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A sample of 243 Willamette Valley households participated in 

personal interviews and kept 7-day records of all foods brought into 

the household but not consumed by human household members. Their 

reason for discarding the foods, the amounts of discard, and their 

assessment of the safety of the foods were compared to household 

characteristics. Age of the major food preparer and the presence of 

children had a marked effect upon the discard patterns of the house- 

hold. 

Households with children younger than 10 years discarded an 

average of $3.60 (1185 g) in a 7 consecutive day period, households 

with children 10-18 years of age discarded an average of $4.36 

(2743 g), and childless households discarded an average of $2.11 

(1195 g). 

In a sample of 50 households, as the household refrigerator 

temperature (as determined during the personal interview) increased 

from 35OF (20C) to 680F (20OC), the amount of discards also increased 

(rcost -  -82,   rg -   .80). 



Food which was being discarded due to poor quality or because it 

was judged unsafe to eat by the householder was collected daily over 

a 3-day period for a subsample of 50 of the households. These 

collected discards were evaluated by a trained panel for degree of 

off-color, off-odor, and off-texture compared to the normal product 

standards, and also were microbiologically analyzed. 

When the householder's estimate of amount of food discarded was 

converted from their household measures to grams using food composi- 

tion tables, the householder's estimate was 97% of the actual grams 

of food as weighed in the laboratory. 

Both studies found consumer confusion between solely quality 

changes in a food and environmental conditions that allow the possi- 

bility of pathogen growth in foods. In 62% of the microbiologically 

analyzed foods, the householder did not make correct safety assess- 

ments. In 9% of the microbiologically analyzed foods, an assessment 

of safe was made by the householder for foods which were determined 

to be at risk. Uncoded dates on packaged foods were the basis for 

the householder's discard decision for 17% of the total foods 

appearing on the 7-day records. Householders often stated they felt 

it would be unsafe to consume this food. Educational programs which 

give the householder criteria for the evaluation of food safety are 

recommended. 



Food Discards:  Nature, Reasons for Discard, and 
Relationship to Household Variables 

by 

Shirley J. VanDeRiet 

A THESIS 

Submitted to 

Oregon State University 

in partial fulfillment of 
the requirements for the 

degree of 

Doctor of Philosophy 

Completed April 11, 1985 

Commencement June 1985 



APPROVED: 

Professor oi ffoods and Nutrition in charge of major 

i.icn-. ..fc-.i ..CJ^M    "— i ■ 

Head of Depiiftment of  Foods and Nutrition 

W Dean of Graduate Scho 

Date thesis is presented 

Typed by Mary Ann (Sadie) Airth for  Shirley J. VanDeRiet 



ACKNOWLEDGEMENTS 

I extend a special thanks to my major professor Dr. Margy 

Woodburn for her encouragement and guidance throughout the 

dissertation; my committee, Drs. Zoe Ann Holmes, Daryl Richardson, 

Ken Rowe, and Graduate Representative Floyd Bodyfelt for their 

valuable advice; the survey respondents who gave so freely of their 

time, the panel members who cheerfully evaluated discards; and to the 

Oregon State University Survey Research Center data analysis team who 

patiently worked through Fortran programs with me. Thanks are also 

extended to the Oregon Agricultural Experiment Station for partial 

support of this research and to the Helen Charley Scholarship fund 

for partial support of this  researcher. 



TABLE OF CONTENTS 

Page 

INTRODUCTION 1 

Significance of Household Food Waste Study 1 
Purposes of the Study 2 

REVIEW OF LITERATURE 3 

Previous Household Food Discard Studies:  Methods 
and Results 3 

Microbial Indicators of Safety of Food Discards 8 
Significance of Coliforms in Foods 9 
Significance of Staphylococcus aureus in Foods 10 
Significance of Anaerobes in Foods 14 
Significance of Total Plate Counts in Foods 15 
Significance of Molds in Foods 18 
Time and Temperature Recommendations for 
Safe Food Storage 20 

Physiological Changes in Produce 21 
Problems Consumers Face in Estimating Shelf 
Life of Purchased Foods 23 

FOOD DISCARD PRACTICES OF HOUSEHOLDERS 27 

Abstract 28 
Introduction 29 
Methods 30 
Results and Discussion 36 

Householder Characteristics and their 
Reasons for Discard 36 
General Householder Characteristics 40 
Experience of Major Food Preparer 41 
Income 43 
Influence of Household Members 45 
Influence of Household Quality Standards 47 
Cautiousness 48 
Refrigerator Temperature 49 
Household Evaluations of Foods 49 

References 56 

MICROBIAL AND QUALITY ASSESSMENT OF HOUSEHOLD FOOD DISCARDS 58 

Abstract 59 
Introduction 60 
Methods 61 



Page 

Experimental Design 61 
Quality Evaluation 63 
Microbial Methods 63 
Determination of At-Risk Categories 65 

Results and Discussion 68 
Householder's and Laboratory Evaluation of 
Food Safety 68 

Bacteria Recovered From Discarded Foods 69 
Molds in Householder's Discards and Refrigerators 70 
Aerobic Plate Counts and Food Quality 72 
Storage Times Before Discard 73 
Consumer Education 74 

References 82 

LIMITATIONS AND CONCLUSIONS 84 

Limitations of the Study 84 
Future Research Indicated 87 
Conclusions 88 

BIBLIOGRAPHY 91 

APPENDICES 99 

A. Selection of Respondents 100 
B. Questionnaire Given to 243 Respondents 101 
C. Seven-day Record 108 
D. Questionnaire Given to 50 Respondent Subsample 113 
E. Three-day Record for Collection Phase 121 
F. Project Data Expressed for Each of the Fifteen 

Food Categories 123 



LIST OF FIGURES 

Figure Page 

Chapter 3 

3.1 Types and amounts of food discarded during a 
seven-day period by reason and age categories 
of the major food preparer 52 

3.2 Types and amounts of food discarded during a 
seven-day period by reason and gross household 
income categories 53 

Chapter 4 

4.1      Panel odor scores and total plate counts at 
three temperatures for food discards at 
the household level 76 



LIST OF TABLES 

Table Page 

Chapter 3 

3.1 Mean Amounts of Weekly Food Discard and Reasons 
for Occurrence 54 

3.2 Evaluation Criteria used to Determine the Safety 
of Refrigerated and Unrefrigerated Foods, and 
the Major Food Preparer's Age 55 

Chapter 4 

4.1 Householder Estimation of Food Safety and 
Laboratory at-risk Analysis of Discarded Food 77 

4.2 Straphylococcus aureus Counts on Discarded 
Perishable Foods from Households 78 

4.3 Molds Isolated from Discarded Household Foods 
and Householder's Safety Assessment of the Food       79 

4.4 Odor, Texture and Color Assessment by Laboratory 
Panel and Householder's Reason for Discard 80 

4.5 Householder's Reason for Discard, Total Aerobic 
Counts and Laboratory Panel Evaluations of 
that Food 81 

Appendix 

Age of Major Food Preparer and Average Amount 
per Household of Food Discarded That was 
Judged Unsafe to Consume 124 

Income and Average Amount Per Household of 
Food Discarded that was Judged Unsafe to 
Consume 125 

Householder's Perception of Amount of Money 
Available to Spend on "Extras" Now 
Compared to Three Years Ago and Average 
Amounts of Food per Household Discarded 
that was Judged Unsafe to Consume 126 

Household Income and Average Amount per House- 
hold of Food Discarded due to Quality 127 



Page 

5 Major Food Preparer's Cautiousness Score and 
Average Amount per Household of Food Discard 
that was Judged Unsafe to Consume 128 

6 Householder's Perception of Amount of Money 
Available to Spend on "Extras" Now Compared 
to Three Years Ago and Average Amount per 
Household of Food Discarded Due to Quality 
Reasons during a Seven-day Period 129 

7 Household Income and Average Amount per 
Household of Wholesome Food Given to Pets 
During a Seven-day Period ^30 

8 Age of Major food Preparer and Average Amount 
of Food Discarded per Household During a 
Seven-day Period Due to Quality Reasons 131 

9 Age of Major Food Preparer and Average Total 
Amount of Food Discarded per Household for 
any Reason during a Seven-day Period 132 

10 Average Amount of Food Discarded per Household 
Categorized by Householder's Judgment of the 
Food's Safety had it been Consumed 133 

11 Educational Level of Major Food Preparer and 
Average Total Amount of Food Discarded for 
all Reasons during a Seven-day Period ,134 

12 Household Refrigerator Temperature and Average 
Total Amount of Food Discarded per Household 
in a Seven-day Period 135 



FOOD DISCARDS:  NATURE, REASONS FOR DISCARD, AND 
RELATIONSHIP TO HOUSEHOLD VARIABLES 

CHAPTER I 

INTRODUCTION 

Significance of Household Food Waste Study 

Economic pressures and a growing awareness of the finite limits 

of our natural resources under increasing population growth have made 

efficient use of food resources more important to consumers than it 

has been in the past (Harrison, 1976; Harrison et al., 1975; Nisson, 

1976). Avoidable food waste is the largest and most economical 

source of additional food available (Fung and Rathje, 1982). In 

order to recover this loss and harvest this potential food source, 

losses need to be evaluated at all levels; production, processing, 

marketing, and household. This dissertation is a study of losses 

occurring at the household level. The largest numbers of food dis- 

card decisions are made by consumers as family units; one researcher 

estimated that some households are discarding 20% of the food brought 

into the kitchen (Harrison, 1976). Changes in the household food 

manager's food utilization could result in more available food for 

household members, additional funds for other household uses, and 

decreased loads on landfills and sewer systems. 

Since the 1940,s, nationwide household food consumption surveys 

(NFCS) have been conducted.  The United States Department of Agricul- 



ture (USDA) has long recognized that food losses due to spoilage, 

trimmings, food fed to pets, and other reasons are unaccounted for in 

these surveys. The problems inherent in estimating or measuring 

these losses have discouraged attempts to do so in large nationwide 

samples of households and also in smaller dietary studies (Harrison 

et al., 1983; USDA, 1983b). However, an estimation of these losses 

and their relationship to various demographic data are necessary for 

more accurate interpretation of food consumption data. 

Purposes of the Study 

Before strategies for decreasing household food discards can be 

planned, the reasons the discards are occurring must first be 

explored. This is the first known study to focus on the reasons, 

attitudes, and lifestyle characteristics surrounding discard be- 

havior. A second major focus of this study was to compare the house- 

holder's evaluation of the food to a laboratory examination for 

selected microbial species, total microbial flora, and quality 

characteristics. It is important to note that not all wasted food 

calculated in other quantitative garbage research would have been 

safe for consumption. 

After an understanding of the reasons for discard of food is 

achieved, these householder needs for education can be addressed. In 

cases in which the householder is discarding food due to lack of 

proper evaluative criteria, programs meeting this need can be 

developed. 



CHAPTER II 

REVIEW OF LITERATURE 

Previous Household Food Discard Studies; Methods and Results 

The first scientific discard studies conducted during peace time 

and with normal economic conditions were directed by Adelson from 1958 

to 1961 (Adelson et al., 1961; Adelson et al., 1963). The goal of 

this research was to determine the caloric value of various categories 

of food that were being discarded at the household level. These data 

were necessary for more accurate interpretation of the United States 

Department of Agriculture's food consumption surveys. Since it had 

been found in the 1940,s that requesting discard information signifi- 

cantly lowered the rate of cooperation of the sampled households in 

consumption surveys, this information was not sought in those studies. 

Respondents in the surveys of Adelson and co-workers inventoried all 

the kinds, with weights of .food in the kitchen, and added foods brought 

into the kitchen during the 7-day sample period. The discards were 

also weighed and recorded. A random sample was attempted but the 

respondents in the published study consisted of friends and relatives 

of the researchers; the response rate of this selected group was 75%. 

Caloric losses from household foods averaged 7% in St. Paul, Minne- 

sota; 10% in Los Angeles, California; and 28% in rural Minnesota. 

Home butchering was thought to be responsible for the high rural 

Minnesota values.  Discards of meat, poultry and fish accounted for 



45% of the loss in total calories. This is much higher than modern 

studies find; the price of these protein foods may be a cause 

(Harrison,   1976). 

The reasons for discard were not explored, but some demographic 

data were collected. Statistical test results were not presented in 

the papers, however trends were noted. Lower income households 

discarded more meats. This study was based on calories and the 

researchers noted the lower income households purchased cuts of meat 

with more separable fat. Small households discarded more food per 

person, with the exception of dairy products, than large households. 

The presence of children under 7 years of age and the food preparer's 

educational level had no marked effect on loss of calories from the 

food supplies. The food preparer's age also had no noticeable effect 

on caloric loss. However, the older food preparer quoted the "waste 

not, want not" slogan from World War I and the 1930's, and the young 

food preparers quoted the "waste not that others may eat" slogan from 

the Food for Freedom campaign following World War II. The research- 

ers felt these attitudes on waste resulted in a low amount of 

discards  in  their  study. 

Taking into consideration these difficulties in gathering 

accurate data, an innovative pilot study was conducted in the United 

Kingdom by Dowler (1977). The 25 respondents (personal acquaintances 

of the researcher) were told the survey was on the measurement of 

dietary intake instead of waste collection. A household food inven- 

tory  was  taken at   the  beginning  and  end  of   the  7-day  period.     The 



respondents were asked to simply save their discards for the 

researcher and their food intake would be calculated by simple 

subtraction of the uneaten food without their having to tediously 

record every bite. The collected leftovers were analyzed in a bomb 

calorimeter. An average of 533 kcal/person/week (76 kcal/person/day) 

was found to be discarded. Many of the discarded foods had a high fat 

content. Discard analysis (dry weight) found a mean gross energy of 

6.2 kcal/gram, mean nitrogen of 2.9 gram/100 g, and mean total fat of 

41 g/100 g. Translated into percentages, this study found 0 to 12% of 

edible food was discarded with a mean of 4%. Dowler concluded that 

future studies should focus not on how much food is thrown away, but 

on what kind and why. 

Researchers for the United Kingdom Ministry of Agriculture, 

Fisheries, and Food (Wenlock and Buss, 1977; Wenlock et al., 1980) 

conducted a nationwide discard survey of 677 households (1000 sampled, 

68% response rate), preceded by a pilot study of 52 households. The 

goal of this research was to explore the discrepancies between United 

Kingdom food supplies and the population's estimated requirement of 

kilocalories. The results would be used as a much needed correction 

factor for their national food surveys. A random, cluster sample was 

drawn and householders were asked a few demographic questions by 

personal interview and given containers for separate collection of 

various foods. The pilot study showed householders were reluctant to 

part with their discards destined for consumption by pets, so in the 

larger  study,   these householders were allowed  to dispose of  the food 



by feeding the pet and to record the amounts on a written form. The 

collected foods remained at room temperature until the end of the 7- 

day period when they were then sent to the government chemist for 

bomb calorimeter analysis. The researchers noted that some contain- 

ers proved difficult to seal completely and unquantifiable amounts of 

sour milk were lost. 

As with previous calorie-based studies, fats contributed a major 

source of kilocalories and largely determined the amount of discard 

for each household. Of edible food brought into the household, 6.5% 

(150 kcal/person/day) was discarded in the summer and 5.4% (130 

kcal/person/day) in the winter. Twenty percent of the summer discards 

and 30% of the winter discards were fed to pets. The absolute amount 

of food collected increased with the number of people present 

(p<0.01); however, a single child in a family was associated with the 

highest additional energy loss; each successive child added less waste 

to the household than did the previous one. The highest income groups 

tended to discard the most food and also fed more to pets; however, 

this was not statistically significant. There were geographical 

differences in wastage, but they also were not statistically signifi- 

cant. Wenlock et al., (1980) concluded by recommending that the 

reasons for these household variations be explored to more fully 

understand household discard habits. 

In 1973, the University of Arizona started collecting data on 

urban household refuse; the garbage project. This is an on-going 12- 

year study which has utilized different sampling plans and often 



included interviews with the sampled householders. The paper from 

this study which has been published in a scientific journal (Harrison 

et al., 1975) emphasized the advantage of studying discard patterns 

with a non-reactive measure of behavior that requires no time or coop- 

eration from the subjects. Garbage cans were randomly sampled from 

the city of Tucson and percent of food discarded by weight was 

calculated using 100% as the amount of food in the household. This 

100% figure was estimated using archaeological techniques to recon- 

struct foods, for example; potatoes from peelings, cabbage heads from 

leaves, and T-bone steaks from the butcher's weight label. The total 

weight of food discarded averaged 9.7% of that purchased in 1973 and 

8.9% in 1974. 

A 1983 report of a project on a grant from the United States 

Department of Agriculture (Harrison et al., 1983) gave an estimate of 

10% of the grams of food entering the household being discarded. This 

included a correction factor for foods assumed to have been discarded 

in disposals. This latter study was conducted to evaluate four 

methods of discard research; none of which were the methods used for 

this dissertation, the Adelson studies (1961, 1963), or the United 

Kingdom studies (Dowler, 1977; Wenlock and Buss, 1977; Wenlock et al., 

1980). Based on a comparison of the discard patterns of households 

agreeing to participate in the waste research and those unaware of 

their participation, the researchers concluded that reaction to the 

interview and refuse study process was not of great consequence in 

terms of foods used and discarded.  They predicted that any signifi- 



cant reactivity will reside in the reporting of foods used and con- 

sumed rather than alteration of discard behavior as a result of the 

refuse analysis or interview process. 

Microbial Indicators  of  Safety of Food Discards 

Foods may undergo changes during home storage as the result of 

microbial activity. These changes may be unnoticed by the consumer or 

associated with quality deterioration of the food. In either case, 

pathogenic organisms and/or their toxins may be present. Isolation of 

pathogens or the presence of organisms which are associated with 

unsanitary conditions, in numbers large enough to suggest that illness 

might result from consumption of the food is often the method used to 

assess food safety. Microorganisms were selected for isolation from 

the collected discards because of their widespread use in food safety 

evaluation (coliforms, S^. aureus, total counts at 98.60F (370C) and 

680F (20oC) incubation temperatures), their possible foodborne illness 

significance (anaerobes, molds), or their relationship to food quality 

(total counts at 4l0F (50C), molds). Given these criteria for 

selection, a number of other organisms could also have been chosen for 

isolation, but it was felt these selected few would give an adequate 

picture of the flora of the food from both a quality and a safety 

standpoint. Selected references provide the necessary rationale for 

these selections. 



Significance of Coliforms in Foods 

Coliforms are often defined as a group of organisms from the 

Enterobacteriaceae family that are detected by "Coliform tests" such 

as typical colonies on Violet Red Bile agar within 24 to 48 hours at 

98.60F (370C) (ICMSF, 1978). The genera generally are considered to 

be Escherichia, Citrobacter, Klebsiella, and Enterobacter. The 

native habitat of Escherichia coli is the gut, therefore its presence 

in foods indicates direct or indirect fecal contamination. Since 

waterborne diseases are usually intestinal diseases, the presence of 

fecal pollution indicates the possibility of pathogens. Coliform 

tests are routinely used as a standard for evaluating food and water. 

However, the presence of E^. coli should be taken to indicate extent 

of cleanliness; not necessarily safety (Nickerson and Sinskey, 1972). 

The safety of foods can be more accurately assessed by examining for 

the presence of pathogens; however, a few serotypes of E^. coli have 

been shown to be pathogenic to humans (Kornacki and Marth, 1982) and 

any serotype may gain the ability to reduce heat labile and/or heat 

stable toxins. 

Standards specifying acceptable coliform levels vary with diffe- 

rent foods. The guideline for ice mixes is a number not exceeding 

100 per gram from any of five sample units, nor a number exceeding 10 

per gram from three or more of the five sample units; for dried and 

frozen whole egg, the coliform count should not exceed 1,000 per gram 

in any of five sample units nor a number exceeding 10 per gram in 

three or more of the sample units (Olson, 1977). E. coli levels have 
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been established for certain Oregon foods; a count of <_10/g for 

cooked meats (Wehr, 1978) was used for a short time but since re- 

jected. 

Significance of Staphylococcus aureus in Foods 

Staphylococcus aureus is the pathogen most frequently respon- 

sible for foodborne illnesses in the United States today (Minor and 

Marth, 1976). Its growth is selectively favored in cooked foods and 

salty foods. Many of the reported outbreaks (30%) result from home 

food preparation (Holmberg and Blake, 1984). Since Americans common- 

ly serve combination dishes, do not properly refrigerate the left- 

overs (Woodburn and VanDeRiet, in press) but often re-serve these 

leftovers, S. aureus is likely to remain the top food pathogen. 

Staphylococcal food poisoning is characterized by symptom onset 

1 to 8 hours after eating. Symptoms may include diarrhea, vomiting, 

nausea, abdominal cramps and prostration, and typically last 24 to 48 

hours. This type of food poisoning is rarely fatal (Food and Drug 

Administration, 1974). 

Staphylococcal food poisoning results from the ingestion of 

enterotoxins formed in foods by certain strains of Staphylococcus 

aureus. Enterotoxin production depends not only on the strain of S. 

aureus but also on the water activity (Aw), the pH, and the tempera- 

ture of the growth medium (Notermans and Heuvelman, 1983). Reiser et 

al. (1984) found that up to 50% of the £. aureus strains they 

examined were able to produce enterotoxin, and a single strain pro- 
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duced one or more types of the 7 antigenically distinct enterotoxins; 

A, B, C^, C2, C3, D, and E which have been identified. The minimal 

Aw at which growth and toxin production occurs is dependent on the 

solute (Troller, 1971); however in foods, the minimum Aw is generally 

accepted as .86 (Scott, 1953). There also is a tendency to store 

partially preserved foods with lower Aw (such as cured meats) above 

refrigeration temperature, thus enhancing growth. The potential for 

S. aureus enterotoxin A production in these foods should be consid- 

ered. Notermans and Heuvelman (1983) concluded that the production 

of enterotoxin A under such adverse conditions can explain approxi- 

mately 80% of staphylococcal intoxications. This conclusion also 

considers the influence of competitive flora, since most would not 

multiply at Aw of .93, and S. aureus growth can occur at this level 

and lower. 

Jarvis et al. (1973) studied enterotoxin production in media 

with pH ranging from 6.0 to 8.0 and found production throughout this 

range. S. aureus multiplies at pH 4.6 but optimum conditions must be 

present for growth at this pH or below.  With large initial numbers 

Q 

(inoculum of 10° organisms/ml) and ideal media, S. aureus is able to 

grow slowly at a pH of 4.0. S. aureus has exhibited multiplication 

in media with an initial pH of 4.2. An elevation of the pH to 8.5 

ultimately accompanied this multiplication (Genigeorgis et al., 

1971). In the absence of fermentable sugars, the pH of the medium 

will increase with S. aureus multiplication (Notermans and Heuvelman, 

1983). 
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The optimum temperature for growth and toxin production is 

98.60F (370C) (Baird-Parker, 1971); however, enterotoxin production 

has been observed in small amounts in laboratory media at tempera- 

tures ranging from 590F to 110oF (150C to 430C). 

In food systems, the combined effects of Aw, pH, and temperature 

determine toxin production. Research by Notermans and Heuvelman 

(1983) involved the use of model systems to study these combined 

effects. Both sodium chloride and sucrose were studied as humectants 

since they are widely used in food preparation. Growth was limited 

at Aw of .87 and toxin production at Aw of .93, with the exception of 

enterotoxin A production which occurred at an Aw of .90. 

A recommended medium for the isolation, enumeration, and tenta- 

tive identification of S. aureus is Baird-Parker with an egg yolk- 

tellurite enrichment (Baird-Parker, 1962; Baird-Parker and Davenport, 

1965; Gray, 1974; Idziak, 1980). The plates are incubated at 98.60F 

(370C) for 48 hours. The use of different selective media will give 

varying counts. Baird-Parker medium does not give the highest recov- 

eries of S_. aureus in foods, but it has widespread use which allows 

comparisons among studies (Sharpe, 1980). 

Typical colonies from the selective medium are Gram-stained, 

examined microscopically to confirm Gram-positive cocci typically in 

clusters, tested for a catalase-positive reaction and for coagulase- 

positive results using brain heart infusion broth and coagulase 

plasma with EDTA (Speck, 1976; Idziak, 1980) to confirm the presence 

of S. aureus.  In identifying outbreaks, the assumption usually made 
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is that finding large numbers of coagulase-positive staphylococci in 

the food establishes enterotoxigenic S. aureus as the cause of ill- 

ness. The most convenient and reliable diagnostic test to distin- 

guish S. aureus from S. epidermidis is the production of coagulases 

(Cohen, 1972). 

Several states have set maximum permissible S. aureus counts for 

selected foods. Generally the limits selected are based on exper- 

ience with that product. Levels of 1 x 10 organisms per gram are 

given in most states for ground beef. For most fish products "nega- 

tive" is simply stated (Wehr, 1978). The Food and Drug Administra- 

tion has had a series of guidelines on microbial counts for some 

foods for many years. These guidelines were based on what was 

obtainable with that particular product when good manufacturing prac- 

tices were used (Read and Baer, 1974). The states' varying standards 

present problems for manufacturers with interstate distribution. 

Viable counts may be misleading since during the delay between con- 

sumption of the food and laboratory analysis, the bacteria may die, 

giving falsely low counts. Conversely, continued bacterial multipli- 

cation would falsely elevate the counts (Holmburg and Blake, 1984), 

which may also  lead to wrong conclusions. 

Carriers of enterotoxigenic staphylococci usually do not have 

obvious lesions on their hands or nose, and isolation of coagulase- 

positive S. aureus from humans is not sufficient to identify a source 

of contamination because these bacteria are also common on human 

hair,   skin,   throat,   and  stool  (Holmberg and Blake,   1984).     Since food 
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handlers may be apparently healthy and clean and toxin-containing 

food may taste normal, the most practical way of preventing staphylo- 

coccal food poisoning is by prompt consumption of cooked foods or by 

immediately cooling and refrigeration at temperatures below 450F 

(70C) (Holmberg and Blake, 1984). Effective education of the public 

on proper food handling is essential. 

Significance of Anaerobes in Foods 

Mesophilic anaerobes are of interest in foods because of their 

potential for causing illness such as the bacteria Clostridium botu- 

linum and Clostridium perfringens, and for their putrefactive 

abilities which bring about undesirable quality changes in foods. 

C. botulinum has gained notoriety because case fatality is high, 

but it is a rare type of human food poisoning (Speck, 1976). Since 

occurrence of this organism in cooked foods is rare, it was not 

selectively isolated for. Optimum growth temperature for C. botuli- 

num is 950F (35oC) for proteolytic types and 79oF (26oC) for non- 

proteolytic. Conditions favoring C. botulinum growth in a food would 

also favor the multiplication of other mesophilic anaerobes which 

would be expressed as a high total anaerobe count. 

C^. perf ringens is one of the most common types of human food- 

borne illness (Speck, 1976). The food vehicles are usually cooked 

meats, poultry, and combination dishes with large mass to permit 

anaerobic growth conditions. Sporulating cells release enterotoxin 

in the intestine; the major symptom is diarrhea. 
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The live Clostridium organisms are heat labile as is the £ botu- 

linum toxin which is preformed in the food. Therefore, avoiding 

prolonged exposure of prepared foods to temperatures which allow 

bacterial growth, 50° to 120oF (10° to 50oC) (Bryan, 1978), and 

thorough reheating of leftovers by consumers would eliminate concern 

for  clostridia. 

Significance of Total Plate Counts  in Foods 

Aerobic plate counts provide a means of measuring the composite 

microbiological population in a food. The aerobic plate count is 

generally considered not to be a good predictor of the presence of 

pathogenic organisms since the pathogens are poor competitors and are 

usually overgrown by the non-pathogenic. However, when the total 

plate counts are used correctly, they can indicate the effect of 

harvesting, storage, processing, preservation and packaging, and in 

some  cases  should reflect  the manner in which the food is  to be used. 

The microbiological spoilage point varies with different classes 

of foods but generally counts must be in the millions of microorgan- 

isms per gram before organoleptic deterioration occurs (Corlett, 

1974). Since bacterial cells occur not only singly, but also in 

pairs, chains, clusters, and clumps; aerobic plate counts should be 

reported as colony counts per unit or colony forming units per unit 

instead of viable cell counts. Mixing the initial dilution in a 

mechanical   blender   provides   better   breakage   of   the   clumps   but   does 
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not ensure that the organisms are distributed as single cells in the 

dilutions (Speck, 1976). 

Interpretation of total plate counts is not straightforward. 

Certain microbial groups within the flora of a food are more apt to 

cause organoleptic spoilage than others. If these groups are given a 

selective growth advantage due to processing, packaging, or storage, 

then spoilage may occur at relatively low aerobic plate count levels. 

Research on vacuum-packed and non-vacuum-packed ham demonstrated the 

effect of packaging. Non-vacuum-packed sliced ham had "borderline" 

sensory scores after 7 days of storage at 380F (30C) with a total 

plate count of 500,000 per gram; plate incubation temperature 860F 

(30oC). The selective effect of oxygen which favored growth of 

spoilage-producing pseudomonads was thought to be responsible. High 

counts of lactobacilli in the anaerobic samples were not found to 

result in appreciable organoleptic spoilage (Corlett, 1974). 

Choice of incubation temperature differs depending upon the type 

of microbial flora to be enumerated. Mesophilic organisms, both 

pathogenic and saprophytic species, multiply best at incubation tem- 

peratures of 86-98.60F (30-37oC). The International Committee on 

Microbial Specifications for Foods (1978) stated four reasons for the 

importance of aerobic, mesophilic counts: (1) High counts in shelf 

stable foods often indicate contaminated raw materials or unsanitary 

processing; in perishable foods, improper time-temperature storage 

conditions may be indicated. Large numbers occurring at these human 

body incubation temperatures mean that conditions may have existed 
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which would favor the multiplication of pathogens. (2) Some strains 

of common mesophiles such as Proteus, enterococci, and pseudomonads 

have been reported to cause illness with high numbers in foods. (3) 

All known foodborne pathogenic bacteria are mesophilic and usually 

contribute to total plate counts. (4) When food spoilage is due to 

microorganisms, high counts are to be expected. Limitations of 

mesophilic counts include the failure to reflect numbers of dead 

bacteria in processed foods and high counts in certain fermented and 

ripened foods that represent normal, non-objectionable microflora. 

Psychrotrophic viable counts, determined by incubation at 32- 

50oF (0-10oC), are valuable in predicting shelf life of foods held in 

refrigerated storage. The term psychrotrophic is applied to 

organisms that exhibit growth at commercial refrigeration tempera- 

tures without reference to optimum growth temperature (Herbert, 

1981). Species of Pseudomonas, Achromobacter, Flavobacterium, 

Alcigenes are often included in the psychrotrophic category along 

with certain molds such as Geotrichum and Botrytis (Mossel and Zwart, 

1960), In refrigerated foods, the majority of psychrotrophic bac- 

teria responsible for quality losses and subsequent spoilage are Gram 

negative rods. Most psychrotrophic bacteria are destroyed by past- 

eurization temperatures, so usually their presence in heat-processed 

foods implies post-processing contamination. 

The presence of psychrotrophs in large numbers indicates a high 

potential for spoilage during extended storage. Their growth rate is 

very temperature dependent, becoming increasingly slower with reduced 
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temperatures (Speck, 1976). Low counts in foods to be stored under 

refrigeration for extended periods of time may not be good indicators 

of shelf life, as populations of 10° or 108 per gram with accompany- 

ing organoleptic changes may result in a few days or weeks, particu- 

larly at marginal  refrigeration temperatures. 

Significance of Molds  in Foods 

Molds are widely distributed in the environment and may occur as 

part of a food's normal flora, on inadequately sanitized food pro- 

cessing equipment, or as airborne contaminants. Since molds are poor 

competitors and grow slowly (Speck, 1976), their growth is often a 

problem under conditions that are unfavorable to bacterial growth. 

Foods with low pH, low moisture, high salt or sugar concentrations, 

and those stored at refrigeration temperatures are susceptible to 

mold spoilage. Selective media for mold growth, such as acidified 

potato  dextrose  agar,   replicate  these  conditions  (Speck,   1976). 

Molds can be responsible for food spoilage. They are able to 

utilize carbohydrates, including pectins, organic acids, proteins, 

and lipids as substrates (Koburger, 1972), causing off odors, off 

flavors, and surface discoloration. Aspergillus and Penicillium, the 

most common molds isolated from foods in home refrigerators (Torrey 

and Marth, 1977a & b), are strongly lipolytic, converting large 

amounts of neutral fats into fatty acids (Johnson, 1965). These two 

molds are also distinguished above all others in the capacity to 

synthesize  ketone  bodies  from fatty  acids  (Lea,   1961). 
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Health hazards due to consumption of moldy foods are also poss- 

ible. Mycotoxicoses have been documented since 1826 (ICMSF, 1978). 

Incidents of acute mycotoxicosis are rare, but in those, cause and 

effect relationships are fairly easily determined. There is now 

concern that delayed cancer or organ damage may result from repeated 

ingestion of sub-acute levels of mycotoxins (Torrey and Marth, 1977a; 

Torrey and Marth, 1977b; ICMSF, 1978). In human populations, these 

cause and effect relationships are difficult to prove; however, some 

studies have linked aflatoxin ingestion to primary liver cancer in 

man (Campbell and Stoloff, 1974), and to the development of other 

carcinomas in isolated cases (Blutler, 1974). Some strains of Asper- 

gillus isolated from home-stored foods were capable of producing 

aflatoxins  on agar  at  680F  (20oC)  (Torrey  and Marth,   1977a & b). 

Research on aflatoxin production by A. flavus and A. parasiticus 

isolates from various geographical and substrate sources grown on 

wort agar at various temperatures did not find toxin production at 

temperatures either _ 45.50F (< 7.50C) or _ 104oF (> 40oC) 

(Schindler, 1977). Schinder concluded that aflatoxin-free commodi- 

ties stored at these temperatures should remain aflatoxin-free even 

though growth  of A.   flavus  and A.   parasiticus  occurred. 

Torrey and Marth (1977a, 1977b) are pioneers in research on 

molds in home refrigerators. One of their projects involved sampling 

moldy refrigerated foods and taking swabs of refrigerator surfaces 

from 66 low income, Wisconson households. They found that 49% of the 

food   isolates   (68   total   isolates)   were   penicillia   and   38%, 
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aspergilli. Molds isolated from the refrigerator surfaces (11 

isolates) were 36% Aspergillus, 27% PeniciIlium, 19% Cladosporium, 9% 

Rhizopus, and 9% Sporendonema. The studies concluded that the most 

frequently isolated molds (penicillia and aspergilli) were from 

genera in which mycotoxins commonly have been detected and which were 

confirmed as producing mycotoxins in several cases. They suggested 

the need for a more serious attitude toward molds in home-stored 

foods. 

Time and Temperature Recommendations 
for  Safe Food Storage 

Food with pH and Aw levels within the ranges for pathogenic 

bacterial growth is considered perishable food. The temperature at 

which these perishable foods are held will determine the rate of 

bacterial growth and, for toxin producers, the level of toxin produc- 

tion. It has been recognized since the early part of this century 

that cold temperatures are bacteriostatic rather than bactericidal, 

and many studies have been conducted to determine food storage tempe- 

ratures at which pathogen growth and toxin production are not 

considered to occur (Taft, 1959). There are interrelating factors 

that affect the temperature at which pathogenic bacterial growth is 

possible, however in food systems the growth temperature ranges used 

in consumer education materials are 50° to 120oF (10° to 50oC) 

(Bryan, 1978), and it is recommended the perishable food not remain 

in  this  temperature  range for  longer than  three hours. 
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The exceptions to this range for pathogenic bacterial growth are 

C. botulinum non-proteolytic types B, E, and F which have been found 

to grow and produce toxin at temperatures as low as 370F (30C) 

(Speck, 1976), and Yersinia enterocolitica which has been found to 

grow in nutrient broth at temperatures as low as 340F (10C) 

(Swaminathan et al., 1982). Both of these organisms and C. botulinum 

toxin are heat sensitive. They would not present a health hazard in 

thoroughly heated foods. 

Time limits for food safety when perishable food is held above 

or below this range have not been set; however, the expected shelf 

life of refrigerated foods does take into account quality changes 

which can be brought about by non-pathogenic bacteria which are able 

to grow below 50oF (10oC) (Rutgers, 1971). 

Physiological Changes in Produce 

Moisture loss can cause both economic and nutritive losses in 

commodities. Leafy vegetables with a large surface area lose water 

at a rapid rate. The thickness and nature of the protective waxy 

coating are also variable. For example, carrots have less of this 

protective waxy covering than apples or pears, so lose water faster 

(United States Department of Agriculture,1977). Moisture loss is 

usually more rapid in fruits and vegetables when they are stored at 

higher temperatures, because the vapor-pressure deficit between the 

vapor pressure of the food and the vapor pressure of the surrouding 

air is greater at the higher temperature, given constant relative 
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humidity for the storage temperatures (United States Department of 

Agriculture,    1977). 

Shrivel is noticeable when grapes lose 5 to 6% of their original 

"weight (Allen and Pentzer, 1936), and when apples lose 5 to 8% 

(Smock, 1966). Water loss not only decreases the esthetic quality of 

the food, it may be associated with nutritive losses. In kale, 

slight wilting caused 90% of the original vitamin C to be lost in 3 

weeks at 320F (0oC), 4 days at 560F (10oC), and 2 days at 70oF (210C) 

(Ezell and Wilcox, 1959). Wilting may also enhance carotene oxida- 

tion in vegetables, resulting in loss of vitamin A activity (Ezell 

and Wilcox, 1962). Packaging that allows gas exchange while main- 

taining a moist environment increases the shelf life as evaluated by 

texture and also nutritive  value (Wills et al.,  1982). 

Storage of fruits and vegetables at lower temperatures can also 

slow respiration rates thus increasing shelf life, until temperatures 

low enough to cause chilling injury in susceptible commodities or 

freezing injury are reached (Lyons, 1973). Ripening of fruits and 

senescence may proceed after harvest. Senescence is generally asso- 

ciated with decreased consumer acceptance of food. Lowering the 

temperature of non-climacteric produce slows the rate of deteriora- 

tion and in climacteric fruits can delay ripening (Wills et al., 

1982; Fennema et al., 1973). 

Householders also have their own personal standards they use for 

evaluating produce quality. In whole fruits and vegetables in which 

the   inner,    edible  parts   are  not   visible   to   the   consumer   before 
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purchase, complete evaluation is not possible until the food enters 

the household. Storage disorders most often develop before consumer 

purchase (Shear, 1975). Discolorations of the fleshy parts of fruits 

such as apples are not noticed until the fruit is in the household, 

where it then is often discarded. When the householder's standards 

for color of a given variety or texture when ripe do not coincide 

with industry standards and the difference is not discovered until 

after purchase, discard also may reSult. 

Problems Consumers Face in Estimating Shelf Life of Purchased Foods 

An increased knowledge and use of expected shelf life informa- 

tion could result in less food waste for many households. However, 

application of information is difficult since many interrelating 

factors, some of which the consumer has no knowledge of, influence 

the shelf life of foods. Shelf life is greatly influenced by the 

storage temperature. Research conducted on poultry (Labuza, 1982) 

found that at 320F (0oC) the shelf life was nine times that at 680F 

(20oC); a Q10 of 3. Q10 is a measure of the sensitivity of chemical 

changes in a food to temperature change. 

= rate at temp (T0C+ 1Q0C) 

rate at temp T C 

The Q  can also be calculated from a shelf rate life plot as: 

shelf life at T0C 

10  shel life at (T0C + 10oC) 

The organoleptic shelf-life of refrigerated fresh meat is 

generally 3 to 4 days (Labuza, 1982), with the shelf life being 
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evaluated by odor of the raw product (odor is related to bacterial 

growth). When the shelf life is evaluated by color, it is usually 

less than 24 hours (MacDougal and Taylor, 1975). The Q^Q for beef 

round shelf life at 410F (50C), determined by odor, was found to be 

3.2 in a 1972 study by Clark and Lentz (Labuza, 1982). The Q10 for 

beef filet shelf life at 4l0F (50C) by color was found to be 750 

(MacDougall and Taylor, 1975). With such high QIQ'3' storage 

temperature of raw meat is critical. Bacterial spoilage of meats in 

the home is mostly due to psychotrophs and, in unground products, the 

effect is surface growth with production of slime, off-odors, and 

off-colors (Labuza, 1982). 

Bacteria are commonly associated with quality problems in milk. 

Control depends on preventing contamination before and after pasteu- 

rization and creating conditions unfavorable for microbial growth. 

In home refrigerators, psychrotrophic bacteria are mainly responsible 

for spoilage. Standards for acceptable levels of microorganisms in 

milk to indicate end of shelf life are difficult to establish because 

different species grow differently, producing a variety of compounds 

that affect the milk to varying degrees. Punch et al. (1965) have 

published a population range for five genera in milk. These levels 

are associated with definite flavor changes. Aerobacter can bring 

about these changes at a level of 1.5 million per ml at 430F (60C), 

while Chromobacterium may require a level of 5.7 million per ml at 

the same temperature. In dairy products, reactions of lipids in 

foods (autoxidation or enzymic) can also shorten shelf life.  Shelf 
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life studies can identify the most limiting modes of deterioration, 

knowledge of which would benefit the distribution chain and ultimate- 

ly consumers. 

Open shelf life dating involves the use of uncoded dates on food 

packages which may state when the product was packaged, when it 

should be sold, or the date by which it should be discarded if 

uneaten. Consumer groups have advocated the use of such dates to 

provide information. A study of 25 Minnesota supermarkets found that 

all had some outdated food on their shelves. Another Minnesota study 

found 44% of infant formula was overage; and, since the majority of 

store managers could not read the coded dates, they could not rotate 

their stock properly. These findings influenced the state to adopt 

mandatory open shelf-life dating for some foods (Community Nutrition 

Institute, 1979). 

A USDA telephone survey in 1971 found 18% of the households 

polled had purchased food in the last two weeks which had spoiled or 

staled sooner than expected; fresh dairy, 5.6% vegetables, 5.1%; 

meat, poultry and fish, 4.2%; fruits, 3.5%; processed meat, 2.1%; 

baked goods, 2.1%; other, 1.8% (United States Department of Agricul- 

ture, 1973). Of those experiencing this spoilage, one-half noticed 

the spoilage on the day of the sale. The majority of householders 

simply discarded this food though 62% were aware of their store's 

money-back guarantees. This research also found the young, educated, 

affluent suburban shoppers found more stale and spoiled foods among 

their purchases and felt it to be more of a problem than did the 
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older, poorer, undereducated inner-city or rural shoppers. The first 

type of householder was found to shop in more efficient, better run 

stores where the food quality was expected to be superior to that 

found in other groceries. 

While the products would not become unsafe if overage when 

stored at appropriate temperatures, the quality may be affected and 

consumers should be informed when they are paying full price for 

potentially poor quality foods or for foods with shorter shelf lives. 

A temperature-sensitive indicator strip attached to packages would, 

in many cases, give the consumer more pertinent information than a 

date (Rutgers,  1971). 

However, the Office of Technology Assessment, an advisory body 

to congress has determined (Community Nutrition Institute, 1979): 

There is little evidence to support or to negate the 
contention that there is a direct relationship between 
open shelf-life dating and the actual freshness of 
food products when they are sold. (While open dating 
may increase consumer confidence) it entails many 
scientific and financial uncertainties and involves 
some complex choices. 
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Abstract 

This research was undertaken to investigate both the relation- 

ships of characteristics of householders and their discard patterns 

and to explore the reasons for food discard. A sample of 242 (200 

random) households was drawn from Oregon's 5,200 square mile Wil- 

lamette valley. Personal interviews were conducted and 7-day records 

of discards kept. The discarded foods listed on these 7-day records 

were placed into one of eight categories of reason for discard. 

Discards were collected from a subsample. The householder's estimate 

of amount of discard was converted from household measures to grams 

using food composition tables and found to be 97% of the actual grams 

of food as weighed in the laboratory. Paired t-tests did not find 

significant differences between the means of the converted house- 

holder's estimates and the means of the actual grams as weighed in 

the laboratory for any of the fifteen food categories. As household 

refrigerator temperatures increased from 350F (70C) to 680F (20oC), 

the amount of discards also increased (fcost.; = .32, p < .001; r2 = 

.80, p < .001). The amounts of discard also increased with number of 

members in the household (rcogt = .99, p < .001; r = .90, p^.001). 

Household composition and age of the major food preparer also had 

important roles in discard patterns. Household income was not 

linearly related to amount of discard. Consumers generally lacked 

criteria for evaluating the safety of foods. Suggestions for educa- 

tional   programs  are made. 
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Introduction 

Previous household food waste studies had as objectives the 

determination of the quantity of discard. Adelson directed studies 

in the USA from 1958 to 1961 (Adelson et al., 1961; Adelson et al., 

1963) using 7-day discard records. Caloric losses from household 

food were found to average 7% in St. Paul, Minnesota. The reasons 

for discard were not explored, but some demographic data were col- 

lected. Small households were noted to discard more per person. 

Additionally, the food preparer's age had no noticeable effect on 

loss of calories from food supplies. The young food preparers quoted 

the "waste not that others may eat" slogan from the Food for Freedom 

campaign during World War II and the older householders quoted the 

"waste not, want not" slogan from World War I and the 1930's. In 

their conclusions, the researchers stated these food thriftiness 

campaigns had a marked effect on the householder's willingness to 

report   their   discards. 

A United Kingdom study (Dowler, 1977) involving a 7-day collec- 

tion of discards which were analyzed in a bomb calorimeter found an 

average of 4% (range 0 to 12%) of the calories in a household were 

discarded. Another 7-day United Kingdom food collection study 

(Wenlock et al., 1980) found 6% (140 Cal/person/day) of the calories 

brought into the household were discarded. As with previous calor- 

ies-based studies, fats contributed a major source of calories, and 

largely  determined   the  amount   of   discard   for   each  household.     These 
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researchers concluded by recommending that the reasons for discards 

be the focus of future household discard studies. 

The Garbage Project (Harrison et al., 1975), which analyzed 

household refuse from garbage cans using archaeological procedures to 

establish the amount of food brought into the household and weighing 

the amount of discard, found 9% of food by weight being discarded. 

More recent conclusions of the Garbage Project (Harrison et al., 

1983) found a mean of 107 g/ household/day (10%) of solid food being 

discarded. Correcting for the use of garbage disposals, they esti- 

mated a minimum average of 307 g of food discard by a household with 

an average size of 3.7 persons. 

These amounts are large enough to have economic significance for 

many households. Before effective programs to decrease food losses 

at the household level can be designed, the reasons for their occur- 

rence must be understood. This research was undertaken to explore 

the householder's reasons for discard, the types of food being dis- 

carded, and to relate household characteristics to discard patterns. 

A 7-day record was chosen as the method of investigation. 

Methods 

A sample of 243 households (200 random) was drawn from the 5200 

sq. mile Willamette valley of Oregon (Office of the Federal Register, 

1983). The 43 non-randomly selected households were added to in- 

crease the sample size of the waste collection sub-project to 50 

householders;   50 respondents  from the original  200 did not   volunteer 
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for the in-depth collection portion of the project as had been 

planned. These additional households were solicited using poster and 

oral presentations to both blue and white collar target groups and 

random telephone calls. The demographic data of these non-random 

respondents were similar to that of the larger sample with the excep- 

tion of geographic location. The small sample respondents were 

concentrated within 60 miles of the university, although none resided 

in the university town itself. 

Personal interviews by trained interviewers were conducted to 

acquire information about the householder's food patterns, lifestyle, 

food decision making (including illustrative food samples), and also 

general demographic data. The procedures of the 7-day record of 

discarded food were explained. This 7-day record involved listing 

all foods discarded (with the exception of fruit and vegetable trim- 

mings, bones, eggshells, coffee grounds, and other items not general- 

ly in the USA diet), the approximate amount, the reason for discard, 

and if the food was given to a domestic or wild animal. For each 

item, the householder answered the question, "Would the food have 

caused illness had it been consumed?" The questionnaire was pre- 

tested over a 6-month period using target groups and randomly 

selected respondents. Questions were refined during the 5 pilot 

studies, but the main objective was to improve techniques for re- 

trieving the 7-day records, thus decreasing the non-response rate for 

the  main  project. 
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The approach used to maintain the respondent's enthusiasm for 

the project throughout the week included techniques from several 

sources (Dillman, 1978; Hoinville & Jowell, 1978; Groves & Kahn, 

1979). A gift of a university clipboard was presented with the 7-day 

record during the first interview. During the 7-day period, there 

were two interviewer-initiated telephone conversations and a univer- 

sity picture postcard with an "appreciation for your valuable contri- 

bution to research" handwritten note. Toll-free,- respondent-origi- 

nated phone calls for questions were encouraged. Follow-up telephone 

calls, postcards, and in some cases personal visits were made when 

the 7-day record was not returned on schedule. An 86% completion 

rate was achieved; however, due to improperly or incompletely filled 

out forms, 79% (191) of the 7-day records were usable. This did not 

appear to bias the data collection as the 21% unusable and non- 

returned records were proportionately from similar income and educa- 

tion  levels  as found in the original 243  sampled. 

Previous discard studies (Dowler, 1977; Wenlock. et al., 1980) 

concluded that requiring the respondents to actually weigh and/or 

measure their discards emphasized the amounts to the respondents. In 

waste-conscious respondents, the net effect was thought to be one of 

less food recorded. This effect has been noted in other food-record 

studies where it was felt the additional time required for actual 

measurement tended to decrease the amounts of food listed and in- 

crease the non-response rates (Burke, 1947; Bransby et al., 1948; 

Goebel  & Henon,   1983;   Struff  et  al.,   1983;   Todd  et  al.,   1983).     In 
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this study, the respondent's estimates of amounts of discard were 

converted from household measures (cups, quarts, and counted items 

such as 2 hot dogs) to grams using Bowes and Church's Food Values of 

Portions Commonly Used (Pennington & Church, 1980) and the Handbook 

of Food Preparation (American Home Economics Assoc, 1975). A paral- 

•lel study (VanDeReit & Woodburn, in press) using a subset of 50 of 

these respondents, which involved the collection of discards and the 

actual weighing of foods in the laboratory found the converted house- 

holders' estimate, averaged across 275 foods, was 97% of the labora- 

tory weight of the discards. There was not a significant difference 

between the means of the converted householder's estimate and the 

means of the laboratory weight for any of the 15 food categories 

using the t-test for paired data. Less than 2% of the total grams in 

this discard study were non-dairy beverages. Results of the parallel 

collection study indicated householders did not accurately record 

coffee discards in their 7-day records. 

The cost of the food discarded was calculated using an in-house 

cost sheet. The prices were updated during the time of this research 

but in some instances, these costs are an underestimation. The price 

of combination dishes was calculated assuming home preparation from 

raw ingredients. The price of bread was calculated at $.65 per loaf, 

and the cost of discarded fats was calculated as the price of lard 

($.45 per cup). The fruit and vegetable costs were in line with what 

was widely available in Willamette valley grocery stores; however, in 

households with home gardens, these prices are probably overesti- 
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Answers   to  the  question  on  the  7-day  record,   "Why  was   this   food 

discarded?",  were put  into  1  of  8 categories  by  the  investigators. 

1. The quality category included burned foods, less-than-peak 

ripeness in fruits and vegetables, and texture and color defects 

as  perceived by  the  householder. 

2. The microbial category included foods discarded due to time/ 

temperature relationships, the presence of bacterial or mold 

colonies,   off-odors,   and unsanitary  conditions. 

3. Plate waste was defined as any food that was served in an indi- 

vidual's  glass  or  on  the plate and not  consumed. 

4. Wholesome pet food was defined as food considered by the house- 

holder to be acceptable for human consumption, but given to the 

pet as a treat or part of the pet's usual diet. An example of 

this was the practice of frying a hamburger pattie for the dog 

when the family members had one or giving the cat a saucer of 

milk. Milk that was not consumed by family members because it 

had an off-odor and was discarded by feeding to a pet was placed 

in the microbial   category. 

5. The time category included those foods discarded because they 

were past a pull date, expiration date, or, in some cases, a 

series of production cods numbers misinterpreted as a date, or 

because the consumer felt the food was too old by some other 

standard. 

6. The   descriptive  category   included   foods   described   in   such   a  way 
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that either quality changes or microbial growth could be 

indicated. Phrases such as "went bad", "gross", and "yucky" were 

the most  common. 

7. The do not conaume category was primarily made up of parts of 

foods the consumer purchased, but had no intention of eating such 

as  fats  trimmed from meats  and crusts  trimmed from bread. 

8. The leftover category contained foods discarded solely because 

they were leftover. Households where leftovers were not consumed 

and households where certain foods or parts were not eaten 

reheated  contributed  to  this  category. 

In cases where the householder gave both a microbial reason and a 

quality or descriptive reason, the food was placed in the microbial 

category. 

A 24-item estimation questionnaire developed by Wallach and Kogan 

(1965) was given to the subset of 50 respondents to determine the 

degree of cautiousness as it might relate to safety evaluation and 

discard of food. This test has been used to assess confidence or 

cautiousness in the elderly (Botwinick, 1966, 1969) and the results 

have also been associated with financial decision making in elderly 

and  young  adults   (Buros,   1975). 

Refrigerator temperatures were taken with a minimum temperature 

thermometer in the 50 sub-set households. The thermometer was placed 

on  a  center  rack and  read after  approximately 30 minutes. 
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Results and Discussion 

Householder Characteristics and 
Their Reasons for Discard 

Households discarded an average of $2.94 (1631 g) of foods for 

all reasons during the 7-day period. The amounts of discard ranged 

from 0 to $32.48 (0 to 2034 g). The average weight of daily discard 

per household was calculated as 225 g. In the food loss project in 

Tucson, Arizona (Harrison et al., 1983), the average waste per day 

from their 17 low- and middle-income respondent household using bag 

methods was 174 g. With this method, respondents placed in a 

provided bag any food which normally would have been discarded by any 

route (garbage can, drain, disposal, animals, etc.). From the USDA 

nationwide food consumption survey (United States Dept. of Agricul- 

ture, 1983b), 1029 g per person per day of foods (excluding non-dairy 

beverages) were eaten in the average household. Relating this to the 

average daily discard figure of this study,3 6% of foods eaten in the 

household were discarded in the Oregon households studied. The USDA 

food consumption survey (United States Dept. of Agriculture, 1983a) 

data are not an appropriate basis of comparison since only edible 

parts of foods are included in the discard figure, while peelings, 

bones, etc are part of the "food entering the household" weight, 

which  is   the  basis   of   this USDA study. 

a1631 g per week/7 days per week/4 people per household = 58 g of 
discarded daily. 
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When the average amounts of foods discarded by households are 

grouped into the 8 reason categories, interesting discard patterns 

are revealed (Table 3.1). When all fruits and vegetables are 

combined, households discarded an average of $.76 (490 g) of these 

foods per week. Peelings, skins, cores, and other parts not common 

to the USA diet were not included. The "do not consume" category was 

composed of items uniquely not consumed in a particular household 

(i.e., the discard of fresh broccoli heads with stalk consumption). 

The largest (29% cost, 30% weight) fruit and vegetable reason 

category was discarded due to poor quality. Wilting, other-than- 

peak-ripeness, varietal color differences, and bruising were the 

primary causes for discard. In a parallel study involving the 

collection of discards (VanDeRiet & Woodburn, in press), it was found 

that the householder's standards of quality often differed from the 

industry grades. Some avocadoes which were discarded due to over- 

ripeness would generally be considered too firm to eat. Musky and 

dark-fleshed muskmelons were discarded because they were "rotten" and 

"spoiled" though the flesh was very firm and unblemished. Some of 

the discards in this "quality" category represented the household's 

high quality standards, but others represented confusion between only 

quality changes in a food and changes in a food that make it a health 

risk. Frequently slightly wilted fruits and vegetables were judged 

unsafe   to   eat. 

Mold  growth was   responsible  for  most  of   the  fruit   and  vegetable 

discards  in  the microbial   category.    Bacterial  growth was  a factor  in 
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some of the cooked vegetable dishes. This was a small category (16% 

cost,   14% weight)  for  this  group  of  foods. 

An average of $.63 (170 g) of meats, fish and poultry were dis- 

carded per week. The primary reasons given for discard of foods in 

this category were time (26% costs, 20% weight), leftover (17% cost, 

18% weight), plate waste (15% cost, 15% weight), and do-not-consume 

(14% cost, 18% weight). Meat trimmings in the do-not-consume cate- 

gory did not include fat trimmed from beef in the household or fat 

removed from chicken. These items were placed in the fat and oil 

category. Fish skin was not included in the 7-day records. The main 

components of meat trimmings were connective tissues of beef and 

chicken backs, necks, wings, and skin. Frequent discards of the 

less costly chicken probably accounted for the difference in percent 

of cost and weight of the food discarded. Householders 35 years of 

age or older used these chicken parts for broth or removed the meat 

and incorporated it into other dishes. The expensive meats did not 

seem to be considered as disposable as some of the other food cate- 

gories. When asked "What would you do with one leftover lobster 

tail?",   only 4% of  the  respondents would discard. 

An average of $.32 (185 g) of cereals were discarded weekly per 

household. Plate waste was the reason for 23% cost (27% weight). 

The difference in percentages for cost and grams in the leftover 

category may indicate the householder's increased thriftiness of more 

expensive foods. When asked the question "What would you do with one 

cup  of   leftover  cooked  rice?",   19% responded  they would discard. 
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Combination dishes accounted for $.30 (179 g) of the total 

weekly discards. The largest proportion of these foods (37% cost, 

45% weight) was discarded because such leftovers were not used. When 

asked the question "What would you do with 1 serving of leftover beef 

pot pie?", 39% replied that they would discard it; 21% of those 

discarding the pie would do so because 1 serving is not enough to 

save. Some of these small amounts of food could be served for meals 

at which only one person is eating or taken in sack lunches and 

reheated with the employer's lunchroom microwave range. Twenty-seven 

percent of the households typically had no one home for weekday 

lunch, and an average of 71% of the householder's evening meals 

during a 7-day period had at least one family member absent. House- 

holds with teens involved in athletics and households in which the 

evening meal was eaten in commercial food service establishments 

primarily made up this last category. In cases where mealtimes are 

staggered for different family members, use of these smaller amounts 

would be possible. Sixty-two percent of those surveyed had microwave 

ranges in the home; 91% of these responded that their microwave 

equipment had helped them use leftovers that in the past had been 

discarded due to poor reheated quality or because there was not 

enough food  to  warrant  washing   the  saucepan. 

Average dairy discards per household per week were $.21 (168 g). 

Plate waste accounted for 36% cost (38% weight); microbial reasons 

26%   cost   (25%  weight)a;   and   time  reasons,   19%  cost   (10%  weight).     The 

Primarily moldy cheese. 
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expensive dairy products such as sour cream, cream cheese, and 

whipping cream were often discarded after passing their expiration 

dates. Results of the parallel study of collected foods indicated 

food past expiration dates was very often discarded without further 

householder evaluation (i.e., containers were unopened). 

General Householder Characteristics 

The age, income, and education distributions of the sample were 

comparable to those of Oregon as a whole (Bureau of Census, 1983).a 

Thirty-one percent of the respondents had always lived in Oregon. 

The immigrants came primarily from other western states (42%) and 

from the mid-west (39%). Forty-four percent of the immigrants were 

raised in an urban area, 24% small towns, and 32% in a rural farm 

area. 

In 93% of the households, the same person was primarily respon- 

sible for food shopping and for making the household's discard deci- 

sions. In the 84% of households with pets, this person was also the 

one deciding which foods were fed to pets. Therefore, the person 

spending the food money was usually aware of how the food was being 

used in the household. 

aAge (100% = those responding):  18-25 year, 11%; 26-35 years, 27%; 
36-65 year, 49%; > 65 year, 13%.  Gross household 1983 income: 
<_ $10,000, 22%;—$19,000, 29%;—$34,999, 32%; > $35,000, 14%, 
non- response, 3%.  Education:  < grade 12, 15%; HS or GED, 33%; 
some college or university, 28%; bacherlor's degree or higher, 24%. 
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Experience of Major Food Preparer 

Authors of early USA discard studies (Adelson et al., 1961, 1963) 

concluded that one of their main inaccuracies was the hesitancy of 

their respondents to give accurate discard information. The food 

conservation slogans of World War II, the .1930*3, and World War I 

were still exerting an influence. These experiences with past food 

shortages still seem to affect the discard habits of those who exper- 

ienced these times directly and some of those whose mothers had 

experienced them. When asked, "What is the one most influential 

factor in your household's discard patterns?", 100% of those 18 to 25 

years mentioned the esthetic and nutritional quality of the food, and 

91% of those 26 to 35 years gave this response, 73% of those 36 to 65 

years, and 50% of those over 65 years (r = -1.00).a Considering only 

those responding that past food shortages or their mother's discard 

practices were the main influence, none of those 13 to 25 , 9% of 

those 26 to 35, 18% of those 36 to 65, and 50% of those over 65 years 

fell  into  this  category  (r =   .97,  p  <   .001).a 

It is of interest to note that the only age group giving the 

present slow state economy or their household's poor financial situa- 

tion as an influencing factor was the 36-65 year olds; 9% of this age 

group gave this reason. The author's impressions from the personal 

interviews   in   the  respondents'  homes   was   that   economically   stressed 

Mid-point  ages  used for  linear  regression correlation coefficient: 
72.5 years  used  for  upper age  category. 
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households occurred frequently in the lower age brackets, and single 

parents were concentrated in the 18-35 year age groups. 

The total amount of food discarded was largest for the 26-35 year 

age group (Fig. 3.1). Higher amounts of discard were associated with 

an increased number of household members (rcost 
= -99, p < .001; 

rweight = •^» P ^ .001). This age group was most likely to have 

children in the home which made their family sizes some of the 

largest. Meat, fish, and poultry accounted for 19% cost (10% weight) 

of their weekly discards. For the 18-25 year olds, these foods 

accounted for 26% costs (14% weight); for the 36-65 year group, 22% 

cost (10% weight); and for those over 65 years, 17% cost (8% weight). 

The younger groups' perception of food as being disposable is 

probably also a large factor in their higher discard rates. When the 

response to the leftover 1 cup of rice question was analyzed by age 

groups, the main reason for discard was the poor quality of reheated 

rice. When the respondents were divided into age categories, 100% of 

the 18-25 years old major household food preparers replied they would 

discard the rice; forty-six percent of those 26-35 years, 4% of those 

36-65 years, and none of those 65 years would discard (r = -.88, 

p < .001).a 

Twenty-nine percent of the total discards by cost (32% weight) 

were judged by the households to be unsafe to consume. The 36-65 

aMid-point ages used for linear regression correlation coefficient: 
72.5 years used for upper age category. 
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years groups did not proportionately discard as much food that they 

felt would have been unsafe to eat (Fig. 1). The authors noted in a 

parallel study (VanDeRiet and Woodburn, in press) that these house- 

holders felt more confident in their safety assessment of foods than 

the other age groups. The over 65 years group discarded a large 

proportion of cooked fruits and vegetables with the decision of 

unsafe to eat. These foods tend to have high weight/cost ratios, 

which  accounts  for  their  low  cost  of  discard  in this  category. 

The younger householders mentioned food quality as a very impor- 

tant factor in their discard decisions; however, in their 7-day 

records (Fig. 1) this did not hold true. Fruits and vegetables were 

the main foods discarded for quality reasons: 18-25 years, 45% cost 

(52% weight); 26-35 years, 31% cost (49% weight); 36-65 years, 69% 

cost (58% weight); > 65 years, 50% cost (71% weight) of their total 

weekly discards were fruits and vegetables discarded due to poor 

quality. 

Income 

Gross 1983 incomes were not linearly related to amounts of 

discard (Fig. 2); however, some interesting trends were noted. The 

low income group discarded the greatest amount that was judged unsafs 

to eat (average $1.38/week, 767 g). Fruits and vegetables were the 

major  component  of  this  category (37%  cost,   39% weight);   the  cost  is 

aPrimarily moldy  cheese- 
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proportionately large compared to their other foods which indicates 

higher-priced fruits and vegetables were a major component of this 

discard group. The primary food category discarded by the over 

$35,000 group as being unsafe to eat was dairy (17% costs, 33% 

weight). The gram-cost ratio for these dairy discards was the 

highest of the dairy discards for any of the income groups, 

indicating that higher-priced dairy products were an important 

component  of   this  group. 

The largest amount of food discarded due to poor quality was 

found with the $20,000-$34,999 income group ($.60, 401 g per week). 

Fruits and vegetables were the major components for each income group 

(44% cost, 54% weight averaged over all income categories). Since 

some of these foods discarded for quality reasons were also judged 

unsafe to eat by the householder, these two categories contained 

overlapping data. 

There was not a linear relationship between amount of food fed 

to pets and income (Fig. 3.2). Fifty-five percent of all respondents 

had pets which were fed food from the kitchen (only 2% of pet owners 

fed commercial pet foods exclusively). Nineteen percent of the pet 

owners had at least one dog weighing over 50 pounds (22.7 kg). The 

proportion of meats, poultry, and fish fed to pets was higher for all 

income categories than the proportion of these foods in their 

respective total discard figures. The gram-cost ratio was similar, 

indicating the more expensive meats were also being given to the pets 

as  treats. 
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Forty-four percent of the households reported that the menus 

they served changed during their pay periods; 13% of those with 

changes occurring had less to eat, 74% ate less expensive food, 4% 

had less discards, and 26% served different types of food (i.e., home 

preserved foods that were not family favorites) near the end of the 

period. 

Thirty-six percent of the respondents felt their discard 

practices had changed over the last three years; of these, 55% said 

they now discarded less. 

Influence of Household Members 

The presence of children in the household influenced the amount 

and type of food discarded. Households with at least 1 child _< 10 

years discarded an average of $3.60 (1185 g) per week. Dairy product 

discards were higher for this group than the other household types. 

Spilled milk and unfinished glasses of milk were the primary compo- 

nents of the dairy category for this household type. The discard of 

eggs (mainly plate waste) was also higher for this group than for 

other household types. 

Households with all children 11 to 18 years discarded an average 

of $4.36 (2743 g) per week. The amounts of the fruits and vege- 

tables, the meats, and the sweets categories discarded were almost 

double that found in the other household types. These households did 

not consistently contain larger numbers of members than those with 
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young children, so this large amount is not necessarily the effect of 

number. 

Plate waste which accounted for 20% cost (19% weight) of the 

total discards (Table 3.1) across all households, was associated with 

the presence of children in the family. Adult-only households often 

listed no plate waste during the 7-day period. The younger food 

preparers (18-25 years) were more likely to discard children's plate 

waste, while the more mature (> 35 years) food preparers were more 

likely to refrigerate the child's plate waste and present it again 

when that or another child requested food. This did not appear to be 

related to the income level or number of children in the household 

(i.e., experience in parenting). Possibly the age of the householder 

and  general  thrifty practices were  the major  influences. 

The presence of children was also associated with more complete 

menus. Increased home food preparation and more complete menus thus 

may have also been associated with increased total discards. Forty- 

seven percent of the households served 4 to 6 items for their typical 

largest meal of the day; 52% typically served 7 to 11 different food 

items. 

Households with no children living at home discarded an average 

of $2.11 (1195 g) per week. These households typically consisted of 

couples > 40 years, which may reflect the effect of age on discard 

habits, and also young singles and couples who ate a large proportion 

of their meals in foodservice establishments. The effect of number 

of  household members  is  probably also a major  influence.     The weight 
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of their discards was similar to that of the group with young 

children but cost was lower for the childless group. 

When the effect of a decrease in household size over time was 

explored, the food preparers appeared to have made adjustments. 

Average discards in households in which no decrease occurred in the 

last three years were $3.41 (1804 g) and in the households where a 

decrease had occurred, $2.45 (1443 g). 

Influence of Household Quality Standards 

USA residents are often criticized for their high standards of 

food quality compared to the rest of the world's. These standards 

have been suspected as a primary reason for USA food discards. To 

investigate household quality standards, samples of food were 

presented for evaluation. Householders were shown three samples of 

iceberg lettuce: (1) top quality, (2) very slight rust on the base 

of an outer leaf, and (3) rust on the cut edges and rust spots on the 

outer leaves. Care was taken to avoid wilting of all samples. They 

were told the three samples had been stored various lengths of time 

in the refrigerator, the top quality was stored the shortest length 

of time and the most rusty the longest. In response to the question 

"Which is the oldest sample you would serve in a sandwich?", 40% 

selected the top quality; however, 67% believed the older sample was 

safe to consume. This is an example of householders discarding food 

which they realized only had quality defects. 



48 

A freshly thawed roasted turkey slice was presented in a plastic 

container in which the lid was opened in front of the respondent, 

then placed on top of the container and the entire container handed 

to the respondent. The question "This turkey has been stored in the 

refrigerator for four days, would you become ill if you ate it 

today?" was answered by 23% saying illness would result. Observation 

of the householder evaluation process found 31% making their decision 

without examining the turkey, 19% looked at it, 46% looked and raised 

the container to their nose, 2% used sight, odor, and touch for 

evaluation, and 2% were vegetarians refusing to participate in that 

question. 

Cautiousness 

The Wallach and Kogan (1965) cautiousness scale was administered 

to the subset of 50 households from which discard collections were 

made. The major food preparer's cautiousness score was related to 

the cost of food discarded that was judged unsafe to eat (tcnst = 

.96, p<(.001).a Those who were rated as being the least cautious 

judged the least amount (cost) to be unsafe. This trend also held 

true for the weight of the food discarded with the exception of 

cooked fruits and vegetables which were discarded at 2 and 4 times 

the amounts (by weight) of fruits and vegetables for the two more 

cautious  groups. 

aNone  of  the  respondents'   cautiousness  scores  fell  into  the  lower 
two  categories.    The regression was  calculated using only  the middle 
and  two upper  categories. 
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Refrigerator Temperature 

Refrigerator temperatures which were taken from the subset of 50 

households were directly related to discards (rcost = .86, p < .001; 

rg = .85, p .001).a Fruits and vegetables were the major components 

of the discards for each temperature category: <^ 40OF (£ 4.50C), 

$.74 (553 g); 41 to 450F (5-7oC), $.87 (578 g); > 50oF (> 10oc), 

$1.93 (128 g).b The refrigerator temperatures of 21% of those 

surveyed was >^ 50°F (>^ 10oC). At these temperatures, the growth of 

pathogens becomes a possibility (Bryan, 1973). Although some of 

these may have been sampled during the defrost cycle with an 

accompanying rise in temperature, defrost cycles could only occur at 

a maximum of 8% of the time (Althouse et al., 1982) and not all the 

refrigerators sampled were self defrosting. It is very likely these 

refrigerators were  typically at  temperatures higher  than recommended. 

Household Evaluations  of Food 

Confident, accurate estimatations of food safety were not the 

norm among householders. There was confusion concerning time/ 

temperature relationships. It was not clear to many householders 

that   temperature was   the main   criterion   to   use  when  evaluating   food 

aThe  mid-point  temperature  530F  (11.50C)  of  the >_  50oF   (>_ IQOC) 
category   was   used   for   the   regression   calculations.     Mid-point 
temperature  of  380F  (3.50C) was used  for  the  <_ 40OF  (<_ 4.5°C) 
category. 

None  of   the  respondents  had  refrigerator temperatures   46-490F (8- 
9.50C). 
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safety. Respondents mentioned they would use the following methods 

to determine the safety of refrigerated food: looking, 71%; smell- 

ing, 86%; tasting, 43%; time unrefrigerated, 87%. Respondents would 

use the following criteria for evaluating the safety of unref rige- 

rated potato salad: looking, 43%, smelling, 65%; tasting, 43%, time 

unrefrigerated,  91%. 

The evaluation of unrefrigerated potato salad varied between the 

youngest and oldest householders (Table 3.2), but there were not 

major differences with the other evaluation criteria. When 

evaluating the safety of refrigerated food, the more experienced 

householders were less likely to taste. The younger group were more 

concerned with the length of refrigerated storage, which should not 

be a factor in the safety if the refrigerator is at the recommended 

temperature. 

The annual average amount of discard per household was calcu- 

lated to be $150 (range 0 to $1639). This is money which even in 

affluent households could be spent on other consumer goods. In eco- 

nomcially stressed households, this money could make a contribution 

towards  improving the nutritional status  of  the members. 

Target groups for educational programs to help consumers better 

evaluate the quality changes in a food vs. potentially hazardous 

microbial changes are householders under 35 years and those with low 

incomes. The younger householders particularly need alternative 

criteria for evaluating leftover and unopened food, instead of 

relying solely upon a package date or an expected shelf life time. 
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Consumers should be given simple, clear rules regarding the 

time/temperature relationships for the safety of refrigerated foods, 

and stress needs to be put upon maintaining refrigerators at 

temperatures below 450F (70C). Householders in all age and income 

groups did not clearly understand package dating and need information 

as  to  its  uses. 

Conflicting recommendations are being given consumers regarding 

the consumption of foods which have molded in household refrigera- 

tors. Applied research to determine if aflatoxins are present in 

home-stored foods needs to be conducted so the results are directly 

applicable to home situations. Giving educators such results will 

eliminate some of  the varied  recommendations  now being  presented. 

When the householder's reason for discard is explored, it is 

apparent a large proportion of discards is not due solely to the 

consumer's high quality standards; any approach to change these dis- 

card  patterns will need  to  address  these  reasons  for discard. 
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Table 3.1 

Meana Amounts of Weekly Food Discard and Reasons  for Oc currence 

Qua lity Mic :robial Plate Whol esome Descrip- Do  Not 
i'ood category 
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Table 3.2 

Evaluation Criteria Used to Determine the Safety of 
Refrigerated and Unrefrigerated Foods, and the Major Food Preparer's Age. 

Unrefrigerated potato salad Refrigerated food 
(% using each method) (% using each method) 

18-25a  26-35  36-65  >65      18-25  26-35  36-65  >65 

Sight 29b 53 33 38 77 73 71 58 
Odor 65 73 55 50 94 87 83 71 
Taste 41 47 38 38 29 31 24 25 
Storage Time 94 93 89 96 100 • 89 87 88 
Other 12 11 13 21 18 9 4 13 

Total number of respondents for each age group = 100% 
Respondents gave all the methods they would use to determine safety in each situation. 

cLenp,th of time potato salad was unref rigerated.  Length of time refrigerated food was 
stored at refrigerator temperatures (< 450F, < 70C). 
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Abstract 

Quality aspects and microbial counts of household food discards 

were determined. Samples were analyzed for total aerobic and 

anaerobic plate counts, total coliforms, Staphylococcus aureus, total 

anaerobes, Clostridium perfringens, and molds. The length of house- 

hold storage time, the householder's reason for discard, the house- 

holder's safety assessment of the food and laboratory panel evalua- 

tions of off-odor, off-color, and off-texture were compared to the 

laboratory microbial analyses. 

In 62% of the microbiologically analyzed foods, the householder 

did not make correct safety assessments. In 9% of the microbiologi- 

cal ly analyzed foods, an assessment of safety was made by the house- 

holder for foods which were determined to be at risk. 

Total aerobic plate counts (TPC) were made after incubation at 

35°F (50C), 430F (20OC), and 950F (35°C). Panel odor scores were 

more closely related to TPC at 35OF (5°C) than to those at 430F 

(20OC) or 950F (350C.) 
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Introduction 

Economic pressures and a growing awareness of the finite limits 

of our resources have prompted investigations of household food dis- 

cards. Traditionally, these studies have emphasized the amounts of 

food not being consumed. The amounts of food wasted varied from 4 to 

6.5 to 7%a of the total kcal purchased (Dowler, 1977; Wenlock et al., 

1980; Adelson et al., 1963; respectively) and also from 9 to 10% of 

the total weight of food purchased (Harrison et al., 1975; Harrison 

et al., 1983; respectively). In their conclusions, these authors 

regretted the lack of information obtained about the householder's 

reasons for discarding the food and strongly suggested further food 

waste research focus on the reasons for occurrence. This research 

was undertaken to explore the relationship between the householder's 

quality and safety assessment of food which was discarded and a 

laboratory evaluation of the characteristics of the same food. 

aAdelson et al., (1963) found discards as high as 28% in rural Minne- 

sota where high amounts of fat from meat were removed at the house- 

hold level instead of at a commercial slaughter house. 
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Methods 

Experimental Design 

A collection of Sunday, Monday and Tuesday's food discards was 

made daily the following morning at 50 residences selected from 

Oregon's 5,200 square mile Willamette Valley. Eighteen of these were 

volunteers from a larger random sample for a parallel study. Thirty- 

two were volunteers solicited from laundromats, bingo halls, 

volunteer fire departments, technical schools, churches, extension 

homemaker clubs, and random telephone calls. Their demographic char- 

acteristics were similar to those of the larger random sample with 

the exception of geographic location. Six of the 32 resided in the 

extremes of the sampling area, but the remaining 26 were concentrated 

within a 60 mile radius but excluded the university town. 

The householders placed their foods discarded due to poor quali- 

ty or because they were unsafe to eat in an ice chest with a frozen 

container of eutectic solution which was supplied to each household. 

An accompanying form was used to describe the food, the reason for 

discard, the length of time in the household if purchased or length 

of time as a finished product if home-made, and the householder's 

estimate of safety if the food had been consumed instead of dis- 

carded. The householder evaluated the safety of each food separately 

from the reason for discard. For example, lettuce that was discarded 

because it was wilted would be placed in the quality category of 
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reasons for discard but the householder may have judged it to be 

unsafe for consumption. 

The householders answered the open-ended question, "Why was this 

food discarded?", for each collection item. Their responses were 

then put by the investigators into 1 of 4 categories for reason of 

discard. The quality category included less-than-peak ripeness in 

fruits and vegetables, texture defects, burnt foods, and color de- 

fects. The microbial category included foods discarded due to 

time/temperature relationships, bacterial or mold colony presence, 

off-odors, and unsanitary conditions. The time category included 

those foods discarded because they were past the pull date, expira- 

tion date, or, in some cases, a series of production code numbers 

misinterpreted as a date, or because the consumer felt the food was 

too old by some other standard. The descriptive category included 

foods described in such a way that either quality changes or micro- 

bial growth could be indicated. Phrases such as "went bad", "gross", 

and "yucky" were the most common. In cases where the householder 

gave both a microbial reason and a quality reason, the food was 

placed in the microbial  category. 

Samples were transported to the laboratory in an ice chest with 

frozen eutectic solutions. On arrival at the laboratory, they were 

labeled as to type of food and held on flaked ice during panel evalu- 

ation. 
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Quality Evaluation 

A panel consisting of eight staff members who were available 

whenever the discards arrived evaluated selected quality aspects. 

The panelists varied in age from mid-twenties to late fifties. They 

were trained in two sessions in use of the evaluation procedure. 

They evaluated the degree of off-color, off-odor, and off-texture of 

the sample as none, slight, medium, or strong using their past exper- 

iences with similar food as the product standard. For example, the 

panelists knew cooked spiced apple slices are normally darker than 

raw or unspiced cooked, and the texture of a cooked apple is normally 

much softer than the raw. Panelists omitted evaluation of foods they 

were unfamiliar with, but this rarely occurred. The panel did not 

consider mold presence when evaluating the color or texture of the 

foods. 

Extract release volume of raw samples and thiobarbituric acid 

values were determined on meats when feasible. However, too few 

items lent themselves to representative sampling for replicate tests 

so these data were dropped from this paper. Measurements of pH for 

classifying the products as _< 4.5 or > 4.5 taken on a 1:10 dilution 

(Association of Official Analytical Chemists, 1984) using a Corning 

combination electrode. 

Microbial Methods 

Representative samples of the food were blended with 0.1% 

peptone water to make a 1:10 dilution by weight.   Subsequent 
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dilutions were made based on expected numbers for each specific food 

and plated. Difco media and antimicrobics were used for all tests. 

Appropriate microbial analyses were made on 246 of the 275 collected 

foods. This testing was omitted on foods discarded solely for 

quality reasons. Therefore, the sample sizes vary throughout this 

study. 

Total aerobic counts were determined using pour plates of plate 

count agar (PCA). Incubation was at 35°F (5oC), 680F (20OC), and 

95OF (35oC) for 7, 5, and 2 days, respectively (Food and Drug Admin- 

istration,   1978;   Speck,   1976). 

Anaerobes were isolated using Clostrisel agar spread plates 

incubated in Case anaerobic jars (GasPak Anaerobic Jar, BBL, Division 

of BioQuest, Cockeyville, Maryland) at 950F (350C) for 48 hours 

(Speck, 1976). Colonies isolated from these plates were tested for 

£. perfringens identity using SFP agar with 50% egg-yolk enrichment 

and  antimicrobics K and P  (Difco,   1984). 

Coliform bacteria were enumerated using violet red bile agar 

spread plates and counting dark red colonies measuring 0.5 mm or 

greater in diameter after 48 hours (Food and Drug Administration, 

1978; Nelson et al., 1984). Gas production in fermentation tubes of 

2% brilliant green lactose bile broth was used for confirmation 

(Nelson et al., 1984). Further identification was done with 

microscopic motility examination, Gram staining, MacConkey's agar, 

And API-20E (Analytab Products, Inc., Plainsview, N.J.) kits 

(Castillo and Bruckner,   1984). 
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Staphylococcus aureus determinations were madeus'ing Baird- 

Parker medium with a 50% egg-yolk enrichment as spread plates. 

Incubation was at 950F (350C) for 48 hours (Baird-Parker and 

Davenport, 1965). Typical dark, shiney colonies were selected from 

these plates  for Gram staining,   catalase  and  coagulase  testing. 

Molds were isolated using pour plates of potato dextrose agar 

which had been acidified with 10% tartartic acid to pH 3.5 + 0.1. 

Sterile calcium alginate swabs (Torrey and Marth,1977b) were used to 

sample refrigerator racks and the inside of vegetable crispers. Mold 

identification to genus level was done using keys (Pirozynski, 1971; 

Wylle and Morehouse,   1977). 

The enumeration. Gram staining of organisms, and testing for 

fermentation by the coliforms took place immediately after incuba- 

tion. Further testing was done 1 to 6 months after the initial 

sample collections. The organisms were held in triplicate plate 

count agar tubes at 350F (50C) during this time lag. They were 

restreaked on an appropriate enrichment medium or broth for each 

specific organism and incubated before further testing resumed. 

Control cultures of S_. aureus, £. per f r ingens, E_. coli, K.. 

pneumoniae,   P.   vulgaris,   E_.   colaceae,   and P.   aerogenes  were  used. 

Determination of At-Risk Categories 

Laboratory microbial analysis and panel evaluation of quality 

were compared to the householder's reason for discard. The probable 

safety of  the  food was  estimated  from the   laboratory microbial  tests. 
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Appropriate microbial analyses were made on 246 of the 275 collected 

foods. This testing was omitted on foods discarded solely for 

quality reasons such as burned products, broken emulsions, and freez- 

er-burned foods. 

In order to convert laboratory analyses into an estimate of food 

safety, guidelines were sought from the literature. The microbial 

specification which is of an advisory nature established by the Codex 

Committee on Food Hygiene (Olson, 1977) for total counts of 

mesophilic aerobic bacteria is a number not exceeding 106 per gram on 

PCA. Although larger numbers of some species may be present without 

necessitating rejection of the food, foods with counts !> 1 x 107 per 

gram were put in the at-risk category, except for fermented or 

cultured products. 

The presence of S^. aureus in numbers of 10^ per gram or greater 

on Baird-Parker medium and confirmed as coagulase-positive was 

considered at risk. A 1965 study (Nickerson and Sinskey, 1972) found 

that counts of 50 x 10^ to 200 x 10^ gram of S. aureus must be 

present in the food to produce 1 to 4 yg of staphylococcal 

enterotoxin type A which was believed to be the minimum level of 

toxin necessary for illness. A more recent study (Venn et al., 1973) 

found beef and gravy samples positive for enterotoxin A when counts 

were as low as 105 per gram and outbreaks have indicated that less 

than 1 yg toxin may cause illness (Nickerson and Sinskey, 1972). The 

Baird-Parker medium used in this study is not only a selective 

medium,    but    the   most   able    to    suppress    coagulase-negative 
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staphylococci (Minor and Marth, 1976). The microbial specification 

established by the Codex Committee (Olson, 1977) for £. aureus is a 

number not exceeding 5 x 103 per gram. Given these considerations, 

the decision was made to establish the guideline. 

Since anaerobe levels are not routinely determined for 

establishing food microbial limits (Genigeorgis, 1975), the at-risk 

for our laboratory results was arbitrarily established at 1 x 10^ per 

gram. C^ perfringens was recovered from 44% of the foods with 

anaerobe counts of j> 104 per gram. The anaerobe plates were incu- 

bated at 98?0F (350C). It was believed mesophile counts at these 

levels probably indicated the food had not been held consistently at 

a low temperature. 

The Codex (Olson, 1977) specifications for coliform levels vary 

from IQl to 10^ per gram depending upon the type of food and whether 

infants or adults consume the food. Coliform counts of >^ 1 x 104 per 

gram were considered at-risk. 

Since consumer information in the 1980ls has advised that moldy 

food other than special products not be consumed, the authors placed 

discards with visible mold colonies in the at-risk category. In a 

study of aflatoxicogenic isolates of Aspergillus grown on wort agar, 

toxin production was not found at temperatures <^ 45.50F (< 7.5°C) or 

> 104°F (_> 40°C) (Schindler, 1977). However, 21% of the 50 

households had refrigerator temperatures > 45.50F (> 7.50C.) 
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Results and Discussion 

Householder's and Laboratory Evaluation of Food Safety 

The 50 households averaged 5.5 different foods discarded per 

household during the 3-day period. The range was 0 to 14 items. 

Twenty percent of the foods collected were discarded for time 

reasons, 28% due to poor quality, 43% for microbial reasons and 9% 

for descriptive reasons.a The householders evaluated 30% of the 

collected foods as causing illness had  they been consumed. 

When the householder's judgment of the food's safety is compared 

to the probable safety of the food as defined by the criteria used to 

evaluate lab analyses as at-risk or safe to consume, discrepancies 

appear (Table 4.1). Twenty-three (9%) of the analyzed foods were 

judged by the householder to be safe to consume but were evaluated as 

being at-risk by the laboratory data. Forty-five (18%) of these 

foods were judged by the householder to be unsafe to consume but were 

not found to be at-risk as defined in the study. Quality changes and 

expiration dates were the reasons given for much of the food discard 

in this category. When these erroneous householder judgments (col. 3 

& 4, Table 4.1) are combined, 68 (28%) of the foods were misjudged. 

When these 68 misjudgments are combined with the 68 foods house- 

holders    stated   they   were   unsure   about   the   safety   of   (col. 

Percentages  calculated using  100% = collected foods  for which 

householders  answered all  reason categories   (n =  275). 
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6 & 7, Table 4.1) and the 17 foods for which the householder did not 

make a safety evaluation (col. 8 & 9, Table 4.1), confident 

householder judgments of safety were lacking for 153 foods (62%). 

Non-responses most frequently occurred after the householder had 

given several "unsure" answers. In households replying definite yes 

and no,  non-responses  did not  occur. 

Bacteria Recovered From Discarded Foods 

Fourteen isolates from the violet red bile plates were identified 

using the API 20E strips with nitrite, MacConkey's agar and motility 

tests. Five were C_. freundii and the others were assorted, common 

food spoilage organisms (3 K. pneumoniae, 2 K. oxytoca, 1 E_. 

colaceae, 1 ODC enteric. 1 E. alevi, 1 S_. plymuthica). Results for 

18 of the isolates did not match the API 20E key, but were reproduci- 

ble. Often the utilization of 1 sugar was different from that 

characterizing  a  species. 

The householder's inability to evaluate the safety of stored 

food is very apparent when only foods with S_. aureus counts of 10 

per gram or greater are considered (Table 4.2). Of the 17 food 

items, only the alfalfa sprouts were judged by the householder to be 

unsafe to consume. A S. aureus concentration this high may reflect 

growth, toxin production, and subsequent illness had the householder 

consumed the home-stored food. The chicken loaf and mashed potatoes 

were discarded for "time" reasons. Throughout this study, foods 

discarded because of "time" usually were discarded unnecessarily; 
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however, in cases such as these 2 foods, the time apparently had 

included periods in the danger zone. Householders need to consider 

heavily the importance of temperature history in making time judg- 

ments . 

Anaerobes isolated from 25 of the cooked food discards were 

tested for the presence of C. perfringens. This organism was 

isolated from 11 of these 25 foods. Although C_. perfringens was not 

enumerated, total anaerobes were. When present, the total anaerobe 

counts were usually >^ 10 per gram. Improper time/temperature 

holding of these foods in the home probably allowed multiplication of 

C. perfringens. Forty-five percent of the foods with C. perfringens 

would most likely have been eaten without first heating (pasta 

salads, sandwich fillings, luncheon meat). Thorough heating of the 

other foods (rice and combination dishes) would kill the organisms. 

However, the authors' previous research (Woodburn and VanDeRiet, 

1985) indicated householders often would not heat chilled leftovers 

to   140oF   (60oC)  or  above. 

Molds  in Householder's  Discards  and Refrigerators 

The majority of molds isolated from the foods were classified as 

penicillia (41%) and aspergilli (26%) (Table 4.3). This is similar 

to the findings of Torrey and Marth (1977) who found that nearly one- 

half of molds isolated from household foods were species of Penicil- 

lium and approximately one-third were species of Aspergi1lus. In 

several   of   their  tests,   molds   from  these  genera  produced  mycotoxins. 
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They recommended that a more serious attitude be taken about mold 

presence in home-stored foods. Since their study, consumer informa- 

tion has reflected this more cautious trend. In this research, 59% 

of visibly moldy foods were judged by the householder to be unsafe to 

consume. In an additional 16% of the foods with visible molds, the 

householder evaluated the safety as questionable. Molds isolated 

from refrigerator surfaces were 45% Aspergillus and 40% Penicillium. 

When the reasons for discard for all foods except raw meats are 

combined, the householder's perception of mold and food safety is 

more apparent (Table 4). Forty-eight percent of the moldy foods were 

discarded for microbial reasons, but only 21% of the non-moldy foods 

were in this category of reasons. These 48% probably represent cases 

where mold presence overrode the other aspects used by the 

householder in food evaluation, the decision making process went 

directly to "discard." Nineteen percent of the moldy foods were dis- 

carded due to quality reasons, while 38% of the foods without mold 

were discarded due to poor quality. In these 19%, the householder 

did not report the visible mold presence as the reason for discard. 

A typical example of this situation was the collection of a nearly 

full can of condensed cream of mushroom soup in which the top surface 

had dried and cracked with 3 blue-green mold colonies on this sur- 

face. The reason for discard given was that the householder thought 

the soup would not rehydrate properly. 

Mold growth appeared to be a major reason for householder dis- 

card of refrigerated prepared foods. Fresh fruits and vegetables 
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without mold were usually (64%) discarded due to poor quality; 7% 

were discarded for microbial reasons. The cooked fruits and vege- 

tables, cooked or dry cereals, and combination dishes with visible 

mold were discarded for other than quality reasons. However, for 

cultured dairy products, raw fruits and vegetables and cooked meats, 

fish and poultry which had visible mold colonies, 22%, 41%, and 14%, 

respectively, were discarded because of poor quality. The breads and 

uncooked, dry cereals without mold were most often (91%) discarded as 

the result of quality changes. Staling and loss of moisture were the 

most frequent problems for these products. 

Aerobic Plate Counts and Food Quality 

When the laboratory panel scores are compared to aerobic plate 

counts (Fig. 4.1), off-odors are associated with counts greater than 

ft Q 
10a per gram and increase further with counts above 10° per gram. 

The sample correlation coefficient was calculated using the log of 

aerobic counts from 350F (50C) PCA plates for 57 cooked, low acid 

ft      '\ 9 foods, with counts ranging from 10° to 10L    per gram and the panel 

off-odor scores for that food is r = .53, p < .10; for counts 10 to 

105 per gram, r = .03, p > .10.  All outlier points were included in 

the calculations.  These relationships agree with other studies 

(Ayres et al., 1950; Labuza, 1982). Linear relationships that were 

not as great were found between panel odor scores and the higher 

ft     1 ? incubation temperatures:  for counts ranging from 10° to lO1'1 per 

gram 630F (20oC), r = .39, p > .10; and (980C), r = .03, p > .10. 
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The cooked meat, fish and poultry category had the greatest 

number of discarded foods with low counts at all three incubation 

temperatures, which were rated by the panel as having no off-odor, 

texture or color, and discarded by the householder for the reason of 

time (Table 4.5). The householders mentioned package pull dates, 

cookbooks, and general knowledge as their sources of these time 

limits. The influence of these authoritative sources must be very 

strong to override the evaluation by the householder's senses and 

ultimately result in the discard of these more expensive foods. A 

better consumer understanding of the meanings of pull dates and 

expected shelf-life  times  is  needed. 

Storage Times Before Discard 

The number of days food was in the household at temperatures 

320F (>0oC) after being purchased or made ranged from 1 to 60 with 

the exception of one raw unrefrigerated lemon with a storage time of 

2 years and a refrigerated cranberry sauce with a storage time of 6 

months. Median times were as follows: raw fruits and vegetables, 14 

days; cooked fruits and vegetables, 14 days; cooked meat, fish and 

poultry, 9 days; dry cereals, 8 days; moist cooked cereals, 6 days; 

cooked meat-cereal combination dishes, 2 days; cultured dairy 

products, 13 days. Householders frequently stated that foods were 

forgotten in their refrigerators until past their prime. A nation- 

wide survey (Poprick, 1974) found almost 70% of consumers believe 

people refrigerate their  leftovers  too  long,   and  the majority of 
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these respondents felt this practice created a safety problem. Many 

of the refrigerated discards collected in the present study were also 

judged unsafe by the householders. These householders were giving 

much weight to the time portion of the time/temperature storage rela- 

tionship. 

A parallel study by the authors found 41% of the respondents 

shopped more frequently than two times per week for fresh fruits and 

vegetables and 30% shopped more frequently than two times per week 

for fresh meats, fish and poultry. Foods in general did not have to 

be purchased and stored for a week. Thus, practices which could 

improve the quality retention during the storage period are needed. 

Consumer Education 

Many of the foods discarded because of quality reasons were 

found to have no degree of off-ness when evaluated by the panel. 

Since foods discarded because they were parts not consumed in a given 

household, leftovers of that food were not saved, or they were plate 

waste or wholesome pet food were not included in these analyses; it 

appears that some households have very high standards of food quali- 

ty- 

Dates on packages have resulted in consumer confusion. In many 

cases householders were not able to distinguish between only quality 

changes and safety changes in a food. A package date was so authori- 

tative, it overruled the consumer's own assessment of the food and 
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often resulted in unnecessary discard (even from a quality stand- 

point).     Storage  temperature  should be emphasized  to consumers. 

In a parallel study in which 242 Oregon households were sampled, 

the authors found 31% of the total food discard by weight (30% by 

cost of the foods) was not consumed because the householder felt they 

would become ill by doing so. Food discarded due to microbial 

reasons was the only clearly at-risk category of foods. The panel 

dlid not consistently rate these as having a strong degree of off- 

qualities, so educational information should continue to encourage 

consumers not to equate food appearance with food safety. Since much 

refrigerated food was discarded due to quality changes and the 

householder also judged it to be unsafe or of questionable safety, 

following the already established time/temperature relationships 

guideline would result in less food being discarded and also in at- 

risk foods not being consumed. Since such a large percentage of food 

discarded is affected by the householder's storage habits and skill 

in safety assessment, emphasis should be on developing consumer 

skills  in evaluating  the safety of  stored household foods. 

Total food discard per household in a 7-day period averaged  1631  g; 

$2.94. 
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Figure 4.1 Panel odor scores and total plate counts at three 
temperatures for food discards at the household level. 
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Table  4.1 

Householder Estimation  of  Food  Safety  and 
Laboratory at-risk Analysis of Discarded Food 

S-pl. 
Sii. 

Uouaeholdar  eatiaatad 
• af. 

Uouaehold. ■r  eacimated 
■ a(< 

Hou.e 
un 

holder 
aure 

Uouaeholdar 
Dot   reepondiog 

Food  c«t«gory 3.(.* At-riak S.f. At-riak Safa At-riak Safe            At-riak 

3ud«   tad  Hov«ra   (rtv] 1         3 - - - i-cru" - - 2 

Crtto   Lta/y  (riw) 16 2 I-*oldC 4 J-crn 12 l-CPU 2                   1-CFO 

Potico«t  (rtv) 2 l-mold 1 

Potacoaa  (cooli«d) 6 1 2-patli'' 2 1-path 

Cicrua 5 1 2 l-mold l-mold 

?ruiti w/pH <A.3  (r«v) J6 2 6 7-mold 5 4-mold 2-mold 

fruili  »/pH s<*-i 
(look.d) 

IS 1 2-oold 
l-coll* 

I 2-nold i l-mold 

Fruici  md v«gcc«bl«a 
v/pH  >.  4.5,   (riw) 

23 4 l-eoll 
1-aold 
1-path 

7 2-.old 
1-path 

5 3 

Coomodtci.i  pB  >   4.5 
(cookad) 

19 6 l-sold '   4 4-90 Id 2 1-C7U 1 

H«ac,   flab.   pouUr? 
(r.«) 

2 1 i-cro 

H«ac,   Ciah,   poulcr? 
(coot.d) 

27 3 3-path 1 3-patb 
2-no Id 
l-CfO 
2-coli 

4 3-patb 
4-eoli 

1-coli 

Egga   (raw) 1 1 

Egga   (caoktd) 3 2 1 

Caraala  (dry) 21 12 l-.old 2 4-«old 1 l-mold 

Caraala  (noiae) 10 1-path 2 3-C7IJ 3 l-pach 

Dairy  (cultured) 23 2 2-mo Id 4 1-path 
l-CFB 
2-coli 
3-«old 

5 1-coli 
2-CFO 

Dairy   (ooa-cultur«d) 3 

Coabioation 10 
dlahee 

Fata.   oila.   aalad' 7 
draaaiaga 

Sveeta 6 

Soup 3 

Hiac. a 

1-path 
i-cm 

1-path 
2-colL 

2-coli 
1-path 

1-path 

l-mold 
1-path 
l-coli 

Ho  BOlda   prea*DC   or   pathogen*   at   level*   >   10  /g,   or   total   counta   >   10   .      Detection   of   growth   above   theae   levala   placed   the   food 
.io  at-riik category.     , o o o 

CFH   iodicataa   TTC   >   10  /%   at   any   of   the   3   C,   20  C,   or   35 C   iocubatioQ   tenperaturei. 
,Kold   indicates mold growth on   acidified   potato  dextroae   agar. 
Path   iodicatee  S.aurem  or  C.   oerfringem   couatt   >   10 /g. 
Coli   indicate*   typical   colony   growth   «o   VEL£   agar   with   counta   >   10  /g 



Table 4,2 

Straphylococcus aureus Counts on Discarded Perishable 

Foods from Houseliolds 

Food 

Householder's 
Days Discard safety 
tored reason assessement iL. aureus 

Mashed potatoes 5 time unsure 
Hashbrowns 30 time . 

D 
desc. 

unsafe 
Alf. sprouts 
Alf. sprouts 

6 safe 
7 quality unsafe 

Chicken loaf 14 time safe 
Pressed ham 14 desc. safe 
Beef meatloaf 

* 
time unsafe 

Summer salami desc. unsafe 
Tuna 4 quality safe 
Beef roast 3 desc. unsure 
Macaroni salad 1 NR NR 
Macaroni salad 1 quality unsafe 
Egg-tuna sandwich 8 time safe 
Tamale NR NR unsafe 
Infant formula 2 quality safe 
Cottage cheese 4 quality unsafe 
Whipped topping 18 time unsafe 

x 10^ 
x 10, 
x 10^ 
x 10. 
x 10$ 
x 10^ 
x 10, 
x 10, 

103 
102 
103 
102 
102 

102 
x 10, 
x 10 

Counts on Baird-Parker medium; confirmed as coagulase-positive, 
catalase-positive, and Gram positive cocci. 

Descriptive terms used could indicate microbial or quality 
reason. 

Sprouts collected from different households. 

NR indicates non-response. 

Macaroni salads were collected from the same household on the 
same day.  The first listing is from the noon meal, the second from 
the evening meal. Oo 
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Table 4.3 

Molds Isolated from Discarded Household Foods 
and Householder's Safety Assessment of the Food 

Foods 

FRUITS AND VEGETABLES 

Genus 
Householder's 

safety assessment 

Lemon juice, fresh Aspergillus unsure 
Orange juice, fresh Penicillium unsafe 
Swtd. cranberries Penicillium unsafe 
Apple Mucor unsafe 
Tomato Rhizopus unsafe 
Strawberries, fresh Mucor unsure 
Grapes Mucor unsafe 
Cherries, canned Mucor unsafe 
Stw. prunes Aspergillus unsafe 
Watermelon Thamnidium unsure 
Fruit salad Aspergillus unsure 
Plums, fresh Aspergillus unsafe 
Strawberries, fresh Aspergillus unsure 
Grape juice Penicillium safe 
Tomato juice Penicillium unsafe 

NRB Applesauce Penicillium 
Grapes Penicillium NR 
Mixed si. fruits Rhizopus unsafe 
Yam, fresh Penicillium unsafe 
Mash, potatoes Penicillium unsure 
Hashbrowns Zygorrhynchus unsafe 
Celery Condidia unsafe 
Black olives Penicillium unsafe 
Carrots, fresh 
Alf. sprouts 

Aspergillus unsafe 
Zygorrhynchus safe 

Beet greens, cooked Penicillium unsafe 
Avocado Aspergillus safe 

OTHER FOODS 
Chicken loaf 
Pressed ham 
Ham w/bbq sauce 
Cnsd. cream soup 
W. W. bread 
White bread 
Wht. bread, comm. 
Crk. wheat bread, 
Mac. salad 
Proc. cheese 
Cheddar 
Whipped topping 

Aspergillus safe 
Penicil lium safe 
Penicillium unsafe 
Aspergillus unsure 
Penicillium unsafe 
Mucor unsafe 
Penicillium safe 
Rhizopus NR 
Mucor safe 
Aspergillus unsafe 
Penicillium unsafe 
Penicillium unsafe 

"Mold not visible in collected sample. 
NR indicates non-response. 



Table 4.4 

Odor, Texture and Color Assessment by Laboratory Panel and 
Householder's Reason for Discard 

With Mold 

Quality  Microbial  Time  Descriptive 

Without Mold 

Quality  Microbial  Time  Description 

Off Odor 
None 3 6 4 1 
Slight 6 9 7 1 
Medium 2 11 2 3 
Strong 1 A 2 1 

Off Texture 
None 0 4 3 0 
Slight 3 7 7 2 
Medium 8 15 2 1 
Strong 1 4 3 3 

Off Color 
Hone 0 3 7 0 
Slight 9 11 4 1 
Medium 2 14 2 5 
Strong 1 2 2 0 

25 8 23 5 
18 10 10 10 
7 8 6 5 
5 4 0 0 

7 3 13 5 
18 14 17 3 
19 6 6 8 
11 7 3 4 

18 10 24 3 
19 13 9 6 
10 4 3 7 
8 2 3 3 

Discard reason due to conditions associated with increased microbial growth or off-odors. 

Food discarded because past expiration dates, expected shelf life, or other time reason. 

'Descriptive reason given for food discard which could indicate either quality or microbial changes. 

00 
O 



Table  4.5 

Householder's Reason for Discard,  Total Aerobic Counts and 
laboratory Panel Evaluations  of  that Food 

81 

F>a«L 
•core 

Nuabar 
of   foodi 

j % TPC 

<10       10-10 

35"C TPC Houtcbotder'a   rt«tOQ   for 
diic«rd 

Qual.     Micro.     Time     Deac. 
pratauc* 
(fraq.) 

COOKED  raUITS   KXD 7ECSTUUZS 

Haa«             6 
3Ugbc         5 
MedLw          4 
Stroog          I 

6 
4 
! 
1 

SUibc        S 
Nediua          4 
Scront          2 

Moat             7 
5lijht          S 
Hedilm          3 
-Stroas        2 

3 
6 
2 
1 

5 
S 
2 
I 

6 - - 6 
1 1 •    1 4 I 

13               12 
2 2-2- 

3.-3- 
5 2 16 2 

1 4 2 1 - 5 - _ 
1 1 - 2 - 1 - 1 

0 1 4 1 2 
1 2 2 0 3 - 1 2 1 1 
- 1 1 - 2 

0 1 2 0 2 
1 3 4 0 3 
0 1 3 0 1 
0 0 2 0 1 

0 2 5 0 3 
1 2 2 0 1 
0 2 1 0 1 

cooiro KEAT. pooim iHD rise 

OH-WM 
Hoot 10 10 - - 9 1 - 10 - 
SUght 4 3 - 1 2 2 - 3 - 
Htdiua 4 1 2 1 1 1 2 3 1 
Scroag 3 - 2 1 - 2 1 3 - 
9[[-TlKIM U 
Moat 7 6 I - 4 3 - i 1 
SUitu 7 7 2 1 7 2 1 9 - 
Htdiua 4 1 2 1 1 2 1 3 1 
Scrong 3 - I 2 - 1 2 1 2 

0(f-Color 
Koot 12 12 - - 10 2 - 12 - 
SUghc 4 3 1 1 3 2 - 4 - 
Htdiua 2 1 - 1 1 1 - 1 1 
Scroag 3 - 3 - - 2 1 3 - 

1 0 5 1 1 
2 0 3 2 3 
0 0 1 1 1 
1 2 0 0 1 

0 
1 

0 
2 

9 
0 

3 
1 

1 
1 

0 
1 

0 
0 

1 
1 

1 
1 

1 
2 

COLTOISB D1U?  PS0D0CTS 

Off-Odor 
Hoot 
Slight 
Htdlun 
3troog 

1 
10 

5 
2 

0»-Tl»tur» 
Hoat 4 
Slight      12 
Ktdius 1 
Scroog 1 

Off-Color 
Hoot 8 
Sligbc 8 
Medima 0 
Stroog 2 

1 1 
1 
8 

4 1 
1 

5 
1 

2 3 
3 
1 

3 11 
1 

IncuDdtion  temperatures.     Incubation was at S°C, 200C. and 350C  for 7.  5.  ana 2 days,  respectively. 
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CHAPTER V 

LIMITATIONS AND CONCLUSIONS 

Limitations of the Study 

A limited geographical area was sampled. The Willamette valley 

of Oregon has an area of 5,200 square miles (Office of the Federal 

Register, 1983). From this location, the sample consisted of 200 

randomly selected households and 43 non-randomly selected households. 

Keeping the 7-day record accurately required literacy and consistent 

estimations on the part of the respondent. 

The economic situation of a particular household and the country 

as a whole varies with time. Between 1980 and 1984, Oregon's unem- 

ployment rate averaged 10% for adult males and 9% for adult females 

compared to a national average of 7% for adult males and 8% for adult 

females during this time period (Research & Data Services, 1984; 

Thorne, 1983). The current economic condition at the time of the 

study may have influenced discard habits. 

Seasonal variations were not taken into account. This research 

was conducted from mid-February to August of 1984; the major portion 

was done in April, May, and June. A study in the United Kingdom 

(Wenlock et al., 1980) found that in the summer, milk accounted for 

13% of the total amount of food discarded by weight. In the winter, 

milk accounted for 6%. Meat accounted for 12% of the discards in 

summer and 14% in the winter. Overall, the total quantity of food 

discarded in the summer was higher (738 g/household/week) than in the 
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winter (591 g/household/week). During the collection period for this 

dissertation research, two days having temperatures above 80°F (27oC) 

were followed by collected discard samples twice the usual amount. 

Picnic foods comprised most residences' collections those days. 

The cost of foods discarded was calculated using an in-house 

cost sheet. The prices were updated the summer of 1984, during the 

time of this research; however, in many cases this calculated cost 

was probably an underestimation. The cost of combination dishes was 

calculated assuming raw ingredients and home preparation. The 

frequent use of higher-priced convenience foods was not taken into 

account. The price of bread was calculated at $.65 per loaf. Bread 

is available throughout the Willamette valley for this price but the 

collected samples and described types from household records were 

often the more expensive breads which cost $1.25 to $2.00 per loaf. 

The cost of discarded fats was calculated as the price of lard ($.45 

per cup). This resulted in extremely low costs for fats discarded, 

and the discard records indicate this fat was most often purchased at 

the price of that particular cut of beef or chicken. The grams of 

fat discarded (also calculated) is a more representative figure. The 

fruit and vegetable costs were in line with what was widely available 

in the Willamette valley stores; however, in households with home 

gardens, these costs are probably an overestimate. Because the 

weight of fruits and vegetables varies so greatly depending on the 

raw or cooked state and presence of sauces, the cost probably is a 

more accurate representation of the discard pattern of these foods. 
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When initially contacted for the first personal interview, 

respondents in their late 40*3 and older would often mention that 

they did not waste food and would recite the food-conservation 

slogans from the 1930*3 and World War II. The younger members of 

this group would not have been old enough to have managed a household 

during those times. Perhaps their mother's food discard habits were 

so strong that these definite ideas were passed on to the next 

generation. The food preparers in their 30's and younger did not 

mention being influenced by food shortages which have occurred in 

history. Since these younger householders did not have such strong 

preconceived ideas of discards representing poor food management, 

their 7-day records may be a more accurate representation of their 

true habits. An example of a completed 7-day record was given to 

each respondent as an example of how to fill out the record and also 

to show the householders some of the large amounts other respondents 

were recording. Also, one of the primary objectives of the personal 

telephone conversations was to reinforce the idea that having 

discards was acceptable and that they should be recorded accurately 

to give an accurate representation of discard patterns for households 

with demographic data similar to theirs. 

In research using survey instruments, pilot studies which focus 

on survey retrieval from a sample similar to the future larger sample 

will enhance the researcher's techniques for recovering the data. 

Simply following the Dillman Total Design Method (Dillman, 1978) may 

not achieve the 80% completion rates he obtained. There is 

competition   from  commercial   sources   for   the  householder's   time   from 
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items received in the mail and from door-to-door solicitation. These 

commercial sources are continually changing and refining their 

strategies, and researchers need to at least explore alternative 

methodology before embarking upon a survey-based project. These new 

strategies are best developed during small pilot studies instead of 

after it is realized a large non-response is likely for the major 

project, and in the long term, the effort spent should be cost- 

effective. 

Future Research Indicated 

Care was taken to select respondents representative of the area; 

however, a larger nation-wide sample would include households from 

different climates, different ethnic groups, and different geographic 

areas; all with possibly different food patterns and therefore dif- 

ferent discard patterns. Nation-wide food conservation programs such 

as those launched by the government in the past should be preceded by 

a nation-wide study of the reasons behind food discard by house- 

holders . 

In a few cases, householders discarded small portions of a large 

batch of food on different days during the collection phase. The 

microbial flora changed with the daily home storage of these foods. 

In the case of several perishable foods that would not be expected to 

show pathogen growth when properly stored at refrigerator tempera- 

tures, is was surprising to note the increase in S^. aureus and 

coliform counts. The determination of an average amount of 

microorganisms added to a food each time it is re-served would give a 
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better indication of the probable safety of home-stored leftovers. 

These few incidents in the collection portion of this study indicate 

sweeping statements such as "householders should utilize leftover 

food instead of discarding it" may not be good advice for all house- 

holds. 

Research on aflatoxin production on various food substrates at 

different temperatures and fluctuating temperatures, and the 

diffusion of the toxin in various foods when production occurs needs 

to be thoroughly studied so consumer educators have accurate, 

directly applicable information. 

The effectiveness of consumer education programs in increasing 

the understanding of open-dated food containers needs to be assessed. 

The current programs have not dispelled the confusion surrounding 

these dates and future educational programs should avoid the same 

pitfalls. 

Conclusions 

Householders discarded an average amount of $2.94 (1631 g) per 

week. The range of the cost of discards was 0 to $32.48 weekly. The 

calculated annual range is 0  to  $1,689. 

The householder's estimate of amount of food, converted into 

grams using food composition tables, was slightly over 97% of the 

actual laboratory weight of the food. Paired t-tests did not find 

significant differences between the means of the converted house- 

holders' estimates and the means of the actual grams as weighed in 

the  laboratory for any of  the fifteen food categories. 
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Seventeen percent of the total amount (by weight) of food listed 

on the 7-day records was discarded due to "time" reasons. Most was 

microbiologically safe. It was not unusual for the householder to 

note that this food was also esthetically acceptable in cases where 

the package was opened, but because the date on the package had 

elapsed the householder was afraid illness would result from serving 

it. 

Householders did not give confident, accurate safety assessments 

for 62% of the collected foods. Household food preparers need 

criteria to better evaluate the safety of their leftover and home- 

stored foods. Such criteria could result in more food available in 

economically stressed households, in more money available for other 

uses, and in less foodborne illness. 

None of the fifty households in which refrigerator temperature 

was sampled had thermometers in their refrigerators, and most 

mentioned they were curious about the temperature reading and also 

about recommended temperatures. Twenty-one percent of these respon- 

dents were using refrigerator temperatures 21 50OF (10
O
C). As 

household refrigerator temperature increased from 350F (20C) to 680F 

(20oC), the amount of discards also increased (rcost = .82, p < .001; 

rg = .80, p < .001). 

The presence of children and their ages had an influence on 

discard patterns. Households with children younger than 10 years of 

age discarded an average of $3.60/week; those with children 10 to 18 

years old, an average of $4.36/week; those without children, an 

average of $2.11/week. 
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The amounts of discard increased with the number of members in 

the household (rcost = .99, p < .001; rg = .90, p < .001). This 

finding is in agreement with previous discard studies. The major 

food preparer's cautiousness score was related to the cost of the 

food discarded that was judged by the householder to be unsafe to eat 

(r = .96, p (.001). The household income and education level of the 

major food preparer were not linearly related to the amounts (cost or 

grams)  of   food  discarded. 

The age of the major food preparer was associated with attitudes 

toward food utilization in the home. Previous life experiences and 

the food preparer's mother's attitudes towards food utilization 

appeared to exert the major influence in the way householders over 35 

years old felt about food discards. Nutritional and esthetic quality 

of the food was most often mentioned by householders under 35 years 

old as being the most  important  factors  in their food utilization. 
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APPENDIX A 

SELECTION OF RESPONDENTS 

The Willamette valley of Oregon was chosen as a sampling area 

because it contains urban areas (Portland, Eugene), rural farming 

areas, and small towns. Corvallis, Oregon, home of Oregon State 

University is in the mid-valley. The Willamette valley viticultural 

area (Office of the Federal Register, 1983) consists of approximately 

5,200 square miles (3.3 million acres). The precisely defined 

boundaries were drawn on an Oregon map so the research firm, Bards ley 

and Haschler of Portland, who draw the random, cluster sample of 

respondents would have a clear concept of the areas to be included. 

The specific households were selected using listing books (every 4th 

book for a given area). Random blocks were chosen on the maps. 

Every 5th residence from the corner house was sampled. No more than 

two households per block were used. Householders were contacted in 

person without prior notice. Two call backs at different times of 

day were made before  another  residence was  substituted. 
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"Hello, I'm  , I'm working on a survey for Oregon State University and 
I'd like to ask you some interesting questions, if you don't mind.  Your house- 
hold was chosen for our survey by random methods and since you are a vital part 
of our cross-section, your participation is essential for the accuracy of the 
study.  This is a survey on foods.  Are you the person who usually prepares the 
meals in this household? 

IF NO, ASK:  May I speak to the person who does? REPEAT INTRO IF NEW PERSON. 

All information you give us is strictly confidential and the results are tabulated 
for the state as a whole, not for any one person.  If you have any questions after 
we have finished, we would be happy to have you call the Foods and Nutrition De- 
partment at OSU (754-3561) and the study will be explained personally to you. 

Also, we want everyone to know that the interview is voluntary and if we should 
come to any question that you don't want to answer, just let me know and we'll go 
on to the next question.  Okay?" 

RECORD DATE, TIME, AND RESULT OF EACH ATTEMPT TO CONTACT IN THE TABLE BELOW. 
NOTE APPOINTMENTS IN TIME OF RECALL COLUMN. 

Result Time of 
Date Time Interviewer (See Codes) Reca11 

Code for results: 

NH  = Not home 
WR  = Will return (when?) 
REF = Refused (explain) 
PIC = Partially completed 
COMP = Interview completed 

Respondent's telephone # 

Verified by   

Date of interview 

I/O NOT READ WORDS IN CAPS. 

(TURN PAGE AND BEGIN l::TcRVi EW: 
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1. Kow many times a week do you usually shop for each of the following 
foods?    CIRCLE ONE NUMBER FOR EACH. 

'   ONCE A 2-3 TIMES        k-5 TIKES        6 OR        ' 
V/EEK A WEEK               A WEEK           MORE 

a. Fruits and vegetables              1 2                    J                    k 
b. Keats and fish                            1 2                    3                    k 
c. Milk  (include delivered)        1 231* 

2. Consider a situation where you forgot to refrigerate a bowl of potato salad. 
Please, indicate whether or not you would use each of the following methods 
to decide if it was  safe to serve.    CIRCLE CNE NUMBER FOR EACH. 

I       res] NO, WOULD J 
WOULD USE       NOT USE 

a. By looking at it  1 2 
b. Ey smeUing it  1 2 
c. By tasting it  1 2 
d. By the length of time it has been 

unrefrigerated   1 2 
e. OTHER (PLEASE SPECIFY)  
   1 2 

3. Are any members of your household especially particular about their food? 
CIRCLE ONE NUMBER. 

1 NO (PLEASE SKIP TO QUESTION k) 

-2 YES r-<; its 

I *3a. Please tell me their ages and sex. 
ACE' SEX 

b. 
c. 

k.    Do you feed any types of animals with food from the kitchen? 

1 HO  (PLEASE SKIP TO QUESTION 5) 
r-Z    YES 

L—^'ta. Please tell me the types of animals you feed. Include breed or 
weight of dogs if known. 

IF DOG: 
TYPE OF ANIMAL WEIGHT/BREED 

(PLEASE TUP.N FAGS) 
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kb. Please tell me which one of the following test describes 
your household pets' food.. CIRCLE ONE NUMBER 
HAND RESPONDENT CARD A 

1 Only commercially prepared pet foods. (SKIP TO QUESTION 5) 
(—2 Mostly commercially prepared pet foods and some treats 

from the kitchen. 
—3 About half commercially prepared pet foods- and half food 

from the kitchen. 
—^   Mostly food from the kitchen and some commercially prepared 

pet food. 
—5 All food from the kitchen. 

-> he.    Which of the following best describes the types of foods 
from the kitchen your pets eat7 CIRCLE ONE NUMBER 
HAND RESPONDENT CARD B 

1 I make my own pet food in large batches and freeze it. 
2 My pets get leftovers and table scraps that ordinarily 

would be discarded. 
3 I plan on feeding ray pets kitchen food as part of 

their daily diet. 
4 My pets get a treat once in a while froa the kitchen. 
5 OTHER (PLEASE SPECIFY)  

5. How often do you have guests eat at your home during a typical week? 
CIRCLE ONE KDKBER. 

1 LESS THAN ONCE A WEEK 
2 ONE TO TWO MEALS A WEEK 
3 THREE OR MORE MEALS A '..'EEK 

6. Did you have a home garden last surener? CIRCLE O'iS NUMBER. 

1 NO 
2 YES 

7. Did you store (can, freeze, or common storage) fruits and vegetables last 
su-Tmer for use this winter? CIRCLE C(!E NU>3ER. 

1 HO 
2 YES 

8. Do you store large amounts of meat in a home freezer or rented locker? 
CIRCLE ONE NUMBER. 

1 NO 
2 YES 

9. Do you feel your food discards have changed in the last three years, or not? 

c 
1 I'M NOT SURE 
2 KO,   HAVEN'T CHANCED 
3 YES,   HAVE CHANGED 

 ^ 9a.    In what way have your food discards changed? 

(PLEASE GO ON TO NEXT PAGE) 
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10.  Is one meal 1n your day larger than the other meals? CIRCLE ONE NUMBER. 

Q 
1 NO (SKIP TO QUESTION 11) 
2 YES 

'10a. What time of day is this large meal? 
  time of day. 

11. Common types of foods used in main meals of the day are listed on this 
card. HAND RESPONDENT CARD C. Please tell me whether or not each type 
of food would be included in a typical we^xday "main meal" in your 
household. CIRCLE ONE NUMBER FOR EACH. 

YES, WOULD    NO, WOULD 
INCLUDE  NOT INCLUQE 

a. A combination dish with meat  1 2 
b. A meatless combination dish  1 2 
c. A meat or fish or poultry  1 2 
d. Potatoes, rice or noodles  1 2 
e. Bread  1 2 
f. Soup  1 2 
g. Vegetable (other than potatoes)  1 2 
h. Fruit  1 2 
1. A beverage  1 2 
j. Something sweet (pie, cake, cookies, etc.) 1 2 
k. OTHER (PLEASE SPECIFY ) 1 2 

12. How many times per week, if any, do you make purchases at convenience stores 
such as Seven-Eleven, Circle K, or at corner markets? CIRCLE ONE NUMBER. 

1 ONCE EVERY 2 MONTHS OR LESS 
2 LESS THAN ONCE A WEEK (BUT MORE THAN ONCE EVERY 2 MONTHS) 
3 ONE OR TWO TIMES A WEEK 
4 THREE OR FOUR TIMES A WEEK 
5 FIVE OR MORE TIMES A WEEK 

13. Consider a situation where you took food out of your refrigerator to prepare 
for dinner, but decided it would be unsafe to eat. Please indicate whether or 
not you would use each of the following in deciding the food was unsafe. 
CIRCLE ONE NUMBER FOR EACH. 

YES, WOULD    NO, WOULD 
USE       NOT USE 

a. By looking at it  1 2 
b. By smelling it  1 2 
c. By tasting it  1 2 
d. By the length of time it had been in the 

refrigerator   1 2 
e. OTHER (PLEASE SPECIFY )  1 2 

14. Please tell me which of the following disposal methods you use for kitchen 
waste. CIRCLE ONE NUMBER FOR EACH. 

USE DON'T USE 
a. Sink or garbage disposal       I    "" 2 
b. Garbage can or trash compactor       1 2 
c. Compost pile or discard outside       1 2 
d. OTHER  (SPECIFY i      1 2 

(PLEASE TURN PAGE) 
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flow, we are going to change topics for the next few questions. 

15. Usually about 58 ships arrive in New York City harbor every day.    What do you 
guess 1s the largest number of ships ever to arrive In New York City harbor 
1n one day?    READ CHOICES AND CIRCLE ONE. 

1 102 ships 
2 65 ships 
3 74 ships 
4 60 ships 

16. Every year abouj 300 new schoolbooks are written. What 1s the largest number of 
schoolbooks written In one year 1n your opinion? READ CHOICES AND CIRCLE ONE. 

1 524 books 
2 330 books 
3 392 books 
4 980 books 

17. Do you make written menus for meals before preparation and shopping? 
1 Always CIRCLE ONE. 
2 Sometimes 
3 Occasionally 
4 Never 

18. In the preparation of a casserole requiring a sauce, would you 
CIRCLE ONE 

1 Prepare 1t from home products 
2 Use a cream soup 
3 Use another recipe 
4 OTHER (PLEASE SPECIFY)  

19. Do you use discount coupons for usual purchases? CIRCLE ONE. 

1 Always 
2 Sometimes 
3 Occasionally 
4 Never 

20. Does one member of your household purchase most of the food, or 1s shopping 
a combination effort by several members of the household? 

1 COMBINATION EFFORT (SKIP TO QUESTION 21) 
2 ONE PERSON MAINLY RESPONSIBLE FOR FOOD PURCHASES 

20a. Please tell me the age of this person. 
a. AGE  
b. SEX  

20b.  Is this person also the person primarily responsible for deciding 
which foods will be discarded? 

1 NO 
2 YES 

20c.     Is this person also the person primarily responsible for deciding 
which foods are fed to pets and other domestic and wild animals? 

1 NO 
2 YES 
T    wn Fnnn r.ivcw in NnN-miMANS  IN THIS HOUSEHOLD 
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Flnally, we would like to ask you a few questions about you and your family to 
help us get a better picture of the kinds of households 1n our sample. 

21. Please tell me the relationship of the people In your household to you and 
give the age and sex for each. Please start with yourself. 

RELATIONSHIP TO YOU 

a. Yourself 

b. 

c. 

d. 

e. 

f. 

21b. At one time were there n 

1 NO 
2 YES 

AGE SEX (CIRCI E ONE) 

22. Please tell me the highest grade completed in school by the person responsible 
for most of the food preparation In your household. CIRCLE ONE NUMBER. 

1 GRADE 11 OR LESS 
2 HIGH SCHOOL GRADUATE OR GED 
3 SOME COLLEGE OR UNIVERSITY 
4 COLLEGE OR UNIVERSITY DEGREE 
5 NO ANSWER 

23. Has the amount of money your household can spend on "extras" Increased, 
decreased, or stayed the same over the last three years? CIRCLE ONE NUMBER. 

1 INCREASED MONEY FOR 'EXTRAS" 
2 DECREASED MONEY FOR "EXTRAS" 
3 STAYED THE SAME 

24. Which of the following categories best describes your total household gross 
income (before taxes) for 1983? HAND RESPONDENT CARD D. Just give me the 
letter which corresponds to the appropriate category. CIRCLE ONE NUMBER. 

1 a. UNDER $10,000 
2 b. $10,001 TO $19,999 
3 c. $20,000 TO $35,999 
4 d. $35,000 OR MORE 
5 NO ANSWER GIVEN 

25. Is there anything else you would like to say about the use, storage or 
disposal of foods in your kitchen? 

(THANKYOU FOR YOUR COOPERATION) 
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INSTRUCTIONS FOR FILLING OUT YOUR FOOD IMM LIST 

Portions of food in households are not consumed for a variety of reasons. 
Discarding food often benefits consumers and should not be looked upon as a 
wasteful procedure. In households with dietary restrictions parts of certain 
foods need to be avoided. Some households prefer to feed their pets kitchen 
scraps instead of purchased pet food. Many food preparers discard food due to 
growth of mold and bacteria. In some households it is not economical to wrap 
small portions of leftovers that the members will not want to eat later anyway. 
The reasons people discard food go on and on. We are interested in the reasons 
food is discarded in your household. Please be careful not to change your usual 
kitchen practices and discard habits this week. 

Please keep an accurate record of your discards on the forms provided for 
a one week period starting on and ending on  
Only list foods when you discard them, do not list them if they are put away for 
another meal. You do not need to actually measure discards, just list approximate 
amounts. 

List the name of the food'not consumed and the date you are discarding it. 
The date and last column are not filled out in the sample food list, but we need 
these columns completed on your list. Indicate if meat and vegetable items are 
cooked or raw. 

We also need to know if the discarded food was plate waste. Plate waste is 
food that was served on an individual's plate or in their glass and will not be 
served again. 

For example: The first discard listed on the sample food list is toast. It 
was made with white bread. Had whole wheat or rye bread been used instead of white 
the food preparer would have described the toast as such. Two slices were discarded. 
The toast was n»t plate waste because it had not been served yet. The toast was 
discarded in the waste basket, so it was not fed to a pet or other animal. The 
toast was discarded because it was burned. 

DO NOT list fruit and vegetable peelings, foods eaten at restaurants, coffee, 
tea, eggshells, bones without edible meat or commercial pet foods. 

DO .list burned foods, soft drinks, alcoholic drinks, snack foods, recipe 
ingredients such as flour, fruit and vegetable trimmings that you would ordinarily 
have eaten if the quality had been better, and all other food items you discard. 

If you use up all of the discard lists before the end of the week, simply 
record your discards on the back of the provided lists or on a seperate sheet of 
paper. Thankyou very much for your help in this study. Without the cooperation 
of people like you, Oregon State University would not be able to conduct much of 
the research that is beneficial to all of us. Your discard list will be used to 
represent the discards of other households with similar numbers of people in them. 
You may receive a personal copy of the results if you so desire (simply fill out 
the enclosed page with your name and address) 



DATE FOOD ITEM 
APPROX. 
AMOUNT 

PLATE 
WASTE? 

WAS DISCARD 
GIVEN TO PET 
OR OTHER 
ANIMAL? 

toast 
(white) 

2 
slices 

no no 

bacon 
drippings 

3 
Tbs. no yes 

potatoes 
(raw) 

Us 
cups 

no no 

mashed 
potatoes 

1 
cup 

yes no 

milk 
(whole) 

h 
cup 

yes no 

beef 
burrito 

1 
burrito 

no yes 

macaroni 
& cheese 

3 
cups 

no no 

Iiamburger 
pattie 
(cooked) 

1 
pattie 

no yes 

lettuce 5 
leaves 

no no 

roast beef 
(cooked) 

4 
cups 

no no 

chicken 
(fried) 

skin from 
4 pieces 

yes yes 

fat 
(beef) cup 

no yes 

WHY WAS ITEM DISCARDED OR GIVEN 

TO ANOTHER ANIMAL? 

burned 

we don't eat with it or cook 
with it 

black spots inside the potatoes 

uneaten 

spilled 

leftover, not enough to save 

leftover, we don't like this 
dish reheated 

I always  feed my dog one when 
we have hamburger 

they got "rusty" in the refrigerator 

cleaned refrigerator, smells bad and 
also some mold 

my children don't want to eat it 

I  trimmed it off the steaks before 
cooking 

WAS THIS FOOD DISCARDED 
BECAUSE IT WAS 
UNSAFE TO EAT? 



WAS DISCARD 
GIVEN TO PET WAS THIS FOOD DISCARDED 

APPROX.   PLATE   OR OTHER WHY WAS ITEM DISCARDED OR GIVEN   BECAUSE IT HAS 
DATE   FOOD ITEM     AMOUNT   WASTE   ANIMAL? TTANOTHER ANIMAL UNSAFE TO EAT? 
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The following information is entirely optional: 

_I am interested in receiving a copy of the results of this survey. 
Below is ray mailing address. 

NAME 

STREET 

CITY. ZIP CODE 

The statistical analysis of the results from discard records of 200 households 
throughout the Willamette valley should be completed by July or August. A copy of 
the results will be sent to you after that time. 

_I am interested in participating in the second phase of this study. Please 
contact me with more information about it. The second phase will involve 
a three day collection of foods that are discarded due to quality changes or 
because they were unsafe to eat. These collected foods will be analyzed in 
the Oregon State University laboratories. This part of the research is planned 
for June. 3elow is my mailing address. 

 NAME 

 STREET 

 CITY, ZIP CODE 

Please record your name on both portions if you wish to both receive a copy 
of the results and participate in the second phase, as this page will be 
cut in two and detached from your other survey answers. 

Thankyou for you help 1n this research project. If you have any questions, feel 
free to call Oregon State University collect at 754-3561. This office Is open 
between the hours of 8 and 5. 
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APPENDIX D 

Questionnaire Given to 50 Respondent Subsample 



114 

THERMOMETER  IN REFRIGERATOR? 

1.    Have you always lived in Oregon? 

c 
1 YES   (AKiP    TO     Q a) 
2 NO 

->la    How long in Oregon  years 

lb   Where raised as a child? STATE  

1 WESTERN 
2 MIDWESTERN 
3 EASTERN 
4 SOUTHERN 

1c   1 URBAN 
2 RURAL, FARM 
3 SMALL TOWN 

2. Oo your menus or discard habits change during your household's pay period? 

1 YES 
2 NO (SKIP TO Q 3) 

2a In what way do they change at the end of the pay period? 
(CHECK ALL THAT APPLY) 

I ©LESS TO EAT 
i oLESS EXPENSIVE FOOD 
i OLESS DISCARDS 
1 ©Other  

3. How many of the members of your family eat breakfast at home? 
3   
3a  eat the noon meal at home? 

3b   thinking about last week, how many evening meals did you eat at 
home with all family members present? 

4. Do you ever make large batches of food with the plan of saving some for 
another meal? 

1 YES, OFTEN 
2 YES, SOMETIMES 
3 NO 

5. This whole chicken PRESENT PKG weighs 3.75 pounds. Considering your 
household's food habits, how many meals of fried chicken would be in 
this package?  meals 

5a 1 SURE OF ANSWER 
2 UNSURE OF ANSWER 
3 DK/NA 

6. This pizza PRESENT PKG weighs   pounds. Considering your household's 
food habits, how many servings would be in this pizza? 

6  1 SURE OF ANSWER 
2 UNSURE OF ANSWER 
3 OK/NA 

(o Q~  -^-^———_ 5 e^ v i r,a. s 
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7. How many weeks does a 10 pound bag of potatoes usually last in your 
household? 

7 wee K5 
7a 1 SURE OF ANSWER 

2 UNSURE OF ANSWER 
3 DK/NA 

8. How many times a week do you serve frozen, canned or dry packaged 
main dishes (TV DINNERS, CHILI, BURRITOS, PIZZA) 

  TIMES PER WEEK 

8a. How many times per week do you serve purchased prepared salads? 

  TIMES PER WEEK 

9. Does any member of your household have a special diet that influences 
their food habits. 

1 NO 
2 YES, EXPLAIN   

10. Please examine these 3 samples of lettuce. They have been stored in the 
refrigerator various lengths of time. EXPLAIN. Which is the oldest sample 
you would use in a sandwich? 

1 A 
2 8 
3 C     (SKIP TO QUESTION 11) 
9 DK/NA (SKIP TO QUESTION 11) 

10a. Did you reject sample C because it is unappetizing or because it would 
be unsafe to eat? 

1 UNAPPETIZING 
2 UNSAFE TO EAT 
3 OTHER   
9 DK/NA 

11. PRESENT CHICKEN. This chicken has been stored in the refrigerator for 4 days. 
Do you feel you would become ill if you ate it today? 

1 DID NOT EXAMINE, TIME ONLY 
2 SIGHT ONLY 
3 SMELL AND SIGHT 
4 TOUCHED, SMELL AND SIGHT 
5 OTHER   

11a.  1 WOULD BECOME ILL 
2 WOULD NOT BECOME ILL 
9 DK/NA 
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12' you^wUh ??? thiS P1'e ^ d1nner-    0ne Sll'Ce waS leftove'-. ^at would 

1 DISCARD 
2 EAT AS  IS ANOTHER MEAL 
A    rflLnLr^0™" MEAL W/ 0NLY 1  p"SON EATING 4 INCORPORATE INTO ANOTHER DISH 
5 OTHER   

12a   Why? 
1 NOT ENOUGH FOR ALL 
2 DON'T LIKE REHEATED (LEFTOVERS) 
3 WOULDN'T EAT BEFORE SPOILED 
4 OTHER   

13. Suppose you had rice for dinner. 1 cup was leftover, what would you do with 
it? 

1 DISCARD 
2 EAT AS IS ANOTHER MEAL 
3 EAT AS  IS ANOTHER MEAL W/ONE PERSON ONLY EATING 
4 INCORPORATE INTO ANOTHER DISH 
5 OTHER 

13a.    Why? 

1 NOT ENOUGH FOR ALL 
2 DON'T LIKE REHEATED (LEFTOVERS) 
3 WOULDN'T EAT BEFORE SPOILED 
4 OTHER  

14. Suppose you had 1 lobster tail leftover. What would you do with it? 

1 DISCARD 
2 EAT AS  IS ANOTHER MEAL 
3 EAT AS  IS ANOTHER MEAL W/ ONLY  1  PERSON EATING 
4 INCORPORATE  INTO ANOTHER DISH 
5 OTHER   

14a.    Why? 
1 NOT ENOUGH FOR ALL 
2 DON't LIKE REHEATED (LEFTOVERS) 
3 WOULDN'T EAT BEFORE SPOILED 
4 OTHER   

15. Do you have a microwave? 

1 YES 
2 NO      (SKIP TO Q 14) 

15a.  Do you feel the microwave has helped you use leftover food more 
often than before you had the microwave? 

1 YES 
2 NO 
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16.    What do you usually do with leftovers? Cl   O/VLyj 

1 DISCARD 
2 GIVE TO PET 
3 SAVE TO EAT ANOTHER TIME 
4 STORE FOR A MUCH LATER DATE (FREEZE) 
5 GIVE TO SOMEONE OUTSIDE OF THE HOUSEHOLD 
6 OTHER 

17. Our food discard habits are influenced by a number of factors. What would 
you say has been the one most important influence in your household's 
discard patterns? 

PRESENT CAUTIOUSNESS SURVEY 

COLLECT THERMOMETER 

ASK TO TAKE SWAB OF REFRIGERATOR 
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Coilngs of 

Home Economics University 

(CAUTIOUSNESS SURVEY) 

Corvallis, Oregon 97331-5109        isoai 75<-M5i 

1. Most birds fly at the speed of about 17 miles per hour. 
a. How fast does the fastest bird fly? 

1. 30 miles per hour 
2. 21 miles per hour 
3. 60 miles per hour 
4. 18 miles per hour 

b. How slow does the slowest bird fly? 
1. 15 miles per hour 
2. 5 miles per hour 
3. 10 miles per hour 
4. 2 miles per hour 

2. Most whales are about 65 feet long. 
a. How long is the longest whale? 

1. 69 feet 
2. 150 feet 
3. 76 feet 
4. 90 feet 

b. How short is the shortest whale? 
1. 37 feet 
2. 8 feet 
3. 51 feet 
4. 58 feet 

3. Usually about 58 ships arrive in New York City harbor every day. 
a. What do you guess is the largest number of ships ever to arrive in 

New York City harbor in one day? 
1. 102 ships 
2. 65 ships 
3. 74 ships 
4. 60 ships 

b. What do you guess is the smallest number of ships ever to arrive in New York 
City harbor in one day? 

1. 5 ships 
2. 49 ships 
3. 38 ships 
4. 18 ships 

4. Most dogs are about 3li feet long. 
a. How long is the longest dog? 

1. 4S feet 
2. 4 feet 
3. 5>i feet 
4. 6H feet 

b. How short is the shortest dog? 
1. 1 foot 
2. Ih  feet 
3. 24 feet 
4. 2 feet 
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5.  Most cars are able to go about 90 miles per hour, 
a.  How fast will the fastest car go? 

1.  213 miles per hour 

6. 

2. 95 miles per hour 
3. 394 miles per hour 
4. 132 miles per hour 

b. How slow will the slowest car go? 
1. 3 miles per hour 
2. 18 miles per hour 
3. 9 miles per hour 
4. "i mile per hour 

Most roads i are about 18 feet wide. 
a. How wide is the widest road? 

1. 51 feet 
2. 27 feet 
3. 20 feet 
4. 36 feet 

b. HOW narrow is the narrowest road? 
1, 16 feet 
2. 7 feet 
3. 2 feet 
4. 11 feet 

7. Most states have about 4 million people in them. 
a. How many million people are there in the largest state? 

1. 5 million 
2. 15 million 
3. 8 million 
4. 30 million 

b. How many million people are there in the smallest state? 
1. 1 million 
2. 2 million 
3. 1/8 million 
4. 3 million 

8. Most buildings are about 50 feet high. 
a. How high is the tallest building? 

1. 421 feet 
2. 1253 feet 
3. 157 feet 
4. 63 feet 

b. How short is the shortest building? 
1. 40 feet 
2. 6 feet 
3. 29 feet 
4. 17 feet 

9. Most windows are about 34 inches wide. 
a. How wide is the widest window? 

1. 110 inches 
2. 36 inches 
3. 43 inches 
4. 57 inches 

b. How narrow is the narrowest window? 
1. 3 inches 
2. 21 inches 
3. 12 inches 
4. 28 inches 
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10. Most sailboats go about 9 miles per hour. 
a. How- fast will the fastest sailboat go? 

1. 22 miles per hour 
2. 39 miles per hour 
3. 11 miles per hour 
4. 14 miles per hour 

b. How slow will the slowest sailboat go? 
1. 7 miles per hour 
2. SH miles per hour 
3. 6 miles per hour 
4. 4*1 milba per hour 

11. Every year about 300 new schoolbooks are written. 
a. What is the largest number of schoolbooks written in one year? 

1. S24 books 
2. 330 books 
3. 392 books 
4. 980 books 

b. What is the smallest number of schoolbooks written in one year? 
1. 94 books 
2. 25 books 
3. 9 books 
4. ISO books 

12. Most people spend about 55 minutes out of a whole day eating meals. 
a. What is the longest time anyone spends eating meals in a whole day? 

1. 60 minutes 
2. 105 minutes 
3. 240 minutes 
4. 73 minutes 

b. What is the shortest time anyone spends eating meals in a whole day? 
1. 3 minutes 
2. 29 minutes 
3. 47 minutes 
4. 11 minutes 
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APPENDIX E 

Three-day Record for Collection Phase 

(Was printed on carbon-less paper. Three sheets given to 
each household. One sheet collected each day with the 
discard pick-up,) 



DATE 
FOOD 
ITEM 

APPROX. 
AMOUNT 

REASON FOR DISCARD 

n 

HUI MANY DAYS WOULD THIS FCCD 
AGO WAS  IT HAVE BEEH UNSAFE 
PUIICIIASED OR TO EAT? 
MADE?    

l-O 
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APPENDIX F 

Project Data Expressed for Each of the Fifteen Food Categories 



TABLE 1. Age of major food preparer and average amount per household of food discarded that was judged unsafe 
to consume. 

a ge 
18-25 yr 26-35 yr 36-65 yr >65 yr unavilable 

Food category (n=13) (n= 35) (n=63) (n= 17) (n= 62) 

(g) U) (g) (t) (9) (t) (9) U) (9) U) 

Buds and flowers 15.4 0.8 5.1 0.2 5.2 0.7 37.1 7.8 10.7 1.5 
Green leafy 27.8 3.9 17.6 3.7 11.0 1.2 30.4 3.1 33.1 4.0 
Potato 18.8 2.7 16.4 1.5 20.5 2.8 29.4 2.6 31.4 2.4 
Citrus 65.4 15.3 60.9 9.3 4.4 1.0 0.0 0.0 8.1 1.7 
Other fruits 

& vegetables 46.5 10.7 228.1 34.9 84.7 18.6 102.1 15.2 109.3 14.9 
Meat, fish. 

poultry 129.4 55.0 75.5 33.6 45.7 18.0 3.8 2.2 60.7 19.5 
Eggs 29.5 4.8 11.9 2.3 4.0 0.6 5.3 0.8 3.1 0.3 
Cereal 80.8 18.9 61.6 11.6 38.4 6.5 24.6 3.8 32.0 5.7 
Combination 

dishes 33.3 7.0 55.7 13.8 32.4 4.0 0.0 0.0 29.5 5.8 
Dairy 31.8 9.0 93.3 14.3 30.6 9.8 24.1 3.4 94.8 10.6 
Salad dressing. 

fat & oil 0.0 0.0 33.2 13.1 18.3 1.3 3.2 0.6 8.6 1.7 
Sweets 0.0 0.0 18.7 5.7 11.3 3.0 0.0 0.0 10.3 5.1 
Gravy 0.0 0.0 0.0 0.0 16.8 1.0 0.0 0.0 0.0 0.0 
Soup 129.7 4.1 40.3 4.8 36.2 6.4 0.0 0.0 8.7 2.9 
Miscellaneous 49.4 13.1 24.4 6.0 18.2 4.4 0.0 0.0 90.8 12.1 

Total 650.3 145. 742.7 155. 377.7 79. 265.0 39. 531.1 88. 



TABLE 2. Income and average amount per household of food discarded that was judged unsafe to consume. 

l$10,000a $10,001 -$19,000 $19,001 -$34,999 iSSS.OOO 

Food category (n= =40) (n= 58) (n= 60) (n= 28) 

(9) U) (g) (I) (g) U) (g) U) 

Buds and flowers 12.5 1.4 8.2 1.0 13.7 2.8 7.3 0.3 
Green  leafy 28.7 3.9 15.7 1.5 36.1 5.3 0.0 0.0 
Potato 21.9 2.3 12.4 1.0 42.8 4.8 8.9 0.04 
Citrus 51.3 11.4 13.1 1.6 15.0 2.3 5.3 0.9 
Other fruits 

& vegetables 133.9 32.3 88.8 13.5 148.3 24.4 29.7 4.2 
Meat,  fish, 

poultry 69.7 30.6 99.7 31.7 34.1 18.0 5,9 1.4 
Eggs 13.2 1.9 2.7 0.6 10.4 1.7 1.1 0.3 
Cereals 62.1 12.3 22.7 4.1 52.7 9.8 29.3 5.0 
Combination 

dishes 54.6 7.6 41.1 10.0 15.1 3.2 24.1 3.0 
Dairy 95.6 15.0 70.2 13.3 23.2 5.7 84.6 7.8 
Salad dressing. 

fat, oil 24.9 1.3 0.9 0.2 21.1 8.0 2.0 0.4 
Sweets 2.1 1.0 4.9 1.7 10.0 2.2 37.4 15.5 
Gravy 15.3 0.9 7.7 0.4 0.0 0.0 0.0 0.0 
Soup 98.3 8.0 3.8 0.5 27.7 7.2 10.8 1.8 
Miscellaneous 33.0 8.3 35.3 5.2 9.5 4.1 12.0 4.5 

Total 767.1 138. 427.2 86. 459.7 100. 257.4 45. 

Gross household 1983 income. 



TABLE 3. Householder's perception of amount of maney available to spend on "extras" 
now compared to three years ago and average amounts of food per household discarded 
that was judged unsafe to consume. 

Increased money Decreased money No change in 

Food category avai lable avail able money avail able 

(g) U) (9) U) (g) U) 

Buds and flowers 13.0 1.5 12.6 1.9 5.4 1.0 
Green leafy 29.1 3.7 20.1 2.8 17.0 2.3 
Potato 15.1 1.4 21.9 2.1 35.6 3.8 
Citrus 11.6 1.5 28.2 5.0 20.8 4.8 
Other fruit 

& vegetables 70.9 15.0 111.6 21.8 177.7 22.1 
Meat, fish, 

poultry 46.9 17.3 98.0 33.7 26.6 15.2 
Eggs 5.9 1.1 3.5 0.7 12.0 1.6 
Cereals 44.8 7.6 43.0 8.9 37.7 6.6 
Combination 

dishes 21.3 4.2 53.5 10.5 22.2 3.7 
Dairy 52.9 7.1 86.7 16.8 45.5 6.3 
Salad dressing. 

fat, oil 23.0 4.1 13.S 4.1 8.0 2.0 
Sweets 16.3 7.5 7.1 1.4 8.0 2.0 
Gravy 0.0 0.0 12.4 0.7 4.1 0.2 
Soup 13.6 2.1 65.0 8.7 16.0 2.0 
Miscellaneous 20.4 3.9 82.3 10.9 25.3 7.3 

Total 384.8 78. 659.7 130. 462.3 81. 

Survey conducted spring and summer 1984. 

a* 



TABLE 4. Houseliold income3 and average amount per household of food discarded due to quality reasons. 

i$10,000 $10,001- -$19,999 $20,000-$34,999 i$35,000 
Food category 

(n= =40) (n= = 53) (rv =60) (n= =28) 

(Q) U) (g) (O (9) U) (9) U) 

Buds  and flowers 3.1 0.6 0.0 0.0 33.7 3.3 0.9 0.1 
Green  leafy 57.0 7.1 19.1 1.8 32.4 4.5 13.6 1.6 
Potato 16.4 3.9 11.7 1.9 5.8 1.2 12.1 1.1 
Citrus 16.9 2.6 6.9 2.0 16.0 2.2 25.2 2.3 
OL'ner  fruits 

Si vegetables 24.7 5.8 65.9 12.1 126.7 22.6 20.7 2.4 
Meat,  fish. 

poultry 25.6 0.2 12.8 5.7 15.6 0.1 2.9 0.5 
Eggs 0.0 0.0 1.1 0.2 2.3 0.4 0.0 0.0 
Cereals 24.0 8.3 14.4 6.6 18.6 2.8 31.3 7.0 
Combination 

dishes 9.4 1.9 19.4 4.6 0.0 0.0 17.9 5.4 
Dairy 0.0 0.0 2.4 2.3 3.3 2.8 0.0 0.0 
Salad dressing, 

.    fat, oil 14.2 3.6 1.9 0.4 3.3 1.0 0.0 0.0 
Sweets 14.5 2.4 19.0 4.5 10.8 2.0 0.0 0.0 
Gravy 4.6 0.3 0.0 0.0 2.4 0.1 0.0 0.0 
Soup 22.6 0.8 0.0 0.0 19.4 2.2 0.0 0.0 
Miscellaneous 43.2 6.8 11.0 1.3 80.8 8.4 12.9 2.1 

Total 276.2 52. 185.9 43. 401.1 60. 137.5 23. 

Gross 1983 household income. 



TABLE 5. Major food preparer's cautiousness score and average amount per 
household of food discard that was judged unsafe to consume. 

Food category 
Medium Medium- -high High 

(9) U) (9) U) (g) U) 
Buds and flowers 20.7 2.8 46.3 8.0 20.0 3.1 
Green leafy 23.4 2.4 0.0 0.0 29.6 4.1 
Potato 17.9 1.8 37.5 3.4 24.8 1.8 
Citrus 25.7 1.7 0.0 0.0 10.4 2.2 
Other fruits 

S vegetables 53.1 8.5 94.8 35.7 232.9 28.1 
Meat, fish. 

poultry 167.8 51.9 31.7 8.2 39.2 8.5 
Eggs 3.4 2.5 7.5 1.1 0.0 0.0 
Cereals 35.1 7.9 99.8 15.8 24.8 4.4 
Combination 

dishes 13.7 3.8 12.3 3.5 13.8 0.9 
Dairy 274.8 49.7 52.2 6.5 36.7 11.2 
Salad dressing, 

fat, oil 44.7 15.3 0.0 0.0 6.7 1.2 
Sweets 29.0 8.6 8.7 4.5 10.4 3.3 
Gravy OoO 0.0 30.7 1.3 0.0 0.0 
Soup 0.0 0.0 47.5 12.3 31.3 3.8 
Miscellaneous 5.7 2.5 21.3 7.5 34.1 7.9 

Total 716.0 159. 490.3 109. 515.2 81. 

Wallach and Kogan (1965) cautiousness scale. None of the respondents' scores 
were in the low or medium-low categories. 

00 



TABLE 6.  Householder's perception of amount of money available to spend on "extras" nowa 

compared to three years ago and average amount per household of food discarded due to 
quality reasons duirng a seven-day period. 

Increased money Decreased money No chan ge in 

Food category avai lable avai lable money available 

(rv =65) (n= 66) (n= 60) 

(g) U) (9) U) (9) U) 

Buds and flowers 29.0 3.1 0.0 0.0 4.8 0.4 
Green leafy 39.7 5.2 27.2 2.8 22.5 3.0 
Potato 9.9 2.8 13.4 2.2 10.8 0.9 
Citrus 8.5 0.9 20.5 2.9 13.8 2.7 
Other fruits 

& vegetables 105.6 19.1 70.0 11.1 59.2 6.7 
Meat, fish. 

poultry 9.3 5.2 15.8 5.4 18.9 5.8 
Eggs 0.9 0.2 1.4 0.2 0.8 0.1 
Cereals 27.0 4.0 28.9 7.8 28.5 5.2 
Combination 

dishes 9.6 2.7 7.3 2.4 15.0 2.5 
Dairy 2.8 2.7 0.4 0.4 2.1 1.6 
Salad dressing, 

fat, oil 2.4 0.5 2.8 0.8 9.0 2.3 
Sweets 11.9 3.3 11.3 2.8 13.5 1.2 
Gravy 2.2 0.1 2.8 0.2 0.0 0.0 
Soup 10.4 1.2 21.1 1.2 0.0 0.0 
Miscellaneous 1.7 0.3 33.5 7.4 87.7 6.9 

Total 270.9 51. 256.4 48. 286.6 39. 



TABLE 7. Household income3 and average amount per household of wholesome food given to pets during a seven-day 
period. 

£$10,000 $10,001 -$19,999 $20,000-$34,999 >.$35,000 

Food category (rv =40) (n= 53) (n= 60) (n= 28) 

(9) U) (g) U) (9) U) (9) (0 

Buds and flowers 0.0 0.0 4.0 0.5 21.3 2.9 6.5 0.8 
Green leafy 2.5 0.2 7.5 0.8 0.8 0.1 0.0 0.0 
Potato 6.8 1.0 13.5 1.8 22.2 2.0 23.2 3.6 
Citrus 0.0 0.0 0.0 0.0 0.0 0.0 17.2 3.9 
Other fruits 

& vegetables 108.3 14.1 46.1 8.4 14.2 2.7 12.2 1.7 
Heat, fish, 

poultry 36.6 14.9 86.6 27.6 46.6 19.6 76.6 21.9 
Eggs 1.1 0.6 10.1 1.4 10.7 1.4 0.0 0.0 
Cereals 26.9 7.7 8.6 11.3 33.1 4.5 61.7 7.9 
Combination 

dishes 45.6 3.3 168.2 25.9 27.7 6.9 97.2 14.8 
Dairy 18.5 4.3 78.4 7.4 27.7 4.2 51.0 7.5 
Salad dressing, 

fat, oil 18.1 3.0 11.6 2.3 32.1 5.9 19.8 3.8 
Sweets 1.7 0.8 0.4 0.1 1.0 0.3 3.6 1.1 
Gravy 0.0 0.0 2.1 0.3 23.7 1.4 0.0 0.0 
Soup 0.0 0.0 7.2 0.2 2.8 1.4 9.7 2.2 
Miscellaneous 0.0 0.0 7.2 0.2 2.8 1.4 9.7 2.2 

Total 266.1 50. 457.6 90. 274.1 54. 396.3 73. 

aGross 1983 income. 
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TABLE Q.  Age of major food preparer and average amount of food discarded per household during a seven-day 
period due to quality reasons. 

Age 

18-25 yr 26-35 yr 36-65 yr >65 yr unavi lable 
Food category 

(n= 13) (n=35) (n=63) (n=17) (n= 62) 

(9) U) (9) U) (9) U) (g) it) (9) U) 

Buds and flowers 0.0 0.0 0.0 0.0 32.3 3.1 0.0 0.0 2.2 0.4 
Green leafy 44.6 4.2 18.3 2.0 33.0 4.1 29.1 3.4 31.3 4.2 
Potato 30.3 7.9 7.3 0.6 11.2 2.3 27.1 2.5 5.7 1.1 
Citrus 0.0 0.0 10.7 0.8 10.1 2.1 0.0 0.0 27.9 4.1 
Other fruits 

V vegetables 26.2 4.7 85.7 15.5 119.6 17.9 56.1 5.6 51.9 9.0 
Meats,  fish. 

poultry 25.4 7.1 24.1 8.0 4.7 1.6 11.8 1.5 17.9 8.7 
Eggs 0.0 0.0 1.7 0.4 0.3 0.1 5.3 0.8 0.0 0.0 
Cereals 19.0 4.0 21.8 5.5 33.2 3.3 22.8 6.7 30.4 8.3 
Combination 

dishes 28.8 5.8 9.8 5.9 0.2 0.1 0.0 0.0 20.5 3.3 
Dairy 0.0 0.0 2.9 2.7 3.0 2.8 2.9 1.5 0.0 0.0 
Salad dressing. 

fat & oil 0.0 0.0 18.6 4.7 3.2 0.9 1.6 0.3 0.0 0.0 
Sweets 3.3 1.5 16.5 7.4 14.4 1.7 0.0 0.0 12.3 1.5 
Gravy 0.0 0.0 0.0 0.0 5.2 0.3 0.0 0.0 0.0 0.0 
Soup 0.0 0.0 19.3 2.3 14.3 0.5 0.0 0.0 7.9 0.8 
Miscellaneous 15.4 1.7 10.3 5.7 71.8 2.4 1.2 0.5 40.0 8.6 

Total 248.5 50. 194.0 37. 247.0 62. 357.0 43. 157.9 23. 
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TABLE 9. Age of major food preparer and average total amount of food discarded per household for any reason 
during a seven-day period. 

Age 

10-25 yr 26-35 y r 36-65 yr )65 yr unavilable 

Food category (n=13) (n=35) (n=63) (n= 17) (n=62) 

(9) U) (9) U) (9) U) (9) U) (g) U) 

Buds and flowers 30.0 2.5 12.7 1.2 52.3 5.6 97.4 15.3 31.1 5.7 
Green leafy 80.0 9.5 53.0 6.1 49.7 5.9 56.6 6.3 69.3 9.1 
Potato 154.0 20.9 85.3 9.2 107.3 12.0 98.1 8.9 98.9 12.0 
Citrus 73.5 19.4 31.9 13.1 28.1 6.9 14.6 1.4 45.9 7.7 
Other fruits 

ft  vegetables 150.9 26.2 368.6 63.1 271.9 48.8 224.0 32.6 257.7 44.2 
Meat, fish. 

poultry 212.9 78.8 139.0 75.1 153.7 59.0 64.5 28.9 201.5 67.3 
Eggs 42.2 8.6 35.1 5.6 8.3 1.3 7.8 1.2 13.6 1.9 
Cereals 243.9 50.9 240.9 43.3 195.7 28.4 83.8 20.4 173.3 29.7 
Combination 

dishes 140.2 27.8 161.2 42.6 118.9 17.8 60.7 14.3 284.1 43.2 
Dairy 136.0 25.3 286.7 35.8 139.8 22.0 47.3 8.5 172.9 20.3 
Salad dressing 

fat, oil 17.2 3.2 112.4 29.5 109.1 17.5 85.2 17.9 49.0 10.0 
Sweets 11.6 3.2 36.2 13.5 45.1 8.1 21.5 10.2 32.3 10.6 
Gravy 18.5 2.5 7.4 0.7 49.5 3.0 20.0 1.7 12.3 1.1 
Soup 133.6 4.4 150.3 16.5 78.7 10.4 0.0 0.0 60.2 10.1 
Miscellaneous 125.2 24.7 114.8 33.0 181.8 20.8 2.8 0.9 233.0 31.0 

Total 1740.0 304. 1574.7 308. 1940.5 388. 1589.9 268. 884.3 169. 
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TABLE 10. Average amount of food discarded per household categorized by householder's judgement of the 
food's safety had it been consumed. 

Food category Unsafe Safe Uns ure Dk/na 

(g) U) (g) U) (9) U) (g) U) 

Buds and flowers 10.5 1.5 13.1 1.8 10.1 1.0 6.7 1.2 
Green leafy 22.2 2.9 29'J7 3.4 1.9 0.3 6.2 0.5 
Potato 23.9 2.4 60.9 6.8 5.4 0.7 12.1 1.8 
Citrus 20.2 3.7 19.1 3.1 1.6 0.8 5.4 1.1 
Other fruits 

& vegetables 118.5 19.6 100.5 18.6 32.2 4.5 20.9 4.2 
Meat,  fish. 

poultry 58.2 22.3 85.0 30.3 4.5 2.0 23.2 8.4 
Eggs 7.0 1.1 8.9 1.5 0.4 0.04 0.8 0.1 
Cereals 42.0 7.7 120.8 20.1 2.1 0.9 24.1 3.5 
Combination 

dishes 32.7 6.2 123.8 21.2 9.5 1.3 9.9 2.2 
Dairy 62.3 10.2 90.4 10.9 1.1 0.1 14.5 1.5 
Salad dressing. 

fat,  oil 15.2 3.5 52.4 10.3 2.0 0.4 11.6 2.1 
Sweets 10.5 3.7 17.9 4.1 4.2 1.4 2.1 0.5 
Gravy 5.6 0.3 18.0 1.3 0.0 0.0 1.2 0.2 
Soup 32.0 4.4 42.1 4.6 4.2 .5 4.9 0.8 
Miscellaneous 43.3 7.4 91.0 15.8 2.3 0.3 30.3 1.2 

Total 504.1 97. 873.6 154. 81.5 14. 173.9 29. 
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TABLE  11.     Educational   level  of major food preparer and average total  amount of food discarded for all 
reasons during a seven-day period. 

Some college 
or univ. 

Food category (n=23) (n=64) (n=54) 

(g)   U) 

Buds and flowers 3.9 2.0 67.8 8.6 6.7 0.9 
Green leafy 42.8 5.2 56.8 6.5 55.8 6.4 
Potato 60.2 9.3 121.7 13.4 115.0 12.8 
Citrus 32.6 6.6 19.6 2.6 35.7 17.1 
Other fruits 

S vegetables 264.6 41.4 280.3 46.9 267.8 46.9 
Heat, fish, 

poultry 185.5 80.0 113.5 39.3 205.5 74.5 

Gra de 11 

(n- 23) 

(g) U) 

3.9 2.0 
42.8 5.2 
60.2 9.3 
32.6 6.6 

264.6 41.4 

185.5 80.0 
22.5 3.3 
159.9 22.9 

151.8 34.1 
98.7 10.8 

53.0 10.3 
18.4 2.3 
15.7 0.6 
36.1 19.1 
39.8 3.9 

1240.5 242. 

HS or GED 

(n=64) 

(9) U) 

67.8 8.6 
56.8 6.5 

121.7 13.4 
19.6 2.6 

280.3 46.9 

113.5 39.3 
15.4 2.5 

165.5 31.4 

82.2 16.5 
131.0 23.2 

83.6 15.3 
18.3 5.4 
60.4 4.5 
52.5 6.4 
123.5 15.5 

Eggs 22.5 3.3 15.4 2.5 16.5 3.1 
Cereals 159.9 22.9 165.5 31.4 191.4 29.2 
Combination 

dishes 151.8 34.1 82.2 16.5 358.3 55.0 
Dairy 98.7 10.8 131.0 23.2 214.0 23.1 
Salad dressing, 

fat, oil 53.0 10.3 83.6 15.3 102.9 19.5 
Sweets 18.4 2.3 18.3 5.4 46.4 8.1 
Gravy 15.7 0.6 60.4 4.5 5.1 0.3 
Soup 36.1 19.1 52.5 6.4 98.9 8.3 
Miscellaneous 39.8 3.9 123.5 15.5 172.7 35.2 

Total 1240.5 242. 1392.1 238. 1942.7 340.      1788.1    337. 

> Bachelor 's 
degree 

(n=50) 

(g) U) 

56.2 8.2 
76.4 9.9 
83.3 9.7 
44.3 8.4 

269.8 49.3 

200.6 73.1 
17.6 2.6 

229.7 40.8 

19.9 21.7 
198.4 27.3 

67.9 16.6 
50.6 20.4 
4.4 0.6 

104.0 13.0 
275.0 34.9 



TABLE 12. Household refrigerator temperature and average total amount of food 
discarded per household in a seven-day period. 

<40°F (i 4'C) 41-45' F(5-70C) >50°F (>10oC)a 

Food category 
(n= 17) (n= 21) (n=9) 

(9) U) (g) U) (g) U) 

Buds and flowers 45.9 4.6 114.6 14.2 261.1 35.9 
Green  leafy 63.3 7.5 62.5 8.6 48.0 11.6 
Potato 93.5 8.6 155.0 16.7 32.3 5.4 
Citrus 42.8 8.9 49.1 7.5 22.2 0.9 
Other fruits 

a vegetables 307.0 44.5 197.0 40.0 918.4 138.7 
Heat,  fish. 

poultry 178.5 45.5 301.7 107.8 262.3 97.4 
Eggs 15.9 2.6 14.3 4.4 24.7 3.6 
Cereals 147.8 22.9 245.6 39.0 292.4 48.1 
Combination 

dishes 133.4 23.6 224.5 42.1 56.3 17.7 
Oa i ry 252.1 21.0 418.0 66.5 41.2 2.7 
Salad dressing, 

fat,  oil 97.1 21.2 85.2 19.1 35.2 8.0 
Sweets 65.2 24.4 40.0 12.0 49.0 23.4 
Gravy 8.3 1.1 57.0 4.1 19.3 2.6 
Soup 94.0 9.1 66.0 0.8 103.4 19.4 
i'liscellaneous 358.9 64.8 177.7 26.8 84.3 20.4 

Total 1905.5 310. 2208.2 413. 2250.6 436. 

Hone of the sampled refrigerators were in the 46"to 49 F (8^0 9''c) range. 


