosa? 

38. Do you have any particular health problems at present? 

Âctualmente, tiene ciertos problems fisicos o de la salud? 

39. INTERVIEWER: Is respondent a female who is over 15 and under 
45 years of age? 

1. Yes (Ask question 40) 
2. No (Go to question 60) 
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40. Are you using any of these methods to prevent pregnancy? 

I Utillza Ud. cualesquier de estos metodos anticonceptivos? 

40. Pregnant 
41. The pill 
42. Diaphragm 
43. Rubber or condom 
44. Foam (vaginal foam) 
45. Jelly, cream, sponge, or suppositories 
46. Coil, loop, IUD (intrauterine device) 
47. Washing self out or douching 
48. Rhythm or safe period 
49. Withdrawal 
50. Woman having an operation 
51. Man having an operation 
52. Abortion 
53. Something else (what?) 
54. No method - trying to have children 
55. No method for other reasons 
56. Doesn't apply 
57. Don't Know 

5B. Where did you get this information or service? 

. Sonde obtuvo esta informacion? 
! 

59., During the past 12 months, have you had a general medical or 
physical examination when not sick or pregnant? 

D̂urante los ultimos 12 meses ha tenido un examen medico 
general cuando no ha estado enferma or embarazada? 

1. Yes 
2. No 
3. Don't Know 

60. How many vitamin pills do you take in a typical week? 

iCuantas pastillas de vitaminas toma en una semana? 

(number of pills) 

61. How many aspirins or pain relievers do you take each week? 

iCuantas aspirinas or pastillas para dolores toma en una semana? 

(number of pills) 
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62. How many sleeping pills do you take in a usual week? 

iCuantas pastillas para dormir toma en una semana? 

(number of pills) 

63. How many tranquilizers do you take in an average week? 

iCuantos tranquilizantes toma en una semana? 

(number of pills) 

64. About how many different types of prescription drugs do you 
take in a usual week? 

iCuantas diferentes drogas de prescripcion toma en una semana? 

(specify) 

65. Do you use marijuana, LSD, "uppers," "downers," or other drugs 
for nonmedical reasons? 

iFuma marijuana o toma pastillas tales como LSD por razones 
no medicas? 

1. Yes 
2. No 
3. Don't Know or Refusal 

66. (If yes to #65) What do you use? 

iQue toma? 

67. On the average, how many cans or bottles of beer do you have 
at home in a usual week? 

iPor lo general, £quantas cervezas toma Ud. en casa en una semanâ  

(number of cans or bottles) 

68. Away from home? 

iFuera de casa? 

(number of cans or bottles) 
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69. How many glasses of wine in a usual week do you have at home? 

fcuantoa vasos de vino toma Ud. en casa en una semana? 

70. Away from.home? 

flTuera de casa? 

71. How many cocktails or alcoholic drinks in a usual week do you 
have at home? 

iCuantas bebidas alcoholicas toma Ud. en casa cada semana? 

72. Away from home? 

iFuera de casa? 

73. How many cigarettes do you smoke at home in a typical day? 

iCuantos cigarros fuma Ud. en casa cada dia? 

74. Away from home? 

iFuera de casa? 

75. INTERVIEWER: Is each person in the household 14 years or over? 

1. Yes 
2. No 
3. Don't Know 

For individuals 14 years and over, ask questions #76-83. 

76. Is employed now? 

iTiene empleo ahora? 

1. Yes 
2. No 
3. Don't Know 

(If no, ask question #80) 
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77. How many hours per week does work? 

iQuantas horas trabaja a la semana? 

78. What kind of work is doing? 

£Que clase de trabajo hace? 

79. About how long (how many years) has been doing this 
type of work? 

2Quantos anos ha hecho esta clase de trabajo? 

(Years/months) 

INTERVIEWER: Ask Question #81. 

80. Which of the following best describes 's current status? 

iCual de los siguientes describe mejor su estado actual? 

1. Housewife 
2. Student 
3. Laid off, between jobs, unemployed 
4. Labor dispute 
5. Illness 
6. Disability 
7. Full retirement 
8. Volunteer work 
9. Other: 
10. Don't Know 

81. What is 's usual occupation? 

iQue es su occupacion usual? 

82. How much time has spent unemployed in the past 12 months? 

iCuanto tiempo, ha pasado durante los ultimos 12 meses 
sin empleo? 

83. How many times has changed jobs in the past 12 months? 

£Cuantas veces ha cambiado de empleo durante los ultimos 12 meses? 
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84. Which of these income groups represents your total combined 
household income before taxes for the past 12 months? 

Include income from all sources such as wages, salaries, 
social security or retirement benefits, help from relatives, 
rent from property, and so on. (SHOW CARD D.) 

£Cual de las siguientes clases de ingresos corresponde al 
ingreso total del hogar antes de pagar los impuestos durante 
los ultimos 12 meses? 

1. Under $1,000 (including loss) 
2. $1,000-1,999 
3. $2,000-2,999 
4. $3,000-3,999 
5. $4,000-4,999 
6. $5,000-5,999 
7. $6,000-6,999 
8. $7,000-9.999 
9. $10,000-14,999 
10. $15,000-24,999 
11. $25,000 and over 
12. Refusal 
13. Don't Know 

85. How many persons' incomes in the household went into the total 
income for the household? 

ICuantas personas de la casa contribuyeron al ingreso total 
de la casa? 

86. Do you own, rent, or are you buying this place? 

£Es usted dueno, arrienda or esta comprando esta casa? 

1. Own or buying 
2. Rent 
3. Rent free 
4. Other 
5. Don't Know 

87. How long have you lived here (in this house)? 

iCuanto tiempo ha vivido en esta casa? 

(Years/months) 

(If over 1 year, skip to question #89). 
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88. How many times have you moved In the past year? 

ICuantas veces se ha mudado durante el ano pasado? 

89. How many rooms are used primarily for sleeping in this 
house/apartment? 

£Cuaiitos cuartos se utilizan principalmente para dormir 
en esta casa? 

90 -96. Do you have any problems with any of these? 

jTiene problemas con cualesquier de estos? 

90. Fuses blowing or circuit breakers overload 

Se queman los fusibles o se sobrecarga el circuito 

91. Enough hot running water 

No hay suficiente agua caliente 

92. Drains backing up 

Se traban los desagues 

93. Septic tank 

Una fosa septica 

94. Anything else around the house (What? ) 

iCualquier otra cosa (Que? ) 

95. No 

96. Don't Know 

97. Do you have central heating? 

jTiene calificacion central? 

1. Central 
2. None 
3. Dan't Know 
4. Other 
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98./. Do you have any kind of cooling system here in your house/ 
apartment? 

iTiene algun sistema de refrigeraci6n en la casa? 

1. Yes/Ask question #99. 
2. No/Skip to Question #100. 
3. Don't Know/Skip to question #100. 

99. How is it cooled (evaporative, refrigerated air, or what?) 

iComo se refresca la capa: por tin sistema evaporativo, un 
sistema de aire acondicionado? 

Tell me whether you have any of the following available for your use 
on the premises- and whether they are in good working order. 

100. Laundry facilities? 

iTiene maguina para lavar? 

1. Yes, good order 
2. Yes, not good order 
3. No 
4. Don't Know 

(The above response categories were used for questions 
#101-104 and 108-110.) 

101. Hot running water? 

iTiene agua caliente? 

102. A refrigerator? 

iTiene refrigerador? 

103. A stove (cooking)? 

iTiene estufa de cocina? 

104. Garbage disposal? 

iTiene molinero de basura? 
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If answer to question #104 is Yes, ask questions #105-107. 
If answer to question #104 is (2), (3), or (4), skip to question #108. 

105. How often do you use your garbage disposal? 

iCada cuaiado utiliza su molinero de basura? 

1. Once a day or more often 
2. Several times a week 
3. Occasionally 
4. Never 
5. Don't Know 

e 

106. Are there any food items which you do not put down your disposal? 

. £Hay ciertas cosas que no se echan al molinero? 

1. Banana peels (la cascara del platano) 
2. Corn husks (cascara del maiz) 
3. Fruit pits (what kind?) (las semillas de frutas [cuales?]) 
4. Egg shells (cascarones) 
5. Other (specify) (otros) 
6. Don't Know 

107. Would you estimate that you use your disposal to grind up 

ffliria ud. que utiliza su molinero para 

1. All of your food waste (todas las sobras do comida) 
2. Almost all of your food waste (casi todas) 
3. Most of your food waste (la mayoria) 
4. Less than half of your food waste (menos de la mitad) 
5. Very little of your food waste (muy poco) 
6. None of your food waste (nada) 
7. Don't Know 

108. Garbage compactor? 

6Una maquina para reducir la basura? 

109. Dishwasher? 

iTiene lavadora de platos? 

110. Other? 

JOtro? 
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Did you have a problem with any of these in the past month either 
inside or outside of the house? If you did, tell me whether it was 
inside, or outside, or both. 

111. Mosquitos (mosquitos)? 

1. No problem 
2. Inside 
3. Outside 
4. Both 
5. Don't Know 

(The above response categories were also used for questions 
#112-120). 

112. Flies (moscas)? 

113. Mice (ratones)? 

114. Rats (ratas)? 

115. Cockroaches (cucarachas)? 

116. Scorpions (escorpiones)? 

117. Spiders (aranas)? 

118. Earwigs (tijeretas)? 

119. Carpet bugs (bichos)? 

120. Other (otros)? 

(Questions #121 and 122 were deleted from the interview schedule after 
field testing). 

123. Are there any dogs in the household? 

iHay perros en el hogar? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask questions #124-131. If (2) or (3), ask question 
#132. 
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124. How many dogs are there? 

iCuantos? 

125-131. What do the dogs eat? (Circle as many as apply) 

I Que comen? 

125. Commercial dry pet food (comida seca) 
126. Commercial canned pet food (comida enlatada) 
127. Packaged "moist" pet foods (comida en jugo) 
128. Table scraps (las sobras) 
129. Bones (huesos) 
130. Specially prepared food which might be used for 

human consumption, such as hamburger, stew meat, etc. 
(comida preparanda para personas, como hamburguesa) 

L_'*. 131. Other (otra): 

132. Are there any cats in the household? 

iHay gatos en el hogar? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask questions #133-140. If (2) or (3), ask question 
#141. 

133. How many cats are there? 

iCuantos? 

134-140. What do the cats eat? (Circle as many as apply) 

iQue comen? 

134. Commercial dry pet food (comida seca) 
135. Commercial canned pet food (comida enlatada) 
136. Packaged "moist" pet food (comida en jugo) 
137. Table scraps (las sobras) 
138. Bones (huesos) 
139. Specially prepared food which might be used for 

human consumption, such as hamburger, stew meat, eggs, etc), 
(comida preparanda para personas) 

140. Other (otra): 
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141. Are there any other pets in the household? 

iHay otros animales domesticos en el hogar? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask questions #142-149. If (2) or (3), ask 
question #150» 

142. How many and what kinds of pets are they? 

iCuantos y que clase? 

Number: 
Kind (specify): 

143 -149. What do these pets eat? (Circle as many as apply) 

IQue' comen? 

143. Commercial dry pet food (comida seca) 
144. Commercial canned pet food (comida enlatada) 
145. Packaged "moist" pet food (comida en jugo) 
146. Table scraps (las sobras) 
147. Bones (huesos) 
148. Specially prepared which might be used for human 

consumption, such as hamburger, stew meat, eggs, etc. 
(comida.preparada para personas) 

149. Other (otra) : • 

150. Does the household have a vegetable garden which supplies 
food for household consumption? 

/ 

iTiene un jardin de hortalizas? 

1. Yes 
2. No 
3. Don1t Know 

151. Does the household have a compost pile? 

iTiene una fosa a la cual se echa la basura para abonar 
el suelo? 

1. Yes 
2. No 
3. Don't Know 
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152. Who in the household usually shops for food? 

Por lo general, £en el hogar, quien hace, las compras? 

1. Female Adult 
2. Hale Adult 
3. Both of above or either of above 
4. Teenage boy or girl 
5. Child under age 13 
6. Other (specify) 
7. Don't Know 

153. How often does the household buy groceries? 

iCada cuando se hacen las compras? 

1. Every day (cada dia) 
2. 3 or 4 times a week (3 o 4 veces a la semana) 
3. Twice a week (dos veces a la semana) 
4. Once a week (una vez a la semana) 
5. Less often than once a week (menos de una vez) 
6. Don't Know 

154. In what type of store are the household groceries usually 
purchased (specify name of store usually used)? 

Generalmente, £donde se hacen las compras? 

1. Supermarket Xsupermercado) 
2. Small grocery store (tienda) 
3. Quick-market (Circle K, etc) 
4. Food co-op (cooperativo) 
5. Other (otro) 
6. Don't Know 

155. Are any of the family's groceries or foods purchased in a 
health food store? 

iSe compran algunos alimentos en una tienda de 
alimentos organicos? 

1. Yes, regularly 
2. Yes, occasionally 
3. No 
4. Don't Know 
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156. Are any foods for the household purchased through a wholesale 
or bulk-rate distributor? 

Ŝe compran unos alimentos por mayor? 

1. Yes (specify which foods ) 
2. No 
3. Don't Know 

157. Is milk for the family 

Se compra la leche 

1. Purchased in a grocery store (en una tienda) 
2. Delivered to the home by a dairy (se entrega a la casa) 
3. Not purchased (no se compra) 
4. Don't Know 
5. Other: 

158. The price of sugar has gone up in the last year. Has your 
household, in the last year 

El precio de azucar ha subido en el ano pasado. Durante 
el ano pasado: 

a. Bought less sugar than before ( compro Ud. menos azucar 
que antes?) 

b. Bought more sugar than before (Compro' Ud. mas azucar que 
antes?) 

c. Bought sugar in larger packages than before (Comprdf Ud. 
aziicar en paquetes mas grandes que antes?) 

d. Bought sugar in Mexico [if you haven't before] (Compro'' 
Ud. azucar en Mexico [si no lo ha comprado alii''antes]?) 

e. Made no change in sugar-buying habits (No habia ningun 
cambio en la compra de azucar). 

159-161. Deleted from interview schedule. 



162-239. For each of the following Items, Indicate how often It Is 
purchased by the household. (SHOW CARD E) . 

1. More than once a week 
2. Once a week 
3. Once every two weeks 
4. Once a month 
5. Occasionally 
6. Never 

162. Beef (bif) 
163. Other meats [not bacon/salt pork] (otras carnes) 
164. Chicken (polio) 
165. Other poultry (otras aves caseras) 
166. Fish [not shellfish] (pescado) 
167. Shellfish (mariscos) 
168. TV dinners/pot pies (comidas congeladas) 
169. Take-out meals [eaten at home] (comidas para llevar) 
170. Fresh vegetables [except potatoes] (vegetales naturales) 
171. Fresh potatoes (papas naturales) 
172. Canned vegetables (vegetales enlatados) 
173. Frozen vegetables (vegetales congelados) 
174. Fresh fruit (fruta natural) 
175. Canned fruit (fruta enlatada) 
176. Frozen fruit (fruta congelada) 
177. Sugar (azucar) 
178. Syrup, honey, jam, jelly (miel, marmelada, jale) 
179. Salt (sal) 
180. Condiments [mustard, catsup, relish, olives, pickles] (condimentos) 
181. Butter (mantequilla) 
182. Lard (manteca de puerco) 
183. Crisco or other solid shortening (manteca vegetal) 
184. Bacon (tocino) 
185. Salt pork or fatback (tocino salado) 
186. "Hard" margarine (margarina "dura") 
187. "Soft" margarine (margarina "suave") 
188. Liquid cooking oil (aceite para cocinar) 
189. Liquid salad dressing (salsa de ensalada) 
190. Mayonnaise (mayonesa) 
191. Baking additives [yeast, cornstarch, baking powder, soda] 

(condimentos para hornear [Royal, maicena, sodio bicarbonato] 
192. Nuts (nueces) 
193. Peanut butter (mantequilla de cacahuate) 
194. Beans [dried or canned dry beans] (frijoles secos o enlatados] 
195. Food dips, whips (dips) 
196. Gelatin or jello (gelatina) 
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197. Candy (caramelos) 
198. Cookies, pie, cake, donuts (galletas, pay, cake, donuts) 
199. Spices (especias) 
200. Baby food (comida de bebe)  ̂
201. Baby formula [liquidj (formula de bebe en liquido) 
202. Baby formula [powdered] (formula de bebe en polvo) 
203. Yogurt, sour cream (yogurt, crema de leche) 
204. Ice cream, ice milk, sherbet (helado) 
205. Cottage cheese (cuajada de queso) 
206. Other cheese (otro queso) 
207. Eggs (huevos) 
208. Diet foods (alimentos de dieta)  ̂
209. Decaffienated coffee (cafe sin cafeina) 
210. Regular coffee (cafe' normal) 
211. Tea (te) 
212. Chocolate drink mix or cocoa (chocolate en polvo) 
213. Instant breakfast (desayuno al instante) 
214. Fruit juice concentrate, frozen (jugo congelado de fruta) 
215. Fruit juice type powder [Tang, Koolaid, etc.] (jugo de fruta 

en polvo) 
216. Diet soda pop (sodas o gaseosas dieteticas) 
217. Regular soda pop (gaseosas normales) 
218. Liquid cocktail mixers (soda para cocteles) 
219. Powdered cocktail; mixers (soda para cocteles en polvo) 
220. Chips (chips) 
221. Crackers (galletas de sal) 
222. White bread [includes rolls, buns] (pan bianco) 
223. Dark bread (pan negro)  ̂
224. Corn tortillas (tortillas de maiz) 
225. Flour tortillas (tortillas de harina) 
226. Dry cereals: presweetened (cereales secos para ninos) 
227. Dry cereals: average (cerelas secos) 
228. Dry cereals: ecology [granola, etc.] (cereales secos organicos) 
229. Baby cereals (cereal de bebe) 
230. Cooked cereal [oatmeal, etc.] (cereal caliente [avena]) 
231. Noodles [includes spaghetti, macaroni] (tallarines) 
232. Rice (arroz) 
233. Flour [wheat flour] (harina de trî o) 
234. Corn, corn meal and corn masa (maiz, maicena, masa de maiz) 
235. Other grain [barley, wheat germ, etc.] (otros granos [cebada, 

trigo] 
236. Beer (cerveza) 
237. Wine (vino) 
238. Liquor (licor) 
239. Vitamin pills (vitaminas) 
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240-250. For each of the following drug items, indicate how often 
it is purchased by the household (SHOW CARD E). 

Para cada uno de los siguientes remedios, indique cada cuando 
se los compran. 

1. More than once a week 
2. Once a week 
3. Twice a month 
4. Once a month 
5. Occasionally 
6. Never 

240. Aspirin or .other pain reliever'.(aspirina a otra pastilla para 
aliviar dolores 

241. Upset stomach remedies [e.g., Alkaseltzer, Turns, antacids] 
(remedios para el esttfmago) 

242. Laxatives (laxantes) 
243. Medication for diarrhea (remedios para diarrea) 
244. Vitamin pills (vitaminas) 
245. Antihistamines and decongestants (antihistaminas) [e.g., Dristan, 

Contact) 
246. Children's aspirin or other children's pain reliever 

(aspirina para ninos) 
247. Cough syrups (jarabes para la tos) 
248. Prescription drugs (drogas de prescripcion) 
249. Liniments (linimentos) [e.g., Ben-Gay) 
250. Lotions and creams (lociones y cremas) [include hand lotion] 

251. Do you recycle newspapers? 

£Se recobran sus periodicos? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask question #252. If (2) or (3), ask question 
#253*. 
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252. How much of the newspaper that comes into the house do you 
take or send to a recycling center? 

IQue cantidad del periodico que llega a la casa se lleva 
al centro de recobro? 

1. All (todo) 
2. Almost all (casjL todo) 
3. Most (la mayoria) 
4. Some but less than half (menos de la mitad) 
5. Don't Know 

253. Do you recycle aluminum cans? 

iSe recobran las latas de aluminio? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask question #254. If (2) or (3), ask question 
#255. 

254. How many of the aluminum cans that come into the house are 
recycled? 

ICuantas de las latas de aluminio en la casa se recobran? 

1. All (todo) 
2. Almost all (casi todo) 
3. Most (la mayoria) 
4. Some but less than half (menos de la mitad) 

255. Do you recycle other (non-aluminum) cans? 

;.iSe recobran otras latas que no son de aluminio? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask question #256. If (2) or (3), ask question 
#257. 



256. How many of these cans are recycled? 

£Cuantas de estas latas se recobran? 

1. All (todo) 
2. Almost all (cast todo) 
3. Most (la mayoria) 
4. Some but less than half (menos de la mitad) 
5. Don-'t Know 

257. Do you recycle glass containers? 

iSe recobran los recipientes de vidrio? 

1. Yes 
2. No 
3. Don't Know 

If (1), ask question #258. If (2) or (3), ask question 
#268. 

258. How many of the glass containers are recycled? 

£Cuantos de los recipientes de vidrio se recobran? 

1. All (todo) 
2. Almost all (casi todo) 
3. Most (la mayoria) 
4. Some but less than half (menos de la mitad) 
5. Don't Know 

259-267. Deleted from interview schedule after field testing. 

268. Does your household regularly receive any food items as gifts 
from friends, relatives, or other sources? 

iRecibe su hugar regularmente otros alimentos como regalos 
de sus amigos o parientes? 

1. Yes (specify type of food) 
2. No 
3. Don't Know 
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269. Does your household receive any free food from government 
programs? 

iRecibe comida gratis de los programas de gobierno? 

1. WIC program (programa WIC) 
2. Free school lunches for children (almuerzos escolares 

i gratis) 
3. Free school breakfasts for children (desayunos 

escolares gratis) 
4. Other (otro) [specify] 
'5. No -
6. Don't Know 

270. Does your household receive and use food stamps? 

iRecibe y utiliza las estampillas de comida? 

1. Yes 
2. No 
3. Don't Know 

271. If you had more money for food, what changes would you make 
in the food you purchase for your family? 

Would buy more of 
Would buy less of 

Si usted tuviera mas dinero para la comida, Que cambios haria 
en las compras? 

Compraria mas de? 
Compraria menos de? 

272. INTERVIEWER: Is there a child under 3 years of age 
in the household? 

1. Yes 
2. No 

If (1), ask questions //273-274. 
If (2), ask question #275. 
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273. Do you use disposable diapers? 

Utiliza los panales que se tiran a la basura al usarlos? 

1. Yes 
2. No 
3. Don't Know 

How many disposable diapers per week would you guess that you 
usually use? (specify) 

Cuantos de estos panales utiliza en una semana? 

274. How do you dispose of them? 

£Donde los tiran? 

1. Just throw in the trash (a la basura) 
2. Rinse in toilet, then throw in trash (los enjuaga en el 

excusado y luego los tira a la basura) 
3. Flush down toilet (los tira en el excusado) 
4. Other (otro): 

275-297. For each of the following items, indicate how often these 
types of products are purchased by the household (SHOW CARD E.) 

Para cada uno de los siquientes, indique cada cuando se los 
comprant 

1. Once a week 
2. Twice a month 
3. Once a month 
4. Several times a year 
5. Once a year of less 
6. Never 

275. Paper tissues (Kleenex) 
276. Toilet paper (papel higienico) 
277. Paper towels (toallas de papel) 
278. Paper napkins (servilletas de papel) 
279. Plastic wrap (papel plastico) 
280. Aluminum foil (papel de aluminio) 
281. Paper bags (bolsas de papel) 
282. Plastic bags (bolsas de plastico) 
283. Bandaids (curas) 
284. Toothpaste (pasta, dental) 
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285. Shampoo (shampu) 
286. Deodorant or antiperspirant (desodorante) 
287. Hair spray (spray para el pelo) 
288. Hair rinse (rinse para el pelo) 
289. Hair setting lotion (solucion para rizar el pelo) 
290. Razor blades (hojas de Gillette) 
291. Shaving cream or lotion (locion de afeitar) 
292. Mouthwash (enjuaque [de la boca]) 
293. Dental floss (seda dental) 
294. Sanitary napkins (toallas sanitarias) 
295. Tampons (Tampax) 
296. Douching products (productos de ducha) 
297. Feminine genital deodrants (desodorantes internos para la mujer) 

298-327. For each of the following statements, indicate whether you 
strongly agyee, agree, undecided or no opinion, disagree, or 
strongly disagree (SHOW CARD G). 

Para cada uno,do los siguientes, indique si 
1. usted, esta de acuerdo completamente 
2. si esta de acuerdo 
3. no tiene opinion 
4. no esta de acuerdo 
5. no esta de acuerdo completamente 

298. My family wastes a significant amount of food. 

Mi familia desperdicia bastante comida. 

299. Vitamin pills are good insurance for your health. 

Las vitaminas son una buena seguridad para su salud. 

300. It is important for children to learn to clean their plates. 

Es importante que los nlnos apprendan a comer todo en su plato. 

301. More expensive brands of food are usually more nutritious than 
cheaper brands. 

Las marcas mas caras de comida generalmente son mas nutritivas 
que las marcas mas baratas. 

302. I think old things should be used up or worn out before new 
ones are bought. 

Creo que se debe usar y acabar las cosas viejas primero antes 
de comprar cosas nuevas. 
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303. If a piece of bread gets moldy, the whole loaf should be 
thrown out. 

Si se dana un pedazo de pan hay que tirar todo el molde. 

304. If I brought a carton of milk home from the store and found 
it was sour, I would throw it out. 

Si compre un carton dê leche y, al llegar a casa, supe 
que se corto lo tiraria. 

305. Cans which are dented may have spoiled food in them and 
should be thrown out. 

Las latas que estan melladas pueden contener comida danada 
y, se las deben tirar. 

306. Most people waste a lot of food. 

S 
La mayoria de la gente desperdicia mucha comida. 

307. It is possible to have a healthy diet without meat. 

Es posible tener una dieta salvadable sin carne. 

308. Most Americans eat more meat than they need. 

La mayoria de los americanos comen mas carne que necesitan. 

309. I think recycling of newspapers, cans and glass containers 
is important and more people should do it. 

Creo que el recobro de periodicos, latas y vidrio es 
importante y que mas gente debe hacerlo. 

310. I don't think recycling by individuals can make much difference 
to the environment. 

No creo que el recobro por individuos pueda tener mucha 
importancia para el ambiente. 

311. Vitamin pills are not necessary if you have a good diet. 

Las vitaminas no son necesarias si uno tiene una dieta buena. 
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312. I think it's sinful to waste food if you can help it. 

Creo que es un pecado desperdiciar la comida si puede 
evitarlo. 

313. I waste as little food as possible. 

Desperdicio comida lo menos que puedo. 

314. I think the world is facing a crisis because we won't be 
able to feed all the people in the world in a few years. 

Creo que el mundo esta confrontando una crisis porque no 
podremos alimentar a toda la gente en el mundo dentro de unos 
pocos anos. 

315. I think I personally have a responsibility to help clean up 
the environment.-

Creo que tengo una responsabilidad personal para limpiar 
el ambiente. 

316. Cans which are bulging may have spoiled food in them and 
should be thrown out. 

Las latas que estan abultados pueden contener comida danada 
y se las deben tirar. 

317. I agree with the old adage, "waste not, want not." 

Estoy de acuerdo con el refran "no desperdicio, tampoco 
necesito." 

318. I think someone will find ways to feed the world's growing 
population. 

Creo que algune encontrara algunos modos para alimentar a 
la creciente poblacion mundial. 

319. I think individuals cannot do much for the environment; big 
business and government are the only ones who can make a 
difference. 

Creo que los individuos no pueden hacer mucho para el ambiente; 
las industrias y el gobierno son los unicos que pueden efectuar 
un cambio. 
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320. Steak is better for you than hamburger. 

El bistec le es mejor que la hamburguesa. 

321. Most prescription drugs can be kept indefinitely if you keep 
them in the original container. 

Se puede guardar la mayoria de las drogas de prescrlpcion 
indefinidamente en su recipierite original. 

322. Butter is better for you than margarine. 

La mantequilla le es mejor que la margarlna. 

323. Peanut butter is a nutritious food. 

La mantequilla de cacahuate tiene much alimento nutritivo. 

324. Milk which has soured isn't safe to drink. 

No se debe usar leche cortada. 

325. Powdered milk is not as nutritious as fluid milk. 

La leche en polvo no es tan nutritiva como la leche en liquido. 

326. Home-canned foods are always safe to eat if they look and smell 
OK when opened. 

Siempre se puede comer los alimentos enlatados en casa si se 
ven bien y huelen bien. 



APPENDIX B 

DEVELOPMENT OF ATTITUDE AND KNOWLEDGE SCALES 

It was hypothesized that differences among households in 

efficiency of food utilization patterns might be correlated with 

variation among respondents in relevant attitudinal and cognitive 

variables. Specifically, attitude toward personal responsibility 

for environmental conservation, knowledge of basic nutrition facts 

related to purchasing maximum nutrient value for the money spent, 

and knowledge of valid criteria for assessing the safety of 

perishable items were hypothesized to be related to differences in 

food utilization and waste patterns. 

Likert's widely-used method of summated ratings was utilized 

to measure attitude toward personal responsibility for environmental 

conservation. An eight-item set of opinion statements was developed 

according to the criteria described by Likert (1932): Statements 

should be expressions of desired behavior or opinion and not 

statements of fact; each statement should be stated in a clear, 

concise and straightforward manner; each statement should contain 

an expression of opinion on only one object or issue; and in 

general, questions should be worded so that the modal reaction to 

some questions is more toward one end of the attitude continuum 
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and to others more in the middle or to the other end (although there 

is no need to have questions whose modal reactions are at either 

extreme of the continuum). 

The eight opinion statements were administered to a sample 

of 102 individuals. The statements were in the classic Likert 

form, with a five-level scale of response alternatives (Strongly 

Agree, Agree, No Opinion, Disagree, Strongly Disagree). The responses 

were assigned values of 1 to 5, with a high score indicating responses 

which reflected acceptance of personal responsibility for the 

environment. The scale was then subjected to item analysis. 

Item analysis is an objective check to find out whether, 

for each statement, the numerical values are correctly assigned 

and whether the item is "differentiating" — that is, whether it 

measures the same thing as the scale as a whole measures. The 

procedure is to calculate the correlation coefficient for each 

statement with the whole battery of statements, excluding only the 

one being evaluated. A negative correlation coefficient would 

indicate that the "1" and "5" ends of the scoring scale should be 

reversed. A zero or nonsignificant correlation coefficient would 

indicate that the statement fails to measure that which the rest 

of the statements measure. Such statements are termed 

"undifferentiating" (Likert, 1932). Undifferentiating statements 

may involve a different issue from the one involved in the rest of 

the statements, or they may be responded to in the same way by 
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practically all respondents, or they may be misunderstood by 

respondents due to poor wording of the statements. 

Item analysis may be done using a sample of individuals 

similar to those to be tested in the ultimate research; alternatively, 

the actual research sample responses may be used (Likert, 1932). 

In the present study, the research sample of 76 respondents plus 26 

other individuals was utilized. The additional 26 respondents were 

members of the Southern Arizona Dietetic Association who responded 

to the items along with the knowledge scale items for the primary 

purpose of validating the latter by comparison against responses 

by a lay group. Subsequent analysis (t-test) showed that the 

dietitians did not differ significantly in their scores on the 

attitude questions from the sample respondents. Therefore, the 

two groups were combined to increase the total sample size for 

item analysis on the at 

Table B.l presents the eight opinion statements submitted 

to item analysis, the correlation coefficients for each statement 

with the total of all other statements, and the level of significance 

for the coefficients. The best six statements were selected to 

comprise the final scale. 
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Table B.l. Results of Item Analysis for Internal Consistency 
of Environmental Attitude Scale 

Correlation Level of 
Item Coefficient Significance 

I think I personally have a 
responsibility to help clean up 
the environment. .52 <.001 

I agree with the old adage, 
"waste not, want not." .50 <.001 

I think the world is facing a 
crisis because we won't be able to 
feed all the people in the world 
in a few years. .46 <.001 

I think individuals cannot do much 
for the environment; big business 
and government are the only ones 
who can make a difference. .43 <.001 

It is important for children to 
learn to clean their plates. .41 <.001 

I think old things should be used 
up or worn out before new ones 
are bought. .38 <.001 

I think recycling of newspapers, 
cans and glass containers is 
important and more people should 
do it. .32 <.003 

I think it's sinful to waste food 
if you can help it. .28 .026 



Final Scale Items, Environmental Attitude Scale 
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I think I personally have a responsibility to help 
clean up tht environment. 

I agree with the old adage, "Waste not, want not." 

I think the world is facing a crisis because we won't 
be able to feed all the people in the world in a 
few years. 

I think individuals cannot do much for the environment; 
big business and government are the only ones who can 
make a difference. 

It is important for children to learn to clean 
their plates. 

I think old things should be used up or worn out 
before new ones are bought. 

A set of statements designed to measure knowledge of basic 

nutrition facts (in terms of nutritional value obtained for the money 

spent) and knowledge of criteria for safety of perishable items was 

also devised. These statements were written in the same form as the 

attitude items, i.e., so that the respondent was to indicate his/her 

agreement or disagreement with the statement on a scale of one to 

five. These statements were then subjected to two types of analysis: 

1) Construct validation was accomplished by administering the items 

to a sample of trained dietitians; their scores were compared to those 

of the lay group making up the research sample. The basis for this 

procedure is the assumption that if an item is to measure knowledge, 

it should differentiate between tiro groups of respondents who on an 

a priori basis may be expected to exhibit substantial differences in 

their knowledge of the subject matter under consideration. This type 
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of procedure has been applied in validating nutrition knowledge tests 

in other studies (Harrison, Sanchez and Young 1969; Prefontaine 1975). 

2) Item analysis was carried out as described above for the attitude 

scale, as an objective criterion of internal consistency. 

Table B.2 presents the results of t-tests comparing the mean 

scores of the dietitians with those of the lay respondents for each 

item, as well as the Pearson correlation coefficients for evaluation 

of internal consistency. On the basis of these analyses eight 

statements were selected to comprise a scale of nutrition knowledge 

and four statements to comprise a scale of knowledge of valid 

criteria for safety of perishable items. 

Final Scale Items, Nutrition Knowledge Scale 

Vitamin pills are good insurance for your health. 

More expensive brands of foods are usually more 
nutritious than cheaper brands. 

It is possible to have a healthy diet without meat. 

Most Americans eat more meat than they need. 

Vitamin pills are not necessary if you have a good diet. 

Steak is better for you than hamburger. 

Butter is better for you than margarine. 

Powdered milk is not as nutritious as fluid milk. 



Final Scale Items, Knowledge Scale for Criteria for 
Safety of Perishable Items 

If a piece of bread gets moldy, the whole loaf 
should be thrown out. 

Milk which has soured isn't safe to drink. 

Home-canned foods are always safe to eat if they 
look and smell OK when opened. 

Most prescription drugs can be kept indefinitely if 
you keep them in the original container. 



Table B.2. Results of Construct Validity and Internal Consistency Analyses for Knowledge 
Scale Items 

Nutrition Items 

Powdered milk is not as 
nutritious as fluid milk. 

Steak is better for you 
than hamburger. 

Butter is better for you 
than margarine. 

Vitamin pills are good 
insurance for your health. 

More expensive brands of 
food are usually more 
nutritious than cheaper 
brands. 

Vitamin pills are not 
necessary if you have a 
good diet. 

Construct Validation Internal Consistency 
Mean Score 

Mean Score for Lay Significance Signi-
for Dietitians Respondents Level for Correlation ficance 
(N=26) (N=76) t-test Coefficient Level 

4.62 3.24 <.001 .77 <.001 

4.62 3.24 <.001 .76 <.001 

4.35 3.33 <-.001 .74 <.001 

4.62 2.70 <.001 .71 <.001 

4.69 3.62 <.001 .70 <.001 

4.62 3.29 <.001 .67 <.001 



Table B.2, Continued. 

Construct Validation Internal Consistency 
Mean Score 

Mean Score for Lay Significance Signi-
for Dietitians Respondents Level for Correlation ficance 
(N=26) (N=76) t-test Coefficient Level 

Most Amerleans eat more 
meat than the 4.38 

It is possible to have a 
healthy diet without meat. 4.35 

Peanut butter is a 
nutritious food. 4.31 

3.64 <.001 

3.32 <.001 

3.94 <.001 

.62 <.001 

.47 <.001 

.32 <.001 

Criteria for Safety of 
Perishable Items 

Milk which has soured 
isn't safe to drink. 4.19 

If a piece of bread 
gets moldy, the whole 
loaf should be thrown out. 4.04 

Home-canned foods are 
always safe to eat if they 
look and smell OK when 
opened. 4.31 

2.80 

3.38 

<.001 

<.001 

.72 

.71 

<.001 

<.001 

2.74 <.001 .68 <.001 



Table B.2, Continued. 

Construct Validation 
Mean Score 

Mean Score for Lay Significance 
for Dietitians Respondents Level for 
(N=26) (N=76) t-test 

Internal Consistency 

Signi-
Correlation ficance 
Coefficient Level 

Most prescription drugs 
can be kept indefinitely 
if you keep them in the 
original containers. 4.03 3.54 .016 .45 <̂ .001 

Cans which are bulging 
may have spoiled food 
in them and should be 
thrown out. 4.31 3.84 <.001 .35 <.001 

If the power goes off 
and food in the freezer 
thaws, it is not safe to 
refreeze even if it is 
still cold. 4.31 3.84 <.001 .35 <.001 

Cans which are dented 
may have spoiled food in 
them and should be 
thrown out. 3.46 3.13 .265 .44 <.001 
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All three scales were then subjected to split-half reliability 

analysis as a further check on internal consistency. Split-half 

reliability analysis is accomplished by correlating the sum of scores 

from one half of the items on a scale with the sum of scores from 

the other half for each respondent. Since each statement is 

answered by each respondent, sums may be used rather than 

averages (Likert, 1932). The Pearson correlation coefficients for 

the two halves of each scale are presented in Table B.3. 

Table B.3. Split-Half Reliability Coefficients for Attitude 
and Knowledge Scales 

Scale Correlation Coefficient Significance 

Environmental Attitude .40 <.001 

Nutrition Knowledge .81 .̂001 

Knowledge of Criteria for 
Safety of Perishable Items .43 < .001 



APPENDIX C 

SUBJECT'S CONSENT FORM 

We appreciate your willingness to help us with this research. 

I want to make sure you realize your participation is strictly 

voluntary. Also, if there are any questions in the interview that 

you prefer not to answer, just say so as we come to them. You are 

perfectly free to answer or not answer any questions. 

All of the information you give me is confidential. I'm not 

recording your last name. After the interview, each household will be 

given a code number and then our record of the address will be 

destroyed so all of the information is strictly anonymous. 

The results of this study will be written up in terms of 

groups of households; no household will be identified. We hope that 

our findings will be helpful to scientists and health workers. 

We also hope that consumers will profit by our findings. If the 

results are publicized, it will be in terms of the study as a whole; 

no one will know which households were interviewed. 

SUBJECT'S STATEMENT: The nature and demands Subject's Signature 
of the study have been clearly explained 
to me. Furthermore, I understand that 
I may withdraw from the study if I find 
that I do not wish to continue. Date 
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APPENDIX D 

REFUSE CODING LIST 

The list which follows, with accompanying notes and instruc

tions, was used by students in recording refuse data. A three-digit 

code was used for each item category; specific notes and instructions 

relate to standardization of classification of items into categories 

and to standardization of notation for item type and, occasionally, 

for brand name. For a list of information recorded for each item, 

see page 54. 

Beef 
Other meats 
Chicken 
Other poultry 
Fish, freshwater 
Fiah, saltwater 
Fish, shellfish 
TV dinners, pot pies 
Take-out meals 
Fresh vegetables 
Potato peels 
Canned vegetables 
Soups, stews, sauces 
Frozen vegetables 
Fresh fruit 
Citrus peel 
Canned fruit 
Frozen fruit 
Vitamin pills 
Sugar 
Salt 
Nuts 
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Dips, whips 
Candy 
Pastry 
Unsaturated fats 
Saturated fats 
Spices 
Baby food 

(frozen) Milk 
Other dairy 
Eggs 
Cheese 
Decaffienated coffee 
Regular coffee 
Tea 
Fruit juice, canned 
Fruit juice, concentrate 
Diet soda 
Regular soda 
Chips 
White bread 
Dark bread 
Dry cereals, presweetened 
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Dry cereals, average 
Dry cereals, ecology 
Noodles, pasta 
Slop (plate scrapings) 
Beer 
Wine 
Liquor 
Pet food (canned) 
Pet food (dry) 
Tortillas 
Peanut butter 
Condiments 
Baking additives 
Pudding 
Gelatin 
Beans 
Baby formula, liquid 
Baby formula, powdered 

Ice cream, ice milk, sherbet 
Diet foods 
Health foods 
Chocolate drink mix or topping 
Instant breakfast 
Fruit juice powders (Tang, Koolaid) 
Cocktail mix, carbonated 
Cocktail mix, noncarbonated 
Cocktail mix, powdered 
Baby cereals 
Cooked cereals 
Rice 
Flour 
Corn, corn meal and corn masa 
Other grain (barley, wheat germ) 
Premixed cocktails 
Crackers 
Honey, syrup, jam, jelly 



APPENDIX E 

SUPPLEMENTARY TABLES 

The tables contained in this appendix are referred to 

throughout Chapter 6 and include the raw data from which tables 

presented In Chapter 6 are derived. 
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Table E.l. Relationship of Sex of Head of Household to Age of Head 
of Household 

Sex of Head 
of Household 

Age of Head of Household 
Totals 

Sex of Head 
of Household Under 21 21-34 35-49 50-64 Over 65 Totals 

Male 0 9 23 20 9 61 

Female 1 2 2 2 5 12 

Totals 1 11 25 22 14 73 

X̂  = 9.57 with 4 degrees of freedom (p *£.05) 

Table E.2. Relationship of Household Size to Ethnic Background of 
Head of Household 

Number of Persons Ethnic Background of Head of Household 
in Household Anglo Mexican-American Totals 

12 3 5 

2 7 5 12 

3 9 4 13 

4 11 5 16 

5 7 4 11 

6 or more 3 12 15 

Totals 39 33 72 

2 X =10.93 with 5 degrees of freedom (not significant) 
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Table E.3. Relationship of Ethnic Background of Head of Household 
to Total Household Income 

Ethnic Background Total Household Income Last 12 Months 
of Head of Under $5000- $10,000- $15,000- $25,000 
Household $5000,- >9999 14,999 24,999 . & Over Totals 

Anglo 3 3 10 10 6 32 

Mexican-American 9 6 1 10 17 

Totals 12 '9 11 11 0 49 

X̂  = 24.90 with 4 degrees of freedom (p <.001) 

Table E.4. Relationship of Household Income to Educational Attainment 
of Head of Household 

Total Household 
Income for Last Grades Grades High Some B.A. Graduate 
12 Months 1-6 7-11 School College or B.S. Study Totals 

Under $5000 2 7 1 1 1 0 12 

$5000-9999 1 1 5 0 1 0 8 

$10,000-14,999 1 3 3 4 1 2 14 

$15,000-24,999 0 1 3 2 0 3 11 

$25,000 & Over 0 0 1 2 0 3 6 

Totals 4 12/. 13 9 3 8 51 

= 34.91 with 20 degrees of freedom (p<C.05) 



Table E.5. Relationship of Ethnic Background of Head of Household 
to Household Income, for Households in which the Head 
Has a High School Education or Less 

Ethnic Background 
of Head of 
Household 

Under 
$5000 

$5000-
9999 

$10,000-
14,999 

$15,GOO
'S Over- Totals 

Anglo 2 2 3 4 11 

Mexican-American 8 5 1 1 15 

Totals 10 7 4 5 26 

2 
X =7.04 with 3 degrees of freedom (p ̂ .05) 

Table E.6. Relationship of fgtal Household" Income to Age of 
Head of Household 

Total Household Age of Head of Household 
Income Last Under 65' & 
12 Months 21 21-34 35-49 50-64 Over Totals 

Under $5000 1 1 0 4 7 13 

$5000-9999 0 3 1 3 2 9 

$10,000-14,999 0 5 5 3 1 14 

$15,000-24,999 0 2 8 1 0 11 

$25,000 & Over 0 0 4 2 0 6 

Totals 1 11 18 13 10 53 

2 
X = 39.89 with 16 degrees of freedom (p<1.001) 
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Table E.7. Availability of Household Resources by Census Tract 

Number of FacilitiesalLacking 
Census Tract Number 0 12 3 Totals 

11 2 10 4 0 16 

38 5 12 6 2 25 

40.05 29 3 0 0 32 

Totals 36 25 10 2 73 

2 
X =46.65 with 6 degrees of freedom (p <.001) 

a. Facilities include the following in good working order: 
Central heating, a cooking system, laundry facilities, hot running 
water, refrigerator, and cooking stove. 
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Table E.8. Relationship of Ethnic Backgrotmd of Respondent to 
Score on Mental Health Scale 

Respondent's Score on 
Ethnic Background Mental Health Scale 
of Respondent Low Medium High Totals 

Anglo 0 

Mexican-American 3 

Totals o 

22 12 34 

18 10 31 

40 22 65 

X̂  = 4.60 with 2 degrees of freedom (p <T.10) 

Table E.9. Relationship of Language in which the Interview 
Was Conducted to Score of Respondent on Mental 
Health Scale 

Language in which 
Interview Was 
Conducted 

Respondent's Score on 
Mental Health Scale 

Low Medium High Totals 

English 

Spanish 

Totals 

1 

3 

4 

38 19 

6 5 

44 24 

58 

14 

72 

o 
X =7.01 with 2 degrees of freedom (p <.05) 



Table E.10. Relationship of Consumption of Prescription Drugs 
by Respondent to Score on Mental Health Scale 
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Number of 
Prescription Respondent's Score on 
Drugs Reported Mental Health Scale 
to be Used Low Medium High Totals 

None 4 37 9 50 

One or More 0 7 15 22 

Totals 4 44 24 72 

= 18.32 with 2 degrees of freedom (p <\001) 

Table E.ll. Relationship of Cigarette Consumption to Mental Health 
Score of Respondent 

Reported Cigarette 
Consumption of 
Respondent, // of 

Respondent's Score on 
Mental Health Scale 

Cigarettes/Day Low Medium High Totals 

0 4 29 15 48 

1-9 0 9 1 10 

10 or More 0 6 8 14 

Totals 4 44 24 72 

2 
X =9.57 with 4 degrees of freedom (p < .05) 
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Table E.12. Relationship -between Consumption of Vitamin Pills 
by Respondent and Score on Mental Health Scale 

Number of Vitamin 
Pills Reported 

Respondent's Score on 
Mental Health Scale 

Consumed/Week Low Medium High Totals 

0 17 7 19 43 

1-7 16 4 3 23 

8 or more 3 3 1 7 

Totals 37 15 24 73 

X̂  = 10.31 with 4 degrees of freedom (p <.05) 

Table E.13. Relationship between Ethnic Background of Respondent 
and Respondent !]g Evaluation of Own Diet 

Ethnic Background Respondent's Evaluation of Own Diet 
of Respondent Excellent Good Fair Poor Totals 

Anglo 5 23 8 3 39 

Mexican-American 3 11 13 5 32 

Totals 8 34 21 8 71 

2 X = 5.84 with 3 degrees of freedom (not significant) 



Table £.14. Food Items for which Frequency of Purchase Was Significantly Associated with 
Ethnic Background of the Female Adult, but Not Associated with Household Income 
or Number of Persons in the Household 

Purchased More Frequently by Goodness- (Degrees 
Anglo Mexican-American of-Fit of Significance 

Food Item Households Households Chi-Square Freedom) Level 

Fruit juice concentrate X 
- 17.16 (2) <.001 

Liquid cocktail mixes X 10.52 (1) <.001 
Candy X 12.69 (2) <.002 
Hard margarine X 12.65 (2) <.002 
Dry cereals (ecology) X 10.14 (2) <.01 
Dips, whips X 9.68 (2) <.01 
Nuts X 9.54 (2) <.01 
Solid shortenings X 8.13 (2) <.02 
Flour tortillas X 8.05 (2) <.02 
Poultry except chicken X 7.02 (2) <.05 
Beer X 6.73 (2) <.05 
Condiments3 X 6.63 (2) <.05 
TV dinners, pot pies X 5.94 (2) <.05 
Yogurt, sour cream X 5.87 (2) <.05 
Shellfish X 5.49 (2) <.05 

a. Includes catsup, mustard, pickles, olives, relish. 
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Table E.15. Food Items for which Reported Frequency of Purchase 
Was Significantly Related to Household Income, But 
Not Associated with Number of Persons in the Household 
or Ethnic Background of the Female Adult 

Food Item 

Diet soda pop 

Dry cereals (average) 

Cheese (except cottage cheese) 

Decaffienated coffee 

Soft margarine 

Correlation Significance 
Coefficient Level 

,27 <.003 

37 <.003 

35 < .005 

33 <.008 

,24 <.04 
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Table E.16. Food Items for which Reported Frequency of Purchase 
Was Significantly Related to Number of Persons in the 
Household, but Not Associated with Household Income 
or Ethnic Background of the Female Adult 

Food Item 

Fresh potatoes 

Baking additives 

Cooked cereals 

Syrup, honey, jam, jelly 

Eggs 

Chips 

Presweetened cereals 

Mayonnaise 

Butter 

Spices 

Crackers 

Regular soda pop 

Tea 

Diet foods 

Fresh fruit 

Chicken 

Powdered fruit drink mixes 

Correlation Significance 
Coefficient Level 

.52 .̂001 

.46 .̂001 

.46. <.001 

.41 .̂001 

.40 C.001 

.40 •<.001 

.36 . .̂001 

.36 <r.ooi 

.32 <r.oo2 

.27 .009 

.26. .011 

.26 .012 

.25 .014 

-.25 .016 

.24 .017 

.24 .017 

.21. .032 



Table E.17. Multiple Regression Analysis for Frequency of Purchase of Food Items which 
Showed Significant Association with More than One of the Following: 
Ethnic Background of Female Adult, Household Income, Number of Persons 
in Household 

INDEPENDENT VARIABLES 
Signi- Number of Persons Ethnicity of 
ficance Household Income in Household Female Adult3 

Multiple Level Partial Signi- Partial Signi- Partial Signi-
Food Item r of F b ficance b ficance b ficance 

Liquor .57 '.001 .13 <r.oi -.02 n.s. -.34 n. s 
Meat except beef .53 <.01 .21 <.01 .13 n.s. 1.00 .024 
Frozen vegetables .52 <.01 .23 <.05 -.21 n.s. -.51 n. s 
Wine .48 <.05 .17 <.05 -.91 n.s. -.28 n. s 
Take-out meals .47 <.05 .22 <.05 -.16 n.s. .39 n. s 
Dark bread .44 <..05 .29 <.05 .79 n.s. .77 n. ,s 
Salt .61 <.001 -.08 n.s. .16 <.01 .56 <.05 
Sugar .49 <.01 -.03 n.s.' .27 <.001 -.13 n. s. 
Flour .49 <.01 -.01 n.s. .17 <.05 .66 n. s, 
Rice .47 <.05 -.13 n.s. .27 <.01 .09 n. s, 
Noodles .47 <•05 -.08 n.s. .25 <.05 .41 n. s, 
Bacon .44 <.05 -.01 n.s. .23 <.05 .23 n. s, 
Corn .56 <.01 .03 n.s. .28 <.05 1.50 <.05 
Lard .54 <.01 -.12 n.s. .14 n.s. .80 n.i s 
Cookies .43 <.05 .12 n.s. .14 n.s. 1.18 (.05 

Frozen fruit .46 <.05 .08 n.s. -.10 n.s. -.57 n. s 
Peanut butter .38 n.s. .06 n.s. .14 n.s. -.38 n. s 
Beans .34 n.s. -.04 n.s. .19 n.s. .31 n. s 

a. Dummy variable with Mexican-American=l, Anglo=0. 
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Table E.18. Relationship of Sugar-Purchasing Behavior in 1974-75 
to Ethnic Background of Female Adult 

Ethnic Background 
Reported Behavior Anglo Mexican-American Totals 

Bought Less Sugar 6 9 15 

Bought in Mexico3 3 5 8 

No Change from Usual 19 9 28 

Totals 28 23 51 

a. Excluding one household which reported always having bought 
sugar in Mexico; this household was classified into the "no change" 
category. 

Table E.19. Relationship of Reported Recycling Behavior to Total 
Household Income 

Total Household Income Last 12 Months 
Reported Under $10,000- $15,000- $25,000 
Recycling $10,000 14,999 24,999 & Over Totals 

Yes 9 11 8 2 30 

No 13 3 3 4 23 

Totals 22 14 11 6 53 

a. Household reports recycling at least some newspapers, aluminum 
or nonaluminum cans, or glass containers. 
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