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(ABSTRACT) 

Fifty-one male coal miners between 18 and 65 years old (78% 

underground and 22% surface miners) completed a self-administered 

questionnaire. Population and food pattern characteristics were 

described. Food frequencies were used to obtain a food score which 

was a weighted average of the frequency of use each month for each 

food item as determined by the characteristics. Cluster analysis on 

the food scores were used to identify foods as core, secondary or 

peripheral foods. Core foods were foods consumed at least ten times 

in a 28 day period. 'nle food frequencies were us~d to calculate an 

estimated daily dietary score for nine nutrients. These scores were 

compared with the U.S. Dietary Guidelines. 

Thirty-two percent of the miners had worked in the mines longer 

than 15 years, 80% had a family history of coal mining, 50% were 

between the ages of 18 and 35, 52% worked the eight a.m. to four p.m. 

shift, and 63% had an 11-12 grade education. 

Eating three t.imes a day was the most frequent eating pattern. 

When food choices during non-work times were compared to choices when 

working, the kind and amount of food differed. Time of meals also 

differed. Analyses of variance indicated that the food scores were 

significantly different at the .05 level for the type of mining and for 

income levels; foods scores for education levels, 



work hours and age characteristics were significantly different at the 

0.1 level. 

As a group, the miners had a high fat, sodium and protein intake, 

a medium total carbohydrate intake with a low fiber intake. In order 

for the miners to meet the U.S. Dietary Q.iidelines, nutrition educators 

may need to focus eductional programs on the guidelines emphasizing a 

dietary increase in starch and fiber, a decrease in refined carbo-

hydrate, a decrease in total fat, cholesterol, saturated fat and 

sodium. 
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INTRODUCTION 

Food patterns are one of the considerations for evaluating 

nutrition education needs of a group. Food patterns of various cultures 

and groups of people have been studied (Sanjur, 1982). Since actual 

dietary practices or food patterns are influenced by environmental, 

cultural, economic, psychological, and emotional factors (Rozin, 1980; 

McKenzie, 1980), knowledge of nutrition alone is insufficient to induce 

changes in dietary practices. The key influences of nutrient intake 

are these food patterns. Thus, in order to change them and hence 

nutrient intake, a thorough understanding of present food patterns 

becomes essential. Titis understanding should include conditions and 

circumstances that surround them in order to provide insight into 

appropriate strategies for teaching nutrition. Titese food patterns 

should be investigated prior to the design of any program attempting 

change in nutrient intake patterns. 

Since knowledge of food patterns is needed to assist with the 

design of nutrition education programs, any health programs with a 

nutrition component would probably benefit from this information. 

Health clinics in southern West Virginia have Black Lung Clinics 

associated with them. McDowell County offered a health activation 

program promoting health education. Both programs have a nutrition 

component. Underground coal mining is the chief occupation of workers 

in southern West Virginia. However, the food intake studies of miners 

have concentrated on total calories, vitamin A or vitamin C intake. 

Vitamin A intake has been considered to have a possible link to a coal 
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miner's susceptibility to pulmonary problems associated with chronic 

exposure to coal dust (Swartz, et al, 1978). Studies of actual intake 

or food patterns of long-term active coal miners are not readily 

available in the literature. 

Most communities in southern West Virginia are dependent upon the 

coal industry for their growth. People in the Appalachian coalfields 

have been described as having an unique culture differing from others 

groups (Weller, 1965; Erikson, 1976). Coal miners in Appalachian work 

in an unique environment and have an unique culture. According to 

Rozin (1980) and McKenzie (1980), three major factors appear to 

influence the variance in food patterns: culture, individual 

experience and environment. Therefore, coal miners may have unique 

food patterns as influenced by their culture and environment. 

The purpose of this study was to describe the practices of the 

coal miners regarding food and to determine major factors which relate 

to their food choices. A gross evaluation of these practices was 

conducted to assist the educator in identifying needs for nutrition 

education programs. The information obtained from this study may 

provide insight into their food patterns and thus may assist the 

nutrition educator in identifying focus areas and potential problem 

areas related to the change process. 



REVIEW OF LITERATURE 

COAL MINING AND COAL MINERS IN SOUTHERN WEST VIRGINIA 

The Pocahontas Coal Field has been called the "greatest coalfield 

the world has known, or of course, will ever know" (Mauck, 1959). The 

largest part of this field is in southern West Virginia and extends to 

southwest Virginia. Commercial mining began in this area in 1883. 

Southern West Virginia and portions of southwest Virginia tended to be 

poor farming country with very little tillable soil. The Pocahontas 

coal fields have been named "The Billion Dollar Coal Field", "The Coal 

Bin of the World", "The Nation's Coal Bin", and the "Black Diamond 

Empire". 'Welch, the county seat of McDowell County, in Southern West 

Virginia has been commonly described as "in the heart of the nation's 

coal bin" (Mauck, 1959). 

The growth of this area can be traced to the growth of the coal 

industry. The coal industry and the resultant coal communities are 

known for experiencing a series of "boom and bust" cycles. Coal towns 

or communities developed and existed as a result of local mines. If 

the mines shut down, the community tended to become a ghost town. Coal 

communities depend on the coal industry for employment opportunities 

and consequently suffer from fluctuations in the single industry. 

Since coal is the principal means of support the rugged Appalachian 

land offers, opportunities for other employment are extremely limited. 

Much has been written on the influence of the coal company on 

these communities (Campbell, 1981; Lee, 1969; Densmore, 1977). It was 
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not uncommon for the company to build row houses, operate company 

stores, provide company doctors and control schools and churches. Most 

of the land is owned by people and/or land companies located outside 

the area. Wardell, et al (1979) has attributed the nature of the boom 

and bust cycles and the dictatorial control of the coal operators as 

leading to the development of the United Mine Workers of America 

union. 

Southern West Virginia tends to be rural, nonf arm communities 

dependent on the single industry, coal, for its economy. 'nlus, coal 

and coal companies have had a great influence on the people of this 

area. 

Southern West Virginia is part of Appalachia and exemplifies many 

characteristics described by Weller (1965). Rupert Vance suggested 

that the mountain isolation became mental and cultural isolation and 

resulted in certain attitudes which now operate in these areas (Weller, 

1965). Accordingly, the influence of television has been noted as a 

major change agent in the Appalachian culture. 'nle culture of 

Appalachia has been described by many people (Weller, 1965; Caudill, 

1962; Maurer, 1977). 'nle mountaineer has been described as individua-

listic, traditionalistic, fatalistic, action-seeking, somewhat fear 

motivated, and oriented to people rather than objects. 'nle activity 

and potential danger of underground coal mining appeals to the 

mountaineer. Medical care is sought mainly in response to crisis with 

little attention given to preventive medicine. Dentists frequently 

comment about the patients' desire to have teeth pulled rather than 
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have the care necessary to preserve them. Shifflett and Noel (1979) 

commented on the use of the consultation of the reference group and 

folk medicine in addition to the physician consultation. 

The social life of the mountaineer is centered in reference groups 

composed of members of the same sex. The family is adult-centered but 

closely knitted. Weller (1965) described the resistence to change so 

commonly encountered in mountain communities. "Outsiders" are viewed 

with suspicion. When problems are identified and possible solutions 

evolve, "outsiders" commonly encountered this resistance to change. Of 

interest to the nutrition educator is the observation by Weller of the 

tendency of the mountaineer to prefer individual instruction to group 

classes. With individual instruction, the burden of responsibility for 

the program is placed on the offerer rather than the participant. As · 

a group, mountaineers are not interested in planning, saving or 

budgeting. They are oriented to existence rather than progress. 

One miner summarized the Appalachian coal miner's life as follows: 

(Brooks and Shepherb, 1980) 

The coal miner's life is a funny thing. I guess 
they are the best-hearted people in the world. 
The biggest part of them are the easiest going 
people in the world. They never accumulate a 
great deal of money. They make a lot, but they 
give a lot also. We don't want any of our 
children to ever go in the mines or around the 
mines if we could help it. We've seen too much 
of it. It seems like a miner's money doesn't do 
him any good. I don't know why. It's probably 
management. Ninety percent of the coal miners 
just live from day to day. If he don't work that 
day, he don't have it. That's just the way it 
is. They don't accumulate much at all. 
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FOOD AND/OR NUTRIENT INTAKE STUDIES OF MINERS 

Studies relating to food or nutrient intake of coal miners are 

limited. Some related studies are available on gold miners. Most 

relate to specific nutrients: calories, vitamin A or vitamin c. 
Satyanarayana, et al (1972) studied the effect of the addition of 

500 calories to the diet of Indian gold mine workers and the effect on 

nutritional status and efficiency as measured by productivity and 

attendance. The authors justified their study due to the general poor 

nutritional status of the Indian workers but were unable to show a 

significant difference between the supplemented group and the control 

group. 

Several authors have indicated interest in studying various 

nutrient levels of miners. Previous studies by Van Graan had shown the 

average level of illumination of underground gold mining operations was 

much lower than that of artifically illuminated surface operations. A 

safety hazard may develop if there is any impairment in the ability to 

adapt and maintain optimal visual acuity underground. Van Graan, et al 

(1975) followed up by studying the vitamin A status and the dark 

adaptation of thirty-five black miners upon arrival to the mines and 

after four to six months of continuous work underground in the gold 

mine. Results indicated that a highly significant decrease occurred in 

the miners' serum vitamin A level between the time of arrival at the 

mine and the second examination four to six months later. This decrease 

was accompanied by an increase in mean dark adaptation time. The 

authors concluded that the findir.gs were indicative of an inadequate 
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dietary intake of vitamin A during the period when the miners were on 

the mine diet. The study did not give details of the "mine diet". In a 

letter to the editor, Furman (1973) criticized the use of serum vitamin 

A levels to predict dietary vitamin A intake. He recommended the use of 

dark adaptation, as used by Van Graan, et al (1975). A description of 

the vitamin A content of the consumed diet would add credibility to the 

findings. Visagie, et al (1974) investigated changes in vitamin A and C 

levels in black mine-workers. Serum vitamin A and C and carotene levels 

were obtained at time points: new arrivals, 1 month, 3 months, 6 

months, 12 months, and 24 months. The dietary intake was estimated by 

determining the total food purchases compared to the number of people 

being fed. A survey determined the food items which were consistently 

being discarded by the workers at the self-serviced kitchens. The 

results indicated vitamin A levels were not significantly decreased. 

However, serum vitamin C levels were lower at later points in time. 

This was found in spite of an "apparently adequate vitamin C intake". 

Since the dietary intake estimate was based on food purchases, a more 

thorough estimate of vitamin C intake of the individual study 

participants seems to be indicated. 

Forty-four retired coal miners and two active coal miners were the 

subjects of a study by Swartz, et al (1978). The miners had worked in 

the mines an average of thirty-two years with a range of l to 53 years. 

All had some degree of respiratory insufficiency. Mean daily intakes 

of 11 nutrients and calories were calculated from three 24-hour recall 

records maintained by the subject. Background information was obtained 
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by an interviewer. A comprehensive medical examination, various 

pulmonary function tests and selected hematological tests were performed 

on each subject. Thirty-eight of the subjects were sixty years or 

older. The authors concluded the results should be examined more as an 

elderly problem than a "miner" problem. Vitamin A and C and calcium 

intakes were low as compared to the RDA. Since the majority of the 

subjects were retired, these results cannot be considered reflective of 

younger, active coal miners. There appears to be a lack of description 

of food patterns of this group of workers. A study of active coal 

miners food patterns seems to be needed. 

FOOD PATTERNS 

Definition: 

Any discussion of food patterns must begin with the concept clearly 

defined. Kolasa (1981) has identified a need for precise terminology. 

The complex and diverse nature of food patterns is illustrated by the 

number of definitions and varied terminology associated with them. Food 

patterns have also been termed food habits (Committee on Food Habits, 

1945), eating patterns (Schwerin et al, 1981), nutritional patterns 

(De Garine, 1972), dietary practices (Jalso et al, 1974), and food 

consumption practices (Rizek and Jackson 1980). Food preferences, food 

use patterns, food ways (Kandel et al, 1980), food selection (Rozin, 

1980) and food meanings (Reaburn et al, 1979) have been associated with 

the concept of food patterns. The Committee on Food Habits (1945) has 

defined food habits as "the way in which indi~iduals in response to 

social and cultural pressures select, consume and utilize portions of 
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the available food supply." Lowenberg (1974) prefers the use of the 

term "food patterns" to food habits in order to indicate that food 

practices are patterned rather than fixed. Food patterns is the pre-

f erred term in this discussion to indicate this gradual change process 

and the potential for intervention to occur. 

Components of Food Patterns: 

People select food rather than nutrients for their food patterns. 

Nutrient needs are only one aspect of food choices. Other aspects have 

been described in various ways. Rozin (1980) suggests we divide the 

determinants into biological, cultural, and individual factors. 

Biological factors include genetic and metabolic factors; cultural 

factors are the constraints imposed by culture on food availability, 

selection, and preparation; and individual factors are the results of 

the individual's interactions with his environment, within the 

constraints of biology and culture. He stressed the interaction of 

these factors. Jerome, et al (1980) proposed an ecologically based 

model for nutritional anthropology in which individual requirements for 

nutrients is central. Five peripheral components of the model include: 

(1) Physical environment - climate, water resources, soil characteristic 

and related features for production; (2) social environment; (3) social 

organization - economic and political structures; (4) technology; and 

(S) cultural and ideological systems which include ideas about the role 

of food in health, religious beliefs involving food, food preferences 

and restrictions, and the use of food in social interactions. De Garine 
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(1972) divided socioculture influences or factors into material culture 

and intangible influences. Material culture includes food production, 

technology, food processing, food consumption, and transportation. 

Intangible influences include the general attitude towards food, body 

image, cooking and gastronomy, nutrition, prohibitions and taboos, use 

of time, "hot" and "cold" foods, the supernatural, magic, religion, 

social organization, economics and social class. 

Sanjur (1982) reviewed a classic study by Passim and Bennett in 

1943 which resulted in a proposed scheme of food categories. Foods 

were categorized by frequency and importance. Core foods were the 

routinely consumed foods, the staple, universal, important foods. 

Secondary foods were "foods in widespread use but not universally 

consumed." Peripheral foods were not commonly consumed and were 

characteristic of an individual and not groups. 

Shifflett and Noel (1979) described non-nutritional uses of food 

in Appalachian culture and the influences of folklore. This study 

suggested the importance of reference group influence on food use 

patterns. 

Khan and Hackler (1981) reviewed factors involved with food habits 

and final food consumption and relationship with food preferences. 

Eide (1982) suggested a framework which separates influences on food 

preferences and available products which interact for food patterns. 

Thus, basic available products interplay with preferred products to 

produce food patterns. The preferred products are derived from the 
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perceived value of food. The resultant food patterns produce 

nutritional conditions. 

Oickens (1965) discussed the relationship of cultural, social, 

personal and situational factors to food preferences. She defined 

culture as the total man-made part of man's environment and includes 

the ideas and beliefs of man, the material items with set limits on 

kinds and types of food selected, and food preparation methods. Tile 

social motivation for food preferences dictate that few decisions 

concerning food are made without regard for others. Personal factors 

involve personal characteristics including age, years of school 

completed, and selected psychological characteristics, such as mental 

flexibility. Situational factors of food preferences are those 

describing the situation in which the family finds itself at the time 

of the buying decision. 

Lowenberg (1974) observed the interaction of influences on food 

patterns which cannot be distinct entities at all times. In other 

words, the past food patterns of family members interact with the 

environment. The two are so closely interwoven they cannot be 

discussed separately. Other influences affect food patterns simulta-

neously. Sanjur (1982) stressed the synergistic action of structural 

and functional factors which appear to be more significant than any 

single independent factor. Food patterns are constantly evolving since 

influences are multiple and individuals are constantly changing. 

Accordingly, McKenzie (1980) defined food habits as the sum total of 

food choice over a period of time. 
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Due to interconnection of factors, identification of structure or 

models varies in terminology but in general the major components of food 

patterns appear to be culture, environment, and personal considerations. 

Although authors vary on the influences emphasized, the interaction of 

various factors appears to play an important role in the actual food 

pattern of an individual. However, awareness of ways in which different 

people respond to environment and cultural influences on food patterns 

is critical to planned change. 

SELECTED APPROACHES TO FOOD PATTERN RESEARCH 

Food pattern studies may be classified in numerous ways. Hertzler, 

et al (1982) reviewed cultural food patterns by content and context or 

diversity classification. Another approach has been used by Kandel, et 

al (1980). They identified four "lines" of food research: diet survey, 

food habits, cognitive aspects, and ecological studies. Both approaches 

suggest nutritionists and sociologists are beginning to coordinate, 

efforts in order to study food use with the multiple interactive 

components. The present interest is in predictive models which can 

elicit information on acceptable dietary combinations. 

Diet Surveys: 

One of the most involved approaches to food pattern research has 

been the diet survey studies. Three major surveys have been conducted. 

The Department of Health Education and Welfare collected information on 

consu.'llptior. practices in two studies: the Ter.-State Nutritional Survey 

(June 1968 to July 1970) ai:d the Health and Nutrition Examir~ation Survey 
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(HANES - April 1971 to June 1974). The most recent survey was conducted 

by the U.S. Department of Agriculture. The Nationwide Food Consumption 

Survey (NFCS) collected information from April 1977 to March 1978 

(Crocetti and Guthrie, 1981). All three surveys involved over 60,000 

respondents and utilized 24-hour recalls for diet information. The NFCS 

utilized two day food diaries in addition to recall information. HANES 

and Ten-State Nutritional Survey included assessment of nutritional 

status by biochemical and anthropometric measurements. Youland and 

Engle (1976) described some of the practices and problems with HANES. 

They noted the frequency with which certain foods were eaten was useful 

in establishing general food patterns by age, sex, income level and 

analyzing nutrient inadequacies. 

Schwerin, et al (1981) reexamined the data from the Ten-State 

Survey and HANES. Factor analysis on the data focused attention on 

eating patterns as a means of relating food intake to health. Seven 

statistically different eating patterns resulted and were characterized 

by varying levels of consumption of the different food groups. Signifi-

cant differences were found between the seven eating patterns and the 

absence of clinical symptoms and biochemical deficiencies. Oace (1981) 

criticized this application of factor analysis because the eating 

patterns do not of fer a clear picture of the total diet and the study 

failed to standardize the data for age. Oace felt there was a need to 

do more than define nutritional health as the absence of a subset of 

symptom.s. She noted the eating patterns were not really patterns but 

groupings of persons who have unusually high or low consumption of two 
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or three types of food and ignores the consumption of the other twelve 

or thirteen food groupings. 

Twenty-four Hour Recalls: 

Two recent studies by Pao, et al (l985) and Guthrie and Crocetti 

(1985) examined data from the Nationwide Food Consumption Survey (NFCS) 

to determine the usefulness of single twenty-four hour recalls for 

describing nutrient intakes of population groups. Pao, et al (1985) 

concluded little difference was observed between three day mean intakes 

and day one mean intakes for most nutrients studied. The authors 

concluded the statistically significant differences that were observed 

for energy, fat and carbohydrate could have been the result of chance. 

They used regression analysis which indicated the first day's intake 

record was "strongest as a predictor of intake on subsequent days for 

energy, carbohydrate, calcium, magnesium and phosphorus; less strong for 

protein, fat, iron, thiamin, riboflavin, niacin, vitamin B-6, and 

vitamin C; and poorest for vitamin A." Guthrie and Crocetti (1985) 

found intakes varied by more than 25 percent from the mean for vitamins 

A and C over a three day period. They concluded one day food records 

alone are of limited value in assessing nutrient adequacy of an 

individual and increase the magnitude of the variance over a three day 

period. 

In a commentary, Woteki (1985) interpreted the differences in 

these studies to conclude that single 24-hour recalls may be adequate 

for nutrition monitoring since the recalls reflect mean nutrient 

intakes for population groups. However, 24-hour recalls should not be 



15 

used for epidemiological studies in which the usual nutrient intake of 

an individual is important. 

This interpretation is in agreement with the findings of other 

researchers. Sempos, et al (1985) obtained 5115 daily diet records from 

151 women over a two year period. The subjects recorded their food 

intake on two randomly selected days per sampling month. Calculations 

were made of yearly estimates of the ratios of intraindividual variance 

components on fifteen nutrients and dietary intake plus vitamin-mineral 

supplements. The authors included two days per sample and 31 records. 

Measuring total intake may be needed for each individual to insure the 

estimate of the population correlation between an individual's total 

intake of a dietary risk factor and an individual's mean or usual level 

of a physiologic risk factor. 

In addition, Axelson (1984) studied groups of teenagers divided 

according to body weight. The groups completed two 24 hour recalls. 

The author calculated nutrient intakes from the recall to demonstrate 

that variance in measurement may lead to incorrect conclusions in 

program evaluations of nutrition education. St. Jeor, et al (1983) 

analyzed food logs maintained by 16 paid volunteers for a 12 week study 

period. The study showed no significant differences in the intake of 

energy or seven selected nutrients from week to week compared to a 

four-week period. Individual differences varied widely. 

Twenty-four hour recalls have been used in various ways. Koh 

(1984) used the 24 hour recall to estimate energy intake, alcohol and 

caffeine consumption as well as sources of energy for 384 people in 
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Mississippi. The results indicated a significant racial difference in 

energy content and sources in the diet. 

Dennis, et al (1985) studied mean energy intake and its components 

for 4,568 white adults between 20-59 years of age in a Lipid Research 

Center. Twenty-four hour recalls were obtained and comparisons were 

made with the data from the USDA Nationwide Food Consumption Survey and 

HANES I and with the Recommended Dietary Allowances and the Dietary 

Goals. Sex and age-related differences varied for each macronutrient. 

The Lipid Research Center group mean intakes exceeded the Dietary Goals 

for protein and fat and fell below the recommendation for total 

carbohydrate. 

Randall, et al (1985) studied the relationship between diet 

diversity (the number of foods eaten), caloric intake and nutrient 

density values. Nutrient density value is the total nutrient intake 

divided by caloric intake multiplied by 1000. They used the 24-hour 

recall data from NHANES II for 1,747 white men and 1,898 white women 

between 18-34 years of age. Nutrient intake was directly related to 

diet diversity, total caloric intake and nutrient density. The authors 

conclude diet diversity could be useful in estimating intakes of some 

nutrients (fat, saturated fat, potassium) while nutrient-specific 

density indexes may be needed for cholesterol, calcium, and vitamin A. 

Sodium intake appears to be influenced by both caloric intake and 

nutrient density. 

Evans and Gines (1985) used three methods to obtain 24-hour 

dietary recalls. They found no significant difference between the 
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results obtained by an unaided oral recall, a printed questionnaire 

obtained orally and an interview with actual-size color pictures of 

foods. Age, sex, educational level, obesity, place of residence and 

food preparer did not have an influence in the study. 

Habit Changes: 

Food patterns have been investigated in relation to disease, such 

as heart disease (i.e., the Framingham study) and cancer (Hunter, et al, 

1980). Titey have been described in terms of changes from one culture to 

another. Yang and Fox (1979) studied food habit changes of Chinese 

persons living in Lincoln, Nebraska. Quantitative food intake was 

assessed in terms of increased or decreased intake of 47 food items 

while qualitative food intake was assessed by 24-hour recall and one day 

recall of a typical menu consumed in the native country. Change in 

intake was determined by a composite adaptation score (CAS). Tite 

greatest change was observed in the lunch meal. 

Food Preferences: 

Food patterns have also been described in terms of food 

preferences. Piggott (1979) obtained a completed food preference 

questionnaire from 1304 people. Considerable differences in food 

preferences were related to age, sex, and area of residence. Five 

different clusters of foods showing similar preference patterns were 

identified. Another type of exploratory study involves the identifi-

cation of favorite and disliked foods. Worsley and Leitch (1981) 

studied students' perceptions of favorite and disliked foods by a rating 
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system of 35 pairs of antonyms arranged in seven point rating scales. 

Students wrote down a favorite food and a disliked food rated 

accordingly. these thirty-five descriptors were reduced by principal 

factor analysis to a few clusters of related descriptors or factors 

according to their underlying meaning. the results indicated little 

difference between students' conceptions of their favorite and most 

disliked food. Again clues to the reasons for food choice were 

identified. 

Another similar type of system has been used to classify food use. 

Schutz, et al (1979) used appropriateness of use as the basis for 

rating the food-use combinations. Two hundred women, 50 from each of 

four regions of the country, were asked to identify appropriateness by a 

rating scale of one as never to seven as always appropriate. Forty-

eight food uses were listed and participants were asked to rate appro-

priateness of each use for 56 foods. Regional deviations were found. 

Five food factors were identified: high calorie treat, specialty meal 

item, common meal item foods, refreshing healthy food, inexpensive 

filling foods. the authors identified four factors for use: casual, 

utilitarian, satiating and social. this study differs from preference 

studies because appropriateness of food for various uses was identified 

compared to overall preference. 

Einstein and Hornstein (1970) studied food preferences of 

approximately 50,000 college students. Foods were ranked as liked, 

disliked, or do not know. Nutritional implications of food preferences 

were also examined. the results indicated the best sources of vitamin 

A were among the most disliked in the survey. 
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Cognitive Studies: 

Study of cognitive aspects of food patterns is another approach. 

Numerous studies have been conducted on attitudes and food choice. Food 

patterns were identified as the food that a student athlete was likely 

to eat, avoid, or feel indifferent toward in various situations as 

defined by Werblow, et al (1978) in their study of athletes. "Food 

patterns" rather than nutrient intake was studied in order to compare 

similarity of food consumption in various eating situations. Food 

pattern similarity scores were developed in which foods were compared 

for similarity of consumption in various eating situations. A high 

score could be due to eating more of the same foods, avoiding the same 

foods and/or feeling indifferent about the same foods. Correlation 

coefficients were computed between the knowledge, attitude, and food 

pattern similarity scores. Nutritional knowledge and attitudes were not 

correlated with frequency of food consumption. 

Perron and Endres (1985) studied the relationship between the 

nutrition knowledge and attitudes and actual dietary practices of 

adolescent female athletes. They used a 24-hour recall, a 48-hour food 

record and a self-administered knowledge and attitude questionnaire of 

Werblow, et al (1978). Nutrition knowledge and attitudes were 

positively correlated. No significant correlation was found between 

nutrition knowledge or attitude and dietary intake. Schwartz (1975) 

also studied nutritional knowledge, attitudes and practices of high 

school graduates. Nutritional practices were defined as frequency of 

intake during a three-day period of foods in 17 food groups as compared 
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with the basic four pattern. Frequency data were coded for each food 

group with numerical scores assigned according to adherence to the basic 

four. Descriptive information indicative of nutritional practices such 

as use of nutrient supplements, types of fats and salt used, and 

adherence to modified diets was sought as part of the questionnaire. 

There was not a significant correlation between nutritional knowledge 

and practices. 

Other areas of cognitive aspects of food patterns involves non-

nutritional use of food such as magic, folklore, and home remedies. Of 

particular interest is the study by Shifflett and Noel (1979) of non-

nutritional uses of food in traditional Appalachian culture. ntey 

stressed the importance of reference groups in Appalachin culture as 

described by Weller (1965). nte influence of reference groups should 

be considered as part of the examination of food patterns. 

Buying and Food Preparation Practices: 

Buying and food preparation patterns are another approach to the 

description of food patterns. Wheeler and Haider (1979) studied ghetto 

blacks and Hispanics in Brooklyn. Food patterns were described in 

terms of planning, budgeting and shopping for food; type of stores from 

which the food was purchased and the frequency of trips; and cooking 

methods. 

Frequency of Consumption: 

Frequency of consumption is a common technique utilized to 

identify food patterns. Koh and Caple (1979) studied frequency of 
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food consumption of low-income families in southwestern Mississippi. 

The authors used frequency of use to evaluate contribution of the 

different food groups in order to have a rapid assessment of the food 

patterns of a larger number of households. Other items considered in 

this study included food resources, shopping practices and preparation 

skills. Income had a greater effect on low nutrient intake than 

education. The authors concluded that meal patterns of the households 

were not able to provide nutrient levels high enough for individual 

family members' needs. Margetts, et al (1981) conducted interviews 

concerning the frequency of consumption of 76 food items. Three 

different ethnic groups were interviewed. Italians, Australian-

Italians, and Australians. Multiple discriminant analysis was used to 

identify food items which best separated the three groups. Initial 

analysis of all 76 food items showed that many of these items were 

eaten in approximately equal frequency by all groups. The major 

contrasts were in types of vegetables being consumed. The authors 

suggested the concept of "marker foods" to distinguish different 

groups. 

Bailey et al (1984) obtained food frequency data for 372 adoles-

cents from urban and rural low-income households. The food frequency 

questionnaire included 24 food groups categorized according to nutrient 

contribution and was completed for each subject by a trained inter-

viewer. The consumption was recorded by (a) one or more times a day, 

(b) four to six times a week, (c) one to three times a week and (d) 

seldom or never. The researchers used the frequency data to identify 
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frequency of consumption of folacin-dense foods. They found urban 

blacks consumed a higher frequency of these foods than urban Hispanics 

or rural blacks. Rural whites consumed a higher frequency of these 

foods than rural blacks. These findings correspond to incidence of poor 

folacin status in urban Hispanics compared to urban blacks and in rural 

black compared to urban blacks. 

Axelson and Csernus (1983) tested the reliability and validity of 

a food frequency checklist. Reliability of a food frequency checklist 

was tested by comparing present and past food frequency intake as a 

measure of change in food consumption. Validity of the checklist was 

established by comparing mean frequency of intake of specific food 

groups at two periods in their lives with that of "an age cohort" in 

comparable age groupings of USDA Nationwide Food Consumption Surveys 

(NFCS). All frequencies were converted to frequency per week. High 

correlations were found in the two administrations of the checklist. 

The authors suggested that the comparison of food intake between two 

different periods prompted memory of relative frequency. The food 

frequency checklist was considered reliable and the validity of the 

checklist was tested by comparing it with another. The authors 

concluded the food frequency checklist would be useful in the 

evaluation of the influence of dietAry intake. 

Frequency of consumption of 35 foods and food groups and patterns 

of food exclusion were used by Williams and Penfield (1985) to de'lelop 

an instrument for characterizing food-related behavior. The instrument 

was validated for content and predictive ability. 
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Roberge, et al (1984) identified food frequency as a technique 

appropriate in epidemiological approaches and evaluation of educational 

programs. Accordingly, Dennis and Shifflett (1985) used food 

frequencies as one component of a conceptual and methodogical model for 

studying dietary habits in the community. In this model, dietary habit 

was defined to represent a characteristic of an individual revealed 

through recurring behavior in different situations. To describe dietary 

habit, the authors suggested use of one day's food intake, frequency 

with which foods are consumed and long-term food preferences. 

The review of literature indicates various approaches have been 

taken to identify and describe food patterns, studies of diets of 

active coal miners are limited, and coal miners seem to have an unique 

culture. All three inferences are linked by the need to identify and 

describe the food patterns of active coal miners along with cultural 

characteristics. Food frequencies and questions relating to population 

and food pattern characteristics seem to be the appropriate tool to 

accomplish this goal. 



METHODOLOGY 

This study was designed to explore the food patterns of coal 

miners by describing population and food pattern characteristics, 

identifying core, secondary and peripheral foods consumed by this 

population group, and translating this information into estimated 

dietary scores to evaluate the overall diet. The purpose of the study 

was to identify the key characteristics influencing food scores. 

A self-administered questionnaire was completed by 51 male coal 

miners between 18 and 65 years old. Two different groups of miners 

were studied: underground miners who worked in underground mines and 

surf ace miners involved in strip or auger ntining or preparation (coal 

cleaning) plant operation. This instrument was used to identify 

population and food pattern characteristics. Food frequencies were 

used to obtain food scores and identifiers in addition to estimated 

dietary scores. Sample foods listed were compared to the food 

frequencies. 

The approach utilized for this study was a questionnaire 

concerning food consumption and descriptive information involving food 

practices. Warwick and Lininger (1975) discussed the advantages of the 

self-administered questionnaire compared to the interview. Since the 

influence of peer or reference groups appears to be very strong in the 

Appalachian culture, the researchers felt the subjects would be more 

willing to answer questions if approached by a peer compared to an 

"outsider". Thus, a self-administered questionnaire to be distributed 

24 
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by volunteer coal miners was selected as the appropriate research 

instrument. 

Pilot Study: 

The initial questionnaire consisted of 26 questions which included 

22 closed response, two completion and a food use frequency checklist. 

Ten questionnaires were distributed to identify potential problems with 

the design. Tile researcher was available to note areas of difficulty 

but did not assist with its completion. On the basis of the pilot 

study, some changes were made. Tile wording was changed on Question 25 

from "Do you eat the same foods as your friends?" to "Do you and your 

friends eat similar foods?". Question 12 concerning changes of food 

intake relating to shift changes was deleted due to difficulty in 

answering. The researchers felt this type of question might require 

personal interview with the subject. Question 27 was added to elicit 

information concerning the person completing the questionnaire. The 

revised questionnaire used in the study is in Appendix A. 

Distribution: 

Questionnaires were distributed to six volunteer coal m1ners who 

in turn distributed them to friends and fellow workers. Subjects were 

asked to complete the questionnaire immediately. Two weeks were 

allowed for their return. Tilree of the six volunteers returned 

questionnaires. Fifty-one male coal miners between the ages of 18 and 

62 participated in the study. Tile majority of the miners were working 
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in McDowell County, West Virginia. Others worked in Mercer, Wyoming 

and Raleigh Counties of Southern West Virginia. 

Questionnaire: 

Tile questionnaire was designed to ask both direct and indirect 

questions to obtain information relating to food patterns. Questions 

utilized to identify population characteristics and for comparison of 

significance of difference between food scores were coded in the 

following fashion: Years in the coal mines were divided into five 

categories: 0-5, 6-10, 11-15, 16-20, and 20 or more. Job title was 

translated into income information. Tile National Bituminous Coal Wage 

Agreement of 1981 was used to identify job grade and hence base income. 

Base income levels were divided into four categories: (l) 20,935 -

21,082; (2) 21,162 - 22,079; (3) 22,250 - 22,407; and (4) 22,864 -

24,471. For the analysis, categories one and two were combined due to 

small sample size in these groups. Work hour information was used to 

obtain differences in food patterns with different shifts. Some miners 

change shifts every two weeks and thus were identified as working swing 

shift. 

Information on age was divided into three categories: 

(1) 18 - 35; (2) 36 - 45; and (3) 46 - 62. Family history of coal 

mining was ascertained by identifying whether their fathers were coal 

miners. Substance use was identified by questions concerning smoking, 

chewing tobacco or dipping snaff. Medical history indicators were 

obtained by questions concerning diagnosed diseases as well as current 

medication. Peer influence on food patterns was somewhat indicated by 
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the question "Do you and your friends eat similar foods?". Spouse 

estimates of husbands' food intake was noted by the identification of 

the person completing the questionnaire. Studies by Kolonel and Lee 

(1981) and Marshall, et al (1980) indicate information obtained from a 

spouse has good correspondence for a majority of food items except for 

foods eaten away from the home. Thus, for the type of information 

obtained in this study, questionnaires completed by their wife were 

treated the same as questionnaires completed by the miner. 

Questions were asked to aid in the description of food patterns. 

These included: the number of times eating each day, eating during 

work, food which cannot be eaten when working, food preparation, common 

food intake, vitamin usage, and feelings toward the healthiness of their 

diet. 

Food Frequencies: 

Frequencies of choices were used as indicators of major nutrient 

choices. The food frequencies were coded for approximate monthly usage: 

56 = use more than once a day; 28 • use almost every day; 4 • use almost 

every week; 1 - use at least once a month and 0 = do not eat. The 

numbers selected were chosen to represent an approximate frequency use 

per month. No response was coded separately to differentiate from the 

do not eat reponse. Question 17 was coded to indicate salting of food 

before tasting • 56; after tasting ~ 28; and rarely or never ~ l. 

Question 18 indicated the number of foods to which sugar was added. 

This question was used for descriptive purposes and as a check for 

simple carbonhydrate. 
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Food Scores: 

Food scores were developed from the food frequencies as a measure 

of frequency of use. Reaburn, et al (1979) used food scores derived 

from food frequency data. Food use frequency was measured using a 

5-point fixed alternative scale. The food score formula was: 

Food Score m ----------------------- where 
Item n 

S • Scale frequency rating (l • never to 5 • daily) 

R = % Respondents selecting rating 

n = maximum scale rating 

The food score as used by Reaburn, et al (1979) represents a rank scale. 

The above food score was adapted to incorporate a ratio scale rather 

than a rank scale since this study utilized more specific frequency 

information, i.e. 56 • more than once a day to 0 • Do not eat. The 

resulting food score is a measure of the frequency of use each month. 

Food Score 
Item 

S = Scale frequency rating (56, 28, 4, 1, O) 

R = Proportion of respondents selecting rating 

n = maximum scale rating 

This modification is the weighted average of the frequency consumption 

for each item as determined by the characteristic, i.e., total group or 

underground coal miners. 
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Core, Secondary and Peripheral Foods: 

The food scores derived from the food frequencies were used to 

identify individual foods as core, secondary, and peripheral foods 

(Jerome, et al 1980). Core foods are defined as universal, staple foods 

with a very high frequency of use. Secondary foods are foods with a 

moderately high frequency of use. Peripheral foods have a moderately 

low frequency of use. 

The food score for the miners as a group was first determined. The 

initial parameters for the core diet included food scores greater than 

or equal to 28 which indicated a use greater than almost everyday. 

Secondary foods were food scores greater than or equal to four which 

indicated a use almost every week. Peripheral foods were foods with a 

score less than four indicating a use of once a month or less. This 

assumption led to the identification of three foods (whole milk, coffee/ 

tea, white bread) as core foods. This method was unsatisfactory since a 

very limited number of foods were identified as core foods. Therefore, 

a statistically based parameter was used to identify core, secondary, 

and peripheral foods. Cluster analysis (Sneath and Sokal, 1973) using 

the single linkage clustering or nearest neighbor technique was 

performed on the food scores. Food scores were ranked and differences 

between the scores calculated. Clustering was made with the nearest 

neighbor. This analysis indicated the division for the three groups 

should be greater than ten equal to core foods. Six to ten equal 

secondary foods and less than 6 equal peripheral foods. The cluster 

analysis is shown in Appendix B. Thus, core foods were foods consumed 

at least ten times during the month (28 days) or once every three days. 
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Core, secondary and peripheral foods were identified for the total 

group, each type of mining (underground or surface), income level, years 

in the mines, family history of mining, work hours, age, substance use, 

and medical history. 'nle sample foods identified in question fifteen 

were compared to foods listed in core diets for the total group and for 

each type of mining. Difference between the food scores for each item 

was determined statistically for each characteristic using analysis of 

variance (SAS computer program). 

Estimated Dietary Scores: 

The food frequencies were translated into estimated dietary scores. 

The dietary scores utilized a concept from the Index of Nutritional 

Quality (INQ) (Hansen, et al, 1979; Wittwer, et al, 1977). 

INQ = % Standard Nutrient 
% Standard Energy 

Nutrient Standards (Hansen, et al, 1979) were as follows: 

Total Energy 
Total Fat 
Oleic Acid 
Linoleic Acid 
Saturated Fat 
Cholesterol 
Fiber 
Sodium 
Protein 
Total Carbohydrate 

2000 kcal. 
78 g 
24.5 g 
20 g 
28.5 g 

300 mg 
6.09 g 

3000 mg 
so g 

275 g 

Standard serving sizes were identified for the food items listed on the 

questionnaire (see Appendix C) and percent Energy Standards were 

calculated for each item. ntese were used to calculate % Nutrient 

Standard. 

% Nutrient Standard • (% Energy Standard) (Nutrient INQ) 
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The estimated dietary score was determined by the daily total diet 

percent standard for each nutrient. 

Estimated Dietary Score • % Standard1 S1 + ••• % Standardn Sn 
28 

where % Standard • percent of nutrient allowance 
S • Scale frequency rating (56, 28, 4, 1, O) 
28 approximates daily usage 

Estimated daily dietary scores for each of the nine nutrients were 

calculated for each individual. 

Energy level was calculated for three miners randomly selected from 

the sample using food frequencies and the identified standard serving 

sizes. The caloric levels were within normal range compared to the 

RDA. 

Diet Evaluation: 

The quality of diet was evaluated in terms of estimated dietary 

scores. Wittwer, et al (1977) suggested the following guidelines as a 

quantitative basis for nutrition descriptive adjectives. 

INQ for Nutrients other than Vitamin A and C 

Poor a less than 0.5 
Fair - 0.5 - 0.89 
Adequate - 0.9 - 1.5 
Good - 1.51 - 4.9 
Excellent - greater than 5.0 

For the purpose of this study, these divisions were utilized in other 

terms: 

Low • less than 80% standard for the nutrient 
Adequate • 80-120% standard for the nutrient 
High • greater than 120% standard for the nutrient 
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The quality of the diet was also compared in terms of the U.S. Dietary 

Guidelines (USDA and DHHS, 1980). 

Guideline 

(1) Variety of Foods 

(3) Increase starch/fiber 

(4) Decrease refined carbohydrated 

(S) Decrease total fat, cholesterol, 
and saturated fat 

(6) Cut down on salt 

(7) Alcohol in moderation 

Comparison Tool 

Core, secondary, and peripheral 
foods 

Fiber Score, total carbohydrate 

Fiber Score, total carbohydrate 

Total fat, cholesterol, oleic, 
linoleic acids, saturated fat 
scores 

Sodium score 

Alcohol consumption frequencies 

The second guideline, maintain body weight, could not be compared in 

this study. 

Statisical Analysis: 

Cluster Analysis (Sneath and Sokal, 1973) described earlier was 

used to indicate the appropriate division for the food scores into core, 

secondary and peripheral food groupings. The food score data was 

treated statistically by analysis of variance. An average was obtained 

of the item food scores for each characteristic. The average food score 

was then compared for each population characteristic. 



RESULTS 

POPULATION CHARACTERISTICS 

The distribution of each characteristic studied is indicated in 

Table 1. 'lbe majority of the miners studied worked underground (78%) 

and had a family history of coal mining (80%). 'lbirty-two percent of 

the miners had worked in the mines longer than 15 years. Fifty percent 

of the miners were between the ages of 18 and 35. 'lbe other two age 

groups were equally represented. 

The majority of the miners (52%) worked eight a.m. to four p.m. 

with the other two shifts equally represented. Only four percent of 

those surveyed worked swing shifts. 

Only 28 percent of the miners indicated a history of medical 

problems. Of those with medical problems, 57 percent indicated high 

blood pressure and 47 percent indicated lung disease was the problem. 

Eighty percent of the miners acknowledged some substance use. 'lbe most 

common substance use was smoking (40%). Seventy-eight percent of the 

questionnaires were completed by the miners, fourteen percent were 

completed by their wives and eight percent were completed by both. 

Sixty-four percent of the miners had an 11 - 12 grade education. 'lbe 

other three education levels had approximately the same representation. 

FOOD PATTERN CHARACTERISTICS 

A summary of the food pattern characteristics of the surveyed coal 

miners is shown in Table 2. 'lbe majority of miners surveyed ate three 

33 
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Table l 

Population Characteristics of Surveyed Coal Miners. 

Characteristics 

Type of mining 
Underground 
Surf ace 

Years Work in Mines 
0 - 5 
5.1 - 10 
10.1 - 15 
15. l + 

Job Title/Income($) 
20,935 - 22,079 
22,250 - 22,407 
22,864 -24,471 
No Response 

Substance Use 
Smoke 
Chew Tobacco 
Dip Snuff 
Smoke and Chew Tobacco 
Smoke and Dip Snuff 

Percent 
of 

Sample 

78 
22 

24 
22 
22 
32 

18 
30 
41 
11 

Chew Tobacco and Dip Snuff 
All Others 

36 
16 
8 
6 
4 
6 
4 

Substance Use Total 
None or No Response 

8o 
20 

Characteristics Percent 
of 

Sample 

Usual Work Hours 
8 a.m - 4 p.m. 
4 p.m. - 12 midnight 
12 midnight - 8 a.m. 
Swing Shifts 

Educational Level 
6 - 8 grade 
9 - 10 grade 
11 - 12 grade 
College 

Age 
18 - 35 
36 - 45 
46 - 62 

History of Medical Problems 
Yes 
No 

Family History of Coal Mining 
Yes 
No 

52 
22 
22 

4 

14 
10 
64 
12 

50 
26 
24 

28 
72 

80 
20 
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Table 2 

Pood Pattern Characteristics of Surveyed Coal Miners. 

Characteristic 

Number of Times Eating Each Day 
2 
3 
4 
5 

Eat at Regular Times 
Yes 
No 

Eat at Work 
Yes 
No 

Prepare Own Food 
All the time 
Most of the time 
Some of the time 
Never 

Any Foods Cannot Eat When Working 
Yes 
No 

When Not Working, 
Eat more often 
Less Of ten 
Eat More Tilan When Working 
Less Tilan When Working 
No Response 
Different Kinds of Foods 

Yes 
No 

At Tile Same Time As When Working 
Yes 
No 
No Response 

Add Salt to Food at Tile Table 
Before Tasting 
After Tasting 
Rarely or Never 

Percent of Sample 

18 
64 
16 
2 

67 
33 

63 
37 

16 
37 
39 
8 

20 
80 

46 
54 
44 
26 
30 

78 
22 

33 
51 
16 

31 
43 
26 



Table 2 (continued) 

Characteristic 

Items to Which Sugar is Added 
1 Item 
2 Items 
0 Items 

Vitamin Usage 
Yes 
No 

On a Diet 
Yes 
No 

Feel You Eat A Healthy Diet 
Yes 
No 

Eat Similar Foods to Friends 
Yes 
No 
No Response 

Eat Away From Home: 
Fast Food Restaurants 

Rarely 
1 I Week 
2 I Week 
More Often 
No Response 

Other Restaurants 
Rarely 
l I Week 
2 I Week 
More Of ten 
No Response 

With Friends 
Rarely 
1 I Week 
2 I Week 
More Often 
No Response 
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Percent of Sample 

60 
34 

6 

22 
78 

6 
94 

90 
10 

82 
12 

6 

45 
33 
12 

2 
8 

63 
14 

8 
0 

16 

57 
12 

6 
2 

24 
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times a day (64%), at regular times (67%), and at work (63%). An 

approximate equal number reported eating two and four times a day while 

the least frequent report was eating five times a day. Fifty-three 

percent of the miners prepared their own food all or most of the time. 

Twenty percent (9 underground miners and l surf ace miner) responded 

there were foods they could not eat at work. Four identified spicy 

foods as a problem food. Other foods identified were bananas, onions, 

hot meals, beans, and finger foods. The reasons given for not being 

able to eat these foods were heartburn, indigestion, and dirty hands. 

Underground coal miners rather than surface miners tended to identify 

foods which could not be eaten when working. 

Food patterns appeared to change when the miner were not working. 

They indicated they ate less of ten (54%) but more (44%) of different 

kinds of foods (78%) and at different times than when working (51%). 

Forty-three percent added salt to their food at the table after 

tasting. However, 74% added salt to their food after cooking, either 

before tasting (31%) or after tasting (43%) the food. Ninety-four 

percent of the miners surveyed added sugar to items. Twenty-two percent 

took vitamin supplements and 94% were not on a special diet. Ninety 

percent felt they ate a healthy diet and 82% felt they ate similar food 

to their friends. 

The majority of miners surveyed rarely ate away from home. When 

eating out, the most popular was fast food restaurants. The total group 

of coal miners tended to eat at home rather than with friends or at 

restaurants. 
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FOOD SCORES 

The food frequencies were used to calculate the food scores. The 

food scores and the identification of each food according to frequency 

of use as core, secondary or peripheral foods are listed in Table 3. 

A list of core foods for the miner as a group is exhibited in Table 4. 

The group tended to choose high fat meats, and a variety of fats and 

sweets. Bread and rolls were the core foods from the grain grouping 

while a variety of vegetables were chosen. Sweets were prevalent in the 

core foods (22% of the total core foods identified). 

Analysis of variance on the food scores and individual character-

istics produced two characteristics significant at the .OS level and 

three characteristics significant at the .Ol level (see Table S). The 

average food scores were significantly different at the .OS level for 

the type of mining, i.e. underground or surf ace, and for income levels. 

Education level, work hours, and age characteristics produced a 

significant difference in average food scores at the .01 level. The 

food score identifiers for each of these characteristics are presented 

in Figures 1 through 16. Other characteristics did not produce a 

significant difference in average food scores. These food scores 

identifiers may be found in Appendices D through G. 

Underground and Surface Miners (Figure .!. and 12_: 

Both groups identified the same foods as core in the fat group. 

The grain and beverage groups were also very similar. Howevert the meat 

and meat substitute group was very different for the type of miner. The 
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Table 3 

Total Group Scores and Identifiers. 

Food Item 

Whole milk 
Skim or low fat milk 
Milkshakes, cocoa 
Coffee, tea 
Decaffeinated coffee 
Regular "pop" (Coke) 
Diet "Pop" 
Beer or wine 
Vodka, rum, gin, whiskey 
Orange Juice 
Other fruit juice 
Bacon, sausage 
Ham 
Hot dogs, bologna, lunchmeat 
Liver 
Hamburger 
Chicken, turkey 
Neck bones 
Roast beef 
Porkloin or pork chop 
Beef stew or chili 
Fried fish 
Baked fish 
Tuna, salmon 
Peanut butter 
Nuts 
Eggs 
Cheese 
Dried beans (pinto) 
Fat back, salt pork 
Gravy 
Margarine, oil 
Butter, shortening 
Salad dressing 
Mayonnaise 
Season with lard or 

bacon grease 
Sour cream 
Macaroni 
Whole wheat bread 
Spaghetti noodles, rice 
White bread, toast 
Rolls 

Food Score 

33.4 
6.8 
3.7 

41.3 
6.6 

25.7 
4.5 
5.0 
3.1 

17.2 
9.5 

16.6 
12.0 
18.2 
5.9 
7.1 
5.6 
3.3 
4.4 
4.0 
4.3 
4.4 
3.3 
4.6 
9.0 
4.6 

17.7 
14.l 
6.2 
3.1 
8.3 

24.2 
24.8 
16.3 
23.2 
9.6 

2.6 
5.5 

11. l 
5.3 

35.l 
15.3 

Identifier 

Core 
Secondary 
Peripheral 
Core 
Secondary 
Core 
Peripheral 
Peripheral 
Peripheral 
Core 
Secondary 
Core 
Core 
Core 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Peripheral 
Secondary 
Peripheral 
Core 
Core 
Secondary 
Peripheral 
Secondary 
Core 
Core 
Core 
Core 
Secondary 

Peripheral 
Peripheral 
Core 
Peripheral 
Core 
Core 



Table 3 (continued) 

Food Item 
Cornbread, biscuits 
Crackers 
Pretzels 
Frosted Cereal 
Cornflakes, other dried 

cereals 
Oatmeal, grits 
"Nabs" (Cheese/peanut 

butter crackers) 
Pancakes, waffles 
Fried potatoes 
Mashed or baked potato 
French fries 
Potato or corn chips 
Other cooked vegetables 
Tomatoes 
Green beans 
Carrots (raw or cooked) 
Greens (mustard, etc.) 
Raw vegetables 
Pudding 
Ice Cream, ice milk 
Sherbet, yogurt 
Fresh fruit 
Canned fruit 
Sweet roll, doughnut 
Cake 
Brownies, cookies 
Pies 
Jello 
Candy 
Jam, jelly, preserves 
Sugar, syrup, honey 
Salt 

40 

Food Score 
20.8 
9.3 
4.6 
4.1 

7.5 
4.8 

4.4 
4.8 
8.4 

10.4 
7. 1 

11.5 
16.2 
14.7 
9.5 
6.7 
5.5 
7.5 
5.8 
6.4 
4.4 

18.4 
9.3 
8.1 

11.0 
7.9 
7.0 
5.7 

10.9 
11. 2 
11.2 
10.4 

Identt fier 
Core 
Secondary 
Peripheral 
Peripheral 

Secondary 
Peripheral 

Peripheral 
Peripheral 
Secondary 
Core 
Secondary 
Core 
Core 
Core 
Secondary 
Secondary 
Peripheral 
Secondary 
Peripheral 
Secondary 
Peripheral 
Core 
Secondary 
Secondary 
Core 
Secondary 
Secondary 
Peripheral 
Core 
Core 
Core 
Core 
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Table 4 

Core Foods For Surveyed Coal Miners. 

Whole Milk 
Coffee, Tea 
Regular Soft Drinks 
Orange Juice 
Bacon, Sausage 
Ham 
Hotdogs, bologna, lunchmeat 
Eggs 
Cheese 
Margarine, oil 
Butter, Shortening 
Salad Dressing 
Mayonnaise 
Whole wheat bread 

White bread, toast 
Rolls 
Cornbread, biscuits 
Mashed or baked potatoes 
Potato or corn chips 
Other cooked vegetables 
Tomatoes 
Fresh Fruit 
Cake 
Candy 
Jam, jelly, preserves 
Sugar, syrup, honey 
Salt 
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Table 5 

ANOVA for Food Scores for Each Characteristic of Subjects and 
Significance Level. 

Characteristic Mean Food Scores F Value Significance 

Type of Mining 7.87, 11.09 5.50 * 

Income Level 7.51, 11.42, 9.46 3.96 * 

Education Level 13.49, 16.81, 12.38 ** 
9.00, 9.14 

Age 11.20, 11. 05' 8.17 3.06 ** 

Family History 8.92, 10.40 l. 18 NS 

Years in Mining 12.57, 9.96, 2.11 NS 
9.28, 9.97 

Hours Worked 10.09, 12.10, 4.15 ** 
8.95, 13.97 

Substance Use 9.70, 10.62 o.45 NS 

Medical History 9.96, 11.67 1.71 NS 

*significant at .os level 

** Significant at .o l level 

NS Not Significant 
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YE GET AM.ES 

OUTER CIRCLE e PEAl,...ML P'OOOS 
MI ODLE C I RCLE e -CCllfC)Nll"f P'OODS 

l...a::R CIRCLE e CC!lft: P'OOC& 

f1thtck. 
S•l. t Por•, 

So"'r Crc-n 

Mac.•T"oni. 
""'"•tt l, 
lloodleo, 

FIGURE 1: FOOD SCORE IDENTIFIERS FOR UNDERGROUND COAL MINERS. 
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•AT AND MEAT SUBSTITVT'ES 

Pvddlng, 
le• Ct••. 

,, •• h 
fruit.. 
Candy, Ice "1111•, 

Sh~rbitt, 

to,urt. 
J .. , Jelly, 
Pr•a~r •it•. 

Canntd 
fr Ji t. 
s ... et loll, 

Doushnut, 
Cak•. 

lrw1'11te, 
Cook le•. 
Jello, 

S..gor. 
Syruv. 

titon•1, 
Salt 

K11onnat.lir. 1 

Salad Dr•••lng 

vt.lte lr1...S. 
Toe•t. aoua. 
Cot'nbre:ad. 

tl.acul tt 

Yl:GCTABLES 

OVTER CIRCLE e PERIPHERAL FOODS 
MIDDLE CIRCLE e SECONDAPY FOODS 

IN'tER CIRCLE e CORE F'CODS 
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Spa1h•t t I. 
lioodlH, 
l1 c•' 
Crac\l.er•~ 

Pr•t~• l1o, 
Fro•ttd 

C.rul, 

f'I GURE 2: f'OOD SCORE I Dl'.NT I FIERS FOR SURF ACE COAL MINERS. 
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MEAT AHO MEAT SUBSTITVn:S 

l\v•r. M.a•tu.i.rJlf't, CtdC"k.'"n· 
ltJtkey. lkclbonit1¥. 'lo-.:),t ae .. i. 
Pork, 1-tef St_f'w. Chit\ 1 Pr1 ... d 
FL•'°'· kkc-d rlfh, TUl"l..J., !>•l•ori, 
Peanut 9".atter, l!lu.t•., oned lo!ana 

ruoh PNlt 

VEGETABLES 

OUTER CIRCLE e PERIPHERAL FOODS 
MIDDLE CIRCLE e SECQN>ARY f'OOOS 

INNER CI ACLE e COR'£ FOODS 

Pot ~•cl<, 
Salt Porr..., 
Ct•~Y. 
~A'lhil'I w1.th 

Urd or 
lac-0n, 
5out Cte.•• 

Macaror.t. 
S,.a1h•t t 1 t 
lloodlu, 
l.l co. 

FIGURE 3! FOOD SCORE IDENTIFIERS F'OR COAL MINERS WITH AN INCOME 
BETWEEN $20,935·22,079. 
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•AT AHO MIEAT SUBSTITUTES 

Sk.1• or 
loov! ·~ t•H h. 1 
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\ 
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(&nntd 
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Swtwt roll, 
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eofi ..... bgvl•r 
"'Pop"'. Oranae 
Juice 

VEGETABLES 

OUTER C•M:U: e P'£RIPHERAL ,-0005 
MIDDLE CIRCLE e HCON:>A.RY ,-0005 

l....iER CIRCLE • CORE rooos 

FIGURE 4: FOOD SCORE IDENTIFIERS FOR COAL MINERS Wl'Jli AN INCOME 
BETWEEN $22,250-22-407. 



Coco•. 
Hl 1•th•kits. 

0.-cat. (;.('lfh:ir, 
ae~r. '..ltne:. 

v.,JkJ:. 
Ctn, 

Ot<t 

•~dd\ft,, 
lee Creu. 
lee Ki h, 
Shirr bet, 
togutt. 
Jello 

Sweet l.o ll, 
Douthnut. 

lrOWT114'•, 
Cool<lu, 

Plea, 

47 

•AT AHO MEAT SUBSTITUTES 

L l Vf'f, Ha!!l~'hlfl(t> r, Ch1 l"'U!'fl. Tur•<t")' 
N~("ilboq.:-t. M,.,-,au &.!-et. Pod1. 1 ae ... t 
St~v. Ch1l\, fried Pl•h. lallld Jl,h. 
'fun•, S.L•on. Nvt:!l 1 t>r-l•d lc.anw 

Mayonoai stt. 
S.l•d Ounll\I 

ft.oh• '"'""" lcead, 
Whit• •r~-.d~ 

To .. 1, led!" 

VEGETABLES 

OUTER CIRCLE e PERIPHERAL FOODS 
MIDDLE CIRCLE e SECOfC>AR'Y F"OODS 

1 HNER CIRCLE • COfl'I: ,.CIOOS 

fatbal'k, 
S.a l t Pork, 

Mac•rvn:t. 
Spa1ht[ t \. 

Mood 1••. 
at C-" 

Prittiel•. 
Fro•t~d 

Cere•J, 

Pancalt.;-t. 
Wat flt• 

FIGURE 5 FOOD SCORE IDENTIFIERS FOR COAL MINERS WITH AN INCOME 
BE~~EN $22,864·24,471. 
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•AT llHD NEAT SUBSTITUn:S 

Carroco 

VEGETABLES 

0'1TER CIRCLE • PERIP'HERAL F'OODS 
MIDDLE CIRCLE • SECCINDAJln" F'OODS 

IM£R CtRCLE • COR£ F'OODS 

rroeted 
C.t'eal, ...... -

FIGURE e: FOOD SCORE IDENTIFIERS FOR COAL MINERS Wint 6·8 GRADE 
EDUCATION. 
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MEAT AND MEAT SUBSTll\ITES 
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""91• llU.ll, Aw 
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Cenl>r .... &he.du, 
,.~. llatfl•, 

CTaca.n. 

, ... tOl•, 
'To•t••· Cc••• leau. 

hi_. Pot•t-. ruaca 
ft'l•. totat• •< C.n 

a.1,., - '•pta~l•• 

VEGETABLES 

OUTER CIRCLE e PERIF'tERAL FOODS 
MIDDLE CIRCLE e SECONDARY FOODS 

I NiER CIRCLE e CORE FOODS 

Fl Gl1RE 7: FOOD SCORE 1 DENT I FIERS FOR COAL MINERS W 1 ll-1 t · 1 0 GRADE 
EDUCATION 
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VEGETABLES 

OUTER CIACLIE e PERIPHERAL YOODS 
MIDDLE CIRCLE e SEC(lfC)ARY YOODS 

INNER Cl ACLE • CClfft: rooos 

~f!'H\f\d1J.o'!, 

SaL1d Orct11i1ng, 
S•~•o~ wlti\ 
I.Ard or a.con. 

fat ha.:k. 
SA 1 t Poril, 
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Spa,h•tt I, 
Mood lea 

IJ ce, 
Pr et 1e l•. 
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Cereal. 
oat .. .al. 
Ct"tt•, 

··wabt" 
Pince•~ ... 

Waf f ~ts 

FIGURE 8 FOOD SCORE IDENTIFIERS FOR COAL MINERS Willi 11-12 GRADE 
EDUCATION. 
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IC.AT AHO MEAT SUBSTITUTES 
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VE GET A.Bl.ES 

OUTER CIRCLE e PERIPHERAL F'OODS 
MIDDLE CIRCLE •SECONDARY F'OODS 

l.....CR CIRCLE e CORE P'OODS 

lvtt4't, Oll, 
""-yonna~ ••. 

S.a~ad or.u11ng 

fatb•r-., 
S.lt f..>rk. 

Se a~.)"'
v1t~ \,...lrJ 

"\acaro"l 1 

Spafh<tt I, 
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I.le«. 
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CoTnf lake•~ 
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FIGURE 9 FOOD SCORE IDENTIFIERS FOR COAL MINERS WITH A COLLEGE 
EDUCATION. 
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MEAT NC> •AT St.eSTITVTES 

tcit- Cre:u. 
le• allk, 
Sh•rb1tt. 

Yogurt. 
Jell.o 
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canned 
frvl t, 
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Sa!t 
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O.t•cA.l, 

Cr tea. 
"!<ab•" 

Pa.,c•kes, 
llaffl .. 

FIGURE 1 O: FOOD SCORE IDENTIFIERS FOR COAL MINERS WORKING BETWEEN 
8 A.M. ANO 4 P.M. 
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CUTER CIRCLE e flEAl~AAL F'OODS 
MllX>LE CIRCLE e RCCIC>AR'Y F'OODS 

Ir.ER CIRCLE e COflE FOODS 

Kliceront. 
Spqh•ttl, 

ltoodlH, 

FIGURE II FOOD SCORE IDENTIFIERS FOR COAL Mll'ERS WORKING BETWEEN 
4 P.M. AND 12 A.M. 
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l&AT NfD lllEAT SUBSTITUTES 

\.oWht Kl lk, 
Ml lkeh&ket. 

Cocoa, 
Diet "Pop·, 

ker, Vtn•, 
Vodka, au•. 
Gln, Whtsk•Y 
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Crtt1, ... Nabe, .. 

P1,.(':Mu1s, 
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FIGURE 12: FOOD SCORE IDENTIFIERS FOR COAL MINERS WORKING BETWEEN 
12 A.M. AND 8 A.M. 
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f«AT AHO MEAT SUBSTITI.rn:S 

OUTER CIRCLE e PERIPHERAL F'OOOS 
Ml DOLE CIRCLE e SECONDAl'n' P'CIOOS 

INNER CIRCLE e CORE ,.00Cl8 

Pat back, 
Solt Pork. 

Seaton vJ th 
Lard or 

Pe& • 
Noodle•. 
Uc• 
"rette-l•. 

O.t•ta l, 
Crl.tl 

FIGURE t3 FOOD SCORE IDENTIFIERS FOR COAL MINERS WORKING A SWING 
SHIFT. 
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VEGETABLES 

<Xn'ER CIRCLE e PERl......::AAL P'OODS 
MIDOLE CIRCLE e KCON>Nn' P'OOOS 

INIER CIRCLE e COl'E P'OOCS 

Fotbac~, 

Salt Por~. 
Sour er ... 

lice, 
Pret&1t1. 

Oatffal. 
Crtts, 

..... bl .. , 
Pane•••· 
llalflH 

FIGURE t4: FOOD SCORE IDENTIFIERS FOR COAL MINERS BETWEEN THE 
AGE OF 18·35 YEARS. 
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.. AT AHO t.CAT SUBSTITUTES 
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MIDDLE CIRCLE • SECOfC>ARY P"OOOS 

IM£R CIRCLE e CORI: P"OC>ClS 

Fat.b•.ck. 
Salt Pottt, 

Sour CreM. 

''""' •d C.rita\, 
Ccrn.f l•lil.e•. 
-.. b.-

FIGURE 15: FOOD SCORE IDENTIFIERS FOR COAL MINERS BETWEEN THE AGE OF 
36-45 YEARS. 
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l«.AT AND ~AT SUBSTITLn'l:S 

PudcU f\I• 
Sh<tlNt, 
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Cr•ci.•t•. 
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Ct it•. 

FIGURE 16: FOOD SCORE IDENTIFIERS FOR COAL MINERS BETWEEN THE 
AGE OF 46-62 YEARS. 
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underground miners identified more meats as core foods compared to the 

surface miners. The same result occurred in the vegetable group. The 

surface miners identified very few foods as core foods, 46% less core 

foods than the underground miners. They did not identify a dessert as a 

core food. 

Income Levels (Figures l_, ~, and 1!_: 

A greater number of foods were identified as core foods as income 

increased. The higher income levels had less peripheral foods 

indicated. The fat, vegetable and beverage groups were very similar. 

The middle income level identified less meat and meat substitutes as 

peripheral foods. The highest income level identified peanut butter as 

a core food; otherwise, the lowest and highest income groups identified 

the same foods as peripheral foods. All three income levels identified 

similar core foods in the grains group. Again, the lowest and highest 

income groups identified similar foods in the categories of grains. 

The lowest income level identified fresh fruit as the single core food 

in the dessert category. 

Education Levels (Figures ~' J_, !• and ~: 

Miners with an education level between sixth and tenth grade tended 

to select more core and secondary foods compared to miners with eleventh 

grade to college education. This later group had a much larger group of 

peripheral foods. The coal miners with a college education tended to 

identify fried foods as peripheral foods. 
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Hours Worked (Figures .!Q, ll• g, and 13): 

Miners working the swing shift identified core or peripheral foods. 

No secondary foods were listed. The 12 a.m. to 8 a.m. shift selected 

meats or meat substitutes which are commonly used for sandwiches or for 

breakfast foods. Meats and meat substitutes were classified differently 

with each shift. Grains and desserts were also described differently by 

these groups. Pasta tended to be a peripheral food. Fats, beverages 

and vegetable were very similar. 

£ (Figures _!i, ..!2, and 16): 

Fat and beverage groups were similar with all three age groups with 

the exception of skim or lowfat milk identification as a core food for 

coal miners between the age of 46-62 years. 

Sample foods were listed on the questionnaire and compared to food 

score identifiers (see Table 6). Soup was the only category which was 

not included on the food frequency checklist. The other foods 

corresponded to the food score identifiers. 

ESTIMATED DIETARY SCORES 

Estimated Dietary Scores were calculated for each individual miner 

(see Appendix H). The scores were derived from the frequency used and 

the percent nutrient standard. The Estimated Dietary Scores were trans-

lated into an intake classification for each of the nine nutrients. 

High intake was defined as consuming greater than 120% standard for the 

nutrient, adequate was defined as consuming 80-120% standard for the 



61 

Table 6 

Food Category Response to Consumption and Sample Foods Identified 
Compared to Food Score Identifier Derived from Food a Frequency 
Checklist. 

Food Score 
Food Category % Consuming Sample Foods Identifier 

Fruit 78.4 Apples, Oranges (fresh) Core 
Fruit Juice 74.5 Orange Core 
Vegetables 90.l Potatoes, Tomatoes Core 
Cereals 49.0 Cornflakes Secondary 
Milk 64.7 Whole Milk Core 
Soup 84.0 Vegetable, Tomato, Chicken * 
Sandwiches 92.0 Ham, hotdog, lunchmeat, 

cheese Core 
Snack 76.4 Potato chips, corn chips Core 

candy,cake 

*Not included in food frequency checklist 
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nutrient, while low was defined as consuming less than 80% standard for 

the nutrient. The incidence of the Estimated Dietary Score identifiers 

for each nutrient is listed in Table 7. As a group, the miners had 

high fat (including oleic and linoleic acids, saturated fat and 

cholesterol), sodium and protein intakes, a medium total carbohydrate 

intake with a low fiber intake as compared to the nutrient density 

standards. 

THE MINERS' DIET COMPARED TO THE U.S. DIETARY GUIDELINES (USDA, AND 
DDHS, 1980). 

The first guideline is to eat a variety of foods. The miners as a 

total group tended to eat a variety of foods as core and secondary 

foods from all food groups. 

The second guideline, maintain ideal body weight, could not be 

compared in this study. 

The third guideline was to increase the starch and fiber in the 

diet. The low fiber and medium carbohydrate score indicates this 

guideline may not have been achieved. 

The fourth guideline, decrease refined carbohydrate complements 

the third guideline. Again, the low fiber and medium carbohydrate 

score is indicative of a relatively high refined carbohydrate intake. 

Core foods included regular soft drinks, cakes, candy, sugar, jam, 

jelly, preserves, syrup, and honey. On the positive side, core foods 

also included fresh fruit and whole wheat bread. 
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Table 7 

Incidence of Estimated Dietary Score Identifiers for Each Nutrient. 

Nutrient 

Total Fat 

Oleic Acid 

Linoleic Acid 

Saturated Fat 

Cholesterol 

Fiber 

Total Carbohydrate 

Sodium 

Protein 

High 

Percent of Sample for Each 
Nutrient Score Identifier 

Adequate 
()120% Std) (80-120% Std) 

88 8 

88 10 

52 40 

78 18 

86 10 

30 18 

28 58 

66 26 

84 14 

Low 
(>80% Std) 

4 

2 

8 

4 

4 

52 

14 

8 

2 
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The fifth guideline is to decrease total fat, cholesterol and 

saturated fat. Total fat, cholesterol and saturated fat intake was 

high. Core foods included whole milk, bacon, sausage, ham, hotdogs, 

bologna, lunchmeat, eggs, cheese, margarine, butter, salad dressing, 

mayonnaise, potato chips, cake and candy. 

Cut down on salt is the sixth guideline. Salt was listed as a 

core food and seventy-four percent of the miners added salt to 

their food after cooking. 

Alcohol use in moderation is the seventh guideline. Beer or wine 

was identified as a core food for miners with a 6 - 8 grade education 

and as a secondary food for some of the groupings. Vodka, rum, gin or 

whiskey was listed as a secondary food for miners with an education 

level of 9 - 10 grade and for those without a family history of mining. 



DISCUSSION 

POPULATION CHARACTERISTICS 

The strong family history of coal mining (80%), the largest per-

cent of the sample having work experience of greater than fifteen 

years, and the age group (18-35 years) were indicative that the study 

group represented long standing active coal miners. In the study by 

Swartz, et al (1978) 83% of the miners surveyed were 60 years or older 

and only four percent were working at the time of the study. The 

results of that study were interpreted in relationship to their retired 

status and age. The results of this study, however, may be interpreted 

in relationship to long-term active coal miners. 

Education Levels 

More core and secondary foods were identified by miners with an 

education level between the sixth and the tenth grade compared to the 

other education levels. This result may indicate the miners routinely 

consumed a larger variety of foods. However, this result may not 

indicate a realistic overview of food patterns of the group since only 

24% of the total sample fell into this area. The questionnaire may 

have presented some difficulty for miners with a limited education. 

Hours Worked 

The impact of hours worked on food scores was significant. 

Differences in food scores may reflect differences in the types of 

meals the miners on the different shlfts may eat. For instance, the 
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miner who works 12 midnight until eight a.m. may consume two breakfast 

meals, one prior to leaving for work and one upon return home, with 

sandwiches, fruit and "cakes" for the meal consumed at work. Likewise, 

the miner working eight a.m. until four p.m. would probably consume a 

"typical" breakfast, lunch and dinner. In view of this, minimum 

consumption of roast meats and cooked vegetables is understandable. 

The second shift, four p.m. until twelve a.m., indicated the largest 

number of meats as core or secondary food. This may reflect the 

increased likelihood of three lunch/dinner meals. 

The hours worked made a significant difference in food scores and 

thus, an in-depth description of the food patterns for the different 

work hours would be of interest to the nutritionist. Some of the 

miners change shifts every two weeks (swing shift) and indicated their 

consumption patterns were different than the miners who worked straight 

shifts. It was not possible to study these results in detail with this 

instrument. A comparison of the food preferences for the hours worked 

would be interesting. An instrument could be designed utilizing the 

model of Dennis and Shifflett (1985) which would provide both sets of 

information. 

Since one of the most common health problems of coal miners is 

coal workers' pneumoconiosis (CWP) and other chronic lung diseases 

(Morgan, et al, 1973), it is interesting to note half of those surveyed 

smoked and forty-seven percent of the 28 percent with medical problems 

indicated having been diagnosed as having lung disease. 
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The education level may have influenced the sample return. Only 

three out of the six volunteers returned the questionnaires. Since the 

questionnaire was relatively long (4 pages), miners with a limited 

education may not have completed the questionnaire. Only 23% of those 

surveyed had between 6 - 10 grade education. However this may also 

have been representative of the miners as a group. A comparison may be 

possible with education level percent within the union or within a 

particular coal company. 

Another association of interest may be the family history of 

mining and years in Appalachia. Eighty percent of our sample indicated 

a family history of mining. This may indicate they had lived in this 

mining area most of their lives. 

FOOD PATTERN CHARACTERISTICS 

In general, the results of this study coincide with the results of 

the Nationwide Food Consumption Survey 1977-78 (NFCS) and the Health 

and Nutrition Examination Survey (HANES I). 

The frequency of eating reported by 64% of the sample was three 

times a day. This agrees with 39% of the participants in the NFCS who 

reported three times a day as the most frequent eating pattern. Eating 

four times a day was the second most frequent pattern in the NFCS 

differing with the results of this study. The miners eating two and 

four times a day were approximately equal. This apparent difference 

could easily be related to age. In NFCS, eating t~ice a day was 

reported most often by males 19 to 34 years of age. Since this age 
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group represents the majority of this study, the frequency of eating 

may have been reported by those individuals and would agree with NFCS. 

The question concerning the identification of any foods the miner 

could not eat when working was a particular interest of the researcher. 

During five years of clinical nutrition practice with coal miners the 

underground coal miner commonly stated he could not eat certain foods 

underground. The reasons identified were varied with dirty hands 

potentially being a key. Some of the foods, i.e., finger foods, may 

have permitted the ingestion of coal dust leading to indigestion. On 

the other hand, it could potentially be explained by tradition or 

folklore. 

Further study is needed to determine the exact implication of food 

patterns appearing to change when the miner was not working. However, 

the nutrition educator or clinician needs to be aware of assessing the 

diet when working as well as when not working for the most accurate 

diet history. Since the miner indicated he ate less often but more, 

especially of different kinds of foods at different times, a separate 

diet history would help identify specific information needed for total 

assessment of his diet. Actual intake could vary considerably. 

The comparison of 74% adding salt to their food after 

cooking and identification of high blood pressure as the most common 

health problem is of interest to the nutrition educator. Since sodium 

restriction is commonly prescribed in the treatment of high blood 

pressure, education concerning this association may benefit this group. 

The Estimated Dietary Score indicated 66% consumed a high (>120% 
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Standard) for sodium. Since the standard was 3000 mg, a moderate 

restriction, this percent could reflect a normal intake of sodium. 

However, core foods identified by the total group tended to include 

high sodium foods, i.e., hotdogs, lunchmeat, cheese, bacon, sausage. 

The results of the NFCS identified a trend of people tending to 

eat away from home more often now compared to the past. This group may 

have shown less frequency due to the rural communities with limited 

number of restaurants available. The closely knit family characteristic 

of the mountaineer (Weller, 1965) may have influenced the miner's 

eating at home more than that observed in the NFCS. 

Eighty percent felt they ate similar foods to their friends. This 

agrees with Weller's (1965) observations concerning the influence of 

peer groups in the Appalachian culture. 'nle researchers initially 

wanted to include a "control" group in the design of this study. The 

control would represent other occupations in Appalachia. Difficulty 

arose in matching controls to subjects for objective study in communi-

ties where coal mining is the major occupation. Further study is needed 

to determine whether the results of this study are indicative of coal 

miners, the Appalachian culture, or the combination of the two. The 

working conditions in the underground mines may not be conducive to the 

use of certain foods at meals when working. The seeming influence of 

peer group may also have limited some of the choices when working. The 

miners may have changed their diet when not working in order to not have 

a routine or to increase the variety of their food. 
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FOOD SCORES 

Generally the foods identified as core foods are foods identified 

as commonly used by individuals surveyed during NFCS. Tile two 

exceptions were the finding of fresh fruit and sweets as core foods. 

NHANES I and NFCS reported that many individuals ate fewer servings 

than recommended in "Tile Hassle-Free Guide" (Davis, et al, 1979). The 

NFCS reported individuals in the South and male adults to age 50 

averaged fewer mentions but those with an income greater than $20,000 

reported eating fruit most frequently. Since the income level of those 

studied was greater than $20,000, this may have contributed to the 

greater frequency reported. Tilis study employed an estimated frequency 

rather than a food recall or record method. The surveyed miners may 

have over estimated fresh fruit usage. However, apples, oranges, and 

bananas were listed as common foods consumed. Other foods such as 

whole milk, coffee, tea, orange juice, bacon, sausage, lunchmeat, 

cheese, white bread, potatoes, tomatoes agrees with the NFCS for 

southerners. Tile frequent use of sweets in the form of regular soft 

drinks, jam, jelly, preserves, cakes, candy, sugar, syrup and honey was 

apparent from their identification as core foods. Rizek and Jackson 

(1980) and Pao (1981) identified a decline in the overall use of 

sugars, spreads and candy when comparing the 1965 HFCS and the 1977-78 

NFCS. This difference may be partly explained due to the sample group 

studied. Miners who eat at work take their own food. The majority of 

individuals interviewed by the researcher for diet histories tended to 
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include cakes and candy as part of their meal. The cakes and candy 

tended to be chosen because they were easy to handle with dirty hands 

(i.e. wrapped). 

One surprise food identified as a core food was whole wheat bread. 

Since whole wheat was listed before white bread on the frequency check-

list, miners may have checked whole wheat bread instead of white bread 

in error. 

The type of mining may dictate certain characteristics of the food 

patterns. Underground coal miners work in a confined environment which 

can affect some of the food choices. Circulating air and coal dust 

seem ·to limit certain items from the miner's meals. Surface mining is 

more open and allows for more freedom of choices. The differences 

between work and non-work food intake identified may also be related to 

the work conditions limiting the variety and choice of food. 

The finding of a significant difference for food scores among 

income levels does not agree with the results of the NFCS (USDA, 1980; 

Windham, et al. 1983). However, Koh and Caples (1979) found income 

level to be positively correlated with frequency scores. All of the 

miners surveyed had incomes greater than $20,000. The income groupings 

for the NFCS were different with the top group being $16,000 or more. 

Further analysis within higher income level groupings may reflect 

differences in food patterns. 

Education level may have influenced the food score by affecting 

the completion of the questionnaire. A higher level of education 

attainment may have aided the miner in accuracy of the questionnaire. 
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Work hours could easily affect food choices. 'nle miners working 

the 4 - 12 p.m. shift tended to identify more core and secondary foods. 

Age characteristics seem to affect food scores. 'nlroughout the NFCS, 

findings indicated differences with intake in relationship to age 

(Cronin, et al, 1982). 'nle older age group (46-62 years) included skim 

or lowf at milk as a core food. 'nlis may be indicative of the increased 

possibility of health problems in this older group. 

CORE, SECONDARY, AND PERIPHERAL FOODS 

The identification of foods as core, secondary or peripheral may 

dictate the ease in which a change in intake for that food may occur. 

In other words, peripheral foods are easiest to change compared to core 

food which are very difficult to change (Sanjur, 1982). When a change 

in intake of certain foods is indicated (i.e. a special diet related to 

health problems), the dietitian and nutrition educator should be aware 

of the foods in each category. 'nlen the individual with a counselor 

may identify the foods easiest to change as immediate changes and those 

foods hardest to change for gradual change. 

Total Group 

The total group of surveyed coal miners identified 41 foods and 

combination listing of foods as core foods. 'nle key nutrients of 

concern appear to be fat, sugar and salt. 

Whole milk rather than skim or lowfat milk was identified as a 

core food. Not surprisingly, coffee, tea and regular soft drinks were 
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identified in this grouping. Decaffeinated coffee and diet soft drinks 

were identified as secondary and peripheral foods respectively. The 

trend observed in NFCS of increased consumption of these products (U.S. 

Department of Agriculture, 1980) was not observed. Since decaffeinated 

coffee and diet soft drinks were observed as secondary foods, other 

lower sugar, fat and caffeine beverages may be included as secondary 

foods at a future time. 

The coal miners surveyed identified high fat, high sodium meat 

items as core foods. The leaner, lower-in-sodium items such as turkey, 

roast beef, pork loin, baked fish, and tuna were identified as peri-

pheral foods. To assist the miner in following the dietary guideline of 

lower fat intake, the nutrition educator may need to focus on this food 

group. Since the core foods in the meat group tended to be "sandwich" 

type items, the assistance with identification of alternate items for 

sandwiches may be needed. 

The total group did identify fresh fruit, cooked vegetables, whole 

wheat bread, orange juice, margarine and oil as core foods indicating 

choices of low sugar, potentially high fiber foods used frequently. 

Some alternatives to the high sugar foods are included in the core 

foods (i.e. fresh fruit). 

Underground and Surf ace Miners 

The surface miners selected few foods as core foods. These miners 

were a small percent (22) of the total group. Further investigation is 

needed to understand the meaning of this finding. Surface miners do 

not work in as confined an area as underground miners and rarely 
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indicated foods they could not eat. Since the working conditions 

appear less restricted than for the underground miners, the inclusion 

of a wider variety of foods may occur. 111.us few core foods many have 

been identified. 

Income Leve ls 

The income level of the total group may be classified as the 

higher income group compared to other studies (U.S. Department of 

Agriculture, 1980). Thus, the foods selected in this study as core 

foods were similar. The major differences occurred in the meat and 

dessert groups. However, peanut butter, a relatively inexpensive item 

in the meat and meat substitute group was the additional core food for 

the highest income group compared to the lowest income group. 

111.e id.entification of skim or lowfat milk as a core food for the 

older coal miner (46-67 years of age) was interesting. Emphasis on the 

lowering of fat intake as part of the treatment of certain diseases may 

help explain this observation. 111.e older individual is more likely to 

have heart disease which would emphasize fat restriction. 

ESTIMATED DIETARY SCORES 

The Estimated Dietary Scores were based on a major assumption of 

standard serving sizes. The results obtained from these scores may 

be considered as an initial exploratory study and not a determination 

of exact nutrient intake. Food frequencies do not allow for exact 
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nutrient intakes unless serving sizes are specified and frequencies are 

known to be accurate, i.e., from a food log. However, they may give 

the educator an idea of problem nutrients. 

The finding of the miners' having a high fat intake agrees with 

the NFCS where the average consumption of fat on a calorie basis was 

above nutrient density standards for all population groups (Windham, et 

al, 1983). 

Sodium intake was not addressed in the NFCS. The miners tended to 

use high sodium food as core foods. Protein intake was above standards 

agreeing with NFCS (Windham, et al, 1983) and Dennis, et al (1985). 

The last two nutrients may be reviewed together. A medium total 

carbohydrate intake with a low fiber intake may be indicative of a 

high refined carbohydrate diet. This agrees with the high refined 

carbohydrate foods identified as core foods for the total group of 

miners. The medium total carbohydrate intake agrees with Windham's, 

et al (1983) analysis of the USDA NFCS where carbohydrate consumption 

was 80 - 90% of nutrient density allowances. 

The other two nutrients of concern to the coal miner are vitamin A 

and vitamin C. Studies of food intake of coal miners have concentrated 

on the intake of vitamin A, vitamin C and caloric intake. The miners 

in this study indicated frequent consumption of foods high in vitamin A 

and C and in addition appeared to consume suff lcient calories. The 

core foods included orange juice, fresh oranges, tomatoes, and potatoes 

for vitamin C and milk, cheese, eggs, margarine, butter and tomatoes 

with secondary food choices including carrots for vitamin A. 
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THE MINERS' DIET COMPARED TO THE U.S. DIETARY GUIDELINES (USDA AND 
DHHS, 1980) 

The miners as a total group met the first guideline. Tite third 

through sixth guidelines were not met. Tite seventh guideline, alcohol 

use in moderation, may or may not have been met. 

It is important to assess the accuracy of information obtained on 

alcohol use. Tite NFCS results indicated alcohol consumption was 

under-reported in their survey. If this is the case, the seventh 

guideline was not met. 

Titese findings have clear implications to the nutrition and health 

educator. While 94% felt they ate a healthy diet, the core foods and 

estimated dietary scores are indicative of a diet which could be 

improved. Tite question then arises, do the coal miners know the 

characteristics of a healthy diet? Are they aware of the relationship 

between salt, sugar, fat and fiber to health? Or are they not aware of 

the food sources of these items? A food knowledge study may assist the 

educator in determining the actual problem area causing these 

deviations from the guidelines. 

Sanjur (1982) remarked on the possibility of changing intake of 

the core, secondary and peripheral foods. She indicated core foods are 

very difficult to change, changes in secondary foods provide some 

resistance while changes in peripheral foods are the easiest to effect. 

Since food patterns have been defined as food practices undergoing a 

gradual change process, the identification of the potential ease of 

change for different foods will help the nutrition educator. 
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Comments .£!!. the Study 

The purpose of this study was to describe the practices of the 

coal miners regarding food and to determine major factors which relate 

to their food choices. Since the sample size was relatively small and 

the method of selection was not random, these results cannot be 

considered representative of all coal miners in southern West Virginia. 

The results may be considered as a preliminary description providing 

insight into areas for more in-depth assessment. 'llle study did provide 

an overview of the food patterns and the results will assist the 

nutrition educator in designing programs for this group. The method 

used to identify core, secondary and peripheral foods may be of 

interest to other researchers. 

A self administered questionnaire was possible as a method due to 

the use of food frequencies. However, food frequencies are only 

estimates. Since it is an estimate, not an actual measure of food, 

there is a limited degree of precision which may overestimate or 

underestimate the actual intake. 'nle use of the questionnaire did 

permit rapid assessment of the population group. 

Extremes occurred in the estimated dietary scores. A tendency may 

have been for some miners to overselect or underselect foods as 

commonly consumed. Titis may lead to some distortion of the results. 

The inclusion of these samples in the results would have to be 

determ1ned prior to use of this instrument. 

However, the study included other factors than estimated dietary 

intake to describe the food patterns. Population and food pattern 

characteristics provided additional description of practices. 
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The Dietary Guidelines have been subject to criticism concerning 

their use and interpretation. In this study, their use was as a 

yardstick to gauge the food patterns identified for the coal miners. 

Further individualized guidelines would be appropriate for this group 

with their specific health problems. 

Additional study needs to be conducted concerning influence of 

swing shift on food patterns, the influence of the Appalachian culture 

compared to coal mining on food patterns, and possibly, a food intake 

study of a small group of miners. 



SUMMARY 

A self administered questionnaire was completed by 51 southern 

West Virginia coal miners. Population characteristics were identified 

indicating the study group were long standing active coal miners. 

Eating three times a day was the most frequent eating pattern. Food 

patterns changed when not working compared to those when working. 

Underground coal miners identified certain foods they could not eat at 

work. Ninety-four percent of the surveyed coal miners added sugar to 

items. Seventy-four percent added salt to their food after cooking. 

The majority of the miners surveyed rarely ate away from home. 

Eighty-two percent felt they ate similar foods to their friends. 

The food frequencies were used to calculate the food scores. Food 

scores were then translated into core, secondary or peripheral foods. 

Core foods for the total group of miners included whole milk, coffee, 

tea, regular soft drinks, orange juice, bacon, ham, sausage, hotdogs, 

bologna, lunchmeat, eggs, cheese, margarine, butter, salad dressing, 

mayonnaise, whole wheat bread, white bread, rolls, cornbread, biscuits, 

mashed potatoes, potato chips, other cooked vegetables, tomatoes, fresh 

fruit, cake, candy, jam, jelly, preserves, sugar, syrup, honey and salt. 

Analyses of variance indicated the food scores were significantly 

different at the .05 level for the type of mining and for income levels. 

Education level, work hours and age characteristics produced a 

significant difference in food scores at the 0.1 level. Common foods 

were listed and agreed with the food score identifiers. 

79 
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Estimated Dietary Scores were calculated for each individual miner 

and were translated into high, medium, or low intake for each of nine 

nutrients. As a group, the miners had a high fat (including oleic and 

linoleic acids, saturated fat and cholesterol), sodium and protein 

intake, a medium total carbohydrate intake with a low fiber intake. 

When the results were compared to the U.S. Dietary Guidelines, the 

miners appear to need to make adjustments to meet the increased starch 

and fiber, decreased refined carbohydrate, decreased total fat, 

cholesterol, saturated fat and sodium. 



LITERATURE CITED 

Axelson, J.M.: Repeated measurements in evaluation. J Nutr Ed 
16(1):12-14, 1984. 

Axelson, J.M., and Csernus, M.M.: Reliability and valididy of a food 
frequency checklist. J Am Diet Assoc 83(2):152-155, 1983. 

Bailey, L.B., Wagner, P.A., Davis, C. G., and Dinning, J.S.: Food 
frequency related to folacin status in adolescents. J Am Diet Assoc 
84(7):801-804, 1984. 

Brooks. A., and Shepherb, J.: 
K,G., ed.: Mountain Trace. 
1980. 

Coal in West Virginia. In Gilbert, 
Parsons, WV: McClain Printing Company, 

Campbell, S.Y.: Coal and People. Parsons, WV: McClain Printing Co. 
1981. 

Caster, w.o.: The core diet of lower economic class women in 
Georgia. Ecol of Food and Nutr 9:241-246, 1980. 

Caudill, H. M.: Night Comes to the Cumberlands. Boston, MS: Little, 
Brown and Company, 1962. 

Committee on Food Habits.: Manual for the Study of Food Habits 
National Academy of Sciences Bull. No. 111, 1945. 

Crocetti, A.F., and Guthrie, H.A.: Food consumption patterns and 
nutritional quality of U.S. diets: a preliminary report. Food Tech 
35:40-49, 1981. 

Cronin, F. J., Krebs-Smith, S.M., and Wyse, B.W.: Characterizing food 
usage by demographic variables, J Am Diet Assoc 81:661-673, 1982. 

Davis, C.A., Fulton, L.H., Light, L., Odland, D.D., Page, L., Raper, 
N.R., and Vettel, R.S.: Food. Homes and Garden Bulletin No. 228, 
1979. 

De Garine, I.: The socio-cultural aspects of nutrition: Ecol Food 
Nutr 1:143-163, 1972. 

Dennis, B.H, Haynes, S.G., Anderson, J.J.B., Liu-Chi, S.B.L., Hosking, 
J.D., and Rifkind, B.M.: Populations in the Lipid Research Clinics 
prevalence study: composition of energy intake. Am J Clin Nutr 
41:312-329, 1985. 

81 



82 

Dennis, B., and Shifflett, A.: A conceptual and methodological model 
for studying dietary habits in the community. Ecol of Food and Nutr 
17:253-262, 1985. 

Densmore, R.E.: The Coal Miner of Appalachia. Parsons, WV: McClain 
Printing Company, 1977. 

Dickens, D.: Factors related to food preference. J Home Ee 57:427, 
1965. 

Dietary Intake Findings, United States, 1971 - 1974.: Data from the 
National Health and Nutrition Examination Survey. DHEW Pub No (HRA) 

77-164 7 , 19 77. 

Eide, W.B.: The nutrition educator's role in access to food -- from 
individual orientation to social orientation. J Nutr Educ 14(1):14, 
1982. 

Einstein, M.A. and Hornstein, I.: Food preferences of college 
students and nutritional implications, J of Food Sci 35:429-436, 
1970. 

Erikson, K.T.: Everything in its Path. New York, NY: Simon and 
Schuster, 1976. 

Evans, H.K., and Gines, D.J.: Dietary recall method comparison for 
hospitalized elderly subjects. J Am Diet Assoc 85(2):202-205, 1985. 

Furman, K.I.: Vitamin A and calcium in mine compound diets. SA 
Medical Journal 47:1136, 1973. 

Guthrie, H.A. and Crocetti, A. F.: Variability of nutrient intake 
over a 3 day period. J Am Diet Assoc 85(3):325-327, 1985. 

Hansen, R.G., Wyse, B. W., and Sorensen, A.W.: Nutritional Quality 
Index of Foods. Westport, CT: Avi Publishing Company, 1979. 

Hertzler, A.A., Wenkam, N., and Standal, B.: Classifying cultural 
food habits and meanings. J Am Diet Assoc 80:421-425, 1982. 

Hunter, K., Linn, M. W., and Harris, R.: Dietary patterns and cancer 
of the digestive tract in older patients, J Am Geriatr Soc 28(9): 
405, 1980. 

Jalso, S.B., Burns, M.M., and Rivers, J.M.: Nutritional beliefs and 
practices. J Am Diet Assoc 65(4): 263, 1974. 



83 

Jerome, N.W., Pelto, G.H., and Kandel, R.F.: An ecological approach 
to nutritional anthropology. In Kandel, R.F., Jerome, N.W., and 
Pelto, G.H., eds: Nutritional Anthropology: Contemporary Approaches 
to Diet and Culture. Pleasantville, NY: Redgrave Publishing Co., 
1980. 

Kandel, R.F., Jerome, N.W. and Pelto, G.H., eds: Nutritional 
Anthropology: Contemporary Approaches to Diet and Culture. 
Pleasantville, NY: Redgrave Publishing Co., 1980. 

Khan, M.A., and Hackler, L.R.: Evaluation of food selection patterns 
and preferences. CRC Critical Reviews in Food Science and Nutrition 
15( 2) : 129' 1981. 

Koh, E.T.: Comparison of dietary energy intakes and sources by race, 
sex, and age for adults in Mississippi. J Am Diet Assoc 84(7): 
788-794, 1984. 

Koh, E.T., and Caples, V.: Frequency of selection of food groups by 
low-income families in southwestern Mississippi. J Am Diet Assoc 
74:660-663, 1979. 

Kolonel, L.N. and Lee, J.: Husband-wife correspondence in smoking, 
drinking and dietary habits. Am Jour of Clin Nutr 34:99-104, 1981. 

Kolasa, K.M.: Nutritional anthropologists and nutrition educators -
potentials for a multidimensional world view. Jour of Nutr Ed 13(1) 
Supplement: 59, 1981. 

Lee, H.B.: Bloodletting in Appalachia. Morgantown, WV: West Virginia 
University, 1969. 

Lowenberg, M.E.: The development of food patterns, J Am Diet Assoc 
65:263, 1974. 

Margetts, B., Campbell, N.A., and Armstrong, B.K.: Summarizing dietary 
patterns using multivariate analysis, J of Human Nutr 35:281, 1981. 

Marshall, J., Priore, R., Haughey, B., Rzepka, T., and Graham, s.: 
Spouse-subject interviews and the reliability of diet studies. Am 
J Epidemiol 112(5): 675-683, 1980. 

Mauck, H.E.: The development of McDowell County coal. In McGuire, 
c.c., ed: McDowell County Centennial Program. Welch, WV, 1959. 

Maurer, B.B. (ed.).: Mountain Heritage. 3rd ed. Parsons, WV: McClain 
Printing Co., 1977. 

McKenzie, J.C.: What is social nutrition? BNF Nutr Bull, 30:309, 
1980. 



84 

Morgan, W.K., Burgess, D.B., Jacobsen, 
E.P., Reger, R.B., and Shoub, E.P.: 
pneumoconiosis in U.S. coal miners, 
1973. 

G., O'Brien, R.J., Pendergrass, 
The prevalence of coalworker's 

Arch Environ Health 27:221, 

Oace, S.M.: Soup and health. J of Nutr Ed. 13:89, 1981. 

Pao, E.M.: Changes in American food consumption patterns and their 
nutritional significance. Food Tech 35(2):43, 1981. 

Pao, E.M., Mickle, S. J., and Burk, M.C.: One-day and 3-day nutrient 
intakes by individuals - Nationwide Food Consumption Survey 
findings, Spring 1977. J Am Diet Assoc 85(3): 313-324, 1985. 

Perron, M., and Endres, J.: Knowledge, attitudes, and dietary practices 
of female athletes. J Am Diet Assoc 85(5): 573-576, 1985. 

Piggott, J.R.: Food preferences of some United Kingdom residents. 
Jour of Human Nutr 33:197, 1979. 

Randall, E., Nichaman, M.Z., and Contant, C.F.: Diet diversity and 
nutrient intake. J Am Diet Assoc 85(7): 830-836, 1985. 

Reaburn, J.A., Krondl, E.M. and Lau, D.: Social determinants in food 
selection, J Am Diet Assoc 74:637-641, 1979. 

Rizek, R.L. and Jackson, M.: Current Food Consumption Practices and 
Nutrient Sources in the American Diet. Consumer Nutrition 
Center - Human Nutrition Science and Education Administration, U.S. 
Department of Agriculture, Hyattsville, Maryland, 1980. 

Roberge, A.G., Sevigny, J., Seoane, N., and Richard, L.: Dietary intake 
data: usefulness and limitations. Progress in Food and Nutrition 
Science, 8:27-42, 1984. 

Rozin, P.: Human food selection: why do we know so little, and what 
can we do about it? Int J Obes 4:333, 1980. 

Sanjur, D.: Social and Cultural Perspectives in Nutrition. Englewood 
Cliff, NJ: Prentice Hall, Inc., 1982. 

Satyanarayana, K., Rao, D.H, Rao, D.V., and Swaminathan, M.C.: 
Nutrition and working efficiency in coal-miners. Indian J Med Res 
60(12):1800, 1972. 

Schutz, H.G., Rucker, M.H., and Russell, G.F.: Food and food-use 
classification systems. Food Tech 29:50, 1979. 

Schwartz, N.E.: Nutritional knowledge, attitudes, and practices of 
high school graduates. J Am Diet Assoc 66:28, 1975. 



85 

Schwerin, H.S., Stanton, J.L., Riley, Jr., A.M., Schaefer, A.E., 
Leveille, G.A., Elliott, J.G., Warwick, K.M., and Brett, B.E.: Food 
eating patterns and health: a reexaminatin of the Ten-State and 
HANES I surveys, Am Jour Clin Nutr 34:568-580, 1981. 

Select Committee on Nutrition and Human Needs, United States Senate: 
Dietary Goals for the United States, 2nd edition, Washington, D.C.: 
U.S. Government Printing Office, 1977. 

Sempos, C.T., Johnson, N.E., Smith, E.L., and Gilligan, C.: Effects 
of intraindividual and interindividual variation in repeated dietary 
records. Am J Epidemiol. 121(1): 120-130, 1985. 

St. Jeor, s.T., Guthrie, H.A., and Jones, M.B.: Variability of 
nutrient intake in a 28-day period. J Am Diet Assoc 83(2): 155-162, 
1983. 

Shifflett, P.A. and Noel, D.E.: Non-nutritional uses of food in 
traditional Appalachian culture. Ecol of Food and Nutr, 8:259, 
1979. 

Sneath, P.H.A. and Sokal, R.R.: Numerical Taxonomy. San Francisco, 
CA, W. H. Freeman and Co., 1973. 

Swartz, s., Koniski, F., and Sanjabi, P.: Dietary assessment of 
coal miners in southern Illinois. Am Jour Clin Nutr 31:1465-1468, 
1978. 

Ten-State and Hanes I Surveys.: Am Jour Clin Nutr 34:568, 1981. 

Ten-State Nutrition Survey, 1968-1970.: V. Dietary. DREW Pub. No. 
(HSM) 72-8133, 1972. 

U.S. Department of Agriculture.: Food and Nutrient Intakes of 
Individual in l Day in the United States, Spring 1977. Nationwide 
Food Consumption Survey 1977-78, Preliminary Report No. 2. Science 
and Education Administration, Washington, D.C., 1980. 

U.S. Deptartment of Agriculture and U.S. Department of Health Education 
and Welfare.: Nutrition and Your Health: Dietary Guidelines for 
Americans, Wash. D.C.: Office of Govternment and Public Affairs, 
USDA, 1980. 

VanGraan, G.H., DuPlessis, J.P, Steffens, F.E., and Alberts, A.: 
Effect of blood vitamin A levels on the dark adaptation of 
mineworkers. S A Med Journal 49:884, 1975. 

Visagie, M.E., DuPlessis, J.P., Groothof, G., Alberts, A. and 
Laubscher, N.F.: Changes in vitamin A and C levels in black 
mine-workers. S Afr Med Journal 48:2502,1974. 



86 

Wardell, M.L., Smith, D.L., and Vaught, C.: Coal miners and coal 
mining in southwestern Virginia: an organizational study. 
Blacksburg, VA: Virginia Agricultural Experiment Station, 1979. 

Warwick, D.P. and Lininger, C.A.: 'nle Sample Survey: 'nleory 
and Practice. New York, NY: McGraw-Hill Book Company, 1975. 

Weller, J.E.: 
Appalachia. 

Yesterday's People: Life in Contemporary 
Lexington, KY: University of Kentucky Press, 1965. 

Welsh, S.O. and Martson, R.M.: 
United States, 1909 to 1980. 

Review of trends in food use in the 
J Am Diet Assoc 81(2):120, 1982. 

Werblow, J.A., Fox, H.M., and Henneman, A.: Nutritional knowledge, 
attitudes, and food patterns of women athletes. J Am Diet Assoc 
73:242-245, 1978. 

Wheeler, M. and Haider, S.Q.: Buying and food preparation patterns of 
ghetto blacks and Hispanics in Brooklyn. J Am Diet Assoc 75:560, 
1979. 

Williams, A.C., and Penfield, M.P.: Development and validation of an 
instrument for characterizing food-related behavior. J Am Diet Assoc 
85(6):685-689, 1985. 

Windham, C.T., Wyse, B.W. and Hansen, R.G.: Nutrient density of diets 
in the USDA nationwide food consumption survey, 1977-1978: II. 
Adequacy of nutrient density consumption practices. J Am Diet Assoc, 
82(1):34-43, 1983. 

Wittwer, A.J., Sorenson, A.W., Wyse, B.W., and Hansen, R.G.: 
density - evaluation of nutritional attributes of foods. 
Educ 9(1):26-30, 1977. 

Nutrient 
J of Nutr 

Worsley, A. and Leitch, D.: Students' perceptions of favourite and 
disliked foods. J of Human Nutr 35:173-187, 1981. 

Woteki, C.E.: Improving estimates of food and nutrient intake: 
Applications to individuals and groups. J Am Diet Assoc 85(3): 
295-296, 1985. 

Yang, G.I., and Fox, H.M.: Food habit changes of Chinese persons 
living in Lincoln, Nebraska. J Am Diet Assoc 75:420, 1979. 

Youland, D.M. and Engle, A.: Practices and problems in HANES. J Am 
Diet Assoc 68:22, 1976. 



87 

APPENDIX A. R>od Patterns Questionnaire. 

1. Years worl<lng in coal mines--------------------------

2. Do you work: [ J und~rground; [ J atrlp or auger; [ I prep•<•tlan plant/;urface 

l. Jab title -------------------
4. Usual work hours: [ J 8 a.a. - 4 P·•· 

[ ] 4 p.a. - 12 aldnlght 
[ J 12 midnight - 8 a.•. 
I ) wing shift• - llov often do you lhling ahi•ts? -------

5. Circle laat arade completad in achoo!: 
6 7 8 9 10 11 12 Collea• 1 2 l 4 

6. ~e: I l 18 - 25 I J 26 - 35 ( J 36 - 45 J 46 - SS 

7. Waa your father • coal laincr? I I Yea I I !lo 

8. Circle the approxlllate number of tilaea you eat uch day: 
1 2 3 4 5 6 7 8 9 or more 

9. Do 1ou a.at at reaular ti.ae• uch dayl I l Yea ( J Mo 

10. Do you eat durina vork? ( ] Yea ( l llo 

11. ta there any food 7ou cannot eat at vork? I I 1•• l I 110 

( J 56 - 65 

lf ,. .. , vhat ia it and why?--------------------------
ll. Do you prapara your owe food: 

( ] all of the tt.e 
I I moat of th& time 

14. When you ara not -•kiog, do 7ou eatl 
a. 110r• oftao I ) Tea I J Ila 

( ] aowe of th• tia& 
[ 1 oner 

11. ( J eora 01' ( ) lHa tl\ao when JOU an vor\d111 
c. diffaraot JU.ad• of food.a! ( l Yaa ( ) 1lo 

4. at th• ..- t.S... H vhan you are vorUng? ( ) Yea ( J llo 

U. ._ one food b uc:h aroup that you ut moat oft&11. lf you do not uauall7 eat 
food• in one aro"l'• check do not ••t. 
Fn>it Do DOC Ut l I 
f'Nit Ju;ca Do not drink I J 
Veaeubl•• !lo not Nt I J 
Cereab Do not Ht ( ) 

Milk Do DOt drink I l 
Soup Do DOt •at l I 
Sandwiches Oo not eat 

s~ACO Do not eat r 1 



ltVERAGES: 

Whol• •In 
5ki~ or low fat &ilk 
~ilkshakes, cocoa 
Coffee, Tea 
Decaffeinate~ c~ffee 
hg1>lar "Pop" (Coke) 
Diet "Pop" 
leu or Vine 
Yodu, •""'· Cin, Vhiakey 
Oran1• Juice 
Ot~r Fruit Juice 

HUT/MI.AT SU'llSTlT\1TU: 

Bacon, uuaa&e 
HP 
Hot doss. bolo1na, 

luncldMat 
Liver 
Ka10bur1tr 
Chicken, turkey 
lieckbon,., 
Moast hd 
Pork loin or poro chop 
l<>ef Jtew or chili 
Tried fhh 
)ahd figh 
Tuna. aalr. ..... n 
Peanut lut ur 
liutc 
tr.r,s 
Cheese 
Dried bcana (pinto) 

FATS: 

l:H llOU 
than oncit 
a da,· 

( 
I I 
I l 
( J 
I J 
I l 
I l 
I l 
I l 
l ) 
l J 

I I 
I I 
I I 
I J 
I J 
I I 
I J 
I l 
( l 
I l 
I I 
I l 
I I 
I 1 
I l 
I l 
I l 
I l 
t J 

rot bock, •~lt pork ) 
travy l 
H.. q:,.n int• ol l I 
8:1ltf'r. 1J~i:.rt,~ri .. n1 J 
S..l~d dre••inG l 
~L.;ycna""" [ l 
Se,,.on ".t !, JarJ or [ l 

baron ~·~~•~ I I 
Saur Crra= ( I 
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Ui;e •l•o•t 
l'Vf't'Y d•\ 

I 
l 
I J 
I J 
I J 
( ) 
I l 
I l 
I l 
I l 
( l 

I l 
I J 
l J 
I 1 
I J 
I l 
I l 
I I 
I I 
I l 
I J 
I l 
I l 
I I 
I I 
I J 
( J 
I l 
I J 

l"se alaou 
evtrv we-•~ 

( l 
I l 
( ) 
I l 
l ) 
I l 
( ) 
( ) 
I l 
I I 
( ) 

l 1 
l J 
[ J 
[ l 
I J 
I l 
I ) 
I l 
I l 
t ] 
I J 
I 1 
I J 
I l 
I I 
I l 
I l 
I l 
I J 

I 1 
l ) 
I l 
I l 
l ) 
I J 
I l 
I l 
I l 
I l 
I J 

I J 
( J 
[ J 
I I 
I J 
r J 
[ l 
I J 
I l 
I J 
I l 
I I 
I J 
I l 
I l 
I J 
I I 
I I 
I I 

Do nut 
••f 

I J 
I J 
( J 
I J 
I l 
I l 
I l 
I l 
I J 
I 1 
I l 

I I 
I J 
I l 
I l 
l J 
I J 
I l 
I J 
[ l 
I I 
I l 
[ J 
I J 
I J 
I J 
I I 
I J 
I I 
I J 
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Vttr.: r.vre l"!..t •t 
th.an once Uu "ho•t lu al01ost lt:ost once lio not 
• da1 every cny e-very "'·lt!'e~ 8 !TKlf•th eat 

ClV.11\S: 

Kaceronj I l i I I J ( I I 
~~ole -~eat !re~d l l [ l I l I l I 
Speghetti noodles, Rice [ J I I ( J I l I 
White bread, toaat ( J I l I I I I J 
Rolls [ ) I J I I 1 J I J 
Cornbreed, bi&cuits I I I J I l I I I l 
Cree Ir.era ( ) I J ( J I J ( I 
Pretzel• 1 l I J I J I l I l 
Fro~ ted Ce reel I I l I 1 l I l ( J, 
Corn!lekea, other I l I J I l I I ( l 
dried cereah I I I l I I I l [ J 

Oatmeal, Crit• [ J I J I l I I I I 
")labs" (cheese/peanut I l I I [ ) [ J I I 
butter crackere) ( l I I I I I J ( ) 

Pancakes, vaff lea I J I I I l ( J [ I 

VECtT.ULES: 

frled Pot,.toes I I [ 1 I I l 
Mullee or !al..ed I J ( ) ( I I 

Pot•toes I I ( l I I I 
French Tr ie• [ l I I I J ) 
Potato or Coro Chip• I l I l ( J I 
Otn~r cooked veaetablea I I I l ( l l 
Tom.a toes ( l [ l I I ( I 
Creer. !lean• I J I I I J I I 
C.rrot5 (raw or cooked) I I 1 I I J I I 
Greene (mustard, etc.) r J I I I J [ I 
law Vegetable• [ ) [ l I I l l 

DESSERTS: 

P11ddin& [ } I I 
lee Cr.ac, lee lhlk [ } I I 
Sherbet, \'ogurt I ) r I 
Fruh Fruit r I I J 
Canned fruit ( J [ I 
Swee[ roll, douthnut I } [ J 
Ca\..e l J I l 
llrown1es, cookies I I I I 
Pies l l [ I 
Jello f ) I l 
Candy I l I J 
Ja~. Jelly, Pres~r~~h 1 I I l 
Sugar, 11yru;>, honc:y I J I J 
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17. Do you add &Dlt to your food on tht! uble; I J bt!(or,. taolini;; 
or I ] rarely or nt!ver? 

I ) afl•r tast•ng; 

18. Check itea& to which you add auaar: [ ] coffee or tee; l ) cereal ( J vegetablu. 

19. Do you tak.e vit&lldn11 I l Yea I l 110 

20. Rave you been cliasnoaed to have: 
I l cliebetea; l ] high blood pr•aaura; ( ) lung cliaea&e; I ) heart disease; 
I ) Mber ------------

21. An you Ul<.Ulg any 11tdicaticm? I l lee I J 110 If ao, vhat are you tali.in&? ____________________ _ 

22. Do you? I ) ...,l<.e; I l chew tobacco; I ) clip anuff 

23. Are you on a cliat? I ) Yea [ ) llo. If 10, what kind of diet? 

24. Do YO\! feel you eat a bealtby diet? l ) Yea ( ) llo 

25. tlo you and your friend& ut a1"'1lar foods? I ] lea ( ) llo 

26. Bow often do 7ou eat avay fr08I tu.a: 

braly l/vael<. 2 ti•u/vul<. ti.ore often .. at faat foocl raatauranta I l I l I l I l 
b. at other ra&tauranta l l l ) [ l I J 
c. With friucla I l I l I J I J 

27. Peraoti cocpletirl& que1tionnaire: [ ) •iner or I l •iner'• wife, or I J both 

T1IAJilX YOU for tal<ing the tiloe to complete thia queationnairel Your help 1• greatly 
appreciated. PlNM feel free to uke c-nta. 
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APPENDIX B. Cluster Analysis of Food Scores 
41.H 
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)). )1 
2S. 74 
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24.2)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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APPENDIX C: Standard Serving Sizes Used to Calculate Estimated 
Nutrient Scores 

FOOD ITEM STANDARD SERVING 

BEVERAGES: 

Whole milk 
Skim or low fat milk 
Milkshakes, cocoa 
Coffee, Tea 
Decaffeinated coffee 
Regular "Pop" (Coke) 
Diet "Pop" 
Beer or Wine 
Vodka, Rum, Gin, Whiskey 
Orange Juice 
Other Fruit Juice 

MEAT/MEAT SUBSTITUTES: 

Bacon 
Sausage 
Ham 
Hot dogs, bologna, lunchmeat 
Liver 
Hamburger 
Chicken, turkey 
Neck bones 
Roast Beef 
Pork loin or pork chop 
Beef stew or chili 
Fried fish 
Baked fish 
Tuna, salmon 
Peanut Butter 
Nuts 
Eggs 
Cheese 
Dried beans (pinto) 

FATS: 

Fat back, salt pork 
Gravy 
Margarine, oil 
Butter, shortening 
Salad dressing 
Mayonnaise 
Season with lard or bacon 
Sour Cream 

1 cup (3.3% fat) 
1 cup 1% 
10 oz. Choe. M/S 
1 c. brewed coffee 
1 c. brewed coffee 
12 oz. Coke 
12 oz. SF cola 
12 oz. Bud Beer 
l 1/2 oz. 90 proof 
1 cup fresh 
6 oz. apple 

Avg. of 2 slices bacon and 1 link 
sausage 

3 oz. 
Avg. of 1 ea. 
3 oz. 
2.9 oz. 
2.8 fried - 2.8 roast - avg. 
4 oz. 
3.oz - lean & fat 
3 oz - lean & fat 
canned - 6 oz. 
3 oz. fried perch 
3 oz bluefish 
3 oz. canned in oil 
2 Tbsp. 
1 oz. peanuts 
1 
1 oz. American Cheese 
1 1/2 cups 

1 oz. 
1/4 cup 
l tsp. 
1 tsp. 
1 Tbsp. 

Tbsp. 
Tbsp. 

1 Tbsp. 
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APPENDIX C: (continued) 

FOOD ITEM STANDARD SERVING 

GRAINS: 

Macaroni 
Whole Wheat Bread 
Spaghetti noodles, Rice 
White bread, toast 
Rolls 
Cornbread, biscuits 
Crackers 
Pretzels 
Frosted Cereal 
Cornflakes, other 
dried cereals 

Oatmeal, grits 
"Nabs" (cheese/peanut butter 

crackers 
Pancakes, waffles 

VEGETABLES 

Fried Potatoes 
Mashed or Baked Potatoes 
French Fries 
Potato or Corn Chips 
Other cooked vegetables 
Tomatoes 
Green Beans 
Carrots (raw or cooked) 
Greens (mustard, etc.) 
Raw vegetables 

DESSERTS: 

Pudding 
Ice Cream, Ice Milk 
Sherbert, Yogurt 
Fresh Fruit 
Canned Fruit 
Sweet roll, doughnut 
Cake 
Brownies, cookies 
Pies 
Jello 
Candy 
Jam, Jelly, Preserves 
Sugar, syrup, honey 
Salt 

l cup 
l slice 
l cup 
1 slice 
1 med 
1 med 
6 squares 
10 small 
1 cup 

l cup 
l cup 

l package 
l 

1 cup 
1 cup 
14 
15 
1 cup 
l cup 
l cup 
l cup 
1 cup 
1 cup 

6 oz. 
1 cup 
l cup. 
1 avg. 
l cup 
l 
1/12 of cake 
l or 3 cookies 
l/8 of pie 
1/2 cup 
l avg. bar 
1 Tbsp. 
lTbsp 
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APPENDIX D: Food Score Identifiers for Family History of Coal Mining. 

Yea No Yeo No 

Vhole 1'11 lk 
Skl• or Lovfat "lllk 
Kilk•h•kee, Cocoa 
Coffel', Tea 
Dec•ffeinated Coffee 
aegul•r "Pop" (Coke) 
Dlet "Pop" 
leer or 111ne 
Vodli.a, ll.ua, Cln, Vhl•Ley 
Oran11~ Julee 
Other Fruit Jule• 

Hf.AT.'!'1£.AT SUBSTtTL'TES 

lacon~ aau1age 
Ha• 
Kot doge, bologn•, 

lunc._at 
Liver 

c 

c 
s 
c 

c 
s 

c 
c 
c 

Kamhurger S 
Chicken, turkey 
lied< bonu 
ltoast aeef 
Pork loin or por'r. chop 
kef atev or chill 
Frted flah 
laked fiah 
Tuna, aalmon 
Peanut lutter S 
Nute 
[tlltS c 
Ch~e•e C 
~r!~d beans (pinto) S 

Fat back, walt porlr. 
Cravy S 
Kargarlne, oil C 
lutter, ahortenlng C 
Mayonnaise C 
Salad Ore11ing C 
Seaaon with lard or bacon S 
Sour Creu 

c 
s 

c 
c 
s 
s 
c 
s 

c 
s 
c 

c 

c 
c 

c 
c 
c 
c 
s 

H.ac~ronl 

Who!e Wh~•t lread 
Sp&g~l'ttl nvvJles, llce 
White bread, tout 
Rolle 
Cornbread, bl1culte 
CTacker1 
l'retaele 
Proued Cereal 
Cornfla~ea, other 
dried cereals 

Catat".al. 11r1ts 
"!Oaba" (cheu;ipean"t b.itter 

c:r•dc.ers 
Pancakes, vatf les 

YLCCA!LfS -----
Fr 1ed PoLatoes 
Masi.~d or Baked Potatoes 
'rcnch Frh• 
Potato or Corn Chips 
Other coo«ed vegetable• 
To ... tou 
Green lean• 
Carrot• (raw or coolr.ed) 
Groene (8U1t•rd, etc.) 
bv vegetables 

l>ESS!RTS 

Pudd Lnl! 
lee Creu, lee Kill< 
S~erbet, Yog\lrt 
Freeh Fruit 
Cannt!d Frul t 
Sweet roll, doughnut 
Cake 
lrownle•, cook1~• 
Pleo 
Jello 
C•ndy 
Jamt Jelly, PreQ~rvea 
s~1•r. ayrup, hvney 
Salt 

s 
s 

c 
c 
c 
c 

s 

s 
c 
s 
c 
c 
c 
c 
s 
s 
s 

s 
s 

c 
s 
s 
c 
s 
s 
c 
c 
c 
s 

C • Core 'ood• • unlveroal, ll•ple food1 with • very hi~h frequency of use. 
S • S..cofldary Fvods • ! .<oda with • ac>derate Ly hlgh frequency of uoe. 

• Perlpheral Pood1 • looda Wlt~ a law fr~quen:y of u•e. 

c 
c 
c 
c 

s 

s 
c 
c 

c 
s 

c 
c 
c 
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APPENDIX E. Food Score Identifiers for Years Worked in Coal Mine 

Yl:ARS 

o-s 6·10 11-n I 1 ~-2G In• 
lf~Ew;>:S ~ 

Whole ~l lk c c c c c Mac.nOC1t 
Ski• or W..ht 11\ l• 5 s c ~:ile Wbeat lread 
H.1 h•h.&11••. Cocoa s Sp""'ot t \ noo4 tu, lice 
Colfu, Tu c c c c c ~!t• ~read, to.el 
o.i:'l;ftelrt•ted Coffu s 5 c lollo 
le.;ular ··Pop .. (Co••) c c c c c Cnrn'bread • .,t1cult• 
O!•t "Pop" s s c.-.... 
her or Wine 5 s Pu·t1el• 
lJo&..1, •u.•. Ct,,. WhUlley Fr""t .. Coreal 
01'1"\ge JtJ1C:• c c c c c Cornfl-..., other 
Other frult Julc-e c s s c drt .. ureala 

Ooteeal, tflto 
Kt.Ul!IUT SllllSTlT~'TtS "Mai." (c1>eue/pHrwt butter 

cracker• 
l1co11. ••u••&• c c c c c PaftC.U.., vetflee 
Ila• c s s c c 
Hot dog•. boloaM. VICUAIUS 

lunctweat c s c c s 
Liver c frl., Potatoe• 
M.a•burger c c Kath..i Of lalted Potat-oct 
C'hit.;en. turlt•1 s frendl h IH 
ht'.kbone1 s s Potato or Corn 0.!11• 
lout leof s c 01;hott ~od 'Hiet•l>IH 
Pot'\ lol~ or pork cllop s toaatoe. 
kef •tl'W Of cl>IU s c CrHt'! le.lllD 
fried floll s c Carrot• (rar or cOC>ked) 
lalLtd fl•~ s Cr•-en1 (a.i1tard, •tc.) 
Tune. ••lecm s c law ...,.ublu 
Peanut: lut t•f' c s s s 
lluto s m..ill!! la1• c c c c c Ch•••• c s s c c Puddl"6 
Or led IMl•rui (pinto) s c le• er .... lee IUU. 

Sh•rb1n, togurt 
Lil fr••b Pnit 

Conned Prul t 
ht IN.ck, uh pol1l s Sweet roll, doualuwt 
Cravy s s c c Ca•• Kargorln., 011 c c c c c lrawni••· coolt1•• 
lutt•r. ehortenlna c c c c c Pitt 
Kayonn.ette s c c c c Jello 
Sol~d OrtUlftl c c c c c Co"d1 
St••on 1i1it'n lal'd or bacon c s c c J .. , J.117 • 'Preeef'"U 
Sour Creu s Sugar. •JT..ap, hon•1 

I Solt 

C • Core food• • unh'traal, 1tapla food• v1th a v•ry h1&ti fr~uency of ••· 
S • S.co~ary Poodt • foods v1t'1 a aoderately h1a~ frequel'lcy of uee • 

• rerlpher•l Pcoda • food• V1th • low frequency of \ .... 

o-s 6-10 l 1-1 ~ 1 l~-20 

c 
c c s c 

c 
c c c c 
c c c c 
c c c c 
c c s 

c 
s 
c c c 
s c 
s 
s c c 

c s s 
c 5 s c 
c c 
c s c c 
c c c c 
c c c c 
s c c 
s 

s c 
s c 

s s c 
s $ 
s c 
c c c c 
c c 
c s c 
s c c c 
s c 5 
s c 
s c 
c c c 
c c c c 
c c c c 
c c c 

2•,}+ 

s 
c 
s 
c 

c 
c 

c 
c 
c 
c 
s 

s 
c 
c 
c 
s 

c 
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APPENDIX F. Food Score Identifiers for Substance Use 

l!VfllACES Ye• No 

Whole Mi lk C C 
Ski• or l.ovf~t "ilk C 
"lllr.al\&kea, Cocoa 
Coffee, Tea C C 
Decaffeinated Coff.. S 
leaular "Pop" (Coke) c C 
Diet "Pop" S 
leer or Wine 
Yodlr.a, Laa, Cin, Wh1alr.ey 
Orange Julee C C 
Other Pruit Juice C 

MEAT/KEAT SUISTlTUTES 

lacon, aauaaae C C 
b• c c 
llot dogs, bologna, 

lunci-at C C 
Llver S 
llAl•burger S 
Chicken, turkey 
Mecl<bonea 
loaat a..ef 
Pork lo In or porti: chop 
leef atev or chili 
Pried flah 
laked flah 
Tuna, aah1on 
Peanut lutter S S 
Nut a 
EU• 
Cheese 
Drled bean• (plnto) 

Pat b.aclr., aalt porti: 

c 
c 
s 

Cravy S 

c 
c 

Margarine, oil C C 
lutter, ahorten1ng C C 
"•yonnelae C ·s 
Salad Dreaaing C C 
Sea1on vith lard or bacon C 
Sour Cr•-

CIA~ Yu No 

Kacaronl 
Whale llh~•t lread C C 
Spaghetti noodlea, lice S 
White bra&d, toaat C C 
loll• c c 
Cornbread, bhculu C C 
Cracker• S S 
Preen I• 
Prooted C..real 
Cornflakes, other 
dried cereal• S 

Oat..,al, grit• S S 
"Nab•"" (cheeu/peanut butter 

crack.era 
PancAket, vaffle1 

Yl!Gt:TAll.£S 

Fri•d Potatoea C C 
Ma•hed or laked Potat"1!s S S 
French Friea C C 
Potato or Corn Olipa C C 
Other cooked 11agetable1 
To .. toea C C 
Green lean• S S 
Carrot• (raw or cooked) S 
Creena (9\Jttard, etc.) S 
a..v vegetable• S 

DESSEUS 

Pudding 
Ice Creu, lee Milk 
Sherbert, Yogurt 
Preah Pruit 
Canned Fruit 
Sweet roll, doughnut 
Cake 
lrowniea, coolr.iet 
Plea 
Jello 
Candy 
Jaa, Jelly, Pre1ervea 
Sugar, ayrup, honey 
Salt 

s 

c c 

C •Core Pooda • unlveraal, ttaple food• Wlth a very hlah frequency of uae. 
S • Sacondary Food& • food• with a aoderatoly hi&h frequency of u1e. 

• Peripheral Food1 • food1 with a low fr•quency of uae, 
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APPENDIX G. Food Score Identifiers for History of Medical Problems 

BEVERAGES ------
Whole'hlk 
Skim or t.owf .1 ~ ~t lk 
Milksha~es, Cocoa 
Coffee, Tea 
Decaffeinated C0ffec 
Regular "Pop·· (Coke) 
Diet .. Pop" 
Beer or \o/lne 
vodka, ~um, Gin, Whi5key 
l)r ange .Ju ic:e 
Other Fruit Juice 

HE\T/HEAT SUBSTITUTES - ----------

Yes 

c 
c 
s 
c 
c 
c 

c 
c 

Bacon, sausage C 
Ham C 
Hot dogs, bologna, 

lunchmeat C 
Liver S 
Hamburger S 
Chicken, turkey S 
Neck bones S 
Roast Beef S 
Pork loin or pork chop S 
Beef stew or chili 
Fried fish 
Baked fish 
Tuna, salmon 
Peanut Butter C 
Nuts S 
Eggs C 
Chee~e C 
Dried beans (pinto) S 

FATS 

Fat back, salt pork 
Gravy C 
Ma:garin~, oil C 
Butter, sh~rtening C 
~ayonnais1~ C 
SJl~d Or~ssin~ C 
s.:·as.in w1: 11 Juj or bac'.'.ln c 
S')ur Credn 

No 

c 

c 
c 

c 
s 

c 
c 

c 

s 

s 

c 
c 

s 
c 
c 
c 
c 
s 

GRAINS Yea No 

Mac a r<>n 1 
Whole Wheat Bread s 
Spaghetti noodles. Rice 
White bread, toast 

c c 
s 

Rul ls c c 
Cornbread, blscui:s 
Crackers 

c c 
c s 

PrHtels 
Frosted Cereal 
Cornflakes, other 

dried cereals 
Oatm~al, grits S 
"Nabs" (ch~ese/peanut butter 

crackers) S 
Pancakes, waffles 

VEGt:TASLES 

Fried Potatoes C 
Mashed or Bak~d Potatoes C 
French Fries S 
Potato or Corn Chips C 
Other cooked vegetables C 
To~atoes C 
Green Beans C 
Carrots (raw or cooked) C 
Greens (mustard, etc.) S 
Raw vegetables S 

DESSERTS 

l'udding 
Ice Cream, lee Milk S 
Sherbert, Yogurt S 
Fresh Fruit C 
Canned Fruit C 
Sweet roll, doug~nut S 
Cake C 
Brownies, cookies C 
Pies S 
Jello S 
Candy 
Ja~. Jelly, Pr~s~rves S 
Sugar, syrup, ho~e~ S 
Salt S 

s 

s 
s 
s 
c 
c 
c 
s 

c 
s 
s 
c 
s 
s 

c 
c 
c 
c 

C • C,_;fi.? f.J,;d·~ :1: '.l:1i :{·r., J t, c;ta~ lt!' f.1od~ with ,J very h1,;it [r·!'--'.U~i"lcy of llSll .. 

~ ::: ~e.:- .. J:Jd.ir~· F:, ·.,!...: :: f ).y., ... : ·.n t« ~ T'!J·)dc-rat1l l·,.-' ~~i~~~ fr~'id~.- -.· if use. 
• Pt:rL.pncr-d f,_.1,,_1J°" = t J';ds with a low· frcquer1._~y of \J~i.:. 
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APPENDIX H. Estimated Dietary Scores for Individual Miners 

TOTAL OLIIC LINOLUC St.TUUTl.ll CllOLI- Pil!l TOTAL SOOIUM non111 
IUl!l ru ACID ACID PAT STUOL CAUO!:N-

OUT!: 
l 111.ae 2oa.o6 118.H 177.54 218.19 H.92 110.8>--IS0.01 IS7.Jl 
2 '49.25 Hl.84 640.27 614.51 647.90 306.08 392. 38 05.26 1017.90 
l )07 .6) su.:u. )98.21 S10.2S 797. 98 117.09 )61.61 401.15 871.lO 
4 10.59 U9.67 U9.0 ll6.H 120.10 76.)) 100.09 lll.99 106.41 
5 lSl. 39 162.66 96.)4 156.00 U8.s 1)8.96 93.40 102.52 183. 76 
6 12.11 16.42 37.U 64.66 71.04 7).18 54.99 16.75 99.72 
7 142. 90 148.11 lOS.97 135.62 196.U 103.57 8l.9S 130.22 139. )4 
8 141.99 172.23 86.16 144.U 324.16 140.62 96.27 120.52 183.27 
9 149.36 159.60 123.6 7 U0.28 147.24 55. ll 105.59 116.21 166.)5 

10 1"2.16 154.67 U0.37 ll2.41 1 ll. U 14.74 72.71 110.09 107.64 
11 157.60 171. ,. 132.92 151.67 146.U SS.46 103.69 106.60 163.H 
12 125. 54 1)6.22 117 .02 104.0l 11'. S4 so.22 92. S2 97 .11 121.39 1) 146.16 310. 17 269.02 339.17 365.51 192.17 271.68 320.94 121.n 
14 172.49 200.96 Ill. 95 157 .10 199.0l SS.23 19.85 140.19 180.22 
15 "·" 113.92 76.41 12.10 170.89 75.81 12.01 11.21 97.20 
16 93. 74 100.0) 69.04 100.32 101.41 S0.49 10.59 70.0l 14&. 01 
17 Ul.21 161. S9 102.41 153. l 9 l S4. so 64.41 102.88 Ill. II 160.27 
18 180. 75 204.9S IS0.83 168.24 237. 92 H.19 120.18 120.07 183.78 
It 188.99 214.89 U.87 204.43 222. 21 lS.66 87.11 171.60 11>0. 2• 
20 266.91 120. 77 20.lO 232.61 271.30 216.96 28'.71 2)2.46 228.27 
21 140. 96 ISZ.48 105.16 ll6.09 140.15 50.22 9S. S7 95.24 151.84 
22 ISl.08 162.05 112.94 ISZ. 59 149.35 51.S) 91.11 128.49 173.01 u 226.64 249.47 150.24 228.0l 193. 59 122. 16 107.67 184.18 229.73 
24 I 54.19 170. 7 4 138,78 1)0.09 148.45 106.0'> 92.87 121. 85 214.71 
H )45.39 404.13 239.84 302.ZS 399.46 67.U 154.61 21>0. 72 245. Sl 
26 lll.19 140.9<1 127.81 116.ll 123.46 49.97 92.IS 91>.28 129. S8 
27 IH.33 lH.19 126.88 136.94 llS.63 62.40 83. Sl 12).84 119.23 
28 )06.ll 352. 72 222.87 281 .. 56 412.99 tsS.48 225.0l 26). l) 415.90 
29 %27 .so 2S0.46 131.0 222.62 201.11 109.54 116. 59 191>.84 281.13 
)0 1)5.64 U4.00 90.26 Ul.U 121>.41 105.00 18.81 127.16 UL)) 
31 767.69 8)4.90 473.69 735.19 8'0.00 4H.l4 558. 16 6411.10 llS0.12 
n U0.91 131.53 ..... U5.5t 125. St to.09 'N.76 107 .()6 Ul.64 )J zn.47 274.55 tst.H uo.11 201.0I n.u 102.n lll.60 2U.61 34 196. 7) 240.ll 111. 56 187 .64 316.67 44.06 105.U 141.86 240.17 35 !SJ. 59 164.26 Ill.)) 146. 53 219.29 Sl.61 99.)1 102.06 11.1.19 36 207 .22 240.74 153.37 195.17 253.40 73.08 122." 1}5.66 206 .81 37 121.35 129.23 90.38 107.74 101 .et 17.99 61. )7 78. IS 165. ,, 
l8 l1l.90 192.90 130. 27 IS4.29 130.92 49.JI 80.54 137.12 n~.n 
39 212. 79 250. 58 172.80 IU.79 248.61 6).04 104.SO 147.04 21J.90 .. o 102.H 107.61 98.)) 90.20 1 53. 7 S 11).69 69.24 9).9) 117. 29 
41 19).61 2)). )3 119.26 188.23 204.80 IS6.2 I 109.H 166.n 186. 14 
42 1SO.S6 160.16 126. 24 131.47 222.06 6).21 97 .41 110. It 141. 89 
43 261.98 302.H 223.26 219.46 2H.70 IU.74 162.92 197.U 20~. 29 44 lll.S9 22.09 11. 51 17.64 19.69 10.SS )t!. 15 16.0l 2).89 
0 1)). 7) 147.21 99.11 IOI. 56 162.40 245.50 llll.24 164.0l 201.98 
46 107.26 107.JO 81. ll 107. 12 90.99 126. 50 54.11 124.41 1)).26 
47 209.71 228.1) 193.01 190.54 110.61 114.0 I )2.19 145.91 185.04 
41 206.66 2l6. l l I )6.14 197.)7 2!18.4) 81.84 87 .)9 161.80 IH.7J 
49 178.SO 201.29 114. s 7 172. 26 231.H t~.911 124.7) 16). 22 223.09 so 130. 54 138. 1l 102. 7 2 120. S4 198. )9 lli.118 IS6.SO ll4.ll 189.04 
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